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Fundamentally, chemistry is the study of matter and change. The way that chemists study matter and change and the types of systems that are studied varies dramatically. Traditionally, chemistry has been broken into five main subdisciplines: Organic, Analytical, Physical, Inorganic, and Biochemistry. Over the last several years, additional
concentrations have begun to emerge, including Nuclear chemistry, Polymer chemistry, Biophysical chemistry, Bioinorganic chemistry, Environmental chemistry, etceteras. All of these areas of chemistry are addressed in our classes here at UWL to some extent, and by the research interests of our faculty in the Chemistry Department. The following
descriptions of the five major subdisciplines were written by several of our faculty members in their field of expertise. All of our faculty members would be happy to elaborate, and/or discuss other aspects of chemistry that are not described below! UW-La Crosse's accredited Chemistry and Biochemistry programs blend technical, hands-on research
experience with practical skill development. OrganicOrganic chemistry is a sub-field of chemistry that involves studying the molecules of life. It is mainly concerned with looking at the structure and behavior of these molecules, which are composed of only a few different types of atoms: carbon, hydrogen, oxygen, nitrogen, and a few miscellaneous
others. These are the atoms used to construct the molecules that all plants and animals require for their survival. Traditional organic chemists are concerned with synthesizing new molecules and with developing new reactions that might make these syntheses more efficient. The kinds of molecules organic chemists synthesize include useful things
like drugs, flavorings, preservatives, fragrances, plastics (polymers), and agricultural chemicals (fertilizers and pesticides), and sometimes include unusual molecules found in nature or ones that might simply provide a challenge to make. Also, understanding something about organic chemistry is essential for learning about biochemistry and
molecular biology because bio-molecules such as proteins, sugars, fats, and nucleic acids (DNA and RNA) are all organic molecules, albeit very large ones. Students who concentrate in organic chemistry typically go on to work in pharmaceutical, food or polymer companies, do research or teach in organic chemistry, pursue medical careers, or may
pursue other related job opportunities. Back to top AnalyticalAnalytical chemistry is the science of identification and quantification of materials in a mixture. Analytical chemists may invent procedures for analysis, or they may use or modify existing ones. They also supervise, perform, and interpret the analysis. Students concentrating in analytical
chemistry often go on to work in forensics laboratories, environmental or pharmaceutical companies, work in, manage and/or design quality assurance procedures, pursue research, or teach in colleges and universities. Back to top PhysicalPhysical chemistry is the study of the fundamental physical principles that govern the way that atoms, molecules,
and other chemical systems behave. Physical chemists study a wide array of topics such as the rates of reactions (kinetics), the way that light and matter interact (spectroscopy), how electrons are arranged in atoms and molecules (quantum mechanics), and the stabilities and reactivities of different compounds and processes (thermodynamics). In all
of these cases, physical chemists try to understand what is happening on an atomic level, and why. Students who concentrate in physical chemistry may go onto pursue careers in industry, research or teaching. A lot of the current physical chemistry research in industry and academia combines the techniques and ideas from several fields. For
example, some chemists apply physical chemistry techniques to investigations of the mechanisms of organic reactions (what collisions and bond rearrangements occur, how fast are they, how many steps are there, etc.) - this type of study is called physical organic chemistry. Others apply physical techniques to the study of biological systems (why do
proteins fold into the shapes that they have, how is structure related to function, what makes a nerve work, etc.) - this type of study is biophysical chemistry. Still others may use physical techniques to characterize polymers or study environmental systems. Back to top InorganicInorganic chemistry is commonly thought of as those areas within
chemistry that do not deal with carbon. However, carbon is very important in many inorganic compounds, and there is a whole area of study known as organometallic chemistry that is truly a hybrid of the traditional disciplines of organic and inorganic chemistry. Some areas of inorganic chemistry that are especially important are catalysis, materials
chemistry, and bioinorganic chemistry. Catalysts are chemical entities that increase the rate of a reaction without being consumed, and are typically based upon transition metals (usually) organometallic complexes of transition metals).This is an extremely important area to industry, and many of the chemists who would be identified as inorganic or
organometallic chemists work in this area. Materials Chemistry is an area concerned with the design and synthesis of materials that allow the advance of technologies in nearly every area of society. Often, inorganic chemists working in this area are concerned with the synthesis and characterization of solid state compounds or inorganic polymers
such as silicones. Bioinorganic chemists study the function of metal-containing compounds within living organisms. Students who concentrate in inorganic chemistry often go on to work in industry in polymer or materials science, do research or teach in inorganic chemistry, or pursue other related job opportunities. Back to top
BiochemistryBiochemistry is the study of the chemical principles underlying basic biological systems. Fundamentally, biochemical research aims to characterize the link between the structure and function of biological macromolecules. More specifically, biochemical research has provided a more comprehensive understanding in regenerative
medicine, infectious disease, organ/tissue transplantation, clinical diagnostics and genetic disease. Students who concentrate in biochemistry go on to pursue extremely successful careers in medicine, research, and business. Some students may go on to professional schools directly after completing their undergraduate degrees, while others may
enter academic or governmental research settings. Some students also combine their expertise in biochemistry within a Master's of Business Administration (MBA).The combined study in biochemistry and business provides these students with the unique ability to better weigh the cost to profit margin during biochemical product generation. For
