Unit 3: Basic Chemistry

Content Outline: Chemical Bonding (3.1) - Part 3
I. Ionic Bonds – One or more electrons from one atom are transferred to another atom, and the resulting positive or negative ion then attract each other
A. Ionic bonds usually result in crystalline solids 

B. Occur between metal atoms, which tend to lose electrons and nonmetal atoms, which tend to gain the electrons lost by the metal atoms.

C. Ionic compounds usually are crystalline solids, hard, have high melting points, conduct electricity when melted, and may be soluble water but not nonpolar liquids.
II. Covalent Bonds – two adjacent atoms share one or more pairs of electrons. The electrons spend more time between the two atoms than anywhere else. 
A. Covalently bonded atoms are often called molecules because the atoms are held together so tightly that they behave as a single particle. 
B. Covalent bonds are shared between two or more nonmetals.

C. Covalent compounds are can be gases, liquids, or solids, have low melting points, are poor conductors in all phases, and are soluble in nonpolar liquids but not in water.
D. When the atoms of covalently bonded compounds share paired electrons unevenly to compounds are called polar covalent.

III. Metallic Bonds - force that holds atoms together in a metallic substance.
A. Metallic bonds usually consist of closely packed metal atoms.
B. The outermost electron shell of each of the metal atoms overlaps with a large number of atoms in close proximity. Therefore, the valence electrons continually move from one atom to another and are not associated with any specific pair of atoms. 
C. The atoms that the electrons leave behind become positive ions, and the interaction between such ions and valence electrons gives rise to the cohesive or binding force that holds the metallic crystal together.
IV. Hydrogen Bonds – is a force of attraction between a hydrogen atom in one molecule and a small atom of high negativity in another molecule. 

A. When hydrogen atoms have their electron unequally shared with the other attached atom, the partial positive charge on the hydrogen is highly concentrated because of its small size.  The other atom will carry a negative charge. Positive charges are attracted to negative charges, but no actual physical connection occurs between adjacent molecules. 
B. Hydrogen bonding is also very important effect on the properties of water, proteins, and nucleic acids.
