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COURSE NUMBER: CHEM 1172	COURSE TITLE: General Chemistry II CREDITS: 5
PRE-REQUISITES: Science: Completion of CHEM 1171
CO-REQUISITES:  None
COURSE DESCRIPTION: This is a course in fundamental chemical principles. Topics include properties of solutions, kinetics, equilibrium, acid-base chemistry and buffers, solubility equilibria, atmospheric chemistry, entropy and free energy, electrochemistry, the chemistry of metals and nonmetals, coordination complexes, and nuclear chemistry. This is the second of a two-semester sequence designed for students entering a scientific field.

COURSE LEARNING OUTCOMES:
1. Understanding chemical equilibrium, thermodynamics, and descriptive chemistry:
Students will understand the fundamental concepts of chemical equilibrium, thermodynamics, and reaction kinetics. Students will have to apply these concepts to predict the extent and rate of a chemical reaction, and to determine the spontaneity and direction of a reaction. Students will demonstrate how the fundamental concepts apply to electrochemistry and recognize its applications to electricity-producing devices such as fuel cells. Students will also demonstrate their understanding of the chemical properties of metals and nonmetals, basic atmospheric chemistry from the perspective of its environmental concern, the structures and reactions of coordination compounds, and the nature of nuclear radioactivity and nuclear fission.

2. Problem solving in chemistry:
Students will perform calculations and solve problems associated with a variety of chemical phenomena. Specifically, students will have to demonstrate their ability to apply algebraic methods in calculating solution concentrations, colligative properties, reaction rates, equilibrium concentrations, electrode potentials, and kinetics of nuclear reactions, with competency in handling units and significant figures.


3. Communication in chemistry:
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Students will use chemical terminology and notation to describe chemical phenomena. Specifically, students will have to demonstrate their ability to describe and explain various phenomena encountered in the areas of intermolecular forces, phase changes, solutions, chemical kinetics, chemical equilibria, electrochemistry, coordination chemistry, and nuclear chemistry.

4. Chemical laboratory proficiency and scientific inquiry:
Students will demonstrate basic chemistry laboratory techniques, make connections between the observations made in the laboratory and broader chemical principles, and demonstrate an understanding of scientific methods of inquiry. Specifically, students will have to demonstrate their ability to collect, analyze, and report data, to employ analytical and preparative techniques in the laboratory, and to follow safe laboratory practices through successful completion of a series of experiments carefully chosen to correlate with topics covered in the lecture component of the course.

5. Application of chemical principles in society:
Students will apply their knowledge of chemistry to societal issues we face in today's world; especially, to the three key areas: environmental health, green-alternative energy, and nuclear medicine. Students will demonstrate their knowledge of atmospheric chemistry in improving air quality problems of acid rain and ozone depletion; of electrochemistry in developing alternative fuels such as photochemical cells and batteries; of nuclear chemistry as used in medical treatments.
OHIO TRANSFER 36 LEARNING OUTCOMES:
Upon completion of any approved OT36 Natural Sciences course, students will be able to:
1. Understand the basic facts, principles, theories, and methods of modern science.
2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
7. Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

OHIO TRANSFER 36 LABORATORY LEARNING OBJECTIVES:
1. involves realistic measurements of physical quantities
2. involves data analysis, using data that are unique and/or physically authentic and that include random and/or systematic (natural) variability
3. includes realistic interactions with experimental apparatus, and realistic manipulation of tools/ instruments and/or observed objects in space and time
4. involves synchronous feedback on safety (and consequences of unsafe actions), correctness of procedure, and progress toward experimental goals
5. involves effective interaction with the instructor at several points during each lab activity.
TAG LEARNING OUTCOMES (OSC009: GENERAL CHEMISTRY II)
1. Intermolecular forces and phase changes
· Learn the definition of the types of intermolecular forces and identify which forces are present in a given molecule
· Apply the concept of intermolecular forces to the properties of liquids and solids such as trends in boiling points, vapor pressures, heat of vaporization, capillarity, viscosity, and surface tension
· Phase diagrams are used to explore the changes in physical state with respect to both pressure and temperature
· Thermodynamic concepts are applied in calculations of energy required for phase changes
2. Solutions and colligative properties
· Apply intermolecular forces to the properties of solutions including trends in solubility, fractional crystallization, and colligative properties
· Calculate changes in freezing points, boiling points, vapor pressure, and osmotic pressure
· Manipulate the calculations to solve for other values such as molar mass and concentration of a solution
3. Chemical kinetics
· Learn the definition of chemical rates
· Relate experimental data to one of three forms of rate calculations either using the rate definition, the rate law, or the integrated rate laws
· Learn to identify variables that affect rate such as concentration, temperature, and the presence of a catalyst
· Associate rate laws with reaction mechanisms
· Compute activation energy
4. Chemical equilibrium
· Describe the conditions required for equilibrium
· Relate the concepts of chemical rates to the definition of chemical equilibrium
· Write the mathematical equilibrium expression and manipulate this equation to solve for equilibrium constants and equilibrium concentrations
· Interpret how changing variables will affect the equilibrium by applying LeChatelier’s Principle
5. Acid-base and solubility equilibria

