Semester Curriculum Calendar 










        Grade Level / Course Title: High School / Chemistry
Overarching Essential Question: What are the models that we use to represent structure and relationships in chemical systems? How are these models used to describe and analyze our environment?
	1st Week
	2nd Week
	3th - 5th Weeks

	Lab Safety and Scientific Method 
	Properties of Matter
	Atomic and Molecular Structure

	Objectives: 

· Students differentiate between a hypothesis and a theory.

· Students practice the steps of the scientific method during a group activity.
· Students recognize that models are only representations of reality.

· Students can locate and properly use laboratory safety equipment.

· Students can explain why laboratory safety procedures are important.

California Standards: Investigation and Experimentation 1f, g, k
Instructional Strategies:

Safety Lecture and Video

Lecture
Group activity: Scientific Method

Resources:

Anchor text: Chapter 1
Safety video 

Lab safety equipment
Video & A/V equipment

Formative Assessments:

Scientific Method Activity

Summative Assessments:

Safety Quiz


	Objectives: 

· Students can list the three states that matter exists and can describe matter in terms of physical and chemical properties.
· Students differentiate between chemical and physical changes.
· Students can classify matter as pure substances, homogeneous mixtures or heterogeneous mixtures.
· Students can identify two processes used to separate mixtures into their components.

California Standards: pre-requisites to 1 (Atomic and Molecular Structure)

Instructional Strategies:

Lecture

Discussion: Air and air pollution

Resources:

Anchor text: Chapter 2
Lab materials

Formative Assessments:

Lab: Distillation
Homework  2x/week

Summative Assessments:

Quiz

Atomic and Molecular Structure  (cont)
Resources:

Anchor text: Chapters 3 and 11

Large periodic table posted in classroom

Video & A/V equipment
Lab materials

Formative Assessments:

Vocabulary Quiz
Lab:  Determining Atomic Mass
	Objectives: 

· Students relate the mass and atomic number of an element to its position on the periodic table.
· Students identify metals, semimetals, nonmetals and halogens on the Periodic table.

· Students identify alkali metals, alkaline earth metals, transition metals on the periodic table.

· Students identify lanthanide, actinide and transactinide elements on the periodic table.

· Students use to periodic table to locate the synthesized (transuranium) elements.

· Students memorize names and symbols of common elements.
· Students differentiate between an element and a compound.
· Students list four out of five ideas of Dalton’s atomic theory.

· Students describe Rutherford’s experiment to characterize atomic structure.

· Students describe the conclusion of Thompson’s experiment with atoms.

· Students describe relative mass and charge of subatomic particles.

· Students list subatomic particles that make up the nucleus of an atom.

· Students use the periodic table to identify the number of electrons available for bonding.
· Students relate the position of an element on the periodic table to its reactivity with other elements on the periodic table.

· Students relate the valence electron configuration to an elements position in the periodic table.
· Students describe the relationship between a wavelength of light and the energy of its protons using the Planck equation.

California Standards: 1a-j

Instructional Strategies:

Lecture

PowerPoint  presentation

Video from The Periodic Table of Videos
Summative Assessments:

Unit Test


	6th – 8th  Week
	9th- 11th  Week
	12-13th Week

	Nomenclature, Units, Scientific Notation, Dimensional Analysis


	Chemical Quantities and the Mole
	Chemical Reactions

	Objectives:
· Students use the Periodic Table to determine the type of compound being named. 

· Students name binary ionic compounds given the elements that compose the compound.
· Students write formulas of binary ionic compounds given the name of the compound.

· Students memorize names of common polyatomic ionic compounds.

· Students distinguish acids from other compounds.
· Students express very large or very small numbers using scientific notation.
· Students demonstrate working knowledge of metric system units.
· Students convert from one system of units to another using dimensional analysis. 

