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Unit 0: Course Introduction

6 calendar days

Prentice Hall Chapter 1, p. 6-37
High Marks Chapter
Understanding goals:

1.  What will we learn in Chemistry this year?  

2.  How will we behave to promote effective learning?
3.  How will we function in our groups, and what will our roles be for that learning?
4.  How do I use a SENTEO clicker to participate in Smartboard assessments?

5.  What IS the science of Chemistry?

6.  How does Chemistry relate to me in my daily life and to the other sciences?

7.  What are the pieces of lab equipment that we will use this year in our practical investigations?

8.  What are the basic lab skills needed to learn practical chemistry?
9.  What is the proper way to be safe in the laboratory?

10.  What is the safety equipment, and how and when do I use any of it?

11.  What laboratory equipment will I be using and how does it work?

Skills:

1. Team building, group collaboration and communication skills

2. Clear expectations outlined for student behavior and success



Topic 0.1: Welcome to Chemistry 
Objective: To familiarize students with the course content in brief, course and classroom expectations and “how the world turns in A410/A411”.  Students will get a copy of the course expectations, and learn what is expected of them in order to be a fully functioning, contributing member of the classroom.

A. “First Day of School” Activities:

Student Registration Form 
Schedule: Extended Study changes and expectations 
Lab Folders & Table of Contents Sheet, Reference Tables
B. PPT “Welcome to Chemistry” (overview of course expectations) 

C. Model binder and use of it


D. Text and Lab Manual distribution

E. Fire drill directions

Topic 0.2: What is Chemistry, Why study Chemistry & How do I study Chemistry?

Objective: Students will learn what the science of Chemistry is concerned with, how it is everywhere in the world around us, and how we can use that information in real world applications that enhance and improve our lives.  What are the 5 different branches of study of Chemistry, and how does Chemistry fits into the scheme of the natural sciences?  This study PPT will help students understand what active listening is, and how they can be successful in Chemistry and earn the grade they want.
A. Definition of Chemistry

B. Hierarchy of science and where Chemistry fits

C. Branches of study in Chemistry

D. 48 Elements to memorize

E. PPT “How to study Chemistry”
Topic 0.3: Introduction to the Chemistry Lab: Performing Basic Laboratory Techniques
Objective:  To gain familiarity with the equipment common to the chemistry lab, and understand and obey the basic safety rules in performing laboratory techniques.
A.  Use a metric electronic balance

B.  Use a graduated cylinder

C.  Transfer liquids & solids; filter & decant

D.  Operate a Bunsen burner

E.  Read a thermometer

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS

1. Read Ch 1 in text to generate discussion of “5 instances of chemistry in your life”.
2. Math formative test (video (MR) and handout “How to do Algebra”).
3. POGIL: CHECKS activity to introduce group work.

4. 48 Elements/PPT flashcards on 48 elements.

5. SENTEO: 2 quizzes on 48 elements, both as practice and to learn the basics of using the clickers.
6. Quiz (2) on 48 elements.
7. World of Chemistry video

Smart Notebook file: Common Lab Equipment: Structure & Function

	LABORATORY

1. Lab #1: Laboratory Match Game
2. Lab #2: The “Checks” Lab: A Collaborative Exercise
3. Lab #3: Basic Laboratory Techniques 


	
	LECTURE

1. PPT: Welcome to Chemistry

2. PPT: How to study Chemistry
3. PPT: Introduction to Chemistry




Unit 1: Science is a Verb…

12 calendar days
Prentice Hall Chapter 2, Chapter 3, p.62-99
High Marks Chapter
Understanding goals:
1.  What is the Scientific Method, and how do we use it to solve problems in Chemistry?
2.   What is the difference between a Theory and a Natural Law?
3.  Why do we need a universal system of measuring in science?
4.  How do we convert within the metric system?

5.  How can we make accurate measurements in the laboratory?

6.  How do the tools we use to measure affect the measurement?
7.  What is the difference between accuracy & precision?

8.  Why do we need to use “significant figures”? Why do we need to use scientific notation?

9.  How does the calculation of percent error help us understand the accuracy of our labwork?

10. What is the difference between independent and dependent variables?

11. How is graphing in science different than graphing in math class?
Skills:

none



OPTIONAL:

Topic 1.1: A Review of the Scientific Method
Objective: Students will learn about the “process of science”, understand the difference between inductive and deductive reasoning, identify useful steps of the scientific method and use them to solve problems.

A. The Process of Science: “The Checks Lab” (1st collaborative activity “POGIL”)

Topic 1.2: Metric Measurement 

Objective: Students will understand the SI system of measurement, determine which metric unit is appropriate for what measurement, use the Reference Tables to determine the magnitude of metric prefixes and learn how to convert from one magnitude of expression to another.   Students will create multiple conversion factors for metric relationships and use them to solve simple and complex word problems.

