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COURSE NUMBER: CHEM 1171	COURSE TITLE: General Chemistry I CREDITS: 5
PRE-REQUISITES: Writing: Eligibility for Composition I
Math: Qualifying math placement score or Completion of MATH 1146 or higher
Science: Qualifying science placement score or Completion of CHEM 0100 or higher

CO-REQUISITES:  None

COURSE DESCRIPTION: This is a course in fundamental chemical principles. Topics include measurement, atomic structure, periodic classification, the mole concept, the behavior of gases, the behavior of liquids, the behavior of solids, thermochemistry, chemical bonding, molecular geometry, and the properties of solutions. This is the first of a two-semester sequence designed for students entering a scientific, medical, or engineering field.

COURSE LEARNING OUTCOMES:
1. Understanding the atomic/molecular basis of matter:
Students will explain and describe the atomic/molecular basis of matter. Specifically, students will have to demonstrate their understanding and mastery of the fundamental structure of atoms and molecules, the basic tenets of quantum mechanics including the concept of atomic orbitals, the principles of chemical bonding including the use of Lewis structures and the application of valence bond and molecular orbital theories, and the classification of elements and the periodic nature of their properties.

2. Problem solving in chemistry:
Students will perform calculations and solve problems associated with a variety of chemical and physical phenomena. Specifically, students will have to demonstrate their ability to apply algebraic methods in solving chemical problems, to use units and significant figures properly in chemical calculations, and to solve basic chemical problems involving the mole concept, stoichiometry, the laws of chemical composition, and solutions.
Revision Date: October 2021


10


3. Communication in chemistry:
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 acid-base chemistry, oxidation-reduction chemistry, and thermochemistry.

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 and make connections between basic chemical principles, other scientific disciplines, the natural world, and societal issues. Specifically, students will have to demonstrate their understanding of a variety of technological advances, societal issues and problems, and phenomena and products encountered in daily life that involve a direct application of chemical principles or methodologies.

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: (OSC008 – General Chemistry I – With Lab)
1. Significant figures
· Apply the rules of significant figures and carry these rules through unit conversion.
· Determine the appropriate number of significant figures when collecting data using standard deviations.
2. Fundamental structures of atoms and molecules
· Identify the protons, neutrons, and electrons present in an atom using the periodic table.
· Learn the fundamental difference between ionic compounds and covalent molecules.
3. Nomenclature
· Apply the rules of naming to both ionic compounds and covalent molecules, including hydrates.
· Demonstrate the ability to both name compounds, as well as write molecular formulas based on the chemical name.
4. Principles of ionic, covalent and metallic bonding, including Lewis structure, hybridization, and valence bond and molecular orbital theories
· Calculate lattice energy and enthalpy using bond energies
· Apply the rules of drawing Lewis Structures
· Identify molecular shape and bond angles of the structures
· Predict the hybridization of orbitals using the valence bond theory
· Explain magnetic properties of molecules using the molecular orbital diagrams
5. Stoichiometry
· Learn the definition of the mole
· Learn how to balance chemical reactions
· Learn the concept of mole ratios
· Apply these concepts to algebraic problems to calculate quantities of product formed and percent yields

· Categorize units based on microscopic or macroscopic scales and utilize Avogadro’s number to change between the two scales
6. Chemical reactions (acids and bases, oxidation-reduction, precipitation, etc.)
· Identify and differentiate acid-base, precipitation, and oxidation reduction reactions
· Understand the process that occurs with each type of chemical reaction
· Predict the products of precipitation and acid-base reactions
· Determine oxidation numbers to assess which chemical components are being oxidized or reduced
· Balance oxidation reduction reactions using the change in oxidation numbers
· Perform titrimetric and gravimetric analysis calculations
7. Solutions and concentrations
· Memorize the definition and formula for molarity
· Apply the definition to calculate the concentration of various solutions
· Incorporate dilution factors into calculations to determine how to prepare various solutions
· Describe the process of solvation including hydration of ions
8. Thermochemistry
· Define vocabulary common to the thermodynamics topic
· Identify the flow of heat from one substance to another
· Use algebraic equations to determine the amount of heat transferred and the enthalpy of various reactions and processes
· Use Hess’s Law to extrapolate enthalpy values from known reactions
9. Electronic configuration and atomic orbitals
· Identify the components of a wave and assess how each component relates to energy
· Correlate the atomic orbitals, shells, and subshells with the quantum numbers that are associated with them
· Quantify the change in energy associated with absorption and emission spectra using algebraic methods
· Illustrate the organization of the atomic orbitals in writing electron configurations for various elements
10. Elemental classification and periodicity
· Associate chemical reactivity based on the periodic groupings, and to correlate those periodicities with a similarity in electron configuration.
11. Behavior of gases
· Identify the primary properties of gases
· Calculate molar, pressure, volume, and temperature variables using the gas laws
12. Societal applications of chemistry. This material is interspersed throughout the course. Examples of such applications include:
· Analysis of a figure from a journal article and the significance of the numbers reported based on the statistical information provided.

