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I.
MAJOR CONCEPTS AND CONTENT:  The purpose of this program is to 
prepare students for employment as chemical laboratory technicians (SOC 19-
4031) ,
or to provide supplemental training for persons previously or 
currently employed in these occupations. 

The curriculum includes, but is not limited to, development of chemical and other scientific skills, mathematics and computer competence, communication skills, leadership skills, human relations and employability skills, and safe and efficient work practices. The program completer will be able to assist chemists and chemical engineers by performing chemical and physical laboratory tests for various purposes such as quality control monitoring of on-going production operations, research and development, and the maintenance of health and safety standards in the laboratory. 

This curriculum also develops a broad, transferable knowledge/skills base and stresses both understanding and execution of the following general competencies expected in modern chemical industry: planning, time management, technical and product skills, knowledge of underlying principles of technology, and safety, health, and environmental issues. 

II.
LABORATORY ACTIVITIES:  Laboratory activities are an integral part of this curriculum and provide instruction in handling of chemical materials, chemistry lab glassware, and a variety of analytical equipment. Laboratory experiments in this program emphasize scientific fundamentals and procedural skills important to success in the chemical industry. 

III.
SPECIAL NOTE:  SkillsUSA is the appropriate career student organization (CTSO) for providing leadership training and for reinforcing specific vocational skills.  Career Student Organizations shall be an integral part of the career instructional program, and the activities of such organizations are defined as part of the curriculum in accordance with Rule 6A-6.065, FAC.

The cooperative method of instruction may be utilized for this program. Whenever the cooperative method is offered, the following are required for each student:  a training plan, signed by the student, teacher, and employer, which includes instructional objectives and a list of on-the-job and in-school learning experiences; a workstation that reflects equipment, skills and tasks that are relevant to the occupation which the student has chosen as a career goal.  The student must receive compensation for work performed.

To be transferable statewide between institutions, this program/course must have been reviewed, and a "transfer value" assigned the curriculum content by the appropriate Statewide Course Numbering System discipline committee.  This does not preclude institutions from developing specific program or course articulation agreements with each other.

When a secondary student with a disability is enrolled in a vocational class for which modifications to the curriculum framework have been made, the particular outcomes and student performance standards that the student must master to earn credit must be specified in the student's Individual Educational Plan (IEP).  Additional credits may be earned when outcomes and standards are mastered in accordance with the requirements indicated in subsequent IEPs.  The job title for which the student is being trained must be designated in the IEP.
IV.
FEDERAL AND STATE LEGISLATION requires the provision of accommodations for students with disabilities to meet individual needs and ensure equal access.  Adult students with disabilities must self-identify and request such services.  Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems.  Documentation of the accommodations requested and provided should be maintained in a confidential file.
V.
INTENDED OUTCOMES:  After successfully completing this program, the student will be able to perform the following:

01.0 
Demonstrate appropriate written and oral communication skills

02.0 
Demonstrate appropriate mathematical skills to solve basic problems in 
the sciences. 

03.0 
Demonstrate appropriate interpersonal skills, decision-making strategies, 
and awareness of self-worth, ethics and values. 

04.0 
Demonstrate computer competence. 

05.0 
Demonstrate Basic Knowledge of Scientific Concepts
06.0
Demonstrate basic knowledge of chemical concepts

07.0 
Demonstrate knowledge of chemical kinetics and thermodynamics.

08.0 
Demonstrate skills in handling chemical materials and equipment.

09.0 
Demonstrate conceptual and laboratory knowledge in the area of organic 
chemistry and/or physics and/or biology and/or engineering and/or 
biotechnology and/or chemical instrumentation.

10.0 
Exercise safety in the laboratory and adhere to safety, health and 
environmental regulations. 
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01.0 
DEMONSTRATE APPROPRIATE COMMUNICATION SKILLS -- The student will be able to:
01.01 
Write logical and understandable sentences and paragraphs. 