A. Metric system and metric units

B. Math rules for Chemistry

C. Conversion within the metric system 

D. The need for Dimensional Analysis

Topic 1.3: Accuracy, Precision and Uncertainty & Reporting Scientific Numbers

Objective: Students will understand the difference between accuracy and precision, learn the rules of “significance” to determine how many sig fig’s a value has, round off answers to chemistry math problems involving measurements using the “sig fig rules for rounding” to report precise measurements.  Students will convert decimal numbers into scientific notation, convert numbers in scientific notation back to decimal notation, compare the relative sizes of numbers in scientific notation and learn the rules for performing math operations in scientific notation.  Students will understand the need for calculating percent error of their practical work to determine experimental accuracy.
A. Accuracy & precision

B. Uncertainty in measurement 

C. Significant Figures rules: addition and subtraction, multiplication and division
D. Using rules for sig figs during math operations 
E. Magnitudes of numbers in scientific notation
F. Operations using scientific notation
G. Percent error to determine experimental accuracy 
Topic 1.4: Graph Drawing & Interpretation
Objective: Students will design, create and label graphs, and use these graphs to interpolate, extrapolate and generalize relationships between independent and dependent variables.

A. Dependent and independent variables

B. Interpolation and extrapolation

C. Line graphs show relationships

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #4: Scientific Measurement



Lab #5: Accuracy & Precision



Lab #6: Density of Pennies



Lab #7: Graphical Determination of Density


	
	LECTURE




Unit 2: Matter & Energy

10 calendar days
Prentice Hall Chapter 2, p. 38-61, Chapter 13, p. 384-410
High Marks Chapter
Understanding goals:

1.  How do you explain the physical world around you?

2.  What is the difference between Matter and Energy?
3.  How can we classify Matter, and how are the different types of matter related to each other? 
4.  What are some physical and chemical properties of matter?
5.  What is a particle diagram and what kind of information does it give us?

6.  How can matter and mixtures be separated?

7.  What are the 5 types of energy and how do they relate to each other?

8.  How do we measure energy?

9. What is the difference between kinetic and potential energy?

10. What is the difference between endothermic and exothermic conditions?

11. What direction does heat flow?

12. What are the Laws of Thermodynamics, and what are the three Conservation Laws?
Skills:

(3.1xxxvi) Use particle models/diagrams to differentiate elements, compounds & mixtures

 
(3.1xxiv) Describe the processes/uses of filtration, distillation and chromatography in the separation of a mixture.

(3.2i) Distinguish between chemical & physical changes



Topic 2.1: Matter
Objective: Students will differentiate between matter and energy, differentiate the 5 types of energy, understand about energy transformations, identify the different types of matter by their properties, be able to predict what classification category any sample might fit into, and learn to draw and interpret particle diagrams. Students will identify properties of substances as being physical or chemical. 
A. Universe is composed of Matter & Energy 

1. Basic definitions

2. Types of energy and their transformations

B. Classification schema of matter

1. Substances (elements & compounds: homo and heterogeneous mixtures)


2. Particle diagrams of matter (elements, compounds and mixtures)

3. Brief overview of solids liquids and gases, and their particle diagrams


C.  Physical vs. Chemical properties and changes


1. Physically intensive vs physically extensive properties

D.  Methods of Physical Separation

Topic 2.2: Energy

Objective: Students will understand the difference between heat and temperature, kinetic and potential energy, identify the direction of heat flow, and state the Laws of Thermodynamics (Conservation of Energy).  PPT
A. Heat vs. temperature
B. Conversion of K to °C and °C to K
C. Kinetic energy (temperature) and potential energy

D. Direction of heat flow, exothermic and endothermic changes 

E. Laws of Thermodynamics (Law of Conservation of Energy)
	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS

POGIL: Classification of Matter
CardSort: Solid/Liquid/Gas

	LABORATORY

Lab #8:  A Review of Basic Lab Techniques
Lab #9:  Physical vs. Chemical Changes: Part I
Lab #10:  Physical vs. Chemical Changes: Part II


	
	LECTURE

4. PPT: Matter & Energy
5. PPT: Temperature & Heat




Unit 3: Atomic Theory & Structure

10 calendar days
Prentice Hall Chapter 4, p. 100-125, Chapter 5, p. 126-153
High Marks Chapter
Understanding goals:

1.  How has our understanding of the atom evolved?  How do scientists formulate hypotheses and experiments that build of the work of others?

2.  What is an atom?  
3.  What are the 3 subatomic particles?
4.  What notation can we use to identify atoms and provide important information about them?

5.  What is an ion, how do atoms become ions, and for what reason?

6.  What is the difference between cations and anions?

7.  What is an isotope?

8.  How do we calculate the average atomic mass of an atom if there are different isotopic forms of that atom with different masses?

