Chemistry Curriculum Map 

by Units

Reading Standards

Reading Standards for Literacy in Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text, including determining where the text leaves matters uncertain.

2. Determine two or more central ideas of a text and analyze their development over the course of the text, including how they interact and build on one another to provide a complex analysis; provide an objective summary of the text.

3. Analyze a complex set of ideas or sequence of events and explain how specific individuals, ideas, or events interact and develop over the course of the text.

Craft and Structure

4. Determine the meaning of words and phrases as they are used in a text, including figurative, connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or terms over the course of a text (e.g., how Madison defines faction in Federalist No. 10).

5. Analyze and evaluate the effectiveness of the structure an author uses in his or her exposition or argument, including whether the structure makes points clear, convincing, and engaging.

6. Determine an author’s point of view or purpose in a text in which the rhetoric is particularly effective, analyzing how style and content contribute to the power, persuasiveness, or beauty of the text.

Integration of Knowledge and Ideas

7. Integrate and evaluate multiple sources of information presented in different media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem.

8. Delineate and evaluate the reasoning in seminal U.S. texts, including the application of constitutional principles and use of legal reasoning (e.g., in U.S. Supreme Court majority opinions and dissents) and the premises, purposes, and arguments in works of public advocacy (e.g., The Federalist, presidential addresses).

9. Analyze seventeenth-, eighteenth-, and nineteenth-century foundational U.S. documents of historical and literary significance (including The Declaration of Independence, the Preamble to the Constitution, the Bill of Rights, and Lincoln’s Second Inaugural Address) for their themes, purposes, and rhetorical features.

Range of Reading and Level of Text Complexity

10. By the end of grade 11, read and comprehend literary nonfiction in the grades 11–CCR text complexity band proficiently, with scaffolding as needed at the high end of the range. By the end of grade 12, read and comprehend literary nonfiction at the high end of the grades 11–CCR text complexity band independently and proficiently.

Writing Standards

Writing Standards for Literacy in History/Social Studies, Science and Technical Subjects 6-12

Standards 1 -10 are used throughout the year and are embedded within the curriculum as formative assessments for content.

1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and sufficient evidence.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that logically sequences claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant evidence for each while pointing out the strengths and limitations of both in a manner that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from and supports the argument presented.

2. Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and accurately through the effective selection, organization, and analysis of content.

a. Introduce a topic; organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whole; include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.

b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examples appropriate to the audience’s knowledge of the topic.

c. Use appropriate and varied transitions and syntax to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.

d. Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and analogy to manage the complexity of the topic.

e. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

f. Provide a concluding statement or section that follows from and supports the information or explanation presented (e.g., articulating implications or the significance of the topic).

3. Write narratives to develop real or imagined experiences or events using effective technique, well-chosen details, and well-structured event sequences.

a. Engage and orient the reader by setting out a problem, situation, or observation and its significance, establishing one or multiple point(s) of view, and introducing a narrator and/or characters; create a smooth progression of experiences or events.

b. Use narrative techniques, such as dialogue, pacing, description, reflection, and multiple plot lines, to develop experiences, events, and/or characters.

c. Use a variety of techniques to sequence events so that they build on one another to create a coherent whole and build toward a particular tone and outcome (e.g., a sense of mystery, suspense, growth, or resolution).

d. Use precise words and phrases, telling details, and sensory language to convey a vivid picture of the experiences, events, setting, and/or characters.

e. Provide a conclusion that follows from and reflects on what is experienced, observed, or resolved over the course of the narrative.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. (Grade-specific expectations for writing types are defined in standards 1–3 above.)

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience. (Editing for conventions should demonstrate command of Language standards 1–3 up to and including grades 11–12 on page 54.)

6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.

8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

a. Apply grades 11–12 Reading standards to literature (e.g., “Demonstrate knowledge of eighteenth-, nineteenth- and early-twentieth-century foundational works of American literature, including how two or more texts from the same period treat similar themes or topics”).

b. Apply grades 11–12 Reading standards to literary nonfiction (e.g., “Delineate and evaluate the reasoning in seminal U.S. texts, including the application of constitutional principles and use of legal reasoning [e.g., in U.S. Supreme Court Case majority opinions and dissents] and the premises, purposes, and arguments in works of public advocacy [e.g., The Federalist, presidential addresses]”).