California Standards: pre-requisites to Conservation of Matter and Stoichiometry
Instructional Strategies:

Lecture using periodic table
PowerPoint presentation

Naming rules graphic organizer

Scientific notation lecture w/student participation

PowerPoint presentation – dimensional analysis

Resources:

Anchor text: Chapters 4 and 5

Periodic table

Lab materials

Formative Assessments:

Homework: 2x/week

Nomenclature Writing Activity

Scientific Notation Quiz without calculator

Lab: Discovering Density


Summative Assessments:

Unit Test
	Objectives:
· Students use Periodic Table to find atomic mass of an element.
· Students apply concept of atomic mass to determination of number of atoms in a sample.
· Students define mole as a unit of measure and as 6 x 1023 units of anything (Avagadro’s number).
· Students convert between moles and mass of a sample of a chemical compound.
· Students calculate percent composition of a compound using mass percent.
· Students calculate empirical formulas of compounds given mass of each element.
· Students calculate molecular formulas of compounds given its empirical formula and molar mass.
California Standards: Conservation of Matter and Stoichiometry 3b, c, d
Instructional Strategies:

Lecture using periodic table

Student led calculations
Resources:

Anchor text: Chapter 6

Periodic table

Lab materials

Formative Assessments:

Homework: 2x/week

Lab: Decomposing Copper Oxide

Quiz


Summative Assessments:

Unit Test
	Objectives:

· Students recognize that atoms are neither created nor destroyed in a chemical reaction. 

· Students apply rules of solubility to determine if reaction will form a precipitate.

· Students balance precipitation reactions

· Students use molecular equations and ionic equations to describe chemical reactions in solution.
· Students define acids and bases.
· Students complete and balance strong acid / strong base reactions, listing products and balancing the equation.
· Students relate the transfer of electrons to the driving force of a reaction.

· Students identify elements that lose and gain electrons in a reaction.
· Students balance oxidation-reduction equations.
· Students classify reactions as precipitation, acid/base or oxidation-reduction.
California Standards: Conservation of Matter and Stoichiometry 3a, 3e, g
Instructional Strategies:

Lecture using periodic table

Demonstrations of chemical reactions

Student led calculations

Video: Mythbusters : Diet Coke and Mentos
Resources:

Anchor text: Chapters 7 and 8
Periodic table

Demo & Lab materials

Video & A/V equipment
Formative Assessments:

Homework: 3x/week

Lab: Reactions and Balancing Chemical Equations

Quiz


Summative Assessments:

Unit Test


	 14-16th Week
	17th- 19th Week
	20th  Week

	Stoichiometry
	Chemical Bonds
	Phase Changes: Intermolecular Forces

Bonding in Solids

	Objectives:

· Students relate moles to molecules in chemical equations.
· Students use a balance equation to determine relationships between moles of reactants and moles of products.
· Students use the limiting reactant to calculate the amount of products formed in a reaction.
· Students calculate the percent yield of a chemical reaction.
· Students identify which element is oxidized and which element is reduced in oxidation-reduction reactions.

· Students balance oxidation-reduction reactions.
California Standards: Conservation of Matter and Stoichiometry 3d, f, g
Instructional Strategies:

Lecture 
Demo: ChemFax: 1+1 does not equal 2: Non-additivity of volumes
PowerPoint presentation

Student led calculations

Resources:

Anchor text: Chapters 9 and 18
Periodic table

Demo & Lab materials

Formative Assessments:

Homework: 2x/week

Lab: What is the formula of the iron-containing compound formed when copper (II) sulfate reacts with pure iron?
Quiz


Summative Assessments:

Unit Test
	Objectives:

· Students distinguish between ionic, covalent and polar covalent bonds.

· Students use the periodic table to determine relative electronegativity of elements.
· Students use the electronegativity values of elements to determine the polarity of bonds.
· Students relate bond polarity to molecular polarity. 