9.  What are valence electrons, and why are they so important in predicting an atom’s chemical and physical behavior?

10. How do valence electrons make a unique bright-line spectra?

11. What is the difference between ground state and excited state electrons?

Skills:

(3.1i)
Use models to describe the structure of an atom

(3.1ii)
Relate experimental evidence (intro to Key Idea 3) to models of the atom

(3.1iii)
Determine the # of protons/electrons in an atom/ion when given one of these values

(3.1iv) Calculate the mass of an atom, the # of neutrons or the # of protons, given the other 2 values

(3.1x)
Interpret and write isotopic notation

(3.1xi)
 Given an atomic mass, determine the most abundant isotope

(3.1xii) Calculate the atomic mass of an element, given the masses and ratios of naturally occurring isotopes
(3.1v)
Distinguish between ground state and excited state configurations

(3.1vi)
Identify an element by comparing its bright line spectrum to given spectra

(3.1vii) Distinguish valence/nonvalence electrons, given electron configuration (2-8-2)

(3.1viii) Draw a Lewis dot structure of an atom



Topic 3.1: A History of Atomic Structure

Objective: Students will understand how technology drove the evolution of the atomic model and describe the contributions and models of Democritus, John Dalton, J.J. Thompson, Ernest Rutherford, Neils Bohr and the Quantum-Mechanical Model.

Topic 3.2: Subatomic Structure: Atoms, Ions & Ion Formation, Isotopes & Average Atomic Mass
Objective: Students will identify protons, neutrons and electrons in the atom with regard to location, charge and mass, and determine how many protons, neutrons and electrons any neutral atom has.  Students will define and apply the terms anion and cation as they apply to ion formation, and determine the number of subatomic particles in any ion as well as the ion charge.  Students will understand what isotopes are, write nuclide notations, determine the mass number of an isotope by calculation, the nuclear charge and calculate the average atomic mass of an element based on the mass and abundance of its isotopes.
A. Atomic Structure 

1. Nucleons or particles inside the nucleus: Protons & Neutrons

2. Particles outside the nucleus: Electrons
3. Calculating #’s of subatomic particles in atoms with values on the PT
B. Ion formation: Cations & Anions 

1.  Calculating numbers of subatomic particles in ions
2.  Writing nuclide notation for ions

C. Isotopes

1.  Calculating the weighted averages (average atomic mass) of isotopes
2.  Writing nuclide notation for isotopes
Topic 3.3: QM: Valence Electrons, Electron Configuration & Bright Line Spectra Interpretation

Objective: Students will identify valence electrons of any atom, understand their importance and function, draw Lewis Dot Structures to represent them (as well as LDS of ions), and recognize that the properties of elements in any group is determined by their valence shell electrons. Students will determine the location of an atom’s electrons using basic configuration as well as “spdf” notation. Students will describe how light can be used to identify a sample of pure element or a mixture of elements. Students will identify atoms as being in the ground or excited state, based on basic and expanded configuration. Students will determine how many shells, sublevels and orbitals are occupied or filled.

A. The significance of Valence Electrons in the design of the PT
B. Lewis Dot Structures of atoms and ions
C. Properties of elements in each group as a function of valence electrons

D. Electromagnetic Spectrum

E. Define ground state and excited state relative to energy absorbed or lost

F. How to determine ground state or excited state given electron configuration

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS

Atom Loop Game
POGIL: Periodicity of Elements (LDS and table group location)

	LABORATORY

Lab #11:  The Obscertainer
Lab #12:  Flame Tests and Bright-line Spectra

Lab #13:  Isotopes of Cubium
Lab #14:  Average Atomic Mass of Beanium


	
	LECTURE




Unit 4: Nuclear Chemistry

8 calendar days
Prentice Hall Chapter 25, p. 798-825
High Marks Chapter
Understanding goals:

1.  What is the Band of Stability?

2.  What is radioactivity, and what makes something radioactive? How do radioactive emissions occur?
3.  What is Natural Transmutation?  What are the common ways that unstable atoms decay?

4.  What is Artificial Transmutation?  What is the difference between fission and fusion?
4.  What is half-life and how is it determined?

5.  What are the ways we use Nuclear Chemistry in our world?  Is nuclear chemistry harmful or beneficial to our lives?

Skills:

(3.1ix)
Determine decay mode and write nuclear equations showing alpha and beta decay

(4.4i)
Calculate the initial amount, the fraction remaining, or the half-life of a radioactive isotope, given 2 of the 3 variables

(4.4ii)
Compare fission and fusion reactions

(4.4iii)
Complete nuclear equations; predict missing particles from nuclear reactions

(4.4iv)
Identify specific uses of some common radioisotopes, such as I-131 in diagnosing and treating thyroid disorders, C-14 to C-12 ratio in dating once living organisms, U-238 to Pb-206 ratio in dating geological formations, and Co-60 in treating cancer



Topic 4.1: Natural Radioactive Decay

Objective: Students will differentiate between natural decay (spontaneous transmutation) and artificial transmutation, identify the properties of alpha, beta, positron and gamma radiation, determine which kind of decay a nuclide can undergo based on Reference Table N, and write the balanced decay reaction for alpha, beta and positron decay. 

A. Nuclear stability and the Band of Stability
B. Types of Natural Decay
C.  Types of Artificial Transmutation
D. Writing nuclear equations of Natural Transmutations
Topic 4.2: Half-Life

Objective: Students will define half-life, determine the half-life of a substance and solve half-life problems. 

