
               Chapter 5 - Chemical Bonding and Nomenclature  

I. Review of Definitions

A. Atom


B. Molecule


C. Element

1. monatomic



2. diatomic



3. polyatomic



D. Compound


E. Valence electrons


F. Core electrons

G. Covalent

II.  Covalent Bonding


A. Usually 2 nonmetals form a covalent bond.

B. It’s all about the attraction between (+) and (-) charges!


1.The _____________ is (+) and the ____________ are (-).


2. Attraction between charged particles within a single atom.


3. Attraction between charged particles in two separate atoms.

C. But…like charges repel each other. 



1. Nuclei of 2 separate atoms repel each other.

D. A delicate balance between attraction and repulsion.

1. Covalent bonding is the attraction of both (+) nuclei for the shared (-) 
         electrons in the bond.

2. Bond length (0.74 A for H2) is a compromise.


E. Two electrons are shared between two nuclei in a covalent bond.



1. Ways to depict a covalent bond – dots vs dashes.


2. Each atom “owns” both of the electrons in each covalent bond.


3. H2 and CH4 

F. Octets Rule!!


1. How many electrons in the valence shell of the Noble Gases?


2. Nonmetals share electrons so that each element has an octet, except H




which only needs 2 electrons.



3. Only the valence electrons (Group #) are used in bonding.



4. Picture the bond formation in H20 and CH4 – p.171.


G. How many bonds can a nonmetal have?   8 minus the Group number.


H.  Lewis dot diagrams for atoms.



1. Electrons represented by a dot around the element’s symbol.



2. Only valence electrons are shown.



3. All elements in each Group have the same number of dots.



4. No more than four single dots around an element’s symbol;



Start pairing dots at 5 electrons.



5. He is an exception - He:

I. Using Lewis dot diagrams to depict covalent bonding.



1. Single bonds only: HF, Cl2, H2O, PBr3.


2. Bonding electron pairs and “lone pairs” or “unshared pairs”.


3. Multiple bonds – triple or double bonds: O2, N2, CO, CO2.


4. Resonance forms.


J. Drawing Lewis dot diagrams for molecules and polyatomic ions*
III. Ionic Bonding


A. A metal and a nonmetal usually form an ionic bond.



1. Group IA and IIA metals  

2. Groups VA, VIA, VIIA nonmetals.

3. Groups IIIA and IVA are exceptions.
B. Valence electrons are completely transferred from the metal to the nonmetal.


1. Metals always lose electrons from their valence shell to acheive an octet.


2. Nonmetals always add electrons to their valence shell to achieve an octet.



3. Metals always form (+) ions; nonmetals always form (-) ions.


C. The ionic bond results from the attraction between the (+) ion and the (-) ion.



1.  This is called “electrostatic attraction.”


D.  Ionic Compounds exist as huge crystal lattices of (+) and (-) ions.


    No individual Molecules exist!!

*ions composed of more than one atom, i.e., SO42-¸CO32-, OH - .

IV. Summary of Bonding

A. Covalent Bonding – electrons shared between two nonmetals.


B. Ionic Bonding – electrons transferred completely from metal to nonmetal.


C. But some bonds are not 100% covalent or 100% ionic – they are polar covalent.

V. Electronegativity (EN)


A. Definition


B. Periodic Trend 


C. EN – Difference between the electronegativity values of the 2 bonded atoms.



Cl2                       C-Cl bond 

H-Br bond

NaCl bond 


VI. Polar Covalent Bonding


A. If EN = 0, the bond is 100% covalent (nonpolar covalent).


B.  EN is greater than  0 but less than 1.9, the bond is considered polar covalent.

C. If EN is greater than 1.9 the bond is considered ionic.

D. If the (EN is 1.9 the bond is polar covalent if both atoms are nonmetals, but ionic


     if one of the atoms is a metal.  

VII. Nomenclature


A. Binary Compounds.



1. Compounds with only two different elements.

2. The compound’s name always ends in “ide.”
3. Binary ionic compounds – metal + nonmetal.


a. Name the metal.



i. Group IA, IIA, IIA metals have only one possible (+) charge.



ii. Transition metals and some representative elements have




more than one positive charge:


    New system: name of the metal followed by the charge in




Roman numerals in parentheses, i.e., iron (II), iron (IV).



    Old system: root of the Latin name for the metal followed by




“ous” for the ion of lower charge and “ic” for the ion with




the higher charge, i.e., ferrous and ferric.

b. Name the nonmetal but use the ending “ide”.



4. Binary covalent compounds – two nonmetals.




a. Least electronegative element written first – use the name of the 





element.




b. Most electronegative element written second – name ends in “ide.”


c. Use prefixes (di,tri, tetra, etc.) to indicate numbers of eah atom in





the formula.


B. Ionic compounds with polyatomic ions – more than two different atoms.



1. Name the metal as for the binary ionic compounds above.



2. Name the polyatomic ion – these names and structures and charges




must be memorized.

 

