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Course Syllabus
Chemistry 211: Principles of Chemistry I
(2499 – CHM 211 - 201)

Department of Chemistry, Marshall University

Spring 2012
Instructor:
Samantha G. Vickers


Phone: (304) 696 - 3371
Office: 408 Science Building

Email: farley49@marshall.edu

Office Hours: 10 AM -11 AM, MWF
Credit: 3.00 hours

          12:30 PM – 1:30 PM, T
          or by appointment
 

Course Time & Location:  
  Lectures    
9:00 – 9:50 AM MWF, Science Building 473
Prerequisites:

 ACT Math 21, SAT Math 500, or a C or better in CHM 111   
Required Texts and Materials: 

Textbook – Brown, LeMay, Bursten and Murphy, Chemistry: The Central Science, 11th edition
Recommended Materials: Scientific Calculator
Catalog Description: 
A study of the properties of materials and their interactions with each other. Development of theories and applications of the principles of energetics, dynamics and structure. Intended primarily for science majors and pre-professional students.
Course Curriculum:  Lectures and assignments will cover chapters 1 through 11 in the text. 
Determination of Course Grade:

Grade point distribution: (600 points total)
Exams: 400 points (100 points each). 

Quizzes: 100 points (There will be 11 quizzes and you will be able to drop your lowest score.)

Comprehensive Final Exam: 100 points
Course Grade Assignment  (The letter grade is based on the percent of grade points earned.)
Scale*
A: 90-100%


B: 80-89%


C: 70-79%


D: 60-69%


F: <60%

* Alterations to the given scale will be based on the performance of the class.
Tentative Exam Schedule*
Exam


Date




Chapters



Exam I     

Friday, February 3, 2012

1-3
Exam II  

Friday, March 2, 2012


4-5
Exam III

Friday, March 30, 2012


6-8
Exam IV  

Friday, April 20, 2012


9-10
*The exam schedule may change based on the rate the class is progressing! 

Final Exam:  Saturday, 04/28/12, 10:00 AM
(Chapters 1 through 11)
Policies:

The instructor will adhere to the University Policies and Procedures described in the Marshall University General Undergraduate Catalog. The items listed below are of special significance.

Attendance: I strongly encourage you to come to class so that you can more fully understand the

material that you will read in the book. If you are absent, obtain the notes from another student or online. The last day to withdraw from a single class is Friday, March 16.
Make-up Quizzes and Exams: There will be no make-up quizzes. Students can miss one quiz without penalty.  Any student involved in an official school function or an unavoidable commitment to his or her employer can arrange to take an exam in advance of the scheduled date. Otherwise, missed exams can be made up, with a valid University excuse, on May 2nd.

Electronic Device Policy:  All cell phones and pagers must be turned to vibrate during class.  The instructor reserves the right to answer any ringing cell phones during lecture, or to dismiss the offending student. Recording of lectures without the instructor’s permission is prohibited.

During examinations, all electronic devices except calculators must be inaccessible. Students MUST BRING A CALCULATOR to class for all lectures and exams. Calculators that are part of a cell phone or PDA are not acceptable during an exam or quiz.  

Policy for Students with Disabilities: Marshall University is committed to equal opportunity in education for all students, including those with physical, learning and psychological disabilities.  University policy states that it is the responsibility of students with disabilities to contact the Office of Disabled Student Services (DSS) in Prichard Hall 117, phone 304 696-2271 to provide documentation of their disability.  Following this, the DSS Coordinator will send a letter to each of the student’s instructors outlining the academic accommodation he/she will need to ensure equality in classroom experiences, outside assignment, testing and grading.  The instructor and student will meet to discuss how the accommodation(s) requested will be provided.  For more information, please visit http://www.marshall.edu/disabled or contact Disabled Student Services Office at Prichard Hall 11, phone 304-696-2271.
Additional University Policies: For additional university policies that I will adhere to please visit the link: http://www.marshall.edu/academic-affairs/?page_id=802 
Learning Goals for CHM 211

At the end of each of the following chapters successful students will be able to:

Chapter 1:

i)
Distinguish between elements, compounds, and mixtures.

ii)
Know the symbols of common elements

iii)
Know the common metric prefixes

iv)
Be able to use significant figures, scientific notation, and SI units in calculations

v)
Be able to use dimensional analysis in calculations.