A. Definition of Half-life

B. Working Half-life problems

1. Solving for half-life


2. Solving for fraction remaining


3. Solving for original amount

Topic 4.3: Nuclear Chemistry & its Applications

Objective:  Students will explain where the energy given off during nuclear change comes from, differentiate between nuclear fission and nuclear fusion and explain properties of both.

A. Artificial Transmutation:  Nuclear Fission and Fusion Reactions
B Radioactive dating

C. Uses of radioactive isotopes 

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS

CardSort:  Decay series of 238U

	LABORATORY

Lab #15:  Half-life of Radioactive Isotopes 

Lab #16: Radioactive Decay Series of Uranium 

Lab #17:  Online Nuclear Chemistry


Lab #18:  Radioactive Simulations 

(Not in Lab Manual):  Decay Simulation of C-14


	
	LECTURE

PPT: Nuclear Chemistry



Unit 5: Periodicity: Linking Atoms & Compounds

10 calendar days
Prentice Hall Chapter 6, p. 154-185, Appendix A, p. R2
High Marks Chapter
Understanding goals:


1.  How did the modern PT come to be?  

2.  What are the main sections of the PT? What is the basic geography of the PT? Be able to 
locate the alkali metals, the alkaline earth metals, the halogens, the noble gases, the transition 
metals and the rare earth elements.

3.  What is Periodicity, or Periodic Law?  
4.  What distinguishes metals from nonmetals from metalloids? How are elements related 
according to their physical properties?

5.  Is there a visibly repeating pattern that is revealed by the Periodic Table?  Why are the elements arranged in the Periodic Table the way they are, and how does position provide information about behavior and properties?

6.  What are the Periodic Trends (both down the groups and across the periods) for a) atomic radius, b) electronegativity and c) ionization energy?
Skills:

(3.1xiii) Classify elements as metals, nonmetals, metalloids or noble gases by their properties

(3.1xiv) Compare and contrast properties of elements within a group or a period for groups 1, 2,

13-18 on the Periodic Table

(3.1xvi) Explain the placement of an unknown element on the Periodic Table based on its

properties

(3.1xviii) Describe the states of the elements at STP



Topic 5:1:  Chemist’s Manual of Matter: the Periodic Table 

Objective: Students will learn how the relatedness of atoms and their properties led to the current table chemist’s use now.  Students will understand the basic layout or “geography” of the periodic table, identify the different types of elements that are found on the Periodic Table by their position and properties, name common elements (with the ultimate goal of memorizing their names and symbols) 


A. Brief History of the Development of the PT

B. Geography (landscape) of the PT

C. Element groups: metals nonmetals metalloids and noble gases

D. Properties of the element types (metal, nonmetal, metalloid)

Topic 5.2: Electronegativity, Ionization Energy and Atomic Radius

Objective: Students will define and apply the terms electronegativity, ionization energy, and atomic and ionic radius and discover the periodic trends for these properties.

A. Definitions of EN, IE and AR.

B. Trends of EN, IE and AR on the PT

C. Prediction of properties based on Periodic Trends
	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #19:  Create Your Own Periodic Table 
Lab #20:  Graphing Periodic Trends
Lab #21:  Periodic Law


	
	LECTURE

PPT:  Periodicity & Periodic Trends



Unit 6: Chemical Bonding & Intermolecular Forces of Attraction
15 calendar days
Prentice Hall Chapter 7, p. 186-211, Chapter 8, p. 212-251
High Marks Chapter
Understanding goals:

1.  Why do atoms bond?  How do atoms bond?  Predict how any atom on the table will bond in order to become stable.
2.  What are the 3 major types of bond formation?

3.  What holds bonds together, and what makes bonds break?

4.  What makes a bond strong or weak?
5.  Explain how nonpolar covalent bonds form by drawing Lewis Dot Structures, structural formulas and chemical formulas for each of the 7 diatomic elements.

6.  Determine bond type using the differences in electronegativity, but be able to draw the geometry of the molecule to determine the polar nature.
7.  What is an intermolecular force, and how does it influence the behavior of the compound?
8.  How do intermolecular forces predict the state of a substance?

Skills:

(3.1xv) Determine the group of an element, given the chemical formula of a compound (XCl or XCl2)

(3.1xix) Distinguish among ionic, molecular, and metallic substances, given their properties

(5.2i) Demonstrate bonding concepts, using Lewis dot structures to represent valence electrons


(shared = covalent, transferred = ionic, stable octet)  write LDS of covalent and ionic cmpds

(5.2ii)
Compare the physical properties if substances based on chemical bonds and IMF’s, such as conductivity, malleability, solubility, hardness, MP and BP

(5.2iv)
Determine the noble gas configuration an atom will achieve by bonding

(5.2v)
Distinguish between nonpolar covalent bonds (2 of the same nonmetals) and polar covalent bonds



Topic 6.1: Ionic, Covalent & Metallic Bonding 
Objective: Students will describe how and why atoms want to form bonds, describe the general three types of bonding, and identify bonds as being either ionic, polar covalent or nonpolar covalent as determined from the difference in electronegativity of the bond atoms.  Students will learn to draw and interpret Lewis Dot Structures of ionic and covalent compounds.
A. Ionic, Covalent and Metallic Bond Types

