NOTE: Exam copies have been redacted from this report.

2011 Periodic Report Checklist
ACS Committee on Professional Training

Use the cover sheets from the website. Organize your report in the order of the cover sheets.

Submit three copies of your periodic report form.

Submit two copies of your printed college catalog ot two copies of the department and course description pages
of your on-line catalog.

Refer to the ACS Guidelines for the requirements for an ACS-approved program.

Submit two copies of ail course materials from five in-depth courses taught within the chemistry program that
represent coverage in each of the five chemistry subdisciplines: analytical chemistry, biocchemistry, inorganic
chemistry, organic chemistry, and physical chemisiry {ABIOP}.

Course materials must include:

«  Syllabus with a list of topics taught (not references to book chapters or pages)
«  All exams, including the final

Materials must be from courses taught during the last two academic years.

If you did not teach an in-depth course in a particular subdiscipline during the last two academic years, submit
the materials for the foundation course instead.

If the only coverage in a foundation area is provided by a course taught outside the chemistry department,
submit two copies of the syllabi and exams for that course work as well as materials from five courses taught
within the chemistry department.

| Submit two copies of syllabi and exams for courses taught outside the chemistry program if they are used as
one of the four (or six for programs on the quarter system) required in-depth courses used for student
certification.

Submit two copies of the experiment lists from courses used to cover at least four of the five foundation areas
(ABIOP). Include a descriptive title and a fist of instruments used in each experiment, if applicable. Include the
course title and course number for each experiment list.

inciude the school name, course name, course number, and year taught on all course materials.

10. If research may be used to fulfill certification requirements, submit a sample (one copy of three to five reports) of
the comprehensive student research reports or theses representative of multiple disciplines and faculty, with the
grade the student received indicated on each report. Also indicate on each report the number of terms
(semesters or quarters) and actual student hours per term of research covered by the report. The reports must
be prepared by students. Do not submit publication reprints or co-authored reports. These reports will be
returned if you so indicate on page 18, item 6.2 of the report form,

If your department does not have a full listing in the ACS Directory of Graduate Research,

11. Submit two copies of a list of all faculty and student publications from the last five years. Please underline the
names of undergraduate student authors where applicable.

Forms can be downloaded at: Submit your report to:

URL: hitp:/lacswebcontent.acs.org/cpt/ Office of Professional Training
srname. 75th American Chemical Scciety

1 assword:  anniversary 1155 Sixteenth Street, N.W.

Washington, DC 20036




Sam Houston State University

Periodic Report

(Office of Professional Training’s copy)

[0 Required
O All guestions must be answered
O Stapled



2011 Periodic Report

to the
- ACSC i Professi ()

Consult the ACS Guidelines (http://www.acs.org/cpt) before completing this report. The information contained in this
report should pertain only to your undergraduate program. To facilitate committee review, all responses must be
provided on this form. Extra pages for any of the tables are availabie on the website.

Name of Institution Sam Houston State University

City, State, and Zip Code Huntsville, TX 77341

Report Prepared by (e.g., Dr. Mary Smith or Juan Ruiz) Dr. Richard E. Norman
E-mail Address norman@shsu.edu
Phone Number (936)294-1527

Current Chemistry Department Chair Name Richard E. Norman
Title Professor and Chair
Section 1
1.1 Degrees Offered in Chemistry Bachelor's <]
{check those offered) Master's
- Ph.D. ]
1.2 Number of Calendar Weeks per Term Semester 14
{not counting final exams) Quarter
4-1-4
Other
1.3 Provide the number of students in the current {most recently completed) academic year:
Entire Campus 17291
Undergraduates 14689
Chemistry Seniors 51
Sum of enroflments in all undergraduate chemistry courses 2829

1.4 Provide the number of bachelor's-degree graduates during the past five years who went on to;

Graduate School in the Chemical Sciences 25
Medical and other Professional Schools 14
Industry 28
Teaching 2

QOther/Unknown 41




2.2

23

2.4

2.5

Section 2: Institutional Environment

Is the institution accredited by a regional accrediting association? Yes No ]
Name of Accrediting Association Scuthern Association of Colleges and Schools

Is the chemistry department organized as an independent administrative unit? Yes K No [
a. If no, how is the department or program administered and to whom does the department

administrator report?

b.  If no, who controls budgetary, personnel, and teaching decisions for the chemistry program and
how are chemistry faculty involved?

a. Check the Minimum Satary for each Rank of Chemistry Facully (Nine Months)

Minimum Associate Assistant

Salary Professor Professor Professor

Below $51K [] | 0

$51 - $60K ] 1 M

$61 - $70K ] X B

$71 - $80K L] ] ]
C$BEIPOOK & Ba (]

Over $90K [] ] M

Chemistry Expenditures {rough estimates - 2 significant figures):
If your expenditures are over $60,000 per year, excluding internal and external grants, salaries, and
library budget, check here [X] and go to item 2.5.

Annual Average Over

Current the Past Five Years

Operating Expenditures Exclusive of Salaries

Instrument Maintenance and Repair

Student and Faculty Travel

Granis

Describe whether the level of institutional support allows the department to meet its teaching,

infrastructure, and faculty development needs.
Yes, except for the need of an additional faculty line.



Section 3: Faculty and Staff

3.1 Number of Chemistry Faculty in the Spring 2011 Academic Term (If you have no faculty in a particular
o category, record a "0".)

| African Native
Faculty D, American | American
Full-time total

Tenured

Pre-tenured

Long-term, non-tenure-track

Temporary

—

0

Pari-time total

Tanured

Pre-tenured

{ ong-term, non-tenure-track
__Temporary

X
o
o|olojcjo} jololoo|o] T
| Y

O O] = | [0 T D
(O iO[O| =] |[OiD | | W
Olo|ojioje] |[ololo|lo|e

olo|lalole] lo|lo|mio] e
ol |ojo|=| lola|=s|e
olo|lo|lo|o| jo|lo|olo
(OO OO | O|O[SHOIOD

3.2 Number of Instructional Staff (Do not include faculty listed in item 3.1 or teaching assistants. If you have no
instructional staff in a particular category, record a "0".}

. . rlc"a'n a IE .
Instructional Staff D. American | American

Full-time 0 0
Part-time . 1 ( 3 0

3.3 Briefly describe your activities (especially successes} in expanding faculty diversity over the last five years.
While we have attempted to expand faculty diversity over the past several years, we have
actually become less diverse. 1In the spring of 2006, there were 11 instructional staff
{one part time, one long term and the rest were tenured (6) or tenure track (3})--7 were
male and 5 were female (including 2 who were tenured). Since then, both tenured females
retired {one 1s now half-time), and two other females left. We hired an aslan male {(who
moved to ancother program on campus) in the fall of 2006, Among our other hires, in every
search there have been candidates other than white males, but ulimately the white males
were the ones who were hired most freguently. For example, in our last hire, the
finalists were an african female post-doc, a hispanic male post-doc and a white male who
had been denied tenure (but was on the wverge of success] who was hired due to his
experience. Our part-time instructer also manages our stockroom and she is Sri Lankan,

While the numbers tabunlated do not ask for this information, one of our hires was an
eastern european female, which provides a different sort of diversity.

34 a. Number of Support Staff: Secretarial
Stockroom 1

Instrument Technicians
Other

b. Comment on the adequacy of support staff,
The stockroom staff listed above is also listed above as part-time instructional
staff. Her position is new since our last 5-year report,



3.5

386

37

3.8

Describe the professional development opportunities (including sabbaticals) that are available to

chemistry faculty and instructional staff.
Since our last 5-year report, two of the faculty have had sabkaticals {and they were

the only two that applied). Most of the faculty have attended one or more
professional meetings in the past year (and everyone who hds asked for funding to
attend a meeting has received it}.

Report the number of chemistry faculty and instructional staff who have taken a sabbatical or

professional leave in the last five years.
Reqguested 2

Granied 2

Teaching Contact Mours for 2010-2011 Academic Year {Classroom and Lab)
a. Contact Hours/iweek for Chemistry Facuity

Range from 3 to 11 ;  Average 7
b.  Contact Hoursfweek for Instructional Staff.
Range from 3 to 12 ; Average 8

c.  Are maximum and/or minimum teaching loads established as an institutional policy?
Yes[KX] No[]

If yes, explain briefly:
Mew faculty hires have an expected teaching load of 9 hours, and some of the clder
tenured faculty have an expected teaching load of 12 hours. These hours are defined
to be 1 hour for: (1} =ach lecture hour, (2} two hours of direct laboratory
supervision, and (3} four hours of supervising a teaching-assistant-led laboratory.
Typically our loads include supervising teaching-assistant-led laboratories {which
decreases our average Contact Hour count).

d. Do contact hours include time spent supervising undergraduate research? Yes [ No

Do you use student teaching assistants? Yes No []

If yes, describe the formal instruction in laboratory and/or classroom teaching provided to student
teaching assistants.

Qur student teaching assistants are not involved in classroom teaching, but they are
the contact instructors in our teaching laboratories (faculty & instructional staff
are the instructors of record). Our student teaching assistants receive several
hours of informal instruction over the semester in the form c¢f an intial TA meeting
prior to the beginning of our laboratory courses, and weekly TA mestings with the
instructors of record.



Table 3.1 — Teaching Contact Hours
Provide the teaching contact hours (actual hours per week) for each faculty member involved in undergraduate
instruction for the 2010-2011 academic year. List one faculty member per row and enter as many facuity per page
_As possible. List non-tenure-track facuity, temporary faculty, and instructional staff last and identify them with
terisks. Do not include graduate teaching assistants. [f the average teaching load for your department is less
than 12 contact hours per week, only complete Table 3.1 for those individual faculty members with 12 or greater
contact hours per week. Additional copies of this table are available at the periodic report website.

Spring Semester/2™ Quarter 2011

Fall Semester/1®! Quarter 2010

Faculty Member
{list according to rank)

o'i.l's:e,'._.M:i'n'nie.
" (Professor}

Course Number and Title

HEM112--Gén Ghem |
CHEM357— O.Chem !
CHEM358— 0.Chem Lab (2 sections)

Course Number and Title

CHEM257- Analytical Chemistry
CHEM360--0. Chem Il

‘sPerkins, Samuel
{Instructor)

HM135-Inorganic and
Environmental Chemiscry
Lecture {for non-science
majors) [4 sectieons]

CHM135-Inorganic and
Environmental Chemistry
Lecture (for non-science
majors) [4 sectipns}

*Rose, Melanie
{Instructor)

CHM135—~In. AEnv.Chem
CHM135-In.&Env.Chemn

CHM135-In.&Env.Chem
CHM126 ~Intro.O.Chem&Biochm
CHM138-Gen. Chem. 1

WL W oL WD W

COo0O OGO ML
[ERREENAIAFREANRI G ARAR
ocoooloooo| ww

CHM13B-Gen.Chem. I CHMI38-Gen. Chem. I

Number of class hours scheduled per week.
*2 Number of contact hours of lab per week.
*3 Total of columns 1 and 2 for a grand total for each faculty member.

b







Table 3.1 — Teaching Contact Hours (continued)

Third Quarter 2011
(Do not report Summer hours.}

Faculty Member

(st according to rank) Course Number and Title

Number of class hours scheduled per week.
*2 Number of contact hours of lab per week.
*3 Total of columns 1 and 2 for a grand total for each faculty member.

7







4.2

4.3

4.4

Section 4: Infrastructure

Comment on the adequacy and condition of your department’s instruments and lab apparatus.

While some of our eguipment is old, we have maintained it so it is functiomal and
adequate for our purposes. In some cases, older pieces of equipment have failed, and
have been replaced and systems have been upgraded.

In addition te the items listed, we also have access to other lnstrumentation on
campus through the Texas Research Institute for Environmental Studies, the Department
of Biclogy, the Department of Physics and the Forensic Science Master's Program (run
through the College of Criminal Justice) .

Comment on the adequacy of the facilities and space available for the undergraduate chemistry
program.

With the growth in enrollment, we are feeling somewhat crowded, but the facilities
and space are still adegquate. Since our last S-year report, we moved into a new
building, and even in our new facility we are starting to feel a bit crowded.

a. Indicate the number of chemistry journals to which students have access on your campus. If
students have access to 30 or fewer chemistry journals, complete Table 4.2.

30 or fewer [ | More than 30 [

b. Whattypes of access do undergraduate students and faculty have to Chemical Abstracts? (Check

all that apply.)
Online through Scifinder Scholar

Online through STN ]
Other access ]
Specify

c.  1f SciFinder Scholar is not among the ways your students access Chemical Abstracts, report the
number of searches or the expenditure for searches of Chemical Abstracts per year.

d.  Describe briefly how undergraduate students and faculty access titles and abstracts on a regular
hasis (offices, library, PC, other).

computer access through cffices, laboratories and personal machines

What is the maximum number of students in a laboratory who are directly supervised per faculty
member, instructional staff member, or teaching assistant? 32




Table 4.1

Instrumentation and Specialized Laboratory Apparatus

If you have more than one of a particular instrument, please list it in the space directly under the first.

Anly report functional instrumentation that is used by undergraduate students.

Used by Undergraduates

I

Instrument/Apparatus Chemistry n Acquea | Manufacturer and Model
C&gﬁe Research
NMR spectrometer(s) iz 4] 1997 | JEQL Eclipse+ 300
ST el X |§| 2002 | Anasazi Eft—60"
UV-VIS spectrometer(s} X X 1994 | Jasco V=550
> 2003 | Cary 50 Bio
Gas chromatograph(s} 4| X 1998 | HP 6890
_ o ____lEl =4 2008 | Agilent 7890A
Liguid chromatograph(s) I 11999 | Dynamax
I [ |§I 2004 Polaris Isocratic LC
IR spectrometer(s) B3 X 2003 | ThermoNicolet IR 200
R 1 ! E_ 1996 | Matson ATI Infinity.
Mass spectrometer(s) % %
Radiochemistry (including counting-equipment and % ]
Atomic absorption/emission @ 1999 | Varian Specktra 220/FS
[ [
Thermal analysis equipment TN T X 2009 | MettlerToledo DSC
| electrophoresis B4 [ | 2002 | FisherBiotech FB200
] ] FB-VE 10-1
“Elactrochemical instrumentation . % % -
GC-mass spectrometer(s) B B 1995 | Varian Saturn 2000
L] X 2010 | Agilent 5975C 7890A
‘Schlenkiines:and dry box apparatus ol _ .- iwar, - | Home assembled -
imaging microscopy g 2 2006 | Vertex 70 System
Additional Instruments (over $10,000 in cost):
Capillary Electrophoresis ﬁ 2002 BeckmanCoulter B/ACE
Flucrescence Spectrometer Il 1995 Hitachi #-4500
Centrifuge E 2008 Eppenderf 5810R
Ton Chromategraphy D 2 2007 Dionex IC5-1500
Bioreactor/Fermentor-NewBrunswick Scientific L] 1996 BioFLO III
Raman Spectrometer @ E 2005 Raman Systems R-3000
Cemputational Cluster (dual quad core) 2007
Laser system L_j <] 2010 Onicron Ldm 785 nm
Autoclave Al E 2005 Steris Amsco Lab 250
L Ll
L L]
51T

10




Table 4.2 - Journal List  ( More. Fhan 30),

Indicate the current periodicals to which students have print or online access.

Journal

Accounts of Chemical Research

Advanced Functional Materials

Advanced Materials

Advanced Synthesis and Catalysis

Advances in Heterocyclic Chemisiry

Advances in Protein Chemistry

Analyst

Analytical and Bioanalytical Chemistry

Analytical Biochemistry

Analytical Chemistry

Angewandte Chemie International Edition

Applied Catalysis A: General

Applied Spectroscopy

Bioghemical Journal

Biochemistry

Bioconjugate Chemistry

Biomacromolecules

Bigorganic Chemistry

Catalysis Reviews: Science and Engineering

Chemical Biology (ACS)

Chemical Communications

The Chemical Educator

Chemicatl Physics Letters

Chemical Reviews

Chemical Sociely Reviews

Chemistry-A European Journat

Chemistry Educalion: Research and Practice

Chemistry Letters

Chemistry of Materizis

Combinatorial Chemistry and High Throughput
Screening

Coordination Chemistry Reviews

Critical Reviews in Biochemistry and Molecular Biology

Current Opinion in Chemical Biology
Current Organic Chamistry

Daiton Transactions

Electroanalysis

Electrophoresis

Environmental Science and Technology
European Journal of Inorganic Chemistry
European Journal of Organic Chemistry
FEBS Journal

Grizen Chemistry

Inorganic Chemistry
Journal of the Ametrican Chemical Sociely

0 {0

11

Journal

Journal of the American Society for Mass Spectrometry

Journal of Applied Polymer Science

Journal of Biological Chemistry

Journal of Biologica! Inorganic Chemistry
Journal of Catalysis

Journal of Chemical Ecology

Journal of Chemical Education

Journal of Chemical Information and Modeling
The Journat of Chemical Physics

Journal of Chemical Theory and Computation
Journal of Chromatography A

Journa! of Chromatography B

Journal of Combinaterial Chemistry

Journal of Medicinal Chemistry

Journal of Molecular Biology

The Journal of Organic Chemistry

Journal of Organometallic Chernistry

Journal of Physical Chemistry A

Journa! of Physical Chemistry B

Journal of Physical Chemistry C

Journal of Polymer Science Part A: Polymer Chemistry

Journal of Proteome Research
Langmtir

Macromolecular Chemistry and Physics
Macromolecules

Molecular Cell

Nano Letters

Nature

Nature Chermical Biotogy

Mature Structural and Molecular Biology
New Journal of Chemistry

Organic and Bimolecular Chemistry
Organic Letiers

Organometallics

Physical Chemistry Chemical Physics

Polymer

Proceedings of the National Academy of Science
of the USA

Science

Supramolecular Chemistry

Synlett

Synthesis

Tetrahedron

Tetrahedron Letters
Trends in Biochemical Science

OO0O0D00O0 O OonOoooonoootoooooonoocooopooonoooosn




a. Are the following laboratory facilities adequate for your instructional pregram?

Safety showers Yes No [ ] Hoods Yes D4  No[]
Eye washes Yes [X No [ ] Ventilation YesP{ Nol[]
Fire extinguishers Yes No []

b. if nois checked for any item above, please explain.

Yes No

a. | Does the department/university have established safety rules? (]

Dees the department/university have emergency reporting procedures? ] ]

Does your department have a written chemical hygiene plan? ||

Are there adequate facilities and arrangements for disposal of chemical

waste? L]

Are safety information and reference materials (e.g., MSDS) readily available ]

to all students and facuity?

Is personal protective equipment available and used by all students and = 0

faculty?

b.  If nois checked for any of the above, please explain.

Section 5: Curriculum

a. Are all foundation courses taught annually? Yes No ]
If no is checked above, indicate the foundation courses that are not taught annuaily.

c. Are at least four semester-long (or six quarter-long) in-depth courses taught annually, exclusive of
research? Yes[{ Nol[]

d. If a or ¢ above is checked no, describe how students can complete the requirements for a ceriified
chemistry degree within four years.

12
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5.4

How do your ACS-certified graduates in each degree track meet the in-depth course requirements?
List the names and course numbers. If a course is listed here, ensure it is also entered in Table 5.3.

We have a single ACS-certified track. In this track, all students are required to
take CHM 239 & 219 (Organic Chemistry II: Lecture and Laboratory), CHM 449
(Physical Chemistry II}, and CHM 440 (Instrumental Analytical Chemistry). The first
two of these courses are the second semester of a two semester sequence in the
discipline, and CHM 440 is the second regquired course in analytlcal chemistry. We
also require students to take CHM 426 {Advanced Integrated Laboratory) which is
primarily a laboratery course, and to take an advanced (300 & 400-level} elective in
chemistry. These courses are listed above in Tabkle 5.3: CHM 33% , Metabollsm (the
second course in a two semester bicochemistry sequence, offered annually}; CHM 368,
Envirconmental Chemistry and CHM 442, Bir Quality f{(courses coffered in alternate
spring semesters); CHM 443, Structural Spectroscopic Methods {(course offered every
two years), and CHM 480, Forensic Chemistry {course offered annually).

I our coUurse sequences, a grade of C or better is required in ¢ourses which are
prerequisite courses, and the sequences build upon one ancther. Thus, the
prerequisices for CHM 440 are de facto: CHM 138/118, CHM 13%/11%, CHM 238/218, CHM
239/219, CHM 241, PHY 138/118, PHY 139/119%9, MTH 142, MTH 143, and CHM 443.

How do ACS-certified graduates in each degree track meet the laboratory requirement of 400 hours.
Include the subdisciplinary area {ABIOP) covered by each course and the number of lab hours devoted
to each area. Do not inciude lab hours from general or introductory lab courses. If 2 course is listed
here, ensure it is also entered in Table 5.2 or 5.3.

CHM 218 {(0), 40 hr=

CHM 219 (0}, 40 hrs

CHM 241 (A), 40 hrs

CHM 440 (A), £4 hrs

CHM 348 [R), 56é hrs

CHi 448 (P), 40 hrs

CHM 449 {P), 40 hrs

CHM 426 (I,0,P,A), 112 hrs
Total = 412 hrs

Additicnally, two of the in-depth electives have laboratories associated with them,

and all ACS-certified graduates are required to do one semester of undergraduate
research.
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5.6

5.7

6.2

6.3

6.4

Describe the computational chemistry faciities and software (e.g., Gaussian) that siudents use in their
course work and research.

The department has a computational lab that houses two computational servers (dual
quad core with 32 GB RAM) loaded with Gaussian 03 and 10 PC work stations. Various
computer labs across campus are also used which have Microsoft Word, Excel, and
various chemical drawing programs (like SymyxDraw and ChemDraw). Computers are also
avallable in all of our research labs.

Of course, there are compufers interfaced to virtually every instrument and specifc
software for those instruments.

How do students gain hands-on experience using chemical instrumentation?

Students gain hands-on eXperienge with instrumentation in their required laboratory
courses (beginning with CHM 219, Organic Chemistry II Lakoratory, and continuing in
CHM 241, Quantitative Analysis, CHM 348, Introductory Biochemistry, CHM 448,
Physical Chemistry I, CHM 44%, Physical Chemistry II, CHM 440, Instrumental
Analytiecal Chemistry, and CHM 426, Advanced Integrated Laboratery}, in their
undergraduate research experience, and possibly in the advanced elective (if they
choose CHM 442, Air Quality, or CHM 443, Structural Spectroscopic Methods).

Section 6: Undergraduate Research

Undergraduate Research
a. Do you use undergraduate research to fuifill certification requirements for lab hours”?

Yes [] No X

b. Do you use undergraduate research to fulfill certification requirements for in-depth course work?
Yes [ No

If yes to either question above, is a comprehensive written report required? Yes[ | No[]
if no, go to item 6.3.

Submit a sample of the comprehensive student research reports or theses representative of muttiple
disciplines and facuity, with the grade the student received indicated on each report. Also indicate on
each report the number of terms (semesters or quarters) and actual student hours per term of research
covered by the report.

Number submitted (5 maximum)

Shouid we return these reports?  Yes[]  No [l

Report on the pariicipation in undergraduate research during the last five years.
a. Number of undergraduate majors (all degrees offered by your pregram) who participated in

a research experience 175

b. Number of chemistry faculty who were regularly involved in research with undergraduates all 9

If undergraduate research done outside of your institution is used to satisfy certification requirements,
are students required to submit a comprehensive written research report that a faculty member at your

institution evaluates and approves?
Yes [] No[ ] Notapplicable [X]
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Z.1

7.2

7.3

Section 7: Student Skills

Describe the experiences that develop student professional skills in problem-solving, communication,
teamwork, and ethics (responsible scientific conduct). How are these skills assessed?

These experiences include a couple of specific courses (CHM 426, Advanced Integrated
Laboratery (typically taken in the last semester) and CH¥M 410, Chemical Li:zerature
Seminar (typically taken in the senior year})), several prerequisite courses that
lead into the senior year, and in undergraduate research. For example, problem
solving in various forms and varying levels of complexity is addressed from the very
beginning in the first general chemistry course, and is subsequently addressed
throughout the curriculum. Teamwork skills are initiated with lab partners in
general chemistry labs, reinforced with some group work in analytical labs and
biochemistry labs, and further strengthensd in research group activiiy.
Communication skills are developed througheout the curriculum as well, with
particular emphasis on written communication in junior and senicr lab courses ({(that
require extensive lab reports), and in verbal communication in seminar. Ethics is
addressed in various courses and agairn discussed in detail in the context of
undergraduate research. The skills are assessed in various ways in the various
courses as part of the grading process for the courses.

Describe how your students gain experience with the effective retrieval and use of chemical literature.
How are these skills assessed?

The use of the chemical literature is addrssed most strongly in CHM 410, Chemical
Literature Seminar, in writing variocus Jjunior and senior level papers, and in
undergraduate research. The syllabus for the seminar course {which is taught in both
the fall and spring semesters) is included at the end of the syllabi. Included in
the syllabus is the evaluation sheet used by all of the students enrolled in the
course to evaluate their colleagues' presentations.

Describe how your program conveys safe lab practices to students. How are these skills assessed?
Safe lab practices are conveyed to students in a variety of settings--presentation of
safety rules and procedures in lab classes, discussion of safety rules and procedures
in lab classes, demonstration cof safety rules and procedures in lab classes, and
enforcement of safety rules and procedures in lab classes.

The "lab classes" refers to general chemistry I lab, general chemistry II lab,
organic chemistry I lab, organic chemistry II lab, quantitative analysis lab,
introductory biochemistry lab, physical chemistry I lab, physical chemistry II lab,
instrumental analytical chemistry lab, advanced integrated lab and the elective lab
courses.

Safe lab practices are alsoc demonstrated to students in undergraduate research

settings. This latter setting alsoc provides an oppertunity to work one-on-one with
the student to help them master particular skills.
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8.1

Section 8: Program Self-Evaluation

Describe the program self-evaluation activities that your department has undertaken over the past five years.
The submission of our last 5-year report nearly coincided with my arrival as the new
chair of the department. Since my arrival, the department has had extensive discussion
(self-evaluation) of most aspects of the department and its mission. We also moved into
a new facility during this period, which helped us to focus on our infrastructure needs.
Lastly, as part of the SACS reaffirmation process, and to remain in good standing with
SACS, we underge annual self-evaluaticn and assessment.

