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	178
	· Molecule- neutral group of atoms that are held together by covalent bonds


· Molecular compound- chemical compound whose simplest units are molecules, consists of two of more atoms
· Chemical formula-indicates the relative numbers of atoms of each kind in a chemical compound by using atomic symbols and numerical subscripts
· Molecular formula- shows the types and numbers of atoms combined in a single molecule of a molecular compound



	How do covalent bonds form?

	179
	· Chemical bonding occurs because it causes lower potential energy when they are bonded to other atoms than independent particles


· When the distance between nuclei of atoms increase, potential energy rises
· As atoms approach each other, charged particles interact (nuclei and e- are attracted to each other, which corresponds to decrease in potential energy of atoms, when repel it is the opposite


· Electron-proton attraction causes atoms to be drawn to each other, then the potential energy decreases until repulsion occurs

	What are the characteristics of a covalent bond?

	181-182
	· As long as potential energies of atoms are close to a minimum, they are covalently bonded to each other
· Bond length- avg length between the bonded atoms
· To form covalent bond, energy is released, the amount of energy released is = to difference b/w potential energy at zero level and at the minimum, same amount is required to separate atoms
· Bond energy- energy required to break a chemical bond and form neutral isolated atoms (kJ/mol)

· Sharing electrons allows each atom to have stable noble-gas configuration




	What is the octet rule?
	182-183
	· Atoms want to gain the stability of noble gases( eight valence electron configuration
· When atoms bond, each atom shares one of its valence electron with its partner

· Exceptions to the octet rule include hydrogen which is forms bonds and is surrounded by 2 e-, some can be surrounded be more than 8 valence e- (expanded valence, depending on orbitals [d, s, p
])

	How do we use the electron-dot notation?
.
	184
	· Electron-dot notation

- electron configuration notation in which only the valence electrons of an atom of a particular element are shown, indicated by dots placed around the symbol


	What are Lewis structures?

	184-185
	· Shared pair is represented by – 
· Lewis structures

- formulas in which atomic symbols represent nuclei and inner-shell e-, dot pairs or dashes b/w two atmic symbols represent electron pairs in covalent bonds, and dots adjacent to only one atomic symbol represent unshared electrons

· Determine type and # of atoms in molecule

· Write electron-dot notation for each type of atom in a molecule

· Determine total # of valence e- available in atoms to be combined

· Arrange atoms to form skeleton structure for the model (least electronegative in center and connect by pair bonds

· Ad unshared pairs of e- to nonmetal atom(except hydrogen) so each is surrounded by eight e-

· Count electrons in structure to be sure that number of valence electrons used equals number available

· Structural formula
- indicates the kind, number, arrangement, and bonds but not the unshared pairs of the atoms in a molecules 

· Single bond- covalent bond b/w in which one pair of electrons is shared between two atoms

	What happens when there are multiple covalent bonds?
	186-188
	· Multiple bonds- multiple covalent bonds

· Double bond- covalent bond with two pairs of electrons are shared
· Triple bond- covalent bond b/w three pairs of electrons

1. Determine number of atoms of each element present in molecule

2. Write electron-dot notation for each atom

3. Determine number of valence e- available to be combined

4. Arrange atoms to form skeleton structure for the molecule, connect atoms by electron pair-bonds

5. Add unshared pairs of electrons to each nonmetal atom

6. Count electrons in Lewis structure to be sure that # of valence e- = number available 

7. If too many is used, subtract one+ lone pairs until total number of valence electrons is correct. Then move one of more lone e- pairs to existing bonds b/w non-hydrogen atoms until the outer shells of all atoms are completely filled


	What are resonance structures?

	189
	· Resonance
- bonding in molecules or ions that cannot be correctly represented by a single Lewis structure


	What is covalent-network bonding?
	189
	· Covalent compounds consist of many identical molecules held together by forces acting between the molecules, some covalently bonded molecules do not contain individual molecules, have continuous 3D networks instead

	
	190
	· Ionic compound- composed of +/- ions that are combines so that the numbers of +/- charges are equal
· Usually created crystalline structure

· Formula Unit
- simplest collection of atoms from which an ionic compound’s formula can be established

	How do ionic compounds form?