B. Percent Ionic Character (Delta EN) calculations 

C. Lewis Dot Structures of Bonded compound


1. Covalent molecules


2. Ionic salts
Topic 6.2: Intermolecular Forces of Attraction & Ionic Crystals, Molecular & Network Solids

Objective:  Students will differentiate between the intermolecular forces of attraction of hydrogen bond, dipole-dipole and London dispersion forces and explain how the properties of melting point, boiling point and vapor pressure relate to attractive force strength.  Students will understand how hydrogen bonding is related to boiling and melting temperatures, and relate the properties and behavior of the various classes of solids (ionic crystals, covalent molecules, molecular solids, network solids and metallic) to the structure of these solids.
	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #22:  Ionic/Covalent: To Share or Not to Share
Lab #23:  Intermolecular Forces
Lab #24:  Polarity & Shapes of Molecules


	
	LECTURE




Unit 7: Chemical Formula & Formula Stoichiometry

10 calendar days
Prentice Hall Chapter 9, p. 252-285, Chapter 10, p. 286-319
High Marks Chapter
Understanding goals:

1. What are monatomic and polyatomic ions?
2. How do ionic compounds form?

3. How do molecular compounds form?

4. How do we write and name both ionic and molecular compounds?

5. What is the “IUPAC”?

6.   What is the mole concept, and why do we need to use it?

7.   What is formula mass?
8.  How do we convert from moles to mass and from mass to moles?  And why?

9.  How do we calculate percent composition?

10. Can we find out the molecular formula of a substance given the molar mass and the 
empirical formula?
Skills:

(3.3v)
Determine the empirical formula from a molecular formula

(3.3vi)
Determine the mass of a given number of moles of a substance

(3.3vii) Determine the molecular formula, given the empirical formula and the molecular mass

(3.3viii) Calculate the formula mass and gram formula mass

(3.3ix)
Determine the number of moles of a substance, given its mass



Topic 7.1: Naming and Writing Ionic and Covalent Formulas
Objective: Students will memorize the names and charges of monoatomic ions as well as the common polyatomic ions in order to name and write the formulas for ionic compounds built of monatomic and polyatomic ions.  Students will learn the method of naming and writing from names common covalent compounds.

Topic 7.2: The Mole & Formula Mass
Objective: Students will understand how the concept of mole is used to bridge between mass and numbers of atoms or ions. Students will determine the number of moles of each element or ion in a formula and determine the formula mass of any ionic or covalent compound.
Topic 7.3: Stoichiometry: the Mathematics of Formula
Objective: Students will calculate and use gram formula mass to convert between moles and grams of ionic substance, determine the percent by mass of the elements or ions in a compound, and determine the percent of water, by mass, present in a hydrate.  Students will calculate molecular formula given a molecular mass and an empirical formula.
	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #25:  Chemical Names & Formula Part I
Lab #26:  Chemical Names & Formula Part II
Lab #27:  The Mole
Lab #28:  Determining Percent Composition
Lab #29:  Percent Composition of Bubblegum

Lab #30:  Formula of a Hydrate


	
	LECTURE




Unit 8: Chemical Reactions & Reaction Stoichiometry

10 calendar days
Prentice Hall Chapter 11, p. 320-351, Chapter 12, p. 352-383
High Marks Chapter
Understanding goals:

1.  What are the 5 major types of chemical reactions?  How do we identify them given only reactants or only products?

2.  Why must a reaction be balanced?  How does the Law of Conservation of Mass apply to balancing chemical equations?

3.  How are reactions balanced?  

4.  How do we predict the quantity of a product in a reaction?

Skills:

(3.2ii)
Identify types of chemical reactions

(3.2iii)
Determine a missing reactant or product in a balanced reaction

(3.2v)
Balance equations, given the formulas of reactants and products

(3.3i)
Balance equations, given the formulas for reactants and products

(3.3ii)
Interpret balanced chemical equations in terms of conservation of matter and energy

(3.3iii)
Create and use models of particles to demonstrate balanced equations

(3.3iv)
Calculate simple mole-mole stoichiometry problems, given a balanced equation



Topic 8.1: What is a Chemical Equation?

Objective: Students will learn the language of reaction writing, determine the reactant and product species in a reaction, balance chemical reactions, write and balance reactions from formula names, predict products of reactions and find the missing mass in reactions (employing the Law of Conservation of Mass).  Students will understand the difference between transferring ions (double replacement rxns) in a chemical reaction and transferring electrons (single replacement rxns).

