

Chemical Reactions & Bonding 

A. Elements join to form compounds with different chemical and physical properties 

1. Dependent on elements involved (metal, nonmetal) and the type of bond formed (ionic, covalent, metallic)

B. Compounds contain elements chemically combined in a fixed proportion (ex/ ammonia always contains one nitrogen atom and three hydrogen atoms) and can only be broken apart by chemical means 

C. Compounds have specific chemical formulas, and can be named according to IUPAC rules 

D. Chemical formulas can be represented in different forms 

1. Empirical formula is the smallest whole number ratio of the elements in a compound

2. Molecular formula is the actual ratio of atoms in a molecule of that compound

3. Structural formula shows the kind, number, arrangement and bonds of the atoms in a molecule 



E. There are four basic types of chemical reactions 




1. Synthesis – A + B( AB




2. Decomposition – AB ( A + B




3. Single replacement – AB + C ( AC + B




4. Double replacement – AB + CD ( AD + CB

F. Physical properties are dependent on chemical bonds and intermolecular forces. They include malleability, solubility, conductivity, hardness, melting point and boiling point 

G. Describe the nature of the different types of chemical bonds and their relationship to valance electrons 



1. Ionic – electrons transferred



2. Covalent – electrons shared



3. Metallic – mobile sea of electrons shared by all atoms



H. Atoms can gain or lose electrons to become ions 

1. An anion is an atom that has gained one or more electrons thus obtaining a negative charge and a larger radius

2. A cation is an atom that has lost one or more electrons thus obtaining a positive charge and a smaller radius



I. The types of atoms involved in different types of bonds varies 

1. Ionic – a metal and a nonmetal - note: ionic compounds which contain polyatomic ions will have both covalent and ionic bonding




2. Covalent – nonmetals




Two different non metal (ex: H-O) = Polar bond





The same non metals (ex: H-H) = Non-polar bond



3. Metallic – metals

J. Lewis Dot diagrams can be used to represent ionic and covalent bonding by showing the arrangement of valance electrons 
K. Atoms bond with one another to release energy obtaining a stable valance electron configuration. 

The noble gases with a full valance shell are already stable. 

L. How strongly an atom attracts the electrons in a chemical bond is indicated by its electronegativity 

 Electronegativity is the ability of an atom to attract electrons to itself 

M. The difference in electronegativity between two bonded atoms determines the degree of polarity of the bond. 

1. The greater the electronegativity difference the greater the polarity of the bond



N. Molecular polarity can be determined by the shape of the molecule and the distribution of charge. 

1. Symmetrical and diatomic molecules are non-polar because electronegativity differences cancel each other out
2. Asymmetrical molecules are polar because of the difference in electronegativity values


O. Account for the nature and effect of hydrogen bonding 

1. Intermolecular force created by the unequal distribution of charge between the hydrogen atom in one molecule with an extremely electronegative element in another molecule (N,O,F).  
2. This type and other types of intermolecular attraction cause boiling points to be higher.


P. Compare the three classes of solids 




1. Ionic – brittle, high melting points and boiling points




2. Molecular (covalent) – soft, low melting points and boiling 
points




3. Metallic – soft, high melting points and boiling points



Q. Explain the role of energy in simple chemical reactions 




1. Chemical changes result in the shift of energy

a.) The formation of bonds is exothermic – energy is released (more stable)





b.) The breaking of bonds is endothermic – energy is 
absorbed (less stable)

2. Changes in energy during a reaction can be represented by a potential energy diagram, which shows that the energy absorbed or released is equal to the potential energy difference of the reactants and the products

R. Energy, mass and charge are all conserved in every chemical reaction. “Laws of Conservation” 
Caution: There is a difference between BOND Polarity (Classification) and MOLECULE polarity (Classification)
