Chemistry 1B:  General Chemistry and Quantitative Analysis

Reedley College, Spring 2009

SYLLABUS

LECTURE
Mon, Wed, Fri       11:00 – 11:50

Room PHY 82

LAB

Tuesday, Thursday  2:00 – 4:50

Room PHY 82

Instructor
Bill Blanken

Email

bill.blanken@reedleycollege.edu

Office hours
M, W 12:00 – 1:00 PM

Course Objectives.  Chemistry 1B is a general course in inorganic chemistry, including qualitative analysis. The objective is to provide students with a broad understanding of chemical change, both theoretical and experimental, and to develop skill at the calculations commonly used in practical chemistry.  In addition to chemistry majors, the course material is relevant for those studying biology, physics, and chemical engineering, and for pre-professional majors in medicine, veterinary medicine, pharmacy, and dentistry.

Prerequisites:  Chemistry 1A and  Math 103

Text

N. J. Tro, Chemistry: A Molecular Approach (Pearson Prentice Hall, 2008)
Chapter numbers in the lecture schedule refer to this book.

Lab Manual

J. Dekker and D. Kimball, General Chemistry:  Quantitative and Qualitative Laboratory Experiments for Science Majors, Book B (Stipes, 2005)

Grading
The final course grade is weighted as follows

30 %
Best 3 of 4 exam grades.
The lowest exam score will be dropped.

15%
The final exam is comprehensive for all material covered in 1B and selected topics which were covered in chem. 1A.

15 %
Graded homework and quizzes
Problems from the text will be assigned weekly,
collected, and spot-graded.  The three lowest scores will be dropped.  Quizzes will typically be unannounced “pop” quizzes, there will be at least 12 of these with the two lowest scores being dropped.  


40 %
Laboratory work
Details given below

Letter Grades  (A-F) will appear on the transcripts of all students that are enrolled after the Drop Date, January 25.  The last day to change to or from the Credit/No-Credit grading basis is February 8.

A > 90 %, B 80-89 %, C 70-79 %, D 60-69 % and F < 59 %Lecture Topics  will follow the order of presentation in Tro, and are paired with relevant laboratory work:

chapter
12  Solutions - review of physico-chemical units and conversions


13  Chemical Kinetics - reaction mechanisms and catalysis


14  Chemical Equilibrium - the law of mass action and Le Châtelier’s Principle


15  Acids and Bases - Arrhenius, Brønsted, Lewis


16  Aqueous Ionic Equilibrium - buffers and associated topics


17  Free Energy and Thermodynamics - the direction of spontaneous change


18  Electrochemistry - driving reactions backwards


19  Nuclear Chemistry - nuclear reactions, practical applications 


23  Metals and Metallugy – general properties and structure of metals


24  Transition Metals and Coordination compounds
TERMS AND CONDITIONS
Attendance in lecture and lab is mandatory and will be recorded.  Unexcused absence from four consecutive lectures, or four lab sessions, automatically earns a failing grade for the course.  Always inform the instructor in advance if you expect to be absent.  A student who is asked to leave because of disruptive behavior is regarded as absent.

The grade for a missed exam or lab quiz (no-show) will be zero unless alternative arrangements have been made in advance.  If you must miss a quiz or exam, inform the Instructor ahead of time.  ThBe possibility of make-up exams will be evaluated on a case-by-case basis.

Plagiarism, cheating and fraudulent behavior during quizzes or exams earns a grade of zero after which a serious discussion will be held with the Dean regarding your continued participation in the class.  Copying of homework, experimental data, or lab reports is considered fraudulent on the part of both parties involved, and is graded zero.  Students are encouraged to collaborate, and to use the literature of chemistry (online and shelfware), but handing in someone else’s work as your own is plagiarism.  The WWW has an overwhelming amount of helpful information such as examples and tutorials to help you succeed in chem. 1B.

