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ABSTRACT

AP Chemistry is an introductory college-level chemistry course. Students cultivate their understanding of chemistry through inquiry-based investigations
as they explore the following Big Ideas: structure of matter, bonding and intermolecular forces, chemical reactions, kinetics, thermodynamics, and
equilibrium.
The Big Ideas and Science Practices in AP Chemistry encompass core scientific principles, theories, and processes that cut across traditional boundaries
and provide a broad way of thinking about the particulate nature of matter underlying the observations students make about the physical world. The
following are some of the key learning outcomes from the Big Ideas in AP Chemistry:
• The chemical elements are the building blocks of matter, which can be understood in terms of the arrangements of atoms.
• Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions, or molecules and the forces
between them.
• Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons.
• Rates of chemical reactions are determined by details of the molecular collisions.
• The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter.
• Bonds or attractions that can be formed can be broken. These two processes are in constant competition, sensitive to initial conditions and external
forces or changes.
Students establish lines of evidence and use them to develop and refine testable explanations and predictions of natural phenomena. Focusing on these
disciplinary practices enables teachers to use the principles of scientific inquiry to promote a more engaging and rigorous experience for AP Chemistry
students. Such Science Practices require that students:
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• Use representations and models to communicate scientific phenomena and solve scientific problems;
• Use mathematics and logic appropriately;
• Engage in scientific questioning to extend thinking or to guide investigations within the context of the AP course;
• Plan and implement data collection strategies in relation to a particular scientific question;
• Perform data analysis and evaluation of evidence;
• Work with scientific explanations and theories; and
• Connect and relate knowledge across various scales, concepts, and representations in and across domains.
Twenty-five percent of instructional time is devoted to hands-on laboratory work with an emphasis on inquiry-based investigations. Investigations
require students to ask questions, make observations and predictions, design experiments, analyze data, and construct arguments in a collaborative
setting, where they direct and monitor their progress.
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Mission Statement
The Kingsway Regional School District believes that this school district is responsible for developing and maintaining a comprehensive educational program that
will foster the academic, social, and personal growth of all students. The Kingsway Regional School District provides a secure, supportive environment. It also
provides high quality resources to challenge and empower each individual to pursue his/her potential, to develop a passion for learning in a diverse and challenging
world, to encourage active citizenship, and to reach a high standard of achievement at all grade levels as defined by the New Jersey Student Learning Standards
(NJSLS).
Curriculum & Instruction Goals
To ensure the District continues to work toward its mission of excellence in G.R.E.A.T. Instruction, the following curriculum and instruction goals direct the
conversation:
Goal(s):
1. To ensure students are college and career ready upon graduation
2. To vertically and horizontally align curriculum K-12 to ensure successful transition of students at each grade level
3. To identify individual student strengths and weaknesses utilizing various assessment measures (formative, summative, alternative, etc.) so as to
differentiate instruction while meeting the rigor of the applicable content standards
4. To improve student achievement as assessed through multiple measures including, but not limited to, state testing, local assessments, and ongoing
progress monitoring
How to Read this Document
This curricular document contains both pacing guides and curriculum units. The pacing guides serve to communicate an estimated timeframe as to when skills
and topics will be taught throughout the year. The pacing, however, may differ slightly depending upon the unique needs of each learner. The curriculum units
contain more detailed information as to the content, goals, and objectives of the course well as how students will be assessed. The terms and definitions below
will assist the reader to better understand the sections and components of this curriculum document.
Terms to Know
1.

Accommodation(s): Accommodations are adaptations that do not alter the learning goal or standards being measured; accommodations can be for all
students.

2.

Differentiated Instruction (DI): The idea of differentiating instruction to accommodate the different ways that students learn involves a hefty dose of
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common sense, as well as sturdy support in the theory and research of education (Tomlinson & Allan, 2000). It is an approach to teaching that advocates
active planning for student differences in classrooms. Teachers can differentiate content, process, product, or environment. DI can be done according to
students’ readiness, interest, or learning profile.
3.

Enduring Understanding: Enduring understandings (aka big ideas) are statements of understanding that articulate deep conceptual understandings at the
heart of each content area. Enduring understandings are noted in the alongside essential questions within each unit in this document.

4.

Essential Question: These are questions whose purpose is to stimulate thought, to provoke inquiry, and to spark more questions. They extend beyond a
single lesson or unit. Essential questions are noted in the beginning of each unit in this document.

5.

Formative Assessments: Formative assessments monitor student learning to provide ongoing feedback that can be used by (1) instructors to improve
teaching and (2) by students to improve their learning. Formative assessments help identify students’ strengths and weaknesses and address problems
immediately.

6.

Learning Activity(s): Learning activities are those activities that take place in the classroom for which the teacher facilitates and the students participate
in to ensure active engagement in the learning process. (Robert J. Marzano, The Art and Science of Teaching)

7.

Learning Assignment(s): Learning assignments are those activities that take place independently by the student inside the classroom or outside the
classroom (i.e. homework) to extend concepts and skills within a lesson.

8.

Learning Goal(s): Learning goals are broad statements that note what students “should know” and/or “be able to do” as they progress through a unit.
Learning goals correlate specifically to the NJSLS noted within each unit.

9.

Learning Objective(s): Learning objectives are more specific skills and concepts that students must achieve as they progress towards the broader learning
goal. These are included within each unit and are assessed frequently by the teacher to ensure students are progressing appropriately.

10. Modification(s): Modifications are adaptations that alter the learning goals and grade-level standards. Modifications are warranted when the learner has

significant needs that impede his or her ability to access grade-level concepts. They are most appropriate for appropriate some students with IEPs and
some English Language Learners.

11. Performance Assessments: (aka alternative or authentic assessments) Performance assessments are a form of assessment that requires students to

perform tasks that generate a more authentic evaluation of a student’s knowledge, skills, and abilities. Performance assessments stress the application
of knowledge and extend beyond traditional assessments (i.e. multiple-choice question, matching, true & false, etc.).

12. Standards: Academic standards, from which the curriculum is built, are statements that of what students “should know” or “be able to do” upon

completion of a grade-level or course of study. Educational standards help teachers ensure their students have the skills and knowledge they need to be
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successful by providing clear goals for student learning.
State: The New Jersey Student Learning Standards (NJSLSs) include Preschool Teaching and Learning Standards as well as K-12 standards for: Visual
and Performing Arts; Comprehensive Health and Physical Education; Science; Social Studies; World Languages; Technology; 21st-Century Life and
Careers; Language Arts Literacy; and, Mathematics

o

13. Summative Assessments: Summative assessments evaluate student learning at the end of an instructional time period by comparing it against some

standard or benchmark. Information from summative assessments can be used formatively when students or faculty use it to guide their efforts and
activities in subsequent courses.

14. 21st Century Skills & Themes: These elements emphasize the growing need to focus on skills that prepare students to successfully compete in a global

environment by focusing on the following: learning and innovation skills; information, media and technology skills; and life and career skills. These concepts
are embedded in each unit of the curriculum.
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Proficiencies and Pacing
Course Title: Advanced Placement Chemistry (Chemistry: The Central Science by Brown, LeMay, & Bursten, 12 ed.)
Prerequisite(s): Chemistry (Honors Chemistry and Honors Trig/Pre-Calc are recommended)
Unit Title:
Unit 1: Foundations
(matter,
measurement,
stoichiometry)

Duration/
Month(s)
1 week
September
(Most of the
work is
completed as
part of the
summer
assignment.)

Related Standards:

Learning Goals:

Topics and Skills:

Subject Area:
Essential Knowledge:
1.A.1, 1.A.2, 1.A.3,
1.C.1, 1.D.1, 1.D.2,
1.E.1, 1.E.2, 3.A.1,
3.A.2, 3.B.1, 3.C.1
Science Practices:
2.1, 2.2, 2.3 4.3

Students will be able to:
accurately measurements and
calculations are integral parts
of chemistry, and I will be able
to correctly read and report
measurements from a variety
of tools.

Chapter 1
Classification of Matter: states, pure substances,
elements, compounds, mixtures
Properties of Matter: physical & chemical changes,
separation of mixtures
Units of Measurement: SI units, length & mass,
temperature, volume, density
Uncertainty in Measurement: precision & accuracy,
significant figures
Dimensional Analysis

Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP2, CRP4, CRP8
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Students will be able to that
atoms, molecules, and ions are
the basic pieces of matter
which combine to form all
types of matter; and I will be
able to explain the progression
of the atomic theory and the
development of the Periodic
Table.
Students will be able to that
chemical reactions involve the
rearrangement of atoms in
compounds to form new
compounds according to mole
ratios; and I will be able to
write balanced chemical
equations, predict products,
and identify limiting reactants.

Lab: Precision Fine Tuning (SP 4.3)– students practice
taking measurements from a variety of laboratory
equipment using correct significant figures and are
asked to calculate different quantities, such as
density. [CR 5b & 6]
Chapter 2
Atomic Theory of Matter
Discovery of Atomic Structure: cathode rays & electrons,
radioactivity, nuclear model of the atom
Modern View of Atomic Structure: atomic numbers, mass
numbers & isotopes
Atomic Weights: atomic mass scale, atomic weight
The Periodic Table

Unit Title:

Duration/
Month(s)

Related Standards:
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6

Learning Goals:

Topics and Skills:
Molecules and Molecular Compounds: molecules and
chemical formulas, molecular and empirical formulas,
picturing molecules
Ions and Ionic Compounds: predicting ionic charges, ionic
compounds
Naming Inorganic Compounds: names and formulas of
ionic compounds, names and formulas of acids,
names and formulas of binary molecular compounds
Some Simple Organic Compounds: alkanes, some
derivates of alkanes
Chapter 3
Chemical Equations: balancing equations, states of
products and reactants
Some Simple Patterns of Chemical Reactivity:
combination and decomposition reactions,
combustion reactions
Formula Weights: formula and molecular weights,
percentage composition from chemical formulas
Avogadro’s Number and the Mole: molar mass,
interconverting mass and moles and number of
particles
Empirical Formulas from Analyses: molecular formulas
from empirical formulas, combustion analysis
Quantitative Information from Balanced Equations
Limiting Reactants: theoretical yields
Guided Inquiry Lab: Determining the Empirical Formula of
Magnesium Chloride (SP 2.1, 2.2, 4.2, 4.3, 6.1; LO 3.5,
3.6) [CR 5b & 6]
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Unit Title:

Unit 2: Reactions in
Aqueous Solutions

Duration/
Month(s)

Related Standards:

3 weeks
SeptemberOctober

Subject Area:
Essential Knowledge:
2.A.3, 3.A.1, 3.A.2,
3.B.2, 6.C.3
Science Practices:
2.2, 3.1, 4.1, 4.2,
4.3, 4.4, 5.3, 7.1

Topics and Skills:
Activity: “Whodunnit?” Students are presented with
information about suspects in a murder, including
chemical composition of substances that they may
have contacted. Students are presented with
chemical analysis of materials collected at the crime
scene (% composition of compounds), and they need
to determine the chemical formula and identify the
culprit. [CR 3c]
Guided Inquiry Lab: Determining the Number of Waters of
Hydration in Copper (II) Sulfate

Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2
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Students will be able to how
reactions proceed in aqueous
solutions, and I will be able to
design an experiment and
perform the calculations
necessary to determine the
unknown concentration of a
solution.

General Properties of Aqueous Solutions: electrolytic
properties, ionic compounds in water, molecular
compounds in water, strong and weak electrolytes
Precipitation Reactions: solubility guidelines for ionic
compounds, exchange (metathesis) reactions, ionic
equations
Acids, Bases, and Neutralization Reactions: acids, bases,
strong and weak acids and bases, identifying strong
and weak electrolytes, neutralization reactions and
salts, neutralization reactions with gas formation
Oxidation-Reduction Reactions: oxidation and reduction,
oxidation numbers, oxidation of metals by acids and
salts, the activity series
Concentrations of Solutions: molarity, concentration of an
electrolyte, interconverting molarity and moles and
volume, dilution
Solution Stoichiometry and Chemical Analysis: titrations
Guided Inquiry Lab: Titration (2 options)
1. How Do We Determine the Actual Percentage of
H2O2 in a Drugstore Bottle of Hydrogen

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

NJSLS.8.12.A.3,
NJSLS.8.12.C.1

Peroxide? (SP 2.1, 2.2, 4.2, 6.1, 6.4; LO 1.20, 3.3,
3.9) [CR 5b & 6]
2. Neutralization of a monoprotic acid and sodium
hydroxide
Activity: Net Ionic Equations Pair Up. Given a set of cards
with the names of various aqueous solutions,
students randomly pair up & write the net ionic
equation for the reaction that occurs (if any). [CR 3c]

CRP1, CRP2, CRP4,
CRP8
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
Unit 3:
Thermochemistry

2 weeks
October

Subject Area:
Essential Knowledge:
3.B.1, 3.C.1, 3.C.2,
5.A.1, 5.A.2, 5.B.1,
5.B.2, 5.B.3, 5.B.4
Science Practices:
1.1, 1.4, 4.1, 4.2,
4.3, 4.4, 5.1, 6.1,
6.2, 7.1, 7.2
Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2
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Topics and Skills:

Students will be able to that
energy drives reactions, and I
will be able to perform
calculations to determine the
change of energy in chemical
processes.

The Nature of Energy: kinetic energy and potential
energy, units of energy, system and surroundings,
transferring energy—work and heat
The First Law of Thermodynamics: internal energy,
relating ΔE to heat and work, endothermic and
exothermic processes, state functions
Enthalpy
Enthalpies of Reaction
Calorimetry: heat capacity and specific heat, constantpressure calorimetry
Hess’s Law
Enthalpies of Formation: using enthalpies of formation to
calculate enthalpies of reaction
Foods and Fuels: foods, fuels, other energy sources
Guided Inquiry Lab: Enthalpy of Dissolution of Ionic Solids
(The Hand Warmer Challenge)

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

Topics and Skills:

Students will be able to that
electrons are arranged in
specific energy levels
according to the quantum
mechanical model and be able
to relate spectral data to an
electron’s energy and position.