Specifically, we have reviewed our instrument holdings {and discarded those items that
could ne longer be made functional and items that were no longer used), we reconfigured
our use of teaching laboratory space (and since the original reconfiguration, we have
raeconfiqured twice more on a smaller scale), we reconsidered all of our course
prerequisites and hardwired them into our system, we reorganized our general chemistry
sequence and have discussed our overall curriculum numercus times.

Many of our overall curriular discussions and considerations have been a result of a
significant change imposed on our program from outside--a state mandated reduction in
credit heurs required for the degree from 128 to 120, and a state mandated raduction in
credit hours required for our forensic chemistry degree Zrom 130 to 128. These mandated
reductions occurred at a time when we had planned on increasing the number of credit
hours regulired for the major, and when we were considering a track with no minor (that
would allow an increase in the chemistry and math content}. However, the local political
climate precluded these changes.

Describe how the results of your department's self-evaiuaticns have been used to improve student learning,
student skills, and the effectiveness of the chemistry program.

As a result of the new enforced prerequisite structure, students were better prepared for
their courses and course performance improved. Unfortunately, shortly thereafter, the
University moved the drop date from the middle of the term to the end of the term and
this resulted in greater numbers of D's and F's in courses.

As a result of our more conscious SACS-mandated annual assessment, we have pald more
attention to certain details in student learning outcomes and we have made changes in our
courses to address deficiencies that had not been previously readily apparent. For one
example, as a result of the detailed assessment in physical chemistry, an additional week
of coverage is being devoted to molecular orbital theory. For a second exzmple, as a
result of detailed assessment in organic chemistry, the instructors realized that the
textbook that they had been using had peen skipping steps in mechanisms {lowering student
performance in this area), so a new textbook was selected thls past year {and student
performance has improved in this area}).
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Final Comments

Please comment on (in as much detail as you wish) changes in the last five years in facuity, diversity initiatives,

T Sfessional development, support personnel, facilities, capitat equipment, curriculum, and any other items related to
yuur program that you believe would be of interest to CPT. We are especially interested in any new programs you
are about to undertake. Use additicnal sheets, if necessary. Please do not include actual self-evaluation
documents or reports,

As mentioned previcusly, since our last 5-year report, we moved into a new facility. In the
Fall semester 2004 before we began to move into the new building, the total University
enrcllment was 14,371 and the number of students enrolled in chemistry courses was 1,866, In
the Fall semester 2006 after had moved into the building, the total enrollment was 15,935 and
our enrollment was 2,389, This past Fall semester (2010), the total enrollment was 17,2%1 and
our enrollment was 2,828--since pre-move, the Uniwversity has grown by 20% and chemistry
enrollment has grown by 52%! While I don't have the figures for majors in 2004, in the Fall
of 2005 we had 217 majors and in the Fall 2010, we had 291 majors, an increase cf 34%.

While we have not yet outgrown our new building, we are starting teo feel the pinch. For
example, in the Fall 2005 semester, we had 2 sections {14 students total] of CHM 241 (Quant)}
lab, 2 sections (43 students) of CHM 348 (Biochem)] lab, and one section {15 students) of CHM
448 ({(P.Chem.} lab. In the Fall 2010, we had 3 sections (44 students) of 241, 3 sections (68
students} of 348, and 2 sections (35 students) of 448.

This growth has restricted some of what we might like teo do. Ancther program modification
that we have considered is the addition of a major in biochemistry. We anticipate that this
additicon would result in an increase in enrollment, and since we cannot accommodate a
significant increase, we have not added the major.

One last area that should be addressed is our coverage of inorganic chemistry (as an incrganic
chemist myself, this is a subject near and dear to me). Using the current ACS guidelines we
wmay appear to be weak in inorganic because {1} we cannot use our general chemistry course as a

indation course {or even as part of a foundation course) since there is a prohibition
specifically against general chemistry textbooks; (2) we are obligated t¢o use our senior
spring semester inorganiec course (CHM 467, Rdvanced Inorganic Chemistry) as a foundation
course rather than an in-depth course because this course does not have another inorganic
course (since general chemistry does not count] as a prerequisite; (3] we cannot really
mention another elective inorganic course that is offered (CHM 367, Introductory Inorganic
Chemistry}) as an in-depth course because it does not have CHM 467 as a prerequisite, and (4)
we cannot really fully address the inorganic content in other courses, such as CHM 368,
Environmental Chemistry, as contributing to our in-depth coverage since these courses do not
have CHM 467 as a prerequisite. We are currently limited in the number of hours that we can
reguire for a degree (to 120 semester credit hours) so to add, for example, CBM 367 as a
foundation course prereqguisite for the in-depth CHM 467, would require us to cut another 3
credit course from the curriculum. I am hopeful that the political climate will change so we
can address this in the next several years.

Cne final commment--at the end of the spring 2011 semester and with the beginning of the

summer 2011 semester, all of Sam Houston State University's course numbers have changed, so
both numbers are listed in our catalog copy.
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Department of Chemistry

Catalogs > Undegrgraduate Catalog 2010-2012 > Coliege of Arts & Sciences > Department of Chemistry

The Department of Chemistry is approved by the American Chemical Society.

Chair: Richard (Rick} E. Norman (936) 294-1527 norman@shsu.edu

Faculty: Benny Arney, Tom Chasteen, Mary Lynn DeShazo, Donovan Haines, Paul Loeffler,
Rick Norman, liona Petyikovics, David Thompson, Rick White, Darren Williams

Website: www.shsu.edu/~chemistry/

Mission

— The Department of Chemistry is committed to providing an educational environment
conducive to scholarship, intellectual develepment, and the acquisition of a foundation of
knowledge and techniques required of professional chemists, This goal requires the effective
representation of the fundamental areas of chemistry, a dedicated and creative facuity, and
support for the many functions of the department.

Academic Programs

BS in Chemistry for professional chemists

BS in Chemistry for other technical careers

BS in Chemistry with emphasis in Biochemistry-Biotechnology

BS in Chemistry with emphasis in Forensic Science

BS in Forensic Chemistry

BS in Composite Science with emphasis in Chemistry (program being phased out)
BS in Chemistry/Chemtical Engineering

* & & & & 8 8

The Department of Chemistry is approved by the American Chemical Society. Chemistry
majors may pursue the Bachelor of Science for professional chemists that leads to American
Chemical Society certification and prepares students for graduate studies in traditional
chemical fields. Students interested in professional schools, chemistry associated industries,
or secondary education may pursue the Bachelor of Science for other technical careers. The
Bachelor of Science in Chemistry with emphasis in Biochemistry-Biotechnology prepares
students for careers in hi-tech companies in the Houston area and across the state and
nation. The growing interest in Forensic Science has prompted the Department of Chemistry
to offer & Bachelor of Science in Forensic Chemistry that is designed to prepare students for
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Department of Chemistry - Sam Houston State University http://www shsu.edu/catalog/chm html

2of 10

careers combining a knowledge of chemistry and the legal system. Students completing this
degree can pursue opportunities in various forensic labs across the country, or can continue
their education either in the graduate program in Forensic Science, or in graduate programs
that are more traditional.

Highlights

+ The Department of Chemistry has a study abroad program in Germany In which students carry out
summer undergraduate research in a German University and can experience the culture and appreach to
chemical education in Europe,

s The Department of Chemistry moved inte an impressive new facility (the Chemistry/ Forensic Science
Building) during the Fall semester of 2005 greatly expanding and improving the laboratory facilities.

Career Opportunities

Everything around you is composed of chemicals. We live in a world of chemicals and life
would not be possible without them. An understanding of the fundamentals of chemistry is
important for everyone in today’s society. Professional chemists are working to enhance our
quality of life by improvements in food, medicine, clothing, building supplies, products for
recreation, and a whole range of consumer products.

Virtually every industry or business that makes or sells a product is involved in chemistry, It is
no wonder that the various areas of chemical and biochemical technology offer the largest
field of employment in the physical sciences. Chemists are employed in fields such as:

environmental analysis
agriculture
biotechnology
pharmaceutical research
waste management
energy production
forensic science
petrochemical industry

B & » 2 & a4 @

Chemistry graduates will find many applications for their training in the fields of education,
business, industry, law, government, and medicine.

Suggested Minors

A variety of minors can complement a major in chemistry. Some of the more popular minors
in recent years have been biclogy, criminal justice, general business, and mathematics,
Others have included education, history, political science, and psychology.

Student Organizations

Chemistry Club - The Chemistry Club is an active organization which encourages student
interactions in a social atmosphere and which supports student travel to professional
meetings.

S/25/11 8:16 AM



Department of Chemistry - Sam Houston State University hup://www.shsu.edu/catalog/chm.himl

3of 10

Scholarships

Scholarships are available from the Department in Chemistry and from the University to
support students’ studies, For further information, contact the Chair, Department of Chemistry
or visit the Department of Chemistry Home Page. Information on University scholarships may
be obtained from the Office of Academic Scholarships website at www,.shsu.edu/~sfa_www
/scholarship.himl or telephone (936) 294-1672.

Curricium

Chemistry students learn how to critically examine and analyze observations, to use chemical
understanding to propose selutions to problems of a quantitative or qualitative nature that
may arise in industry, in academia or in various careers associated with chemistry. Students
majoring in Chemistry have the opportunity for hands-on experience in working with atomic
absorption, gas chromatography, high performance liquid chromatography, ultraviolet and
visible spectroscopy, 60 MHz and 300 MHz nuclear magnetic resonance spectroscopy, mass
spectrometry, ion chromatography, capillary electrophoresis, and other standard
instrumentation in chemistry.

Required Courses for Major

Required courses: CHM 138/118, 139/119, 238/218, 239/215, 241, 410, 440, 448, 467 32
hrs.

Students will select one of the following tracks:

& BS for Professional Chemists: CHM 348, 426, 449, 495, CHM 3 hrs. Advanced 16 hrs.
* BS for Other Technical Careers: CHM 4286, 495, CHM 3 hrs. Advanced 2 hrs.

Bachelor of Science
Major in Chemistry for Professional Chemists

SHSU Course Number Hours Recommended

Sequence

Core Curriculum

Component Area I (Communication) 6. Freshman

Component Area II (Mathematics)! 2 Freshman

Component Area III (Natural Sciences) 8 Freshman or Sophomore

Component Area IV (Humanities/Visual/Performing Arts) 9 Throughout

Component Area V (Social/Behavioral Sciences) 15 Throughout

Component Area VI (Institutionaily Designated Option) 1

Degree Specific Requirements

MTH 142 _<MATH 14201 4 Freshman

MTH 143 <HATH 1430 4 Freshman

PHY 138/118 <PHYS 1301/1101>° 4 Sophomore

PHY 139/118 <PHYS 1302/1102> 4 Sophomore

ENG 330 <ENGL 3330> 3 Sophomore or Junior

Major Core

Major

CHM 138/118 <CHEM 1311/1111> 4 Frestiman Fall term

CHM 139/119 «<CHEM 1312/1112> 4 Freshrnan Spring term

5/25/11 8:16 AM
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CHM 238/218 «CHEM 2323/2123> 4 Sophomore Fall term
CHM 239/CHM 218 <CHEM 237258/2125 4 Sophomore Spring term
CHM 241 <CHEM 2401 > 4 Sophomore or Junior
CHM 348 <CHEM 3438 4 Junior or Senior Fall term
CHM 448 «CHEM 4448 4 Junior Fall term
CHM 448 <CHEM 4449> 4 Junior Spring term
CHM 440 <CHEM 440 4 Junior or Senior Fall term
CHM 426 <CHFEM 4260 > 2 Senior Spring term
CHM 4567 <CHEM 4367 3 Senior Spring term
CHM 410 «<CHEM 4100 1 Junior or Senior
CHM 495 <CHEM 4385 3 Junior or Senior
CHM <(CHEM> Advanced elective 3 Junior or Senior
Minor {if required)

A minor, including 6 advanced hours is required.3 18

Electives

General electives &

Advanced electives 6

Total Hours: 120-128

Notes: MTH 142 satisfies the Component Area II requirement and the degree specific requirement.

2pHyY 138/118 and PHY 139/119 satisfy the Component Area III requirement and the degree specific
requirement.

A minor in MTH, for instance, only requires 10 additional hours beyond MTH 142 & 143,
CHM 367, 368, 339, 442, and 443 are recommended.
A minor requires six semesters of coursework, a minimum of 18 credits (six advanced) in an approved field.

Students should use elective and minor hours to satisfy the 42 advanced hour reguirement.

***3 Digit to 4 Digit Crosswalk® ¥ %

Bachelor of Science

Major in Chemistry Other Technical Careers

SHSU Course Number Hours  Recommended
Sequence
Core Curricitlum
Component Area I (Communication)* 6 Freshman
Component Area II {Mathematics) 3 Freshman

http://www.shsu.edu/catalog/chm, kil
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Compeonent Area IIT (Natural Sciences)

Component Area IV (Humanities/Visual/Performing Arts)
Component Area V (Sccial/Behavicral Sciences)
Component Area VI {Institutionally Designated Option)

Degree Specific Requirements

MTH 142 <MATH 1420:-1

MTH 143 <MATH 1430

PHY 138/118 <PHYS 13G1/1101 2
PHY 139/119 <PHYS 1302/1107>
ENG 330 <EMGL 3330

Major Core

Major

CHM 138/118 <CHEM 13£1/1111
CHM 139/119 «CHERM 1312/313112>
CHM 238/218 < CHEM 2323/2123>

CHM 239/CHM 219 <CHEM 2325/2125>
CHM 241 <CHER 2401 >

CHM 448 <CHEM 4448

CHM 440 <CHEM 4440>

CHM 426 <CHEM 42603

CHM 467 <CHEM 4357 >

CHM 410 <CHEM 4190>

CHM 495 <CHEM 4395

CHM Advanced elective

Minor (if required)

A minor, including 6 advanced hours is required.3
Electives.

General electives

Advanced electives

Total Hours: 120-120 Hours

Wh b
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9

15

18

14

hitp:/Awww.shsu.edu/eatalogichm himl

Freshman or Sophomore

Threughout

Throughout

Freshman

Freshman
Sophomuore
Sophomore
Sophomore or Junior

Freshman Fall term
Freshman Spring term
Sophomore Fall term
Sophomore Spring term
Sophomoere or Junior
Junior Falf term

Junior or Senior Fall term
Senior Spring term
Senior Spring term
Junior or Senior

Junier or Senior

Junior or Senior
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Notes: MTH 142 satisfies the Component Area II requirement and the degree specific reguirement.

ZpHy 138/118 and PHY 139/119 satisfy the Component Area III requirement and the degree specific
requirement.

3A minor In MTH, for instance,.only requires 10 additional hours beyond MTH 142 & 143,
CHM 367, 368, 339, 442, and 443 are recommended.
A miner requires six semesters of coursework, @ minimum of 18 credits (six advanced) in an approved field,

Students should use elective and minor hours to satisfy the 42 advanced hour requirement.

Teacher Certification

Students seeking a background that will prepare them to teach chemistry at the secondary
level should pursue a major in chemistry with a minor in secondary education.

Emphasis in Biochemistry-Biotechnology

Students seeking a background that will prepare them for the emerging technologies in
biochemistry and biotechnology can select advanced courses that will lead to a major in
chemistry and a minor in biology.

Emphasis in Forensic Science

Students seeking a background that will prepare them for careers in Forensic Science can
select advanced courses that lead to a major in chemistry and a minor in Criminal Justice
and/or Biology.

Bachelor of Science

Major in Forensic Chemistry

Students seeking background and training in the area of forensic science can get a Bachelor of
Science in Forensic Chemistry with a Criminal Justice minor, This degree option educates
students for careers in forensic chemistry in both private and government arenas and aiso
prepares students to enter graduate schools in forensic science.

k*¥*3 Digit to 4 Digit Crosswallce ¥ *

Bachelor of Science
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Major in Forensic Chemistry

SHSU Course Number

Core Curricufum

Component Area I (Communication)

Component Area I1 (Mathematics)1

Component Area III (Natural Sciences)

Compenent Area IV (Humanities/Visual/Performing Arts)
Component Area V {Sccial/Behavioral Sciences)
Component Area VI (Institutionally Designated Option)

Degree Specific Requirements

MTH 142 <MATH 142051

MTH 143 <MATH 1430>

PHY 138/118 <PHYS 1301/1101>°
PHY 139/119 <PHYS 1302/1102>
ENG 330 <ENGL 3330>

BIO 161/111 <BIOL 1311/1111>
BIO 162/112 <BIOL 1313/1113>
BIQ 244 <BIOL 2440>

BIO 345 <BIOL 3450>

Major Core

Major

CHM 138/118 <CHEM 1311/1111>
CHM 139/119 <CHEM 1312/1112>
CHM 238/218 <CHEM 2323/2123>
CHM 239/CHM 219 <CHEM 2 2125>
CHM 241 <CHEM 2401>

CHM 348 <CHEM 3438>

CHM 448 <CHEM 4448>

Hours

15

NN N NI S N N

B I - S N - N

htep:/fwww.shsu.edu/catalog/chm. himl

Recommended
Sequence

Freshman

Freshman

Freshman or Sophomore
Throughout

Throughout

Freshman

Freshman
Sophomore
Sophomore

Sophomore or Junior

Freshman

Freshman
Sophomore

Sophomore or Junior

Freshman Fall term
Freshman Spring term
Sophomore Fall term

Sophomore Spring term
Sephomore or Junior
Junior Fall term
Junior Fall term

32511 8:16 AM
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CHM 410 <CHEM 4100> 1 Senior

CHM 440 <CHEM 4440> 4 Senicr Fall term
-"'" CHM 467 <CHEM 4367> 3 Senior Spring term

CHM 480 <CHEM 4380> 3 Senior Spring term

Minor (if required) CJ minor required

Cl 261 <CRI12361> 3 Sophomore

£l 262 <CRIJ 2362> 3 Sophamore

C) 264 <CRI] 2364> 3 Junior

C3 366 <CRI] 3366> 3 Junior

¢l 378 <CR13 3378> 3 Senior

] 485 <CRIJ 4385> 3 Senior

Flectives

Advanced electives® 7

Totat Hours: 130 Hours

Notes: ‘MTH 142 satisfies the Compenent Area II requirement and the degree specific reguirement.

ZpRy 138/118 and PHY 139/119 satisfy the Component Area III reqguirement and the degree specific
requirement,

3students who are interested in the M.S. in Forensic Science program at SHSU are encouraged to take BIO 347
and 480 as the advanced electives,

Chemistry/Chemical Engineering

A Dual Degree Plan for Concurrent Bachelor of Science Degrees
from Sam Houston State University and Universities with
Recognized Accredited Chemical Engineering Degree Programs

In this plan the student completes three years in Chemistry at Sam Houston State University
and two years in Chemical Engineering at a university with a recognized accredited chemical
engineering degree program. On successful completion of the curriculum shown below and the
chemical engineering curriculum at & university with a recognized accredited degree program
in chemical engineering, the student will receive two Bachelor of Science degrees, a Bachelor
of Science with a major in Chemistry from Sam Houston State University, and a Bachelor of
Science in Chemical Engineering from the university with the recognized accredited chemical
engineering degree program.
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Major in Chemistry/Chemical Engineering

SHSU Course Number Hours
Core Curriculum
Component Area I (Communication) 6
Component Area II (Mathematics)! 3
Component Area III (Natural Sciences) 8
Component Area IV (Humanities/Visual/Performing Arts) 9
Component Area V (Social/Behavioral Sciences) 15
Component Area VI (Institutionally Designated Option) 1
Degree Specific Requirements
MTH 142 <MATH 1420>" 4
MTH 143 <MATH 143G> 4
MTH 244 <MATH 2440 4
MTH 376 <MATH 3376> 3
PHY 141 <PHYS 1411> 4
PHY 142 <PHYS 14225 4
PHY 245 <PHYS 2426> 4
IT 161 <ITEC 1361> 3
ENG 330 <ENGL 3330> 3
Major Core
Major
CHM 138/118 <CHEM 1311/1111>2 j

CHM 139/119 <CHEM 1312/1112>2

Bachelor of Science

hitp:/Awvyww shsu.edw/catalog/chm. him!

Recommended
Sequence

Freshman

Freshman

Freshman
Throughout

Throughout

Freshman

Freshman
Sophomore
Junior
Freshman
Sophomaore
Sophomore
Junior
Sophomore

Freshman Fall term
Freshman Spring term

5125111 8:16 AM
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CHM 241 <CHEM 2401>
CHM 238/218 <CHEM 2323/2123>
-~ CHM 239/CHM 219 <CHEM 2325/2125>
CHM 448 <CHEM 4448>
CHM 449 <CHEM 4449>

Sophomore
Sophomore Fall term
Sophomore Spring term
Junior Fall term
Junior Spring term

W= b Do

CHM 4310 <CHEM 4100> Junior
CHM 426 <CHEM 4260> Junior Spring term
CHM Advanced elective Junior

Minor (if required)

Two years (60 credit hours) of advanced courses in Chemical
Engineering from a University with a Recognized Accredited (60)  Senior and Fifth year
Chemical Engineering Degree Program are aiso required

Total Hours: 98 + 60 Hours (98 at SHSU, 60 at a ChemE program)

Notes: IMTH 142 satisfies the Component Area 1T requirement and the degree specific requirement.

2CHM 138/118/139/119 satisfy the Component Area I1I requirements and major reguirements,

Minor in Chemistry
*¥*£3 Digit to 4 Digit Crosswalk#¥*

A minor in Chemistry requires a minimum of six semesters of coursework and shall include
CHM 138/118, 139/119, 238/218, 239/219, 241, and six semester hours of advanced
chemistry including one advanced laboratory course. For students majoring in Food Science
and Nutrition, the minor consists of CHM 138/118, 139/119, 238/218, 239/219, 348, and
339.

Sam Houston State University | Huntsville, Texas 77341 | (936) 294-1111 | (866)BFARKAT |
Contact Web Editor

© Copyright Sam Houston State University | All rights reserved. | A Member of The Texas State
University System
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Career and Technology Course Descriptions

4380> Work-based Mentorship.

rovide students with the opportunity to gain specialized work-based experiences.
isite: Juhiqr or senior standing. May be repeated or taken concurrently to a maximum of 9
rs, Writing enhartged. Credit 1-9.

: 3 , : —

— NOTE: Sam Houston State University has adopted 2 four-digit course numbering system to hecome
effective Summer 2011, Four-digit course numbers are indicated in the course descriptions in grange
and within angle brackets < >,

| Chemistry Course Descriptions

NOTE: THEA requirements for mathematics courses listed as prerequisites for chemistry courses are
published in the current schedule of classes. These requirements are in addition to any prerequisites
listed below.

CHM 115 <CHEM 1108> Inorganic and Environmental Chemistry Laboratory. [CHEM 1105]
Laboratory for CHM 135. Concurrent enrollment in CHM 135 <CHEM 1306> is recommended. Credit
1.

CHM 116 <CHEM 1107> QOrganic and Biochemistry Laboratory. [CHEM 1107]
Laboratory for CHM 136 <CHERM 1307>. Cancurrent enrollment in GHM 136 <CHEM 1307> is
recommended. Cradit 1.

CHM 118 <CHEM 1111> General Chemistry I: Laboratory. [CHEM 1111]
Laboratory for CHM 138 <CHEM 1311>. Prerequisite: Prior credit for or concurrent enrollment in CHM
138 <CHEM 1311>. Credit 1.

CHM 118 <CHEM 1112> General Chemistry Ii; Laboratory. [CHEM 1112]
Laboratory for CHM 139, Prerequisite: A minimum grade of C in CHM 118 <CHEM 1111> and prior
credit for or concurrent enrollment in CHM 139 <CHEM 1312>. Credit 1.
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CHM 135 <CHEM 1306> Inorganic and Environmental Chemistry Lecture. [CHEM 1305]
The elements and their compounds are considered from a non-technical standpoint with emphasis
placed on more familiar materials. This course Is for non-science majors. Credit 3.

CHM 138 <CHEM 1307> Introductory Organic and Biochemistry Lecture. [CHEM-1307]

An orientation in organic chemistry is given in the first part of the course to allow treatment of the
chemistry of nutrition and other biochemical aspects given in the last part. This course is for
nen-science majors, Prerequisite: CHM 135 <CHEM 1306>, CHM 138 <CHEM 1311> or completion of
a high school chemistry course. Credit 3.

CHM 138 <CHEM 1311> General Chemistry |: Lecture. [CHEM 1311}

The fotlowing topics are studied: chemical changes and laws governing them; normenclature:
introduction to thermodynamics; reactions invelving oxygen, hydrogen, acids, bases, and salts;
ionization; metathesis; the periodic table, and atomic and molecular structure. This course is for
chemistry and other science majors. Prerequisite: Minimum grade of C in MTH 163 <MATH 1316,
MTH 170 <MATH 1314>, MTH 199 <MATH 1324> or MTH 284 <MATH 2384> or equivalent, or a
mirimum Math score of 270 on the THEA (or equivalent). Fail, Spring, Summer |, Credit 3,

CHM 139 <CHEM 1312> General Chemistry l: Lecture. [CHEM 1312]

Descriptive chemistry, gas laws, equilibria, kinetics, thermodynamics, electrochemistry, and oxidation-
reduction reactions are presented. Prerequisite: A minimum grade of C in CHM 138. Fall, Spring,
Summer [ Credit 3.

CHM 238 <CHEM 2323> Organic Chemistry I: Lecture. [CHEM 2323]

A study of chemical bonding and structure of organic molecules is made. Functional group reactions
and syntheses are emphasized. Reaction mechanisms, nomenclature and isomerism are studied.
Prerequisite: A minimum grade of C in CHM 138/118 and 139/119. Fall, Spring, Summer |, Credit 3.

CHM 218 <CHEM 2123> Organic Chemistry I: Laboratory. [CHEM 2123}
Laboratory for CHM 238, Prerequisite: A minimum grade of C in CHM 119, and prior credit for or
concurrent enroliment in CHM 238. Credit 1.

CHM 239 <CHEM 2325> Organic Chemistry II: Lecture. [CHEM 2325]
The general plan of CHM 238 <CHEM 2323> is continued. Fall, Spring, Summer iI. Prerequisite: A
minimum grade of C in CHM 139, 139 and 238. Credit 3.