· Calculations of the nutritional information in calories on food packages
· Redox cofactors such as NADH and FADH2 and their use in metabolism
· Colors emitted from various signs made of gas tubes
· Effect of acid rain on metal statues
· Use of hydrate color changes as a humidity indicator
· A discussion on the choice of materials used in cookware as it relates to specific heats
Laboratory Course TAG Outcomes:
13. Laboratory: Analytical and preparative skills
14. Laboratory: The ability to effectively collect, analyze and report data
15. Laboratory: Safe laboratory practice


COURSE MATERIALS:
· Text: Chang and Overby, Chemistry, 14th Ed
· Laboratory manual: Duda Rippe, Karen M. and Brian Peebles. Chemistry 1171 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: (1) Introduction to Chemistry and Measurement
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (5) Explain the importance of chemistry in their lives
· (4) Discuss how chemists investigate the natural world
· (1,3) Describe a classification of matter scheme used by chemists
· (1,3) State properties of the different states of matter
· (2) Describe how chemists make and report measurements with an emphasis on units of measurement
· (2,3) Calculate the densities of materials
· (2,3) Describe the three commonly used temperature scales
· (2) Explain techniques for handling numbers associated with measurements including scientific notation, significant figures, and dimensional analysis.
· (4) Learn the rules and procedures necessary for the safe operation of their chemistry laboratory
· (2,4) Collect mass and volume data in the laboratory and verify the accuracy and precision of volume determined by different laboratory glassware
· OT36 Learning Outcomes: #1, #2, #4, #5, #8
· TAG Learning Outcomes: #1, #12, #15, #16
· Reading assignment: (1) Chemistry: The Study of Change
· Assessment Methods
· Quiz, Learning Activity, and/or Homework Assignment
· Safety training and laboratory operations orientation.
· Laboratory Safety Quiz and Safety Agreement due at completion of the laboratory session.
· Complete pre-lab 1 and perform Laboratory 1: Accuracy and Precision in Measurements

Week 2
· Unit of Instruction: (2) Fundamental Structure of Atoms and Molecules
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1) Discuss the hypotheses of atomic theory
· (1,4) Describe the structure of atoms and the experiments that led to our understanding of this structure
· (1,3) Characterize isotopes and ions
· (1,3) Explain the significance of the periodic table
· (1,3) Discuss compound formation and the types of formulas used to represent compounds
· (3) Apply the rules of chemical nomenclature
· (5) State the everyday use and occurrence of familiar compounds.

· (1,2) Interpret mass spectrometry data and explain how atomic masses are measured and expressed as weighted average masses on the periodic table
· OT36 Learning Outcomes: #1, #2, #3, #4, #6, #8
· TAG Learning Outcomes: #2, #3, #12, #15
· Reading assignment: (2) Atoms, Molecules, and Ions
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 2 and perform Laboratory 2: Mass Spectroscopy and Atomic Mass

Week 3
· Unit of Instruction: (3) Mole Concept, Stoichiometry, and Laws of Composition
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,2) Describe the mole concept and the significance of Avogadro's number
· (1,2) Determine atomic, molecular, and molar mass
· (2) Solve a variety of mole-Avogadro number problems
· (1,2) Determine the percent composition and empirical formula of a compound
· (1,3) Write and balance chemical equations
· (1,2) Perform stoichiometric calculations including limiting reactant and yield problems
· (1,2,4) Obtain qualitative and quantitative data while decomposing hydrates to determine their products of thermal decomposition
· OT36 Learning Outcomes: #3, #4, #6, #8
· TAG Learning Outcomes: #5, #13, #14, #15, #16
· Reading assignment: (3) Mass Relationships in Chemical Reactions
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 3 and perform Laboratory 3: Waters of Hydration