The Wave Nature of Light
Quantized Energy and Photons: hot objects and the
quantization of energy, the photoelectric effect and
photons
Line Spectra and the Bohr Model: line spectra, Bohr’s
model, the energy states of the hydrogen atom,
limitations of the Bohr model
The Wave Behavior of Matter: the uncertainty principle
Quantum Mechanics and Atomic Orbitals: orbitals and
quantum numbers
Representations of Orbitals: the s orbitals, the p orbitals,
the d and f orbitals, orbitals and their energies,
electron spin and the Pauli exclusion principle
Electron Configurations: Hund’s rule, condensed electron
configurations, transition metals, the lanthanides and
actinides

NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
NJSLS.9.12.F.5
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6

Unit 4: Electronic
Structure of Atoms

2 weeks
October November

Subject Area:
Essential Knowledge:
1.B.1, 1.B.2, 1.C.2,
1.D.1, 1.D.3
Science Practices:
1.1, 1.2, 1.3, 1.4,
1.5, 5.1, 6.1, 6.2,
6.3, 6.4, 6.5, 7.1
Interdisciplinary:
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.6
NJSLS.8.12.A.3,
NJSLS.8.12.C.1

11

KRSD Office of Curriculum and Instruction

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

CRP1, CRP2, CRP4

Electron Configurations and the Periodic Table:
anomalous electron configurations

NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6

Unit 5: Periodic
Properties of the
Elements

1.5 weeks
November

Subject Area:
Essential Knowledge:
1.C.1
Science Practices:
1.1, 1.2, 1.3, 1.4,
1.5, 6.4, 7.1
Interdisciplinary:
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.6
NJSLS.8.12.A.3,
NJSLS.8.12.C.1

Topics and Skills:

Lab: Flame Tests of Metals (SP 1.5, 3.1, 6.4; LO 1.6) [CR
5b & 6]
Lab: Atomic Spectra of Gases in Emission Tubes (SP 4.1;
LO 1.15) [CR 5b & 6]
Students will be able to show
that properties of elements
follow periodic trends, and I
will be able to predict
characteristics of elements
based on their location on the
periodic table.

Development of the Periodic Table
Effective Nuclear Charge
Sizes of Atoms and Ions: periodic trends in atomic radii,
periodic trends in ionic radii
Ionization Energy: variations in successive ionization
energies, periodic trends in first ionization energies,
electron configurations of ions
Electron Affinities
Metals, Nonmetals, and Metalloids: metals, nonmetals,
metalloids
Trends for Group 1A and Group 2A Metals: group 1A,
group 2A
Trends for Selected Nonmetals: hydrogen, group 6a,
group 7a, group 8a

CRP1, CRP2, CRP4
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
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Activity: Acid Rain – Students will read about and discuss
the implications of the release of nonmetals oxides
into the environment. [CR 4]

Unit Title:
Unit 6: Basics of
Chemical Bonding

Duration/
Month(s)
2 weeks
November December

Related Standards:

Learning Goals:

Topics and Skills:

Subject Area:
Essential Knowledge:
2.B.2, 2.C.1, 2.C.2,
2.C.3, 2.C.4
Science Practices:
1.1, 1.2, 1.3, 1.4,
1.5, 6.3, 6.4, 7.1

Students will be able to show
that valence electron
configuration determines the
behavior of elements in
bonding, and I will able to use
the periodic table to predict
element bonding and the
energy of bonding.

Lewis Symbols and the Octet Rule
Ionic Bonding: energetics of ionic bond formation,
electron configurations of ions of the s and p block
elements, transition-metal ions
Covalent Bonding: Lewis structures, multiple bonds
Bond Polarity and Electronegativity: electronegativity,
electronegativity and bond polarity, dipole moments,
differentiating ionic and covalent bonding
Drawing Lewis Structures: formal charge and alternative
Lewis structures
Resonance Structures: resonance in benzene
Exceptions to the Octet Rule: odd number of electrons,
less than an octet of valence electrons, more than an
octet of valence electrons
Strength of Covalent Bonds: bond enthalpies and the
enthalpies of reactions, bond enthalpy and bond
length

Interdisciplinary:
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.6
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6

Unit 7: Molecular
Geometry and
Bonding Theories

13

2 weeks
December January

Subject Area:
Essential Knowledge:
2.B.2, 2.C.4
Science Practices:
1.1, 1.2, 1.3, 1.4,
1.5, 6.2, 6.3, 6.4,
7.1
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Activity: Lewis Structure worksheet (Part 1). Given a list
of 12 molecules & polyatomic ions, students draw the
Lewis Structure for each one. [CR 3b]
Students will be able to
explain that molecule shape is
dependent upon chemical
bonding, and I will be able to
predict molecule shape based
on the VSEPR model.

Molecular Shapes
The VSEPR Model: effect of nonbonding electrons and
multiple bonds on bond angles, molecules with
expanded valence shells, shapes of larger molecules
Molecular Shape and Molecular Polarity
Covalent Bonding and Orbital Overlap
Hybrid Orbitals: sp hybrid orbitals, sp2 and sp3 hybrid
orbitals, hybrid orbital summary

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

Interdisciplinary:
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.6

Multiple Bonds: resonance structures, delocalization, and
pi bonding, general conclusions
Molecular Orbitals: the hydrogen molecule, bond order
Period 2 Diatomic Molecules: molecular orbitals for Li2
and Be2, molecular orbitals from 2p atomic orbitals,
electron configurations for B2 through Ne2, electron
configurations and molecular properties,
heteronuclear diatomic molecules
Activity: Lewis Structure worksheet (Part 2). Given the list
of 12 molecules & ions in Part 1, students use VSEPR
theory to predict the geometry of the molecules,
assemble molecular (ball and stick) models, identify
hybridization, and predict polarity. (SP 1.4; LO 2.21)
[CR 5b & 6]

NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6

Unit 8: Gases

2 weeks
January

Subject Area:
Essential Knowledge:
2.A.2
Science Practices:
1.1, 1.4, 2.1, 2.2,
2.3, 4.1, 4.2, 4.3,
6.4, 7.1
Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
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Topics and Skills:

Students will be able to
determine that gases exhibit
characteristic qualities as
delineated in the KMT, and I
will be able to predict
pressure, volume,
temperature, and number of
particles according to the gas
law relationships.

Characteristics of Gases
Pressure: atmospheric pressure and the barometer
The Gas Laws: PV relationship—Boyle’s Law, TV
relationship—Charles’s Law, nV relationship—
Avogadro’s Law
The Ideal Gas Equation: relating the ideal gas equation
and the gas laws
Further Applications of the Ideal Gas Equation: gas
densities and molar mass, volumes of gases in
chemical reactions
Gas Mixtures and Partial Pressures: partial pressures and
mole fractions, collecting gases over water
The Kinetic-Molecular Theory of Gases: distributions of
molecular speed, application of KMT to the gas laws
Molecular Effusion and Diffusion: Graham’s law of
effusion, diffusion and mean free path

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2

Topics and Skills:
Real Gases: Deviations from Ideal Behavior: the van der
Waals equation
Lab: Determination of the Molar Volume of a Gas and
Ideal Gas Law Constant (SP 2.2, 5.1; LO 2.4) [CR 5b &
6]
OR
Lab: Determination of the Molar Mass of a Gas (SP 2.2,
5.1, 7.1; LO 2.4, 2.5, 5.2) [CR 5b & 6]

NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
Unit 9: Liquids and
Intermolecular
Forces

3 weeks
January February

Subject Area:
Essential Knowledge:
2.A.1, 2.B.1, 2.B.2,
2.B.3, 5.D.1, 5.D.2
Science Practices:
1.2, 1.3, 1.4, 1.5,
4.1, 4.2, 4.3, 4.4,
5.1, 5.2, 5.3, 6.1,
7.1
Interdisciplinary:
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.6
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4
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Students will be able to
determine that liquids possess
characteristics based on their
intermolecular forces and
particle motion, and I will be
able to explain the process of
phase change in terms of
intermolecular forces,
temperature, and pressure.

A Molecular Comparison of Gases, Liquids, and Solids
Intermolecular Forces: dispersion forces, dipole-dipole
forces, hydrogen bonding, ion-dipole forces,
comparing intermolecular forces
Select Properties of Liquids: viscosity, surface tension
Phase Changes: energy changes accompanying phase
changes, heating curves, critical temperature and
pressure
Vapor Pressure: volatility, vapor pressure, and
temperature, vapor pressure and boiling point
Phase Diagrams: the phase diagrams of H2O and CO2
Liquid Crystals: types of liquid crystals
Guided Inquiry Lab: Chromatography of Inks (SP 4.2, 5.1,
6.4, 1.4, 6.4; LO 2.10, 2.13) [CR 5b & 6]

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

Topics and Skills:

Students will be able to
determine that properties of a
solid are derived from their
molecular arrangement, and I
will be able to classify solids
based on macroscopic and
microscopic characteristics.

Classifications of Solids
Structures of Solids: crystalline and amorphous solids,
unit cells and crystal lattices, filling the unit cell
Metallic Solids: the structures of metallic solids, close
packing, alloys
Metallic Bonding: electron-sea model, molecular-orbital
model
Ionic Solids: structures of ionic solids
Molecular Solids
Covalent-Network Solids: semiconductors, semiconductor
doping
Polymeric Solids: making polymers, structure and physical
properties of polymers
Nanomaterials: semiconductors on the nanoscale, metals
on the nanoscale, fullerenes, carbon nanotubes, and
graphene

NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
Unit 10: Solids and
Modern Materials

2 weeks
February March

Subject Area:
Essential Knowledge:
2.A.1, 2.D.1, 2.D.2,
2.D.3, 2.D.4, 5.D.3
Science Practices:
1.1, 1.2, 1.3, 1.4,
1.5, 7.1
Interdisciplinary:
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.6
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
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Unit Title:
Unit 11: Properties
of Solutions

Duration/
Month(s)
3 weeks
March

Related Standards:

Learning Goals:

Topics and Skills:

Subject Area:
Essential Knowledge:
2.A.3, 5.A.1, 6.C.3
Science Practices:
2.1, 2.2, 2.3, 4.1,
6.1, 6.2, 6.3, 6.4,
7.1

Students will be able to
explain that the properties of
a solution are a function of the
constituent components and I
will be able to predict
solubility based on these
characteristics.

The Solution Process: the natural tendency toward
mixing, the effect of intermolecular forces on solution
formation, energetics of solution formation, solution
formation and chemical reactions
Saturated Solutions and Solubility
Factors Affecting Solubility: solute-solvent interactions,
pressure effects, temperature effects
Expressing Solution Concentration: mass percentage,
ppm, and ppb, mole fraction, molarity, and molality,
converting concentration units
Colligative Properties: vapor-pressure lowering, boilingpoint elevation, freezing-point depression, osmosis,
determination of molar mass
Colloids: hydrophilic and hydrophobic colloids, removal of
colloidal particles

Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
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Activity: Students will read about EPA regulations for
industrial or power plants located along waterways.
Students will discuss in groups the effects of the
temperature of the waste water on the organisms in
the aquatic biomes. [CR 4]

Unit Title:
Unit 12: Chemical
Kinetics

Duration/
Month(s)
2 weeks
April

Related Standards:

Learning Goals:

Topics and Skills:

Subject Area:
Essential Knowledge:
4.A.1, 4.A.2, 4.A.3,
4.B.1, 4.B.2, 4.B.3,
4.C.1, 4.C.2, 4.C.3,
4.D.1, 4.D.2, 5.A.1,
5.E.1
Science Practices:
2.1, 2.2, 2.3, 4.1,
4.3, 4.4, 5.1, 5.2,
5.3, 6.1, 6.2, 7.1,
7.2

Students will be able to
understand that reaction rates
are based on concentration,
phase, temperature, and
catalysts; and, I will be able to
write rate laws and determine
reaction order for single and
multi-step reaction
mechanisms.

Factors that Affect Reaction Rates
Reaction Rates: change of rate with time, instantaneous
rate, reaction rates and stoichiometry
Concentration and Rate Laws: reaction orders—the
exponents in the rate law, magnitudes and units of
rate constants, using initial rates to determine rate
laws
The Change of Concentration with Time: first-order
reactions, second-order reactions, zero-order
reactions, half-life
Temperature and Rate: the collision model, the
orientation factor, activation energy, the Arrhenius
equation, determining the activation energy
Reaction Mechanisms: elementary reactions, multistep
mechanisms, rate laws for elementary reactions, the
rate-determining step for a multistep mechanism,
mechanisms with a slow initial step, mechanisms with
a fast initial step
Catalysis: homogeneous catalysis, heterogeneous
catalysis, enzymes

Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.6
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
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Lab: Spectrophotometric Determination of the Rate Law
for Clorox and Bleach (SP 2.1, 2.2, 4.2, 5.1, 6.5, 7.1)
[CR 5b & 6] (or Crystal Violet Lab)
Activity: Rate Law Worksheet – Students work in groups
to determine the orders of reactions with 2 or more
reactants. [CR 3d]

Unit Title:
Unit 13: Chemical
Equilibrium

Duration/
Month(s)
2 weeks
April

Related Standards:

Learning Goals:

Topics and Skills:

Subject Area:
Essential Knowledge:
5.E.1, 5.E.3, 5.E.4,
6.A.1, 6.A.2, 6.A.3,
6.A.4, 6.B.1, 6.B.2,
6.C.3, 6.D.1
Science Practices:
2.1, 2.2, 2.3, 4.1,
4.2, 4.3, 4.4, 5.1,
5.2, 5.3, 6.1, 6.2,
7.1, 7.2

Students will be able to prove
that chemical equilibrium is a
dynamic process that is
affected by concentration,
volume, temperature, and
pressure; and, I will be able to
write equilibrium constant
expressions and calculate the
value of equilibrium constants.

