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All About Atoms: What you really need to know.
Parts of an Atom:

· Protons (p+) – positive charges found in the nucleus of an atom.

· Neutrons (n0) – neutral charges found in the nucleus of an atom. In other words, they have zero (0) charge.

NOTE: In most cases, atoms have no charge. Most atoms are neutral.

· Electrons (e-) – negative charges found orbiting the nucleus (center) of an atom in electron clouds.

Atomic Information (great periodic table website: http://www.ptable.com/)

· The SI unit used to express the masses of particles in atoms is the atomic mass unit (amu). Each proton has a mass of about 1 amu.

· Atomic Number – the number of protons in the nucleus of an atom.

· Mass Number – the number of (protons + neutrons) in the nucleus of an atom.

· In a neutral atom, the # of protons = the # of electrons.

· Valence electrons refer to the number of electrons in the outer shell of an atom. Valence shell #1 holds a maximum of 2e-, valence shell #2 holds 8e-, and valence shell #3 holds 18e-.
· Isotopes are atoms that have the same number of protons but different numbers of neutrons. Isotopes are radioactive when an atom has an unstable nucleus that will change over time.
Bonding Properties of Atoms

· The electrons at the outer layer of the atom are important to the atom’s interactions with its environment. These valence electrons indicate (tell) how an atom creates bonds with other atoms.

· Valence electrons are at the outer edge of the atom, so they are the ones most likely to be lost if the atom loses electrons. 

· The outermost energy level is also where the atom is most likely to gain or lose electrons. Ions are formed when an atom loses or gains electrons, leaving an unequal number of protons and electrons. Atoms that lose electrons develop a positive charge. The new atom is now called a cation. Atoms that gain electrons become negatively charged and are called anions.
Bonding Options

· Covalent bonds – form when atoms share electrons. This usually happens when both atoms are close to the maximum number of valence electrons needed to fill their outermost shell. For example, two oxygen atoms will each share two of their electrons to make a complete valence shell of 8e-.

· Ionic bonds – form when atoms lose electrons. This usually happens because one atom is far away from filling its outer valence shell and the other atom is close to filling its v outermost valence shell. For example, Na will give up its 1 valence e- to Cl (which has 7e- in its outer shell) in order for Cl to be complete with 8e-. Na becomes Na+ and Cl becomes Cl- .
How do I show the valence electrons of an atom?
· Bohr diagrams – show every valence electron level of an atom.
· Lewis dot structure – only shows the outermost valence e- level of an atom.
Bohr Diagram of Sulfur



Lewis Dot Structure of Sulfur
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