Week 4
· Unit of Instruction: (3) Mole Concept, Stoichiometry, and Laws of Composition
· (1-5) Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,2) Describe the mole concept and the significance of Avogadro's number
· (1,2) Determine atomic, molecular, and molar mass
· (2) Solve a variety of mole-Avogadro number problems
· (1,2) Determine the percent composition and empirical formula of a compound
· (1,3) Write and balance chemical equations
· (1,2) Perform stoichiometric calculations including limiting reactant and yield problems

· (1,2,3,4) Dissolve a copper oxide, measure its copper and oxygen content, and use the data to determine its empirical formula
· OT36 Learning Outcomes: #3, #4, #6, #8
· TAG Learning Outcomes: #5, #13, #14, #15, #16
· Reading assignment: (3) Mass Relationships in Chemical Reactions
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 14 and perform Laboratory 14: Determination of the Empirical Formula of a Copper Oxide

Week 5

· Unit of Instruction: (4) Acids and Bases, Oxidation-Reduction Chemistry, and Solutions
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,5) Explain the electrolytic properties of solutions
· (1,3) Describe and write equations for precipitation reactions
· (3) Define and state general properties of acids and bases
· (1,3) Characterize the processes of oxidation and reduction
· (3) Recognize and predict products of acid-base and oxidation-reduction reactions
· (2,3) Define the concentration unit molarity
· (1,2,3) Solve chemical problems relating to the analytical techniques of gravimetric analysis and titration
· (5) State instances of the occurrence and application of acid-base and oxidation-reduction chemistry in daily life.
· (3,4) Observe metathesis and acid/base reactions and validate the qualitative solubility rules for ionic compounds
· OT36 Learning Outcomes: #3, #4, #6, #7, #8
· TAG Learning Outcomes: #6, #7, #13, #12, #14, #15, #16
· Reading assignment: (4) Reactions in Aqueous Solution
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 4 and perform Laboratory 4: Chemical Reactions

Week 6
· Unit of Instruction: (4) Acids and Bases, Oxidation-Reduction Chemistry, and Solutions
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,5)Explain the electrolytic properties of solutions
· (1,3)Describe and write equations for precipitation reactions
· (3)Define and state general properties of acids and bases

· (1,3)Characterize the processes of oxidation and reduction
· (3)Recognize and predict products of acid-base and oxidation-reduction reactions
· (2,3)Define the concentration unit molarity
· (1,2,3,5)Solve chemical problems relating to the analytical techniques of gravimetric analysis and titration
· (5)State instances of the occurrence and application of acid-base and oxidation-reduction chemistry in daily life.
· (2,3,4,5)React a commercial fertilizer to produce a known phosphate precipitate and use it to determine the phosphorus content of the fertilizer gravimetrically
· (2,3,4,5)Determine the concentration of vinegar in a commercial sample by titration
· OT36 Learning Outcomes: #3, #4, #6, #7, #8
· TAG Learning Outcomes: #6, #7, #12, #13, #14, #15, #16
· Reading assignment: (4) Reactions in Aqueous Solution
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 11 and perform Laboratory 11: Gravimetric Analysis of Phosphorus in Plant Fertilizer

Week 7
· Unit of Instruction: (5) Gases, Kinetic Molecular Theory, and Intermolecular Forces
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,3)Describe the general physical properties of gases
· (3)State various pressure-volume-temperature-amount relationships that characterize the gaseous state
· (2)Perform a variety of gas law calculations
· (1,2)Solve gas stoichiometry problems
· (1,3)Discuss the assumptions of the kinetic molecular theory of gases and use it to account for the general properties of gases
· (1,3)Distinguish between gaseous diffusion and effusion
· (1,3)Explain how gases deviate from ideal behavior with particular attention paid to the effect of intermolecular forces
· (5)Give examples of the uses of gases and their properties in everyday life
· OT36 Learning Outcomes: #3, #4, #6, #8
· TAG Learning Outcomes: #11, #12, #13, #14, #15, #16
· Reading assignment: (5) Gases
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 9 and perform Laboratory 9: Concentration of Acetic Acid in Vinegar

Week 8


· Unit of Instruction: (5) Gases, Kinetic Molecular Theory, and Intermolecular Forces,
(6) Thermochemistry
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (3)Characterize different types of energy
· (3)Describe energy changes in chemical and physical processes
· (2,3)State the first law of thermodynamics and use it to analyze simple chemical and physical processes
· (2,3)Interpret and manipulate thermochemical equations
· (2)Perform calorimetry calculations
· (2)Use standard enthalpy changes in thermochemical problems based on Hess's law
· (2,3)Apply thermochemical concepts to the solution process
· (1,2,4)Use eudiometry to calculate the percent yield of hydrogen gas produced in a hydrogen displacement reaction
· OT36 Learning Outcomes: #3, #4, #6, #8
· TAG Learning Outcomes: #8, #11, #13, #14, #15, #16
· Reading assignment: (6) Thermochemistry
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 6 and perform Laboratory 6: Stoichiometric Production of a Gas Product