· Students apply the principle of noble gas configuration to understand the electronic structure of stable chemical compounds.
· Students draw Lewis dot structures to represent the arrangement of valence electrons in a molecule.
· Students use Lewis dot structures to predict the shape and polarity of simple molecules.
California Standards: Chemical Bonds 2a-g

Instructional Strategies:

Lecture 

Demo: models of molecules
PowerPoint presentation

Video from The Periodic Table of Videos

Resources:

Anchor text: Chapter 12

Periodic table

Video & A/V equipment

Demo materials

Formative Assessments:

Homework: 2x/week

Quiz


Summative Assessments:

Unit Test
	Objectives:

· Students differentiate between intramolecular forces and intermolecular forces.
· Students identify dipole-dipole interactions, including hydrogen bonding and London dispersion forces.
· Students explain the relationship between boiling point and vapor pressure.
· Students describe the trends in boiling points of element groups.
· Students calculate energy required to melt a substance using the molar heat of fusion.
· Students calculate the energy required to vaporize a substance using the molar heat of vaporization.
· Students identify the bonding forces holding together ionic solids, molecular solids and atomic solids.
California Standards: Chemical Bonds: 2h

Instructional Strategies:

Lecture 

PowerPoint presentation

Resources:

Anchor text: Chapter 14

Lab materials

Formative Assessments:

Homework: 2x/week

Lab: Heat of Fusion/Calorimeter

Summative Assessments:

Quiz



	20th-21st  Week
	23nd – 25th Weeks
	26th Week

	Gases – The Kinetic Molecular Theory
	Solutions and Colligative Properties
	Reaction Rates

	Objectives:

· Students describe the motion of atoms and molecules using the kinetic molecular theory.

· Students apply Boyle’s law to calculate pressure or volume values.

· Students apply Charles’s law to calculate volume and temperature values.

· Students convert between Kelvin and Celsius temperature scales.
· Students apply the ideal gas law to calculate volume, pressure, temperature or moles of gas present, given the values of the other three properties.

· Students identify the conditions of standard temperature and pressure (STP).
· Students use stoichiometry to calculate volumes of gases in reactions involving gases at STP. 
· Students apply Dalton’s law of partial pressures to describe the composition of gases.

· Students apply Graham’s law to predict diffusion of gases.
California Standards: Gases and Their Properties 4a-i, Conservation of Matter and Stoichiometry 3d
Instructional Strategies:

Lecture 

PowerPoint presentation

Discussion: Carbon monoxide

Video: Science Lab Investigations! Properties of Gases
Student led calculations
Resources:

Anchor text: Chapter 13
Video & A/V equipment 

Lab materials

Formative Assessments:

Homework: 2x/week

Lab: Graham’s Law of Diffusion
Lab: Effect of Pressure on the Volume of a Gas


Summative Assessments:

Unit Test

	Objectives:

· Students define solute, solvents and solution.

· Students explain the process of solvents dissolving solutes at the molecular level (like dissolves like).
· Students list factors (temperature, pressure, surface area) that affect dissolving process.

· Students calculate the concentration of a solute in mass, mass percent and molarity.
· Students master stoichiometry of solution reactions (calculate normality of a solution and equivalent weight).
· Students describe the effects of a solute on solution properties.
· Students perform distillation of a solution that contains water and minerals.
· Students perform a titration lab experiment.

California Standards: Solutions 6a-f
Instructional Strategies:

Lecture 

PowerPoint presentation

Student led calculations

Demos: Nature of solute and solvent, Effect of Temperature on Solubility

Resources:

Anchor text: Chapter 15
Demo & Lab materials

Formative Assessments:

Homework: 2x/week


Summative Assessments:

Lab: Chloride ion in water: titration

Unit Test

	Objectives:

· Students define rate of reaction as the decrease in concentration of reactants or increase in concentrations of products over time.
· Students employ the collision model to explain the reaction of molecules.

· Students explain the role of catalysts in reactions.