The Concept of Equilibrium
The Equilibrium Constant: evaluating Kc, equilibrium
constants in terms of pressure (Kp), equilibrium
constants and units
Understanding and Working with Equilibrium Constants:
the magnitude of equilibrium constants, the direction
of the chemical equation and K, relating chemical
equation stoichiometry and equilibrium constants
Heterogeneous Equilibria
Calculating Equilibrium Constants
Applications of Equilibrium Constants: predicting the
direction of the reaction, calculating equilibrium
concentrations
Le Chatelier’s Principle: change in reactant or product
concentration, effects of volume and pressure
changes, effect of temperature changes, effect of
catalysts

Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
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Guided Inquiry Lab: Can We Make the Colors of the
Rainbow? (LO 6.9; SP 4.1, 4.3, 4.2, 5.1, 6.2, 6.4) [CR 5b
& 6]

Unit Title:

Unit 14: Acid-Base
Equilibria

Duration/
Month(s)

Related Standards:

2.5 weeks
May

Subject Area:
Essential Knowledge:
3.B.2, 6.A.1, 6.A.2,
6.A.3, 6.A.4, 6.C.2
Science Practices:
2.1, 2.2, 2.3, 4.1,
4.3, 4.4, 5.1, 5.2,
5.3, 6.1, 6.2, 7.1,
7.2

Topics and Skills:

Students will be able to
ascertain that acids and bases
react based on their type
(strong/weak,
monoprotic/polyprotic),
concentration, and quantity;
and, I will be able to calculate
pH, pOH, Ka, and Kb.

Acids and Bases: a Brief Review
Bronsted-Lowry Acids and Bases: the H+ ion in water,
proton-transfer reactions, conjugate acid-base pairs,
relative strengths of acids and bases
The Autoionization of Water: the ion product of water
The pH Scale: pOH and other p scales, measuring pH
Strong Acids and Bases: strong acids, strong bases
Weak Acids: calculating Ka from pH, percent ionization,
using Ka to calculate pH, polyprotic acids
Weak Bases: types of weak bases
Relationship Between Ka and Kb
Acid-Base Properties of Salt Solutions: an anion’s ability to
react with water, a cation’s ability to react with water,
combined effect of cation and anion in solution
Acid-Base Behavior and Chemical Structure: factors that

NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6

Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
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Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2

Topics and Skills:
affect acid strength, binary acids, oxyacids, carboxylic
acids
Lewis Acids and Bases
Lab: Hydrolysis of Salts–Students test the pH of 16 salt
solutions, then use these data to create the rules of
when ions are acidic, basic, or neutral (LO 6.16 ; SP
5.1, 5.3) [CR 5b & 6]

NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
Unit 15: Additional
Aspects of Aqueous
Equilibria

3 weeks
May

Subject Area:
Essential Knowledge:
3.B.2, 6.A.1, 6.A.2,
6.A.3, 6.A.4, 6.C.2,
6.C.3
Science Practices:
1.1, 1.2, 1.5, 2.1,
2.2, 2.3, 4.1, 4.3,
4.4, 5.1, 5.2, 5.3,
6.1, 6.2, 7.1, 7.2
Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
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Students will be able to
determine that solutions are
systems of dynamic
equilibrium, and I will be able
to predict how changes to the
system will affect that
equilibrium.

The Common-Ion Effect
Buffered Solutions: composition and action of buffered
solutions, calculating the pH of a buffer, buffer
capacity and pH range, addition of strong acids or
bases to buffers
Acid-Base Titrations: strong acid-strong base titrations,
weak acid-strong base titrations, titrations of
polyprotic acids, titrating with an acid-base indicator
Solubility Equilibria: the solubility-product constant (Ksp),
solubility and Ksp
Factors that Affect Solubility: common-ion effect,
solubility and pH, formation of complex ions,
amphoterism
Precipitation and Separation of Ions: selective
precipitation of ions

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1

Qualitative Analysis for Metallic Elements
Lab: Preparation of Sodium Hydroxide Solution and
Standardization Using a Primary Standard (SP 4.2, 5.1,
6.4; LO 1.20) [CR 5b & 6]
Guided Inquiry Lab: Determination of the Concentration
& Ka of Acetic Acid in Vinegar using a Titration Curve
(LO 6.13; SP 1.4, 6.2, 6.4) [CR 5b & 6]
Lab: Determination of the Ksp of Calcium Hydroxide (LO
6.5 ; SP 2.1, 2.2, 2.3) [CR 5b & 6]
Activity: Titration Curves worksheet – Students are
presented with titration curves for 3 titrations (SA/SB,
WB/SA, WA/SB). They are asked to identify which
type of titration each one is, what species are present
at certain points, how the pH would be determined at
those points, and to draw a molecular level depiction
of the particles present. [CR 3f]

NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8

Unit 16: Chemical
Thermodynamics

2 weeks
May - June

NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
Subject Area:
Essential Knowledge:
3.C.1, 3.C.2, 5.A.1,
5.A.2, 5.B.1, 5.B.2,
5.E.1, 5.E.2, 5.E.3,
5.E.4, 5.E.5, 6.D.1
Science Practices:
2.2, 2.3, 4.1, 4.3,
4.4, 6.4, 7.1, 7.2
Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
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Topics and Skills:

Students will be able to show
that entropy and enthalpy
changes, along with the
reaction environment,
determine the thermodynamic
favorability of a reaction; and,
I will be able to calculate Gibbs
free energy to predict
thermodynamic favorability.

Spontaneous Processes: seeking a criterion for
spontaneity, reversible and irreversible processes
Entropy and the Second Law of Thermodynamics: entropy
change, ΔS for phase changes, the second law of
thermodynamics
Molecular Interpretation of Entropy: expansion of a gas at
the molecular level, Boltzmann’s equation and
microstates, molecular motions and energy, making
qualitative predictions about ΔS, the third law of
thermodynamics
Entropy Changes in Chemical Reactions: entropy changes
in the surroundings
Gibbs Free Energy: standard free energy of formation

Unit Title:

Duration/
Month(s)

Related Standards:

Learning Goals:

NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1

Topics and Skills:
Free Energy and Temperature
Free Energy and the Equilibrium Constant: free energy
under nonstandard conditions, relationship between
ΔG° and K

NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2

Lab: Dissolution of Urea – Students determine the
enthalpy, entropy, & Gibb’s Free Energy by measuring
the temperature change involved when dissolving
urea. (SP 2.2, 4.3; LO 5.14) [CR 5b & 6]

NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
Unit 17:
Electrochemistry

2 weeks
June

Subject Area:
Essential Knowledge:
3.B.3, 3.C.3
Science Practices:
1.1, 2.3, 7.1, 7.2
Interdisciplinary:
NJSLS.MP1, NJSLS.MP2,
NJSLS.MP3, NJSLS.MP4,
NJSLS.MP5, NJSLS.MP6;
NJSLS.A-CED.A.4,
NJSLS.A-REI.A.1
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Students will be able to show
that electrochemical reactions
are driven by electric
potential, and I will be able to
write and balance equations
for electrochemical reactions
and calculate cell potential for
voltaic cells.

Oxidation States and Oxidation-Reduction Reactions
Balancing Redox Equations: half-reactions, balancing
equations by the method of half-reactions, balancing
equations for reactions occurring in basic solution
Voltaic Cells
Cell Potentials under Standard Conditions: standard
reduction potentials, strengths of oxidizing and
reducing agents
Free Energy and Redox Reactions: emf, free energy, and
the equilibrium constant
Cell Potentials under Nonstandard Conditions: the Nernst
equation, concentration cells

Unit Title:

Duration/
Month(s)

Related Standards:
NJSLS.RL.11-12.1,
NJSLS.RI.11-12.10,
NJSLS.W.11-12.4,
NJSLS.W.11-12.6,
NJSLS.L.11-12.1,
NJSLS.L.11-12.2
NJSLS.8.12.A.3,
NJSLS.8.12.C.1
CRP1, CRP2, CRP4,
CRP7, CRP8
NJSLS.9.3.ST.3,
NJSLS.9.3.ST.4,
NJSLS.9.3.ST.6
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Learning Goals:

Topics and Skills:
Batteries and Fuel Cells: lead-acid battery, alkaline
battery, nickel-cadmium, nickel-metal hydride, and
lithium-ion batteries, hydrogen fuel cells
Corrosion: corrosion of iron (rusting), preventing
corrosion of iron
Electrolysis: quantitative aspects of electrolysis
Lab: Electrochemical Cells–(SP 2.2, 2.3, 5.1, 6.4; LO 3.12,
3.13) [CR 5b & 6]

Unit 1: Foundations
Recommended Duration: 1 week (September)
Unit Description: This unit is an introduction to AP Chemistry that reviews and assesses students’ prior knowledge that is relevant to this course. The majority
of this unit is completed through the summer packet, which requires students to answer questions and solve problems pertaining to measurement, matter,
units, and basic stoichiometry.
Essential Questions:
• How are measurements recorded and reported?
• What are atoms, molecules, elements, compounds, and
mixtures?
• What information is contained on The Periodic Table of the
Elements, and how is it useful?
• How has atomic theory been developed throughout time?
• What happens in a chemical reaction at the particle level?
• Why is it necessary to balance chemical equations?
• How are reactions classified?
• How can we calculate the amount of substances involved in a
chemical reaction?
• How can an unknown compound or formula be identified?
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Enduring Understandings:
• 1.A: All matter is made of atoms. There are a limited number of types of
atoms; these are the elements.
• 1.C: Elements display periodicity in their properties when the elements
are organized according to increasing atomic number. This periodicity can
be explained by the regular variations that occur in the electronic
structures of atoms. Periodicity is a useful principle for understanding
properties and predicting trends in properties. Its modern-day uses range
from examining the composition of materials to generating ideas for
designing new materials.
• 1.D: Atoms are so small that they are difficult to study directly; atomic
models are constructed to explain experimental data on collections of
atoms.
• 1.E: Atoms are conserved in physical and chemical processes.
• 3.A: Chemical changes are represented by a balanced chemical equation
that identifies the ratios with which reactants react and products form.
• 3.B: Chemical reactions can be classified by considering what the
reactants are, what the products are, or how they change from one into
the other.
• 3.C: Chemical and physical transformations may be observed in several
ways and typically involve a change in energy.

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
1.A.1: Molecules are composed of specific
combinations of atoms; different molecules are
composed of combinations of different
elements and of combinations of the same
elements in differing amounts and proportions.
1.A.2: Chemical analysis provides a method for
determining the relative number of atoms in a
substance, which can be used to identify the
substance or determine its purity.
1.A.3: The mole is the fundamental unit for
counting numbers of particles on the
macroscopic level and allows quantitative
connections to be drawn between laboratory
experiments, which occur at the macroscopic
level, and chemical processes, which occur at
the atomic level.
1.C.1: Many properties of atoms exhibit
periodic trends that are reflective of the
periodicity of electronic structure.
1.D.1: As is the case with all scientific models,
any model of the atom is subject to refinement
and change in response to new experimental
results. In that sense, an atomic model is not
regarded as an exact description of the atom,
but rather a theoretical construct that fits a set
of experimental data.
1.D.2: An early model of the atom stated that
all atoms of an element are identical. Mass
spectrometry data demonstrate evidence that
contradicts this early model.
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Learning Goals:
Students will understand that accurate
measurements and calculations are integral parts
of chemistry, and will be able to correctly read
and report measurements from a variety of tools.
Students will be able to articulate that atoms,
molecules, and ions are the basic pieces of matter
which combine to form all types of matter; and
moreover, will be able to explain the progression
of the atomic theory and the development of the
Periodic Table.
Students will be able to explain that chemical
reactions involve the rearrangement of atoms in
compounds to form new compounds according to
mole ratios, and will be able to write balanced
chemical equations, predict products, and
identify limiting reactants.

Learning Objectives:
SWBAT…
• Choose the correct tool for a measurement.
• Accurately record measurements with the
correct number of significant figures.
• Perform calculations with the correct number
of significant figures.
• Perform dimensional analysis to convert
between units.
• Cite historical evidence that propelled atomic
models from Democritus to modern theory.
• Use data from mass spectrometry to identify
the elements and the masses of individual
atoms of a specific element.
• Express the law of conservation of mass
quantitatively and qualitatively using symbolic
representations and particulate drawings.
• Apply conservation of atoms to the
rearrangement of atoms in various processes.
• Justify the layout of the Periodic Table in terms
of periodicity and predict trends in properties
of elements based on their locations.
• Identify and name ionic and molecular
compounds.
• Use balanced chemical equations (that identify
the ratios in which substances react) and
particle diagrams to represent chemical
reactions.
• Connect the number of particles, moles, mass,
and volume of substances to one another,
both qualitatively and quantitatively.
• Classify chemical reactions by considering the
reactants, products, and changes during the
reaction.

Relevant Standards:
Learning Goals:
1.E.1: Physical and chemical processes can be
depicted symbolically; when this is done, the
illustration must conserve all atoms of all types.
1.E.2: Conservation of atoms makes it possible
to compute the masses of substances involved
in physical and chemical processes. Chemical
processes result in the formation of new
substances, and the amount of these depends
on the number and the types and masses of
elements in the reactants, as well as the
efficiency of the transformation.
3.A.1: A chemical change may be represented
by a molecular, ionic, or net ionic equation.
3.A.2: Quantitative information can be derived
from stoichiometric calculations that utilize the
mole ratios from the balanced chemical
equations. The role of stoichiometry in realworld applications is important to note, so that
it does not seem to be simply an exercise done
only by chemists.
3.B.1: Synthesis reactions are those in which
atoms and/or molecules combine to form a new
compound. Decomposition is the reverse of
synthesis, a process whereby molecules are
decomposed, often by the use of heat.
3.C.1: Production of heat or light, formation of a
gas, and formation of a precipitate and/or a
color change are possible evidences that a
chemical change has occurred.

Secondary(Supportive):
Science Practices:
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Learning Objectives:
• Design and interpret data from an experiment
that uses gravimetric analysis to determine the
empirical formula of an unknown compound.
• Identify unknown substances by percent
composition and empirical formulas.
• Predict the products of a chemical reaction
based on limiting reagents, theoretical yield,
and actual yield.