01.02 
Carefully read, accurately follow, and demonstrate understanding of written instructions and procedures. 

01.03 
Read critically by recognizing assumptions and implications and by evaluating ideas. 

01.04 
Carefully follow and deliver oral instructions and other spoken information related to the workplace. 

01.05 
Prepare, outline, and deliver a short oral presentation. 

01.06 
Participate in group discussion as a member and as a leader. 

01.07 
Prepare visual material to support an oral presentation. 

01.08 
Answer and ask questions coherently and concisely. 

01.09 
Give clear, concise instructions. 

01.10 
Read technical manuals, reports and journals. 

01.11 
Read and prepare diagrams and charts. 

01.12 
Maintain logs and notes. 

01.13 
Keep records 

01.14 
Maintain an accurate notebook. 

01.15 
Report data. 

01.16 
Write methods. 

01.17 
Write memos and letters. 

02.0 
DEMONSTRATE APPROPRIATE MATHEMATICAL SKILLS TO SOLVE BASIC PROBLEMS IN THE SCIENCES -- The student will be able to:
02.01 
Calculate ratios. 

02.02 
Perform unit conversions. 

02.03 
Perform calculations using exponents and exponential functions 

02.04 
Perform calculations using logarithms and logarithmic functions. 

02.05 
Use appropriate significant figures. 

02.06 
Recognize patterns from data. 

02.07 
Solve single-unknown algebraic equations. 

02.08 
Read and construct graphs. 

02.09 
Calculate slopes and intercepts of linear graphs. 

02.10 
Perform calculations using roots. 

02.11 
Solve Simultaneous equations. 

02.12 
Solve quadratic equations. 

02.13 
Solve chemical and other word problems using arithmetic and algebra.

03.0 
DEMONSTRATE APPROPRIATE INTERPERSONAL SKILLS, DECISION-MAKING STRATEGIES, AND AWARENESS OF SELF-WORTH, ETHICS AND VALUES -- The student will be able to:
03.01 
Discuss the importance of teamwork and have experience working as a member of a team for planning, performing, analyzing, and reporting. 

03.02 
Demonstrate critical thinking skills. 

03.03 
Demonstrate high ethical standards in all aspects of work. 

03.04 
Apply quality principles to all aspects of work.

03.05 
Develop appropriate interpersonal skills. 

03.06 
Recognize sources and symptoms of stress and learn how to manage one's response to it. 

03.07 
Demonstrate the ability to compete effectively in the job market. 

03.08 
Determine the importance of initiative and responsibility and examine the possible repercussions of action vs. non-action. 

03.09 
Demonstrate the ability to problem solve effectively and resolve typical workplace conflicts. 

03.10 
Apply decision-making strategies to workplace situations. 

03.11 
Explain the basis for employer expectations: the written and unwritten "rules for success." 

03.12 
Interpret the meaning of loyalty and commitment to the organization. 

03.13 
Recognize the "culture" of an organization or employer and evaluate its impact on the individual. 

03.14 
Develop an awareness of diversity and multi-culturalism. 

04.0 
DEMONSTRATE COMPUTER COMPETENCE -- The student will be able 
to:
04.01 
Use a computer keyboard. 

04.02 
Discuss fundamental computer and networking concepts. 

04.03 
Use word processing software. 

04.04 
Use graphics software.

04.05 
Access database information. 

04.06 
Maintain a database. 

04.07 
Use, maintain, and develop spreadsheets. 

04.08 
Use statistical software. 

05.0 
DEMONSTRATE BASIC KNOWLEDGE OF SCIENTIFIC CONCEPTS -- The student will be able to:
05.01 Discuss the scientific method.

05.02 Understand the need to organize and classify natural phenomena.

05.03 Discuss relationships between characteristics of natural phenomena.

05.04 Dissect a natural system into its component parts

05.05 Model natural phenomena.

05.06 Understand that nature behaves in predictable ways.

05.07 Discuss methods of observing natural changes, from extremely slow changes to extremely fast changes.

05.08 Discuss the variation in the scale of naturally occurring phenomena

05.09 Discuss the diversity found within classes of natural organisms

06.0 
DEMONSTRATE BASIC KNOWLEDGE OF CHEMICAL CONCEPTS -- The student will be able to:
06.01 
Write chemical formulas and use correct chemical nomenclature for inorganic compounds. 