· Students analyze how the following factors affecting reaction rates: concentration, temperature and pressure.
California Standards: Reaction Rates 8a-d
Instructional Strategies:

Lecture 

PowerPoint presentation

Resources:

Anchor text: Chapter 17
Formative Assessments:

Homework: 2x/week

Lab: Effect of concentration on reaction rate

Summative Assessments:

Quiz



	27th  Week
	28th – 29th Weeks
	30th – 31st  Weeks

	Equilibrium – A Dynamic Process
	Chemical Thermodynamics
	Acids and Bases

	Objectives:

· Students define equilibrium in terms of reaction rates.

· Given a balanced equation, students write equilibrium expressions.
· Students calculate equilibrium constants given balanced equation and molarity of each reactant and product.
· Students calculate the solubility product of a salt given its solubility.
· Students apply LeChatelier’s principle to predict the direction the equilibrium of a reaction will shift due to changes in concentration, temperature or pressure.

California Standards: Chemical Equilibrium 9a-c
Instructional Strategies:

Lecture 

PowerPoint presentation

Demo

Resources:

Anchor text: Chapter 17

Demo & Lab materials

Formative Assessments:

Homework: 2x/week

Lab: Chemical Equilibrium (chromate & dichromate, cobalt (II) & chloride)
Summative Assessments:

Quiz


	Objectives:

· Students describe temperature and heat flow in terms of the motion of molecules or atoms.
· Given a description of a process, student determines whether process is exothermic or endothermic.

· Students use specific heat capacity to determine the quantity of energy needed for a particular chemical process.

· Given a balanced chemical equation and enthalpy change, students understand whether reaction is exothermic or endothermic and whether energy is absorbed or released.

· Students apply Hess’s Law to calculate the enthalpy change of a reaction.

· Students use Gibbs free energy equation to determine whether a reaction will be spontaneous.  

California Standards: Chemical Thermodynamics 7a-f
Instructional Strategies:

Lecture 

PowerPoint presentation

Student led calculations

Resources:

Anchor text: Chapter 10
Lab materials

Formative Assessments:

Homework: 2x/week

Lab: Determination of Specific Heat Capacity
Summative Assessments:

Unit Test


	Objectives:

· Students define acids and bases using the Arrhenius, Bronsted-Lowry and Lewis definitions.
· Students can list at least two observable properties of acids and bases.

· Students recognize conjugate acid-base pairs.

· Students characterize solutions as acidic or basic using the pH scale.

· Students calculate the pH of a strong acid solution, given its molarity.
· Students use a pH meter to measure the pH of solutions.
· Students perform an acid-base titration in a laboratory setting and plot the resultant data as a titration curve.

· Students can list at least two characteristics of a buffered solution and predict whether two common combinations would act as buffered solutions.

California Standards: Acids and Bases 5a-g
Instructional Strategies:

Lecture 

PowerPoint presentation

Demo: acid-base titration
Resources:

Anchor text: Chapter 16
Demo & Lab materials

Formative Assessments:

Homework: 2x/week

Lab: properties of acids and bases

Summative Assessments:

Lab: Acid-base titration using pH meter, titration curve 
Unit Test




	32nd – 33rd Weeks
	34th Week
	35th – 36th  Weeks

	Organic Chemistry and Biochemistry
	Nuclear Chemistry
	Biographies

Careers in Chemistry Projects

Review and Re-teaching 

	Objectives:

· Students define organic chemistry as the study of carbon containing compounds and hydrocarbons as organic compounds composed of hydrogen and carbon.

· Students draw representations of three types of carbon bonds.
· Students can relate the bonding characteristics of carbon to the formation of simple hydrocarbons, complex polymers and large biological molecules.

· Students identify the functional groups that form the basis of alcohols, ethers, aldehydes, ketones, carboxylic acids and esters.

· Students employ naming rules to name simple alkanes, alkenes, alkynes, aromatic compounds, alcohols, aldehydes, ketones, carboxylic acids and esters.

· Students identify the essential elements on the periodic table.

· Students label the R-group structure of alpha amino acids. 