Relevant Standards:
2.1: The student can justify the selection of a
mathematical routine to solve problems.
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.3: The student can collect data to answer a
particular scientific question.
Formative Assessments:
(this is largely pre-requisite
material that students will
have learned in the
summer assignment)
• Brief, informal preassessment to capture
areas of weakness
• Focused quizzes based
on pre-assessment
• Questioning during
focused instructional
time
• Review stations with
practice problems
• Tiered exit tickets
• Homework assignment
reviews
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Summative Assessments:
• Chapters 1-3 reading
quizzes
• Lab Write-ups (rubric
provided)
o Precision Fine Tuning
o Determination of
Empirical Formula
• Chapters 1-3 Test
o Multiple choice
questions
o Short answer
questions
o Free response/
calculations questions
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Performance Assessments:
• Lab technique
o Precision in measurement
o Understanding the
meaning of significant
figures in measurements
and related calculations
o Utilizing measurements
and lab data to accurately
determine chemical
quantities

Learning Objectives:

Major Activities/ Assignments (required):
o Summer Packet (textbook reading and problems)
o Lab: Precision Fine Tuning
o Lab: Determining the Empirical Formula of a Compound
o Determining the number of molecules of water in a lake
o Solving a whodunit mystery using percent composition of
compounds

Possible Assessment Modifications /Accommodations
English Language Learners
Special Education Students
• Extended time on chapters 1-3
• Extended time on chapters 1-3 test
test
• Reduced answer choices on
chapters 1-3 test
• Reduced answer choices on
chapters 1-3 test
• Frequent rest breaks on chapters 13 test
• Read directions to students on
chapters 1-3 test
• Read directions to students on
chapters 1-3 test
• Highlight key directions on
chapters 1-3 test
• Highlight key directions on chapters
1-3 test
• Allow outlining, instead of writing
for Precision Fine Tuning Lab
• Chunk Precision Fine Tuning Lab
Report
Report

Struggling Learners
• Extended time on chapters 1-3
test
• Frequent rest breaks on chapters
1-3 test

Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
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•

Advanced Learners
Vary test format for chapters 1-3
test

Possible Instructional Modifications /Accommodations/Differentiation:
English Language Learners
Special Education Students
• Preferential seating
• Preferential seating
• Textbooks for at-home use
• Additional cues and refocusing
• Review sessions during SMART
• Textbooks for at-home use
• Review sessions during SMART

Struggling Learners
• Preferential seating
• Assistance in maintaining
uncluttered folder and space
• Weekly home-school
communication via email
• Teach time management skills
• Review sessions during SMART

Advanced Learners
• AP Level questions on topics in
chapters 1-3

Unit Vocabulary:
Essential: element, compound, mixture, atom, mass, volume, density, precision, accuracy, significant figures, buret, pipet, electron, proton, neutron, isotope,
atomic mass, mass spectrometry, molecule, molecular formula, empirical formula, ion, cation, anion, products, reactants, synthesis, decomposition,
combustion, limiting reactant, theoretical yield, mole, percent composition
Non-Essential: binary acid, ternary acid, oxyacid, alkane, organic, inorganic, Avogadro’s number, waters of hydration
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Proper use of lab
equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving

Resources:
Texts/Materials/Videos:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
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____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
• POGIL: Activities for High School Chemistry (for summer assignment remediation, if student deems necessary)
• “Isotopic Effect of Heavy Water” by ChemToddler on YouTube (1:38)-https://www.youtube.com/watch?v=YYInVraBe7s&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=3
• “Rutherford’s Experiment: Nuclear Atom” by HerrPingui on YouTube (0:48)-https://www.youtube.com/watch?v=5pZj0u_XMbc&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=4
• “Millikan Oil Drop Experiment” by HerrPingui on YouTube (1:14)-https://www.youtube.com/watch?v=XMfYHag7Liw&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=5
• “Five Major Chemical Reactions” by kosasihiskandarsjah on YouTube (1:37)-https://www.youtube.com/watch?v=tE4668aarck&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=1
• “The Five Major Class of Chemical Reactions” by kosasihiskandarsjah on YouTube (1:31)-o https://www.youtube.com/watch?v=i-HHvx1VC_8&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=2
Leveled Reading-
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Unit 2: Reactions in Aqueous Solutions
Recommended Duration: 3 weeks (September-October)
Unit Description: This unit extends student understanding of reactions to focus on important aqueous reactions: precipitation reactions, neutralization
reactions, and oxidation-reduction reactions. Emphasis is placed on solution concentration, solution stoichiometry, and titration.
Essential Questions:
• How do substances behave in aqueous environments?
• What guidelines do precipitation reactions follow?
• What is an acid? A base? A strong acid? A strong base?
• What is neutralization, and how can we calculate how much acid or
base is required for neutralization?
• What happens at the particle level in oxidation-reduction reactions?
• How can we predict if an oxidation-reduction reaction will occur?
• How can we quantitatively discuss reactions in aqueous
environments?
• What is a titration, and how can we use it to analyze a solution?

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
2.A.3: Solutions are homogenous mixtures in
which the physical properties are dependent on
the concentration of the solute and the
strengths of all interactions among the particles
of the solutes and the solvent.
3.A.1: A chemical change may be represented
by a molecular, ionic, or net ionic equation.
3.A.2: Quantitative information can be derived
from stoichiometric calculations that utilize the
mole ratios from the balanced chemical
equations. The role of stoichiometry in realworld applications is important to note, so that

32

KRSD Office of Curriculum and Instruction

Enduring Understandings:
• 2.A: Matter can be described by its physical properties. The physical
properties of a substance generally depend on the spacing between
the particles (atoms, molecules, ions) that make up the substance
and the forces of attraction among them.
• 3.A: Chemical changes are represented by a balanced chemical
equation that identifies the ratios with which reactants react and
products form.
• 3.B: Chemical reactions can be classified by considering what the
reactants are, what the products are, or how they change from one
into the other.
• 6.C: Chemical equilibrium plays an important role in acid-base
chemistry and in solubility.

Learning Goals:
Students will be able to explain how reactions
proceed in aqueous solutions, and I will be able
to design an experiment and perform the
calculations necessary to determine the unknown
concentration of a solution.

Learning Objectives:
SWBAT…
• Explain how ionic and molecular compounds
behave in solution.
• Explain what an electrolyte is, and predict the
electrolytic properties of a given substance.
• Write chemical equations to predict products
in precipitation reactions.
• Write chemical equations for neutralization
reactions.
• Predict and write equations for redox
reactions.
• Connect the number of particles, moles, mass,
and volume of substances to one another,
both qualitatively and quantitatively.
• Calculate concentrations of solutions.

Relevant Standards:
it does not seem to be simply an exercise done
only by chemists.
3.B.2: In neutralization reaction, protons are
transferred from an acid to a base.
6.C.3: The solubility of a substance can be
understood in terms of chemical equilibrium.

Secondary(Supportive):
Science Practices:
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
3.1: The student can pose scientific questions.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.2: The student can design a plan for collecting
data to answer a particular scientific question.
4.3: The student can collect data to answer a
particular scientific question.
4.4: The student can evaluate sources of data to
answer a particular scientific question.
5.3: The student can evaluate the evidence
provided by data sets in relation to a particular
scientific question.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
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Learning Goals:

Learning Objectives:
• Predict the amount of titrant necessary to
reach the equivalence point.
• Design and interpret data from an experiment
that uses titration to determine the
concentration of an analyte in a solution.
• Select and apply mathematical routines to
volume data to infer the composition of a
solution.
• Select and apply mathematical relationships to
volume data in order to justify a claim
regarding the estimated purity of a substance.

Formative Assessments:
• Chapter 4 Test

Summative Assessments:
• Chapter 4 reading
quiz
• Lab Write-up

Performance Assessments:
• Lab technique

Major Activities/ Assignments (required):
• Textbook reading pages 118-155
• Textbook problems from pages 156-163
• Lab: Determination of Percentage of Acetic Acid in
Vinegar
• Net Ionic Equations Pair Up
• Lab: How Do We Determine the Actual Percentage of
H2O2 in a Drugstore Bottle of Hydrogen Peroxide?
• Net Ionic Equations Pair Up Summer Packet (textbook
reading and problems)

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 4 test
• Reduced answer choices on chapter 4 test
• Frequent rest breaks on chapter 4 test
• Read directions to students on chapter 4 test
• Highlight key directions on chapter 4 test
• Chunk Determination of Concentration of Acetic Acid in Vinegar Lab Report
English-Language Learners
• Extended time on chapter 4 test
• Reduced answer choices on chapter 4 test
• Read directions to students on chapter 4 test
• Highlight key directions on chapter 4 test
• Allow outlining, instead of writing for Determination of Concentration of Acetic Acid in Vinegar Lab Report
Advanced Learners Students
• Vary test format for chapter 4 test
Struggling Learners Students
• Extended time on chapter 4 test
• Frequent rest breaks on chapter 4 test
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Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
• Strategic grouping
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 4
• Strategic questioning that requires higher-order thinking skills
Struggling Learners Students
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Possible Instructional Modifications /Accommodations/Differentiation:
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: aqueous, solution, electrolyte, strong/weak electrolyte, precipitation, solubility, acid, base, neutralization, strong/weak acid/base, oxidation,
reduction, oxidation number, activity series, molarity, dilution, titration
Non-Essential: metathesis, salt
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Proper use of lab
equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

Resources:
Texts/Materials: Chemistry:
• The Central Science, 12 ed. (Brown, LeMay & Bursten)
• “Redox Reactions: Crash Course Chemistry #10” by CrashCourse on YouTube (11:13)-https://www.youtube.com/watch?v=lQ6FBA1HM3s&index=6&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
Leveled Reading-
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__x__ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration
__x__ Information Literacy

Unit 3: Thermochemistry
Recommended Duration: 2 weeks (October)
Unit Description: This unit introduces students to the concept of energy in reactions. Types of energy, the laws of thermodynamics, and enthalpy of reactions
are discussed. Calorimetry and Hess’s Law will be used to determine the energy required or released in different reactions.
Essential Questions:
• What is energy, and how is it expressed by a system?
• What is the first law of thermodynamics, and how does it govern
energy movement in systems?
• What is enthalpy?
• How can we calculate enthalpies of reaction?
• What is a calorimeter, and how is it used?
• How can Hess’s Law be used to determine enthalpies of reaction or
enthalpies of formation?
• How can we evaluate foods, fuels, and other energy sources?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
3.B.1: Decomposition is the reverse of
synthesis, a process whereby molecules are
decomposed, often by the use of heat.
3.C.1: Production of heat or light is possible
evidence that a chemical change has occurred.
3.C.2: Net changes in energy for a chemical
reaction can be endothermic or exothermic.
5.A.1: Temperature is a measure of the average
kinetic energy of atoms and molecules.
5.A.2: The process of kinetic energy transfer at
the particulate scale is referred to as heat
transfer, and the spontaneous direction of the
transfer is always from a hot to a cold body.
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Enduring Understandings:
• 3.B: Chemical reactions can be classified by considering what the
reactants are, what the products are, or how they change from one
into the other.
• 3.C: Chemical and physical transformations may be observed in
several ways and typically involve a change in energy.
• 5.A: Two systems with different temperatures that are in thermal
contact will exchange energy. The quantity of thermal energy
transferred from one system to another is called heat.
• 5.B: Energy is neither created nor destroyed, but only transformed
from one form to another.

Learning Goals:
Students will be able to understand that energy
drives reactions, and I will be able to perform
calculations to determine the change of energy in
chemical processes.

Learning Objectives:
SWBAT…
• Explain types of systems and types of energy.
• Relate temperature to the motions of
particles, either via particulate
representations, such as drawings of particles
with arrows indicating velocities, and/or via
representations of average kinetic energy and
distribution of kinetic energies of the particles,
such as plots of the Maxwell-Boltzmann
distribution.
• Generate explanations or make predictions
about the transfer of thermal energy between
systems based on this transfer being due to a
kinetic energy transfer between systems
arising from molecular collisions.

Relevant Standards:
5.B.1: Energy is transferred between systems
either through heat transfer or through one
system doing work on the other system.
5.B.2: When two systems are in contact with
each other and are otherwise isolated, the
energy that comes out of one system is equal to
the energy that goes into the other system. The
combined energy of the two systems remains
fixed. Energy transfer can occur through either
heat exchange or work.
5.B.3: Chemical systems undergo three main
processes that change their energy:
heating/cooling, phase transitions, and
chemical reactions.
5.B.4: Calorimetry is an experimental technique
that is used to determine the heat
exchanged/transferred in a chemical system.
Secondary(Supportive):
Science Practices:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.2: The student can design a plan for collecting
data to answer a particular scientific question.
4.3: The student can collect data to answer a
particular scientific question.
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Learning Goals:

Learning Objectives:
• Use calorimetry to calculate energy changes in
systems.
• Use Hess’s Law to calculate enthalpies of
formation and enthalpies of reaction.
• Calculate the enthalpy of dissolution for ionic
solids.
• Evaluate the quality of ionic solids for use in
hand warmers.
• Interpret the results of an experiment in which
calorimetry is used to determine the change in
enthalpy of a chemical process
(heating/cooling, phase transition, or chemical
reaction) at constant pressure

Relevant Standards:
4.4: The student can evaluate sources of data to
answer a particular scientific question.
5.1: The student can analyze data to identify
patterns or relationships.
6.1: The student can justify claims with
evidence.
6.2: The student can construct explanations of
phenomena based on evidence produced
through scientific practices.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
7.2: The student can connect concepts in and
across domain(s) to generalize or extrapolate in
and/or across enduring understandings and/or
big ideas.

