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Chemistry
Measuring Matter
	Essential Understandings:  
1. Chemistry is the study of matter and the changes it undergoes. 

2. Proper handling of chemicals and equipment are crucial to collecting data and maintaining a safe environment in the classroom.

3. Accurate and precise measurements with proper equipment are required to communicate data effectively.

4. Chemists use SI base units and metric prefixes to represent both large and small quantities of matter.

5. Matter can be described in terms of physical and chemical properties as well as intensive and extensive properties.
6. Density can be considered as physical and intensive which makes it an excellent tool for identifying, separating and classifying matter
7. Even though heat is applied, matter will not change temperature during changes of state.
8. Mixtures can be separated based on physical attributes of the components via filtration, crystallization, distillation or chromatography.

	Content Standards:

1. Scientific numeracy includes the ability to use mathematical operations and procedures to calculate, analyze and present scientific data and ideas

2. Understands the structure and properties of matter

3. Understands the scientific enterprise

4. Understands the nature of scientific inquiry and knowledge


	Essential Questions: What is chemistry? How are precise and accurate measurements made and recorded properly? How can matter be described quantitatively and qualitatively?

	

	Learning Goals: Students will:

	Understand and adhere to department safety rules and contract

	Define chemistry and profile what a typical chemist does in each of the branches

	Identify and properly use common laboratory equipment.

	State the seven SI base units

	Identify and use metric prefixes

	Differentiate between accuracy and precision

	Determine and use significant figures with all measurements and calculations

	Differentiate between the phases of matter in terms of molecular structure, kinetic energy of particles, and relative properties.

	Distinguish between physical and chemical properties and changes.

	Define, calculate and identify substances using density.

	Classify matter as an element, compound, or mixture.

	Differentiate between homogeneous and heterogeneous.

	Define the mixture separation techniques: filtration, crystallization, distillation, and chromatography.

	Use physical properties of matter to separate a heterogeneous mixture.


	Suggested Strategies
	· Lab equipment scavenger hunt

· Measurement lab

· Measurement Lab

· Density of Metals Lab

· Coke vs. Diet Coke Density Lab

· Matter Concept Map

· Separating Mixture Lab

· The Crystal Forest

	Suggested Assessments
	· Measuring Matter Flashback (formative assessment)

· Lab reports

· Topic quizzes
· Follow-up Flashback formative assessment

· Unit test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Online research of chemical careers in each of the branches

	Content Vocabulary
	· Chemistry , accuracy, precision, significant figures

· States of matter, Changes of State, Density, Physical, Chemical, Homogeneous, Heterogeneous, Element, Compound, Mixture

	Lifelong Learning/21st Century Skills
	· 1,3,5,7


Chemistry
Atoms
	Essential Understandings: 

1. Many scientists have contributed to what we know about the atom and its structure since the concept was first proposed by Democritus.

2. All matter is comprised of atoms, ions or isotopes that contain protons, neutrons and electrons, which when represented properly can be used to indicate chemical and nuclear reactions.
3. The atomic mass on the periodic table is a weighted average of the naturally occurring isotopes for each element.
4. An unstable nucleus, dependent on the neutron to proton ratio, loses energy by emitting radiation during the process of radioactive decay.

5. The three main types of radiation are alpha, beta and gamma.

6. The half-life of an element represents the time required for one half of the nuclei of an unstable nuclei to decay.

7. Fission and fusion involve the combining or splitting of nuclei. 

	Content Standards:

1. Understands the structure and properties of matter

2. Understands the nature of scientific knowledge and inquiry

3. Understands the scientific enterprise 

4. Understands the sources and properties of energy


	Essential Questions: What key scientific contributions have led to the development of the quantum mechanical model of the atom? How can a complete chemical symbol be used to represent an atom, ion or isotope? How does the stability of an atom affect its reactivity?

	

	Learning Goals: Students will:

	State the key contributions made by scientists that led to the quantum mechanical model of the atom.

	Diagram the progression of the atom model.

	Distinguish between an atom, ion or isotope.

	Determine the number of protons, neutrons and electrons in any atom, ion or isotope.

	Write the complete chemical symbol for atoms, ions and isotopes.

	Calculate the average atomic mass of an element on the periodic table.

	 Use the Band of Stability to determine if a neutron to proton ratio is stable.

	Differentiate between and write a nuclear equation for alpha decay, beta decay, gamma decay, positron emission and electron capture 

	Define and calculate the half- life of radioactive nuclei.