06.02 
Classify inorganic compounds according to a variety of chemical and physical properties. 

06.03 
Name and write the symbols for the elements and describe characteristics of the common groupings of elements. 

06.04 
Describe the basic reactions that occur between commonly used chemical substances. 

06.05 
Read, write, balance and interpret chemical equations. 

06.06 
Solve a variety of basic chemical problems using equations and/or dimensional analysis. 

06.07 
Classify chemicals according to reactivity. 

06.08 
Identify incompatible combinations of chemicals that could result in potentially dangerous situations. 

06.09 
Solve a variety of problems dealing with chemical composition and stoichiometry. 

06.10 
Know and apply empirical gas laws and theory relating to the behavior of gases. 

06.11 
Demonstrate a basic understanding of energy as it relates to chemical and other processes. 

06.12 
Demonstrate a basic understanding of the laws and theories relating to the structure of the atom and how this relates to the Periodic Table. 

06.13 
Demonstrate a basic understanding of molecular structure and chemical bonding, 

06.14 
Describe the structure and properties of liquids and solids. 

06.15 
Describe solutions and their properties, and perform calculations involving solution composition and colligative properties. 

07.0 
DEMONSTRATE KNOWLEDGE OF CHEMICAL KINETICS AND THERMODYNAMICS -- The student will be able to: 
07.01 
Demonstrate a basic understanding of chemical kinetics 

07.02
Demonstrate a basic understanding of chemical equilibria.

07.03 
Demonstrate a working knowledge of acid/base equilibria.

07.04 
Demonstrate a working knowledge of precipitation equilibria, 

07.05 
Demonstrate a working knowledge of redox chemistry. 

07.06 
Use the concepts of heat, work, energy, enthalpy, entropy and Gibbs Free Energy to discuss how energetics and change are interrelated in chemical processes and solve related problems. 

07.07 
Demonstrate a basic knowledge of radioactivity.

08.0
DEMONSTRATE SKILLS IN HANDLING CHEMICAL MATERIALS AND EQUIPMENT -- The student will be able to:
08.01 Properly identify and use a variety of common chemistry laboratory glassware. 

08.02 Use common chemistry laboratory equipment to include such items as hot plates, stirrers, laboratory balances and centrifuges. 

08.03 Preparing solutions of specific concentration from pure substances

08.04 Performing dilutions to prepare solution of specific concentration 

08.05 Purify chemicals using techniques such as filtering, extracting, crystallization, precipitation, distilling, etc. 

08.06 Use basic analytical chemistry procedures and concepts of measurements in volumetric, gravimetric, and electrochemical analyses and correctly perform associated calculations. 

08.07 Prepare samples for analysis, including digesting, ashing, dissolving, grinding, purifying, diluting, and chemically altering as appropriate before analysis. 

08.08 Determine pH using both wet and instrumental methods. 

08.09 Calculate molarity, molality, mole fraction, weight percent, and normality of solutions, given the appropriate information. 

08.10
Conduct analytical tests using acid-base, oxidation-reduction, and complexometric titrations. 

08.11
Perform gravimetric, volumetric, and electrochemical analyses and achieve results within acceptable limits of precision and accuracy. 

08.12
Apply statistical methods of data treatment.

09.0 
DEMONSTRATE CONCEPTUAL AND LABORATORY KNOWLEDGE IN THE AREA OF ORGANIC CHEMISTRY AND/OR ANALYTICAL CHEMISTRY AND/OR PHYSICS AND/OR BIOLOGY AND/OR ENGINEERING AND/OR BIOTECHNOLOGY AND/OR CHEMICAL INSTRUMENTATION -- Students will be competent in two or more of the following areas of specialization:
SPECIALTY I: ORGANIC CHEMISTRY -- The student will be able to:
09.01 Draw Lewis structures, deduce atomic orbital hybridizations and describe molecular shapes for organic structures. 

09.02 Classify organic reactions in common groups, write chemical equations and describe unique features for each type. 

09.03 Describe, name, and give common reactions of alkanes, alkenes, and alkynes. 

09.04 Describe, name, and give common reactions of alcohols, ethers, and halides. 

09.05 Describe, name, and give common reactions of aldehydes and ketones. 

09.06 Describe, name, and give common reactions of carboxylic acids and esters. 

09.07 Describe, name, and give common reactions of amines and amides. 

09.08 Describe and name simple carbohydrates, simple lipids, and amino acids. 

09.09 Describe the basic concepts of proteins and their structure. 

1 Describe the basic concepts of polymerization reactions. 

1 Apply concepts of chemical reactivity, kinetics, stoichiometry, and equilibrium to chemical syntheses and analyses. 

1 Crystallize, evaporate, sublime, extract, and use phase separations and/or other purification and separation techniques. 