Week 9
· Unit of Instruction: (6) Thermochemistry
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (3)Characterize different types of energy
· (3)Describe energy changes in chemical and physical processes
· (2,3)State the first law of thermodynamics and use it to analyze simple chemical and physical processes
· (2,3)Interpret and manipulate thermochemical equations
· (2)Perform calorimetry calculations
· (2)Use standard enthalpy changes in thermochemical problems based on Hess's law
· (2,3)Apply thermochemical concepts to the solution process
· (2,3,4)Use coffee cup calorimetry to determine the enthalpy of an acid-base neutralization and then verify its value using Hess’s Law
· OT36 Learning Outcomes: #3, #4, #6, #8
· TAG Learning Outcomes: #8, #15, #16
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment

· Reading assignment: (6) Thermochemistry
· Complete pre-lab 7 and perform Laboratory 7: Thermochemistry – Acid/Base Neutralization


Week 10
· Unit of Instruction: (7) Quantum Mechanics and the Electronic Structure of Atoms
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (2,3)State characteristic properties of electromagnetic radiation
· (2,3)Describe Planck's concept of a quantum of energy
· (3)Explain the photoelectric effect
· (1,2,3)Discuss Bohr's theory of the hydrogen atom and perform related calculations
· (1,3)Describe the dual nature of the electron
· (1,3)State and discuss the basic ideas and concepts involved in the modern quantum mechanical description of atoms
· (1,3)Describe the concept of atomic orbitals
· (1,3)Assign quantum numbers to the electrons in an atom and state the information provided by these numbers
· (1,3)Determine the electron configuration of a given atom and explain its chemical significance
· (1,3)Apply the Pauli exclusion principle and Hund's rule in writing electron configurations
· (1,3)Establish a correlation between the electron configuration of an atom and the location of that atom in the periodic table
· (1,5)Discuss technological advances such as lasers and electron microscopy which resulted from our knowledge of quantum mechanics
· (2,3,4,5)Use graphical analysis to determine the density of copper, zinc, and a sample of pennies and then determine the age of the pennies by comparing their density to that of copper and zinc
· OT36 Learning Outcomes: #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #9, #12, #13, #15, #16
· Reading assignment: (7) Quantum Theory and the Electronic Structure of Atoms
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 5 and perform Laboratory 5: Graphical Determination of Density

Week 11
· Unit of Instruction: (7) Quantum Mechanics and the Electronic Structure of Atoms
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:

· (2,3)State characteristic properties of electromagnetic radiation
· (2,3)Describe Planck's concept of a quantum of energy
· (3)Explain the photoelectric effect
· (1,2,3)Discuss Bohr's theory of the hydrogen atom and perform related calculations
· (1,3)Describe the dual nature of the electron
· (1,3)State and discuss the basic ideas and concepts involved in the modern quantum mechanical description of atoms
· (1,3)Describe the concept of atomic orbitals
· (1,3)Assign quantum numbers to the electrons in an atom and state the information provided by these numbers
· (1,3)Determine the electron configuration of a given atom and explain its chemical significance
· (1,3)Apply the Pauli exclusion principle and Hund's rule in writing electron configurations
· (1,3)Establish a correlation between the electron configuration of an atom and the location of that atom in the periodic table
· (1,5)Discuss technological advances such as lasers and electron microscopy which resulted from our knowledge of quantum mechanics
· (2,3,4)Use dilution techniques and spectrophotometry to determine the concentration of samples of cobalt chloride
· OT36 Learning Outcomes: #2, #3, #4, #5, #6, #7, #8
· TAG Learning Outcomes: #9, #12, #13, #14, #15, #16
· Reading assignment: (7) Quantum Theory and the Electronic Structure of Atoms
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab 10 and perform Laboratory 10: Spectrophotometric Analysis of Cobalt Chloride

Week 12

· Unit of Instruction: (8) Classification of Elements and Periodicity
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,3)Explain the concept behind the periodic table and trace its historical development
· (1,3)Describe the periodic classification of elements
· (1,3)Discuss the correlation between the electron configurations of elements and the periodic table
· (1,3)Define and explain properties such as atomic radius, ionic radius, ionization energy, and electron affinity
· (1,3)State and rationalize the group and period trends in these properties
· (1,3)Describe the basic chemical properties and reactions of the various groups of representative elements

