HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE & NUMBER:  General Chemistry 2:  CHEM 1611 
CREDITS:  5  (4 Lec/1 Lab)

PREREQUISITES:  CHEM 1610: General Chemistry 1
CATALOG DESCRIPTION: 

This course is a continuation of General Chemistry 1.  Topics include chemical bonding, molecular geometry, isomerism, properties of gases, liquids and solids, intermolecular forces, solutions, acids and bases, electrochemistry, nuclear chemistry, and an introduction to organic chemistry.  General Chemistry 2 is meant for students majoring in science, medicine, certain branches of engineering, as well as liberal arts studies.
OUTLINE OF MAJOR CONTENT AREAS:

I.
Covalent bonding

A.  
Single covalent bonds

B.  
Multiple covalent bonds

C.  
Coordinate covalent bonds

D.  
Bond properties

E.  
Resonance

F.  
Bond polarity and electronegativity

G.  
Oxidation numbers

H.  
Formal charges

I.  
Coordination compounds

II.
Molecular geometry and isomerism

A.  
Predicting molecular shapes

B.  
Molecular polarity

C.  
Structural isomers

D.  
Stereoisomers

E.  
Geometry and isomerism of coordination compounds

III.
Gases, intermolecular forces, and liquids

A.  
Gases and their properties

B.  
The ideal gas law

C.  
The Kinetic-Molecular Theory

D.  
Real gases

E.  
Intermolecular forces

F.  
The liquid state

VI.
Solids

A.  
Solids compared to gases and liquids

B.  
Crystalline solids

C.  
Metals and semiconductors

D.  
Network solids

E.  
Amorphous solids

F.  
Solid-state structure and properties of materials

V.
Solution chemistry

A.  
Solution composition

B.  
Colligative properties

C.  
Aqueous solutions

D. 
Colloids

VI.
Acids and bases

A.  
Arrhenius acids and bases

B.  
Bronsted acids and bases

C.  
The pH scale

D.  
Relative strengths of acids and bases

E.  
Buffer solutions

F.  
Acid-Base titrations

G.  
Lewis acids and bases.

VII.
Electrochemistry

A.  
Redox reactions

B.  
Electrochemical cells

C.  
Using standard cell potentials

D.  
EE and Gibbs free energy

E.  
Batteries and fuel cells

VIII.
Nuclear chemistry

A.  
The nature of radioactivity

B.  
Nuclear reactions

C.  
Stability of atomic nuclei

D.  
Half lives

E.  
Artificial transmutation

F.  
Nuclear fission

G.  
Nuclear fusion

H.  
Radiation effects and units of radiation

I.  
Applications of radioactivity

IX.
Organic chemistry

A.  
Hydrocarbons

B.  
Nomenclature

C.  
Functional groups

D.  
Polymers
COURSE GOALS/OBJECTIVES/OUTCOMES:

The student will

1.  
recognize the different types of covalent bonding and use Lewis structures to represent them in molecules and polyatomic ions.

2.  
describe the octet rule and explain why there are exceptions to the rule.

3.  
predict bond lengths from periodic trends in atomic radii.

4.  
use bond energies to estimate enthalpies of reaction.

5.  
predict bond polarity from electronegativity trends.

6.  
use resonance structures to model multiple bonding in molecules and polyatomic ions.

7.  
calculate oxidation numbers for atoms in molecules and polyatomic ions and use these numbers to identify what is being oxidized and reduced in redox reactions.

8.  
calculate formal charges for atoms in molecules or polyatomic ions and use formal charges to choose the most likely resonance structure.

9.  
predict shapes of molecules and polyatomic ions using the VSEPR model.

10.  
predict the polarities of molecules.

11.  
define and identify examples of different types of isomers.

12.  
explain the properties of gases and the relations expressed by the gas laws.

13.  
solve mathematical problems using the appropriate gas laws, including the ideal gas law.

14.  
state the fundamental concepts of the kinetic-molecular theory and use them to explain gas behavior.

15.  
define dispersion forces, dipole-dipole attractions, and hydrogen bonding and recognize when they occur.

16.  
explain the liquid properties of surface tension, vaporization and condensation, vapor pressure, and boiling point, and describe how each is influenced by intermolecular forces.

17.  
define the unit cell in a crystalline lattice and do simple calculations of unit cell mass and substance density for cubic unit cells.

18.  
explain the observable properties of metals in terms of metallic bonding.

19.  
identify Arrhenius, Bronsted, and Lewis acids and bases.

20.  
identify conjugate acids and bases.

21.  
calculate the pH of a solution.

22.  
determine relative strengths of acids and bases by using a table of Ka and Kb values.

23.  
calculate the Ka or Kb of a weak acid or base, given the pH of its solution. 

24.  
estimate the pH of a solution of weak acid or base, given the concentration of the acid or base and its Ka or Kb value.   

26.  
select an acid/base pair from which a buffer of desired pH can be made.

27.  
select an appropriate indicator for a titration.

28.  
identify the oxidizing and reducing agents in a redox reaction, write equations for the oxidation and reduction half-reactions, and use them to balance the net equation.

29.  
describe how standard reduction potentials are defined and use them to predict whether a reaction will be product favored as written.

30.  
calculate GE from the value of EE for a redox reaction.

31.  
predict whether one substance will dissolve in another substance.

32.  
predict the influence of pressure and temperature on gas solubility.

33.  
define and convert among molarity, normality, molality, and mass fraction.

34.  
identify the colligative properties, explain the cause of each, and explain the variations expected for solutions of nonvolatile solutes.

35.  
write the Ksp expressions for slightly soluble ionic compounds and use them to estimate solubilities. 

36.  
define surfactant and explain how soap works to clean.

37.  
calculate the quantities of electrical energy used and products formed in electrolysis reactions.

38.  
characterize the three major types of radiation observed in radioactive decay: alpha, beta, and gamma.

39.  
write a balanced equation for a nuclear reaction or transmutation.

40.  
calculate the binding energy for a particular isotope and understand what this energy means in terms of nuclear stability.

41.  
calculate the half-life of a radioactive isotope from the activity of a sample, or use the half-life to find the time required for an isotope to decay to a particular activity.

42.  
describe nuclear chain reactions, nuclear fission, and nuclear fusion.

43.  
describe some sources of background radiation and the units used to measure radiation.

44.  
relate some uses of radioisotopes.

45.  
understand the basic nomenclature rule for simple hydrocarbons.

46.  
define and gives examples of addition reactions of alkenes and substitution reactions of alkanes.

47.  
recognize and understand the properties of basic organic functional groups.

48.  
explain the formation of polymers by addition or condensation polymerization.

49.  
gain a deeper understanding of the role of science in everyday life and the implications of a scientifically illiterate public.

50.      perform laboratory experiments relevant to the lecture material studied.

51.      collect and interpret data, both statistically and graphically.

52.      present written findings of their experiments.
MNTC GOALS AND COMPETENCIES MET:

Natural Sciences
HCC COMPETENCIES MET:

Thinking Creatively & Critically

METHODS FOR EVALUATING STUDENT LEARNING:

The final grade is determined by the average of exams, lab write ups, quizzes, and a final exam.
SPECIAL INFORMATION:  (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS, TEXTBOOK USED, ETC.)
Hazardous chemicals will routinely be used in laboratory.  Students will be supplied with pertinent information relating to these materials at the appropriate time.
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