CHM 218 <CHEM 2125> Organic Chemistry if: Laboratory. [CHEM 2125]
Laboratery for CHM 239. Prerequisite; A minimum grade of C in CHM 218, and prior credit for or
concurrent enrolliment in CHM 239. Credit 1,

CHM 241 <CHEM 2401> Quantitative Analysis.

The fundamental principies of quantitative analysis are emphasized. Acid-base, complexometric,
precipitation, and redox titrations, solution equilibria and spectrophotometric analysis are discussed.
Laboratory exercises involve all types of volumetric procedures and colorimetric analysis. Four-hour
labaratory. Prerequisite: A minimum grade of C in CHM 138/118, 139/119. Fall, Spring. Credit 4.

CHM 339 <CHEM 333%> Metabolism.

This course is a study of the bioenergetics associated with the metabolic pathways and processes. The
metabolism of carbohydrates, lipids, proteins, and nucleic acids; the interrelationship of the metabolic
pathways; and the regulation of metabolism are emphasized. Prerequisite: A minimum grade of C in
CHM 138/118, 139/118, 238/218, 239/219, and 348. Spring. Credit 3.

CHM 348 <CHEM 3438> Introductory Biochemistry.

The chemistry and functions of carbohydrates, lipids, proteins, enzymes, nucleic acids and vitamins:
enzyme kinetics, the processes of and mechanisms of digestion and absorption; and biociogical buffers
are studied. Four-hour laboratory. Writing Enhanced. Prerequisite: A minimum grade of C in CHM
138/118, 139/119, 238/218, 239/219. Fall. Credit 4.

CHM 361 <CHEM 3361> Discoveries in Chemisfry and Textiles.
Attention will be focused on early scientists, the times in which they worked, important aspects of their
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efforts, and how their research continues to impact us today. Lectures will occur in the geographical
areas where their work took place. Prerequisite: CHM 135 <CHEM 1306> or CHM 138, junior standing,
— and permission of the instructor. Odd years during the Spring/Summer | break. Credit 3.

CHM 367 <CHEM 3367> Introductory inorganic Chemistry.

General principles of inorganic chemistry are presented with a descriptive and practical rather than
mathematical approach. Periodic relationships of elements and bonding, reactions and synthesis of
inorganic compounds, acid-base chemistry are studied. Prerequisite; A minimum grade of C in CHM
138/118, 139/118, 238, Fall. Credit 3.

CHM 368 <CHEM 3368> Environmental Chemistry,

The chemicai principles underlying the effects of air, water, and soil pollution are covered. Specific
attention is paid to gas phase radical reactions, light absorption characteristics of atmospheric
components, sofution chemistry of fresh and salt water systems, and the mobility and chemistry of
metal components of soii systems. Writing Enhanced. Prerequisite: A minimum grade of C in CHM
138/118, 139/119, 241, 238 and 239 (or concurrent enroliment in CHM 238). Spring even years. Credit
3.

CHM 410 <CHEM 4100> Chemical Literature Seminar,

Methods of searching the literature in chemisiry are presented. Emphasis is placed on the use of
Chemical Abstracts, Beilstein, chemical patent literature, journals, and reference collections in the
several specialties of chemistry. Prerequisite: Junior standing in chemistry. Fall, Spring. Credit 1.

CHM 426 <CHEM 4260> Advanced Integrated Laboratory.

This course will invoive in-depth experiments that require the use of sophisticated synthetic and
analytical procedures in the areas of organic, inorganic or analytical chemistry. Writing Enhanced.
Prerequisite: A minimum grade of C in CHM 138/118, 139/118, 238/218, 239/219, 241, 448. Spring.
Credit 2.

CHM 440 <CHEM 4440> Instrumental Analytical Chemistry,

—_ Spectrophotometry, separation techniques and mass spectrometry are discussed. Specific topics
include the computer's use in the modern laboratory, ultraviclet and visible absorption, atomic
absorption, flame emission, and inductively coupled plasma spectroscopy, infrared absorption, and gas
and liquid chromatography. Instruments for these techniques are used in the laboratory work. Writing
Enhanced. Prerequisite: A minimum grade of C in CHM 138/118, 139/119, 238, 239 and 241 and a
rinimum grade of C or concurrent enrollment in CHM 448. Four-hour laboratory. Fall. Credit 4.

CHM 441 <CHEM 4441> Methods for Environmental and Industrial Analysis.

Thig course covers the philosophy of modern instrumental méthods used for environmental and
industrial analyses. The topics to be covered include quality control and quality assurance good
laboratory practices, waste minimization and elimination, safe laboratory operation, ISQ standards,
EPA methodology, and statistical data analysis. Prerequisites: A minimum grade of C in CHM 241, 238
and 239, and CHM 368. Spring. Credit 4.

CHM 442 <CHEM 4442> Air Quality.

An in-depth study of the sources of air pollution is made. Sampling procedures and the chemical
analyses required for identification of poliutants are studied. Control methods for the restriction of air
poliution are outlined. Four-hour laboratory. Prerequisite; A minimum grade of C in CHM 138/118,
139/119, 241, 238 and 239. Spring odd years. Credit 4.

CHM 443 <CHEM 4443> Structural Spectroscopic Methods.
A survey of the spectroscopic and spectrometric methods for elucidation of structural information for
chemical compounds with emphasis on the structural identification of unknowns. The methods of
uitraviolet-visible spectrophotometry, Fourier-transform infrared spectroscapy, mass spectrometry, and
both one- and two-dimensional nuclear magnetic resonance spectroscopy will be covered. The relative
strengths, complementary nature, and utility will be discussed. The focus will be the determination of
chemical structures by spectroscopic/spactrometric methods. Writing Enhanced. Prerequisite: A

— minimum grade of C in CHM 138/118, 139/119, 238/218, 239/219, Spring even years. Credit 4.
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CHM 448 <CHEM 4448> Physical Chemistry I.

The foundations of thermodynamics and speciroscopic methods (radio-frequency, microwave, infrared,
o Raman, UV-visible, and X-ray) are developed from first principals with an atomistic point of view.

Four-hour laboratory. Writing Enhanced. Prerequisite: A minimum grade of C in CHM 138/118,

139/119, 238/218, 239/219, MTH 142, 143 and one year of physics. Fall. Credit 4.

CHM 448 <CHERM 4449> Physical Chemistry il

The developments of thermochemistry, phase diagrams, equilibria, and kinetics are traced from the
statisticat mechanics of quantum states to the macroscopic observations of thermodynamics.
Four-hour laboratory. Prerequisite: A minimum grade of C in CHM 138/118, 139/119, 238/218, 239/219,
448, Spring. Credit 4.

CHM 467 <CHEM 4387> Advanced Inorganic Chemistry.

Properties of afoms and ions, bonding theory and structure, acid-base theory, reactions of inorganic
compounds, nonaqueous solvents, and coordination chemistry are studied, Emphasis is on the
underlying theoretical concepts involved. Prerequisite: A minimum grade of C in CHM 138/118,
139/119, 238/218, 239/219, 448. Spring. Credit 3.

CHM 480 <CHEM 4380> Forensic Chemistry.

This is a one semester course focused on surveying important aspects of chemistry to forensic
inquiries. Focus will be on the validity of results. Techniques and methods for selecting proper
techniques to answer various questicns will be discussed. Writing Enhanced. Prerequisite: A minimum
grade of C in CHM 138/118, 139/119, 238/218, 238/218, 440 and 467 {or concurrent enrcliment in
CHM 467); MTH 142. Spring. Credit 3.

CHM 495 <CHEM 4395> Undergraduate Research in Chemistry.

This course acquaints the senior student with techniques used in simple research problems.
Prerequisite: student must have a minimum of 20 semester hours in chemistry and consent of the
Department Chair. May be repealed for an additional three semester hours by those students having a
definite project to complete. This course may be taken for Academic Distinction credit. See Academic
Distinctiorr Program in this catalog. Credit 3.

NOTE: Sam Houston State University has adopted a four-digit course numbering system to become
effective Summer 2011, Four-digit course numbers arg indicated in the course descriptions in orange
ard within angle brackets < >,

COM 131 <COMS
A survey of the comm

troduction to Human Communication. [SPCH 1311]
tion studies fieid. Students will be introduced to the basic principles,

COM 161 <20MS 1361> Public Speaking. [SPCH 1315)

An introguCtory course in research, composttion, organization, and delivery of informative and
persuasive speeches for various purposes and sions. Includes strategies for reducing speaker
apprehension. Cradit 3.

OM 231 <COMS 2331> Introduction to Communication Theory and Research.

An intreduction to theory and research in the field of communicationwith an emphasis on inferpersonal
and family communication. Students prepare reviews of literature as well as scholarly abstracts. Credit
3.

COM 233 <COMS 2333> Performance of Literature. [SPCH 2341]
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FALL 2010 CHM 440 01 INSTRUMENTAL ANALYTICAL CHEM {CHM440011AF10) > SYLLABUS

e

R

Syllabus

&  Syllabus Chemistry 440 Instrumental Analytical Chemistry Fall 2010

[@@ Text:

+ Required: Principles of Instrumental Analysis, gth ed.; 3koog, Holler, and Crouch.
{Thompscn/Brooks/Cole Publishing: ISBN # 0495012017}

» Suggested Library resource: Handbook for Authors, American Chemical Society, T11.A4
1978

Class Meets in Chemistry/Forensic Science Room 101 or 103 TTh 9:30 - 11 am.

Lab Meets in Chemistry Forensic Science Room 308. Because of the extensive writing
content of the laboratory reports this is a writing enhanced course,

Office hrs. 11:00am - 1:00pm MWF; 8:00am - 8:30am and 11:00am-noon Tuesday; 9:00 to
9:30 am Thursday; E-mail Office hours almost anytime

Chapter 1 Introduction

= - Al pages

+ - Picking an Instrument

= - Analog domain versus digital domain

« - Calibration

» - Figures of merit

+ - Also make sure your computer account works

Chapter 4 Computers and Instrumental Labs

. Pages 80-83: 87.25-838.4; 90.4-end
« - Binary data stored in memory locations
. Base 2, Base 8, hexadecimal
. Analog to digital conversion

« - The anatomy of a computer, memory, buses, microprocessor, dispiay, storage
s - Computer applications for data procassing
+ - Instrumental Computer Networks

Chapter 5 Signals and Noise

» - Pages 113.75-114.4; 115.4-120.45; leave out equations; read about ELLNs on p127.
» . Signal to noise ratio (S/N)

= - Degradation of S/N

+» - Enhancement of S/N

+ - Filtering

Chapter & Introduction to Spectrometric Methods

s - Pages 132-135.85; 144.25-end; Iots of nomenciature here; eq. 6-2, 6-20; 6-21; 6-30
through 6-34.

Electromagnetic radiation, wavelengths, frequencies, energiss

The photoelectric effect

Beers Law

Chapter 7 Components of Optical Instruments

EDIT VIEW



Pages 164-171.75; 175.9.204.6
Light Sources

Monochromators

Light detectors

Digitally signal processing
Fourier Transform

Chapter 8-9 Atomic Absorption Spectroscopy

. All pages

. Historically, THE metals detection instrument
. The “simple” atomic spectra

. Atomization

. Nebulizers

= - Electrathermat atomization

» - Double beam versus single beam AAS

= - AAS interferences
Chapter 10 tnductively Coupled Plasma

o Pages 254-269.75

« - The wonder of the plasma, temperatures, configurations, importance of argon
» Reowland circle sequential monochromators

. Multichannel polychromators

Chapter 13-14 UV/VIS Spectrametry

« Equation 13-1; Table 13-1
» Pages 348.8-366; 367-370.4

Chapter 15 Molecular Luminescence
Pages 389-404.45; 410.25-417.8; 422 6-end
Chapter 16 IR Spectrometry

Pages 438.85-444.3; Figures 16-1, 16-7, 16-8, 16-9, 16-10, 16-12, 17-8, 17-5; Fourier
primer:204.6-211

Chapter 27 Separation Science Starts with GC Separate then detact!
« - Pages: exclude 27A-1, -2 and -3; Start at 27B

¢« - Fundamentals of gas chromatography
» . |Injectors

. Split/Splitess

. On-column

. Ovens

+ +  Fast GC as the fulure

. Columns

. The old metal column
- - Capillary

- +  Megabore

. - Microbore

e - Detectors (FID, ECD, TCD, FPD, NPD, SCD)



s+ GCxGC introduction
» - Fast GC introduction

Chapter 30 Capillary Electrophoresis

Pages 867-882.4 {especially: CZE, CITP, and CIEF}
Electroosmotic flow

CZE

CITP

CIEF

* & » o 9

Chapter 28 High Performance Liquid Chromategraphy

= - Pages 816-828.6; 839.25-844.5 and eq 26-22 and 26-16 in chapter 26
e - Multiport injectors

¢ - Pumps, columns and all that pressure
s - Deteclors

s - lsocratic elution

+ - Solvent programming

Chapter 27, 11, 20 GC/MS and Molecular Mass Spectrometry
Chapter 27 Gas Chromatography

« - Pages 798-800
s - Chromatographic Equations

Chapter 11 Atomic Mass spectrometry

e - Pages 281-294.25
Isotopes
Molecular ions
Daughter ions
Fragmentation

Chapter 20 Molecular Mass Spectrometry

Pages 550-558.75; 563.8-574.75; 577.8-end
lon sources

Electron impact

Chemical ionization
Mass analyzers

Magnetic sector

CQuadrapole

lon trap

Time of flight
GCIMS/IMS

-
]
»
»
]
]
*
a
-
»

There will be three 80 minute long tests, and a two hour final:

The first test date is Thursday, September 23, 2010.

The second test date is Thursday October 21, 2010.

The third test date is Tuesday, November 23, 2010. {changed}

The Final is scheduled for Tuesday, December 14, 200 @ 8 am to 10 am. This is a
two hour final.



{The scheduled test dales are not negotiable but may be changed by the instructor.)
The grades in this class will be assigned in the following way:

« greater than 89.5% = final grade of A
» 795108958

» 69.5t0795C

» 5951t069.5D

e less then 595 F

Three 80 minute tests = 40%

The final = 20%

Lab reports = 25% (if two or more labs are not submitted the whole lab grade will be zero)
Class participation, forum postings, and attendance = 15%

Excessive absences, tardiness, or leaving early will adversely affect your grade in the course.

Attendance Policy

Attendance is required. Since this is a Tuesday/Thursday class, two unexcused absences per
semester are allowed. Any tests missed because of unexcused absences will result in a
grade of zero for that test. Excused absences include medical problems (with documentation
from a doctor}), death in the family, excused absences while conducting official Sam Houston
State University business, or absences approved by the instructor before the time of the
absence. Beginning with the third unexcused absence, the instructor reserves the right to
lower the student's final course grade. Tardiness, or leaving class or lab early can also
adversely affect your grade in the course. information that the student needs to use to
provide informaticn o determine whether an absence is excused or not (doctor's excuse efc.)
must be presented to the instructor within one week after the absence.

Required Calculator

To limit the use of memory-intensive calculaters that can store text, formulae, and chemical
nomenclature, you are require to use a Texas Instruments Ti30 model calculator in this
course during in class tests. There are mulliple different TI30 models and all of them will
work but | suggest the TI36Xa. Other calculaters like T Models T134 and TI36 don't meet
this requirement.

Purpose of This Course
The purpese of this 4 semester hour chemistry course is to provide a broad introduction to
modern, analytical instrumental methods of chemical analysis.

Course Description

CHM 440 INSTRUMENTAL ANALYTICAL CHEMISTRY Spectrophotometry, separation
techniques and mass spectrometry are discussed. Specific topics include the computer's use
in the modern laboratory, uliraviolet and visible absorption, atomic absorption, flame
emission, and inductively coupled plasma spectroscopy, infrared absorption, and gas and
liguid chromatography. Instruments for these techniques are used in the laboratory work.
Prerequisites: A minimumn grade of C in CHM 238, and 233 and a minimum grade of C or

concurrent enroliment in CHM 448, Fall. Credit 4.

Online Assignments

Note that the Blackboard server is routinely backed up in the middle of the night. When this
occurs, Blackboard will not be available {o you for as long as 1.5 hours. The time of the
backup is somewhsre around 3 am but may change. Before you arrange your schedule {o
routinely complete your online assignments in these wee hours, e-mail the SHSU heip desk
(helpdesk@shsu.edu) and ask them specifically "At what time is the Blackboard server NOT
AVAILABLE because of maintenance or backup procedures?" then make your plans
accordingly.



Missed Tests
There are no make-ups for unexcused absences on tests or the final. If you miss an exam for
an unexcused absence then your grade on that exam is zero.

Excused absences included sickness that involves a doctor or health clinic visit, death in the
immediate family, and emergency situations like fires or automolibe accidents,

If you have an excused absence and can't attend a test, when you supply documentation for
your absence a make-up exam will be scheduled. It is your responsibility to contact me as
soon as possible after the missed test to begin this process. If you do not supply that
documentation before the next schedule test then the missed test grade becomes zero. In
other words, excused absences require documentation.

If you miss a test or are going to miss a test i is in your best interest to contact me by phone
936) 294-1553 or e-mail as soon as you can.

Student Absences on Religious Holidays

An institution of higher education shall excuse a student from attending classes or other
required activities, including examinations, for the cbservance of a religious holy day,
including travel for that purpose. A student whose absence is excused under this subsection
may not be penalized for that absence and shall be allowed to fake an examination or
complete an assignment from which the student is excused within a reasonable time after the
ahsence. A student who plans to miss a class or required activity to observe a religious holy
day should inform the prefessor in writing prior 1o planned absence.

Students with Disabilities
Services to Students with Disahilities

It is the poticy of Sam Houston State University that no otherwise qualified disabled individual
shall, solely by reason of his/her disability, be excluded from the participation in, be denied
the benefits of, or be subjected to discrimination under any academic, Student Life program
or activity. Students with disabilities may request academic assistance when needed from a
Committee for Continuing Academic Assistance for Disabled Students by visiting the director
of the Counseling Center, located in the annex of the Lee Drain Building across the sidewalk
frem Farrington Building, or call {838) 284-1720 {For additional information see the University
Catalog). For assistance other than academic, the student with disabilities should contact the
department from which assistance is needed, such as University Police for parking, the
Registrar s Office for registration, etc, If problems are not resclved on the departmental level,
contact the Interim Coordinator, Americans with Disabilities Act, or call (936) 294-1015.
Students with disabilities may benafit by using CCTV s and voice-activated reading machines
available in the Counseling Center. Hours of operation are Monday - Friday, 8:00 a.m. to 5:00
p.m. For further information, contact the Counseling Center staff at (936) 294-1720. CCTV
and a voice-activated reading machine are also available in the library,

Americans with Disabilities Act

SHSU adheres to all applicable federal, state, and local laws, regutations, and guidelines with
respect fo providing reasonable accommodations for students with disabilities. If you have &
disahility that may affect adversely your work in this class, then | encourage you to register
with the SHSU Counseling Center and o talk with me about how | can best help you.

All disclosures of disabilities will be kept strictly confidential. NOTE: no accommodation can
be made until you register with the Counseling Center.

E-mail Forwarding

If you'd like to use an off campus e-mail address (for instance, Hotmail or Lycas) that's fine
but you must have your student-address e-mail forwarded automatically because my general
e-mail announcements automatically go to vour student {stdabxox@shisu.edu) account. E-



mail forwarding can be easily configured here: ww2.shsu.edu/maill3wp/ . You are utterly,
{otally, and completely respensible for successfully accomplishing this forwarding process.

Safari, FireFox, or Infernet Explorer are required to use Blackboard. AQOL's browser is not
supporled by Blackboard.

Academic Honesty

The Faculty Handbook states that the University expects all students to engage in all
academic pursuits in & manner that is above reproach. Students are expected te maintain
complete honesty and integrity in the academic experiences both in and out of the classroom.
Any student found guilty of dishonesty in any phase of academic work will be subject to
disciplinary action. Furthermore, the University and its official representatives may initiate
disciplinary proceedings against a student accused of any form of academic dishonesty
including, but not limited to, cheating on an examination or other academic work which is to
be submitted, plagiarism, collusion and the abuse of resource materials.

Graduate Student Requirements
Student who take this course for graduate credit have additional requirements beyond those
of undergraduate students.

First and foremost graduate students who are taking this course for credit must print and sign
the document found in Bb CHM440>Course Documents>Graduate Credit Form. This must be
done the first day of class.

The student's final course grade must be an A or B for graduate credit.

Graduate students have additional/different questions on the in-class tests and final exam
than those on undergraduate tests, although the number of tests will be the same. The
additional material is designed to test graduate students at a more advanced fevel over the
material covered in the class.

Additional laboratory requirements:

Literature Summaries

Two (2) brief terature summaries/abstracts from recent (< 5 years old) peer-reviewed
Jjournals are required as an appendix for each lab including the group labs (see NGL.
reference librarian for a reference book that will detail which journals are peer-reviewed and
which not). This is written in the form of an abstract based on literalure papers read along
with the lab. The paper must describe the application of the technique employed in the lab
experiment for that week.

Do not restate the paper's abstract for your summary; you must write your own. You must
read af least the paper's introduction, the resulfs, and the discussion. This must involve a
journal citation which is made up of the names of the authors, the journal title, year, vol.
number and page numbers (see format below). Put this at the top of your abstract (on the
same page).

Also, you MUST include in your appendix a copy of the first page of each journal article
referenced. this can be a photocopy for hard copy journals or printed for on-line sources.
Examples of analytical/forensic chemistry journals that are your primary sources include but
are not limited to:

» Analytica Chimica Acta

+ Analytical Chemistry



= Environmental Science and Technology

= Forensic Science International

Journal of Chromatography

Journal of Forensic Sciences

Journal of Speciroscopy

Here is the format for journal citations:
Zhang, |.. and T.G. Chasteen, Amending Cultures of Selenium Resistant Bacteria with
Dimethyl Selencne, Applied Organomelallic Chemistry, 1994, 8, 501-508.

For papers in press:
Schaller, D., Hilder, E. F. and P. R. Haddad, Separation of antidepressants by capillary
electrophoresis with in-line solid-phase extraction using a novel monglithic adsorbent,

Analytica Chimica Acta, in press.
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DOCUMENTS > NEWEST TENTATIVE LAB SCHEDULES

‘1 Newest Tentative Lab Schedules

EQIT VIEW

Tentative Lab Schedule 2010

® Lab 1 Getting started with e-mail - Week of August 30 (no meeting in the lab: submit via e-
mail to your TA)

®  Lab 2 Data crunching and linear vegression - Week of September 6 (no meeting in the lab;
submit via e-mail to your TA and put the hard copy with cover sheet in your TA's mail box
in CFS317)

® }.ab 3 Pipetting and serial dilutions - Week of September 13 (first meeting in the lab)
® Lab 4 AAS - Week of September 20

® Lab 5 ICP/AES (This lab will be held at TRIES: 2424 Sam Houston Ave, Huntsville Texas)
- Week of September 27

® Lab 6 UVivis Part I-- Week of October 4
® Lab 7 UV/vis Part 1T - Week of October 11
® Lab 8 GC 0 - Week of October 18

® Lab 9 GC Part | - Week of October 25

. .Lab 16 GC Part I1- Week of November 1
® Lab 11 CE- Week of November 8

® lab 10 GC/MS Purt | - Week of November 15 (this is a two week lab at TRIES)

Thanksgiving Vacation - Week of November 22

® Lab 11 GC/MS Part || - Week of November 29

® ACS Southwest Regional Meeting - Week of November 29

ok )

htips:/ /blackboard.shsu.edufwebappsfblackboard/content/listContent.jsp?course_id=_68612_1&content_id=_822837_1 Page 1 of 1
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L% Detailed Laboratory Instructions
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D.etai.l.ed Lab.Rebél.'.t. l.nst.ruc..fi.o.ns.
Chemistry 440
Instrumental Analysis Laboratory

General Organization of Report Forms for All Experiments

» |. Cover Page {Name, Title of Experiment, Course, TA's Name, Date, staple in the upper left-
hand corner )
For Group reports the following paragraph must be printed on the cover page:

For Group lab reports, failure on the part of any one of the report's authors o correctly
reference the words of sources outside the Group that are written in the report--and
represented as original writing--is plagiarism and all those in the Group are equally
responsible. Read that sentence again. This means that merely signing off on the initial page-
-a requirement for CHM440 Group reports--and not checking the writing and references does

not free coauthors of responsibility for the sections of other coauthors in the Group report. This

is important and means that it is assumed that a frank discussion about these responsibilities
has taken place among the Group's authors and their signatures on the report reflect
recognition of those responsibilities. And finally, the signatures of each member of the Group
signify that each student has read the final compiled report not just the individuat section that a
member has authored. This is a group project, not a cut and paste exercise.

e il. Abstract (This is typically 50 to 100 words iong. It usually contains a very brief overview
of the experiment, summary of the results, and any significant conclusions. Put the abstract on
the cover page and label it 'Abstract'. )

o |ll. Table of Contents List, by page number, each section of the report, including page
numbers of all graphics and attachments. You must include page numbers and your last name
on the attachments). After you've printed make sure your table of contents' and printed pages
number match.

« V. Introduction (include the technique, a description of the chemical family, and a
Chemdraw structure of the analyte when requested by TA)

» V. Instrumental Theory and Equipment When you write these lab reports, they should be
explained enough so a new chemistry 440 student can understand the theory of the instrument
and the experiment that you did. Describe how the instrument functions. Include at least cne
schematic of the instrument that you draw, tabeling all important components, Some
schematics of the components themselves may be necessary. Provide a figure legend for each
of the figure in your report. An example: Figure 1. Schematic of an atomic absorption
instrument. If you use a figure from anocther source (be careful, you are required to draw most
of your figures) then the figure legend must cite the source. In your text, you must explain each
part in your schernatic that you drew. Also include settings or important information regarding
your experiment, Explain the function of ALL COMPONENTS. (!t is hard to over-do it: and half
efforts will lose points.) You must understand what a schematic diagram is. Questions? E-mait

htps:/ fblackboard.shsu.edu/webapps/blackboard/content/listContent jspicourse_id=_68612_l&content_id=_622841_1

5/23/11 11:47 AM
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your TA,

» VI. Materials and Methods This is where you describe the steps of the procedure you

= carried out. An example you might write in your report: "Working standards were prepared
using a commercial metal standard (1000 ppm). Serial dilution was used to created a working
range of 15 to 50 ppm Cu in 10% HCIL.... Important steps in the calibration that were controlied
by the software method included aspiration of blank, zeroing of base line, sample introduction,
and wait for constant absorption ...." Use subscripts and superscripts correctly throughout your
writing and in data tables and references. Word processors do this easily.