	Differentiate between the processes of fission and fusion and their nuclear equations.

	Write nuclear equations for the bombardment reactions that take place in nuclear reactors.


	Suggested Strategies
	· Scientist Timeline

· Obscertainer Lab

· Candium Lab

· Chain reaction Match/Domino Demonstration

· Uranium Decay series activity cards

· Geiger counter demonstration

	Suggested Assessments
	· Atomic Flashback ( pre-formative assessment)

· Lab reports

· Nuclear Position Paper

· Topic quizzes

· Atomic Flashback ( post-formative assessment)
· Unit test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Fission/Fusion internet assignment

	Content Vocabulary
	· Atom. nucleus, ion ,isotope , proton, neutron, electron, atomic number, mass number, nuclear reaction, fission, fusion,  half-life, alpha, beta, gamma 

	Lifelong Learning/21st Century Skills
	· 1,2,3,4,5,7


Chemistry
Periodic Table
	Essential Understandings: 

1. The periodic table’s organization is based on the chemical and physical properties of the elements

	Content Standards:

1. Understands the structure and properties of matter

2. Understands the scientific enterprise


	Essential Question: How can the arrangement of the elements on the periodic table be used to predict their chemical and physical properties?

	

	Learning Goals: Students will:

	Classify elements as metals, nonmetals or metalloids and describe their properties.

	Differentiate between  groups and  periods. 

	Label groups names and period numbers on a periodic table.

	Describe key characteristics of each group and period.

	Describe trends among the elements for atomic size, ionization energy, electron affinity and electronegativity


	Suggested Strategies
	· Periodic table scavenger hunt / I Spy

· Group Property research activity

· Colored periodic tables

	Suggested Assessments
	· Periodic Table Flashback ( pre-formative assessment)

· Topic quizzes

· Periodic Table Flashback ( post-formative assessment)

	Suggested Resources
	· Sodium Explosion Video

· Discovery Channel DVD series
· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Periodic Table Project

	Content Vocabulary
	· Metal, nonmetal, metalloid, group, period, valence electron, energy level, atomic radius, electronegativity, ionization energy, electron affinity

	Lifelong Learning/21st Century Skills
	· 1,2,3,4,6,7


Chemistry
Light and Electron Configurations
	Essential Understandings: 

1. Light travels in particulate waves at a constant speed.  The wavelength and frequency of these waves are inversely proportional to each other. 

2. When atoms absorb energy electrons move into higher energy levels; These electrons then lose energy by emitting light when the electrons back down to lower energy levels.

3. The quantum mechanical model determines the allowed energies an electron can have and how likely it is to be found in various locations around the nucleus.

	Content Standards:

1. Understands the sources and properties of energy

2. Understands the nature of scientific knowledge and inquiry

3. Understands the scientific enterprise 


	Essential Questions:  How is light produced and transmitted? How is the quantum mechanical model of the atom used to predict the location of electrons in an atom?

	

	Learning Goals: Students will:

	Define and label wavelength, frequency and amplitude on a transverse wave.

	Describe white light as a blend of all colors found in the visible spectrum.

	Compare the wavelength, frequency and energy of different types of radiation that are part of the electromagnetic spectrum.

	Use c=λf and E=hf to calculate the wavelength, frequency and energy of a radiation sample. 

	Explain how colored light is seen through absorption and reflection . 

	Explain how colored light is seen as a result of electron movement from excited to ground state.

	Explain key contributions of scientists to determining the nature of light and electron configurations.

	Describe the shape, orientation, electron capacity and relative energy of the s,p,d,and f orbitals. 

	Write electron configurations, electron dot diagrams, orbital diagrams, Nobel gas configurations and 2D atom diagrams for elements. 


	Suggested Strategies
	· Atom Mobile Project

· Electron Configuration Bingo

· Emission Spectra Lab

· Flame Test Lab

· UV bead Lab

	Suggested Assessments
	· Topic Quizzes

· Lab Reports

· Unit Test

	Suggested Resources
	· Color and Light DVD

· Infrared Video

· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Electromagnetic Spectrum, wavelength, frequency, Hertz, energy, Joules, absorption, reflection, emission spectra, orbital,  ground state, excited state, electron configurations, electron dot diagrams, orbital diagrams, Nobel gas configurations .

	Lifelong Learning/21st Century Skills
	· 1,3,5,7


Chemistry 
     Bonding

	Essential Understanding: 

1. Chemical bonds are the force of attraction between atoms where electrons have been transferred or shared.

	Content Standards:

1. Understands the sources and properties of energy

2. Understands the sources and properties of matter


	Essential Question: How can chemical bonds form between different types of atoms?