Formative Assessments:
• Chapter 5 Test

Learning Goals:

Summative Assessments:
• Chapter 5 reading
quiz
• Lab Write-up

Performance Assessments:
• Lab technique

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 5 test
• Reduced answer choices on chapter 5 test
• Frequent rest breaks on chapter 5 test
• Read directions to students on chapter 5 test
• Highlight key directions on chapter 5 test
• Chunk Enthalpy of Dissolution of Ionic Solids Lab Report
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Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 160-195
• Textbook problems from pages 196-205
• Guided Inquiry Lab: Enthalpy of Dissolution of Ionic Solids
(The Hand Warmer Challenge)

Possible Assessment Modifications /Accommodations:
English-Language Learners
• Extended time on chapter 5 test
• Reduced answer choices on chapter 5 test
• Read directions to students on chapter 5 test
• Highlight key directions on chapter 5 test
• Allow outlining, instead of writing for Enthalpy of Dissolution of Ionic Solids Lab Report
Advanced Learners Students
• Vary test format for chapter 5 test
Struggling Learners Students
• Extended time on chapter 5 test
• Frequent rest breaks on chapter 5 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
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Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 5
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: kinetic energy, potential energy, joules, system, surroundings, work, heat, internal energy, endothermic, exothermic, state function, enthalpy,
calorimetry, heat capacity, specific heat, molar heat capacity, Hess’s Law, enthalpy of formation
Non-Essential: renewable resource, nonrenewable resource
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10
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Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Proper use of lab
equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy
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____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• “Calorimetry: Crash Course Chemistry #19” by CrashCourse on YouTube (11:57)-- https://www.youtube.com/watch?v=JuWtBRrDQk&index=22&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
Leveled Reading-
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Unit 4: Electronic Structure of Atoms
Recommended Duration: 2 weeks (October-November)
Unit Description: This unit reviews the basics of energy and the electromagnetic spectrum, followed by an in-depth discussion of quantized energy, photons,
line spectra, flame tests, and Bohr’s model of the atom. Additional evidence will be introduced that led scientists to the understanding of the quantum
mechanical model of the atom. Finally, electron configurations will be introduced, and students will write full and condensed electron configurations.
Essential Questions:
• What is energy, and how is it expressed by a system?
• What is the first law of thermodynamics, and how does it govern
energy movement in systems?
• What is enthalpy?
• How can we calculate enthalpies of reaction?
• What is a calorimeter, and how is it used?
• How can Hess’s Law be used to determine enthalpies of reaction or
enthalpies of formation?
• How can we evaluate foods, fuels, and other energy sources?

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
1.B.1: The atom is composed of negatively
charged electrons, which can leave the atom,
and a positively charged nucleus that is made of
protons and neutrons. The attraction of the
electrons to the nucleus is the basis of the
structure of the atom.
1.B.2: The electronic structure of the atom can
be described using an electron configuration
that reflects the concept of electrons in
quantized energy levels or shells; the energetics
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Enduring Understandings:
• 1.B: The atoms of each element have unique structures arising from
interactions between electrons and nuclei.
• 1.C: Elements display periodicity in their properties when the
elements are organized according to increasing atomic number. This
periodicity can be explained by the regular variations that occur in
the electronic structures of atoms. Periodicity is a useful principle for
understanding properties and predicting trends in properties. Its
modern-day uses range from examining the composition of materials
to generating ideas for designing new materials.
• 1.D: Atoms are so small that they are difficult to study directly;
atomic models are constructed to explain experimental data on
collections of atoms.

Learning Goals:
Learning Objectives:
Students will be able to explain that electrons are SWBAT…
arranged in specific energy levels according to the
• Explain how energy and light are related.
quantum mechanical model and be able to relate
• Describe the phenomena and conclusions that
spectral data to an electron’s energy and
led scientists to understanding quanta, the
position.
photoelectric effect, and blackbody radiation.
• Use spectrometers and spectral tubes to draw
line spectra for various elements.
• Explain the distribution of electrons in an atom
based on data.
• Analyze data relating to electron energies for
patterns and relationships.
• Identify the cation in ionic solutions by the
color of the flame.

Relevant Standards:
of the electrons in the atoms can be understood
by consideration of Coulomb’s law.
1.C.2: The currently accepted best model of the
atom is based on the quantum mechanical
model.
1.D.1: As is the case with all scientific models,
any model of the atom is subject to refinement
and change in response to new experimental
results. In that sense, an atomic model is not
regarded as an exact description of the atom,
but rather a theoretical construct that fits a set
of experimental data.
1.D.3: The interaction of electromagnetic waves
or light with matter is a powerful means to
probe the structure of atoms and molecules,
and to measure their concentration.
Secondary(Supportive):
Science Practices:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.2: The student can describe representations
and models of natural or man-made
phenomena and systems in the domain.
1.3: The student can refine representations and
models of natural or man-made phenomena
and systems in the domain.
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
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Learning Goals:

Learning Objectives:
• Explain Bohr’s model and the wave behavior of
matter.
• Describe the evidence upon which scientists
based the uncertainty principle and the
quantum mechanical model.
• Describe the characteristics of orbitals.
• Describe the electronic structure of the atom,
using PES data, ionization energy data, and/or
Coulomb’s law to construct explanations of
how the energies of electrons within shells in
atoms vary.
• Write electron configurations for elements.

Relevant Standards:
1.5: The student can re-express key elements of
natural phenomena across multiple
representations in the domain.
5.1: The student can analyze data to identify
patterns or relationships.
6.1: The student can justify claims with
evidence.
6.2: The student can construct explanations of
phenomena based on evidence produced
through scientific practices.
6.3: The student can articulate the reasons that
scientific explanations and theories are refined
or replaced.
6.4: The student can make claims and
predictions about natural phenomena based on
scientific theories and models.
6.5: The student can evaluate alternative
scientific explanations.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
Formative Assessments:
• Chapter 6 Test

Learning Goals:

Summative Assessments:
• Chapter 6 reading
quiz
• Lab Write-up

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 6 test
• Reduced answer choices on chapter 6 test
• Frequent rest breaks on chapter 6 test
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Performance Assessments:
• Lab technique

Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 208-239
• Textbook problems from pages 240-247
• Lab: Flame Tests of Metals
• Lab: Atomic Spectra of Gases in Emission Tubes

Possible Assessment Modifications /Accommodations:
• Read directions to students on chapter 6 test
• Highlight key directions on chapter 6 test
English-Language Learners
• Extended time on chapter 6 test
• Reduced answer choices on chapter 6 test
• Read directions to students on chapter 6 test
• Highlight key directions on chapter 6 test
Advanced Learners Students
• Vary test format for chapter 6 test
Struggling Learners Students
• Extended time on chapter 6 test
• Frequent rest breaks on chapter 6 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
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Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 6
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: quanta, photons, photoelectric effect, blackbody radiation, line spectra, Bohr model, flame test, uncertainty principle, quantum number, orbital, Pauli
exclusion principle, Hund’s rule, electron configuration
Non-Essential: anomalous electron configuration, lanthanides, actinides
Interdisciplinary Connections
(Applicable Standards):
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.6, RST.11-12.7, RST.11-12.10
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Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Proper use of lab
equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

KRSD Office of Curriculum and Instruction

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Communication & Collaboration
__x__ Information Literacy

Interdisciplinary Connections
Integration of Technology:
21st Century Themes:
21st Century Skills:
(Applicable Standards):
Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• POGIL: Activities for High School Chemistry, “Electron Energy & Light” and “Electron Configuration”
• “The Electron: Crash Course Chemistry #5” by CrashCourse on YouTube (12:48)-https://www.youtube.com/watch?v=rcKilE9CdaA&index=7&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
• “Waves and Photons Quantization” by MisterLemberg on YouTube (3:07)-https://www.youtube.com/watch?v=ySJwjol2sjU&index=23&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
• “Waves and Photons Photo-Electric Effect” by MisterLemberg on YouTube (3:10)-https://www.youtube.com/watch?v=ACGJlbqNDuI&index=24&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
Leveled Reading-
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Unit 5: Periodic Properties of the Elements
Recommended Duration: 1.5 weeks (November)
Unit Description: This unit builds upon knowledge from the previous unit by extending electronic structure of elements to establish periodic trends based on
the electronic structures. The development of the periodic table will be explored, and the following periodic trends will be discussed: effective nuclear charge,
sizes of atoms and ions, ionization energy, and electron affinities. Periodic trends of group 1A and group 2A metals, as well as selected nonmetals, will be
considered.
Essential Questions
• How was the periodic table developed?
• What is effective nuclear charge, and how does it relate to the other periodic
trends?
• How can we predict the size of atoms and ions?
• What is ionization energy, and what pattern does it follow on the periodic table?
• What is electron affinity, and how does it relate to electron configurations?
• What patterns are evident among metals, nonmetals, and metalloids?
• What common characteristics unite group 1A metals, group 2A metals, group 6A
nonmetals, group 7A nonmetals, and group 8A nonmetals?

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
1.C.1: Many properties of atoms exhibit
periodic trends that are reflective of the
periodicity of electronic structure.
Secondary(Supportive):
Science Practices:

49

KRSD Office of Curriculum and Instruction

Enduring Understandings:
• 1.C: Elements display periodicity in their properties when
the elements are organized according to increasing
atomic number. This periodicity can be explained by the
regular variations that occur in the electronic structures
of atoms. Periodicity is a useful principle for
understanding properties and predicting trends in
properties. Its modern-day uses range from examining
the composition of materials to generating ideas for
designing new materials.

Learning Goal:
Students will be able to understand that
properties of elements follow periodic trends,
and I will be able to predict characteristics of
elements based on their location on the periodic
table.

Learning Objectives:
SWBAT…
• Describe how the Periodic Table was
developed.
• Explain patterns in elements’ effective nuclear
charge, atomic/ionic radii, and ionization
energy.
• Explain photoelectron spectroscopy and
identify unknown elements based on PES.
• Describe characteristics of element families.

Relevant Standards:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.2: The student can describe representations
and models of natural or man-made
phenomena and systems in the domain.
1.3: The student can refine representations and
models of natural or man-made phenomena
and systems in the domain.
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
1.5: The student can re-express key elements of
natural phenomena across multiple
representations in the domain.
6.4: The student can make claims and
predictions about natural phenomena based on
scientific theories and models.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
Formative Assessments:
• Chapter 7 Test

Learning Goal:

Summative Assessments:
• Chapter 7 reading
quiz

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 7 test
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Performance Assessments:

Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 250-278
• Textbook problems from pages 279-287
• Activity: Acid Rain – Students will read about and discuss
the implications of the release of nonmetals oxides into
the environment.

Possible Assessment Modifications /Accommodations:
• Reduced answer choices on chapter 7 test
• Frequent rest breaks on chapter 7 test
• Read directions to students on chapter 7 test
• Highlight key directions on chapter 7 test
English-Language Learners
• Extended time on chapter 7 test
• Reduced answer choices on chapter 7 test
• Read directions to students on chapter 7 test
• Highlight key directions on chapter 7 test
Advanced Learners Students
• Vary test format for chapter 7 test
• Challenge questions on chapter 7 test
Struggling Learners Students
• Extended time on chapter 7 test
• Frequent rest breaks on chapter 7 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
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Instructional Strategies (refer to Robert Marzano’s 41 Elements):
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 7
• Strategic assignment of group presentation topics
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: The Periodic Table of the Elements, effective nuclear charge, atomic radius, ionic radius, ionization energy, electron affinity, metal, nonmetal,
metalloid, halogens, noble gases
Non-Essential: chalcogens
Interdisciplinary Connections
(Applicable Standards):
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10
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Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
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Interdisciplinary Connections
(Applicable Standards):

Integration of Technology:
•
•

Mastering Chemistry
website for additional
support and practice
Bozeman Science AP
Chemistry videos

21st Century Themes:

21st Century Skills:

____ Civic Literacy

__x__ Information & Communication
Technologies Literacy

____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• “The Periodic Table: Crash Course Chemistry #4” by CrashCourse on YouTube (11:22)-https://www.youtube.com/watch?v=0RRVV4Diomg&index=8&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
Leveled ReadingUnit 6: Basic Concepts of Chemical Bonding
Recommended Duration: 2 weeks (November-December)
Unit Description: This unit introduces chemical bonding, starting with writing Lewis symbols and the Octet Rule. Ionic and covalent bonding is thoroughly
discussed, as well as bond polarity, electronegativity, drawing Lewis structures, and resonance structures. The unit closes with a discussion of exceptions to
the Octet Rule and the relative strengths of covalent bonds.
Essential Questions
• What are Lewis symbols, and why are they useful?
• How does the Octet Rule help us predict chemical bonding characteristics?
• What is ionic bonding, and what are the major characteristics of ionic bonds?
• What is covalent bonding, and what are the major characteristics of covalent bonds?
• How does electronegativity relate to bond polarity?
• How can we use Lewis structures to represent compounds?
• What is resonance?
• How can we identify exceptions to the Octet Rule?
• What is the relation between the strength, length, and enthalpy of covalent bonds?
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Enduring Understandings:
• 2.B: Forces of attraction between particles (including
the noble gases and also different parts of some
large molecules) are important in determining many
macroscopic properties of a substance, including
how the observable physical state changes with
temperature.
• 2.C: The strong electrostatic forces of attraction
holding atoms together in a unit are called chemical
bonds.

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
2.B.2: Dipole forces result from the attraction
among the positive ends and negative ends of
polar molecules. Hydrogen bonding is a strong
type of dipole-dipole force that exists when
very electronegative atoms (N, O, and F) are
involved.
2.C.1: In covalent bonding, electrons are shared
between the nuclei of two atoms to form a
molecule or polyatomic ion. Electronegativity
differences between the two atoms account for
the distribution of the shared electrons and the
polarity of the bond.
2.C.2: Ionic bonding results from the net
attraction between oppositely charged ions,
closely packed together in a crystal lattice.
2.C.3: Metallic bonding describes an array of
positively charged metal cores surrounded by a
sea of mobile valence electrons.
Secondary(Supportive):
Science Practices:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.2: The student can describe representations
and models of natural or man-made
phenomena and systems in the domain.
1.3: The student can refine representations and
models of natural or man-made phenomena
and systems in the domain.
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Learning Goals:
Students will be able to that valence electron
configuration determines the behavior of
elements in bonding, and I will able to use the
periodic table to predict element bonding and the
energy of bonding.