Topic 8.2: Types of Chemical Reactions:  Single Replacement Reactions (Oxidation & Reduction Reactions) & Synthesis, Decomposition, Double Replacement & Combustion Reactions
Objective: Students will identify and differentiate between all of the basic reaction types.  Students will identify oxidation and reduction reactions as a movement of electrons.  Students will predict products based on the types of reactants in a chemical equation.  Students will learn to balance chemical equations and apply the Law of Conservation of Matter to all equations.  Students will determine the relative solubility of ionic compounds in water, define and identify precipitates in double replacement reactions, complete reactions and identify the spectator ions.
Topic 8.3: Stoichiometry of Equations

Objective: Students will calculate moles of a product or reactant, given moles of any substance in a reaction, using stoichiometric ratios from the balanced equation.
	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #31:  Types of Chemical Reactions 

Lab #32:  The Law of Conservation of Matter
Lab #33:  Molar Relationships in a Chemical Reaction
Lab #34: Relating Moles to Coefficients in Equations
 

Lab #35:  The Magic Golden Penny


	
	LECTURE




Unit 9: Physical Behavior of Solids, Liquids & Gases

21 calendar days
Prentice Hall Chapter 17, p. 504-538, Chapter 14, p. 412-442, Chapter 13, p. 384-410
High Marks Chapter
Understanding goals:

1.  What are the 3 phases, and how do we differentiate between them?

2.  What are some physical properties of the 3 phases?
3.  What is a phase change diagram, and how do we interpret it relative to kinetic and potential 
energy?

4.  How do we calculate the amount of heat gained or lost during a transition on the phase 
change diagram?

5.  What is “heat of fusion” and “heat of vaporization”?

6.  What is “Kinetic Molecular Theory”, and how does it apply to all gases?

7.  What is an “ideal gas” and under which conditions does it exist?

8.  How can we calculate the changes a sample of gas will under go relative to pressure, 
temperature and volume, from initial to final conditions?

9.  How do Intermolecular Forces of Attraction affect the phase of a substance?

10.  What is vapor pressure, and how do we use Graph H on the Reference Table to determine 
vapor pressure?

Skills:

             (3.1xxii) Use a simple particle model to differentiate among properties of solids, liquids & gases

             (3.1xxiii) Compare the entropy of phases of matter

             (4.2i) Distinguish between heat energy and temperature in terms of molecular motion & amount of matter

             (4.2ii) 
Explain phase change in terms of the changes in energy and intermolecular distances

             (4.2iii)
Qualitatively interpret heating and cooling curves in terms of changes in kinetics and potential energy, heat of vaporization, heat of fusion and phase changes

             (4.2iv)
Calculate the heat involved in a phase or temperature change for a given sample of matter

(3.4i)
Explain the gas laws in terms of KMT

(3.4ii)
Solve problems, using the combined gas laws

(3.4iii)
Convert temperatures in Celsius degrees ((C) to kelvins (K), and kelvins to Cesius

(5.2iii)
Explain vapor pressure, evaporation rate and phase changes in terms of IMF’s



Topic 9.1: Phases, Phase Change & Calorimetry

Objective: Students will identify the three phases of matter and the phase changes between them, determine if a phase change is exothermic or endothermic, properly label a heating or cooling curve and use a phase change curve to determine the melting and boiling point of a substance. Students will describe phase changes in terms of potential and kinetic energy and perform calorimetric calculations. 

A. Properties and particle diagrams of solids, liquids and gases as a result of IMF’s.

B. Phase change diagrams: Heating curve for water, cooling curve for water

C. Q= mC(T (Calculate for each variable: Q, mass, C and (T)

D. Q=mass x Hfusion and Q=mass x Hvaporization
Topic 9.2: Gases, Ideal Gases and Vapor Pressure

Objective: Students will state the behavior of an ideal gas, explain the conditions under which a gas most exhibits ideal behavior, list the two molecules that behave most like ideal gases, apply Avogadro’s Hypothesis, convert between the different units of pressure, define vapor pressure and determine a liquid’s vapor pressure given Ref. Table H, describe the effect of changing pressure on the boiling point of a liquid and determine the boiling point of a Ref. Table H liquid under different pressures.
A. Kinetic Molecular Theory (Ideal Gas Law)

B. Avogadro’s hypothesis

C. Vapor pressure, Boiling point and Table H

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #36: A Walk up the Phase Change Graph
Lab #37:  Phase Changes: Melting Point & Boiling Point
Lab #38:  Determining the Heat of Fusion of Ice
Lab #39:  Heating & Cooling Curves
Lab #40:  Endothermic & Exothermic Energy Changes
Lab #41:  The Preparation & Properties of 3 Common Gases



	
	LECTURE




Unit 10: Solutions & Solubility

8 calendar days
Prentice Hall Chapter 16, p. 470-503, Chapter 15, p. 444-468, Chapter 13, p. 384-410
High Marks Chapter
Understanding goals:

1.  What is a solution?

2.  What are the parts of a solution?

3.  What does “like dissolves like” mean?
4.  How can we use Table F to determine which substance remains insoluble?

5.  What is solubility, and why is it affected by temperature?

6.  How can we use Table G to determine whether a solution is unsaturated, saturated or super saturated?  

7.  How do we calculate the concentration of a solution?
Skills:

(3.1xxv) Interpret and construct solubility curves

(3.1xxvi) Adapt the adage “like dissolves like” to real world situations

(3.1xxvii) Interpret solution concentration data

(3.1xxviii) Use solubility curves to distinguish among saturated, supersaturated and

unsaturated solutions

(3.1xxix) Calculate solution concentration in molarity (M), percent mass, and parts per million

(ppm)