« Vil. Data and Experimental Results

This section contains graphs, spectra, interpretations, all results obtained in the experiment
(weights, volumes, all calculations, absorbance readings, eic.) etc. In other words all data you
collected. Any graphs or tables should be labeled clearly and accurately such as the title and
the axis). You should also include figure legends for graphs and tables in a manner that makes
them self-explanatory. If you do not know what a figure legend is, please lock at a couple
reliableble journal articles. Use the same type face (for instance Times, Helvetica, or Arial) to
label all figures in the same report--i.e., be consistent). If you are determining an unknown, the
unknown identity and any unknown number should be easily found as a logical portion of your
discussion.

» Vill. Conclusion and Discussion of Uncertainty You need to include the purpose and
goals of the experiments you performed (briefly}, important data collected such as uninown
identity or concentrations, etc., why your results are important and compare/contrast your
results when needed. You must also include a short discussion of uncertainty in the data you
collected. Uncertainty is often referred to as experimental error, but measured data
uncertainties are not mistakes; they are simply limitations in the measuring process. For

— example, the four-place balance's last digit (the ten thousandths-place) is a source of
uncertainty and always contains the least amount of precision for the readings of that device
because of people walking around the room, particles from the air floating onto the machine,
and the limitation these processes cause in determining that digit. Therefore a source of
uncertainty in the lab using that device would be from the inherent limitations of the weighing
process. Glassware (even volumeltric glassware) also has uncertainty in the values generated
using it {read the labels on the next piece of volumetric glassware you pick up). The
experimental uncertainty arising from these limitations are independent of the human being
taking the reading {a Nobe! prize-winning analytical chemist would generate the same
uncertainty in using the same 4-place balance). They are uncertainties due to the
equipment/instrument used. So make a short list of the uncertainties inherent in the analytical
techniques you're using in a particular fab. Which one is the most significant, that is, which one
produces the largest un

Different applications of the instrument and where the instrument can be used needs to be
state in the conclusion. Such as: AAS can be used in forensic science laboratory to detect lead
or arsenic poiscning. Provide at least 3 different applications. Do not limit the applications to
one field. You cannot use my exampies. You must come up with your own.

e IX. Assigned Questions Answer all questions posed in the lab assignment in a separate
section at the end of the lab. Answer these questions in your own words. Your TA has a copy
of your textbook and will grade off when you copy definitions out of your text. Really! The TA
reserves the right to add questions that are not mentioned in the lab discussion pages under
COURSE DOCUMENTS on blackboard.

» X. References References carefully formatted as immediately below or following the
American Chemical Society's Handbook for Authors (our library's call number T11.A4).

https:{/blackboard.shsu.edu/webapps/blackboard fcontent/listContent.jsp?course_id=_68612_1&content_id=_6822841 1 Page 2 of 4



Detajled Laboratory Instructions 5423411 11:47 AM

References should include citations for information found in the report, questions, and journal
summaries (for grad students). Make sure there is a clear citation for any literature
summaries included in your report. If you use material from our text then reference that.

Reference format;

» Reference to a journal article: Smith, A, B.; Jones. D. J. Chem. Phys. 1966, 44, 23,
» Reference to a specific chapter in a book: Skoeg, D. A.; Holler, E. J.; Nieman T. A.

"Principles of Instrumental Analysis", 5t ed: Harcourt Brace College Publishers:
Philadelphia, 1898; Chapter 13.
» Reference io a specific page in a book: Skoog, D. A.; Holler, E. J.; Nieman T. A. "Principles

of Instrumental Analysis”, 5t ed; Harcourt Brace College Publishers: Philadelphia, 1998; p.

193.
» Reference to specific pages in a book: Skoog, D. A.; Holler, E. J.; Nieman T. A. "Principles

of Instrumental Anatysis", 5t ed: Harcourt Brace College Publishers: Philadelphia, 1998;
pp. 193-195.

e Reference to a journal article in press: Pathem, B.A.; Vasquez, C. C.; Chasteen, T. . Anal.
Biochem, in press.

o Reference to material from the web: URL: hitp://www.cico.com/default. aspx?
id=product&productiD=57; accessed October 1, 2012.

« Xl. Appendix The appendix is mainly for attachments only, the printouts that come from the
instruments. The printouts can be chromatograms, tables, or spreadsheets far any regressions
{copies are OK if you want to keep your data). Do not put your graphs or the calculations in
this section. Ask your TA by e-mail if you have a question about the report.

All reports must prepared using word-processing, spreadsheet and drawing (CAD) software.
This is a writing enhanced course and you will be scored accordingly. Speliing, grammar,
formatting, and layout are all important aspects of your finished report and can affect the
outcome of the grade you get for the report. If you have questions e-mail your TA. Net asking
is worse than asking. As a matter of fact asking will only get you more information,

Laboratory Period Schedule

In order for this fab to run more smoothly, it is very important that you come to lab prepared.
is also important that you make it to lab on time. Each week you will be put into groups and
each group wifl have a limited time in the lab. If you come in late, do not expect to run over into
ancther group's time. Lab reports are due when you come into the lab. | WILL NOT accept late
labs. Labs are not repeatable, so don't plan anything else for your Thursday afternoons. If you
have a legitimate reason for needing to be placed in a certain group, please let me know at
least a week in advance and | will do what | can. Commuting to scheol or wanting to go home
early because your ride wants {o leave early are not legitimate reasons to ask for a modification
of the group to which your are assigned. You are required to be present for the entire four hour
lab 1-5 PM every Thursday or Friday, and plan your commuting schedule accerdingly. If you
get out early then you can begin working in the computer lab, etc. We will do our best to
optimize our and your time in this regard, but don't assume you'll always leave early.

Laboratory Report Scheduie
Lab reports are due the following week after the lab is performed when your group comes into

the lab. These reports will fake a considerable amount of time to prepare so don't put it off until
Wednesday (or Thursday) night, or, we can say from experience, you will probably be sorry. Al

https://blackboard.shsu.eduwebapps tblackhoard f content flistContent.jsp?course_id=_68612_l&content_icd=_622841_1 Page 3 of 4
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graphs and charts must be digitally inserted into the text of your report--you might need to go
te the computer lab and ask a fab techie {o learn how te do this in the beginning, but it is a skill
worth learning, and frankly you will not be able to pass the fab without exhibiting substantial
productivity with the perscnal computer. Keep in mind that a significant part of this Iab is
learning how to present information in a professional manner, and as a formal writing
project misspelled words, grammatical errors, and the way you present your data are all
part of your grade in this writing enhanced course,

Laboratory Safety
Lab safety is very important. You are responsible for knowing the departmental safety rules
and following them. You must wear lab goggles the entire time you are in the lab. Itis also

mandatory that you wear long pants and leng sleeves in lab. Viclating the safety rules can
result in a lowering of grade, loss of entire grade on a lab, or failure in the course.

Have questions or need help? E-mail to your TA

[
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FALL 2010 CHM 440 01 INSTRUMENTAL ANALYTICAL CHEM {CHM440011AF10) > SYLLABUS

e

R

Syllabus

&  Syllabus Chemistry 440 Instrumental Analytical Chemistry Fall 2010

[@@ Text:

+ Required: Principles of Instrumental Analysis, gth ed.; 3koog, Holler, and Crouch.
{Thompscn/Brooks/Cole Publishing: ISBN # 0495012017}

» Suggested Library resource: Handbook for Authors, American Chemical Society, T11.A4
1978

Class Meets in Chemistry/Forensic Science Room 101 or 103 TTh 9:30 - 11 am.

Lab Meets in Chemistry Forensic Science Room 308. Because of the extensive writing
content of the laboratory reports this is a writing enhanced course,

Office hrs. 11:00am - 1:00pm MWF; 8:00am - 8:30am and 11:00am-noon Tuesday; 9:00 to
9:30 am Thursday; E-mail Office hours almost anytime

Chapter 1 Introduction

= - Al pages

+ - Picking an Instrument

= - Analog domain versus digital domain

« - Calibration

» - Figures of merit

+ - Also make sure your computer account works

Chapter 4 Computers and Instrumental Labs

. Pages 80-83: 87.25-838.4; 90.4-end
« - Binary data stored in memory locations
. Base 2, Base 8, hexadecimal
. Analog to digital conversion

« - The anatomy of a computer, memory, buses, microprocessor, dispiay, storage
s - Computer applications for data procassing
+ - Instrumental Computer Networks

Chapter 5 Signals and Noise

» - Pages 113.75-114.4; 115.4-120.45; leave out equations; read about ELLNs on p127.
» . Signal to noise ratio (S/N)

= - Degradation of S/N

+» - Enhancement of S/N

+ - Filtering

Chapter & Introduction to Spectrometric Methods

s - Pages 132-135.85; 144.25-end; Iots of nomenciature here; eq. 6-2, 6-20; 6-21; 6-30
through 6-34.

Electromagnetic radiation, wavelengths, frequencies, energiss

The photoelectric effect

Beers Law

Chapter 7 Components of Optical Instruments

EDIT VIEW



Pages 164-171.75; 175.9.204.6
Light Sources

Monochromators

Light detectors

Digitally signal processing
Fourier Transform

Chapter 8-9 Atomic Absorption Spectroscopy

. All pages

. Historically, THE metals detection instrument
. The “simple” atomic spectra

. Atomization

. Nebulizers

= - Electrathermat atomization

» - Double beam versus single beam AAS

= - AAS interferences
Chapter 10 tnductively Coupled Plasma

o Pages 254-269.75

« - The wonder of the plasma, temperatures, configurations, importance of argon
» Reowland circle sequential monochromators

. Multichannel polychromators

Chapter 13-14 UV/VIS Spectrametry

« Equation 13-1; Table 13-1
» Pages 348.8-366; 367-370.4

Chapter 15 Molecular Luminescence
Pages 389-404.45; 410.25-417.8; 422 6-end
Chapter 16 IR Spectrometry

Pages 438.85-444.3; Figures 16-1, 16-7, 16-8, 16-9, 16-10, 16-12, 17-8, 17-5; Fourier
primer:204.6-211

Chapter 27 Separation Science Starts with GC Separate then detact!
« - Pages: exclude 27A-1, -2 and -3; Start at 27B

¢« - Fundamentals of gas chromatography
» . |Injectors

. Split/Splitess

. On-column

. Ovens

+ +  Fast GC as the fulure

. Columns

. The old metal column
- - Capillary

- +  Megabore

. - Microbore

e - Detectors (FID, ECD, TCD, FPD, NPD, SCD)



s+ GCxGC introduction
» - Fast GC introduction

Chapter 30 Capillary Electrophoresis

Pages 867-882.4 {especially: CZE, CITP, and CIEF}
Electroosmotic flow

CZE

CITP

CIEF

* & » o 9

Chapter 28 High Performance Liquid Chromategraphy

= - Pages 816-828.6; 839.25-844.5 and eq 26-22 and 26-16 in chapter 26
e - Multiport injectors

¢ - Pumps, columns and all that pressure
s - Deteclors

s - lsocratic elution

+ - Solvent programming

Chapter 27, 11, 20 GC/MS and Molecular Mass Spectrometry
Chapter 27 Gas Chromatography

« - Pages 798-800
s - Chromatographic Equations

Chapter 11 Atomic Mass spectrometry

e - Pages 281-294.25
Isotopes
Molecular ions
Daughter ions
Fragmentation

Chapter 20 Molecular Mass Spectrometry

Pages 550-558.75; 563.8-574.75; 577.8-end
lon sources

Electron impact

Chemical ionization
Mass analyzers

Magnetic sector

CQuadrapole

lon trap

Time of flight
GCIMS/IMS

-
]
»
»
]
]
*
a
-
»

There will be three 80 minute long tests, and a two hour final:

The first test date is Thursday, September 23, 2010.

The second test date is Thursday October 21, 2010.

The third test date is Tuesday, November 23, 2010. {changed}

The Final is scheduled for Tuesday, December 14, 200 @ 8 am to 10 am. This is a
two hour final.



{The scheduled test dales are not negotiable but may be changed by the instructor.)
The grades in this class will be assigned in the following way:

« greater than 89.5% = final grade of A
» 795108958

» 69.5t0795C

» 5951t069.5D

e less then 595 F

Three 80 minute tests = 40%

The final = 20%

Lab reports = 25% (if two or more labs are not submitted the whole lab grade will be zero)
Class participation, forum postings, and attendance = 15%

Excessive absences, tardiness, or leaving early will adversely affect your grade in the course.

Attendance Policy

Attendance is required. Since this is a Tuesday/Thursday class, two unexcused absences per
semester are allowed. Any tests missed because of unexcused absences will result in a
grade of zero for that test. Excused absences include medical problems (with documentation
from a doctor}), death in the family, excused absences while conducting official Sam Houston
State University business, or absences approved by the instructor before the time of the
absence. Beginning with the third unexcused absence, the instructor reserves the right to
lower the student's final course grade. Tardiness, or leaving class or lab early can also
adversely affect your grade in the course. information that the student needs to use to
provide informaticn o determine whether an absence is excused or not (doctor's excuse efc.)
must be presented to the instructor within one week after the absence.

Required Calculator

To limit the use of memory-intensive calculaters that can store text, formulae, and chemical
nomenclature, you are require to use a Texas Instruments Ti30 model calculator in this
course during in class tests. There are mulliple different TI30 models and all of them will
work but | suggest the TI36Xa. Other calculaters like T Models T134 and TI36 don't meet
this requirement.

Purpose of This Course
The purpese of this 4 semester hour chemistry course is to provide a broad introduction to
modern, analytical instrumental methods of chemical analysis.

Course Description

CHM 440 INSTRUMENTAL ANALYTICAL CHEMISTRY Spectrophotometry, separation
techniques and mass spectrometry are discussed. Specific topics include the computer's use
in the modern laboratory, uliraviolet and visible absorption, atomic absorption, flame
emission, and inductively coupled plasma spectroscopy, infrared absorption, and gas and
liguid chromatography. Instruments for these techniques are used in the laboratory work.
Prerequisites: A minimumn grade of C in CHM 238, and 233 and a minimum grade of C or

concurrent enroliment in CHM 448, Fall. Credit 4.

Online Assignments

Note that the Blackboard server is routinely backed up in the middle of the night. When this
occurs, Blackboard will not be available {o you for as long as 1.5 hours. The time of the
backup is somewhsre around 3 am but may change. Before you arrange your schedule {o
routinely complete your online assignments in these wee hours, e-mail the SHSU heip desk
(helpdesk@shsu.edu) and ask them specifically "At what time is the Blackboard server NOT
AVAILABLE because of maintenance or backup procedures?" then make your plans
accordingly.



Missed Tests
There are no make-ups for unexcused absences on tests or the final. If you miss an exam for
an unexcused absence then your grade on that exam is zero.

Excused absences included sickness that involves a doctor or health clinic visit, death in the
immediate family, and emergency situations like fires or automolibe accidents,

If you have an excused absence and can't attend a test, when you supply documentation for
your absence a make-up exam will be scheduled. It is your responsibility to contact me as
soon as possible after the missed test to begin this process. If you do not supply that
documentation before the next schedule test then the missed test grade becomes zero. In
other words, excused absences require documentation.

If you miss a test or are going to miss a test i is in your best interest to contact me by phone
936) 294-1553 or e-mail as soon as you can.

Student Absences on Religious Holidays

An institution of higher education shall excuse a student from attending classes or other
required activities, including examinations, for the cbservance of a religious holy day,
including travel for that purpose. A student whose absence is excused under this subsection
may not be penalized for that absence and shall be allowed to fake an examination or
complete an assignment from which the student is excused within a reasonable time after the
ahsence. A student who plans to miss a class or required activity to observe a religious holy
day should inform the prefessor in writing prior 1o planned absence.

Students with Disabilities
Services to Students with Disahilities

It is the poticy of Sam Houston State University that no otherwise qualified disabled individual
shall, solely by reason of his/her disability, be excluded from the participation in, be denied
the benefits of, or be subjected to discrimination under any academic, Student Life program
or activity. Students with disabilities may request academic assistance when needed from a
Committee for Continuing Academic Assistance for Disabled Students by visiting the director
of the Counseling Center, located in the annex of the Lee Drain Building across the sidewalk
frem Farrington Building, or call {838) 284-1720 {For additional information see the University
Catalog). For assistance other than academic, the student with disabilities should contact the
department from which assistance is needed, such as University Police for parking, the
Registrar s Office for registration, etc, If problems are not resclved on the departmental level,
contact the Interim Coordinator, Americans with Disabilities Act, or call (936) 294-1015.
Students with disabilities may benafit by using CCTV s and voice-activated reading machines
available in the Counseling Center. Hours of operation are Monday - Friday, 8:00 a.m. to 5:00
p.m. For further information, contact the Counseling Center staff at (936) 294-1720. CCTV
and a voice-activated reading machine are also available in the library,

Americans with Disabilities Act

SHSU adheres to all applicable federal, state, and local laws, regutations, and guidelines with
respect fo providing reasonable accommodations for students with disabilities. If you have &
disahility that may affect adversely your work in this class, then | encourage you to register
with the SHSU Counseling Center and o talk with me about how | can best help you.

All disclosures of disabilities will be kept strictly confidential. NOTE: no accommodation can
be made until you register with the Counseling Center.

E-mail Forwarding

If you'd like to use an off campus e-mail address (for instance, Hotmail or Lycas) that's fine
but you must have your student-address e-mail forwarded automatically because my general
e-mail announcements automatically go to vour student {stdabxox@shisu.edu) account. E-



mail forwarding can be easily configured here: ww2.shsu.edu/maill3wp/ . You are utterly,
{otally, and completely respensible for successfully accomplishing this forwarding process.

Safari, FireFox, or Infernet Explorer are required to use Blackboard. AQOL's browser is not
supporled by Blackboard.

Academic Honesty

The Faculty Handbook states that the University expects all students to engage in all
academic pursuits in & manner that is above reproach. Students are expected te maintain
complete honesty and integrity in the academic experiences both in and out of the classroom.
Any student found guilty of dishonesty in any phase of academic work will be subject to
disciplinary action. Furthermore, the University and its official representatives may initiate
disciplinary proceedings against a student accused of any form of academic dishonesty
including, but not limited to, cheating on an examination or other academic work which is to
be submitted, plagiarism, collusion and the abuse of resource materials.

Graduate Student Requirements
Student who take this course for graduate credit have additional requirements beyond those
of undergraduate students.

First and foremost graduate students who are taking this course for credit must print and sign
the document found in Bb CHM440>Course Documents>Graduate Credit Form. This must be
done the first day of class.

The student's final course grade must be an A or B for graduate credit.

Graduate students have additional/different questions on the in-class tests and final exam
than those on undergraduate tests, although the number of tests will be the same. The
additional material is designed to test graduate students at a more advanced fevel over the
material covered in the class.

Additional laboratory requirements:

Literature Summaries

Two (2) brief terature summaries/abstracts from recent (< 5 years old) peer-reviewed
Jjournals are required as an appendix for each lab including the group labs (see NGL.
reference librarian for a reference book that will detail which journals are peer-reviewed and
which not). This is written in the form of an abstract based on literalure papers read along
with the lab. The paper must describe the application of the technique employed in the lab
experiment for that week.

Do not restate the paper's abstract for your summary; you must write your own. You must
read af least the paper's introduction, the resulfs, and the discussion. This must involve a
journal citation which is made up of the names of the authors, the journal title, year, vol.
number and page numbers (see format below). Put this at the top of your abstract (on the
same page).

Also, you MUST include in your appendix a copy of the first page of each journal article
referenced. this can be a photocopy for hard copy journals or printed for on-line sources.
Examples of analytical/forensic chemistry journals that are your primary sources include but
are not limited to:

» Analytica Chimica Acta

+ Analytical Chemistry



= Environmental Science and Technology

= Forensic Science International

Journal of Chromatography

Journal of Forensic Sciences

Journal of Speciroscopy

Here is the format for journal citations:
Zhang, |.. and T.G. Chasteen, Amending Cultures of Selenium Resistant Bacteria with
Dimethyl Selencne, Applied Organomelallic Chemistry, 1994, 8, 501-508.

For papers in press:
Schaller, D., Hilder, E. F. and P. R. Haddad, Separation of antidepressants by capillary
electrophoresis with in-line solid-phase extraction using a novel monglithic adsorbent,

Analytica Chimica Acta, in press.
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AFALL 2010 CHM 440 01 INSTRUMEMNTAL ANALYTICAL CHEM (CHM440011AF10) > COURSE
DOCUMENTS > NEWEST TENTATIVE LAB SCHEDULES

‘1 Newest Tentative Lab Schedules

EQIT VIEW

Tentative Lab Schedule 2010

® Lab 1 Getting started with e-mail - Week of August 30 (no meeting in the lab: submit via e-
mail to your TA)

®  Lab 2 Data crunching and linear vegression - Week of September 6 (no meeting in the lab;
submit via e-mail to your TA and put the hard copy with cover sheet in your TA's mail box
in CFS317)

® }.ab 3 Pipetting and serial dilutions - Week of September 13 (first meeting in the lab)
® Lab 4 AAS - Week of September 20

® Lab 5 ICP/AES (This lab will be held at TRIES: 2424 Sam Houston Ave, Huntsville Texas)
- Week of September 27

® Lab 6 UVivis Part I-- Week of October 4
® Lab 7 UV/vis Part 1T - Week of October 11
® Lab 8 GC 0 - Week of October 18

® Lab 9 GC Part | - Week of October 25

. .Lab 16 GC Part I1- Week of November 1
® Lab 11 CE- Week of November 8

® lab 10 GC/MS Purt | - Week of November 15 (this is a two week lab at TRIES)

Thanksgiving Vacation - Week of November 22

® Lab 11 GC/MS Part || - Week of November 29

® ACS Southwest Regional Meeting - Week of November 29

ok )

htips:/ /blackboard.shsu.edufwebappsfblackboard/content/listContent.jsp?course_id=_68612_1&content_id=_822837_1 Page 1 of 1



Detailed Laboratory Instructions

XFALL 2010 CHM 440 01 INSTRUMENTAL ANALYTICAL CHEM (CHM440011AF10) > COURSE

DOCUMENTS > DETAILED LABORATORY INSTRUCTIONS

L% Detailed Laboratory Instructions

Y
lgid,
[ = N

—

D.etai.l.ed Lab.Rebél.'.t. l.nst.ruc..fi.o.ns.
Chemistry 440
Instrumental Analysis Laboratory

General Organization of Report Forms for All Experiments

» |. Cover Page {Name, Title of Experiment, Course, TA's Name, Date, staple in the upper left-
hand corner )
For Group reports the following paragraph must be printed on the cover page:

For Group lab reports, failure on the part of any one of the report's authors o correctly
reference the words of sources outside the Group that are written in the report--and
represented as original writing--is plagiarism and all those in the Group are equally
responsible. Read that sentence again. This means that merely signing off on the initial page-
-a requirement for CHM440 Group reports--and not checking the writing and references does

not free coauthors of responsibility for the sections of other coauthors in the Group report. This

is important and means that it is assumed that a frank discussion about these responsibilities
has taken place among the Group's authors and their signatures on the report reflect
recognition of those responsibilities. And finally, the signatures of each member of the Group
signify that each student has read the final compiled report not just the individuat section that a
member has authored. This is a group project, not a cut and paste exercise.

e il. Abstract (This is typically 50 to 100 words iong. It usually contains a very brief overview
of the experiment, summary of the results, and any significant conclusions. Put the abstract on
the cover page and label it 'Abstract'. )

o |ll. Table of Contents List, by page number, each section of the report, including page
numbers of all graphics and attachments. You must include page numbers and your last name
on the attachments). After you've printed make sure your table of contents' and printed pages
number match.

« V. Introduction (include the technique, a description of the chemical family, and a
Chemdraw structure of the analyte when requested by TA)

» V. Instrumental Theory and Equipment When you write these lab reports, they should be
explained enough so a new chemistry 440 student can understand the theory of the instrument
and the experiment that you did. Describe how the instrument functions. Include at least cne
schematic of the instrument that you draw, tabeling all important components, Some
schematics of the components themselves may be necessary. Provide a figure legend for each
of the figure in your report. An example: Figure 1. Schematic of an atomic absorption
instrument. If you use a figure from anocther source (be careful, you are required to draw most
of your figures) then the figure legend must cite the source. In your text, you must explain each
part in your schernatic that you drew. Also include settings or important information regarding
your experiment, Explain the function of ALL COMPONENTS. (!t is hard to over-do it: and half
efforts will lose points.) You must understand what a schematic diagram is. Questions? E-mait

htps:/ fblackboard.shsu.edu/webapps/blackboard/content/listContent jspicourse_id=_68612_l&content_id=_622841_1
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"Detailed Laboratory Instructions 5723711 11:47 AM

your TA,

» VI. Materials and Methods This is where you describe the steps of the procedure you

= carried out. An example you might write in your report: "Working standards were prepared
using a commercial metal standard (1000 ppm). Serial dilution was used to created a working
range of 15 to 50 ppm Cu in 10% HCIL.... Important steps in the calibration that were controlied
by the software method included aspiration of blank, zeroing of base line, sample introduction,
and wait for constant absorption ...." Use subscripts and superscripts correctly throughout your
writing and in data tables and references. Word processors do this easily.

« Vil. Data and Experimental Results

This section contains graphs, spectra, interpretations, all results obtained in the experiment
(weights, volumes, all calculations, absorbance readings, eic.) etc. In other words all data you
collected. Any graphs or tables should be labeled clearly and accurately such as the title and
the axis). You should also include figure legends for graphs and tables in a manner that makes
them self-explanatory. If you do not know what a figure legend is, please lock at a couple
reliableble journal articles. Use the same type face (for instance Times, Helvetica, or Arial) to
label all figures in the same report--i.e., be consistent). If you are determining an unknown, the
unknown identity and any unknown number should be easily found as a logical portion of your
discussion.