Learning Objectives:
SWBAT…
• Describe ionic and covalent bonding.
• Explain the energetics of ionic bond formation
and the Born-Haber cycle.
• Use Lewis structures to represent covalently
bonded compounds.
• Predict the most likely structure of a
compound based on formal charge.
• Discuss the factors that relate to the strength
of covalent bonds.
• Rank and justify the ranking of bond polarity
on the basis of the locations of the bonded
atoms in the periodic table.

Relevant Standards:
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
1.5: The student can re-express key elements of
natural phenomena across multiple
representations in the domain.
6.4: The student can make claims and
predictions about natural phenomena based on
scientific theories and models.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
Formative Assessments:
• Chapter 8 Test

Learning Goals:

Summative Assessments:
• Chapter 8 reading
quiz

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 8 test
• Reduced answer choices on chapter 8 test
• Frequent rest breaks on chapter 8 test
• Read directions to students on chapter 8 test
• Highlight key directions on chapter 8 test
English-Language Learners
• Extended time on chapter 8 test
• Reduced answer choices on chapter 8 test
• Read directions to students on chapter 8 test
• Highlight key directions on chapter 8 test
Advanced Learners Students
• Vary test format for chapter 8 test
Struggling Learners Students
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Performance Assessments:

Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 290-321
• Textbook problems from pages 322-329

Possible Assessment Modifications /Accommodations:
• Extended time on chapter 8 test
• Frequent rest breaks on chapter 8 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students

56

KRSD Office of Curriculum and Instruction

Possible Instructional Modifications /Accommodations/Differentiation:
• AP Level questions on topics in chapter 8
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: Lewis symbol, Octet Rule, ionic bonding, Lewis structures, electronegativity, bond polarity, dipole moment, formal charge, resonance, bond enthalpy,
bond length
Non-Essential: s-block, p-block
Interdisciplinary Connections
(Applicable Standards):
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• POGIL: Activities for High School Chemistry, “Coulombic Attraction”
• “Atomic Hook-Ups – Types of Chemical Bonds: Crash Course Chemistry #22” by CrashCourse on YouTube (9:46)-https://www.youtube.com/watch?v=QXT4OVM4vXI&index=25&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
• “Polar & Non-Polar Molecules: Crash Course Chemistry #23” by CrashCourse on YouTube (10:46)-https://www.youtube.com/watch?v=PVL24HAesnc&index=26&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
Leveled Reading-
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Molecular Geometry and Bonding Theories
Recommended Duration: 2 weeks (December-January)
Unit Description: This unit introduces the Valence-Shell Electron-Pair Repulsion Theory, then builds upon that theory to discuss molecular shape, polarity, and
hybrid orbitals. The discussion then moves to the Molecular-Orbital Model and how the trends and bond order are able to explain the favorability of bonding.
Essential Questions
• What are the basic molecular shapes?
• How does the VSEPR Model predict the shapes of molecules?
• How can we use molecular shape and bond polarity to predict the polarity of a molecule?
• How is covalent bonding defined in terms of orbital overlap?
• What is orbital hybridization? How can molecular shape be predicted based on hybridization
or vice versa?
• What are pi bonds?
• How do pi bonds and resonance affect the stability of the structure?
• What does Molecular-Orbital model express about electronic structure of atoms?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
2.B.2: Dipole forces result from the attraction
among the positive ends and negative ends of
polar molecules. Hydrogen bonding is a strong
type of dipole-dipole force that exists when
very electronegative atoms (N, O, and F) are
involved.
2.C.4: The localized electron bonding model
describes and predicts molecular geometry
using Lewis diagrams and the VSEPR model.
Secondary(Supportive):
Science Practices:
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Learning Goals:
Students will be able to explain that
molecule shape is dependent upon
chemical bonding, and I will be able to
predict molecule shape based on the
VSEPR model.

Enduring Understandings:
• 2.B: Forces of attraction between particles
(including the noble gases and also different
parts of some large molecules) are important
in determining many macroscopic properties
of a substance, including how the observable
physical state changes with temperature.
• 2.C: The strong electrostatic forces of
attraction holding atoms together in a unit are
called chemical bonds.

Learning Objectives:
SWBAT…
• Use Lewis diagrams and VSEPR to predict the geometry of
models, identify hybridization, and make predictions
about polarity.
• Explain hybridization and predict the hybridization of
orbitals.
• Describe the main ideas of the molecular-orbital model.
• Use molecular-orbital model to predict the favorability of
bonds.

Relevant Standards:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.2: The student can describe representations
and models of natural or man-made
phenomena and systems in the domain.
1.3: The student can refine representations and
models of natural or man-made phenomena
and systems in the domain.
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
1.5: The student can re-express key elements of
natural phenomena across multiple
representations in the domain.
6.4: The student can make claims and
predictions about natural phenomena based on
scientific theories and models.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
Formative Assessments:
• Chapter 9 Test

Learning Goals:

Summative Assessments:
• Chapter 9 reading
quiz

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 9 test
• Reduced answer choices on chapter 9 test
• Frequent rest breaks on chapter 9 test
• Read directions to students on chapter 9 test
• Highlight key directions on chapter 9 test
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Performance Assessments:

Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 332-372
• Textbook problems from pages 373-381

Possible Assessment Modifications /Accommodations:
English-Language Learners
• Extended time on chapter 9 test
• Reduced answer choices on chapter 9 test
• Read directions to students on chapter 9 test
• Highlight key directions on chapter 9 test
Advanced Learners Students
• Vary test format for chapter 9 test
Struggling Learners Students
• Extended time on chapter 9 test
• Frequent rest breaks on chapter 9 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
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Possible Instructional Modifications /Accommodations/Differentiation:
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 9
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: Linear, bent, trigonal planar, tetrahedral, trigonal bipyramidal, octahedral, valence, polarity, hybridization, diatomic
Non-Essential: homonuclear, heteronuclear
Interdisciplinary Connections
(Applicable Standards):
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy
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__x__ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration
__x__ Information Literacy

Interdisciplinary Connections
Integration of Technology:
21st Century Themes:
21st Century Skills:
(Applicable Standards):
Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• POGIL: Activities for High School Chemistry, “Molecular Geometry”
• “Orbitals: Crash Course Chemistry #25” by CrashCourse on YouTube (10:52)-https://www.youtube.com/watch?v=cPDptc0wUYI&index=27&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
• “Paramagnetism and Diamagnetism” by uclaphysicsvideo on YouTube (4:31)-https://www.youtube.com/watch?v=u36QpPvEh2c&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=28
Leveled Reading-
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Unit 8: Gases
Recommended Duration: 2 weeks (January)
Unit Description: This unit reviews characteristics of gases and basic concepts of pressure. The gas law relationships are explored qualitatively and
quantitatively. The Kinetic-Molecular Theory of Gases is discussed as an explanation for the gas laws. Finally, effusion, diffusion, and deviation from ideal gas
behavior are considered.
Essential Questions
• What are the basic characteristics of gases?
• What is pressure, and how is it measured?
• How can changes in pressure, volume, and temperature be predicted
based on the gas law relationships?
• How can we apply stoichiometric relationships and the ideal gas law
to calculate the density of gas, molar mass, or the volume of gases in
chemical reactions?
• How do mole fractions relate to partial pressures?
• What are the tenets of the Kinetic Molecular Theory, and how do
they explain the behavior of gases?
• What are effusion and diffusion, and how is molar mass relevant?
• How do real gases behave differently from ideal gases? How do we
quantify these differences?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
2.A.2: The gaseous state can be effectively
modeled with a mathematical equation relating
various macroscopic properties. A gas has
neither a definite volume nor a definite shape;
because the effects of attractive forces are
minimal, we usually assume that the particles
move independently.
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Enduring Understandings:
• 2.A: Matter can be described by its physical properties. The physical
properties of a substance generally depend on the spacing between
the particles (atoms, molecules, ions) that make up the substance
and the forces of attraction among them.

Learning Goals:
Students will be able to determine that gases
exhibit characteristic qualities as delineated in
the KMT, and I will be able to predict pressure,
volume, temperature, and number of particles
according to the gas law relationships.

Learning Objectives:
SWBAT…
• Describe major characteristics of gases.
• Define pressure, and explain how to calculate
pressure in various scenarios (barometer,
manometer).
• Apply mathematical relationships or
estimation to determine macroscopic variables
for ideal gases.
• Calculate unknown variables of a gas system
based on the ideal gas law.

Relevant Standards:
Secondary(Supportive):
Science Practices:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
2.1: The student can justify the selection of a
mathematical routine to solve problems.
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.2: The student can design a plan for collecting
data to answer a particular scientific question.
4.3: The student can collect data to answer a
particular scientific question.
6.4: The student can make claims and
predictions about natural phenomena based on
scientific theories and models.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
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Learning Goals:

Learning Objectives:
• Calculate changes to systems based on the
combined gas law.
• Use KMT and concepts of intermolecular
forces to make predictions about the
macroscopic properties of gases, including
both ideal and nonideal behaviors.
• Calculate: mole fraction and partial pressure of
gases, the amount of gas collected over water,
and the molar mass of effusing gases.
• Explain how and why real gases deviate from
ideal gases.
• Experimentally determine the gas constant (R)
and the standard molar volume of gases.

Formative Assessments:
• Chapter 10 Test

Summative Assessments:
• Chapter 10 reading
quiz
• Lab write-up

Performance Assessments:
• Lab technique

Major Activities/ Assignments (required):
• Textbook reading pages 384-414
• Textbook problems from pages 415-423
• Lab: Determination of the Molar Volume of a Gas and
Ideal Gas Law Constant OR Determination of the Molar
Mass of a Gas

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 10 test
• Reduced answer choices on chapter 10 test
• Frequent rest breaks on chapter 10 test
• Read directions to students on chapter 10 test
• Highlight key directions on chapter 10 test
• Chunk Determination of the Molar Volume of a Gas and Ideal Gas Law Constant Lab Report
English-Language Learners
• Extended time on chapter 10 test
• Reduced answer choices on chapter 10 test
• Read directions to students on chapter 10 test
• Highlight key directions on chapter 10 test
• Allow outlining, instead of writing for Determination of the Molar Volume of a Gas and Ideal Gas Law Constant Lab Report
Advanced Learners Students
• Vary test format for chapter 10 test
Struggling Learners Students
• Extended time on chapter 10 test
• Frequent rest breaks on chapter 10 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
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Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 10
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
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Unit Vocabulary:
Essential: pressure, barometer, manometer, Boyle’s Law, Charles’s Law, Avogadro’s Law, Guy-Lussac’s Law, ideal gas, partial pressure, mole fraction, KineticMolecular Theory, effusion, diffusion, Graham’s law of effusion, van der Waals equation, ideal gas constant
Non-Essential: mean free path
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

Resources:
Texts/Materials: Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
Leveled Reading-
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__x__ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration
__x__ Information Literacy

Unit 9: Liquids and Intermolecular Forces
Recommended Duration: 3 weeks (January-February)
Unit Description: This unit begins with a review of the characteristics of gases, liquids, and solids. Then, the discussion moves to the types of intermolecular
forces that cause the macroscopic characteristics of the phases of matter. Specific situations like viscosity, surface tension, vapor pressure, and volatility are
discussed. Graphical representations like heating curves and phase change diagrams represent how phase changes with temperature and pressure. Liquid
crystals are briefly discussed at the end of the unit.
Essential Questions
Enduring Understandings:
• What are the types of intermolecular forces?
• 2.A: Matter can be described by its physical properties. The physical
properties of a substance generally depend on the spacing between
• How do intermolecular forces affect macroscopic characteristics of
the particles (atoms, molecules, ions) that make up the substance and
substances?
the forces of attraction among them.
• How can we predict intermolecular forces based on the structure of
• 2.B: Forces of attraction between particles (including the noble gases
substances?
and also different parts of some large molecules) are important in
• How do energy of particles and intermolecular forces determine the
determining many macroscopic properties of a substance, including
phase of a substance?
how the observable physical state changes with temperature.
• How does a heating curve represent how energy is expressed during a
• 5.D: Electrostatic forces exist between molecules as well as between
substance temperature change and phase change?
atoms or ions, and breaking the resultant intermolecular interactions
• What are viscosity, surface tension, volatility, and vapor pressure, and
requires energy.
how do they relate to IMFs?
• How can we use phase diagrams to identify the melting point and
boiling point of a substance?
• What are liquid crystals, why are they useful, and how can the types
of liquid crystals be identified?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
2.A.1: The different properties of solids and
liquids can be explained by differences in their
structures, both at the particulate level and in
their supramolecular structures.
2.B.1: London dispersion forces are attractive
forces present between all atoms and
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Learning Goals:
Students will be able to explain that liquids
possess characteristics based on their
intermolecular forces and particle motion, and I
will be able to explain the process of phase
change in terms of intermolecular forces,
temperature, and pressure.