1 Perform organic chemical reactions using glassware and techniques typically employed in organic chemistry laboratories (e.g. ‘quick fir glassware, anhydrous conditions etc)

1 Determine reaction yields using chemical stoichiometry. 

1 Use chemical and instrumental techniques to determine the structure of organic materials. 

SPECIALTY II: PHYSICS -- The student will be able to: 
1 Solve physical problems dealing with mass, distance, area, volume, relative position, motion, velocity, kinetic and potential energy, momentum, force, acceleration, heat, sound and related concepts. 

1 Use analytical reasoning in solving problems dealing with a variety of physical quantities and phenomena. 

1 Use basic concepts and terminology from physics and related applications as found in the industrial workplace. 

1 Use basic laboratory instruments for determining length, mass, time, temperature and other easily measurable physical quantities. 

1 Collect and manipulate numerical data in controlled experiments involving physical parameters and use these data to discover the mathematical functions by which the variables are related. 

1 Analyze physical behavior and know how to properly apply principles of physics related to basic mechanics and sound. 

1 Characterize physical properties of gases, liquids, and solids and describe their reactions to changes of temperature and pressure. 

1 Choose the appropriate equipment for measuring physical properties based on specified accuracy and precision requirements. 

1 Solve physical problems dealing with basic concepts in electricity, magnetism, light, optics and thermodynamics. 

1 Analyze physical behavior and know how to properly apply principles of physics related to basic electricity, magnetism, light, optics and thermodynamics. 

SPECIALTY III: BIOLOGY -- The student will be able to:
1 Name the components of the cell theory and relate each to basic concepts of life. 

1 Given a list of structural characteristics and components, relate them to the correct cell structure. Given a list of cellular activities or characteristics, relate them to the correct cell structure. 

1 Explain and interpret the role of mutations, natural selection and its basic components as they relate to biological evolution. 

1 Know why energy is limited in amount. Know and be able to explain the consequences of energy in terms of its availability to living organisms, both now and in the future. Know how it is used and transferred through food chains. 

1 Explain how sunlight is trapped as an energy source and how this trapped energy is used to synthesize simple organic molecules. Describe the basic role or activity of chloroplasts and chlorophyll, cyclic and non-cyclic photophosphorylation, carbon dioxide reduction and fixation.

1 Describe the sequential events of mitosis. 

1 Describe the sequential events of meiosis. 

1 Solve and interpret various genetics problems involving Mendelian principles. 

1 List and describe ways and give examples of how man has altered his environment, both positively and negatively, and be able to detail some of the consequences of this action. 

1 Give the basic characteristics of the carbon, nitrogen, and hydrological cycles. 

1 Describe the effects of the increasing human population upon natural resources use and depletion, degradation of the environment, social and economic problems both within nations and between nations, etc. 

1 State the basic morphologic types of Eubacteria. 

1 Diagram and describe the structural components of bacterial cells. 

1 Distinguish gram positive cells and gram negative cells from a description of cell wall chemical components. 

1 Successfully demonstrate the correct staining procedure for general staining, acidfast staining, spore staining, capsular staining and flagellar staining. 

1 Describe the characteristics that identify by form yeasts, rickettsias, PPLs, viruses and molds, and show how they are distinguished from bacteria. 

1 List the factors determining colonial growth. 

SPECIALTY IV: ENGINEERING -- The student will be able to:
1 Utilize vectors to solve engineering problems.

1 Utilize calculus to solve engineering problems

1 Analyze particles and rigid bodies in equilibrium.

1 Analyze situations where a force causes a rigid body to rotate.

1 Characterize the static and rotational properties of irregular shaped rigid bodies.

1 Analyze the distribution of forces and moments within a structural member.

1 Analyze the equilibrium of rigid bodies subjected to dry friction.

1 Analyze the motion of particles.

1 Analyze the kinetics of particles using Newton's Second Law, the methods of work and energy and the methods of impulse and momentum.

