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Course Description:  
First term of transfer sequence for students in nursing, allied health fields and liberal arts. Observation, measurement, composition, stoichiometry, atomic structure, periodic table, bonding and nomenclature.
Course Objectives:  
During this course, students will be introduced to the following concepts using a combination of lectures and laboratory experiences:

· 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.

· Explore the model of the atom. 

· Discuss how chemical information is shown on the periodic table.

· Demonstrate writing chemical equations based on chemical reactions, balance chemical equations, and analyze the information given by a balanced chemical equation.

· Explain ways that atoms bond together and how to write chemical formulas and name chemical compounds.

· Describe shapes of molecules and how attractions between them affect physical properties.

Student Learning Outcomes:
Upon successful completion of this course, students should have an introduction to chemistry and understand observation, measurement, composition, stoichiometry, atomic structure, periodic table, bonding and nomenclature.  Students will be proficient in the following areas:
· 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)

· Illustrate the current and historical models of atomic structure and relate atomic structure to the principles of bonding between atoms. (SC1), (SC2)

· Describe the relationship between chemical structure at the atomic- and molecular-level and observable physical properties. (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 biology, medicine, and environmental issues. (SC3)

Length of Course: 
33 lecture hours, 11 seminar hours and 33 lab hours
Grading Method: 
Letter grade (A-F) or Pass/No Pass
Prerequisites:   
Pass MTH-065
Major Topic Outline: 
1. Observation and Description

· Make and record careful observations of materials and objects.

· Describe materials using phase, color, clarity, and homogeneity.  Describe objects or 
· samples using mass, volume, shape, and temperature.

· Distinguish between intrinsic and extrinsic properties.

· Distinguish between observation and inference.

· Use observations to distinguish between chemical and physical changes
· Handle chemicals properly--safely and without contamination.

· Write clear, concise descriptions of chemical reactions. 

2. Measurements and Calculations 

· Distinguish between accuracy and precision.

· Identify significant digits in numbers.

· Keep track of significant digits and units in calculations.  

· Make reliable measurements showing appropriate precision and units.

· Describe the relationship between mass and volume for a given material.

· Explain why mass and volume are considered extrinsic properties and density is considered an intrinsic property.

· Calculate the density of a material given the necessary data about mass and volume. Calculate either the mass or volume of a sample given the other and the density of the material.
· Convert between units given a relationship between the units that can serve as a conversion factor.

3. Composition and Weight Relationships

· State or recognize statements of the Law of Conservation of Mass and apply the law where appropriate.

· Given the weight relationships in a chemical reaction, calculate the amount of a chemical that will react with (or produce or be produced by) a specified amount of another chemical.

· Identify the limiting reagent (and the excess reagent) in a chemical reaction given specified amounts of two reactants.

· Calculate the amount of a chemical that will react with (or be produced by) a limiting reagent given the necessary information about the weight relationships.

· Calculate the composition (in weight percent) of a compound or solution given the weights of the components.

· Explain what is meant by the Law of Constant Composition, as well as stating it, recognizing it, or identifying examples of it.  Use it to distinguish between compounds and other classes of materials.

· Write a clear, concise, neat lab report using the specified format.

· Define and distinguish between fact, observation, inference, hypothesis, scientific law, theory, and model.

· List four criteria for judging theories.

· Explain how scientific knowledge is obtained using the Scientific Method.

4. Elements and Atoms and Compounds

· Relate (equate, memorize) the names and symbols for selected elements.
· Use the names of compounds to determine what elements are present in them.

· State and recognize the basic points of Dalton's Atomic Theory.  Describe Dalton's model of atoms.

· Define "relative atomic weight."  Give a brief history of atomic weight standards, and cite the reasons for the changes that have been made.

· Define "mole" and describe the relationship between the mole and the atomic weight (and also the formula or molecular weight).

· Convert from grams to moles and from moles to grams.

· Define "compound" and "molecule" and distinguish between them.  Criticize the statement "Elements are made of atoms and compounds are made of molecules."

· State Avogadro's Law and explain how it relates to molecules and compounds and elements.  Describe the differences between Avogadro's "molecule" and Dalton's "compound atom."

· Express the composition of chemicals using formulas.  Given the number of each kind of atom in a compound, write its formula‑‑and vice versa.

· Define and distinguish between empirical and molecular (and structural) formulas.

· Define and calculate formula weights (including molecular weights) given the formula of a chemical and the appropriate atomic weights. 

· Determine the composition (weight percent) of a compound from its formula and a list of atomic weights.

· Determine the empirical formula of a compound from its composition or similar data.

· Experimentally determine the molecular weight of gases.

· Determine the molecular formula of a compound given its empirical formula and its molecular weight.

5. Chemical Equations

· Define "reagent", "reactant" and "product" and identify them in chemical equations. 

· Distinguish between reactions and equations. 

· Write and interpret word equations. 

· Write and interpret skeleton (unbalanced) equations. 

· Describe what is meant by a balanced equation. 

· Balance simple chemical equations. 

· Use a balanced equation to calculate the amount of one chemical that corresponds to a specified amount of another chemical
· Given the amounts of two reactants, use a balanced equation to identify the limiting reagent, calculate the amount of product(s) formed along with the amount of excess reagent used and left over.

· Categorize chemical reactions on the basis of chemical equations.

6. Atomic and Electronic Structure

· Define "atomic mass units" (amu) and relate them to isotopic weights, atomic weights, and formula weights.

· Conceptually define Avogadro's Number.  Distinguish between its definition and its measurement.

· Use Avogadro's Number to calculate the number of atoms or molecules from mass or moles (and vice versa).

· In general, relate how various studies and discoveries having to do with light, electricity and radioactivity challenged Dalton's model of atoms and converged to give us our current model of atomic structure. 