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

Chemistry and Pre-AP Chemistry

Unit 1: Science Skills

20 Periods/10 Blocks

Academic Expectations

2.1
Students understand scientific ways of thinking and working and use those methods to solve real-life problems.

2.4
Students use the concept of scale and scientific models to explain the organization and functioning of living and nonliving things and predict other characteristics that might be observed.

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-9 

Students will understand that accurate record-keeping, openness and replication are essential for maintaining credibility with other scientists and society.
	SC-H-STM-S-15 

Students will generate investigable questions and conduct experiments or non-experimental research to address them, using evidence to defend conclusions

SC-H-STM-S-13

Students will create and/or interpret graphs and equations to depict and analyze patterns of change
	NA


Learning Targets:

Standard font indicates objectives for all students.  Italic font indicates objectives for students in Pre-AP Chemistry only.

· I can demonstrate understanding of the lab safety symbols.

· I can identify all pieces of lab equipment.

· I can demonstrate safe, correct use of all pieces of lab equipment.

· I can use the Scientific Method to design experiments and evaluate hypotheses.

· I can analyze the design of an experiment to determine its validity.

· I can analyze and interpret data presented in tables and charts.

· I can determine the most appropriate type of graph to represent a data set.

· I can construct graphs to represent data.

· I can use the information presented in a graph to answer questions.

· I can make measurements using scientific units.

· I can convert among measurements.

· I can perform calculations using dimensional analysis.

· I can convert between standard and scientific notation.

· I can perform calculations using measurements in scientific notation.

· I can determine the correct number of significant figures for a measurement.

· I can perform calculations maintaining correct significant figures.

Required Lab Activities:

· Demonstration of correct use of lab equipment.

· Determination of the density of water.
· Determination of the density of irregularly shaped objects.
Chemistry and Pre-AP Chemistry

Unit 2: Periodic Table, Atomic Structure, and Nuclear Chemistry

25 Periods/13 Blocks

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-3

Students will understand that when elements are listed in order by their number of protons, the same sequence of properties appears over and over again in the list.  The structure of the periodic table reflects this sequence of properties, which is caused by the repeating pattern of outermost electrons.

SC-H-STM-U-4

Students will understand that not all atoms of an element are truly identical.  Some may vary in their number of neutrons (isotopes) or electrons (ions).  These variations result in properties, which are different than the more common forms of those elements.
	SC-H-STM-S-8 

Students will explain the organizational structure (design) and communicate the usefulness of the Periodic Table to determine potential combinations of elements.

SC-H-STM-S-10

Students will relate the chemical behavior of an element, including bonding, to its location on the periodic table.
	SC-HS-1.1.1

Students will classify or make generalizations about elements from data of observed patterns in atomic structure and/or position on the periodic table.  The periodic table is a consequence of the repeating pattern of outermost electrons.

SC-HS-1.1.2

Students will understand that the atom’s nucleus is composed of protons and neutrons that are much more massive than electrons.  When an element has atoms that differ in the number of neutrons, these atoms are called different isotopes of the elements.




Objectives: Standard font indicates objectives for all Chemistry students.  Italic font indicates objectives for Pre-AP Chemistry only.

· I can explain the organization of the periodic table.
· I can describe the types of information found on the periodic table.
· I can describe the experimental evidence that lead to the modern model of atomic structure.
· I know that an atom is composed of protons, neutrons, and electrons, which differ in their masses and charges.
· I can describe the location of each of the subatomic particles of an atom.
· I can use the periodic table to determine the number of protons, approximate number of neutrons, and number of electrons in a neutral atom of an element.
· I can describe the general trends of the periodic table.
· I can predict the properties of an element based on its location on the periodic table.
· I can explain the nature of and properties of isotopes.
· I can use the mass number and relative abundance of an isotope to determine the atomic mass of the element.
· I can illustrate the arrangement of electrons in an atom.
· I can write orbital diagrams for atoms based on information found on the periodic table.
· I can write electron configurations for atoms based on information found on the periodic table.
· I can describe the formation of ions.
· I can predict the type of ion that atoms of an element are most likely to form. 
· I can describe the types of changes that can take place in the nucleus of an atom.
· I can write equations for alpha and beta decay of a radioactive element.
· I can describe fission and fusion reactions.
Required Labs:

· Periodic Trends

· Modeling Isotopes and Atomic Mass

· Energy Emission from Electrons
Chemistry and Pre-AP Chemistry

Unit 3: Bonding, Nomenclature, and Intermolecular Forces

15 Periods/7 Blocks

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-1

Students will understand that the configuration of atoms in a molecule determines the molecule’s properties.  Shapes are particularly important in how molecules interact with others.