Learning Objectives:
SWBAT…
• Compare and contrast types of intermolecular
forces.
• Apply their understanding of IMFs to discuss
properties of liquids.
• Relate IMFs to viscosity, surface tension,
volatility, and vapor pressure.
• Explain the trends in properties of samples
consisting of particles with no permanent

Relevant Standards:
molecules. London dispersion forces are often
the strongest net intermolecular force between
large molecules.
2.B.2: Dipole forces result from the attraction
among the positive ends and negative ends of
polar molecules. Hydrogen bonding is a strong
type of dipole-dipole force that exists when
very electronegative atoms (N, O, and F) are
involved.
2.B.3: Intermolecular forces play a key role in
determining the properties of substances,
including biological structures and interactions.
5.D.1: Potential energy is associated with the
interaction of molecules; as molecules draw
near each other, they experience an attractive
force.
5.D.2: At the particulate scale, chemical
processes can be distinguished from physical
processes because chemical bonds can be
distinguished from intermolecular interactions.
Secondary(Supportive):
Science Practices: 11.2: The student can
describe representations and models of natural
or man-made phenomena and systems in the
domain.
1.3: The student can refine representations and
models of natural or man-made phenomena
and systems in the domain.
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
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Learning Goals:

Learning Objectives:
dipole on the basis of London dispersion
forces.
• Explain how energy and IMFs are involved in
phase changes.
• Interpret heating curves and phase diagrams.
• Describe liquid crystals, identify types of liquid
crystals, and describe how they can be useful.
• Explain how solutes can be separated by
chromatography based on intermolecular
interactions.
• Perform paper chromatography to calculate Rf
values and identify components of an
unknown mixture.
• Interpret the results of a chromatography
experiment in terms of the relative strength of
interactions among and between the
components.
• Use aspects of particulate models (i.e. particle
spacing, motion, and forces of attraction) to
reason about observed differences between
solid and liquid phases and among solid and
liquid materials.

Relevant Standards:
1.5: The student can re-express key elements of
natural phenomena across multiple
representations in the domain.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.2: The student can design a plan for collecting
data to answer a particular scientific question.
4.3: The student can collect data to answer a
particular scientific question.
4.4: The student can evaluate sources of data to
answer a particular scientific question.
5.1: The student can analyze data to identify
patterns or relationships.
5.2: The student can refine observations and
measurements based on data analysis.
5.3: The student can evaluate the evidence
provided by data sets in relation to a particular
scientific question.
6.1: The student can justify claims with
evidence.
7.1: The student can connect phenomena and
models across spatial and temporal scales.

Formative Assessments:
• Chapter 11 Test
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Learning Goals:

Summative Assessments:
• Chapter 11 reading
quiz
• Lab write-up

KRSD Office of Curriculum and Instruction

Performance Assessments:
• Lab technique

Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 426-452
• Textbook problems from pages 453-461
• Guided Inquiry Lab: Chromatography of Inks

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 11 test
• Reduced answer choices on chapter 11 test
• Frequent rest breaks on chapter 11 test
• Read directions to students on chapter 11 test
• Highlight key directions on chapter 11 test
• Chunk Chromatography of Inks Lab Report
English-Language Learners
• Extended time on chapter 11 test
• Reduced answer choices on chapter 11 test
• Read directions to students on chapter 11 test
• Highlight key directions on chapter 11 test
• Allow outlining, instead of writing for Chromatography of Inks Lab Report
Advanced Learners Students
• Vary test format for chapter 11 test
Struggling Learners Students
• Extended time on chapter 11 test
• Frequent rest breaks on chapter 11 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
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Instructional Strategies (refer to Robert Marzano’s 41 Elements):
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 11
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: gas, liquid, solid, intermolecular, intramolecular, [London] dispersion, dipole-dipole, hydrogen bonding, ion-dipole, viscosity, surface tension, phase
change, heating curve, critical temperature, critical pressure, triple point, volatility, vapor pressure, liquid crystal, nematic, smectic, cholesteric
Non-Essential: smectic A, smectic C
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Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• “NeverWet Arrives – Hands-On Product Demonstration” by LancasterOnline on YouTube (5:05)-https://www.youtube.com/watch?v=DZrjXSsfxMQ&index=9&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk
• “Wringing out Water on the ISS – for Science!” by Canadian Space Agency on YouTube (3:18)—
https://www.youtube.com/watch?v=o8TssbmY-GM&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=17
• Portions of “Supercritical Fluids” by Flachzange1337 on YouTube
(https://www.youtube.com/watch?v=GEr3NxsPTOA&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=10) and “A Close Look at Supercritical Carbon
Dioxide, CO2” by Applied Science on YouTube (https://www.youtube.com/watch?v=gCTKteN5Y4&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=11)
• “Triple Point” by coachk12 on YouTube (2:06)-https://www.youtube.com/watch?v=BLRqpJN9zeA&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=12
• “Liquid Crystals – Chalk Talk” by National Science Foundation on YouTube (2:08)-https://www.youtube.com/watch?v=nAJgchCI3kg&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=13
Leveled Reading-
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Unit 10: Solids and Modern Materials
Recommended Duration: 2 weeks (February-March)
Unit Description: This unit discusses how the microscopic structures inform the macroscopic characteristics of solids. Metallic, ionic, molecular, covalentnetwork, and polymeric solids are discussed. Nanomaterials are briefly introduced at the end of the unit.
Essential Questions
• How can we classify solids?
• What is the difference between crystalline and amorphous?
• What is a unit cell, and what shapes can it take?
• How are metallic solids structured?
• What is close packing, and why is it important?
• What are alloys, how are they useful, and how are they classified?
• What are models used to describe metallic bonding?
• How do the structures of ionic solids and molecular solids differ?
• What are covalent-network solids, and how can their conductivity be improved?
• What are polymers, and how are they formed?
• What are nanomaterials, and what are some examples?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
2.A.1: The different properties of solids and
liquids can be explained by differences in their
structures, both at the particulate level and in
their supramolecular structures.
2.D.1: Ionic solids have high melting points, are
brittle, and conduct electricity only when
molten or in solution.
2.D.2: Metallic solids are good conductors of
heat and electricity, have a wide range of
melting points, and are shiny, malleable,
ductile, and readily alloyed.
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Learning Goal:
Students will be able to identify
that properties of a solid are
derived from their molecular
arrangement, and I will be able to
classify solids based on
macroscopic and microscopic
characteristics.

Enduring Understandings:
• 2.A: Matter can be described by its physical
properties. The physical properties of a substance
generally depend on the spacing between the
particles (atoms, molecules, ions) that make up the
substance and the forces of attraction among them.
• 2.D: The type of bonding in the solid state can be
deduced from the properties of the solid state.
• 5.D: Electrostatic forces exist between molecules as
well as between atoms or ions, and breaking the
resultant intermolecular interactions requires
energy.

Learning Objectives:
SWBAT…
• Describe types of solids.
• Identify types of unit cells.
• Describe the structure of metals and alloys.
• Compare the properties of metal alloys with their constituent
elements to determine if an alloy has formed, identify the type of
alloy formed, and explain the differences in properties using
particulate level reasoning.
• Use the electron sea model of metallic bonding to predict or make
claims about the macroscopic properties of metals or alloys.
• Create representations of a metallic solid, covalent solid, and
molecular solid that show essential characteristics of the structures
and interactions present in the substances.
• Explain metallic bonding and properties of ionic solids.

Relevant Standards:
2.D.3: Covalent network solids generally have
extremely high melting points, are hard, and are
thermal insulators. Some conduct electricity.
2.D.4: Molecular solids with low molecular
weight usually have low melting points and are
not expected to conduct electricity as solids, in
solution, or when molten.
5.D.3: Noncovalent and intermolecular
interactions play important roles in many
biological and polymer systems.
Secondary(Supportive):
Science Practices:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.2: The student can describe representations
and models of natural or man-made
phenomena and systems in the domain.
1.3: The student can refine representations and
models of natural or man-made phenomena
and systems in the domain.
1.4: The student can use representations and
models of analyze situations or solve problems
quantitatively and qualitatively.
1.5: The student can re-express key elements of
natural phenomena across multiple
representations in the domain.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
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Learning Goal:

Learning Objectives:
• Create or interpret a representation of an ionic solid that shows
essential characteristics of the structure and interactions present in
the substance.
• Explain how a bonding model involving delocalized electrons is
consistent with macroscopic properties of metals (e.g.,
conductivity, malleability, ductility, and low volatility) and the shell
model of the atom.
• Describe the structures of molecular solids and covalent-network
solids.
• Use molecular-orbital model to explain semiconductors and doping.
• Explain the structures and benefits of polymers and nanomaterials.

Formative Assessments:
• Chapter 12 Test

Summative Assessments:
• Chapter 12 reading
quiz

Performance Assessments:

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 12 test
• Reduced answer choices on chapter 12 test
• Frequent rest breaks on chapter 12 test
• Read directions to students on chapter 12 test
• Highlight key directions on chapter 12 test
English-Language Learners
• Extended time on chapter 12 test
• Reduced answer choices on chapter 12 test
• Read directions to students on chapter 12 test
• Highlight key directions on chapter 12 test
Advanced Learners Students
• Vary test format for chapter 12 test
Struggling Learners Students
• Extended time on chapter 12 test
• Frequent rest breaks on chapter 12 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
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Major Activities/ Assignments (required):
• Textbook reading pages 464-503
• Textbook problems from pages 504-511

Instructional Strategies (refer to Robert Marzano’s 41 Elements):
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 12
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
•
Unit Vocabulary:
Essential: solid, crystalline, amorphous, unit cell, crystal lattice, body-centered, face-centered, primitive, close packing, coordination number, alloy, intermetallic
compound, heterogeneous alloy, substitutional alloy, interstitial alloy, electron-sea model, metallic bonding, covalent-network solid, semiconductor, doping,
polymer, nanotechnology
Non-Essential: cubic close packing, hexagonal close packing, p-type semiconductor, n-type semiconductor, addition polymerization, condensation
polymerization, grapheme, fullerenes, nanotubes
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Interdisciplinary Connections
(Applicable Standards):
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• “Network Solids and Carbon: Crash Course Chemistry #34” by CrashCourse on YouTube (8:20)-https://www.youtube.com/watch?v=b_SXwfHQ774&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=14
• “What is an Alloy? – Naked Science Scrapbook” by NakedScientists on YouTube (6:45)-https://www.youtube.com/watch?v=9LHDSB1n11k&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=16
• “How It’s Made Stainless Steel” by TRR56 on YouTube (5:01)-https://www.youtube.com/watch?v=sTrvSXJW8zw&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=15
Leveled Reading-
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__x__ Information & Communication
Technologies Literacy
__x__ Communication & Collaboration
__x__ Information Literacy

Unit 11: Properties of Solutions
Recommended Duration: 3 weeks (March)
Unit Description: This unit expands upon students’ current knowledge regarding solutions. The process of solution formation is discussed in terms of
mechanics and energetics. Saturated solutions, factors affecting solubility, and ways to express solution concentration are addressed. Colligative properties,
colloids, and environmental implications of solutions are considered.
Essential Questions
• What is a solution?
• How is energy involved in the solution process?
• What are saturated, unsaturated, and supersaturated solutions?
• What factors affect solubility?
• How can solution concentration be expressed?
• What are colligative properties?
• What are colloids, and how do they differ from solutions?

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
2.A.3: Solutions are homogeneous mixtures in
which the physical properties are dependent on
the concentration of the solute and the
strengths of all interactions among the particles
of the solutes and solvent.
5.A.1: Temperature is a measure of the average
kinetic energy of atoms and molecules.
6.C.3: The solubility of a substance can be
understood in terms of chemical equilibrium.
Secondary(Supportive):
Science Practices:
2.1: The student can justify the selection of a
mathematical routine to solve problems.

79

KRSD Office of Curriculum and Instruction

Enduring Understandings:
• 2.A: Matter can be described by its physical properties. The physical
properties of a substance generally depend on the spacing between
the particles (atoms, molecules, ions) that make up the substance
and the forces of attraction among them.
• 5.A: Two systems with different temperatures that are in thermal
contact will exchange energy. The quantity of thermal energy
transferred from one system to another is called heat.
• 6.C: Chemical equilibrium plays an important role in acid-base
chemistry and in solubility.

Learning Goals:
Students will be able to explain that the
properties of a solution are a function of the
constituent components and I will be able to
predict solubility based on these characteristics.

Learning Objectives:
SWBAT…
• Explain the mechanics and energetics of
solution formation.
• Differentiate solution formation from chemical
reactions.
• Predict whether a solution is saturated,
unsaturated, or supersaturated based on data,
lab observation, or solubility graphs.
• Discuss factors that affect solubility.
• Calculate solution concentration in a variety of
methods.
• Create or interpret representations that link
the concept of molarity with particle views of
solutions.
• Discuss how colligative properties affect
characteristics of a solution.
• Explain how colloids are related to solutions.

Relevant Standards:
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
6.1: The student can justify claims with
evidence.
6.2: The student can construct explanations of
phenomena based on evidence produced
through scientific practices.
6.3: The student can articulate the reasons that
scientific explanations and theories are refined
or replaced.
6.4: The student can make claims and
predictions about natural phenomena based on
scientific theories and models.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
Formative Assessments:
• Chapter 13 Test

Learning Goals:

Summative Assessments:
• Chapter 13 reading
quiz

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 13 test
• Reduced answer choices on chapter 13 test
• Frequent rest breaks on chapter 13 test
• Read directions to students on chapter 13 test
• Highlight key directions on chapter 13 test
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Performance Assessments:

Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 514-547
• Textbook problems from pages 548-555

Possible Assessment Modifications /Accommodations:
English-Language Learners
• Extended time on chapter 13 test
• Reduced answer choices on chapter 13 test
• Read directions to students on chapter 13 test
• Highlight key directions on chapter 13 test
Advanced Learners Students
• Vary test format for chapter 13 test
Struggling Learners Students
• Extended time on chapter 13 test
• Frequent rest breaks on chapter 13 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
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Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapters 13
• Optional colligative properties logic puzzle
• Strategic assignment of group presentation topics about calculating concentration, colligative properties, and colloids
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: solution, solvation, solute, solvent, ppm, ppb, mole fraction, molarity, molality, colligative property, osmosis, hydrophilic, hydrophobic, colloid
Non-Essential:
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10
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Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

KRSD Office of Curriculum and Instruction

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
Texts/Materials: Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
Leveled Reading-
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Unit 12: Chemical Kinetics
Recommended Duration: 2 weeks (April)
Unit Description: This unit introduces factors that affect reaction rates—phase of reactants, temperature, concentration, and the presence of a catalyst.
Reaction rates, reaction orders, half-lives, and activation energy are calculated. Rate laws and reaction mechanisms are written for elementary and multi-step
reactions. Catalysis is introduced, and connected to biological concepts.
Essential Questions
• What factors affect reaction rates?
• What is the difference between instantaneous rate and
average rate?
• How are rate laws and reaction orders determined?
• How does the rate of a reaction change over time, in terms of
first-order, second-order, and zero-order reactions?
• How do collisions, orientation, and activation energy relate to
reaction rate?
• What is a reaction mechanism, and how does it relate to the
rate law for the reaction?
• What is a catalyst, and why is it useful?

