Covalent Compounds					Name __________________________





Molecular Bonds and Trash Bags


	1.  What is the composition of the material being used in trash bags?


	2.  How do bags labeled as biodegradable differ?





6-1  Why Do Atoms Share Electrons?








Objectives:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	 Compare and contrast the properties of substances with covalent and ionic bonds.


        	�SYMBOL 183 \f "Symbol" \s 10 \h�	 Identify the foces acting on two covalently bonded atoms.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	 Explain the changes that occur in stability and energy as a covalent bond forms.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	 Use electronegativity values to determine the nature of a chemical bond.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	 Distinguish between intermolecular bonds and covalent and ionic bonds.





COMPARING  TYPES  OF  BONDS











	IONIC				COVALENT				METALLIC





Molecular compounds have covalent bonds





Covalent bond - bond formed when atoms share pairs of electrons.





Molecular compound - substance consisting of atoms that are covalently combined.  


	e.g. non-metal with non-metal





Forces of electric attraction make a covalent bond.





	








Bond length and energy are inversley related.





	Table 6-2  Pg 193








Bond length - average distance between the nuclei of two bonded atoms.











Bond properties are related to electronegativity differences.


					


	Table 6-4  Pg 194		Cs =  0.7		Differences > 1.86 "Ionic"	


					 F  =  4.0		Differences < 1.86 "Covalent"








Nonpolar covalent bond - covalent bond in which the bonding electrons are shared equally between the two 	bonding atoms.








Polar covalent bond - covalent bond in which the bonding electrons are more strongly attracted by one ot the 	bonding atoms.





Covalent bonds with uneven electron sharing are polar.
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INTERMOLECULAR  FORCES





Weak attractions also form between molecules.





Intermolecular forces - attraction resulting from forces between molecules.





Hydrogen bonds are strong intermolecular forces.





Hydrogen bonds - attraction occuring when a hydrogen atom bonded to a strongly electronegative atom is also 	attracted to another electronegative atom, often of a different molecule.











6-2  How are Molecules Specified?








Objectives:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	  Draw Lewis structures to show the arrangement of electrons among the atoms in a molecular 	   


	     compound.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	  Recognize exceptions to the octet rule and the limitations of Lewis structures.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	  Determine the oxidation number for each atom in a molecular compound.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	  Use both prefixes and Roman numerals to name molecular compounds.





LEWIS  STRUCTURES





Valence electron - electron present in the outermost energy  level of an atom


	example:  Oxygen has 6 valence electrons.  Calcium has 2 valence electrons.








Unshared pair - pair of electrons that is not involved in covalent bonding, but instead belongs exclusively to one atom (a.k.a. lone pair electrons).





Single bond - sharing of one pair of electrons between two atoms.





Lewis structure - diagram showing the arrangement of valence electrons among the atoms in a molecule.





HOW  TO  DRAW  LEWIS  STRUCTURES





	1. Determine the total number of valcence electrons in the compound











	2. Arrange the atoms' symbols to show how they are bonded and show valence electrons as dots.











	3. Compare the number of valence electrons used in the structure to the number available from step 1.








	4. Change to a single dash each pair of dots that represents two shared electrons.











	5. Be sure that all atoms, with the exception of hydrogen, follow the octet rule.





Lewis structures can involve many atoms.





Exercise:  Draw the Lewis structure for iodomethane, CH3I.
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Two atoms can share more than one electron pair.





Double bond - covalent bond formed by the sharing of two pairs of electrons between two atoms.





	Example:  Ethene, C2H4








Triple bond - covalent bond formed by the sharing of three pairs of electrons between two atoms.





	Example:  Ethyne (acetylene), C2H2








Sometimes no single Lewis structure is correct.





	Example:  Nitrogen dioxide, NO2








										"Resonance"





Lewis structures can be drawn for polyatomic ions.

















	Ammonium Ion				CO32-				





NAMING  MOLECULAR  COMPOUNDS





One naming system uses prefixes, roots, and suffixes.





	mono-   	1		hexa-	6				CO			CO2


	di-	2		hepta-	7


	tri-	3		octa-	8


	tetra-	4		nona-	9			


	penta-	5		deca-	10





The Stock system of naming using oxidation numbers.





	Use a roman numeral in parenthesis to give the oxidation state of the first element (metal).





				P2O3				P2O5


	











Oxidation number - apparent charge assigned to an atom based on the assumption of complete transfer of electrons.











Determing oxidation numbers from a formula.	


	The sum of the oxidation numbers in a neutral compound must equal zero. For a polyatomic ion, the sum must be equal to the charge of the ion.
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6-3  How are Formulas Represented?








Objectives:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Given composition data, determine the empirical and molecular formulas of a molecular compound.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Given the molecular formula, determine the structureal formula for a molecular compound.





EMPIRICAL  FORMULAS





Empirical formulas are determined experimentally


	Empirical formulas are the lowest ratio of the atoms present in a compound.





	Compound	Empirical Formula	Molecular Formula		Molar Mass (g)





	formaldehyde				       CH2O





	acetic acid	      			        C2H4O2			     60.06





	glucose		      CH2O						    180.18							     





MOLECULAR  FORMULAS





Molecular formula - gives type and actual number of atoms in a chemical compound.





Molecular formulas are determined from molar mass














Polymers are large molecules made of repeating units





Polymer - large molecule made of many repeated small subunits, each of which is a small molecule or group of atoms.





	Example:  Protein is a polymer made from the monomers called amino acids.











Monomer - building block of a polymer








STRUCTURAL  FORMULAS





Structural formula - indicates the spatial arrangement of atoms and bonds within a molecule.














Properties depend on atoms and arrangement





	Example:  1-butanol vs. diethyl ether 











	Both have the same empirical and molecular formula C4H10O 
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6-4  How can you tell the shape of a molecule?








Objectives:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Relate the chemical properties of a molecule to its shape.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Explain the basis of the VSEPR theory.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Predict the shape of a molecule from its Lewis structure.





MOLECULAR SHAPE





Shapes cannot be predicted from molecular formulas.





VSEPR Theory  - (valence shell electron pair repulsion theory) - system for predicting molecular shape based on the idea that pairs of electrons orient themselves as far apart as possible.




















6-5  How do Bonds and Properties Relate?








Objectives:


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Describe the properties and structure of a covalent network.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Relate the physical properties of organic compounds to their chemical structure.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Classify organic molecules by their functional groups.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	Decipher abbreviated structural formulas for organic compounds by identifying functional groups.


	�SYMBOL 183 \f "Symbol" \s 10 \h�	List the advantages and disadvantages of various structural models.





CARBON  AND  BONDING





Carbon can form covalent networks














ORGANIC CHEMISTRY





Organic compounds are important to life











Organic compound - compound containing carbon





Hydrocarbons are the simplest organic compounds





	Hydrocarbons contain the elements ___________________ and ___________________.





	Alkanes


		single bonds








	Alkenes


		double bounds








	Alkynes


		triple bonds
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Functional groups determine properties of organic molecules.





Functional group - group of atoms that determines an organic molecule's chemical properties.





	Table 6-11  Page 219								      


												      


	Alcohol							Organic Acid							











	Ether							Ketone














	Aldehyde							Amine














ORGANIC  STRUCTURE





Carbon atoms can also form ring structures.























	Benzene				Phenol				Tryptophan





Organic structues are often abbreviated.























MOLECULES  CAN  BE  PORTRAYED  IN  MANY  WAYS.








Chemical Formula						Organic Structure











Lewis Structure						Electron-cloud Model











Structural Formula						Space-filling Model
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