Academic accommodation for students with disabilities.  If you have a verified need for an academic accommodation or materials in alternative media (i.e. Braille, large print, electronic text, etc) — as per the Americans with Disabilities Act (ADA) or Section 504 of the Rehabilitation Act — please contact the Instructor as soon as possible.

Important dates: 

There will be no school on the following dates: Jan 19, Feb 13, 16, April 6 – 10

Last day to drop without a W on transcripts: Jan 30

Last day to drop but receive a W: March 13

Finals week May 18 – 22, final exam will be announced as to the exact time and date
Canceled class notification.  Unscheduled cancellations will be posted on the door of PHY 82.  

Student and Instructor rights and responsibilities are spelled out in the Reedley College Catalog.
http://www.reedleycollege.edu/RCcatalog/catalogsRC.htm

LABORATORY

Ground Rules for all laboratory work:

1)  An Instructor must be present

2)  Students and Instructors must wear approved eye protection (safety goggles)
 
and closed-toe shoes and appropriate attire in the lab.
3)  Eating and drinking are forbidden.

Violators will be asked to leave and recorded as absent.

Required Materials:  lab manual, safety goggles, lab coat, calculator

Grading
Lab work constitutes 40 % of the final Chem 1B grade.
The total lab score is computed based on the following weighting. 

40 %
Lab reports

30 %
Lab quizzes

30%     Lab practical, qualitative analysis

Preparation is essential if the laboratory work is to be completed safely, and with understanding.  The pre-lab exercise from the lab manual therefore constitutes 30 % of each lab report grade.  In order to be graded for full credit, pre-labs will be checked for completeness and stamped before the lab discussion begins.  Lab reports will be turned in at the start of the next lab meeting.  This will allow the student to fully complete each and every part of the post lab write up unless otherwise instructed.  A late pre-lab or lab report is worth half of its original value and if it is not turned in at the next scheduled meeting it will worth zero.

Make-up labs.  The grade for a lab no-show will be zero unless alternative arrangements have been made in advance.  So if you must miss a lab session, inform the Instructor ahead of time.  The possibility of make-up labs will be evaluated on a case-by-case basis.  As with late lab reports, make-up labs are worth half of full credit.

Upon completion of this course, students will be able to:

A. perform chemical kinetic mathematical operations to determine order and rates of a reaction and understand the effects of 
temperature;

B. apply Le Chatelier’s Principle to systems displaced from equilibrium, mathematically solve for the equilibrium constant and understand limitations involving the equilibrium constant;

C. classify acids and bases then determine equilibrium constant and pH of acids, bases, and buffers; 

D. solve problems involving the common-ion effect in acid-base and solubility equilibria;

E. interpret neutralization reactions and titration curves;

F. understand fractional precipitations and equilibria involving complex ions;

G. understand the concept of qualitative cation analysis and be able to perform related laboratory experiments;

H. solve simple problems involving chemical thermodynamic problems (work, heat, internal energy, enthalpy, entropy, and free energy);

I. know the Second Law of Thermodynamics and apply to the spontaneity of a reaction and the complexity of natural systems;

J. explain concepts of an electrochemical cell and mathematically solve for a standard cell potential, change in standard free energy, and equilibrium constants;

K. distinguish physical and chemical properties of element groups (e.g. alkali metals; alkaline earth metals, transition elements, group 13 metals, group 14 metals, nonmetals including halogens, and noble gases);

L. describe, name, and understand bonding of complex ions and coordination compounds;

M. know general concepts of nuclear chemistry (e.g. stability, decay, fission, fusion, radioactivity, and nuclear reactions);

N. perform laboratory procedures and techniques used in semimicro qualitative and quantitative analysis of simple inorganic ions, and the apparatus and measurements used in simple calorimetry and electrochemistry experiments;

O. demonstrate skills in the laboratory in the use of the analytical balance, titration, spectroscopy, pH meter, correct use of glassware, melting point apparatus, use safety precautions and general laboratory procedures.