SC-H-STM-U-6

Students will understand that elements are able to form an almost limitless variety of chemical compounds by the sharing or exchange of their electrons. The rate at which these combinations occur is influenced by a number of variables.  The compounds produced may vary tremendously in their physical and chemical properties.


	SC-H-STM-S-9 

Students will investigate the role of intermolecular or intramolecular interactions on the physical properties (solubility, density, polarity, boiling/melting points) of compounds.

SC-H-STM-S-10

Students will construct and/or interpret diagrams that illustrate ionic and covalent bonding.

SC-H-STM-S-4 

Students will predict compound formation and bond type as either ionic or covalent.

SC-H-STM-S-11

Students will relate the structure of water to its function as the universal solvent.
	SC-HS-1.1.5

Students will explain the role of intermolecular or intramolecular interactions on the physical properties (solubility, density, polarity, conductivity, boiling/melting points) of compounds.  The physical properties of compounds reflect the nature of the interactions among molecules.  These interactions are determined by the structure of the molecule including the constituent atoms.

SC-HS-1.1.7

Students will construct diagrams to illustrate ionic or covalent bonding; predict compound formation and bond type as either ionic or covalent (polar, nonpolar) and represent the products formed with simple chemical formulas.  Bonds between atoms are created when outer electrons are paired by being transferred (ionic) or shared (covalent).  




Objectives: Standard font indicates objectives for all Chemistry students.  Italic font indicates objectives for Pre-AP only.

· I can describe ionic bonding.

· I can illustrate ionic bonding.

· I can describe the properties of ionic compounds.

· I can describe covalent bonding.

· I can illustrate covalent bonding.

· I can describe the properties of covalent compounds.

· I can predict the type of bond that will form between atoms.

· I can write the names and formulas for compounds.

· I know the formulas and names of polyatomic ions.

· I can determine the shape of small molecules.

· I can determine the shape of larger molecules.
· I can determine the bond angles within a molecule.
· I can describe the 3 types of intermolecular forces.

· I can predict the type(s) of intermolecular forces a molecular will have.

· I can explain the role intermolecular forces play in the properties of a compound.

Required Labs:

· Modeling molecular geometry.

· Physical Properties and Bonding

Chemistry and Pre-AP Chemistry

Unit 4: The Mole and Gas Laws

20 Periods/10 Blocks

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-5

Students will understand that changes of state occur when enough energy is added to or removed from the atoms/molecules of a substance to change their average energy of vibration. Most solids expand as they are heated, and if sufficient energy is added the atoms/molecules lose their rigid structure and become free to move past each other as a liquid. In gases the energy of vibration is enough that individual atoms/molecules are free to move independently.
	SC-H-STM-S-2

Students will investigate the kinetic molecular theory of matter

SC-H-STM-S-7

Students will explore the relationships among temperature, particle number, pressure and volume in the Universal Gas Law


	SC-HS-1.1.3

Students will understand that solids, liquids and gases differ in the distances between molecules or atoms and therefore the energy that binds them together. In solids, the structure is nearly rigid; in liquids, molecules or atoms move around each other but do not move apart; and in gases, molecules or atoms move almost independently of each other and are relatively far apart. The behavior of gases and the relationship of the variables influencing them can be described and predicted.


Objectives:Standard font indicates objectives for all Chemistry Students.  Italic font indicates objectives for students in Pre-AP Chemistry only.  

· I can identify Avagadro’s number.

· I can use Avagadro’s number to convert between moles and representative particles of a substance.
· I can use the periodic table to determine the molar mass of a substance.

· I can use the molar mass of a substance to convert between moles and mass.

· I can identify the molar volume of a substance at standard temperature and pressure.

· I can use the molar volume to convert between moles and volume of a gas at STP.

· I can determine the percent composition by mass of a substance.