Chapter 2:

i)
Be able to describe the basic postulates of Dalton’s atomic theory.

ii)
Be able to describe the key experiments that led to the discovery of electrons, protons, and neutrons.

iii)
Be able to describe the structure of the atom in terms of protons, neutrons, and electrons.

iv)
Be able to describe the electrical charge and relative masses of protons, neutrons, and electrons.

v)
Be able to use chemical symbols with atomic and mass numbers to express the subatomic composition of isotopes.

vi)
Be able to show how atomic weights relates to the masses of individual atoms and to their natural abundances.

vii)
Be able to describe the organization of elements in the periodic table by atomic number and the how the relationship of chemical behaviors relates to periods and groups.

viii)
Be able to describe the locations of metals, nonmetals, and metalloids on the periodic table.

ix)
Be able to distinguish between molecular and ionic substances.

x)
Be able to distinguish between empirical and molecular formulas.

xi)
Be able to describe how molecular and structural formulae are used to represent the compositions of molecules.

xii)
Be able to explain how ions are formed by the gain or loss of electrons.

xiii)
Be able to use the periodic table to predict the charges of common atomic ions.

xiv)
Be able to write the empirical formulae of ionic compounds, given the charges of their component ions.

xv)
Be able to write the names of ionic compounds given their chemical formulae and write the formulae of compounds given their names.

xvi)
Be able to describe the chemical formulae for binary inorganic compounds and for acids.

Chapter 3:

i)
Be able to balance chemical reactions.

ii)
Be able to predict the products of simple combination, decomposition, and combustion reactions.

iii)
Be able to calculation formula weights.

iv)
Be able to convert mass to moles using molar masses.

v)
Be able to convert the number of molecules to moles and moles to the number of molecules using Avogadro’s number.

vi)
Be able to calculate the empirical and molecular formulae of a compound from percent composition and molecular weight.

vii)
Be able to calculate amounts, in mass or moles, of reactants and products.

viii)
Be able to calculate the percent yield of a reaction.

Chapter 4:

i)
Be able to recognize common acids and bases.

ii)
Be able to identify compounds as electrolytes (strong or weak) or non-electrolytes.

iii)
Be able to identify reactions by type and be able to predict the products of simple acid-base, precipitation, and electron transfer reactions.

iv)
Be able to calculate molarity and to use it to convert between moles of a substance in solution and volume of the solution.

v)
Be able to calculate the volumes and amounts necessary to achieve the dilution of a solution to a desired concentration.

vi)
Be able to describe the process of conducting a titration and interpreting its results.

Chapter 5:

i)
Be able to interconvert energy units.

ii)
Be able to distinguish between the system and the surroundings in thermodynamics.

iii)
Be able to state the first law of thermodynamics.

iv)
Be able to describe the concept of a state function and be able to give examples.

v)
Be able to express the relationships among the quantities q, w2, E, and H.  

vi)
Be able to use the sign conventions properly, including how the signs of q, and H relate to whether a process is exothermic or endothermic.

vii)
Be able to use thermochemical equations to relate the amount of heat energy transferred in reactions at constant temperature to the amount of substance involved in the reaction.

viii)
Be able to calculate the heat transferred in a process from temperature measurements together with heat capacities or specific heats (calorimetry).

ix)
Be able to use Hess’s law to determine enthalpy changes for reactions.

x)
Be able to use standard enthalpies of formation to calculate DHº for reactions.