· Students demonstrate how at least two alpha amino acids combine to form a dipeptide.
· Students define a protein’s primary structure as its sequence of amino acids.
California Standards: Organic Chemistry and Biochemistry 10a-f
Instructional Strategies:

DVD: Chemistry of Carbon

Lecture 

PowerPoint presentation

Field trip to environmental laboratory
Resources:

Anchor text: Chapters 20 and 21
Lab materials

Formative Assessments:

Homework: 2x/week

Quiz

Lab: Preparation of aldehyde 
Summative Assessments:

Unit Test

	Objectives:

· Students define isotopes as atoms with identical atomic numbers but different numbers. 

· Students recognize that some isotopes are naturally occurring.

· Students list the three types of radioactive decay and describe the change to the element with each type of decay.
· Students describe the relative penetrating power of alpha, beta and gamma radiation.

· Students look up radiation exposure limits and common radiation exposures in a provided safety manual or pre-screened internet site.
· Students write nuclear equations to represent radioactive decay of an element.

· Students compare the energy release in nuclear fission, nuclear fusion and chemical reactions.

· Students calculate the amount of radioactive substance remaining after an integral number of half-lives passed.
· Students describe the purpose of each of the major components of a nuclear reactor.
California Standards: Nuclear Processes 11a-g

Instructional Strategies:

Lecture 

PowerPoint presentation

Video or field trip to UC Irvine nuclear reactor
Resources:

Anchor text: Chapter 19
Video and A/V equipment

Formative Assessments:

Homework: 2x/week

Summative Assessments:

Quiz

	Objectives:
1. Prepare and present an oral presentation discussing a career in chemistry. 

a. Demonstrate chemical concepts/principles utilized in the performance of the job. 

b. Discuss requirements to obtain the job, salary ranges and career path.

2. Write a biography of a man or woman who made a significant contribution to the field of chemistry.

a. Explain their contribution to chemistry (what they did, how it impacts chemistry today)

b. Use five paragraph essay format.


These two projects will be incorporated throughout the school year. One will be a mid-term project, the other due in spring.  Time will be allotted for the oral presentations.


References
Anchor Text:

Zumdahl S. S., Zumdahl S. L., & DeCoste, D. J. (2002). World of Chemistry. Evanston, IL: McDougal Littell

Other References:

Barber, J., Buegler, M., Lowell, L. & Willard, C. (1988) Discovering Density.  Berkeley, CA: GEMS/Lawrence Hall Of Science
Brady Haran. (2009). The Periodic Table of Videos [DVD]. Retrieved from  http://www.periodicvideos.com/about.htm 
Discovery Channel Videos (2006) Mythbusters: Mentos and Soda. [DVD]. Retrieved from http://dsc.discovery.com/videos/mythbusters/
Edington. (2004). Mr. Edington’s Chemistry Class Chemistry Essential Questions. Retrieved from http://www.mtsd.k12.wi.us/users/aedington/Sites/aepages/chemacrobat/chemgeneral/chemoutlinetemp.pdf 
Finn Scientific Inc. ChemFax: 1 + 1 does not equal 2: Non-additivity of volumes. Retrieved from http://www.flinnsci.com/Documents/demoPDFs/Chemistry/CF0734.00.pdf  
Newton, D.E. (2004) Top Shelf: Environmental Chemistry. Portland, ME: Walch Publishing 

Schlessinger Media. (2003) Science Lab Investigations! Properties of Gases [DVD]. Retrieved from http://www.nsta.org/recommends/ViewProduct.aspx?ProductID=15133
Siraze Chemistry. (2005). Chemistry Experiments. Retrieved from http://www.siraze.net/chemistry/sezennur/experiments.htm
VEA Inc. (2006). Chemistry of Carbon  [DVD]. Retrieved from http://www.nsta.org/recommends/ViewProduct.aspx?ProductID=18300 
M. Toner 










Page 3 of 13