» Vill. Conclusion and Discussion of Uncertainty You need to include the purpose and
goals of the experiments you performed (briefly}, important data collected such as uninown
identity or concentrations, etc., why your results are important and compare/contrast your
results when needed. You must also include a short discussion of uncertainty in the data you
collected. Uncertainty is often referred to as experimental error, but measured data
uncertainties are not mistakes; they are simply limitations in the measuring process. For

— example, the four-place balance's last digit (the ten thousandths-place) is a source of
uncertainty and always contains the least amount of precision for the readings of that device
because of people walking around the room, particles from the air floating onto the machine,
and the limitation these processes cause in determining that digit. Therefore a source of
uncertainty in the lab using that device would be from the inherent limitations of the weighing
process. Glassware (even volumeltric glassware) also has uncertainty in the values generated
using it {read the labels on the next piece of volumetric glassware you pick up). The
experimental uncertainty arising from these limitations are independent of the human being
taking the reading {a Nobe! prize-winning analytical chemist would generate the same
uncertainty in using the same 4-place balance). They are uncertainties due to the
equipment/instrument used. So make a short list of the uncertainties inherent in the analytical
techniques you're using in a particular fab. Which one is the most significant, that is, which one
produces the largest un

Different applications of the instrument and where the instrument can be used needs to be
state in the conclusion. Such as: AAS can be used in forensic science laboratory to detect lead
or arsenic poiscning. Provide at least 3 different applications. Do not limit the applications to
one field. You cannot use my exampies. You must come up with your own.

e IX. Assigned Questions Answer all questions posed in the lab assignment in a separate
section at the end of the lab. Answer these questions in your own words. Your TA has a copy
of your textbook and will grade off when you copy definitions out of your text. Really! The TA
reserves the right to add questions that are not mentioned in the lab discussion pages under
COURSE DOCUMENTS on blackboard.

» X. References References carefully formatted as immediately below or following the
American Chemical Society's Handbook for Authors (our library's call number T11.A4).

https:{/blackboard.shsu.edu/webapps/blackboard fcontent/listContent.jsp?course_id=_68612_1&content_id=_6822841 1 Page 2 of 4
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References should include citations for information found in the report, questions, and journal
summaries (for grad students). Make sure there is a clear citation for any literature
summaries included in your report. If you use material from our text then reference that.

Reference format;

» Reference to a journal article: Smith, A, B.; Jones. D. J. Chem. Phys. 1966, 44, 23,
» Reference to a specific chapter in a book: Skoeg, D. A.; Holler, E. J.; Nieman T. A.

"Principles of Instrumental Analysis", 5t ed: Harcourt Brace College Publishers:
Philadelphia, 1898; Chapter 13.
» Reference io a specific page in a book: Skoog, D. A.; Holler, E. J.; Nieman T. A. "Principles

of Instrumental Analysis”, 5t ed; Harcourt Brace College Publishers: Philadelphia, 1998; p.

193.
» Reference to specific pages in a book: Skoog, D. A.; Holler, E. J.; Nieman T. A. "Principles

of Instrumental Anatysis", 5t ed: Harcourt Brace College Publishers: Philadelphia, 1998;
pp. 193-195.

e Reference to a journal article in press: Pathem, B.A.; Vasquez, C. C.; Chasteen, T. . Anal.
Biochem, in press.

o Reference to material from the web: URL: hitp://www.cico.com/default. aspx?
id=product&productiD=57; accessed October 1, 2012.

« Xl. Appendix The appendix is mainly for attachments only, the printouts that come from the
instruments. The printouts can be chromatograms, tables, or spreadsheets far any regressions
{copies are OK if you want to keep your data). Do not put your graphs or the calculations in
this section. Ask your TA by e-mail if you have a question about the report.

All reports must prepared using word-processing, spreadsheet and drawing (CAD) software.
This is a writing enhanced course and you will be scored accordingly. Speliing, grammar,
formatting, and layout are all important aspects of your finished report and can affect the
outcome of the grade you get for the report. If you have questions e-mail your TA. Net asking
is worse than asking. As a matter of fact asking will only get you more information,

Laboratory Period Schedule

In order for this fab to run more smoothly, it is very important that you come to lab prepared.
is also important that you make it to lab on time. Each week you will be put into groups and
each group wifl have a limited time in the lab. If you come in late, do not expect to run over into
ancther group's time. Lab reports are due when you come into the lab. | WILL NOT accept late
labs. Labs are not repeatable, so don't plan anything else for your Thursday afternoons. If you
have a legitimate reason for needing to be placed in a certain group, please let me know at
least a week in advance and | will do what | can. Commuting to scheol or wanting to go home
early because your ride wants {o leave early are not legitimate reasons to ask for a modification
of the group to which your are assigned. You are required to be present for the entire four hour
lab 1-5 PM every Thursday or Friday, and plan your commuting schedule accerdingly. If you
get out early then you can begin working in the computer lab, etc. We will do our best to
optimize our and your time in this regard, but don't assume you'll always leave early.

Laboratory Report Scheduie
Lab reports are due the following week after the lab is performed when your group comes into

the lab. These reports will fake a considerable amount of time to prepare so don't put it off until
Wednesday (or Thursday) night, or, we can say from experience, you will probably be sorry. Al

https://blackboard.shsu.eduwebapps tblackhoard f content flistContent.jsp?course_id=_68612_l&content_icd=_622841_1 Page 3 of 4
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graphs and charts must be digitally inserted into the text of your report--you might need to go
te the computer lab and ask a fab techie {o learn how te do this in the beginning, but it is a skill
worth learning, and frankly you will not be able to pass the fab without exhibiting substantial
productivity with the perscnal computer. Keep in mind that a significant part of this Iab is
learning how to present information in a professional manner, and as a formal writing
project misspelled words, grammatical errors, and the way you present your data are all
part of your grade in this writing enhanced course,

Laboratory Safety
Lab safety is very important. You are responsible for knowing the departmental safety rules
and following them. You must wear lab goggles the entire time you are in the lab. Itis also

mandatory that you wear long pants and leng sleeves in lab. Viclating the safety rules can
result in a lowering of grade, loss of entire grade on a lab, or failure in the course.

Have questions or need help? E-mail to your TA

[
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[ Required

O Send in-depth course material
if you teach a course in this
curricular area

0 Syllabi must include a list of
topics taught

O All exams and finals must be
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course number, and year
taught

1 Materials must be from
courses taught in the last
two academic vears

1 Staple the entire packet
together. Use only one

staple.
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Com 467  fdmced Tooganc Cltmsty

1. DOCUMENT TITLE: COURSE SYLLABUS

2. COURSE NUMBER/DESIGNATION/SECTION: CHM 467.01

3, COURSE TITLE: Advanced Inorganic Chemistry

4. CREDIT HOURS: 3

5. SEMESTER, YEAR: Spring and ... is il "two thousand and eleven" or "twenly eleven?"
6. LOCATION OF CLASS MEETING: Sam Houston State University Campus, CFS 101
7. MEETING TIMES: 9:30-10:50 Tuesday, Thursday ... as always!

8. OFFICE LOCATION;: CFS 304 ... lab location CFS 301

9. OFFICE HOURS: Initially W 3:00-4:50, TuTh 1:00-1:50

10. OFFICE PHONE, E-MAIL ADDRESS, WEB-SITE, ETC.: 294-1525, CHM_PALGSHSL EDU,
www.shsu.edu/~chm_pal/

11. COURSE DESCRIPTION
Properties if atoms and jons, bonding theory and structure, acid-base theory, reactions of inorganic
compounds, nonaqueous solveuts, and coordination chemistry are studied. Emphasis is on lhe
underlying theoretical concepts involved. Junior standing in Chemistry. Prerequisite: CHM 458 and
firm understanding of CHM 138/139 and 238/239.

12. COURSE OBJECTIVES
Chemistry 467 is a culmination of chemislry courses taken over the first two or three years of an
undergraduate curriculum (hus the material covered in each course, to include, periodic properties of
the elements, chemical reactivity of various classes of compounds, mechanisms of organic reactions,
chemical thermodynamics, acid-base theories and bonding theories censtitule required material in this
course. The student will build on the success of an undergraduate program by mastering the
principles and concepts associated with inorganic chemistry. The student will continue to develop
his/her skills related to solving abstract problems in chemistry and applying chemical principles (o
enhance the understanding of the abstract world of aloms and molecules.

13. TEXTBOOK(S) AND ALL REQUIRED SUPPLIES
(1) Inorganic Chemistry, Miessler and Tarr, 3rd or 41h edition.
(2} Chemistry: The Central Science by Brown, Lemay, and Bursien, 8-11th Ed.

14. COURSE REQUIREMENTS

*  Exams
What type of questions should we expect on the tests? The exams will include short answer
guestions such as vocabulary or chemical reaclivily as well as discussion questions which lend
themselves to detailed essay responses. Each test will begin with a vocabulary section, a
nomenclature section, and a chemical reaclion section. Following these will be a short answer section
which will require simple recall or associalion and then a long answer section in whick the student
will need e develop a comprehensive discussion, applying various principles or concepls 1o 8
difficull chemical problem.

dq7 Svllabne {nll dne na |



Grading Plan

How is my grade to be determined? Each exam will be graded by the instructor and this subjective
evaluation will bé converted to a pumerical scale in which the A range is 99-90; the B range is §9-80;
the C range is 79-70, the D range is 69-60 and the F range is <60. Because the format of the course is
a discussion/seminar course the instructor will also evaluate the studeni’s performance during each
section with an assessment of how well the student appeares to grasp the material and how much of a
conlribution the student makes to the groups’ discussions.

The sum of the scaled grades can be correlated to the course grade:

Mid-term examinalions {3) =  300pis (Exam average => letter grade)
Final Exam = 100 pts

Service learning project = 100 pts

Homework and class work = 100 pis

Course Tolal =  600pts (Course total == letter grade)
Assignments

Notice thal there.are points associated with homework and in-class exercises. Homework
will take two forms, one will be Blackboard graded multiple choice and the olher will be
"ong answer" exercises, some of which will be end-of-chapter problems. The homework
provides the necessary practice for the exams. These problems and questions will be
discussed during class. The in-class exercises provide an active learning cycle as well as
mmmediate feedback indicating contemporary preparedness.

All studenis are required to refer to their Blackhoard seclion when they bring up the
University Home Page {center; under academics}. This section is in a registered Blackboard
course and assignments, extra material and announcements will be made through this
medium.

Aftendance

The Faculty Handbook provides that regular and punctual class attendance is expected of each

student at Sam Houston State University and that it is expected that each faculty member will keep a

record af student attendance. A student shall not be penalized for three or fewer hours of absences

when examinations or other assigned class work have not been missed. Each instructor is ohligated
to clarify policy regarding absences in writing af the beginning of the semester and sununer session.

*  Excessive absences, tardiness, or leaving early will adversely affect the student’s grade.

*  There are nc “excused absences” as allendance is a binary maiter: present or absent,

* it is the student’s responsibility lo sil in the assigned seal if assigned seats have been given.

= ILis the student’s responsibilily (o register only his or her attendance. Failure (e do so constilutes
academic dishonesltly.

*  Students will be allowed three class hours of absence without penalty.  Any absences over this
wiil resull in grade reduction in the course grade,

*  Each student will attend class. The university allows a student io miss one week of class but
lrolds the student responsible for the work done or assigned during the missed class{es). Class
altendance is a binary function (Was I in class? “yes” or “no.” Note thal : “no, but I have an
excuse...” means no you weren’t in class. A excused absence does constitule and exemption.)

*  The course grade will be lowered one-quarter letler grade for cach absence over three class hours.

* Hemework is due at the beginning of the designated fime. Multiple page assignments MUST be
slapled in the upper left hand corner. No late homework is accepted. (This is an organizational
dictate... just look at my desk!) No comprehensive make-up will be given but the comprehensive
fraction of the final will count twice ift an student has a passing grade on other exam.
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* Academic Honesty
The Faculty Handbook states that the University expects all students to engage in all academic
pursuits in a manner that is above reproach. Students are expected to maintain complete honesty erticd
integrity in the academic experiences both in and out of the classroom. Any student found guilty of
dishonesty in any phase of academic work will be subject to disciplinary action. Furthermore, the
University and its official representatives may initiate disciplinary proceedings against a student
accused of any form of academic dishonesty including, but not limited to, cheating on an examination
or ather academic work which is to be submitied, plagiarism, eollusion and the abuse of Fesource
materials.

If the faculty member or his official representative concludes that submitfed academic work was
totally or partially derived by dishonest means then that material will receive a zero grade and
resubmission wil! be disallowed. At the lime of the academically dishonest behavior, at the
instructor’s or his representative’s discretion, the behavior shall be designated disruptive and the
student will be asked to leave the class.

s Proper Classroom Demeanor/Rules of Conduct
Students will refiain from behavior in the classtoom that intentionally or unintentionally disrupts the
learning process and, thus, impedes the mission of the university. Please lurn off or mute your
¢ellular phone and/or pager before class begins. Students are prohibited from eating in class, using
tobacco products, making offensive remarks, reading newspapers, sleeping, talking among each other
at inappropriate times, wearing inappropriale clothing, or engaging in any other lorm of distraction.
Inappropriale behavior in the classroom shall result in, minimally, a directive to leave class or being
reported to the Dean of Students for disciplinary action in accordance with universily policy. 1fa
student is dismissed then that class period will be counted as an absence.

15. OTHER ADMINISTRATIVE MATTERS

«  Americans with Disabilities Act: According o University policy, requests for accommodations
musl be initiated by the student. A student secking accommeodations should go 1o the Counseling
Center and Services for Students with Disabilities ($8D) in a timely manner. Every semester that the
studeni desires accommodalions, ii is the student’s responsibility to complete a Classroom
Accommodation Request Form at the SSD office and follow the staled procedure in notifying facully.
Accommodations for disabled students are decided based upon documenlation and need on a case-by-
case basis by the Counseling Center. The class instructor will support the center’s direclives.

+  Religious Flolidays: University policy stales that a student who is absent from class for the
observance of a religious holy day o take an examination or complete an assignment scheduled for
that day within a reasonable time after the absence. The student, not laler than the 15" calendar day
afler the first day of the semester, or the 7" calendar day after the first day of a summer session, must
notify the instruclor of each scheduled class that he/she would be absent for a religious holy day.

16. MISCELLANEQUS (AS NEEDED OR DESIRED}
*  Visitors in the Classroom
None alfowed.
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17. COURSE OUTLINE

Weelc Chapter (M&T}  Chapter {B&L, 9th) Topie

1 2&4 Review of Freshman Chemistry
Nomenclature & Reactions

2-3 3&5 6&7 Simple Bonding
Quantum Chemistry

4-5 5 8&9 Molecular Orbital Theory
The Covalent Bond

6-7 6 16 Acids - Base Chemistry
Concept of “Strength”
BLABT & Lewis-ABT &
HS-ABT

8-9 9&10 24 Coordination Chemistry
Bonding and Structure

10-11 12 24 Coordination Chemistry
Kinetics & Mechanism

13-14 13&14 Organometallic Chemistry

CART Svlishne Snll doe
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(Primary reviewer’s copy)

O Required

[0 Send in-depth course material
if you teach a course in this
curricular area

O Syllabi must include a list of
topics taught.
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course number, and year
taught |

O Materials must be from
courses taught in the last
two academic years

[1 Staple the entire packet
together. Use only one
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Chemistry 239 — Organic Chemistry IT
Sam Houston State University
Spring 2011
Dr. Donovan C. Haines

Course Information

Section 01: MoWeFr 10:00 am - 10:50 am
Meet in CFS 123

Instructor Information

Dr. Donovan C. Haines
Office: CFS 317F Phone: 936-294-1530 Email; haines@ishsu.cdu
If ’m not in my office, try my lab CFS329 (near the top of the main stairwel})
Office hours (tentative — listen in class for any changes):
MoWeFr 11:00am-11:30am
TuTh 10:00am - 10:30 am
(other hours by appointment)

Required Materials

Textbook (required): Wade, “Organic Chemistry”, 7" edition, Prentice Hall,
ISBN 9780321592316 or equivalent (yon only need the textbook itself).

SHSU Catalog Descriptions and Prerequisites

CHM 238 Organic Chemistry I: Leeture. [CHEM 2323] A study of chemical bonding and
structure of organic molecules is made. Functional group reactions and syntheses are
emphasized. Reaction mechanisms, nomenclature and isomerism are studied.
Prerequisite: A minimum grade of C in CHM 138/118, 139/119. Fail, Spring, Summer 1.
Credit 3.

CHM 239 Organic Chemistry II: Lecture. [CHEM 2325] The general plan of CHM 238 is
continued. Fall, Spring, Summer II. Prerequisite: A minimum grade of C in CHM 238.
Credit 3.

CHM 218 Organic Chemistry I: Laberatory. [CHEM 21 23] Laboratory for CHM 238,
Prerequisite: A minimum grade of C in CHM 119, and prior ¢credit for or concurrent
cnrollment in CHM 238, Credit 1.

CHM 219 Organic Chemistry 11: Laboratory. [CHEM 21 25] Laboratory for CHM 239.
Prerequisite: A minimum grade of C in CHM 218, and prior credit for or concurrent
enrollment in CHM 239, Credit 1.




Schedule (subject to change):
Date Chapter  Subject

Wed /1% 1-9,12-13  Intro and Org | Review

Fri 1/21 10 Importance of pKa; Structure and Synthesis of Alcohols
Mon 1/24 10 Structure and Synthasis of Alcohols
Wed 1/27 10 Structure and Synthesis-of Alcohols
Fri 1/28 10 Structure and Synthesis of Alcohols
Mon 1/31 11 Reactions of Alcohols

Wed 2/3 11 Reactions of Alcohols

Fri 2/4 11 Reactions of Alcohols

Mon 257 EXAM  Exam 1 {Review Chpaters (1-11}, Chapters 10-11)
Wed 2/10 14 Ethers, Epoxides, and Sulfides

Fri 2/11 14 Ethers, Epoxides, and Sulfides

Mon 2/14 15 Conjugation, Orbitals, and UV-vis
Wed 2/17 15 Conjugation, Orbitals, and UV-vis
Fri /18 15 Conjugation, Orbitals, and Uv-vis
Mon 2/21 16 Aromaticity

Wed 2f24 16 Aromaticity

Fri 2/25 16 Aromaticity

Man’ 2/28 EXAM-  Exam 2 [Chapters 14,15,16)

Wed 3/3 17 Reactions of Aromatics

Fri 3/4 17 Reactions of Aromatics

Mon 3/7 17 Reactions of Aromatics

Wed 3/10 18 Aldehydes and Ketones

Fri 3/11 18 Aldehydes and Ketones

Mon 3/14 SPRING BREAK

Wed 3/17 SPRING BREAK

Fri 3/18 SPRING BREAK

Maon 3/21 19 Aminas

Wed 3/24 19 Amines

Fri 3/25 1% Amines

Mo - 3/23 = EXAM  Exam 3 {Chapters 17,18,19)

Wed 3731 20 Carboxylic Acids

Fri 4/1 20 Carbaxylic Acids

Mon 4/4 21 Carboxylic Acid Derivativas

Wad 47 21 Carboxyftc Acid Derivatives

Fri 4/8 21 Carboxylic Acid Derivatives

Mon af11 EXAM Exam & {Cﬁapte‘rs 20,21}

Wed 4/14 22 Enolates

Fn 4/15 22 Enolates

Man 4/18 22 Enclates

Wed 4/21 26 Polymers

Fri 4722 HOLIDAY  Good Friday Holiday

Mon 4425 26 Palymers

Wed 4/28 25 Polymers

Fri 4729 _ Integration and Review

Mon 5/2 " EXAM Exam 5 {Chapters 22,26)

Wed 5/5 Integration and Review

Fri 5/6 Integration and Review
IMPH EFINAL EXAM {ACS)




Note on Learning Strategies:

Many students start out trying to memorize all the reactions in this course. Memorization
is a necessary part of studying organic chemistry, and most students find flash cards helpful in
this regard. A comnion mistake, however, is thinking memorization is the major way you should
study. You will be presented with far too many reactions to memorize, but they will all occur
through only a few common mechanisms. Learn those mechanisms and the fundamentals of what
causes something to be reactive and you will do much better, Understanding mechanism is the
key managing this course. Remember, Organic Chemistry is the behavioral psychology of
electrons. Learn what the electrons want to do and why and you have it made,

Your major goal should be to learn to predict what chemistry can happen even for
reactions that you have not seen before. That comes from an understanding of chemistry,

My best advice is to treat this course like a math course — you learn by working problems
and practicing. Your textbook gives you a lot of problems to practice with, and there is no
problem there that will not teach you something. Work as many as you possibly can! We will
focus a lot on reaction mechanisms. You will need to memorize & lot of reactions and their
characteristics (stercospecificity for example) ~ an organic chemist’s toolbox needs to be filled
with all of the appropriate tools for building a wide variety of molecules. But in practicing the
application of those tools by working problems and analyzing spectra you gain the experience it
takes to truly understand chemistry.

You should be working the problems in the text daily (see Problem Solving Notebook for
required problems). Both quizzes and exams may include questions from the text from time to
time. Keep in mind also that your responsibility is to learn anything presented in your text in the
chapters we cover. I won’t go through it all in lecture, I will use that time to go through sample
reactions to demonstrate the major concepts and the especially tricky concepts.

This 1s a very difficult course, there is no doubt about that. Your goal should not be to
pass; it should be to excel. Once you are beyond this step of your career progression, you will
find yourself often compared to others (in a pool of applicants for a job or for medical school for
example) who all also passed this course. In my experience, your abilities in organic chemistry
are used by people to judge your abilities in chemistry in general; make sure your understanding
of organic chemistry (including but certainly not limited to your grade in this course) puts you at
the top of the list of applicants, not the bottom. For those of you who wish to be practicing
chemists someday, it is obviously essentizl to master organic chemistry. For those of you
interested in the chemistry of living things (future biclogists, biochemists, toxicologists/forensics
scientists, pharmacists, doctors, PAs, nurses, veterinarians, nutritionists, environmentalists etc.) a
good fundamental understanding of organic chemistry will pay you back 10-fold when you start
studying proteins, vitamins, metabolism, and pharmaceuticals (I say that as someone who has
taught those subjects for nearly a decade now).



Grading

Short Paper 5%
Problem Solving Notebook 10%
Quiz Average (lowest 1/5" will drop) 15%
Exams (Average of 5) 50%
Final Exam (ACS standardized exam) 20%

Your total points for the semester will be rounded to the nearest whole point and your grade will
be determined as follows:

90% and above A
80% to 90% B
70% to 80% C
60% to 70% D
Below 60% F

Quizzes. For each quiz the instructor will, without prior announcement in most cases, require
that it be taken in class, as a take-home assignment, or online on Blackboard. Missed quizzes
carry a grade of 0, therc are no makeup quizzes. Quizzes will generally focus on material
covered in the lecture or two prior to the quiz, but are comprehensive and may cover any
material discussed up to that point in the semester. Both exams and quizzes may cover, in
addition to lecture material, any subject covered in the text that Dr. Haines does not specifically
rule out.

Exams. Exams will be taken during normal class time. There are no makeup exams, if you miss
an exam (for one exam only) you may replace that score with your score on the comprehensive
final. All exams are inherently comprehensive, but focus on the material covered since the
previous exam. You will need ro bring a green scantron (Form No. 882-E; 50 questions on
each side) to each exam including the Final Exam. Exams typically include a multiple choice
section ‘and a written scction, exeept for the standardized final which is completely multiple
choice.

Problem Solving Notebogk. You will be required to keep a notebook where you write out
problems you work as practice during the semester. From time to time (typically Mondays) Dr.
Haines will collect them and grade how well you’ve done keeping up with the problem solving
practice. The average of these grades counts 10% of the overall course grade.




Short Paper. You will be required to write a short paper on a subject pertinent to Organic
Chemistry (describing a pharmaceutical or type of plastic, for example), the details of which
(including due date) will be handed out in class by the end of the first full week of class.

Final Exam. We use a standardized exam produced by the American Chemical Society covering
all of Organic Chemistry (Organic I + 1I). Note that ACS does also sell a study guide for Organic
Chemistry. In my opinion it is primarily useful as a general review of the course, not as a specific
review for our exam, but if you wish to check it out you can find the information here:
hitp://wwwd.uwm, edu/chemexams/guides/details_guides.cfin/iD=163.

Blackboard:

We will use Blackboard heavily for this course. You will find PowerPoint files and printable
lectute note handouts there, check grades, and take some quizzes in Blackboard. In addition,
sonie writing assignments will be uploaded or pasted directly into Blackboard. You must check
both Blackboard and your email periodically (at least once or twice per week) for
announcemertts.

Tegrity:

Dr. Haines will be using Tegrity to record lectures and for some assignments outside of
lecture. Tegrity is a program that SHSU subscribes to that will record everything on the screen
and the andio on a microphone that Dr. Haines uses in class. Typically lectures are available
(from within Blackboard on the Tegrity Campus tab) within an hour or two after lecture. The
Tegrity program will compress the audio, let you play back the presentationt on your computer,
indexes the presentation so you search for text on the powerpoint slides and find that spot in the
video, let you download the video or MP3, subscribe as a PODgcast, and many other useful
things. Your access is all through a webpage that is linked to within Blackboard. Students have
found this extremely useful and I will require you to check it out early in the semester. Like any
technology, however, from time to time there is a malfunction so it is possible that not all
lectures may be available. If you have problems accessing it from off campus you can always
use the on campus computer labs {(in LSC for example). As Dr. Haines tests retated tools, he may
post additional audiovisual learning aids as well.



Problem Notebook

Your problem notebook should have your name and “CHM 239” written somewhere on
the front cover (preferably near the top right corner), Problem numbers should be clearly marked,
with the chapter number and the problem: number both presented (for the first problem, for
example, *10-1°. You don’t have to use pen, infact pencil is recommended. Erasing mistakes is
fine, it is a normal part of this kind of problem solving. As you can see there arc a lot of
problems, you will want a notebook with a ot of pages. If you do fill a notebock, you can start
another.

Typicalty notebooks will be coliected on Monday and returned on Wednesday. Each
Monday you should have all problems finished from any chapters we have finished in class (see
schedule of chapters). This usually means a different chapter cach week. Note that a majority of
the problems assigned are within the chapters themselves, and demonstrate the concepts of each
section; I recommend that you work these as you read the chapter. If you work problems while
Dr. Haines has your notebook grading it, you may work them on paper and staple them to the
next blank pages in your notebook when it is returned to yon. You may *not* affix photocopies,
only original handwritten work.