· Define acids and bases and use periodic trends to distinguish the relative strengths of the acids and bases
· Recognize the pH scale as a representation of the relative amount of H+ present, and calculate pH values using algebraic equations
· Associate equilibrium acid dissociation constants with the strength of the acid or base
· Interpret equilibrium effects of buffer systems when both acids and bases are present
· Identify and write equilibrium reactions for both acid-base systems and solubility
· Predict changes in the equilibrium due to common ion effects
· Use algebraic methods to determine equilibrium constants and equilibrium concentrations for buffer systems and solid-state equilibriums
6. Thermodynamics (including entropy and free energy)
· Define entropy and Gibb’s free energy
· Describe the three laws of thermodynamics and determine how entropy, enthalpy, and free energy apply to each one
· Calculate thermodynamic variables using algebraic equations
7. Electrochemistry
· Review the basic concepts behind oxidation reduction reactions and the process of balancing redox reactions using the half reaction method
· Apply those concepts to both galvanic and electrochemical cells
· Algebraically calculate reduction potential values
· Relate thermodynamic parameters to their corresponding reduction potentials
· Translate this information to examples such as batteries
· Illustrate the oxidation reduction principles that make the processing of metallic ores possible
8. Descriptive chemistry, including chemical properties and periodic patterns of reactivity
· Recognize periodic trends in metallic properties
· Evaluate H, C, O, N, S, P, and the halogens for their periodic reactivity and common uses
9. Societal applications of chemistry - Examples throughout the course include:
· The use of salt to remove ice in winter.
· Proper use of hypo, hyper, and isotonic solutions in the proper health of biological cells.
· Metabolic processes and the use of enzymes and redox cofactors such as NAD+.
· The use of acids and bases in chemical cleaners for the removal of materials such as lime build up.
· Thermodynamic forces that drive chemical reactions as it pertains to glycolysis and Krebs cycle.
· The use of electrochemistry in the jewelry business for electroplating of materials.
· Periodic patterns of reactivity in the use and production of new semiconductors.

· Environmental concerns such as acid rain, corrosion, and radiation.
· Health care uses of radioactive materials.
10. Chemical problem solving using algebraic methods - This learning objective is interspersed throughout the entire course. Most problems on assessments incorporate algebra-based calculations.
Laboratory Course TAG Outcomes:
11. Laboratory: Analytical and preparative skills
12. Laboratory: The ability to effectively collect, analyze and report data
13. Laboratory: Safe laboratory practice


COURSE MATERIALS:
· Text: Chang, Chemistry, 14th Ed.
· Laboratory manual: Duda Rippe, Karen M. and Brian Peebles. Chemistry 1172 Laboratory Manual.
· Goggles: Chemical Splash-Resistant Safety Goggles (ANSI Z87.1-1989)
· Calculator: Non-programmable Scientific Calculator

STANDARDS AND METHODS FOR EVALUATION:
· Homework assignments, quizzes, and/or learning activities for each unit of instruction
· 2-4 mid-semester exams
· One final exam
· 14 laboratory experiments

SPECIAL COURSE REQUIREMENTS:
· Satisfactory completion of chemical laboratory safety training is required of all students.
· Students must purchase chemical splash-resistant safety goggles. Chemical splash-resistant safety goggles must be worn by every student performing experiments in the chemistry laboratory.
· It is important that students arrive on time for laboratory sessions. If students arrive late to a scheduled laboratory session, they may not be allowed to perform the experiment.
· It is the policy of the Physical Sciences Department that all students must earn at least 60% of the total number of laboratory experiment report points in order to receive a passing grade in the course.

COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

UNITS OF INSTRUCTION, OUTCOMES, AND ASSESSMENT ALIGNMENT

Week 1
· Unit of Instruction: Chapter 11 – Intermolecular Forces and Liquids and Solids
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3,4)Compare the characteristic properties of solids, liquids, and gases
· (1,3)Apply kinetic molecular theory to liquids and solids
· (1,3)Describe intermolecular forces including dipole-dipole forces, dispersion forces, and hydrogen bonds
· (1,3,5)Explain properties of liquids such as surface tension and viscosity
· (1,3)Discuss the unique properties of water
· (1,3,4)Describe the structure of various crystalline solids using the concept of a unit cell
· (1,2,3,4)Perform a variety of X-ray diffraction and crystal structure calculations
· (1,3)State general properties and give examples of four basic types of crystals
· (1,3)Characterize the various phase changes that substances can undergo
· (1,2,3,4)Perform a variety of thermochemical calculations associated with phase changes
· (1,3)Interpret phase diagrams
· (1,3,5)Cite examples in which the properties of liquids and solids, especially water, are evident in daily life
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #1, #6, #9, #10, #11, #12, #13
· Reading Assignment: (11) Intermolecular Forces and Liquids and Solids
· Assessment Methods:
· Safety training and laboratory operations orientation.
· Laboratory Safety Quiz and Safety Agreement due at completion of the laboratory session.
· Complete pre-lab and perform either:
· Laboratory 1: Paper Chromatography
· Laboratory 2: Properties of Solids and Liquids

Week 2
· Unit of Instruction: Chapter 12 – Physical Properties of Solutions
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Describe the properties and give examples of the various types of solutions
· (1,3)Give a molecular view of the solution process
· (1,3)Define various concentration units including percent by mass, mole fraction, molarity, and molality
· (1,2,3)Perform a variety of solution concentration calculations
· (1,3)Explain the effects of temperature and pressure on solubility
· (1,3)Describe the colligative properties of solutions including vapor-pressure lowering, boiling point elevation, freezing-point depression, and osmotic pressure

· (1,2,3,4)Solve a variety of numerical problems involving these colligative properties
· (1,3,5)State the properties of colloids and compare colloids and solutions
· (1,5)Discuss a number of practical, everyday uses and applications of solutions and their properties.
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #2, #9, #10, #11, #12, #13
· Reading Assignment: (12) Physical Properties of Solutions
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 3 and perform Laboratory 3: Freezing Point Depression

Week 3
· Unit of Instruction: Chapter 13 – Chemical Kinetics
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3,4)describe the rate of a chemical reaction in terms of the concentrations of reactants and products
· (1,3)explain how the rate is related to the stoichiometry of a reaction
· understand how the rate law of a reaction is defined in terms of the rate constant and reaction order
· (1,3)explain the relationship between reactant concentration and time for three types of reactions: zero-order, first-order, and second-order
· (1,2,3)identify reaction orders using the half-life
· (1,3)explain factors affecting the rate of a reaction
· (1,3)describe the relation among activation energy, temperature, and the rate constant
· (1,3)explain the mechanism of a reaction in terms of the elementary steps
· (1,3)identify the rate-determining step and intermediate chemical species
· (1,2,3,4)show how chemists verify mechanisms by experiments
· (1,3)explain the effect of a catalyst on the rate of a reaction
· (1,3,5)discuss the characteristics of enzymes in our body as working examples of catalysts.
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #3, #6, #9, #10, #11, #12, #13
· Reading Assignment: (13) Chemical Kinetics
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 4 and perform Laboratory 4: The Rate of an Iodine Clock Reaction

Week 4
· Unit of Instruction: Chapter 14 – Chemical Equilibrium
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to