	

	Learning Goals: Students will:

	Differentiate between ionic, covalent and metallic bonding. 

	Draw Lewis structures for ionic and covalently bonded compounds.

	Describe how the VSEPR theory helps predict the shape of molecules.

	Based on the VSEPR theory draw structural formulas for ionic and covalently bonded compounds. 

	Compare the length, strength and number of electrons involved in single, double and triple covalent bonds.

	Differentiate between and polar and nonpolar bond and molecule.

	Describe how electronegativity values determine the type of bond present and contribute to the polarity of the molecule.


	Suggested Strategies
	· Capillary Action lab

· Chromatography of food color lab

· Molecular Model lab

· Tie-Dye lab

	Suggested Assessments
	· Bonding Flashback ( pre-formative assessment)

· Lab Reports

· Topic quizzes

· Bonding Flashback ( post-formative assessment)

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Tie-Dye websites

	Content Vocabulary
	· Chemical bond, ionic, covalent, metallic, molecule, organic, polar, nonpolar, bond angles

	Lifelong Learning/21st Century Skills
	· 1,2,3,4,5,7


Chemistry
Chemical Names and Formulas
	Essential Understanding(s): 

2. Chemical formulas and names are used to represent and distinguish between different types of compounds.

	Content Standard(s):

3. Understands the sources and properties of energy

4. Understands the sources and properties of matter


	Essential Questions(s):
How are chemical and structural formulas used to represent ionic, molecular and organic compounds?

	

	Learning Goals: Students will:

	Differentiate between ionic, molecular and organic compounds.

	Differentiate between cations, and anions. 

	List the prefixes used to name and write formulas for molecular compounds. 

	List the prefixes and suffixes used to name and write formulas for organic compounds.

	Write and name ionic, molecular and organic compounds. 


	Suggested Strategies
	· Formula writing workshop

· Notecard/dice activity

· Ingredient Investigation

	Suggested Assessments
	· Topic quizzes

· Ingredient Project 

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Chemistry-drills.com

· Formula quiz website (www.syvum.com/cgi/online/serve.cgi/members/gillilandd/quizzes/naming_formulas.tdf?0)

	Content Vocabulary
	· Chemical formula, cation, anion, polyatomic ions

	Lifelong Learning/21st Century Skills
	· 1,2,3,4,5,7


Chemistry
Chemical Reactions
	Essential Understanding(s): 

1. Using words and symbols, chemical equations represent the changes that occur between reactants and products during a chemical reaction.

	Content Standards:

1. Understands the structures and properties of matter

2. Understands the sources and properties of energy


	Essential Question: How is a complete, balanced, chemical equation written to accurately represent a chemical reaction?

	

	Learning Goals: Students will:

	Differentiate between reactants and products.

	Write word equations and skeleton equations using appropriate symbols.

	Balance chemical equations using the conservation of mass.

	Identify the five general types of reactions.

	Predict the products of a chemical reaction based on the type identification.

	Use the activity series to predict whether a single replacement reaction will occur.

	Use the solubility chart to identify the precipitate in a double replacement reaction.

	Write a net ionic equation for a double replacement reaction.


	Suggested Strategies
	· Differentiated Writing and Balancing Equations Workshop

· Bags of Reactions Lab

· Types of Reactions Demonstrations

· Double Replacement Lab

· H​2/O2 Rocket Lab

· Stations Review

	Suggested Assessments
	· Chemical Equation CFA

· Balancing Quiz

· Completing Equation Quiz

· Lab Reports

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition 

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Chemistry-drills.com

	Content Vocabulary
	· chemical reaction, reactant, product, subscript, coefficient, synthesis, decomposition, composition, single replacement, double replacement, 

	Lifelong Learning/21st Century Skills
	· 1,3,5,7


Chemistry
Moles
	Essential Understanding(s): 

1. A mole is an SI unit of measurement used to represent the mass, volume, or number of particles in a sample of matter.

	Content Standard(s):

1. Understands the structure and properties of matter.

2. Understands the nature of scientific inquiry.


	Essential Questions(s): How is a mole used to relate mass, volume, and the number of particles in chemical formulas?

	

	Learning Goals: Students will:

	Determine the mass of one mole of any element or compound.

	State the volume of one mole of a gas at STP.

	State Avogadro’s number and its relation to one mole of a substance.