Chapter 6:

i)
Be able to calculate the wavelength of electromagnetic radiation given it’s frequency or it’s frequency given it’s wavelength.

ii)
Be able to order the common kinds of radiation in the electromagnetic spectrum according to their frequency or wavelength.

iii)
Be able to explain what photons are and be able to calculate their energies given their frequency or wavelength.

iv)
Be able to explain how line spectra relate to the idea of quantized energy states of electrons in atoms.

v)
Be able to calculate the wavelength of a moving object.

vi)
Be able to explain how the uncertainty principle limits how precisely we can specify the position and momentum of subatomic particles.

vii)
Be able to relate the quantum numbers to the number and type of orbitals and recognize/draw the different orbital shapes.

viii)
Be able to interpret radial probability function graphs for the orbitals.

ix)
Be able to draw an energy-level diagram for the orbitals in a many-electron atom and describe how electrons populate orbitals in the ground state of an atom using the Pauli exclusion principle and Hund’s rule.

x)
Be able to use the periodic table to write condensed electron configurations and determine the number of unpaired electrons in an atom.
Chapter 7:

i)
Be able to explain the meaning of effective nuclear charge and how it depends on nuclear charge and electron configuration.

ii)
Be able to use the periodic table to predict the trends in atomic radii, ionic radii, ionization energy, and electron affinity.

iii)
Be able to explain how the radius of an atom changes upon losing or gaining electrons to form ions.

iv)
Be able to write the electron configurations of ions.

v)
Be able to explain how the ionization energy changes on removal of successive electrons and the discontinuity on removing the first core electron.

vi)
Be able to explain how irregularities in the periodic trends for electron affinity can be related to electron configuration.

vii)
Be able to describe the differences in chemical and physical properties of metals and nonmetals.

viii)
Be able to explain how atomic properties, such as ionization energy and electron configuration, are related to the chemical reactivity and physical properties of the elements of groups IA and IIA.

ix)
Be able to write balanced equations for the reactions of group IA and IIA metals with water, oxygen, hydrogen, and the halogens.

x)
Be able to describe the unique characteristics of hydrogen.

xi)
Be able to describe how atomic properties, such as ionization energy, electron configurations, and electron affinity, of the group VIA, VIIA, and VIIIA elements are related to their chemical reactivity and physical properties.

Chapter 8:

i)
Be able to write Lewis symbols for atoms and ions.

ii)
Be able to explain lattice energy and arrange compounds in order of increasing lattice energy based on the charges and sizes of the ions involved.

iii)
Be able to use electron configurations and the octet rule to write Lewis structures for molecules.

iv)
Be able to use electronegativity differences to identify nonpolar covalent, polar covalent, and ionic bonds.

v)
Be able to calculate formal charges from Lewis structures and use those formal charges to identify the dominant Lewis structure for a molecule or ion.

vi)
Be able to recognize where resonance structures are needed to describe the bonding and draw them.

vii)
Be able to identify exceptions to the octet rule and draw accurate Lewis structures for them.

viii)
Be able to explain the relationship between bond type (single, etc.), bond strength, and bond length.

ix)
Be able to use bond enthalpies to estimate enthalpy changes for reactions.

Chapter 9:

i)
Be able to describe the 3-dimensional shapes of molecules using the VSEPR model.

ii)
Be able to determine whether a molecule is polar or not based on its geometry and individual bond dipole moments.

iii)
Be able to explain the role of orbital overlap in the formation of covalent bonds.

iv)
Be able to specify the hybridization state of atoms in molecules based on observed molecular structures.

v)
Be able to draw how orbitals overlap to form sigma and pi bonds.

vi)
Be able to explain the existence of delocalized pi-bonds in molecules.

vii)
Be able to explain the concept of bonding and antibonding orbitals.

viii)
Be able to draw molecular orbital (MO)energy level diagrams and place electrons into them to obtain bond orders and electron configurations of diatomic orbitals using MO theory.

ix)
Be able to describe the relationships among bond order, bond strength, and bond length.

Chapter 10:

i)
Be able to convert between pressure units.

ii)
Be able to calculate pressure, volume, moles, or temperature using the various gas equations.

iii)
Be able to explain how the gas laws relate to the ideal gas equation.

iv)
Be able to calculate the density or molecular weight of a gas.

v)
Be able to calculate the volume of gas consumed or formed in a chemical reaction.

vi)
Be able to calculate the total pressure of a gas mixture given its partial pressures or information for calculating partial pressures.

vii)
Be able to describe the kinetic-molecular theory of gases and how it explains the pressure and temperature of a gas, the gas laws, and the rates of effusion and diffusion.

viii)
Be able to explain why intermolecular attractions and molecular volumes cause real gases to deviate from ideal behavior.

