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Course Description:  
Heat, molecular and ionic interactions in solids, liquids, gases and solutions; chemical reactions including acid-base, electron transfer and equilibrium. This course will provide an introduction to chemistry for students in nursing, allied health and a variety of other fields.  This will provide a foundation for further study for students wishing to take additional chemistry.
Course Objectives:  
Introduce students to heat, molecular and ionic interactions in solids, liquids, bases and solutions; chemical reactions including acid-base, electron transfer and equilibrium. 
· Present the scientific method and the procedures used in generating hypotheses and solving scientific questions in the context of chemistry

· Identify ways of measuring data and demonstrate correct methods for reporting measured numbers.

· Present and analyze methods of problem solving.

· Examine the relationship between energy and both physical states and chemical reactions.

· Present the behavior of aqueous solutions and discuss methods of representing concentration.

· Engage the students in a study of the concepts of acids and bases, the pH scale, and buffers.

· Correlate the kinetic molecular theory with the observable behaviors of gases and discuss “real” vs. “ideal” gases.

· Discuss the process of electron transfer and its application in both biological and technological systems.

Student Learning Outcomes:  
Upon successful completion of this course, a student should be able to:
· Apply scientific and technical inquiry, individually and collaboratively, to critically evaluate existing or alternative explanations and solve problems.  (SC2)
· Be able to use electronic resources and common laboratory equipment in the pursuit of scientific inquiry.  (SC1), (SC2)

· Describe the scientific method and the procedures used in generating hypotheses and solving scientific questions in the context of chemistry (SC1), (SC2), (SC3)
· Analyze problems and apply appropriate problem-solving methods, including the correct use of experimental data, units and significant figures. (SC1), (SC2)
· Clearly communicate and comprehend basic scientific principles and concepts important to an understanding of major topics in introductory chemistry. (SC1)
· Demonstrate understanding of fundamental concepts of chemistry by definition, explanation, and use of these ideas in examinations and laboratory exercises. (SC1), (SC2)
· Critically examine the fundamentals of chemistry in their role as applied to human society and the environment. (SC3)

Length of Course: 
33 lecture, 11 seminar, 33 lab hours
Grading Method: 
Letter grade (A-F) or Pass/.No Pass
Prerequisites:   
Pass CH-104 (CH-112 not acceptable).
Major Topic Outline: 
· Gases

· Describe gases using the kinetic molecular theory.

· Describe real gases and ideal gases.  Explain how real gases differ from ideal gases.

· Explain what causes pressure and describe how it is measured.

· Describe how the pressure of a gas sample depends on the volume, temperature, and number of moles of gas in the sample.

· Describe how the volume of a gas sample depends on the number of moles in the sample, its pressure, and its temperature.

· State and recognize Avogadro's Law, Boyle's Law, and Charles' Law.

· Describe when and why it is necessary to use the Kelvin temperature scale and be able to convert between Kelvin and Celsius.

· State what is meant by STP and know the volume of one mole of gas at STP.

· State and recognize the ideal gas law and know the value and units for the ideal gas constant.

· Use measurements of the mass, volume, density, pressure, and temperature of a gas sample to calculate its molecular weight.

· Define partial pressure and describe how it is related to the total pressure of a gas mixture.

· State and recognize Dalton's Law of Partial Pressures. 

· Given experimental data, perform calculations using the ideal gas law, the combined gas law, and Dalton’s Law, as appropriate.
· Heat (Chemical and Physical Changes)

· Describe the bonding and molecular motion in the solid, liquid, and gas phases.

· (Review) Describe the types of interatomic bonds (covalent, ionic, metallic) and intermolecular bonds (hydrogen, dipole-dipole, van der Waals) and compare their strengths to one another.

· (Review) From formulas of chemicals, determine what types of interatomic and intermolecular bonds the chemicals have.

· Describe energy, heat, and temperature.

· Describe the relationship between heat and temperature.

· Define and properly use the terms endothermic and exothermic.

· Bonding and Phases

· Relate chemical bonds to the energy changes involved in making and breaking them.

· Draw and interpret heating and cooling curves.

· Define heat capacity (or specific heat) and memorize the value of the heat capacity (or specific heat) for water.

· For a material changing temperature, do calculations relating the heat lost or gained, change in temperature, mass of the material, and heat capacity (or specific heat) of the material.

· Define and use proper symbols, units, and signs for heat of fusion, heat of vaporization, heat of condensation, and heat of crystallization.

· For a material changing phase, do calculations relating the heat lost or gained, mass of the material, and H for the phase change.

· For materials changing temperature and phase, do calculations relating the heat lost or gained, change in temperature, heat capacity (specific heat), mass of the material, and H for the phase change.

· Interpret heating and cooling curves in terms of bonding.

· Relate chemical bonds (interatomic and intermolecular) to the processes involved in making and breaking them.

· Use kinetic molecular theory and bonding to describe phases, phase changes, melting and boiling points, and heating and cooling curves.

· Identify and describe viscosity, surface tension, volatility, pressure, and vapor pressure.

· Relate thermal properties of different chemicals to differences in interatomic and intermolecular bonds.

· Solutions, Precipitation and Other Aqueous Reactions
· Define and describe solutions (unsaturated, saturated, and supersaturated), pure liquids, colloidal dispersions and suspensions.