· I can determine the empirical formula of a substance.
· I can determine the molecular formula of a substance.
· I can describe the properties of gases.
· I can explain the behavior of gases using the kinetic molecular theory.
· I can describe the components of the Universal Gas Law (Ideal Gas Law).
· I can predict the impact of changes in one variable of the Universal Gas Law on other variables.
· I can describe the relationship between the pressure and volume of a gas (Boyle’s Law).
· I can predict the effects that a change in the pressure or volume of a gas would have.
· I can describe the relationship between the temperature and volume of a gas (Charles’ Law).
· I can predict the effects that a change in the temperature or volume of a gas would have.
· I can describe the relationship between the pressure and temperature of a gas (Gay-Lussac’s Law).
· I can predict the effects that a change in the pressure or temperature of a gas would have.
· I can explain the effect that extreme conditions have on the behavior of gases.
· I can perform calculations using the Universal Gas Law, Boyle’s Law, Charles’ Law, and Gay-Lussac’s Law.
Required Labs:

· Mole Conversions

· Pressure, Volume, Temperature Relationships in Gases

· Molecular Weight of a Volatile Liquid

Chemistry and Pre-AP Chemistry

Unit 5: Reactions and Stoichiometry

25 Periods/13 Blocks

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-2

Students will understand that an enormous variety of biological, chemical and physical phenomena can be explained by changes in the arrangement and motion of atoms and molecules.

SC-H-STM-U-7

Students will understand that chemical reactions have a variety of essential real-world applications, such as oxidation and various metabolic processes. 


	SC-H-STM-S-5

Students will identify and test variables that affect reaction rates.

SC-H-STM-S-6

Students will use evidence/data from chemical reactions to predict the effects of changes in variables (concentration, temperature, properties of reactants, surface area and catalysts)

SC-H-STM-S-14

Students will explore real-life applications of a variety of chemical reactions (e.g., acids and base, oxidation, rusting, tarnishing) And communicate findings/present evidence in an authentic form (transactive writing, public speaking, multimedia presentations)
	SC-HS-1.1.8

Students will explain the importance of chemical reactions in a real-world context.

Students will justify conclusions using evidence/data from chemical reactions.

SC-HS-1.1.6

Students will identify variables that affect reaction rates.

Students will predict effects of changes in variables (concentration, temperature, properties of reactants, surface area and catalysts) based on evidence/data from chemical reactions.




Objectives:

· I can describe real-world examples of chemical reactions.

· I can write word equations for chemical reactions.
· I can write formula equations for chemical reactions.
· I can use the Law of Conservation of Matter to justify the process of balancing chemical equations.
· I can balance chemical equations.
· I can identify the different types of chemical reactions.
· I know the activity series of metals.
· I can use the activity series of metals to predict if a single replacement reaction will occur.
· I can predict the products of chemical reactions.
· I can use evidence from a chemical reaction to justify my predictions.
· I know the solubility rules for precipitate formation.
· I can use the solubility rules to predict the formation of precipitates in a reaction.
· I can write net ionic equations.
· I can identify the variables that affect reaction rate.
· I can demonstrate the affect of variables on reaction rate.
· I can predict the changes to reaction rate that will occur as a result to changes in the reaction variables.
· I can use a balanced equation to make predictions about the quantities of substances in the reaction.
· I can determine the limiting reactant/reagent in a chemical reaction.
· I can determine the percent yield of a chemical reaction.
Required Labs:

· Factors that determine reaction rate.

· Percent Yield

Precipitate formation and solubility rules.
Chemistry and Pre-AP Chemistry

Unit 6: Solutions, Energy and Equilibrium
25 Periods/12 Blocks

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	NA 
	SC-H-STM-S-11 Students will relate the structure of water to its function as the universal solvent.
	SC-HS-1.1.5 Students will explain the role of intermolecular or intramolecular interactions on the physical properties of compounds.


Objectives:

· I can explain the role of polarity in the unique properties of water.
· I can identify the solute and solvent of a solution.
· I can describe the solution process.
· I can identify suspensions and colloids.
· I can describe the factors that determine the rate of solvation.
· I can describe the factors that determine solubility.
· I can calculate the concentration of a solution in moles per liter.
· I can perform a molarity by dilution.
· I can calculate concentration of a solution using molality, mole fraction, and percent by mass.
· I can describe colligative properties.
· I can predict the changes to the properties of a solution from a change in its concentration.
· I can calculate the boiling point elevation and freezing point depression of a solution.
Required Labs:

· Solubility and concentration

· Molarity by dilution

· Colligative properties
	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-5 Students will understand that changes of state occur when enough energy is added to or removed from a substance to change the average energy of vibration.