	Convert between mass, volume, and number of particles.

	Determine the percent composition of a compound.

	Differentiate between empirical, molecular, and hydrate formulas.

	Use experimental data to calculate empirical, molecular, and hydrate formulas.


	Suggested Strategies
	· Molar Roads Map

· Molar Measurement Mini-Lab

· Gum and Chalk Mini-Labs

· Percent Composition of Popcorn Mini-Lab

· Hydrate Lab

	Suggested Assessments
	· Molar Roads Quiz

· Empirical and Molecular Formula Quiz

· Lab Reports

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Mole, formula/molar mass, Avogadro’s number, standard temperature and pressure (STP), percent composition, empirical formula, molecular formula, hydrate

	Lifelong Learning/21st Century Skills
	· 1,2,3,5,7


Chemistry
Stoichiometry
	Essential Understanding(s): 

2. Stoichiometry deals with the mathematical relationships in chemical reactions.

	Content Standard(s):

3. Understands the structure and properties of matter.
4. Understands the nature of scientific inquiry


	Essential Questions(s): How are stoichiometric relationships used to predict the amounts of product formed in a chemical reaction?

	

	Learning Goals: Students will:

	Interpret a balanced chemical equation in terms of moles, mass, and volume. 

	Use the interpreted chemical equation to determine the amounts of substances required or produced based on the given data.

	Differentiate between the limiting reactant and reactant in excess.

	Calculate the limiting reactant, excess reactant, and percent yield. 


	Suggested Strategies
	· Differentiated Interpretation Packet

· Limiting reactant turtles

· Differentiated Limiting Reactant Packet

· Calcite Lab

	Suggested Assessments
	· Interpreting Equation Quiz

· Limiting/Excess Reactant Quiz

· Lab Report

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Stoichiometry, limiting reactant, excess reactant, percent yield

	Lifelong Learning/21st Century Skills
	· 1,2,3,5,7


Chemistry
Gases
	Essential Understandings: 

1. The behavior of a gas depends on pressure, volume, temperature, and the amount of gas present. 

	Content Standards:

1. Understands the structure and properties of matter.
2. Understands the sources and properties of energy.
3. Understands forces and motion.
4. Understands the nature of scientific inquiry.


	Essential Questions:  How does the behavior of a gas depend on pressure, volume, temperature, and the amount of gas present?

What are the mathematical relationships between the properties of a gas?

	

	Learning Goals: Students will:

	Use the kinetic-molecular theory of matter to explain the behavior of gas molecules and their physical properties.

	Differentiate between effusion and diffusion.

	Use Graham’s Law to predict the rate of gas particle movement.

	Define pressure and the units used to represent it.

	Convert units of pressure and temperature using STP and their equivalents.

	Differentiate between and calculate pressure changes with a barometer and a manometer.

	Use Dalton’s Law of Partial Pressures to calculate the total or partial pressure of a mixture of gases.

	Relate and calculate volume, pressure, and temperature changes using Boyle’s Law, Charles’s Law, Gay-Lussac’s Law, and the Combined Gas Law.

	Explain how Avogadro’s law relates the properties of gases to the number of molecules present.

	Differentiate between real and ideal gases.

	Use the Ideal Gas Law to calculate changes in volume, temperature, pressure, and number of moles present.

	Use hot air balloons, scuba diving, and Bernoulli’s Principle to apply the behavior of gas particles.


	Suggested Strategies
	· Properties of a Gas Lab

· Gas Law Demonstrations

· Boyle’s Law Lab

· Charles’s Law Lab

· Bernoulli’s Principle Demonstration

· Molar Volume of a Gas Lab

	Suggested Assessments
	· Pressure Quiz

· Gas Law Quiz

· Application Quiz

· Lab Reports

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 Edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Bernoulli’s Principle ESPN Sports Video

	Content Vocabulary
	· Kinetic-molecular theory, pressure, effusion, diffusion, barometer, manometer

	Lifelong Learning/21st Century Skills
	· 1,3,5,7


Chemistry
Solutions
	Essential Understanding: 

1. Solutions are homogeneous mixtures where solubility is dependent on its concentration and temperature.

	Content Standards:

1. Understands the structure and properties of matter.
2. Understands the sources and properties of energy.
3. Understands the nature of scientific inquiry.
4. Understands the nature of the scientific enterprise.


	Essential Questions: How it the concentration of a solution determined? What factors affect solubility and rate of solution?

	

	Learning Goals: Students will:

	Define solution.

	Distinguish between a solute and a solvent.

	Explain the factors that affect the rate at which a solute dissolves in a solvent.

	Distinguish between unsaturated, saturated, and supersaturated solutions.

	Describe the effects of concentration and temperature on solubility. 

	Explain the meaning of “like dissolves like” in terms of polar and nonpolar substances.

	Use a solubility curve to predict temperatures and solubility of a given solute.

	Explain how Henry’s Law relates the partial pressure of a gas to solubility. 

	Define concentration.

	Define and calculate the molarity and molality of a solution.

	Use M1V1=M2V2 to determine the concentration of a dilute solution.


	Suggested Strategies
	· Separating Mixture Challenge 

· Test Tube Challenge

· Paper/Column Chromatography Lab

· Preparing Solutions Lab

	Suggested Assessments
	· Solubility/Rate of Solution Quiz

· Molarity/Molality Quiz

· Lab Reports

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Detergent Article

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Detergent vs. Dry Cleaning Investigation.

	Content Vocabulary
	· Solution, solute, solvent, unsaturated, saturated, supersaturated, solubility, concentration, molarity, molality

	Lifelong Learning/21st Century Skills
	· 1,2,3,4,5,6,7


Chemistry
Acids and Bases
	Essential Understandings: 

1. Acids and bases have unique chemical and physical properties that can be used to identify them.

2. The pH of a solution is dependent on the concentration of hydronium vs. hydroxide ions.

3. Neutralization occurs when an acid and a base react to produce water and a salt.

	Content Standards:

1. Understands the structure and properties of matter.
2. Understands the nature of scientific inquiry.


	Essential Questions: What chemical and physical properties are used to identify acids and bases? How is the pH of a solution calculated and experimentally determined? What is a neutralization reaction?

	

	Learning Goals: Students will:

	Compare and contrast the chemical and physical properties of acids and bases.

	Differentiate between strong and weak acid and base solutions.

	Use the pH scale to identify whether a solution is acidic, basic, or neutral.

	Calculate hydronium ion concentration hydroxide ion concentration based on the equilibrium expression for water.

	Use the logarithmic scale to calculate pH/pOH based on the hydronium/hydroxide ion concentration. (or vice versa) 

	Observe the end point of a neutralization reaction by performing a titration. 

	Calculate the unknown concentration of an acid or base using M1V1=M2V2.


	Suggested Strategies
	· Acid/Base Comparison Chart

· Red Cabbage Indicator Lab

· Titration Lab

	Suggested Assessments
	· Acid vs. Base Quiz

· Neutralization Quiz

· Lab Reports

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· Acid/Base Compare/Contrast Internet Assignment

	Content Vocabulary
	· Acid, base, hydronium ion, hydroxide ion, pH, pOH, neutralization, titration, indicator, equivalence point, end point

	Lifelong Learning/21st Century Skills
	· 1,2,3,4,5,7


Chemistry
Heat
	Essential Understandings: 

1. Heat is the energy transferred between samples of matter due to their differences in mass, temperature and specific heat. 

	Content Standards:

1. Understands the structure and properties of matter.

2. Understands the sources and properties of energy.
3. Understands the nature of scientific inquiry.


	Essential Questions: 

What is the difference between heat and temperature?

How can mass, temperature and specific heat be used to determine the amount of energy transferred?

	

	Learning Goals: Students will:

	Differentiate between heat and temperature.

	Describe the direction of heat flow.

	Define, observe and provide examples of endothermic and exothermic processes.

	Identify common units of heat and convert between them.

	Describe factors affecting the heat capacity of a substance. 

	Differentiate between heat capacity and specific heat. 

	Use the heat equation to calculate the mass, temperature change or specific heat of a sample of matter.

	Use calorimetry to observe and experimentally determine the specific heat of a substance.


	Suggested Strategies
	· Endothermic/Exothermic demonstrations

· Ice block demonstration

· Heat vs. Temperature Lab

· Calorimetry Lab

· Heat of Fusion Lab

	Suggested Assessments
	· Heat Intro Quiz

· Specific Heat Quiz

· Lab Reports

· Unit Test

	Suggested Resources
	· Holt Modern Chemistry 2006 edition

· Chemistry Teacher Resource Binder

	Suggested Tech Integration
	· 

	Content Vocabulary
	· Thermochemistry, heat, temperature, endothermic, exothermic, heat capacity, specific heat 

	Lifelong Learning/21st Century Skills
	· 1,2,3,4,5,7


1

