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ELEMENTS
Understand what elements are
Know the seven diatomic molecules

All of the matter in the universe can be broken down into a

little over one hundred different simpler substances. These

fundamental substances are called elements, which cannot

be chemically broken down further, and are organized into

the periodic table of elements we know today.

Often, the term “element” is used in several different
contexts. Perhaps most common is using the term to
distinguish between different types of atoms. For instance,
water (H2O) is composed of the two elements: hydrogen (H)
and oxygen (O).

More specifically though, we could use the term “elements”
to refer to atomic elements, which are single atoms of a
particular element. For example, the element argon (Ar)
exists as single atoms of Ar.

Or, we could be referring to molecular elements, which are
molecules (two or more atoms together) comprised of the
same element. For example, the elements oxygen and
hydrogen typically exist as a diatomic molecules, O2 and H2.

There are seven elements that exist as diatomic molecules:
H2, O2, N2, Cl2, Br2, I2, and F2
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THE PERIODIC TABLE OF ELEMENTS
Be able to read and interpret data on the periodic table

As the name suggests, there are actually patterns or periodic

trends that arise within specific sets of elements on the

periodic table—these will be discussed later.

From a cursory glance, there are three main classes of

elements: metals (shown in pink on the left), nonmetals

(shown in lavender on the right), and metalloids or

semimetals (shown in green between metals and nonmetals).

There is a lot of information given on the periodic table. As

an example, let us consider the element carbon.

Most apparent is the name and symbol for the element:

carbon has the symbol C. Next, the atomic number (Z) tells us

how many protons are in the nucleus—the periodic table is

actually ordered by increasing atomic number. The atomic

number also tells us the number of electrons in a neutral

atom of that element. So, a neutral C atom has 6 protons and

6 electrons. Finally, the average atomic mass is also given.
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ATOMS
Understand the different components of an atom
Be able to determine the number of protons and 
neutrons in an atom given the mass number (A)

In some capacity, we can consider the atom as the smallest

unit of matter which can still be considered an element. We

will go into much greater detail about atomic structure later,

but let us first pick apart the most important details.

Every atom contains the same general features. The first is

the nucleus, which is a dense center of mass made of

positively charged protons and neutral neutrons. The nucleus

occupies a tiny fraction of the size of an atom, but contains

the greatest percentage of its mass. Beyond the nucleus are

the electrons, which are much light and negatively charged

particles. For now, we can simply imagine all of the electrons

existing as a cloud about the nucleus.

As an example, let us consider an atom of sodium (Na).

Na has an atomic number (Z) of 11, meaning a neutral Na

atom contains 11 protons and 11 electrons—note how the

charges cancel out. It is the atomic number (the number of

protons, Z) that defines the atom as Na. So, if the number of

protons is changed, the identity of the element changes!

We need the mass number (A), the sum of the number of

protons and neutrons, to determine the number of neutrons.

Na has a mass number of 23, so it has 12 neutrons.

11 protons
12 neutrons

11 electrons

nucleus
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MOLECULES
Understand the differences between different types 
of particles (atoms, molecules, and compounds)

Often, understanding chemistry involves being able to

describe what is happening at the microscopic level. These

microscopic pictures require us to envision particles, or the

different individual “pieces” of matter.

For instance, consider a beaker containing a sugar-water

solution. Macroscopically, we observe the beaker as a clear

solution (left). Microscopically, we can imagine the solution as

molecules of sugar surrounded by liquid water (right).

There are many different types of particles to consider.

Probably the easiest particle to distinguish is an atom, which

was described previously.

More often though, we need consider molecules, which are

two or more atoms joined together that act as a single unit. If

the types of elements in a molecule are all the same, we refer

to them as molecular elements. However, if the atoms in a

molecule are different elements, we may further classify this

as a compound. So, all compounds are molecules.

macroscopic microscopic

Concept Question

Which microscopic picture(s) represent(s) a mixture of an

element and a compound?

Pictures (i) and (iii) only.

(i) (ii) (iii)


