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Course Proficiencies
 (
Proficiencies for Forensics are listed below. Those in italics are optional and will be covered as special individual projects or in class if time allows.
)
	1. Define provenance and relate it to the major objectives of forensic science

	2. Discuss the nature of analytic chemistry and forensic chemistry

	3. List the common types of physical evidence

	4. Define chain of custody and its importance

	5. Identify sources of contamination and procedures for avoiding contamination of evidence

	6. Discuss the need for standards in analysis

	7. Describe typical patterns used when searching for evidence

	8. Apply methods for recording crime scene data

	9. Discuss the role of crime reconstruction in evaluating physical evidence

	10. Analyze evidence in terms of class and individual characteristics

	11. Describe how fingerprints are formed

	12. Classify fingerprints according to type

	13. Describe the chemical reactions used to image fingerprints

	14. Describe the chemistry of death

	15. Use Newton's Law of Cooling to estimate time of death

	16. Discuss what identifying a substance entails 

	17. Compare and contrast class characteristics and individual characteristics

	18. Compare and contrast physical and chemical properties of matter

	19. Classify properties as physical or chemical

	20. Compare and contrast intensive and extensive physical properties of matter

	21. Compare and contrast destructive and nondestructive testing

	22. Discuss the difference between probability and certainty in terms of provenance of  samples

	23. Apply concepts of probability and standards to measurements

	24. Define density and describe how density can be used to compare materials

	25. Define refractive index and dispersion of light

	26. Describe how refractive index can be determined

	27. Discriminate among different types of glass using refractive index

	28. Discuss the importance of functional groups in organic chemistry

	29. Discuss the chemistry of combustion

	30. Compare and contrast endo and exothermic reactions

	31. Define heat of combustion and ignition temperature, flash point and flammable range

	32. Describe the conditions necessary for spontaneous combustion

	33. Compare and contrast the major classes of explosives

	34. Discuss the formation of gunshot residue

	35. Discuss the chemistry of gunshot residue detection

	36. Discuss the nature of intermolecular forces and the microscopic view of processes and molecular motion in chromatography

	37. Compare and contrast the different types of chromatography

	38. Describe the nature of spectral interferences

	39. Calculate signal to noise and its effect on detection limits

	40. Discuss how solvents and medium can influence separations of molecules

	41. Formulate a plan for deciding which method of chromatography is best suited to a given sample

	42. Compare and contrast methods for ionizing molecules

	43. Discuss how bond strengths and fragment stability determine ion fragments

	44. Describe how ions move under the influence of electric and magnetic fields

	45. Compare and contrast the design of mass spectrometers

	46. Describe charge multiplication schemes

	47. Analyze fragmentation patterns to identify particular compounds

	48. Analyze the benefits of using compound techniques for analysis

	49. Discuss the design of an ion mobility mass spectrometer

	50. Describe the electronic energy levels of molecules

	51. Describe the properties of electron orbitals and their energy levels

	52. Compare and contrast the types of information in absorption, emission and reflectance spectra

	53. Compare and contrast types of chemical information as a function of the wavelength of the monitoring radiation

	54. Analyze atomic spectra to identify elements

	55. Describe the rules for optical excitation of molecular vibrations

	56. Discuss how vibrational spectral frequencies relate to strengths of chemical bonds

	57. Identify common functional groups from IR spectral

	58. Compare and contrast the basic classes of drugs and poisons

	59. Classify the different classes of drugs and poisons according to how they work in the body

	60. Describe how alcohol is metabolyzed in the body

	61. Explain how breathalyzers function

	62. Describe how levels of drugs and poisons in the body are determined

	63. Discuss the nature of blood

	64. Discuss how monoclonal antibodies function

	65. Determine blood types

	66. Apply the physics of blood spatter to sample stains

	67. Describe the structure of DNA

	68. Discuss how information is encoded in DNA

	69. Explain how DNA replicates naturally

	70. Discuss restriction fragment length polymorphisms

	71. Describe short tandem repeat methods 

	72. Analyze DNA sequencing  for identification

	73. Discuss the use of mitochondrial DNA

	74. Identify the parts of an optical microscope

	75. Define magnification, focus and depth of field

	76. Compare and contrast various types of optical microscopes: compound, comparison, stereoscopic, polarizing

	77. Classify hairs according to morphology

	78. Define a polymer

	79. Model the basic units of polymers used in fibers

	80. Describe differences between natural and man-made fibers

	81. Relate properties of polymers to structure

	82. Classify fibers according to morphology 

	83. Discuss the Raman effect and Raman microprobe spectroscopy 

	84. Describe the principles of scanning electron microscopy

	85. Compare and contrast optical and electron microscopy as to resolution, image formation, etc.

	86. Discuss the benefits of scanning Auger and ESCA  for analysis of trace evidence

	87. Discuss the components of paints

	88. Compare and contrast methods of analyzing paints

	89. Describe the process of neutron activation

	90. Balance equations for radioactive decay

	91. Calculate the energy of gamma rays emitted from neutron activation can be used to identify elemental composition

	92. Describe the properties of a crystal lattice

	93. Discuss the process of constructive interference that leads to diffraction

	94. Identify crystal structure from X-ray diffraction patterns

	95. Formulate a decision tree for determining the best method or methods of analysis for a particular type of material

	96. Select appropriate forensic techniques in analyze a crime scene

	97. Rank methods of analysis for efficacy

	98. Convince a "jury" of the provenance of the physical evidence

	99. Apply safety rules at all times
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