· (1,3)Discuss the nature of equilibrium and the difference between chemical and physical equilibrium
· (1,3)Describe the equilibrium constant in terms of the law of mass action
· (1,3)Write the equilibrium constant expressions for homogeneous, heterogeneous and multiple equilibria
· (1,2,3)Explain the relationship between the rate constants and equilibrium constant of a reaction,
· (1,3)Explain why the equilibrium constant varies with temperature
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #4, #6, #9, #10, #11, #12, #13
· Reading Assignment: (14) Chemical Equilibrium
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 5 and perform Laboratory 5: Le Chatelier’s Principle

Week 5
· Unit of Instruction: Chapter 14 – Chemical Equilibrium
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Predict the direction of a chemical reaction using the equilibrium constant.
· (1,2,3,4)Calculate equilibrium concentrations of chemical species involved in reactions
· (1,2,3)Explain changes in reactant and product concentrations using the concept of stoichiometry of a reaction
· (1,3)Explain the difference between the initial concentrations and equilibrium concentrations of chemical species
· (1,3)Use LeChatelier's Principle to describe the four factors that can affect the position of an equilibrium: concentration, volume or pressure, temperature, and catalyst.
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #4, #6, #9, #10, #11, #12, #13
· Reading Assignment: (14) Chemical Equilibrium
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 6 and perform Laboratory 6: Determining the Equilibrium Constant for Formation of the Fe(SCN)2+ Complex

Week 6
· Unit of Instruction: Chapter 15 – Acids and bases
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Define Bronsted acids and bases in terms of conjugate acid-base pairs
· (1,3)Describe the acid-base properties of water
· (1,2,3)Define the ion-product constant for the autoionization of water to give H+ and OH- ions

· (1,2,3)Define pH as a measure of acidity along with pOH
· (1,3)Classify acids and bases as strong or weak
· (1,2,3,4)Calculate pH of a weak acid or base solution from its concentration and ionization constant
· (1,2,3)Explain the relationship between the acid and base ionization constants of a conjugate pair,
· (1,3,4)Explain the reaction between salts and water in terms of acid and base ionizations of the individual cations and anions making up the salt
· (1,3)Identify Lewis acids and bases
· (1,3,5)State instances of the occurrence and application of acid-base reactions in daily life
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #5, #9, #10, #11, #12, #13
· Reading Assignment: (15) Acids and Bases
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 7 and perform Laboratory 7: Weak Acids and Weak Bases
Week 7
· Unit of Instruction: Chapter 16 – Acid-Base Equilibria and Solubility Equilibria
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Describe the effect of common ions on the extent of acid ionization and hence the pH of the solution
· (1,3)Describe the nature of buffer solutions
· (1,2,3,4)Explain how to make a buffer solution with a desired pH
· (1,2,3,4)Understand the workings of acid/base titrations
· (1,2,3)Calculate the pH during any stage of titration involving strong and/or weak acids and bases
· (1,3)Explain how acid-base indicators are used to determine the end point of a titration
· (1,3,5)State instances of the occurrence and application of buffer solutions in daily life
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #5, #9, #10, #11, #12, #13
· Reading Assignment: (16) Acid-Base Equilibria and Solubility Equilibria
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 8 and perform Laboratory 8: Titration of a Cola Product

Week 8
· Unit of Instruction: Chapter 16 – Acid-Base Equilibria and Solubility Equilibria
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to