	190-192
	· Use electron-dot notation, determine charges that atoms need to gain/lose, transfer electron and work out charges


· Ions minimize energy in ionic crystal by having crystal lattice structure. Distance between ions and arrangement in crystal represent a balance among all the forces.  Attraction b/w the adjacent oppositely charged ions is much stronger than repulsion by other ions of same charge

· To compare bond strengths, scientists compare energy released when separated ions in a gas come together to form a crystalline solid

· Lattice energy- energy released when one mole of an ionic crystalline compound is formed from the gaseous ions (negative energy= energy released when crystals formed)

	Compare and contrast ionic compounds and molecular compounds. 
	193
	· Ionic is a strong attraction of positive and negative charges
· Forces of attraction in covalent bonds are weaker than among formula units in ionic bonding

· Melting/boiling pt, hardness depend on bond

· Ionic generally have higher melting and boiling points than molecular compounds

· Ionic are hard but brittle b/c a slight shift in row of ions can cause a buildup of repulsion forces. They are also not good conductors when hard

· When molten ionic compounds are good conductors, many can dissolve in water which is the cause of this. 

	What are polyatomic ions?
	194
	· Polyatomic ions

- charged group of covalently bonded atoms
· Combine with ion of opposite charge to form ionic compounds
· Charge occurs from excess/shortage of e-

· Make lewis dot structure


( negative charge, add total number of valence electrons to number of electrons corresponding negative charge, positive( subtract total number of valence electrons to corresponding ion’s positive charge



	SUMMARY:
	Electron-dot diagrams and Lewis structures are both methods to help us figure out how 

	
	Write chemical formulas. Both of these diagrams are based off valence electrons and 

	
	Can help us determine the charge of the atom. These are useful in determining

	
	Molecules and formula units. Molecules are formed by covalently bonded atoms. These

	
	Atoms share electrons. Covalent bonds occur between nonmetals and are the weakest 


Types of bonds. Formula units are formed by atoms in an ionic bond. These atoms are attracted to each other due to a gain or loss of an electron causing a charged atom. Ionic bonds are the strongest bonds and they only occur between nonmetals and metals. Unlike molecules, ionic compounds are shaped in a crystalline structure. Atoms tend to bond together because they want to “act” like noble gases. These bonds occur because atoms have a lower potential energy when bonded together than when they are individual particles. The lower potential energy means that are less reactive and stable. 

What is the question for which these notes relate to?





The notes do relate to the question, however, they do not answer the question completely. 





Very nicely done. The answer of the question was well stated with a lot of supporting information. 





More information for this question.





Doesn’t again answer the question very specifically. 





Very nice summary. Explains most of the topics briefly, but still saying a lot of information. 








�Diatomic=molecule with 2 atoms


�This entry is missing its question. 


�Ex. H2O is formula for water


�These are both the same thing, molecular formula is chem. formula of molecular compound


�Figure 5


�The answers do not answer the question at all. You should talk more about covalent bonding for this question. 


�Figure 6


�It is a good idea to add where you found the answers like in this instance. 


�Refer to table 1 for bond lengths+bond energies


�Figure 8


�Ions may achieve stability with the octet rule as well. 


�Check table 5 in section 5


�Check sample problem for example


�Does not explain how to use electron dot notation. 


�Unshared pairs+ dashes


�This answer is sufficient.


�Ex: F—F 


�Check sample problem


�Check examples in book


�Coulomb's law dictates that a crystal lattice is more stable than separated ion pairs.


�Ex: NaCl-> is a formula unit of sodium chloride


�Check book for diagram


�This answer does not explain how ionic compounds form through the transferring of electrons. 


�Look at chart printed, and looks up videos for more information


�Good idea to provide examples of polyatomic ions in this LNG. 


�Or use the criss-cross charge method, put the polyatomic inside parenthesis


�LNGs are supposed to be used for studying. Keep the LNGs brief to use as a study guide.


�Add questions on future LNGs and limit the amount of referencing to the book for easier studying. 