1 Analyze the kinetics of a system of particles.

1 Analyze the motion of rigid bodies.

1 Analyze the effect of forces on rigid bodies in two dimensions.

1 Analyze the kinetics of rigid bodies using the methods of work, energy, impulse, and momentum in two dimensions.

1 Produce accurate diagrams of two and three dimensional objects using a design and drafting software package.

1 Solve mathematical problems using software packages such as Excel, MathCAD and MATLAB.

1 Acquire the team building skills typically found in the engineering profession.

SPECIALTY V: BIOTECHNOLOGY -- The student will be able to:
09.59 Demonstrate an understanding of the operating principle, safety features and uses of the following equipment used in a biotechnology laboratory

09.60 Demonstrate an understanding the importance of a sterile working environment and proper aseptic techniques for culturing bacterial.

09.61 Demonstrate an understanding of the operating principle, safety features and use of common bioseparation techniques

09.62 Demonstrate an understanding of the methodologies required for creating recombinant DNA encompassing

09.63 Demonstrate an understanding of the science and scientific basis of biotechnology including traditional methodologies, fermentation and industrial microbiology.

09.64 Demonstrate a basic understanding of the concept of bioethics, safety concerns of bioengineered products and the licensing and patenting process for biotechnology products

09.65 Implement proper aseptic techniques and disposal procedures for potentially biohazardous materials. 

09.66 Operate equipment typically found in a biotechnology laboratory safely.

09.67 Prepare samples of RNA/DNA for microinjection as guided by Standard Operating Procedures, create transgenic organisms, and interpret effectiveness of technique 

SPECIALTY VI: CHEMICAL INSTRUMENTATION-- The student will be able to:

09.68 Describe the basic scientific principles behind a variety of instrumental methods used in a modern chemical laboratory such as atomic spectroscopy, molecular spectroscopy, chromatography, and X-ray techniques.

09.69 Describe the major components of each instrumental method studied and the role that each component plays in making the chemical measurement. 
09.70 Gain hands-on experience in the operation of instruments locally available. 

09.71 Gain experience in the application of each instrumental method to the solution of specific kinds of chemical analysis problems encountered in the industrial laboratory. 

09.72 Choose an instrument appropriate for a given analysis and know the limitations of the instrument. 
09.73 Properly prepare samples and properly calibrate each instrument. 

09.74 Use proper safety precautions for all instruments. 

09.75 Adjust instrument settings to handle varied chemical samples under a variety of conditions. 

09.76 Describe the basic concepts of chemical/physical separation techniques and apply separation techniques to the analysis of materials. 

09.77 Choose appropriate sample preparation techniques for physical characterization measurements and/or analysis of structure, concentration, and composition.

09.78 Interpret and use schematic and/or electronic diagrams and drawings describing instruments. 

09.79 Apply basic knowledge of organic and inorganic chemistry, including nomenclature, classification in chemical groups, chemical and physical characteristics and chemical reactivity to instrumental analysis. 

10.0 
EXERCISE SAFETY IN THE LABORATORY AND ADHERE TO SAFETY, HEALTH AND ENVIRONMENTAL REGULATIONS -- The student will be able to:
10.01 Be aware of and follow federal, state, and local legislation pertaining to safety, health, and environmental regulations. 

10.02 Recognize that each company has policies and safety plans that include evacuation procedures, emergency numbers, rules, and practices. 

10.03 Demonstrate familiarity with "Right to Know" legislation and how it applies to chemical laboratory technicians. 

10.04 Recognize, apply, and respond appropriately to the hazard symbols and toxicology sections of MSDSs. 

10.05 Choose the proper safety equipment for conducting a variety of laboratory tasks (e.g., proper hoods, shields). 

10.06 Choose and demonstrate the use of personal protective equipment to be used in a variety of situations (e.g., eye wear, special clothing). 

10.07 Demonstrate safe handling procedures (e.g., handling cylinders, glassware, laboratory instruments) 

10.08 Describe the various categories of hazardous materials. 

10.09 State the considerations which must be examined when storing chemicals. 

10.10 Make informed and appropriate decisions on how and where to store chemical materials to minimize hazards. 

10.11 Given a material safety data sheet, explain each section of the sheet. 

10.12 Define and give an example of the major physical and health hazards which are likely to be encountered in the industrial laboratory. 

10.13 List the information needed on each hazardous material when conducting an inventory. 

10.14 Demonstrate the human health effects associated with exposure to hazardous materials. 

10.15 Exercise appropriate precautions in handling hazardous chemicals, contaminated materials, hot objects, sharp objects, etc. 