(3.1xxx) Describe the preparation of a solution, given the molarity



Topic 10.1: Solutions and Solubility

Objective: Students will explain how ionic solutes dissolve into water, predict general solubility based on the polarity of the solute and solvent, describe the properties of solutions that are saturated, unsaturated and supersaturated and use Reference Table G to determine quantitative and qualitative data about solutions.
A. Reference Table F to determine solubility

B. Reference Table G to determine grams of solute vs. temperature for saturated solutions
Topic 10.2: Concentration

Objective: Students will calculate the molarity of a solution, determine the grams of solute needed to make a solution of a particular concentration, and determine concentration in parts per million and percent by mass or volume.
C. Percent mass

D. Percent volume

E. PPM

F. Molarity
Topic 10.3: Colligative Properties of Solutions
Objective: Students will write dissociation reactions for electrolytes, determine if a solute is an electrolyte or nonelectrolyte, and determine the effect of dissolving a solute on the freezing and boiling points of the solvent.

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #42:  Solubility Curve of KNO3
Lab #43:  Factors Affecting Solution Formation
Lab #44:  Name the Precipitate
Lab #45:  Ice Cream Lab: Freezing Point Depression

Lab #46:  Supersaturation of Sodium Acetate                                                                                             


	
	LECTURE




Unit 11: Kinetics & Equilibrium

10 calendar days
Prentice Hall Chapter 17, p. 504-539, Chapter 18, p. 540-585
High Marks Chapter
Understanding goals:


1.  What are the factors of chemical kinetics?  

2.  What does a potential energy diagram look like, and how do you interpret it?


3.  When does chemical equilibrium occur?

4.  What is a catalyst, and how does it affect a reaction that IS IN EQUILIBRIUM?


5.  What is LeChatelier’s principle, and how does it affect a chemical reaction?

Skills:

(3.4v)
Qualitatively observe the effect of stress on equilibrium, using LeChatelier’s principle

(3.4vi)
Use collision theory to explain how various factors, such as temperature, surface area and concentration influence the rate of reaction

(3.4vii) Identify examples of physical equilibrium as solution equilibrium and phase equilibrium, including the concept that a saturated solution is at equilibrium

(4.1i) Distinguish between endothermic and exothermic reactions, using energy terms in a reaction equation, heat of formation (H), potential energy diagrams or experimental data

(4.1ii)
Read and interpret potential energy diagrams, PE reactants, PE products, activation energy (with or without a catalyst), and heat of reaction



Topic 11.1: Kinetics

Objective: Students will describe a reaction in terms of mechanism and predict the effect of changing the mechanism or the number of effective collisions on the rate of a chemical reaction.

Topic 11.2: Potential Energy Diagrams

Objective: Students will describe reactions in terms of energy change as being exothermic or endothermic, Students will rewrite reactions to put heat absorbed or lost on the correct side, predict the relative stability of reactants and products, draw and evaluate potential energy diagrams for exothermic and endothermic reactions.  Students will describe changes in enthalpy and entropy as being favored or unfavored, and use that information to determine whether a reaction will be spontaneous always, never, at high temperature or low temperature.

Topic 11.3: Equilibrium Systems & Le Chatelier’s Principle

Objective: Students will describe the properties of a system at equilibrium, including reaction, solution and phase equilibria.  Students will use Le Chatelier’s Principle to predict the direction an equilibrium will shift when a stress is applied to it, and predict the resulting change in concentration of reactants and products.

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #47: Equilibrium & LeChatelier’s Principle

Lab #48:  The Rate of a Reaction
Lab #49 :  Heat of Reaction


	
	LECTURE




Unit 12: Acids & Bases

10 calendar days
Prentice Hall Chapter 19, p. 586-629
High Marks Chapter
Understanding goals:

1.  What are the definitions and characteristics of Arrhenius acids and bases?
2.  What is the alternate theory of acid-base chemistry and the definitions of each?

3.  What is an electrolyte?
4.  How do you neutralize and acid or a base?  How can we predict the products of an acid base neutralization?
5.  What is the pH scale?  What is the difference between a strong or weak acid or base with relation to percent dissociation?  How do we calculate pH?
6.  How does a titration work?

Skills:

(3.1xxxi) Given properties, identify substances as Arrhenius acids or bases

(3.1xxxii) Identify solutions as acid, base or neutral based on pH

(3.1xxxiii) Interpret changes in acid-base indicator color

(3.1xxxiv) Write simple neutralization reactions when given the reactants

(3.1xxxv) Calculate the concentration or volume of a solution, using titration data



Topic 12.1: Properties of Arrhenius (& “other”) Acids and Bases

Objective: Students will describe and identify Arrhenius acid and bases in terms of their properties, name acids and bases, and determine pH based on indicator colors.  Students will describe and identify Bronsted Lowrey acids and bases based on the Alternate Theory.

Topic 12.2: The power of Hydronium (pH)

Objective: Students will explain what pH is, what it used for, the relative strengths of acids and bases of known pH, calculate simple pH problems and identify solutions as being acidic or basic given pH value.

