(a) General Requirements.  No suggested change 

(b) Introduction.

(1) In Chemistry, students conduct field and laboratory investigations, and make informed decisions using critical thinking and scientific problem solving.  Students study a variety of subjects.  Students will investigate how chemistry is an integral part of our daily lives.  

(2)  No suggested change 

(3) No suggested change 

(4) No suggested change 

 Scientific Processes  
1. Conduct field and laboratory investigations at least 20% of the time. using safe and environmentally appropriate ethical practices 
a) Demonstrates safe practice during all investigations
b) Demonstrates an understanding of the use and conservation of resources and conservation of resources and the proper disposal or recycling of materials.

2. Use scientific methods to solve investigative questions.
a) Plan and implement investigative procedures including asking questions, making

    inferences, formulating testable hypotheses, identifying variables and selecting 

    the appropriate equipment and technology needed to solve scientific problems.

b) Collect and organize data using appropriate current technology.  Make measurements

    with accuracy and precision incorporating dimensional analysis, scientific notation,

    and significant figures.
c) Analyze and evaluate data using tables, charts, and graphs.  Traditional methods as

    well as current electronic technology must be used including electronic balances, 

    computers and graphing calculators.

d) Communicate valid conclusions through written and oral laboratory reports.
 3. Use critical thinking and scientific problem solving to make informed decisions. 

 a) Analyze and review scientific explanations using empirical  scientific data, logical
     reasoning, and experimental and observational testing.

 b) Evaluate claims that relate to issues in chemistry such as product

     labeling and advertisements.

 c) Evaluate the contributions of scientists and the impact of their research on scientific

     thought, society, and the environment.

 d) Research and describe the history of chemistry, careers in chemistry, and the 

      contributions made by chemists.
Science Concepts

4. Know the characteristics of matter and can analyze the relationships between chemical and physical changes and properties

a) Differentiate between chemical and physical changes and properties.Identify extensive and intensive properties.

b) Analyze examples of solids, liquids, and gases to determine their compressibility,
    structure, shape, volume, and density.

c) Classify examples of matter as pure substances or mixtures through investigation
    of their properties.

d) Identify and measure specific heat, heat of vaporization and heat of fusion using heating and cooling curves

5. NEW:  Understand the historical development of the Periodic Table and can apply its predictive power

a) Explain the use of  chemical and physical properties in the historical development of  the Periodic Table.

b) Use the position of the element in the Periodic Table to identify metals, non-metals and metalloids.

c) Use the Periodic Table  to identify and explain the properties of chemical families including alkali metals, alkaline earths, halogens, noble gases, transition metals, and the lanthanide and actinide metals.

d) Use the Periodic Table to identify and explain periodic trends including atomic and ionic radii,electronegativity, and ionization energy
6. Know and understand the historical development of atomic theory.

a) Understand the experimental design and conclusions used in the development of atomic theory using Thomson’s discovery of the electron, Rutherford’s nuclear atom, Millikan’s oil drop experiment and Chadwick’s discovery of the neutron.

b) Relate the use of  atomic emission spectra to the historical development of atomic theory. Understand the mathematical relationship between energy, frequency, and wavelength of light.

c) Explain the use of isotopic composition to determine the average atomic mass of an element.
d) Express the arrangement of electrons in atoms through orbital notation, electron configurations and electron dot structures.

7. Know how atoms form ionic and covalent bonds.

a) Construct electron dot structures to illustrate the transfer of electrons between atoms to form ionic bonds.

b) Utilize proper names and chemical formulas for ionic compounds

c) Construct electron dot structures to illustrate the sharing of electrons in formation of covalent bonds

d) Utilize proper names and chemical formulas for covalent compounds

e) Utilize proper names and chemical formulas for acids.

8. Quantify the changes that occur during chemical reactions.
a) Define and utilize the concept of a mole.

b) Calculate percent composition and empirical and molecular formulas

c) Write and balance chemical equations.
d)  Perform stoichiometric calculations including determination of mass relationships betweens reactants and products, calculation of limiting reagents and percent yield.
 9. Know the conditions that influence the behavior of gases.
a) Describe and calculate the relations between volume, pressure, number of moles, and temperature for an ideal gas, including Boyles’, Charles’, and Guy-Lussac’s,  Avogadro’s and Dalton’s Laws and the Ideal Gas Law.
b) Perform stoichiometric calculations including determination of mass relationships between reactants and products, calculation of limiting reagents, and percent yield for reactions involving gases.

10. Understand and can apply the factors that influence the behavior of solutions.

a) Describe the unique role of water in chemical and biological systems.
b) Develop and use general rules regarding solubility through investigations with aqueous solutions.

c) Perform calculations of molarity including dilutions. Distinguish between unsaturated, saturated, and supersaturated solutions, electrolytes and non-electrolytes.
d) Investigate factors that influence rates of solution such as temperature, agitation, and surface area.

e) Define acids and bases and distinguish between Arrhenius and Bronsted acids and bases.

f) Know and understands acid-base reactions, precipitation reactions, and redox reactions

g) Apply the concept of pH. 

h) Use the concept of equilibrium to distinguish between strong acids and bases and weak acids and bases.

i) ) Perform stoichiometric calculations including determination of mass relationships between reactants and products of solutions, calculation of limiting reagents, and percent yield for reactions involving solutions.

11. Understand the energy changes that occur in chemical reactions.
a) Understand energy and its forms including kinetic, potential, and thermal.
b) Use thermochemical equations to calculate energy changes that occur in chemical reactions and classify reactions as exothermic or endothermic. 
c) Use calorimetry to determine the heat of a process.