· Use molecular polarity to predict whether or not two substances will mix with one another to form a solution.

· Use solubility rules to determine whether an ionic compound is soluble in water and predict the product in a precipitation reaction.

· Explain why saturated solutions containing undissolved solute are examples of dynamic equilibrium.

· Describe and classify solutions as nonelectrolytes, weak electrolytes, and strong electrolytes.

· Write equations for solvation reactions and for precipitation reactions, showing the ions present in solution.

· Describe the physical and bonding changes that take place when ionic, polar, and nonpolar solutes dissolve in water or precipitate from solution.

· Calculate the heat of solution for a reaction from experimental data.

· Discuss and analyze colligative properties of solutions.
· Describe osmosis at both the observable and molecular levels.

· Express concentrations of solutions in weight percent, volume percent, weight/volume percent, and molarity.

· Use molarity and percent concentration data to perform routine calculations, including dilution and species concentration.
· Use colorimetry to determine the concentration of colored solutions.

· Analyze the advantages of expressing concentration in various ways and describe the situations in which each is most useful.

· Write solubility product expressions (Ksp) for ionic compounds and perform standard Ksp calculations given appropriate data.
· Acids and Bases - General Properties

· Describe and use procedures for safely handling acids and bases.

· Observe, describe, and recognize the properties of acids and bases.  Use these properties to experimentally identify acids and bases.

· Name common binary and ternary acids and bases.

· Define and describe acids and bases using the Arrhenius, Brønsted-Lowry, and Lewis concepts.

· Classify electrolytes as acids, bases or salts based on their formulas and the ions formed when they dissociate in water.

· Know the formula for hydronium ion and explain how it is formed.

· Describe and recognize conjugate pair relationships

· Describe amphoterism.

· Describe the auto-ionization reaction of water.

· Describe how acids and bases are formed from oxides and water.

· Describe the relationship of the H3O+/OH- balance in a solution to the acidity or basicity of that solution.

· Define pH.

· Calculate pH from the hydronium ion concentration and vice versa.

· Use the value and equation for Kw to calculate either the concentration of hydronium ion or the concentration of hydroxide ion when the other is known.

· Define an equivalent and calculate the number of equivalents of an acid or base.

· Define and calculate equivalent weights of acids and bases.

· Define normality and calculate the normality of a solution.

· Titrations and Neutralization Reactions

· Write balanced equations ("molecular" and ionic) for acid-base neutralization reactions.

· Describe titration and explain what it is used for.

· Use the proper techniques for performing a simple titration.

· Calculate the concentration of a solution using titration data.

· Experimentally determine the equivalent weight or molecular weight of a solid acid using titration data.

· Acid-base Strength and Equilibrium

· Describe equilibrium in terms of reversible reactions.

· Describe acid strength and base strength in terms of reversible reactions and equilibrium.

· Recognize and distinguish between strong and weak acids and bases given their formulas.

· Write equilibrium constant expressions for acids and bases. 

· Relate the strengths of acids and bases to values for Ka and Kb.

· Perform calculations relating Ka, Kb, acid concentration, hydronium concentration, and pH.

· Define hydrolysis and recognize substances that will undergo hydrolysis.

· Identify neutral, acidic, and basic salts from their formulas.

· Predict whether and explain why hydrolysis will result in an acidic or basic solution.

· Reaction Rates and Equilibrium

· State and recognize Le Chatelier's Principle.

· Apply Le Chatelier's Principle to predict and explain the effects that changes in concentration and pH have on acid-base systems at equilibrium.

· Describe how buffers work.

· Describe the chemical reaction process using the collision theory.

· Describe the bonding and energy changes that take place during chemical reactions.

· Draw, label, and interpret reaction diagrams.

· Do calculations involving amounts of chemicals and heats of reaction (H).

· List the factors which affect reaction rates and describe how they affect the rate.

· Describe how and why the reaction rate is affected by:

· Use the collision theory to explain how chemical equilibrium is attained, altered, and affected by changes made to the system.

· Write equilibrium constant expressions for a variety of chemical reactions and perform calculations using those equations.

· Oxidation-Reduction Reactions

· Describe what happens when an electric current is passed through water, an aqueous solution, or a molten salt.

· Name the electrodes used in electrolysis.  Name and describe the reactions that take place at each electrode.  Write equations for those reactions.

· Describe the process of electroplating.  Write equations for the reactions that occur in electroplating.

· Describe the relationship between current, time and amount of chemicals reacting in electrolytic cells.  

· Define or describe oxidation-reduction reactions, recognize examples, and explain why oxidation and reduction must occur at the same time.

· Determine which of two chemicals will be more easily oxidized (or reduced), either from trends on the periodic table or from information on an experiment involving the two elements or from a standard oxidation potential (SOP) list.

· Describe voltaic cells.

· List and describe a few important biological processes that consist of oxidation-reduction reactions.

· List and describe methods that can be used to protect chemicals (and things made of them) from oxidation.

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:    CH-105
COURSE OUTLINE MAPPING CHART
Introductory Chemistry
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	P

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	P

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	S

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	S

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	S

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses     Revised 2010-2011 to reflect Statewide AAOT outcomes





