
Atoms



Learning Outcomes

1. Understand the difference between 1) elements and compounds, 2) pure 
substances and mixtures.

2. Understand the difference between homogeneous and heterogeneous 
mixtures.

3. Describe the nuclear model of the atom and account for 1) where the 
protons and neutrons are located, 2) the charge and relative mass of 
protons, neutrons, and electrons, 3) where the electrons can be, 4) how 
much empty space is in the atom, and 5) where the majority of the atom's 
mass is located.

4. Determine the ion charge from the number of protons and electrons, and
determine the number of protons and electrons in an ion.

5. State the relationship of two atoms to one another when the number of 
protons, neutrons, or electrons change.



Matter Composition



Question 1

Classify the following matter:

(a) Water (H2O).

(b) Iron Metal

(c) Lemonade

(d) 3% Commercial Hydrogen Peroxide 
Solution 

(H2O2 dissolved in water)

(e) Carbon Dioxide (CO2)

(f) Gold in a River (gold in water)



Matter Composition



Question 2

Classify the following matter:

(a) Apple Juice (sugar and other compounds 
dissolved in water)

(b) Salad Dressing 
(oil and vinegar mixed together with other solid 

matter)

(c) No-Pulp Orange Juice

(d) High-Pulp Orange Juice



Learning Outcomes

1. Interpret an element's atomic symbol to determine the number of 
protons and name (for elements 1 through 36 in addition to Ag, Pt, 
Au, Hg, and Pb).

2. Determine atomic numbers, mass numbers, charge, and isotope 
symbols for an isotope based on the number of subatomic particles.

3. Describe Mendeleev's periodic law and explain why the periodic 
table is arranged in order of increasing atomic number.

4. Use the periodic table to classify elements by group and predict the 
charge for elements that form predictable ions.



Atoms: The Smallest Unit of Matter

Similar to how LEGO bricks are the smallest pieces of a LEGO set, 

atoms are the smallest units that make up matter



Atoms Observed Via 

Scanning Tunneling Microscopy (STM)

Each atom has a diameter of 216 pm or 216 x 10-12 m.



History of Atomic Chemistry

0:00 to 5:25

https://www.youtube.com/watch?v=thnDxFd

kzZs

https://www.youtube.com/watch?v=thnDxFdkzZs


Plum-Pudding Model: Uniform Distribution 

of Electrons in a Positive Charge Medium

Analogy:

Positive Charge: Cake Medium

Electrons: Plum Bits



How to Test If the Plum

Pudding Model Was Correct?



How to Test If the Plum

Pudding Model Was Correct?

Rutherford’s gold foil experiment



How to Test If the Plum

Pudding Model Was Correct?

Rutherford’s gold foil experiment



What Does the Atom Look Like?

The atom is made up of protons, neutrons, and electrons.

They are called subatomic particles.



Problem 3

If an atom is the size of a football stadium, 
which of the following objects when placed at 
the center of the stadium is the respective size 
of the nucleus?

(a) Grain of rice

(b) Marble

(c) Football

(d) Car

(e) Hot Air Balloon



Subatomic Particles



Elements Are Defined by Their Number of Protons 

(Atomic Number)



Problem 4

Identify the following elements based on the 

number of protons they have.

(a) 2

(b) 6

(c) 8

(d) 29



Problem 5

Which element is the following atom? (NOT 

drawn to scale!!)



Ions are Atoms that have 

Extra or Missing Electrons

Cations: Positive Charge

Anions: Negative Charge

Cats have paws!



Ions are Atoms that have 

Extra or Missing Electrons

Cations: Positive Charge

Anions: Negative Charge

Cats have paws!



Formation of Cations and Anions

Lithium cation formation:

Fluoride anion formation:



Problem 6

An atom has 8 electrons and is neutral. 

Which element is this atom? 



A General Chemical Symbol 

Also Includes the Mass Number

Z = # of protons

X = Element symbol

A = # of protons + # of neutrons (A = p + n or A = Z + n)



Isotopes Are Atoms With The Same 

Number of Protons But Different Number of Neutrons

Red

Blue

Graduated from Analy high school in 1926!!



Why Are Element Masses Found 

on the Periodic Table Often Not Whole?

If chlorine has 17 protons and 17 neutrons shouldn’t

it have a mass of 34 amu and not 35.45 amu? 



Why Are Mass Numbers Often Not Whole?



Learning Outcomes

1. Interpret an element's atomic symbol to determine the 
number of protons and name (for elements 1 through 36 in 
addition to Ag, Pt, Au, Hg, and Pb).

2. Determine atomic numbers, mass numbers, charge, and 
isotope symbols for an isotope based on the number of 
subatomic particles.

3. Describe Mendeleev's periodic law and explain why the 
periodic table is arranged in order of increasing atomic 
number.

4. Use the periodic table to classify elements by group and 
predict the charge for elements that form predictable ions.



The Periodic Table!!

Interpret an element's atomic symbol to determine the number of protons

and name (for elements 1 through 36 in addition to Ag, Pt, Au, Hg, and Pb).



Problem 7



When Placed in the Order of The Periodic Table, 

Properties of the Elements can be Predicted



A Vertical Arrangement Is More Insightful



The Periodic Table!!



Metals

Properties: Conducts heat and electricity,

malleable, typically shiny, 

tend to lose electrons in

chemical reactions



Nonmetals

Properties: Poor conductors and 

tend to gain electrons 

in chemical reactions

Sulphur Carbon



Semiconductors (Metalloids)

Properties: Intermediate between 

metals and nonmetals.

Silicon wafer after die cutting. 

This prepares many integrated circuits. 

A die is an integrated circuit.

Germanium



Semiconductors Absorb Visible Light!

Mono-crystalline solar cell panel



Elements in the Periodic Table 

Can be Further Sub-classified

For CHEM 42 it is especially important to identify the transition metals,

halogens, and noble gases.



The Periodic Tables Makes it 

Easier to Predict The Ionic Charge