Chapter Problems to Work

10 1-30, 34, 35, 38, 39, 42, 45, 47, 49

11 1-38, 42, 45, 46, 52, 59

14 1-28, 34, 38, 39, 40, 42, 46, 47

15 1-22,24, 25,26, 31, 32,33

16 16-25, 28, 30, 31, 32, 37, 38, 45, 46, 49

17 1-42_ 49, 50, 55, 60

18 1-38,42, 43,44, 47,48, 52, 57, 60, 64, 66, 72,73, 74
19 1-34, 38, 40, 43, 53, 56, 58, 62

20 1-24, 26, 36, 38, 40, 45, 50

21 1-42, 45,48, 51, 55, 58, 59, 62, 64, 65, 66, 67
22 1-59, 62, 70,71,75,77

26 1-20, 23, 24, 25, 26, 27, 28, 31



University Wide Policies

Additional details can be found at http://www.shsu.edu/syliabus/.

ACADEMIC DISHONESTY:

All students are expected to engage in all academic pursuits in a manner that is above reproach.
Students are expected to maintain honesty and integrity in the academic experiences both in and out of the
classroom. Any student found guilty of dishonesty in any phase of academic work will be subject to
disciplinary action. The University and its official representatives may initiate disciplinary proceedings
against a student accused of any form of academic dishonesty including but not limited te, cheating on an
examination or other academic work which is to be submitted, plagiarism, collusion and the abuse of
resource materials. For a complete listing of the university policy, see:

ke www shsu edid/administrative/ facullyssectionb. himl#dishonesty

STUDENT ABSENCES ON RELIGIOUS HOLY DAYS POLICY:

Section 51.91 [(b) of the Texas Education Code requires that an institution of higher education excuse
a student from attending classes or other required activities, including examinations, for the observance of
a religious holy day, including travel for that purpose. Section 51.911 (a) (2) defines a religious holy day
as: “a holy day observed by a religion whose places of worship are exempt from property taxation under
Section 11.20...." A student whose absence is excused under this subsection may not be penalized for that
absence and shall be aliowed to take an examination or complete an assignment from which the student is
excused within a reasonable time after the absence.

University pelicy 861001 provides the procedures to be followed by the student and instructor. A
student desiring to absent himself/herself from a scheduled class 1o order to observe (a) religious holy
day(s) shall prescnt 1o cach instructor involved a written statement concerning the religious holy day(s).
The instructor will complete a form notifying the student of a reasonable timeframe in which the missed
assignments and/or examinations are to be completed. For a complete listing of the university policy, see:

http:/fwww shisu.edysvatl” www/aps/documents/861001.pdl

STUDENTS WITH DISABILITIES POLICY:

[t is the policy of Sam IHouston Siate University that individuals otherwise qualified shall not be
excluded, solely by reason of their disability, from participation in any academic program of the
university. Further, they shall not be denied the benefits of these programs nor shall they be subjected to
discrimination. Students with disabilities that might affect their academic performance are expected to
visit with the Office of Services for Students with Disabilities located in the Counseling Center . They
should then make arrangements with their individual instructors so that appropriate strategies can be
considered and helpful procedures can be developed to ensure that participation and achievement
opportunities are not impaired.

SHSU adheres to all applicable federal, state, and local laws, regulations, and guidelines with respect
to providing reasonable accommodations for students with disabilitics. If you have a disability that may
affect adversely your work in this class, then 1 encourage you to register with the SHSU Counseling
Center and to talk with me about how 1 can best help you. All disclosures of disabilities will be kept
strictly confidential. NOTE: No accommodation can be made until you register with the Counscling
Center . For a complete listing of the university policy, see:

htpfwww shsu edu/~vall wwwiaps/811006.pdf

YISITORS IN THE CLASSROOM:

Ouly registered students may attend class. Exceptions can be made on a case-by-case basis by the
prefessor. In all cases, visilors must not present a disruption to the class by their attendance. Students
wishing to audit a class must apply to do so through the Registrar's Office,



CHM?239 — Dr. Hainces
Short Paper Requirements

Due Date (Spring 2011): Friday, April 29th

You are to research and write a two page paper on a topic relevant to organic chemistry {topic
suggestions attached) that you find interesting. In my experience, picking a personally relevant
topic (i.e. prescription drug you or a loved one has taken, vitamins, picking a chemist from this
part of Texas (Smalley for example)) works the best.

The text of the paper should be typed, single spaced, with 1™ margins. There should be a title
page with the title and your name, and at least two pages of typed single-spaced text in no larger
than 12 point font (Times or equivalent).

Figures and Tables should be numbered, include wriften captions, and be attached after the text.
They should be referred to by number (i.e, ‘Figure 1°) when discussed in the text.

References should be identified with superseript numbers in the text referring to a numbered list
of references given after the main text. Information in Wikipedia is useful but should not be your
main reference for this assignment. Although any standard format for the references can be used
as long as they are listed in the order cited, a good format to foltow is the American Chemistry
Society style guide, which can be found here {or look in a copy of the Journal of the American
Chemieal Society in the library):

httpi/fpubs.acs.org/userimages/ContentEditor/124603049663 2/chapter14.ndf

The paper is required fo include the foltowing:

1. It must mention at least one chemist by name and (if not deceased) their current
university, institute, or company.

2. You must have references as mentioned above, numbered in the order they appear in the
text. At least one reference should not be an internet source {should be a book or a
literature article).

3. You must have at least one figure with a hand drawn chemical mechanisim relevant to
your topic, All foermal charges and lone pairs of electrons should be shown on the
appropriate atoms. (Note: it must be fand drawn — no copying figures). (Also note: if
you have a topic you like but can’t think of an appropriate reaction mechanism, ask Dr.
Haines; he is good at suggesting relevant reactions.)

You will be required to bori 1) upload the text portion of the paper to blackboard and 2) turn in a
copy of the paper with figures to Dr. Haines in class. Blackboard will check for plagiarism, so
make surc you write your paper yourself! Don’t copy and paste from your sources, the words
should be your own.



Potential topics (these are just suggestions; you are not limited to this list):
* Focus on a compound an organic chemist might synthesize or study (sec also reagents in
the next section)
Some examples {you are not limited to these);
o Buckminsterfullerene, carbon nanotubes, graphite
Conducting polymers {plastics that conduct clectricity)
Detergents
Epoxy glues
Hormones/neurotransmitters (adrenaline, dopamine, estrogen, testostcrone,
hydrocortisone, thyroid hormone, pregestins, etc.)
Pharmaceutical drugs (Taxol, Prozac, aspirin, statins, codeine, ketoconazole, etc.)
Rubber {various treatnients, etc.)
Teflon
Traditional polymers (pelystyrene, polethylene (PET), polypropylene)
Vitamin C, riboflavin, niacin, or other vitamins

oo 00

cC o000

» Focus on a reaction, reagent, group, or solvent
Some examples (you are not limited to these):
o ‘click chemistry’, azide alkyne Huisgen cycloaddition
A protecting group: benzoyl, TMS, Boc, Tips, Ts, Cbz, acetals
Acetonitrile
Aldol! Condensation, Dieckimann Condensation, Claisen Condensation
Baeyer-Villiger Oxidation
Birch Reduction
Carboediimide couplings (dicyclohexylcarbodiimide and EDC)
Chloroforn; methylene chloride
Diels Alder
Diethyl ether; petroleum ether
Dimethylaminopyridine; pyridine
Dimethylformamide
Friedel Crafts Alkylation or Acylation
Gabriel Synthesis
Grignard Reaction
Heck Reaction
Hofmann Rearrangement
Jones Oxidation
Michael Addition
Mitsunobu Reaction
Pyridinium chlorochromate, PDC, etc.
Sharpiess asymmetric. difyydroxylation
Stille Coupling
Swermn Oxidation
Toluene
Wittig Olefination
Wolf-Kishner Reduction

00 0C0o0O00C0C 00 Qe0000C000QC0 0000 o0



¢ Focus on a chemist
Some examples (you are not limited to these):

o

000000V O0OCOO00D00O0000C0O0C00C00CO00C0O0O0O0

Alan McDiarmid {conducting polymers)

Allen Bard (electrochemistry/nanochemistry/imaging)

August Kekulé (chemical shructure)

Barry Sharpless (stercoselective organic syntliesis)

Benjamin Cravatt (chemical biology)

Carolyn Bertozzi (inedicinal chemistry; contact lens chemistry)
Elias Corey (retrosynthetic analysis, PCC, protecting groups)

Frank ‘Al Cotton (transition metal chemistry)

George Olah (carbocations/superacids)

George Whitesides (Nanochemistry, self-assembly, organometallics)
Gilbert Stork {organic synthesis})

Henry Evyring (reaction rates)

Herbert Gutowsky (NMR)

Hermann Staudinger (polymers; biopolymers)

J. Fraser Stoddart (host/guest chemistry; moltecular machines)

Jolin Pople (computational chemistry)

Kurt Alder (synthetic rubber; Diels Alder)

M. Frederick Hawthorne (Boron chemistry)

M. Katharine Holloway (HIV drug development)

Mary Fieser (Steroid hormone and vitamin synthesis and structure determination)
Paul Anderson (pharmaceutical/medicinal chemistry)

Peter Schultz (catalysis by protcins}

Richard Ernst (NMR and MRI)

Richard Lerner (catalyzing organic chemistry with antibodies)
Richard Smalicy (Bucky balls; carbon atlotropes)

Richard Zare (laser chemistry; astrobiology/biochemistry)

Robert Merrifield (solid-phase synthesis of peptides)

Ruth Benerito (chemical treatment of fabrie; ‘wash and wear’)
Samuel Danishefsky (natural preduct synthesis {(Taxol etc), drug discovery)
Sir Derek Barton (conformations of organic molecnles; organic synthesis)
Sir William Henry Perkin (aniline dyes)

Stuart Schriber (chemical biology)



CHM239 Organic Chemistry 1T

Haines, Spring 2010

The final exam was the ACS Division of
Chemical Education Examination on
Organic Chemistry (the full year exam),
form 2008




Sam Houston State University

Physical Chemistry

(Primary reviewer’s copy)

0 Required

1 Send in-depth course material
if you teach a course in this
curricular area

1 Syllabi must include a list of
topics taught

0 All exams and finals must be
included and labeled with the
school name, course name,
course number, and year
taught

0 Materials must be from
courses taught in the last
two academic years

O Staple the entire packet
together. Use only one

staple.




Spr Hosrow  Syare  Uwweresiry

Spewo S0
COURSE SYLLABUS CHM 449 (LECTURE & LABORATORY) PHYSICAL CHEMISTRY il
4 CREDIT IOURS

Professor: Dr. Darren L. Williamns
Daily office hour: M-F, 10 AM, all other times by appeintment via Williamsaghsuedu.
Phone: ($36)294-1529; Fax (936)294-4996; Office: CF'S 317G; Lab: CFS 235

1. Coursc Description

This course will cover thermochemistry, the laws of thermodynamics, phase equilibria, and kinetics. A minimum
grade of C in CIIM 448 is the prerequisite. The four-hour course consists of 3 hours of lecture and four hours of lab
wark per week.

2. Course Objectives

The main course objectives are:

» IDEA Objective #2: To learn fundamental principles, generalizations, and theories.

» IDEA Objective #4: To develop specific skills, competencies, and points of view needed by professionals in the
field of Chemistry.

3 Enabling Objectives

The following objectives will enable the student Lo achieve the course objeclives.

s Explore the quantum roots of thermodynamics (Chapters 29{12]-32[15])

«  Master the applications of thermochemistry and thermodynamic cycles {Chapters 1-6)

»  Doscribe the properties of real solutions and materials {Chapters 7-11).

e Describe the basics of non-equilibrium systems {Chapters 33[16)-34[17])

Perform laboratory experiments and measurements related to the course malerial.

Use compulational chemistry programs to predict and confirm course principles. .

«  Use Microsoft Excel for numerical integration, multiple least-squares regression, Boolean logic operators, and
non-lingar equation modeling.

-

4. Required Textbooks

s Required: Physical Chemistry, 2°¢ Ed. by Thomas Engel and Philip Reid, Pearson Benjamin Cummings,
(ISBN: 0-321-61505-0) OR Thermodynamics, Statistical Thermodynamics, and Kinetics. 2™ Ed, by Thomas
Engel and Philip Reid, Pearson Benjamin Cummings, (ISBN: 0-8053-3844-6}

3. Grading Pelicy

o To determine the final course grade, the student's numerical average will be Category Weight
compared 10 course requirements, tc peer performance, and to the de Mnitions set Attendance 3%
forih in the University Catalog. Specific grade cut-off values are not predetermined. Homework 5%

e  Students taking this course for graduate credit will be required to prepare an Laboratory 10%
additional report that incorporates various facets of the course into one advanced Exams 80%

problem. This report will constitute an additiona! 10% towards the final grade
average. This results in the following weighting factors: Attendance = 5% Homework = 5%, Laboratory =
10%, BExams = 70%, Final Report = 10%.

0. Attendance Policy

»  Students will not be penalized for missing up to three hours of lecture as long as examinations and other
assigned work have not been missed.

«  Each absence above 3 will result in a Joss of 15" of the attendance grade.

e Laboratory attendance is mandatory. [f unavoidable conflicts arise, (hen arrangements should be made in
advance by the student. The schedules of the TA and the professor take precedence over the schedule of the
student (including work schedules) when making arrangements for makeups.

¢  An unannounced and unaddressed laboratory absence will yield a failing grade.




Homework Assignments

Homework assessment will take place on Blackboard

o Print the pdf of the homework assignment. Do the probiems, and then enter your answers on
Blackboard. You only get TWO ATTEMPTS to enter your answers; so take it seripusly. Don’t
procrastinate..

o Most of the exam material will come from modified Blackboard homework problems.

o Approximately 10% of the exam will come fiom the suggested “*A-level” probicmis or lab work.

It is up to the student to check their grades on the Blackboard systen:.

o Early in each section of material, if you mess up on Blackboard and gel a lock in the gradebook, email
Dr. Williams as soon as possible to reset the aftempt.

o Do not procrastinate and lock up your st attempt the night before it is due. You will get a zero. You
have two atiempts, so usc one carly to ensure you have a non-zero grade.

Assignments are duc BEFORE CLASS ON THE DUE DATE. Late work can be rcfused, but reasonable
accommodations can be made for students who experience unfortunate circumslances. Late assignments will be
considered for acceptance anly if all the following conditions arc met:

o The student was demonstrably incapacitated on the due date or Blackboard was REPORTED BY
COMPUTER SERVICES s being down on the due date. Rerjote computer problems gre not
acceptable excuses. The computer labs on campus are Lhe most reliable way to complete Lhe
homework assignments,

o The student telephoned in advance or left a voice mail message or email message alerting DW to their
situation with a description of why they are to miss the due date for the assignment. (All information
will be kept in strict confidence.)

The gradebook in Blackboeard will be updated after each exam. At ihat time, Dr. Willlams will change all
gradebook locks to ZEROs.

Laberalory Work

The laboratory expetiments and the requircments for laboralory reports will appear on Blackboard as the

sCInester progresses.

Lab work will feed directly into the exams in both the multiple-choice sections and the open-ended questions.

Suceess on the exams requires full effort oa the laboratory portion of the course.

Sometimes oral instructions and modifications arc given in class. Thesc are binding, and detailed notes of what

is said in class are reguired for success.

The top priority for laboratory work is SAFETY!

o Safety glasses or goggles MUST be worn at all times in the physical chemistry laboratory.

o if the actions of any student are deemed to be unsafe and hazardous to themselves, their peers, or the well-
being of the facilities, the student will be removed from the laboratory, and an appointment will be made
with the department chair 1o evaluate a course of action.

Students should not be in the laboratory if they are not working on their experiment. Visitors to the laboratory

are prohibited unless escorted by departmental personnel. If a student needs to meet with others who arg not

registered in the course they must leave the laboratory.

Exams
Exams will utilize » Seantron form 882-E
The Final exam weck is May 10— 14™ and you should not make travel plans until the 15™
There will be multiple midterm exams and a comprehensive final exam.
Fxams will be announced in class, and an announcement will be posted on Blackboard stating what the exam
will cover.
The cxam answer sheets will remain the property of SHSU as a record of student peeformance.
Make-up. cxaminations are not given. In the unfortunate case, where a student misses an cxam, the professor
will discuss possible remedies with the student provided that all the fellowing conditions arc met:
o The student was absent on the exam dale.




o The student telephoned in advance or left a voice mail message or email message alerting the professor to
their absence along with a description of why they are to mmiss the exam. {All information will be kept in
strict confidence.}

e  The professor alse reserves the right to assign an exam grade of 0% if the absence was nol properly handled or
was unjustified. Appeals will be handled ia accord with University Policy Statement 900823, Academic
Grievance Procedures for Students.

+ The final comprehensive examination will be averaged with the midterm exams to determine the total exam
average.

10, Academic Dishonesly

o Ifit is obvious that a homework assignment or laboratory report is a copy of another student’s work, BOTH
copies will receive a grade of 0%, and BOTH students will be on notice that they will be reported for scholastic
dishonesty should they be involved in any questionablc work in the future.

¢ Dr. Williams reserves the right to ask for an oral explanation of work submitted to determine if the student
actuaily performed the work. This shouid not be construed as an accusation of academic dishoncsty. Itis
merely a tool to ensure that students are ablc 1o explain their work to their supervisors. Only in cases where the
student cannot demonstrate the most basic cxplanation of what they submitted as their original work will there
be suggestion of dishonesty.

e The University may initiate disciplinary proceedings against a student accused of any form of acadcmic
dishonesty including, but not limited to, cheating on an cxamination or other academic work which is to be
submilted, plagiarism, collusion, and the abuse of resource materials. This includey PAST 449 students. Do
not accept previous lub reports if they are affered! This puts you both at visk of acudemic discipline.

11. Classroom Rales of Conduct

»  Cell phones must be turned off before class.
e Students who are especially disruptive may be teported to the Dean of Students for disciplinary action in
accordance wifh university policy.

12. Visitor Pelicy
Dr. Williams will decide whether or not the vigitors will be allowed to remain in class.

13 Instructor Evaluation
«  The IDEA system asks the student to evaluate their performance towards the course objectives.

i4. Americans with Disabilitics Act
No accommodation can be made until the student registers with the Counseling Center.

15. Religious Holidays
Dr, Williams will comply with university policy and state law regarding religious holidays.

Course Material Copyright ©

This course material is rescrved to Sam Housten State University, and may nol be mass-produced, sold, ot
reproduced for purposes other than personal use by students registered for this course in the current semesler.
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Topic List for CHM 449
Physical Chemistry [
Spring 2011

Quantum Roots of Thermodynamics
Probability, Statistics, and Distribution Functions
Boltzmann Distribution Properties
Partition Function Modeling, Approximation, and Temperature Dependence
Statistical Thermodynamics
Thermochemistry and Thermodynamic Cycles
Fundamental Concepts of Thermodynamic Models and Measurements
The First Law
State Function Properties
Thermochemistry Calculations and Tabular Values
Second and Third Laws
Simple Ideal and Real Heat Engines
Chemica! Equilibrium Relationships
Phases and Phase Diagrams
The Properties of Real Gases
Phase Diagrams of Pure Substances, Binary Mixtures, and Miscibility
Ideal and Real Solutions and Phase Behavior
Electrolyte Solutions and Activity Coefficients
Nonequilibrium Thermodynamics
Kinetic Theory of Gases
The Transport Phenomena of Thermal Conductivity, Viscosity, Diffusion,
Sedimentation, lonic Conductivity
Energy Sources and Sinks
Thermochemistry and Combustion Sources of Energy
Electrochemistry and Electrical Generation and Storage of Energy
Nuclear Chemistry and Nuclear Power




(The Student Acknowledgement Form at the end of the syilabus must be
completed, signed, and turned in to the Instructor by Jan 20, 2011)
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Course Syllabus
Chemistry 426.01
Advanced Integrated Laboratory
2 Credit Hours
Spring 2011

fnstructor: Dr. Benny E. Armey Semester: Spring 2011

Classtoom || CFS 313 Class Time TuTh 1:00-4:50 PM ]
Office 294-1531 off-camp ext. | Email: [CHM BEA@SHSUEDU |
|phone:  |ats3toncamp V4
office: CF$-326. CFS 305 [Office Hours: | MTWTh:  9:30-10:50 AM
: ] |

Course Description;

This course will involve in-depth experiments that require the use of sophisticated synthelic
and analytical procedures in areas of organic, inorganic. and analytical chemistry. The first
hour of the Monday Lab-day will be devoted to lecture over topics relevant Lo the lab and/or
problem sets.

Prerequisites: CHM 448 with a grade of C or higher. Competence in the use of MS-Word,
MS-Excel, and chemical structure software (ChemWindows).

This is a senior capstone laboratory course based on the students” need to integrate prior
laboratory and lecture experience in order Lo successfully complete and report on & set
number of laboratory experiments while working independently. Generally 4-8 hr of work
and study outside of lab are required for each week of laboratory.

Course Objectives; To provide the students with hands-on experience utilizing a more

advanced level of experiments. This is considered an opportunity for the students to utilize
and apply the theoretical models and concepts of their didactic education in reports and
discussions of the significance of their laboratory. Pursuing experiments and interpretations
beyond the obvious are, with supervision, encouraged and expected.

Required Textbooks:

Your textbooks from your Freshman Chemistry, Organic. Analytical. Physical, and
Inorganic Lecture and Laboratory Courses.

Required Supplies:

Department approved Lab Goggles, Iab Notebook that produces duplicate copies, Dish-
detergent, non-erasable ink pens, a Sharpie marker.




Attendance Policy:
As this course 1s a performance-based course, the student must attend sufficient meetings of
laboratory to conduct the experiments and collect the data and thus at least once a week 18
required. Students must work individually, with the single exception of the nj ckel glycinate
experiment where they may work in pairs. Each time you attend lab you are required to

sign-in.

Assignments;
There are three grade generating components for this course.

1. Professionalism and Attitude: The student’s total grade points from the reports may be
reduced by increments determined by their preparation and ability to work undirected in the
laboratory. (See discussion below: Professionatism and Attitude)

2. Laboratory Reports: Each (6) report is worth 16 points each for a total of 96 points. (See
discussion below: Lab Reports)

Grading Plan:
The final grade will be determined by the sum of the four (4} components.

Total Points = Prof&Atl + Reports
A2 86
B =77
C z 67
D =z 57

v v

Grades will be given back to each student (during class time only) for tumed in assignments.
Reports will not be returned but may be viewed after grading during office hours or by
appointment.
A request for a regrade of an assignment must be submitted in writing within one week of
receiving the returned grade. The request must state specific reasons for the regrade.
Sample Acceptable Reasons for Regrade requests:
a. Arithmetic Frror: Miscalculation of grade.
b. Grader Overiooked material: loss ol points for missing something that was
present.
Sample Unacceptable Reasons for Regrade requests:
a. Someone else got a higher grade.
b. Got the “right” answer, but did not show work.
c. Forgot to include .....
NOTE: If you disagree with the grading of a question. etc. because of conflicting textual
information bring it to Dr. Arney’s attention. Do not use the internet as a resource.

Academic Dishonesty:
All students are expected to engage in ail academic pursuits in a manner that is above

reproach. Students are expected to maintain complete honesty and integrity in academic
experiences both in and out of the classroom. Any student found guilty of dishonesty {by




the professor) in any phase of academic work will be subject to disciplinary action. The
University and its official representatives may initiate disciplinary proceedings against a
student accused of any form of academic dishonesty including, but not limited to, cheating
on an examination or other academic work which is to be submitted, plagiarism, collusion
and abuse of resource material.

Laboratory Rules of Conduct:

Students will refrain from behavior in the laboratory that intentionaily or unintentionally
disrupts the learning process and the mission of the university.
1. Approved laboratory goggles must be worn by the student at ALL times in the laboratory.
2. No shorts, open shoes, loose-long hair, dangerously Ioose clothing will be altowed in the
laboratory.
3, Al containers used must be reclosed immediately.
4. No unauthorized or unapproved work may be performed in the iaboratory.
5. Cell phones and pagers must be turned off or set Lo silent before class begins.
6. The laboratory is not for individual instruction, tutoring, or addressing questions about a
particular grade. These types of interactions should be addressed during office hours or by
appointment. It is disruptive and a waste of the other students’ time and efforts to do this in
lab. The use of new apparatuses will be demonstrated as deemed necessary by the
instructor.
7. Student may not do the following in Lab.

a. Eat.

b. Use tobacco products.

¢. Use offensive, disruptive or obscene language or remarks.

d. Read newspapers or non-class related materials.

e. Socialize about unrelated matters.

f. Engage in distractive behavior.

g. Wear distractive clothing.
8. Each student is expected to be prepared to start working when they arrive in lab.
9. Horseplay will not be tolerated (See Professionalism and Attitude).
10. The work area, balances, and equipment must be kept clean and functional.
11. Carelessness and/or abuse of equipment and material will not be tolerated (Sce
Professionalism and Attitude).
Students engaging in inappropriate behavior or being especially disruptive shall be directed
to leave the classroom. Students who are excessively or especially disruptive also may be
reported to the Dean of Students for disciplinary action in accordance with university policy.

Visitors (o the Classroom;
Unannounced visitors may not enter the laboratory and must present a current. official
SHSU identification card to be permiltted to remain just out of the laboratory. They must not
present a disruption to the class by their attendance. If the visitor is not a registered student,
it is the instructor’s discretion whether or not the visitor will be allowed to remain.

Professionalism and Atfitude:
As this is a senior level laboratory. seriousness, maturity. preparation, and self-initiative are
not only hoped for. but is also expected in each student. Fach student is expected to be




prepared (o perform their chosen experiment whenever they show up for lab. In order to
provide an incentive for the students to achieve these elements of behavior, adjustments for
unacceptable behaviors will be made to the final point total for the semester. An exhaustive
list is impractical but a few examples may help. Any such adjustment will be discussed with
the student, but clearly dangerous activities will be acted upon. Remember these points are
deducted from the final total points.

Examples:

1 pt - leaving work area messy or littered.

1 pt - leaving balance dirty.

1 pt — leaving reagent bottles open.

I pt —not labeling every flask, beaker, etc. in use.
5 pt — not coming prepared for the wark,

5 pt — not notifying the TA or lnstructor of a spill.
S pt — leaving a reaction unattended.

5 pt - leaving glassware durty.

Dangerous activities, unauthorized experiments, stealing materials or equipment from the
lab or performing experiments in a manner that endangers others can, at the discretion of the
instructor, lead to automatic failure of the course without regard (o points already carned.