· (1,3)Express the solubility of sparingly soluble substances in terms of solubility products
· (1,2,4)Explain how to effectively separate different types of metal ions
· (1,3)Explain the effects of common ions and pH on solubility
· (1,3)Explain how complex ion formation can enhance the solubility of an insoluble compound
· (1,2,3,4)Identify ions in solution by applying the principle of the solubility product to qualitative analysis
· (1,3,5)State instances of the occurrence of natural precipitation processes in daily life
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #5, #9, #10, #11, #12, #13
· Reading Assignment: (16) Acid-Base Equilibria and Solubility Equilibria
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform either:
· Laboratory 9: Qualitative Analysis of Metal Cations – Separation and Identification of Cr3+, Fe3+, and Cu2+ in Aqueous Solution
· Laboratory 10: Qualitative Analysis of a Mixture of Ions – Separation and Identification of Ag+, Cu2+, Zn2+, and Ca2+ in Aqueous Solution
Week 9
· Unit of Instruction: Chapter 17 – Entropy, Free Energy, and Equilibrium
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Discuss the three laws of thermodynamics (especially the second law) and the nature of spontaneous processes
· (1,3)Define entropy, use entropy in predicting the spontaneity of a reaction
· (1,2,3,4)Determine entropy from calorimetric methods and standard entropy values
· (1,2,3)Calculate the entropy change of a system and of the surroundings
· (1,2,3)Determine the absolute value of entropy of a substance
· (1,3)Explain Gibbs free energy
· (1,3)Describe how the change in Gibbs free energy can be used to predict spontaneity and equilibrium
· (1,2,3)Calculate standard free energy changes
· (1,3)Explain factors affecting the sign of free energy change
· (1,3,5)Discuss how thermodynamics is applied to living systems in terms of spontaneous and non-spontaneous reactions.
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #6, #9, #10, #11, #12, #13
· Reading Assignment: (17) Entropy, Free Energy, and Equilibrium
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete either:

· Laboratory 9: Qualitative Analysis of Metal Cations – Separation and Identification of Cr3+, Fe3+, and Cu2+ in Aqueous Solution
· Laboratory 10: Qualitative Analysis of a Mixture of Ions – Separation and Identification of Ag+, Cu2+, Zn2+, and Ca2+ in Aqueous Solution

Week 10
· Unit of Instruction: Chapter 18 - Electrochemistry
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Tell the difference between oxidation and reduction
· (1,3)Identify what is oxidized and reduced
· (1,3)Identify the cathode and anode
· (1,3)Trace the flow of electron transfer in redox reactions
· (1,3)Identify the oxidizing and reducing agents
· (1,3)Show how to balance redox equations
· (1,3)Define the essentials of galvanic cells
· (1,2,3)Determine the standard reduction potentials based on the standard hydrogen electrode reference
· (1,2,3)Calculate the emf of a cell and hence the spontaneity of a cell reaction using the standard reduction potentials
· (1,3,5)Recognize numerous electricity-generating devices in our daily life
· (1,3,5)Understand how the principles of electrochemistry are applied to these devices
· (1,2,3)Explain and utilize the relationship among a cell's emf, the change in the standard free energy, and the equilibrium constant for the cell reaction
· (1,2,3,4)Calculate the emf of a cell under nonstandard state conditions using the Nernst equation
· (1,3,5)Contrast and compare several common types of batteries and the operation of fuel cells
· (1,2,3,5)Describe a spontaneous electrochemical process--corrosion--and learn ways to prevent it
· (1,2,3,4)Describe a nonspontaneous electrolytic process-- electrolysis--and handle the quantitative aspects of electrolytic processes.
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #6, #7, #9, #10, #11, #12, #13
· Reading Assignment: (18) Electrochemistry
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform Laboratory 11: Halogen Activity Series
Week 11
· Unit of Instruction: Chapter 19 – Nuclear Chemistry
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Compare nuclear reactions with ordinary chemical reactions

· (1,3)Balance nuclear equations in terms of elementary particles like electrons, protons, neutrons, and alpha particles
· (1,3)Determine the stability of a nucleus in terms of the neutron to proton ratio
· (1,2,3)Calculate nuclear binding energy using Einstein's equivalence of mass and energy
· (1,3,5)Describe the decay of U-238 as an example of natural radioactivity
· (1,3,5)Know how to date objects using radioactive decay processes
· (1,3,5)Contrast and compare nuclear transmutation with natural radioactivity
· (1,3)Characterize nuclear fission
· (1,3,5)Contrast and compare atomic bombs with nuclear reactors
· (1,3,5)Characterize nuclear fusion
· (1,3,4,5)Discuss the biological effects of radiation.
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #6, #8, #9, #10, #11, #12, #13
· Reading Assignment: (19) Nuclear Chemistry
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform Laboratory 12: Electrochemical Cells