Topic 12.3: Acid/Base Neutralization & Titration

Objective: Students will identify acid/base neutralization reactions, identify the acid, base and salt, complete neutralization reactions and perform titrations and titration calculations.
	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #50: Titration of an Acid with a Base
Lab #51: Properties of Acids and Bases


	
	LECTURE



Unit 13: Electrochemistry

10 calendar days
Prentice Hall Chapter 20, p. 630-661, Chapter 21, p. 662-691
High Marks Chapter
Understanding goals:

1.  What is oxidation, and what is reduction and when does it occur?  Why do oxidation and reduction have to occur simultaneously in a single reaction?
2.  How do we assign oxidation numbers to atoms in a compound?

3.  How do we use Table J to determine which reactions are spontaneous?

4.  How do we write redox half-reactions?
5.  What is an electrochemical cell?  What are the two types of common electrochemical cells?

6.  How does a battery make use of a redox reaction to create energy, as in a battery?

7.  How does electroplating work??

Skills:

(3.2vi)
 Write and balance half reactions for redox of free elements and their monatomic ions

(3.2vii) Identify and label the parts of a voltaic cell (cathode, anode, salt bridge) and direction of

electron flow, given the reaction equation

(3.2viii) Identify and label the parts of an electrolytic (cathode, anode) and direction of electron

flow, given the reaction equation

(3.2ix)
Compare and contrast voltaic and electrolytic cells

(3.2x)
Use an activity series to determine whether a redox reaction is spontaneous



Topic 13.1: Oxidation/Reduction & Half-Reactions

Objective: Students will determine and assign correct oxidation numbers for all elements in a compound, and all compounds in a reaction, to be able to identify the oxidized and reduced species in a reaction.  Students will half reactions for oxidation and reduction and balance them according to the Laws of Conservation of Charge and Mass.   Students will predict which redox reactions will be spontaneous based on their position on the activity series table.

Topic 13.2: Electrochemical Cells
Objective:  Students will label & identify the parts of a voltaic cell and describe their purpose in the functioning of the cell. Students will label & identify each part of an electrolytic cell.  Students will differentiate between voltaic and electrolytic cells, and understand the uses of each type. 
A. Electrochemical Cells:

1. Voltaic Cells

2. Electroplating Cells

3. Common batteries
	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #52: Activity Series of Metals
Lab #53: Redox Reactions


	
	LECTURE




Unit 14: Organic Chemistry

10 calendar days
Prentice Hall Chapter 22, p. 692-723, Chapter 23, p. 724-761, Chapter 24 biochemistry
High Marks Chapter
Understanding goals:

1. What does “organic” mean?  Why is understanding organic chemistry important to our lives?  What is it about the carbon atom that makes it extremely versatile in its bonding properties?
2. How do we draw and name the hydrocarbons?  Why is a system of prefixes and suffixes essential to naming hydrocarbons?

3. What does it mean to call a carbon compound saturated or unsaturated? 

4.  What is a functional group?  What purpose does it serve in a large bulky molecule?

5.  How do organic compounds react?  What are the 8 essential reactions to know for organic compounds?

6.  What are polymers?  How do we make use of polymerization reactions to produce useful products for consumers?
Skills:

(3.1xvii) Classify an organic compound based on its structural or condensed structural formula

(3.1xx) Draw a structural formula with the functional groups on a straight chain hydrocarbon backbone, when given the IUPAC name for the compound

(3.1xxi) Draw the structural formulas for alkanes, alkenes and alkynes containing a maximum of ten carbon atoms



Topic 14.1: Introduction to Organic Chemistry

Objective: Students will identify the properties of organic compounds and explain how they relate to the covalent bonding and polarity of molecules of which they are made.

A. Chains, rings, networks, and multiple bonds

B. Allotropic forms: diamond, graphite, and buckminsterfullerene

Topic 14.2: Naming and Writing Formulas for the Homologous Series of Hydrocarbons
Objective: Students will identify the properties of hydrocarbons, and write the molecular formulas and structural formulas for the homologous series of carbon.

A. Alkanes, alkenes and alkynes

B. Saturated vs. unsaturated hydrocarbons

C. Structural isomers

Topic 14.3: Substituted Hydrocarbons & Functional Groups and Families

Objective: Students will write structural formulas for substituted alkyl groups and halogen-substituted hydrocarbons from their names, write the names of substituted hydrocarbons from their structural formulas, and complete addition and substitution reactions.  Students will identify organic compounds as belonging to one of several families with specific functional groups.  Students will draw and name simple structures.

A. IUPAC system of naming organic compounds

B. Functional isomers

Topic 14.4: Organic Reactions

Objective: Students will recognize the following organic reactions:  addition, substitution, esterification, fermentation, saponification, combustion, addition polymerization and substitution polymerization.  Students will determine what kind of reaction is required to make the desired organic product, complete simple organic reactions, and identify the reaction that is proceeding based on structural formulas or molecular formulas.

	HOMEWORK/GROUPWORK/ACTIVITIES/DEMOS


	LABORATORY

Lab #54: Organic Reactions
Lab #55: Preparing Esters


	
	LECTURE