Laboratory Reports;
Each experiment requires a report. Bach report must be printed using a word processor,
graphs, charts, structures, etc. must be produced using the appropriate software available on
the university system. The format for each report will be given in a separate handout which
lists the experiments and their sources.

Course Format : Each student is expected to complete 6 (six) experiments and turn-in a report
for each. The report for each experiment is to be in the format of the indicated on the
CHM426 Experiments Handout. Attached to each report will be the raw collected data in
the form of the duplicate sheets from your laboratory notebook.

ADVISE: (1). Itisto your advantage to attempl perform two or more experiments
concurrently as most will have significant waiting periods which could be utilized
for other experiments and work-ups.

(2). Prior to lab you must obtain an acceptable procedure for the experiment,
from the indicated sources, and prepare to perform the experiment by studying
and understanding the operations involved and the nature and handling of the
materials (o be used.

(3). The multi-step synthesis is best started as early as possible and run
concurrently with other experiments.

(4). You will not be “prepped” for each lab but an overview of the theory and
application of new techniques and concepts will be covered in a weekly hour-
long lecture/discussion. You are responsible for procuring the appropriate
procedures and knowing the proper use of equipment. However, potentially




hazardous operations will be closely monitored by the TA/Instructor and NEW
procedures, such as vacuum distillations will be discussed and demonstrated.

(5). The T.A.’s primary function in the laboratory is for safety and to provide the
necessary material and equipment. The T.A. is not a source of information on the
performance of the experiment.

LABSAFETY: You are required to provide and wear at ALL TIMES in the laboratory, a pair
of safety goggles and we strongly recommend a lab coat or apron. You should
wear full-length pants or floor-length skirts (dresses) with closed shoes.

NO SHORTS,

NO TIES,

NO SUNGLASSES.

NO CELL-PHONLES,

NO OPEN-TOED SHOES,

NO UNAUTHORIZED EXPERIMENTING, AND

NO EATING OR DRINKING OR USE OF TABACCO IN THE
LABORATORY.




Student Acknowledgement of Syllabus:

I, (vour name) having
SHSU ID# . have printed the syllabus for CHM 426.01 (Spring 2009).
I further acknowledge that I have read said syllabus and that T am familiar with its contents. 1
also recognize that my continuance in this course requires that ! agree to its content and
requirements and that changes to this syllabus are only possible if they further the aims of the
COUISE.

[ am also aware that questions and/or problems with the course must be addressed to the
instructor. If these problems are not part of the day’s scheduled material. it should be addressed
after class, during office hours. or by appointment,

| acknowledge that I am aware of the following:
NO eating, drinking, or tobacco use in the laboratory.
No use of cell phones, or other none lab electronics in the laboratory.

No leaving heated apparatuses unatiended without proper clearance and preparation by
Dr. Arney

All laboratory records are to be entered directly into the notebook and not on loose paper
or a portable computer.

I am solely responsible for any materials or gadgets that bring to the laboratory and any
damage or destruction to them in the laboratory is.my responsibility to bear.

Signed :

Date:
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Chemistry 426
Advanced Integrated Laboratory Techniques
EXPERIMENTS

Spring 2011

Report Format :
Each experiment will have a different report with different requirements. Most of these
procedures include specific report elements that must be included. However, all reports
will share these common elements:
1. Short introduction to explain the nature and goat of the experiment.
2. Brief but accuraie discussion of relevant theory and/or the procedures used to
performed the experiment. In the case of a synthetic experiment, outline the synthetic
approach utilized.
3. Discussion (Presentation) of the Results:

a. discuss how each reaction {measurement) is performed and discuss any
problems that arose.

b. include the important measurements and their significance and/or problems.

c. discuss how each result is calculated. (an example 18 often helpful)

d. most importantly, discuss the significance of the results obtained in terms of the
system under study.

4. Experimental Section:

a. use the Journal of Organic Chemistry Experimental Section as a model for

laboratory procedures.
5. Experimental Notebook Copies.

a. the copy pages from your laboratory notebook for the experiment.

b. It is imperative that it be clear that the experiment can be reproduced in the lab
by a third person using only these sheets and that all data necessary had
been recorded during the execution of the experiment.

6. Answers to experimental Problems.

a. each experiment has a set of questions and problems that may require some
significant pencil on paper or library work to solve.

7. Interpretation of any spectra required or requested as part of the experiment. It should
consist of at least a copy of the spectra with structural assignments for the major
spectral features shown indicated with a structural drawing.

Those reports for experiments out of Argelici should include the items specifically stated
in the experiment REPORT section. Any additional components for a report will
be indicated with the experimental description.

1t Important Dates !




A report is required from each person by each date specified below. The report must be
handed to me (Dr. Arney) on or before NOON of the date. After the date, 20%
per School Day will be deducted from any potential grade. After five daysitisa
Zero.

Feb. 22, Mar. 20, Apr. 10, May 1, the last before the scheduled final time. NO
WORK WILL BE ACCEPTED AFTER THE SCHEDULED FINAL EXAM
TIME.

ADVISE:

(1). It is to your advantage to attempt to perform two or more experiments
concurrently as most will have significant waiting periods which could be utilized
for other experiments and work-ups.

(2). Prior to lab you must obtain an acceptable procedure for the experiment, from
the indicated sources, and prepare to perform the experiment by studying and
understanding the operations involved and the nature and handling of the
materials to be used.

(3). The multi-step synthesis is best started as early as possible and performed
concurrently with other experiments.

(4). You will not be "prepped" for each lab and are responsible for having the
appropriate procedures and knowing the proper use of equipment. However,
potentially hazardous operations will be monitored and NEW procedures, such as
vacuum distillations will be discussed and demonstraled as necessary.

(5). The T.A.’s primary [unction in the laboratory is for safety and to provide the
necessary material and equipment. The T.A. is not a source of information on the
performance of the experiment and does not have a clue to the question “does this
look right?”.

Experiments to be Performed: .

1.

1Stability Constants of Ni(;zl\-‘cinatej.,@'—"}i. Handout procedure based that found in
Angelici(exp 22). Determination of the stability constants for the complexation of Ni**
ion by glycine as a bidentate ligand. In addition to the regular report format, the data
and caleulations must be neatly and clearly set-up in an MS-Excel Spreadsheet which
will be turned in with the report via e-mail attachment.

Inorganic Syntheses: Acetviferrocene & Manganese(III) acetylacetonate Preparation
of acetylferrocene by Friedel-Crafts acylation and purification by column
chromatography. Paramagnetic Mn{acac)s is prepared by treating KMnOy with
acetylacetone. The symmetry and fluxionality of the ferrocene rings and the magnetic
susceptibility of Mn{acac); are characterized via NMR techniques.

+Kinetics Investigation of the Nucleophilic Aromafic Substitution Reaction:
Spectrophotometric measurements of the reaction of piperidine with 2,4-
dinitrochlorobenzene will be utilized to determine the rate constant of the reaction at
several temperatures and the thermodynamic propertics of the transition state will be
calculated to gain a better undersianding of the rate-determining process.

+Maultistep Organic Preparation with Stercochemical Assignment Based on
Calculated NMR Parameters. Indene will be methylated to give I-methylindene.
Hydroxyiformylexylation of the 1-methylindene gives four major products, one of which




will be isolated as a pure single diastereomer. Hydrolysis of the product gives a glycol
whose stereochemistry will be assigned based comparison with calculated NMR chemical
shifts and coupling constants obtaincd from the Gaussian03W software. For each
isolated compound a complete set of high-field NMR spectra will be obtained including
2D correlation spectra such as COSY, DQF-COSY, HMQC.

5. #Hiickel Molecular Orbital Computational Lab. Introduction to the theory and
application of Hiickel MO theory is covered in some illustrative but revealing cases.
Provides some introduction to the use of matrix methods and systems of equations. This
is a “dry* laboratory focusing on the enhancement of mathematical skills and
understanding of theoretical applications.

6. LApproximate Solution of the Hydrogen atom Numerical Methods by Spreadsheet.
The wavefunction for the one electron hydrogen atom is approximated by a linear sum of
four Gaussian functions and its coefficients are optimized by solving the Schrodinger
equation for the best energy. This lab focuses on introducing the numerical matrix
methods utilized in ab-inifio software and becoming familiar with much of the non-
obvious aspects of MO work. Application of the derived approximate wavefunction will
be compared to the exact wavefunction. Matrix-LinAlgebra add-in for Excel, allows us
to focus on the general methods more clearly.

7. tChemometrics of Aqueons Metal Ion Mixtures using Least Squares Analysis and
the Moore-Penrose Matrix. Introduces the use of whole spectra for the quantitation and
identification of the UV/Vis active metal ions in an aqueous mixture. The linear least
squares (1.LS) method is applied to spectra, which are treated as a coliection of
absorbance at distinct wavelengths. The equivalence of the Moore-Penrose Pseudo-
Inverse matrix to the LLS method is shown in theory and practice.

} indicates that a handout or a rewritten version of the experiment will be available on
BlackBoard.
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COURSE SYLLABUS, CHM 480 FORENSIC CHEMISTRY, 3 CREDIT HOURS
SF"I"A%, 10“

Course tnformation
« Darren L. Williams, Ph.D. {a.k.a. OW)

o Office: CF5 317 G, Camnpus Box 2117, Huntsville, TX 77340

o Contact (936)294-1529, williams@shsu.edu, http://www.shsu.edu/~chm dlw/, and on FaceBook,

o Office hours are 10 to 11 AM, MTWTF, and other times by appointment. Email is the preferred methed for

communication and for making appointments.

*  Lecture will meet in CFS 102 on Tuesday and Thursday from 8 to 9:20 AM.

Required Textbook
s Forensic Chemistry, Bell, Pearson, 2006. (ISBN: 0131478354}

Course Description

This is a one semester course focused on surveying important aspects of chemistry to forensic inquiries. Focus wifl be on
the validity of results. Technigues and methods for selecting proper technigues to answer various questions will be
discussed. Writing Enhanced. Preraquisite: A minimum grade of Cin CHM 239, 440 and 467 {or concurrent enrollment in
CHM 467); MTH 142. Spring. Credit 3.

Course Objectives
1. IDEA Objective #4: To develop specific skills, competencies, and points of view needed by professionals in the field,
2. IDEA Objective #8: To develop skill in expressing oneself orally or in writing.

Enabling Objectives

1. Study the requirements of critical-quality analysis of drugs and physical evidence including accelerants, explosives, inks,
paints, polymers, and fibers.

2. Following a process of your choosing, charting its performance, and reporting on its control,

3. Writing a quality control report detailing the parformance of your process over the semester.

Iltems Weight
Assessment Attendance 5%
Ta determine the final course grade, the student’s numerical average will be compared Homework 5%
to course requirements, to peer performance, and to the definitions set forth in the Control Chart Tor
University Catalog (Scholastic Requirements). Specific grade cut-off values are not Quality Repart 10%
predetermined because of the semester-by-semester variation of exams, classes, Exams )

hurricanes, and other circumstances.
TENTATIVE LETTER GRADES are provided as a service to the student for midterm grade evaluation. This will allow the
student to make an informed decision related to the two drop dates in the semester.

1. The 12th class day is the last day to drop with a full refund.

2. The last class day is the fast day to withdraw from the course. (DW's signature is needed.) (Schalastic Requirements).

Exams

# Exams will be announced in class-and on Blackboard.

*  Exam questions will be very similar to the homework questions. About 10% of the exam will be from the A-level
material posted on Blackbeard.

+  All exams wil} utilize the Scantron form 882-E. The exams will remain the property of SHSU as a record of student
performance. The students are encouraged to visit with DW to see the key and to understand their strengths and
weaknesses refated to their exam performance.

Missed exams:

DW daes not give make-up examinations. In the unfortunate case, where a student misses an exam, DW will discuss
possible remedies with the student pravided that all the following conditions are met:

1. The student was absent on the exam date.
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2. The student telephoned in advance or left d voice mail message or email message alerting DW to their absence along
with a description of why they will miss (have missed) the exam. {All information will be kept in strict confidence.)

DW reserves the right to maodify the grading scheme such that the final exam may compensate for the missed exam course

percentage. DW also reserves the right to assign an exam grade of 0% should he deem the absence was not properly

handled or was unjustified. Appeals will be handled tn accord with University Policy Statement 900823, Academic

Grievance Procedures for Students.

The final exam is probably Thursday, May 12, 20.{35', 8AaM1to 10 AM,
{Online Schedule: http:f/www.shsu.edu/students/finalexam.htmi )
Madify your plans NOW to fit your academic schedule.

Homewaork (HW)

»  The homework assignments {pdf file) should be printed and worked with pencil and calculator. Once complete, the
Blackhoard anline test can be taken where the answers can be enteraed. The slectronic test and the hard-copy
assignment are identical.

» The student is encouraged to rework the problems that were missed. The electronic test can be taken three times so a
100% grade on the homework is within everyone's reach.

=  Academic performance on the homework problems is based upon the honor system. The student should have encugh
self-respect to do their own work. If students depend upon others to tell them which answers to choose, it is very
likely that the cheating student will fail the mid-term exams,

« itis up to the student to check their grades on the Blackboard system.

s [f anonline hamework set is nat properly completed, then a lock (in progress) appears in the gradebook. If this
happens 1o you, email DW as soon as possible to reset the attempt.

e The gradebook in Blackboard will be updated after each exam. At that time, all lockad assignments turh to ZEROs.

+ If you procrastinate, and lock up your 1st attempt the night before the HW is due, then you will get a zero. You have
three attempts, so use one early to ensure you have a non-zero grade,

Process Monitoring
Each student will choose a continuously variable process that they can mienitor DAILY the whole semester. The data will
become a controi chart. Weekly comments will be required, and the whole semester will be evaluated in a final guality

report.

Quality Report _

The guality report will be based upon the control chart of the student’s process monitoring. It will address all significant
quality events, give estimates of the reliability of the process, ete. More details will be given en Blackboard..

Attendance

Forgetting to sign the roster is equivalent to an abséence.

e inaccord with university policy, students will not be penalized for .
¥ pailey P Table 1: Attendance Grading Scheme

absences of up to three hours as long as examinations and other

assigned work have not been missed, Table 1 explains the attendance Number of Absences | Attendance Score
score 1to3 100%

+ The student is responsible for signing the roster at the beginning of 4 80%
each class period. 5 60%

+  Giving points for attendance is a gift for simply showing up and signing 6 40%
your name on a roster. | have seen that students always do much 7 20%
better on exams if they actually come to class. In other words, 8 or more 0%

attendance is the pathway to a good exam grade.

« There is one policy for all students including athletes, band members, campus leaders, etc. Your school-sponsored
activity may require you to miss more than 3 lectures. This will not severely impact your numerical average because
attendance is-only 5% of your total average. You do not get any extra or excused absences, and DW doesn’t need
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notes or letters. You must work harder to perform an the exams having missed the lecture material. This is what is
expected of feaders.

Employment Recommendations
For Your Information: Dr. Williams will not write recommendotion letters for students who do not make a B or better unless

there is some very unusual reason to do so.

Academic Dishonesty

¢  Any student found guilty of dishonesty in any phase of academic work will be subject to disciplinary action. The
University may initiate disciplinary proceedings against a student accused of any form of academic dishonesty
including, but not iimited to, cheating, plagiarism, and the abuse of resource materials.

»  DW reserves the right to ask for an oral explanation of work submitted to determine if the student actually performed
the work, This should not be construed as an accusation of academic dishonesty. Only in cases where the student
cannot demonstrate the most basic explanation of what they submitted as their original work wili there be any
question of dishonesty.

» If DW believes that exam work or a homework assignment is a copy of another student’s work, BOTH students may
receive a grade of 0%, and disciplinary action will be considered.

Classroom Rules of Conduct

Students will refrain from behavior in the classroom that intentionally or unintentionally disrupts the learning process, Cell
phones must be turned off before class begins. Students are prohibited from text messaging, emailing, Facebooking, or
engaging in any other form of distraction. Students who are espacially disruptive will be asked to leave and may be
reported to the Dean of Students for disciplinary action.

Visitor Policy
Dr. Williams will decide whether or not visitors will be aliowed to remain in the classroom.

Americans with Disabilities Act
No disability accommodations can be made until the student registers with the Counseling Center.

Religious Holidays

University policy (APS 861001) and state law (Section 51.911(b), Texas Education Code) require that a student who is absent
from class for the observance of a religious hioly day fill out form (see APS 861001} in the first week of class. This form must
be signed by the instructor, the student, and approved by the departmental chair.

Course Material Copyright ©2010

Course material including portions of this syllabus are reserved to Sam Houstaon State University, and may not be mass-
praduced, posted onfine, sold, or repraduced for purposes other than personal use by students registered for this course in
the current semester,
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Topic List for CHM 480
Forensic Chemistry
Spring 2011

Statistics, Sampling and Data Quality
Calibration and Quality Control

Six-Sigma, Lean, Gage R&R Analysis
Separations: Extraction and Chromatography
Instrumentation: Microscopy and Spectroscopy
Drugs and Pharmacology

Drug Analysis Techniques

Drugs of Abuse

Combustion, Arson, and Explosives

Explosive Safety and Handling

Combustion Evidence

Color Chemistry

Color Prediction

Inks and Paints

Polymer Chemistry

Polymer-solvent interactions.

Fiber Evidence
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COURSE SYLLABUS
(Tentative™*)
CHM 443W

Structural Spectroscopic Methods
4 semester credit-hours
S 20(¢
Lect: CFS 104 MWF 10:00-10:50 AM CFS 104
Lab: CFS 313 TuTh 1:00-4:50 PM CFS 313

(The Student Acknowledgement Form at the end of the syllabus must be
completed, signed, and turned in to the Instructor by Jan. 25, 2010)

Dr. Benny E. Arney Semester: Spring 2010
! Instructor: e O . N T U
Office Phone: { 294-1531 off-camp ext. | Email: | CHM BEA@SHSU.EDU |
: 41531 on-camp .
Office: CFS 326 Office MW :11:00-11:30 AM
Check each Or CFS 305 Hours: TTh: 8:30-11:00 AM
room Or CFS 323 e
Website Blackboard at

iwwwshsuedun L

Textbook (required): Silverstein, Webster, & Kiemle, "Spectrometric Identification of
Organic Compounds”, 7th ed., John Wiley & Sons, New Jersey, 2005, ISBN 0-471-39362-2. Must
hring book fo every class.

Description:

This course will focus on the elucidation of structural information from a sample using
spectroscopic methods such as MS, IR, NMR. The NMR will cover 1 and 2 dimensional
techniques as well as heteronuclear observation (i.e. nuclei other than ‘Hor °C). The
laboratory will focus on providing a hands-on experience of sample preparation and spectral
acquisition. The Primary Focus is deriving the structure of an unknown material by the use of
its spectral data alone. Extensive use of problem sets will made to give the student the practice
and experience 1o decisions.

The laboratory component will consist of becoming proficient in the basic operation of each
instrument used including; sample preparation, obtaining routine spectra, interpretation of the.
spectra obtained, and handling of raw data obtained. Specific Guidelines and Hand-Outs will
be provided on BlackBoard and in the laboratory (CFS 313},

Prerequisites:
Students in this course must have successfully completed CHM 239 & CHM219 with a grade
of C or higher. The students are expected to be proficient in the nomenclature, vocabulary, and
principles from General Chemistry and Organic Chemistry which will be included in testing
and course materials.



Study Requirements:
Most of the important learning in this class will be SELF-LEARNING or SELF-
TEACHING. Class time is best used to work on applying the readings and material. The
acquisition of skills comes with the repetition of problem solving. Attending class and wrifing
notes will NOT be enough for most students to pass the class. Each student must find the
level of interaction with the material necessary to succeed. Study groups may be excetlent
methods for many students. Remember vou are responsible for your advancement.

WARNING: e e gy o
Use of the Internet or reference materials, not specifically designated by the professor fo

this course, to work on problems or assignments will constitute grounds for failure and
disciplinary action through the office of the Dean of Students.

&

1t
ruse in

Required Materials:
You are required to bring your book to class. Requisite material from CHM 138/139 includes,
but is not limited to, bonding, structure, equilibria, thermodynamics, and nomenclature of
common ions, ionic compounds, binary compounds, and acids. Also, you are expected to
attempt to work as many of the problems in each chapter as possible.

Questions in Class:

If you ask a question in class, I generally will not answer it directly, but will ask you questions
to find the source of the question or to lead you to the proper question you should have been
asking. Most questions arise because of inadequate background or misunderstanding of a prior
concept or material. Just providing you an answer lo wrile in your notebook would not solve
the problem.

If ] ask a question in class, especially one that should be easily answered if a student is keeping
up and understanding the material, [ will wait for the class to arrive at an acceptable answer.

Do not consider this class a spectator class where you show up take notes and then study before
the test.

Attendance Policy:

It will be essential for you to attend class regularly if you desire to perform well. Class
attendance will not be used, however, as a criterion for evaluating student performance.

Writing Standards:

Students enrolled in this course are expected to use literate and effective English in their speech and in
their writing. All work submitted must be well-written; grades on written work (including
examinations) will be based on expression as well as on content. Remember that improper grammar
can drastically modify the meaning of a statement.



Objectives: Skills to be Acquired in This Course:

This is a course focused primarily on the interpretation of spectrometric data and its use to
deduce as much structural information as possible with regards to the sample available.
Regardless of your specific major, the demands of the course will be same for all students as
will also the testing. It is an overall goal of this course to improve the problem solving skills
and understanding ot chemicat systems of all students enrolied.

1. General understanding of the correspondence between molecular structure and
spectroscopic response,

2. Specific information available from each spectrometric method.

3. Information not available from each spectrometric method.

4. Ability to discern structural data and connect them together,

Examinations & Quizzes:

The grading for this course will be coniposed of three components:
A. Probiem Sets (5@) 40 %
B. Lab Assignments (5@) 30%
C. Mid-Term&Final (15%/) 30 %
Total 100 %

Problem Sets: There will be two types of problem sets those that we work as a class to
illustrate the approaches one can take to solving these problems and those assigned to be
worked for a grade. Those assigned for a grade must be worked independently without any
assistance aside from the specific texts or materials allowed by the instructor. The students
may not discuss them with each other with the lone exception of asking specific questions to
the instructor during the assigned class time so that all may hear both the question and any
answer that the instructor may provide.

Each lab assignment will be composed of 2 parts, the first of which is usually performable
within a single lab period but some of which may require an extensive amount of tinkering to
“get it just right”. The second part will be obtaining presentable spectra of a setl of unknown
compounds that will be used to perform their identification. The last lab assignment will be
the identification of the group of unknowns.

The mid-Term and Final will be two (2) 2-hour Blue-book tests. The Midterm will be taken at
the syllabus assigned time in the laboratory time slot and the Final will taken at the University
assigned time in the class-room space.

Test Format & Content:
Each test will be comprehensive and open-book. However, 1t must be remembered that the
book will only be useful if you have been continuously using it for problems. Working the
problems at the ends of each chapter is the best way to study and evaluate your progress in this
course and prepare for the tests.



M_é_ke—up Tests S

There are none. Do not ask for them.

Late Work:

Will not be accepted and will be recorded as zeros.

Grading:

If a student earns = 40% on the final, a letter grade will be assigned based on their total
accumulated points:

Grade Undergraduate || Graduate
4(A) 90 - above ] 93- above
3{B) 80 — 89.99 84 - 9299
2(C) 70 — 79.99 75 -83.99
1 (D) 60 - 69,99

0 (F) <60.00 <75.00

IF a grade of less than 40% is earned on the final, an I will be awarded regardless of previous
points.

ADA Policy:
SHSU adheres to all applicable federal. state, and local laws, regulations, and guidelines with
respect to providing reasonable accommodations for students with disabilities. If you have a
disability that may affect adversely your work in this class, then I encourage you to register
with the SHSU Counseling Center and to talk with me about how I can best help you. All
disclosures of disabilities will be kept strictly confidential. NOTE: no accommodation can be
made until you register with the Counseling Center.

Academic Dishonesty (Cheatmg) Policf:-._

“All students are expecited to engage in all academic pursuits in a manner that is above
reproach. Students are expected to maintain complete honesty and integrity in academic experiences
both in and out of the classroom. Any student found guilty of dishonesty in any phase of academic
work will be subject to disciplinary action. The University and its official representatives may initiate
disciplinary proceedings against a student accused of any form of academic dishonesty including, but
not limited to, cheating on an examination or other academic work which is to be submitted,
plagiarism, collusion and the abuse of resource materials.” And for this class, use of any resource
other than those specifically designated by the instructor (especially the internet) will be grounds for
automatic failure and possible disciplinary action from the Dean of Students.

Inappropriate Classroom Conduct Policy:
“Students will refrain from behavior in the classroom that intentionally or unintentionally
disrupts the learning process and, thus. impedes the mission of the university. Cellular telephones and



pagers must be turned off before cluss hegins. Students are prohibited from eating in class, using
tobucco products, making offensive remarks, reading newspapers, sleeping, talking ar inappropriate
times, wearing inappropriate clothing, or engaging in any form of distraction. Inappropriate behavior
in the classroom shall result in a divective to leave class. Students who are especially disruptive also
may be reported to the Dean of Students for disciplinary action in accordance with university policy.”

Visitors to the Classrooin:

“Unannounced visitors (o the cluss must present a currend, official SHSU identification card to
be admitted in the classroom. They must not present a disruption to the class by their atfendance. If
he visitor is not a registered student, it is af he instructor’s discretion whether or not the visitor will be
allowed to remain in the room.”

Schedule for Lecture Topic: crHma43

[ Date Topic o _ Readmg Asmgnmem
_Jan 13| Introduction U Chap 1

154 Mass spect:lometry Iomzatlon Methods _

e e

20 Interpretation of El and CI MS: Molecular fo:mula fsoloplc
| distributions, HRMS, Beynon Tables, Degrees of Unsaturation.