information on the Biochemistry major, click here. Back to top Graphics Legend: Organic chemistry: Reduction of camphor by sodium borohydride. Analytical chemistry: Mass spectrum of diethylamine. Physical chemistry: Illustration of the moment of inertia of a molecule such as ethane. Inorganic chemistry: X-ray crystal structure of a novel solid
state inorganic compound synthesized by Dr. Rob McGaff's research group. Biochemistry: Schematic drawing showing the structural elements of lactate dehydrogenase domain I. There are now 3 possible online modes for units: Units with modes Online timetabled and Online flexible are available for any student to self-enrol and study online. Units
available in Online Restricted mode have been adapted for online study only for those students who require the unit to complete their studies and who are unable to attend campus owing to exceptional circumstances beyond their control. To be enrolled in a unit in Online Restricted mode, students should contact their Student Advising Office through
askUWA Click on an offering mode for more details. Description This unit builds upon the topics covered in CHEM2103-Synthetic and Biological Organic Chemistry and introduces reactions for building molecular complexity, exemplified by the total synthesis of natural products, fine chemicals and pharmaceuticals. Topics cover advanced organic
chemistry reactions which may include olefination reactions; rearrangements; properties and reactions of carbenes; pericyclic reactions, such as cycloadditions and sigmatropic rearrangements; stereoselective reductions; protecting groups; and heterocyclic chemistry. A deeper understanding of how to predict molecular properties of organic
compounds and the outcome of reactions will also be gained. Credit6 points OfferingAvailabilityL.ocationModeFirst year of offerNot available in 2022UWA (Perth)Face to face Details for undergraduate courses Outcomes Students are able to (1) explain molecular properties using stereoelectronic effects as well as predict reaction outcomes based on
chemical literature precedent and mechanistic rationale; (2) demonstrate advanced synthetic chemistry problem solving skills, scientific writing, critical analysis and teamwork; (3) acquire advanced practical skills in planning and performing advanced laboratory procedures for synthetic organic chemistry; and (4) acquire advanced practical skills in
the use of instrumentation and interpretation of spectroscopic data for structure determination of organic compounds. AssessmentIndicative assessments in this unit are as follows: (1) laboratory reports and worksheets; (2) quizzes; and (3) a final examination. Further information is available in the unit outline.To pass this unit, a student must: (a)
achieve an overall mark of 50 per cent or higher for the unit; and (b) achieve the requisite requirements(s) or a mark of 50 per cent or greater, whichever is higher and specified in the unit outline, for the laboratory reports and worksheets component.Student may be offered supplementary assessment in this unit if they meet the eligibility criteria.
Unit Coordinator(s) Associate Professor Matthew Piggott Unit rulesPrerequisites:Successful completion of CHEM2101 Analytical Methods and CHEM2103 Synthetic and Biological Organic Chemistry and CHEM3101 Workplace Safety and Advanced Analytical Methods Co-requisites:Nil Incompatibility: CHEM3004 Modern Methods in Organic
Chemistry Contact hours lectures: 2 hours per week; workshops 1 hour per week laboratories: 6 hours per week (for 6 weeks) The availability of units in Semester 1, 2, etc. was correct at the time of publication but may be subject to change. All students are responsible for identifying when they need assistance to improve their academic learning,
research, English language and numeracy skills; seeking out the services and resources available to help them; and applying what they learn. Students are encouraged to register for free online support through GETSmart; to help themselves to the extensive range of resources on UWA's STUDYSmarter website; and to participate in WRITESmart and
(ma+hs)Smart drop-ins and workshops. Unit readings, including any essential textbooks, are listed in the unit outline for each unit, one week prior the commencement of study. The unit outline will be available via the LMS and the UWA Handbook one week prior the commencement of study. Reading lists and essential textbooks are subject to change
each semester. Information on essential textbooks will also be made available on the Essential Textbooks. This website is updated regularly in the lead up to semester so content may change. It is recommended that students purchase essential textbooks for convenience due to the frequency with which they will be required during the unit. A limited
number of textbooks will be made available from the Library in print and will also be made available online wherever possible. Essential textbooks can be purchased from the commercial vendors to secure the best deal. The Student Guild can provide assistance on where to purchase books if required. Books can be purchased second hand at the Guild
Secondhand bookshop (second floor, Guild Village), which is located on campus. Predominantly face-to-face. On campus attendance required to complete this unit. May have accompanying resources online. 100% Online Unit. NO campus face-to-face attendance is required to complete this unit. All study requirements are online only. Unit is
asynchronous delivery, with NO requirement for students to participate online at specific times. 100% Online Unit. NO campus face-to-face attendance is required to complete this unit. All study requirements are online only. Unit includes some synchronous components, with a requirement for students to participate online at specific times. Not
available for self-enrolment. Students access this mode by contacting their student office through AskUWA. 100% Online Unit. NO campus face-to-face attendance. All study and assessment requirements are online only. Unit includes some timetabled activities, with a requirement for students to participate online at specific times. In exceptional cases
(noted in the Handbook) students may be required to participate in face-to-face laboratory classes when a return to UWA’s Crawley campus becomes possible in order to be awarded a final grade. No attendance or regular contact is required, and all study requirements are completed either via correspondence and/or online submission. Regular
attendance is not required, but student attends the institution face to face on an agreed schedule for purposes of supervision and/or instruction. Multiple modes of delivery. Unit includes a mix of online and on-campus study requirements. On campus attendance for some activities is required to complete this unit.
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