· (1,5)Cite examples of the practical uses and applications of various elements in daily life.
· (1,3,4)Explain the differences in electrolyte properties of solutions of different acids, bases, and ionic compounds and observe and explain electrolyte conductivity in the laboratory.
· OT36 Learning Outcomes: #3, #4, #6, #8
· TAG Learning Outcomes: #9, #10, #12, #14, #15, #16
· Reading assignment: (8) Periodic Relationships Among the Elements
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete prelab 8 and perform lab 8: Conductivity of Electrolyte Solutions
Week 13

· Unit of Instruction: (9) Basic Concepts of Chemical Bonding
· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,3)Describe the nature of ionic bonding and covalent bonding
· (1,3)Discuss the application of the octet rule and the use of Lewis dot structures in the analysis of chemical bonding
· (1,2,3)Perform lattice energy calculations for ionic compounds using the Born-
Haber cycle
· (1,3)Compare the properties of covalent and ionic compounds
· (1,3)Define electronegativity and use it to distinguish between polar and nonpolar covalent bonds
· (1,2,3)Write Lewis structures including formal charges for molecules and polyatomic ions
· (1,3)Explain the concept of resonance
· (1)Describe various exceptions to the octet rule
· (1,3)Give examples of molecules that illustrate these exceptions
· (1,2,3)Define bond enthalpy and perform thermochemical calculations involving bond enthalpies.
· (1,2,3,4,5)Prepare salicylic acid by ester hydrolysis of methyl salicylate, purify it using fractional crystallization, and explain the mechanism of the reaction
· OT36 Learning Outcomes: #3, #6, #8
· TAG Learning Outcomes: #2, #4, #13, #14, #15, #16
· Reading assignment: (9) Chemical Bonding I: Basic Concepts
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform Laboratory 13: Synthesis of Salicylic Acid and Purification by Fractional Crystallization

Week 14

· Unit of Instruction: (9) Basic Concepts of Chemical Bonding

· (1-5)Course Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,3)Describe the nature of ionic bonding and covalent bonding
· (1,3)Discuss the application of the octet rule and the use of Lewis dot structures in the analysis of chemical bonding
· (1,2,3)Perform lattice energy calculations for ionic compounds using the Born-
Haber cycle
· (1,3)Compare the properties of covalent and ionic compounds
· (1,3)Define electronegativity and use it to distinguish between polar and nonpolar covalent bonds
· (1,2,3)Write Lewis structures including formal charges for molecules and polyatomic ions
· (1,3)Explain the concept of resonance
· (1)Describe various exceptions to the octet rule
· (1,3)Give examples of molecules that illustrate these exceptions
· (1,2,3)Define bond enthalpy and perform thermochemical calculations involving bond enthalpies.
· OT36 Learning Outcomes: #3, #6, #8
· TAG Learning Outcomes: #2, #4, #13, #14, #15, #16
· Reading assignment: (9) Chemical Bonding I: Basic Concepts
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete pre-lab and perform Laboratory 12: Chemical Bonding

Week 15

· Unit of Instruction: (10) Valence Bond Theory and Molecular Orbital Theory
· (1-5)Student Learning Outcomes: Upon successful completion of this Unit, students will be able to:
· (1,3)Predict molecular geometries using the valence-shell electron-pair repulsion model
· (1,3)Define dipole moment and explain molecular dipole moments in terms of bond polarities and molecular geometries
· (1,3)Describe the basic principles of valence bond theory including the concept of hybridization of atomic orbitals
· (1,2,3)Apply valence bond theory to analyze the bonding in various molecules and to account for molecular geometries
· (1,3)Describe the basic principles of molecular orbital theory
· (1,2,3)Apply molecular orbital theory to determine molecular electron configurations and bond orders for various diatomic molecules and ions
· (1,3)Explain the concept of delocalized molecular orbitals and use delocalized orbitals to analyze the bonding in certain molecules and polyatomic ions.
· OT36 Learning Outcomes: #2, #3, #6, #8
· TAG Learning Outcomes: #4, #9, #15

· Reading assignment: (10) Chemical Bonding II: Molecular Geometry and Hybridization of Atomic Orbitals
· Assessment Methods:
· Quiz, Learning Activity, and/or Homework Assignment
· Complete lab 12: Chemical Bonding
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