22 Fragmentation and Rearrangements: General, hydrocarbons,
|talkyl halides.

251 Alcohols, ethers, ketones, aldehydes, carboxylic acids and
jderivatives

27 EN1t10gen conldmmL (.Ompound'-; amines. amides. nitro compounds :
(nitriles, nitrite, and nitrates.

29' Problems and questions: variocus MS-structural problems |
Twelfth Class Day. Last day to drep without a "Q" and
receive 100% refund. (Thisz does not apply to dropp:.ng

Il your only coursa. Please refer to the . .

for refund J.nformat:l.on )

Infrared Int]oductlon thuorv 'md h\dlocalbons

1
3 Hydrocarbons alwhols ethem kelones ancl aldc,h)des M '
- ,

Carboxylic acids and _derlvatlves

8| Amines, amides, nitriles, amine-salts, Problem Set #1 DUE

10 || Nitro, nitroso, cumuiated compounds ;

12 Problems and questions: various IRIMS stl Ll{.mrd] prob]emq

15 "H Nuclear magnetlc resonance: lnlloducllon & theory, spm C"hap 3
i magnetic fields, excitation, and detection.

1? Chemical Shift Equwalency, Chemical shlﬁs spm couphng

19 ) Spin systems, exchangeable protons, magnetic equwalency

22| Coupling to other Nucl(n “H, F,°'P, m)Sl and °C

= Chual]ly e ;_,emlml couplmn Decouplmg-boublg e —




[ 26 tNOE Spatla] ploxmm}

5_ Marl

| Problems and questions: Varlous IUIRfMS structurai ploblems B

'3C Nuclear magnetic resonance: theory, T, relaxation, NOE, (-
'H coupling, sensitivity, Broadband Decoupled.

Chap 4

{ Oft-resonance decoupled, gated decoupled (quantllatlve) gated N
| coupled and DEPT,

Chcmlcal shl[ls Chcmlmi bhlﬂ L{.]Lll\’1|t.nCy

Set#3 DUE

- Emplrlcal caiculatlon of *C Chemical Shlﬁs, MID-TERM
1 (March 121 Problem

Correidtlon NMR : lhcorj

| Problems and questions: Various © '3CKIIUIR/MS structural problems {

["H-™H correlation: COSY & C-'H COSY: HECTCOR

Double Quantum Flllered Inverse-detection Methods, HMQC
| HMBC.

...._L________L .

(R
—

Set#4 DUE

Apn_ |

Good l‘]dd\

Iiolxd 1\ !m %ludama md i at.ult\

Problems and questlons o

E‘|5N 9F

v..._.l'..._,_.
s |
X |

s

T35,
1751, 31P

: Problems and qutstmns

16 ]Solvad Problems and problems [1om olhel SOLllCCS N 1's

|| Problems and questtons

3| Problems and questions

g,sf

Problems and questions S
28 [Problems and questions Problcm Set#w DUE

Ploblems and questl ns

[ May3

~ Problems and questions

i

Problems and questions

" Final Exam ¢ Study Dav Last Day to Resign (GEE

RESI("\IA’I l()N INF()RMATI()N BFI {)V‘«) I ast day lnr

** This document is tentative in that changes may be made as deemed necessary by the Professor in
order to achieve the objectives of the course.



Student Acknowledgement of Syllabus:

1, __(your name) having SHSU
ID# , have printed the syllabus for CHM 443 (Spring 2007). T further
acknowledge that T have read the syllabus and that I am familiar with and understand its contents, I
also recognize that my continuance in this course requires that I agree to its content and requirements
and that changes to this syllabus are only possible if they further the aims of the course as deemed
appropriate by the professor.

I am also aware that questions and/or problems with the course must be addressed to the instructor, If
these problems are not part of the day’s scheduled material, it should be addressed afier class, during
office hours, or by appointment,

Signed :

Date:
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=

L S}i.labus. Spfing 2010 ASC Detail
- Tentative Syllabus
Chemistry 368

Environmental Chemistry

e SPNG 2000
10r, Tom Chasteen 12941533 jchm tgc@shsu.edu
{Office hrs. 8-9 am MWF{g-9

:30 am TThjor by appointment anytime!

Text: Environmental Chemistry Fourth Edition by Baird and Cann
(Freeman, 2008).

The material in the course includes the follewing material in your text:

= Introduction to Environmental Chemistry
o Green chemistry
o Cradle to grave chemicals
o Mass Balance as a means of minimizing dangerous waste
+ Chapter 1: Stratospheric Chemistry (27-50.5; 53.5-end)
o Atmospheric thermal structure, layers
o Sojar spectrum
w IV,
» UV,
v UV,
n visible,
= and infrared spectra
Atmospheric absorbance spectrum
Compositien of the troposphere, stratosphere, beyond
Chapman mechanism
The stratospheric ozone layer, O3 creation and destruction

= Gas phase concentrations, ideal gas law, ppbv, elc.
+ Chapter 2: The Ozone Holes (entire chapter)
o Natural gas-phase catalytic destruction of ozone, NO
o Anthropogenic gas-phase catalytic destruction of ozone, Ci
o Polar stratospheric clouds -
o Heterogenous destruction of ozone
= Chapter 3: The Chemistry of Ground-Level Air Pollution (81-115; 128-132.25}
o Anthropogenic sources of NOy, the intemal combustion engine

Anthropogenic sources of unburned hydrocarbons
Photolysis' role in urban smog
Catalytic converiers
Paticulates
o Externalities
+ Chapter 6: The Greenhouse Effect (205-224; 229.5-241; 251.5-end, pages 402-411: A
Plan to Keep Carbon in Check)
o The Earth's thermal balance
IR-absorbing gases
Atmsopheric residence times
The natural greenhouse effect
Anthropogenic IR-absorbing gases
Historical records of greenhouse gases
The historical temperature record
IPCC reports

o o o a
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o Models and the future
» Chapter 7: Fossil Fuel Energy (261-274; 282-292.5; Table 7.2; 304-end)
o Sources of anthropogenic greenhouse gases
= Coal
= Natural gas
= Ol
= Shale
o Lifetimes of greenhouse gases
o Other components of fossil fuel emissions
Chapter 8: Renewable Energy (311-328)
o Alterntives io fossil fuels
= Wind, Solar, Waves
= Biomass feedstocks
» Hydrogen
s What's the cheapest source of hydrogen now?
= Coast benefit analysis
Chapter 10: Pesticides (415-428; 434-441.25; page 457 Genetically Engineered Planis)
a Fungicides, bactericides, insecticides, algicides, etc.
o Historicals: sulfur, arsenics, DDOT
o Bioaccumulation, biomagnification
Organochlorines
Organophosphates
Carbamates
Phenoxies
o Glyphosate, Round up ready crops
Chapter 9: Radicactivity, Radon, and Nuclear Energy (entire chapter)
< Radicactive decay
= |sotopes
Subatomic particles
Alpha, beta, gamma emission
Uranium decay series
Radon
Spontaneous fission
Induced fission
Nuclear reactors
Reactor safety
Nuclear waste
» Fuel reprocessing
» Chapter 15: Toxic Heavy Metals (663-670.25; 679-685.25; 694.8-end, Pages 775-776)
o Marcury
arsenic
chromium, chromarsenic wood preservatives, organo-replacements
lead
Cadmium
Selenium and tellurium
apter 16: Recycling (713-730)
Reduce
Reuse
Recycle
Superfund sites
Cost benefit
Use it up, wear it out, fix it up or do with out

D 2 a o

s C

© o 90 g o0 o F e o0 o o

The grades will be based equally on three one hour tests and & two hour final {(each 25%).
The test dates are all on Fridays {you're welcome):

¢ Test 1 February 12,

s Test 2, March 12,

» Test 3, April 16,

¢ The Final Exam will be 2 hours fong and has been scheduled for Wednesday May 12 at
11 am-1 pm.



[..lx  Course Grading
A (The scheduled test dates are not negotiable but may be changed by the instructor.)
The grades in this class will be assigned in the foliowing way:

greater than 89.5% = final grade of A
79510 89.5B

89510 785C

58510695D

lessthen 595 F

Three 80 minute tests = 75%

The final = 25%

Excessive absences, tardiness, or leaving early will adversely affect your grade in the course.
Your course grade may be lowered with more than two unexcused absences.

.3 Course Description

B4 cHM 368 ENVIRONMENTAL CHEMISTRY. The chemical principles underiying the effects of
air, water, and soil pollution are covered, Specific attention is paid to gas
phase radicai reactions, light absorption characteristics of atmospheric components, solution
chemistry of fresh and salt water systems, and the mobility and chemistry of metal
components of soil systems. Prerequisites: A minimurm grade of C In CHM, 241, 238 and 239
{or concurrent enroliment in CHM 239). Spring. Credit 3.

[+ Required Calculator

BE  To limit the use of memoty-intensive calculators that can store text, formulae, and chemical
nemenclature, you are require to use a Texas Instruments TI30 model calculator in this
course during in class tests. There are multiple different TI30 models and ali of them will
work but | suggest the TI30Xa. Other calculators like Tl Models TI134 and TI36 don't meet this
requirement,

& Purpose of this course

The purpose of this 3 semester hour chemistry course is to provide a broad introduction to
the chemistry of the environment, specifically centering on the atmosphere, the aguasphere,
and the pedosphere,

% On-line Assignments

Note that the Blackboard server is routinely backed up in the middie of the night. When this
occurs, Backboard will not be available to you for as long as 1.5 hours. The time of the
backup is somewhere around 3 am but may change. Before you arrange your schedule to
routinely complete your online assignments in these wee hours, e-mail the SHSU help desk
{helpdesk@shsu.edu) and ask them specifically "At what time is the Blackboard server NOT
AVAILABLE because of maintenance or backup procedures?” then make your plans
accordingly.

4 Additional Syllabus Material

Addttional very important syllabus material is here

[ 250
=




Syllabus - CHM442 Air Quality Spring 2011 SI?M /7’&457‘0&) S1#7E (SR =TS e T

__ Text: Required: Atmospheric Pollution; Mark Z. Jacobson (University of Cambridge: ISBN # 0-521-01044-6)
Class Meeting Time: Meets in Chemistry/Forensic Science Room 104 TTh 11:00 am ~ 12:20 pm
Lab Meeting Time: Lab Meets in Chemistry Forensic Science Room 309 Tuesday 1:00 pro - 4:50 pm

Office Hours: Dr. Tom Chasteen's Office Hours (Chemistry Forensic Science Building Room 3178)

e 9:00 am to noon MWF
¢ 9:30 am-11:00 am Tuesday and Thursday
e E-mail Office hours almost anytime: chasteen@shsu.edu

Basics

{ * History of the

! early

1 I atmosphere
1 = Component

1 reactivity

i » Atmospheric

Lifetimes

iPages 2 to 4.25; Sections 1.2.3 to chapter end and section 1.4 especially

“|Evolution of
iEarth’s
JAtmosphere

| « Solar Spectrum
p » FEarly Earth's

I Atmosphere

{ » Major

1 component :
cycles !

Section 2.1, 2.2 {without equations}, 2.3 intro, 2.3.5 to chapter end and
jespecially determining the oxidation states of all nitrogens in Figure 2,11

[Structure of the |
IModern
jAtmosphere

1 & Atmospheric
1 pressure and
; density
3 * Q:;T_ﬁf;henc EAII sections
I [ structure
1 « Atmospheric ;
1 compostions

o Permenant

gases
a Particles

|Stratospheric
Ozane

[ = The ozone layer !
4+ » Chapman
— {  mechanism :
! | & Chiorine




11

catalysis

s Bromine

catalysis

1 « Antarctic ozone

hole

Role of CFCs
Increased UV
The Montreal
Protocol

Arctic ozone holej

Sections 11.1 through and including 11.3.2 (exclude sections 11.3.3 amd i
11.3.4)}, include 11.4 through and including 11.5, section 11.7 through chapter |
lend; equations 11.2, 11.4, 11.6, 11.7, 11.21, 11.22, 11.23, 11.24, 11.25, !

111.27 (chlorine sequestration), 11.35 {PSC surface reaction, and 11.39 (Clp
| photolysis)

12

‘rheEnhanced e
1Greenhouse Effect

| o The cold earth

o See Mars;
think about
Venus

e Qur

with the

Effect
o The
temperture
of earth
since the
Industriat
Revolution
o The fufure
o Carbon
regulation
s Cap and
Trade

atmosphere |

Greenhouse |

o A carbon tax
a Externalities

H

{Exclude section 12.3.2

i

{Urban Air
Poliution

| » arly us

pollution
regulation

» Background

troposphere

» Urban smog

o NOx
o VOC
o Photolysis

I = Diurnal cycles

for urban smog

1Exclude sections 4.3.2 through 4.3.7 inclusive and include Lewis dot structures
of radicals

Effectsof e
iPollution

s Poliutants that

affect
atmospheric

visibility
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|« why the sky is |

*  dillldiduleEs
¢+ Gas phase
scattering

H

blue,

| o Twilight

colorations i

| » Mesospheric

clouds

Section 7.1 through section 7.1.1.1, Section 7.1.2.0, section 7.1.2.2, Section 7.3
ito chapter end :

;;International
jUrban Air
{Regulation

» US regulation
1 » International

regulation

All sections

f
« Size distribution !
o Nucleation

made :
o Accumulation]
mode
o Coarse mode

s Particle shapes
| » Particle health

effects

1Aerosol Particles

Sections 5.1, 5.32 through chapter end

{Meteorology and
JAir Pollution

* Temperature

s Movements of
the atmospere

s Circulation

s Fronts/Pressure !
systems

inversions

| * Meteorological

effects on local
pollution

! « Meteorological |
: i

transport
ofpoliution

lsection 6.6

iIndoor Air

{Pollution _f_

i

¢ Indoor poliutants
|« The EPA had a

= Indoor pollutant

sick building E
regulations

1All sections

| » History of

- Amdlc e e e e e e ey s aem o e
JAtmospheric
|Deposition




atmosphere
g acids
| & Atmospheric
1 acids
1 Sulfur dioxide --
| -> H2804 ‘
| NOX ---> HNO3 |
1 * Atmsopheric

10 1 bases
| * NH3

= Acid rain and
acidic lakes
1 » Neutralization of
; acidic lakes in
: upstate NY
1 » US acidic
| regulations
1 « Cap and Trade
4 success for SO
emissions :

Section 10.1 through 10.5, Section 7 through chapter end

There will be three 80 minute long tests, and a two hour final:

» The first test date is Thursday, February 10, 2011.
« The second test date is Thursday March 24, 2011.
s The third test date is Thursday, April 14, 2011.

¢ The final exam is scheduled for Thursday, May 12, 2011 @ 11 am to 1 pm. This is a two hour final.

(The schedulad test dates are not negotiable but may be changed by the instructor.)
The grades in this class will be assigned in the following way:

greater than 89.5% = final grade of A
79.5t0 89.5 B

69.5t0 79.5 C

59.5t0 69.5D

less then 59.5 F

Three 80 minute tests = 50%
The final = 20%
Lab reports = 15% (if two or more labs are not submitted the whole lab grade will be zero)

Homewaork postings = 15%

Attendance

Attendance is required. Since this is @ Tuesday/Thursday class, two unexcused absences are allowed. Any tests
missed bacause of unexcused absences will result in a grade of zero for thal test. An unexcused missed final will
result in a course grade of F. Excused absences Include medical preblems (with documentation from a doctor),
death in the family, excused absences while conducting official Sam Houston State University business, or absences
approved by the instructor before the time of the absence. After the third unexcused absence the instructor
reserves the right to lower the student's final grade. Tardiness, or leaving early will adversely affect your grade in
the course.




Required calculator for this course
One other thing that is required: a scientific calculator. The word scientific is this context means that the

calculator must be able to use scientific notation when entering, storing, and displaying numbers. Scientific notation

involves the use of exponents as in the number 6.022 x 1023, To limit the use of memary-intensive calculators
that can store text, formulae, and chemical nemenclature, you are require to use a Texas Instruments TI-30 model
calculator in this course during in-class tests. There are multiple different TI-30 models and all of them will work
but I suggest the TI-30Xa. TI models such as TI-82, TI-84, TI-34 or TI-36 are not TI-30 series calculators by

this definition.

Having your calcutator batteries give out during a test will prebably land one of my less familiar calculators in your
hands and then you will have to struggle to learn that calculator's functions on the fly: possible but no fun! So
chack your calculator's batteries before every test.

You may not use your cell phone during your tests.

Lost yeur TI-30 modei calculator manual? You can download them here.




CHMA42 Air Quality Lab Home Page

SHM Houstor SThYE WM vetsry

CHM 442 Air Quality Lab

5/23711 11:49 AM

- Home Page Sp 221

Information

« Class Information

» General Organization of Report Forms for All Experiments
o Schedule For Lab Reports

o Spring 2011 Lab Groups and Their Order

Lab Assignments

« Lab 1 Usage of E-mail System
e Lah 2 Computation & Statistics
e Lab 3 Data Presentation

ab 4 Introduction to High Performance Liquid Chromatography
l.ab.5 Analysis of Derivatized Samples Using HPLC

UV/Vis Spectroscopy

Lah 6 Particle Number, Surface Area, and Volume Distribution
Labh.7 UV/Vis Absorption & Data Transfer

Lab 8 Phenol Determination by Ultraviolet/Visible Spectroscopy
Lab g Glossary Assignment-I

Lab 10 Glossary Assignment-iI

Lab 11 1-D Model Study

Lah_i2 Data Presentation 11

Lab 2 is copyrighted by Brian Tissuc and has been modified with his permission
Copyright =2011 Sam Houston State University

http:/ fwww.shsu.edu/~chemistry/ESC440/main.htmi

1.ah 5b DNPH derivatization of formaldehyde and determination by

LAST UPDATE: 4/19/2011

Page > of 1
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Course Home - CHM442 Laboratory

Individual assigned labs are here

Chemistry 442
Air Quality Laboratory

General Organization of Report Forms for All Experiments

e I. Cover Page (Your Name, Course, Title of Experiment, Date)

e II. Table of Contents (Listing, by page number, each section of the report, including page
numbers of all graphics)

e III. Name of the Experimental Technique (include in title of report}

¢ IV. Introduction {Include the chemical family and a Chemdraw structure of the analyte
when requested by TA.)

s V. Theory on which the instrument is based

e VI. Instruments and Equipment (Include at least one schematic of instrument labeling all
irmportant components. Some schematics of the components themselves may be necessary.
Also include settings or important information regarding your experiment. Explain function of
ALL COMPONENTS. It is hard to over-do it.)

« II. Data obtained in the experiment (weights, volumes, all calculations, etc.)

e VIIL. Experimental Results: graphs, spectra, interpretations, etc. and answers to specific
questions that you have been given. Any graphs or tables should be labeled accurately and
in a manner that makes them self-explanatory. If you are determining an unknown, the
unknown identity and any unknown number should be easily found as a logical portion of
your discussion.

s IX. Conclusion briefly restating purpose and goals of lab, important data such as unknown
identity or concentrations, etc., sources of error (not human}), comments.

* X. Appendix if spreadsheets for any regression or like analysis, or for any item you feel
belongs there. (Ask your TA by e-mail if you have a question about the report.)

¢ XI. References using the following citation format: Einstein, A., Zhang, L., and Chasteen,
T.G. Amending cultures of selenium resistant bacteria with dimethyl selenone, Applied
Organometallic Chemistry, 1994, 8, 501-508. These part are: Authors, Title, Journal Name,
Year, Volume, inclusive pagination. All parts are separated by commas.

All reports must prepared using word-processing, spreadsheet and drawing (CAD) software.

This is a writing enhanced course and you will be scored accordingly. The easiest way to lose
points is to not use your word processor's spell checking function or turn your report in late.
Laboratory Period Schedule

1.. order for this fab to run more smoothly, it is very important that you come to lab

Page 1 of 2



http:/ fvizedhtmlcontent.next.ecollege,com/(NEXT{1957b 1803/ Ma. ..ed?courseltemSubld = 1234947 47&courseltemType=CourseContentitema 5/23/11 11:48 AM

prepared. It is also important that you make it to lab on time. Each week you will be put
into groups and each group will have a limited time in the lab. If you come in late, do not
expect to run over into another group's time, Lab reports are due when you come into the

~ I WILL NOT accept late labs. Labs are not repeatable, so do NOT plan anything else for
your Tuesday afternoons. If you have a legitimate reason for needing to be placed in a
certain group, please let me know at least a week in advance and I will do what I can.
Commuting to school or wanting to go home early are not legitimate reasons to ask for a
modification of the group to which your are assigned. You are required to be present for the
entire three hour lab 12:30 PM-3:30 PM every Tuesday. We will do our best to optimize our
and your time in this regard. If two or more labs are not submitted and not excused, then
the CHM442 lab grade will be zero.

Laboratory Report Schedule

Lab reports are due the following week the {ab is performed when your group comes into the
lab. They will take a considerable amount of time to prepare sc don't put it off until MNonday
night. All graphs and charts must be inserted into the text of your report-you might need to
go to the computer lab to learn how to do this in the beginning. Keep in mind that part of
this lab is learning how to present information in a professional manner and as a formal
writing project-misspelled words, grammatical errors, and the way you present your data are
all part of your grade in this writing enhanced course.

Laboratory Safety

'~ safety is very important. You are responsible for knowing the departmental safety rules
and following them. You must wear lab glasses the entire time you are in the [ab. It is also
mandatory that you wear long pants and long sleeves. Violating the safety rules can result in
a lowering of grade, loss of entire grade on a lab, or failure in the course.

E-mail your TA for questions or help.
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SAm Housron)  State  Univers Y

Chemical Literature Seminar

CHEMISTRY 410 (4100) (1 hr)
_ Sp 201l

Friday, 1:00-2:00 Room 103 CFS
Prof. Chasteen; CFS317e; 936) 294-1533. No assigned textbook.
Office hrs. 10-noon am: 12-1 pm MW; 9:00-11:00 TTh; E-mail anytime; chasteen@shsu.edu

Chemistry 410 is a seminar course in chemistry.

Course Objectives:
To develop specific skills needed by scientific professionals in the field of chemistry
To develop skills in expressing descriptions of scientific experimentation orally and in writing

1. Attendance is mandatory. The instructor may lower your final grade after 2 unexcused absences. Excused
absences included sickness that involves a doctor or health clinic visit, death in the immediate family, and
emergency situations like fires or automobile accidents. Documents for excused absences must be presented by
the student to the instructor within one week of the student's return to class. Make sure you sign your name on
the evaluation sheet (see below) each week. That’s a clear record of your attendance.

2. Each student enrolled in this course is required to present a 15-20 minute seminar on a peer-reviewed
research paper available in the scientific literature or their on-going or completed scientific research. The
subject may come from any field of chemistry (analytical, biochemical, environmental, forensic, inorganic,
organic, or physical).

3. The paper will be selected from the current literature (journals) and a hard copy submitted for approval to
Dr. Chasteen at least 2 weeks prior to the presentation date; the earlier the better. Literature review articles are
not acceptable. The stipulation that it must be a peer-reviewed journal is sometimes difficult to determine.
Please contact your instructor well in advance if you have any questions about determining which journals are
peer-reviewed. Presentation dates will be chosen on the first day of class. Students presenting at a scientific
meeting that semester have priority for earlier presentation dates. Contact a faculty member in your field of
interest if you need help selecting a paper. Missing this (2-week precheck) deadline is the single most
common grade lowering error of this course. Please reread that sentence.

4. A written one paragraph summary of the topic (paper) being presented must be available in the Chemistry
office by 11:00 am two days before the day when your presentation is made; so that’s Wednesday before your
Friday talk. You must print off and bring your abstract to the instructor. Y our grade in the course will be one
letter grade lower if you do not meet this deadline. If no abstract is available one day prior to your presentation
day your course grade will be zero. The maximum length of the abstract's body text is limited to 200 words.

Your written abstract will be entitled with the literature paper’s title and will list all of the authors, the
Jjournal citation (abbreviated journal name, volume, year, inclusive page numbers), and your name. Pay
attention to the format for the citation below.

Copying the abstract of your journal paper for your summary is not allowed — this is plagiarism. This is

__very important. Copying the abstract will result in an F in the course. Period. You must learn to
uccinctly summarize the important points —that you will present— yourself. Reading lots of abstracts
will help you to do this.



Note that the journal abbreviation is italicized; the year is bold, the authors’ names separated by a semicolon,
etc. No footnotes will be included in the abstract. Do not list the company or school affiliations, or degrees
(Ph.D. BS., etc) of the authors. Make sure the citation ends with a period. For instance: Smith, S.; Jones, T ;

— Docent, G., J. Chem. Phys. 2002, 34, 123-126. If the article you’re using is an article in press the citation
becomes:; Smith, S.; Jones, T.; Docent, G., J. Chem. Phys. 2009, in press.

An abstract describing your research will have your name and the name of your research advisor and any
additional workers appropriate. Ask your instructor if there are any questions about this author list. If you are
presenting work from your research group that has already been abstracted and presented elsewhere that's OK
but you must write a new abstract yourself with no help from your research advisor. The formal abstract writing
exercise is ~15% of this course's grade and so submitting a prewritten abstract from your group is not OK. Read
that sentence again.

If you bring the printed abstract by to me early I will help you edit it and then you can print of the result with no
penalty in points. This will almost certainly increase your grade. Read that last sentence again.

The format for scientific citation is important. The anatomy of the citation format we'll use in this class is
detailed on the next page. Look carefully, especially when you're writing your abstract.

Anatomy of a citation

inclusive

1st author’s last name, initial; 29 last name, initial; third etc. b°:|d pages
— year

v

Smith, S.; Jones, T.; Docent, G.; J. Chem. Phys. 2002, 34, 123-126.

0 A

journal A period
abbreviation italics
volume #
In the real citation, nothing is underlined above; my underlining is just used as a means of grouping parts of the

citation for you.



5. All students in this course are required to pick up and read a copy of the summary of the talk that week one

_ or two days before the scheduled talk. They will be on the table in front of Chemistry’s secretary’s office

(CF317b).

6. Your verbal presentation of the paper that you have selected should include:
a. A brief background of the subject
b. A discussion of the procedures and results of the paper

Leave out superfluous details (experimental volumes used, temperatures, photographs of the
instrument from the web. etc.) unless they’re important. Inclusion of superfluous detail will
lose grade points. Read that sentence again.

¢. Conclusions and/or implications based on the results
d. Include graphic images as a visual aid to the presentation (See PowerPoint section below)

Make your images clear—small, poorly labeled graphics are bad. Make the images lfarge enough to
be read in the back of a room with 80 seats.

Don’t include anything in a graphic that you don’t want to explain—too much detail in a graphic can

- be confusing to your audience.

You may scan figures, fables, and images from you paper if necessary but complex tables should be
reduced to include only what is useful to your talk. Digitally cutti