Week 12
· Unit of Instruction: Chapter 20 – Chemistry in the Atmosphere
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Identify the regions and composition of Earth's atmosphere
· (1,3,5)Explain the reason for the ozone depletion in the stratosphere and its detrimental effects and solutions to slow down its progress
· (1,3,5)Characterize the important chemical processes in the troposphere in view of air quality
· (1,3,5)Explain the cause and effect of greenhouse gases and ways to curtail the emission of carbon dioxide and other harmful gases
· (1,3,5)Explain the effects of sulfur dioxide and nitrogen oxides on acid rain and ways to minimize their production, explain mechanisms of smog formation and ways to reduce this pollution
· (1,3,5)Identify examples of indoor air pollutants such as radon, carbon monoxide, and formaldehyde
· (1,3,5)Assess and predict the trend of global warming in terms of the emissions of carbon dioxide and other greenhouse gases
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #8, #9, #10, #11, #12, #13
· Reading Assignment: (20) Chemistry in the Atmosphere
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform Laboratory 13: Verifying the Concentration of Hypochlorite (ClO-) in Bleach

Week 13
· Unit of Instruction: chapter 21 – Metallurgy and the Chemistry of Metals
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)State the occurrence of various metals in ores
· (1,3,5)Describe the sequence of steps from the preparation of the ores to the production of metals, especially for the metallurgy of iron and the making of steel
· (1,3,5)Compare several methods of metal purification
· (1,3,5)Understand how the band theory explains the difference between conductors (metals) and insulators
· (1,3)Describe the special properties of semiconductors
· (1,3)Characterize the periodic trends in metallic properties
· (1,3)Characterize alkali, alkaline earth, and Group 3A metals in terms of their properties, compounds and uses
· (1,3,5)State instances of the use of diverse semiconductors in the electronic industry that have enabled technological advances in the modern world
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #8, #9, #10, #11, #12, #13
· Reading Assignment: (21) Metallurgy and the Chemistry of Metals
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform Laboratory 15: Radioactivity of Potassium

Week 14
· Unit of Instruction: Chapter 22 – Nonmetallic Elements and their Compounds
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Describe the general properties of the nonmetals
· (1,3)Discuss several different types of compounds containing hydrogen
· (1,3,5)Discuss the hydrogenation reaction and the role hydrogen plays in energy production
· (1,3)Characterize the inorganic world of carbon in terms of carbides, cyanides, and carbon monoxide and carbon dioxide
· (1,3,5)Recognize nitrogen as the most abundant element in the atmosphere, its major compounds--ammonia, hydrazine, and several oxides
· (1,3)Recognize nitric acid as a strong oxidizing agent
· (1,3,5)Recognize phosphorus as a major component of teeth and bones and genetic materials like DNA and RNA
· (1,3)Recognize oxygen as the most abundant element in Earth's crust
· (1,3,5)Recognize sulfuric acid as the most important industrial chemical in the world
· (1,3)Recognize the halogens as the most electronegative and most reactive of the nonmetals
· (1,3,5)Characterize their preparations, properties, reactions, and applications of their compounds.
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8

· TAG Learning Outcomes: #8, #9, #10, #11, #12, #13
· Reading Assignment: (22) Nonmetallic Elements and their Compounds
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
Week 15
· Unit of Instruction: Chapter 23 – Transition Metals Chemistry and Coordination Compounds
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to
· (1,3)Characterize the general properties of transition metals, their electron configurations and oxidation states
· (1,3,4)Describe the general characteristics of coordination compounds in terms of the nature of ligands
· (1,3)Name coordination compounds
· (1,3)Interpret the structure of the compounds which can give rise to geometric and/or optical isomers
· (1,3,4,5)Explain the origin of color in solutions containing complex ions in terms of crystal field theory
· (1,3)Explain magnetic properties of octahedral, tetrahedral, and square-planar complexes
· (1,3,4)Characterize the reactivity of coordination compounds
· (1,3)Classify the compounds as labile or inert with respect to ligand exchange reactions
· (1,3,5)Discuss many uses of the compounds in the home, in industry, and in medicine
· OT36 Learning Outcomes: #1, #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #6, #8, #9, #10, #11, #12, #13
· Reading Assignment: (23) Transition Metals Chemistry and Coordination Compounds
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform Laboratory 14: Exploring the Jahn-Teller Distortion in Aqueous Ethylenediamine Copper (II) Complexes
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