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Electrons and Chemical bonding:

· Chemical bonding = joining atoms to form new substances
· The properties of these new substances are different from the properties of the original elements.
· Chemical bond = an interaction that holds two atoms together
Review:

· Atomic number  = the number of _______________ in an atom

· Atoms on the periodic table have _________ charge.  

· This means that the atomic number not only represents the number of____________, but also represents the number of ________________ in the atom.
· Valence electrons = an electron that is found in the outermost _____________ of an atom and that determines the atom’s chemical properties.

· Groups of the periodic table determine the number of valence electrons of an atom.

· Group 1 = 1 valence electron

· Group 2 = 2 valence electrons

· Group 3 - 12 = ____ or ____ valence electrons

· Group 13 = ____ valence electrons

· Group 14 = ____ valence electrons

· Group 15 = ____ valence electrons

· Group 16 = ____ valence electrons

· Group 17 = ____ valence electrons

· Group 18 = ____ valence electrons

To Bond or Not to Bond, That is the Question:

· Not all atoms bond in the same manner.  In fact, some atoms rarely bond at all!  The number of ______________ electrons determines whether an atom will form bonds.

· Atoms in Group 18 (noble gases) do not usually form chemical bonds because they have ____ valence electrons.  This means they have a full outer orbital. 

· Atoms bond by filling their outer orbital. They can do this by 

· Gaining electrons

· Losing electrons

· Or Sharing electrons
· Exception

· Hydrogen and Helium have a full outer orbital when they have only 2 electrons.

Three types of bonds:

· Ionic bonds

· Covalent bonds

· Metallic bonds

1. Ionic Bonds:

· Ionic Bond = a bond that forms when _____________ electrons are transferred form one atom to another.
· Like all chemical bonds, ionic bonds form so that the outer orbital is full.

· An atom is neutral because the number of ___________ in an atom equals the number of____________. So, the total charge is zero.  

· Ionic bonds transfer electrons between atoms so the number of electrons in each atom changes, while the protons in each atom remain the _________.  The negative and positive charges no longer cancel out.  And the atoms become ions.

· Ions = charged particles that form when atoms gain or ________ electrons. 

· Positive ions = form when electrons are _____________
· Thus positive ions have __________ protons than electrons, giving them a _____________ charge.
· Atoms of most metals have _______ valence electrons.  So metal atoms tend to lose these valence electrons and form positive _________.

· Negative ions = form when electrons are _____________  

· Thus negative ions have _________ protons than electrons, giving them a negative charge.

· Atoms of most nonmetals have an almost full outer orbital.  So nonmetals tend to gain valence electrons from other atoms and form negative ions.
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· Ionic Compounds 
· When ionic bonds form, the number of electrons lost by the metal atoms equals the number __________ by the nonmetal atoms.  The ions are charged, but the compound that forms has _______ charge because the charges of the ions cancel each other.

2. Covalent Bonds:

· Covalent Bond = bond formed when atoms share one or more pairs of electrons
· Nonmetals tend to form covalent bonds by sharing electrons with each other.
· Molecule = consists of two or more atoms joined together.

· Molecules are composed of at least two ___________ bonded atoms.

· Simplest molecules = diatomic elements which are two atoms of the __________ element. 

· Example = O2, H2, N2, and the halogens (group 17)

· Compound = a substance formed by chemical union of two or more _________________.
· A molecule is the smallest particle into which a covalently bonded compound can be divided and still be the same compound.
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3. Metallic Bonds:

·  Metallic Bonds = bond formed by the attraction between positively charged metal ions and the electrons in the metal.

· Positively charged metal ions form when metal atoms ______ electrons.

· Bonding in metals is a result of the metal atoms being packed so close to one another that their outermost energy levels overlap.  This overlapping allows _____________ electrons to move throughout the metal.  You can think of a metal as being made up of positive metal ions that have enough valence electrons “swimming” around to keep the ions together and to cancel the ion’s positive charge.  
· Metallic bonds extend throughout the metal in all directions.
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Negative electrons are free to move
The positive metal ions are in fixed 
positions in the metal

        Quick Review:
· Ionic bonds = _____________ electrons forming ions

· Covalent bonds = ______________ electrons
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