SC-H-ET-U-8 Students will understand that heat is a manifestation of the random motion and vibrations of atoms or molecules within a substance.  Interactions between or among atoms or molecules naturally move toward states of higher disorder.
	SC-H-ET-S-9 Students will apply the concept of entropy to molecular interactions and to interactions within the universe.
	NA (Above CCA)


Objectives:

· I can classify processes as exothermic or endothermic.
· I can measure the flow of heat.
· I can perform calculations using heat capacity.
· I can perform calculations using specific heat.
· I can calculate the enthalpy changes for a phase change.
· I can calculate the enthalpy changes for a chemical reaction.
· I can describe the uses of Hess’s Law.

· I can calculate enthalpy changes using Hess’s Law and/or standard heats of formation.

· I can write the expression for the rate of a reaction.
· I can describe equilibrium.
· I can describe the factors that cause a reaction at equilibrium to shift.
· I can predict the direction of shift for a reversible reaction.
· I can write solubility product expressions.

· I can perform calculations using Ksp expressions.

· I can identify the factors that determine the spontaneity of a reaction.
· I can predict the spontaneity of a reaction.


Required Labs:

· Phase change lab

· Heat of combustion

· Heat of reaction
· Le Chatelier’s Principle

Vocabulary:

Heat







Hess’s Law
System







Entropy

Surroundings






Spontaneous

Endothermic






Gibb’s Free Energy

Exothermic








Heat Capacity

Specific Heat

Calorimetry

Enthalpy

Heat of reaction

Heat of combustion

Heat of fusion/solidification/vaporization/condensation/solution

Heat of formation
Chemistry and Pre-AP Chemistry

Unit 7: Acids and Bases, Oxidation Reduction, and Electrochemistry
25 Periods/12 Blocks

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-2

Students will understand that an enormous variety of biological, chemical and physical phenomena can be explained by changes in the arrangement and motion of atoms and molecules.

SC-H-STM-U-7

Students will understand that chemical reactions have a variety of essential real-world applications, such as oxidation and various metabolic processes. 


	SC-H-STM-S-14

Students will explore real-life applications of a variety of chemical reactions (e.g., acids and base, oxidation, rusting, tarnishing) And communicate findings/present evidence in an authentic form (transactive writing, public speaking, multimedia presentations)
	SC-HS-1.1.8 Students will explain the importance of chemical reactions in a real-world context.


Objectives:

· I can describe the various acid/base definitions.
· I can determine the pH of a solution both experimentally and mathematically.
· I can identify strong and weak acids and bases.
· I can calculate the acid dissociation constant using concentration and pOH values.
· I can use the acid dissociation constant to make predictions about the strength of an acid.
· I can predict the products of a neutralization reaction.
· I can use acid-base titration to determine the concentration of an unknown acid or base.
· I can describe the role of buffers in pH changes.
· I can describe the role of acid-base reactions in real-world contexts.

Required Labs:

· Use of Indicators

· pH determination

· Titration of an unknown acid or base

Role of Buffers in pH change

Chemistry and Pre-AP Chemistry

Unit 8: Organic Chemistry 
10 Periods/5 Blocks

	Understandings (POS)
	Skills and Concepts (POS)
	Core Content for Assessment

	SC-H-STM-U-2 Students will understand that an enormous variety of biological, chemical, and physical phenomena can be explained by changes in the arrangement and motion of atoms and molecules.

SC-H-ET-U-7 Students will understand that a variety of carbon compounds are essential to the processes that occur in all organisms.
	SC-H-ET-S-8 Students will explore the composition and function of the carbon compounds involved in metabolism


	SC-HS-1.1.8 Students will explain the importance of chemical reactions in a real-world context.

SC-HS-4.6.5 Students will describe and explain the role of carbon-containing molecules and chemical reactions in energy transfer in living systems.


Objectives:

· I can identify the different types of hydrocarbons.
· I can name the different types of hydrocarbons.
· I can explain the significance of hydrocarbons in life processes.
· I can explain the significance of hydrocarbons in real-world processes.
· I can identify the different types of functional groups.
· I can name organic compounds containing functional groups.
· I can explain the significance of organic compounds.
Required Labs:

