Atoms & Elements Part 1:
Atomic Structure: Isotopes and the Nucleus
Atoms are the building blocks of matter.
What is the definition of matter?

There are 3 subatomic particles that are the building block of atoms.
What are the 3 subatomic particles and their charges?

Which subatomic particle(s) create the mass of an atom?

Which subatomic particle(s) create the volume of an atom?

What is the atomic number of an atom? What is its symbol?

What is the mass number of an atom? What is its symbol?

Is every atom of an element identical? Why or why not?
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What are isotopes?

Distinguishing between Isotopes

What is the mass number of an atom containing 42 protons, 42
electrons, and 47 neutrons?

Write the elemental symbol for the isotope above using the ZAE
format.

Iodine has an atomic number of 53. I-131 is used in the medical
treatment of thyroid conditions. How many neutrons and protons are
contained in the nucleus of this isotope?
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The Average Atomic Mass of an element is a weighted average of the mass
of its isotopes based on their natural abundance.
Do all elements have the same distribution of isotopes?

The isotopic distribution for chromium is shown below.
The atomic number for chromium is 24.
Isotope
50Cr
52Cr
53Cr
54Cr

% Abundance
4.345
83.79
9.50
2.365

Which isotope is the lightest?
Which isotope is the most abundant?
Which isotope has the largest number of neutrons?

The Atomic Number and Average Atomic Mass are listed with each
element on the periodic table.
24

Cr
51.996

3

Atoms and Elements Part 1b: Atomic Structure & the electrons
Matter is anything with

mass

and

volume.

What else do we know about electrons?
1)
2)
3)
Electronic structure can be viewed as a peace agreement between electrons
who want to share a nucleus.
Electrons travel in mathematically defined regions around the nucleus.
These regions are called _____________________________________.
Shells are described by the letter ‘n’. Shells with higher energy have larger
values of ‘n’. The higher the energy, the larger the shell becomes and the
further from the nucleus the electrons are found.

nucleus

nucleus
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The larger the value of ‘n’, the more electrons a shell can hold. The
maximum number of electrons can be determined from the formula 2n2,
where n is the shell number.
Electron shell
Max Number of electrons
n=1
n=2
n=3
n=4

Not all electrons are equal.

The outer most electron shell is called the valence shell.
Everything else is the core.

Valence electrons

Core electrons

How many electrons are in the valence shell of Li?
How many inner shell (core) electrons does Li have?
If core charge = nuclear charge + core electron charge, then what is the
core charge of Li?
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Valence electrons
The periodic table is arranged so that elements with same number of valence electrons
occur in the same column. These columns are called “groups”. The number of valence
electrons can be determined from the group number at the top of each column.

# of valence electrons =

# of core electrons =
core charge =

Element

total # e-

# valence e- # core e-

O
Al
K
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nuclear
charge

core
charge

Valence electrons and Chemical Reactivity
Chemical properties are determined by the number of valence electrons.
Elements can gain or lose valence electrons.
Metals lose their valence electrons.
Non-metals gain valence electrons to fill their outermost shell (subshell).
For our course, we will focus on elements that fill their outermost shell/subshells with
8 electrons (octet).
The dark, stair-step line separates the metals from the non-metals.
All of the elements touching the stair-step are called metalloids EXCEPT aluminum.

What is the charge of the ion formed when the following atoms lose their valence
electrons?
a)
Ca
b)

Al

What is the charge of the ion formed when the following atoms gain valence
electrons to form an octet?
a)
O

b)

Br
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Atoms & Elements Part 2:
Valence Electrons & the Octet Rule
Chemical properties are determined by the number of valence electrons. The
elements are arranged in the periodic table so that elements with same number of
valence electrons occur in the same column. The number of valence electrons can be
determined from the group number at the top of each column. We can show the
valence electrons as dots around the element symbol.

Octet Rule:
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Ionic Compounds

Covalent Compounds

Use the Stair Step line to Recognize Ionic vs Covalent Cpds
“See” the number of valence electrons at the top of each group.
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