· Describe the internal composition and structure of various atoms, ions and isotopes including the variations that relate atoms to ions and isotopes.  

· Describe the size, mass and charge of protons, neutrons and electrons.

· Describe the arrangement of protons, neutrons and electrons in atoms and ions.

· Write and interpret formulas for ions.

· Write and interpret isotopic symbols.

· Describe how atomic spectra gave evidence of energy levels in atoms.  

· Describe the Bohr model of atoms and how it explains atomic spectra. 

· Describe the arrangement of electrons in atoms using the Bohr model.

· Describe the arrangement of electrons in atoms using the "orbital model", which is also called the "wave mechanical model."

· State the number of valence electrons for any representative element.

· Draw Lewis (electron dot) diagrams for any representative element.

7. Periodic Table and Atomic Properties

· Describe how the periodic table is arranged with respect to atomic numbers and similarities of chemical properties.

· Identify the various groups (families), periods and other sections of the periodic table.  

· Locate an element on the periodic table and determine which group and which period it is in.  

· Classify an element as either a metal or a nonmetal (or an inert gas) from its position on the periodic table.

· Describe how the periodic table is arranged with respect to the electron configurations of the elements.

· Use the periodic table or the electron configuration to determine the number of valence electrons for elements from their position on the periodic table.

· Describe what each of the following is and how each varies within the periods and groups of the periodic table: nuclear charge, number of main electron energy levels, shielding electrons, valence electrons, effective nuclear charge (kernel charge)

· Describe what atomic size is, how it varies within the groups and periods, and explain why it varies the way it does.

· Describe what ionization energy is, how it varies within the groups and periods, and explain why it varies the way it does.

· Describe how the tendency of atoms to gain electrons varies within the groups and periods, and explain why it varies the way it does.

· Describe what electron affinity is.

· Describe how the sizes of cations and anions compare to one another and to their parent atoms.

· For both metals and nonmetals, describe what chemical reactivity is, how it varies within the groups and periods, and explain why it varies the way it does.
8. Ionic, Covalent and Metallic Bonding

· Given any collection of atoms determine what type of bonding will hold them together, whether they bond as molecules or networks, and whether they will bond together as an element, an alloy or a compound.

· Explain what happens to the electrons of individual, isolated atoms when they come in contact with and fall under the influence of other atoms.

· Describe the nature of ionic bonding and explain why it results in the formation of networks and compounds, but not elements and not molecules.

· Use the periodic table, our current atomic model, and the octet rule to determine the charges (oxidation states) of ions formed by the representative metals and nonmetals.

· Use the charges of cations and anions to determine the formulas of ionic compounds.

· Describe the basic model of covalent bonding.  Describe and identify the variations that occur with respect to numbers of electrons (multiple bonds), origin of electrons (coordinate covalent bonds), and polarization of bonds.

· Explain how covalent bonding can result in both network and molecular materials, in both elements and compounds, and in polyatomic ions.

· Use our current atomic model, the periodic table, the octet rule, and Lewis diagrams to depict, predict and explain the covalent bonding patterns in many of the covalent molecules, networks, elements and compounds that exist.

· Describe the nature of free radicals and relate their degree of reactivity to the arrangement of their electrons.

· Define and describe electronegativity.  Relate its magnitude to the position of an element on the periodic table.  Describe its application to determining bond type.

· Describe the nature of metallic bonding.  Relate it to the observed properties of metals, our current model of atoms and to the position of elements on the periodic table.

· Explain how metallic bonding results in networks and why it is associated with elements and alloys but not compounds.

· Describe how ionic, covalent and metallic bonding are different from one another and in what ways they are similar to or blend into one another.
9. Molecular Shapes, Polarity, Intermolecular Bonding

· Describe the relationship between the bond type for a particular chemical and its physical properties such as state of matter at room temperature, melting point, boiling point, and compatibility with other chemicals (e.g. miscibility water).

· Describe the nature of dipole-dipole bonding and explain why it is associated with polar molecules.

· Describe the nature of hydrogen bonding and explain what conditions must exist within a molecule for it to occur.

· Describe the nature of van der Waals bonding and explain why it is associated with nonpolar molecules.

· Compare the strengths of intermolecular bond types to one another and to interatomic bonds.  Compare specific chemicals to one another based on bond strength.

· For simple molecular elements and compounds, determine the shape of the molecules.

· Distinguish between bond polarity and molecular polarity.

· For molecular elements and compounds, which are simple or moderately complex in shape, determine whether the molecules are polar or nonpolar and which type of intermolecular bonding (if any) is used by the chemicals.

· Given a particular chemical, determine what type of bonding is responsible for its state at room temperature, melting point, boiling point, and miscibility with other chemicals.

· Describe the nature of ion-dipole bonding and the conditions under which it occurs.

10. Review Based on Nomenclature

· Name cations, anions and ionic compounds using simple, Latin and Stock names as appropriate.

· Name and write formulas for common polyatomic ions and compounds that include them.

· Name covalent compounds using prefix and Stock names as appropriate.
· From the name of a chemical, determine whether it is an element or compound.

· From the name of an element, determine: the formula; whether it is a metal, a nonmetal or an inert gas; its type of bonding; and whether it is a network or molecular material.

· From the name of a compound, determine: whether it is ionic or covalent; whether it is network or molecular; the formula and formula weight; the composition; write the balanced equation for its synthesis or decomposition; and use those balanced equations to determine stoichiometric amounts of reactants and/or products.

· From the name of a molecular chemical, determine: the Lewis (electron dot) diagram for it; the shape and polarity of the molecule; and the type of intermolecular bonding.

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:    CH-104
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