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
4.A.1: The rate of a reaction is influenced by the
concentration or pressure of reactants, the
phase of the reactants and products, and
environmental factors such as temperature and
solvent.
4.A.2: The rate law shows how the rate depends
on reactant concentrations.
4.A.3: The magnitude and temperature
dependence of the rate of reaction is contained
quantitatively in the rate constant.
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Enduring Understandings:
• 4.A: Reaction rates that depend on temperature and other environmental
factors are determined by measuring changes in concentrations of reactants
or products over time.
• 4.B: Elementary reactions are mediated by collisions between molecules.
Only collisions having sufficient energy and proper relative orientation of
reactants lead to products.
• 4.C: Many reactions proceed via a series of elementary reactions.
• 4.D: Reaction rates may be increased by the presence of a catalyst.
• 5.A: Two systems with different temperatures that are in thermal contact
will exchange energy. The quantity of thermal energy transferred from one
system to another is called heat.
• 5.E: Chemical or physical processes are driven by a decrease in enthalpy or
an increase in entropy, or both.

Learning Goals:
Students will be able to identify that reaction
rates are based on concentration, phase,
temperature, and catalysts; and, I will be able to
write rate laws and determine reaction order for
single and multi-step reaction mechanisms.

Learning Objectives:
SWBAT…
• Describe factors that affect reaction rates.
• Calculate instantaneous rate and average rate
of reactions.
• Write rate laws from reaction data.
• Identify overall reaction orders and reaction
orders with regard to specific reactants.
• Calculate activation energy.
• Explain how temperature, collisions, and
orientation affects reaction rate.
• Analyze reaction mechanisms to determine if
they are consistent with rate laws.
• Describe types and functions of catalysts.

Relevant Standards:
4.B.1: Elementary reactions can be
unimolecular or involve collisions between two
or more molecules.
4.B.2: Not all collisions are successful. To get
over the activation energy barrier, the colliding
species need sufficient energy. Also, the
orientations of the reactant molecules during
the collision must allow for the rearrangement
of reactant bonds to form product bonds.
4.B.3: A successful collision can be viewed as
following a reaction path with an associated
energy profile.
4.C.1: The mechanism of a multistep reaction
consists of a series of elementary reactions that
add up to the overall reaction.
4.C.2: In many reactions, the rate is set by the
slowest elementary reaction, or rate-limiting
step.
4.C.3: Reaction intermediates, which are
formed during the reaction but not present in
the overall reaction, play an important role in
multistep reactions.
4.D.1: Catalysts function by lowering the
activation energy of an elementary step in a
reaction mechanism, and by providing a new
and faster reaction mechanism.
4.D.2: Important classes in catalysis include
acid-base catalysis, surface catalysis, and
enzyme catalysis.
5.A.1: Temperature is a measure of the average
kinetic energy of atoms and molecules.
5.E.1: Entropy is a measure of the dispersal of
matter and energy.
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Learning Goals:

Learning Objectives:

Relevant Standards:
Secondary(Supportive):
Science Practices:
2.1: The student can justify the selection of a
mathematical routine to solve problems.
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.3: The student can collect data to answer a
particular scientific question.
4.4: The student can evaluate sources of data to
answer a particular scientific question.
5.1: The student can analyze data to identify
patterns or relationships.
5.2: The student can refine observations and
measurements based on data analysis.
5.3: The student can evaluate the evidence
provided by data sets in relation to a particular
scientific question.
6.1: The student can justify claims with
evidence.
6.2: The student can construct explanations of
phenomena based on evidence produced
through scientific practices.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
7.2: The student can connect concepts in and
across domain(s) to generalize or extrapolate in
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Learning Goals:

Learning Objectives:

Relevant Standards:
and/or across enduring understandings and/or
big ideas.
Formative Assessments:
• Chapter 14 Test

Learning Goals:

Summative Assessments:
• Chapter 14 reading
quiz

Performance Assessments:
• Lab technique

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 14 test
• Reduced answer choices on chapter 14 test
• Frequent rest breaks on chapter 14 test
• Read directions to students on chapter 14 test
• Highlight key directions on chapter 14 test
English-Language Learners
• Extended time on chapter 14 test
• Reduced answer choices on chapter 14 test
• Read directions to students on chapter 14 test
• Highlight key directions on chapter 14 test
Advanced Learners Students
• Vary test format for chapter 14 test
Struggling Learners Students
• Extended time on chapter 14 test
• Frequent rest breaks on chapter 14 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
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Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 558-597
• Textbook problems from pages 597-609
• Lab: Factors that Affect Reaction Rates

Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapters 14
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
•
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Unit Vocabulary:
Essential: instantaneous, reaction order, half-life, collision model, orientation, activation energy, Arrhenius equation, reaction mechanism, elementary reaction,
catalysis, homogeneous catalysis, heterogeneous catalysis
Non-Essential: Arrhenius plot, enzyme
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• “The Belousov-Zhabotinsky Oscillating Reaction” by Tim Kench on YouTube (1:15)-https://www.youtube.com/watch?v=PpyKSRo8Iec&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=18
• “Catalytic Converter Deconstructed” by Wiggles on YouTube (4:35)-- https://www.youtube.com/watch?v=rmtFpSV0tY&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=20
Leveled Reading-

89

KRSD Office of Curriculum and Instruction

Unit 13: Chemical Equilibrium
Recommended Duration: 2 weeks (April)
Unit Description: This unit introduces the concept of dynamic equilibrium. Equilibrium constant expressions are written, and equilibrium constants are
calculated. Reaction quotient is calculated and used as a predictive value. Le Chatelier’s Principle is introduced as a guide by which shifts in equilibriums can
be predicted and explained.
Essential Questions
• What is dynamic equilibrium, as opposed to static equilibrium?
• How can we write an equilibrium constant expression and calculate
the equilibrium constant?
• What does the magnitude of the equilibrium value indicate about the
reaction?
• How can we use the reaction quotient to predict how the reaction
will proceed to equilibrium?
• What is Le Chatelier’s Principle, and how can we use it to predict or
explain shifts in equilibrium?

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
5.E.1: Entropy is a measure of the dispersal of
matte and energy.
5.E.3: If a chemical of physical process is not
driven by both entropy and enthalpy changes,
then the Gibbs free energy change can be used
to determine whether the process is
thermodynamically favored.
5.E.4: External sources of energy can be used to
drive change in cases where the Gibbs free
energy change is positive.
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Enduring Understandings:
• 5.E: Chemical or physical processes are driven by a decrease in
enthalpy or an increase in entropy, or both.
• 6.A: Chemical equilibrium is a dynamic, reversible state in which rates
of opposing processes are equal.
• 6.B: Systems at equilibrium are responsive to external perturbations,
with the response leading to a change in the composition of the
system.
• 6.C: Chemical equilibrium plays an important role in acid-base
chemistry and in solubility.
• 6.D: The equilibrium constant is related to temperature and the
difference in Gibbs free energy between reactants and products.

Learning Goals:
Students will be able to understand that chemical
equilibrium is a dynamic process that is affected
by concentration, volume, temperature, and
pressure; and, I will be able to write equilibrium
constant expressions and calculate the value of
equilibrium constants.

Learning Objectives:
SWBAT…
• Explain dynamic equilibrium.
• Write equilibrium-constant expressions based
on the law of mass action.
• Calculate equilibrium constants, equilibrium
concentrations, and reaction quotients.
• Use Le Chatelier’s principle to predict shifts in
equilibrium.

Relevant Standards:
6.A.1: In many classes of reactions, it is
important to consider both the forward and
reverse reaction.
6.A.2: The current state of a system undergoing
a reversible reaction can be characterized by
the extent to which reactants have been
converted to products. The relative quantities
of reaction components are quantitatively
described by the reaction quotient, Q.
6.A.3: When a system is at equilibrium, all
macroscopic variables, such as concentrations,
partial pressures, and temperature, do not
change over time. Equilibrium results from an
equality between the rates of the forward and
reverse reactions, at which point Q=K.
6.A.4: The magnitude of the equilibrium
constant, K, can be used to determine whether
the equilibrium lies toward the reactant side or
product side.
6.B.1: Systems at equilibrium respond to
disturbances by partially countering the effect
of the disturbance (Le Chatelier’s principle).
6.B.2: A disturbance to the system at
equilibrium causes Q to differ from K, thereby
taking the system out of the original equilibrium
state. The system responds by bringing Q back
into agreement with K, thereby establishing a
new equilibrium state.
6.C.3: The solubility of a substance can be
understood in terms of chemical equilibrium.
6.D.1: When the difference in Gibbs free energy
between reactants and products (ΔG°) is much
larger than the thermal energy (RT), the
equilibrium constant is either very small (for
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Learning Goals:

Learning Objectives:

Relevant Standards:
ΔG°>0) or very large (for ΔG°<0). When ΔG° is
comparable to the thermal energy (RT), the
equilibrium constant is near 1.
Secondary(Supportive):
Science Practices:
2.1: The student can justify the selection of a
mathematical routine to solve problems.
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.2: The student can design a plan for collecting
data to answer a particular scientific question.
4.3: The student can collect data to answer a
particular scientific question.
4.4: The student can evaluate sources of data to
answer a particular scientific question.
5.1: The student can analyze data to identify
patterns or relationships.
5.2: The student can refine observations and
measurements based on data analysis.
5.3: The student can evaluate the evidence
provided by data sets in relation to a particular
scientific question.
6.1: The student can justify claims with
evidence.
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Learning Goals:

Learning Objectives:

Relevant Standards:
6.2: The student can construct explanations of
phenomena based on evidence produced
through scientific practices.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
7.2: The student can connect concepts in and
across domain(s) to generalize or extrapolate in
and/or across enduring understandings and/or
big ideas.

Formative Assessments:
• Chapter 15 Test

Learning Goals:

Summative Assessments:
• Chapter 15 reading
quiz

Performance Assessments:
• Lab technique

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 15 test
• Reduced answer choices on chapter 15 test
• Frequent rest breaks on chapter 15 test
• Read directions to students on chapter 15 test
• Highlight key directions on chapter 15 test
• Chunk Equilibrium Lab Report
English-Language Learners
• Extended time on chapter 15 test
• Reduced answer choices on chapter 15 test
• Read directions to students on chapter 15 test
• Highlight key directions on chapter 15 test
• Allow outlining, instead of writing for Equilibrium Lab Report
Advanced Learners Students
• Vary test format for chapter 15 test
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Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 612-641
• Textbook problems from pages 642-649
• Lab: Equilibrium (Colors of the Rainbow)

Struggling Learners Students
• Extended time on chapter 15 test
• Frequent rest breaks on chapter 15 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students

94

KRSD Office of Curriculum and Instruction

Possible Instructional Modifications /Accommodations/Differentiation:
• AP Level questions on topics in chapter 15
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: dynamic equilibrium, equilibrium constant, heterogeneous equilibrium, reaction quotient, Le Chatelier’s Principle
Non-Essential: static equilibrium
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

Resources:
Texts/Materials: Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
Leveled Reading-
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__x__ Communication & Collaboration
__x__ Information Literacy

Unit 14: Acid-Base Equilibria
Recommended Duration: 2.5 weeks (May)
Unit Description: This unit focuses on one aspect of equilibrium—acid-base reactions. Arrhenius, Bronsted-Lowry, and Lewis definitions for acids and bases
will be discussed. Concentration of H+ and OH- ions, as well as pH and pOH will be calculated. Strong acids and bases will be differentiated from weak acids
and bases. Equilibrium expressions and calculations will be applied to the study of weak acids and bases. Hydrolysis of salts and chemical structure that affects
a substance’s acidic behavior will be considered.
Essential Questions
• What are acid and bases according to Arrhenius? Bronsted-Lowry?
Lewis?
• What is a conjugate acid-base pair?
• What is autoionization of water?
• How are pH and pOH calculated?
• How can we calculate equilibrium concentrations in reactions involving
weak acids and bases?
• What is hydrolysis, and how can we predict when it will occur?
• What structural factors affect acid strength?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
3.B.2: In a neutralization reaction, protons are
transferred from an acid to a base.
6.A.1: In many classes of reactions, it is
important to consider both the forward and
reverse reaction.
6.A.2: The current state of a system undergoing
a reversible reaction can be characterized by
the extent to which reactants have been
converted to products. The relative quantities
of reaction components are quantitatively
described by the reaction quotient, Q.
6.A.3: When a system is at equilibrium, all
macroscopic variables, such as concentrations,
partial pressures, and temperature, do not
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Enduring Understandings:
• 3.B: Chemical reactions can be classified by considering what the
reactants are, what the products are, or how they change from
one into the other. Classes of chemical reactions include synthesis,
decomposition, acid-base, and oxidation-reduction reactions.
• 6.A: Chemical equilibrium is a dynamic, reversible state in which
rates of opposing processes are equal.
• 6.C: Chemical equilibrium plays an important role in acid-base
chemistry and in solubility.

Learning Goal:
Students will be able to that acids and bases
react based on their type (strong/weak,
monoprotic/polyprotic), concentration, and
quantity; and, I will be able to calculate pH, pOH,
Ka, and Kb.

Learning Objectives:
SWBAT…
• Define acids and bases in terms of Arrhenius,
Bronsted-Lowry, and Lewis.
• Identify conjugate acid-base pairs.
• Define autoionization of water.
• Calculate [H+], [OH-], pH, and pOH.
• Identify strong and weak acids/bases.
• Calculate concentration, Ka, Kb, and percent
ionization for weak acids/bases.
• Predict the acidity or basicity of a solution
based on hydrolysis of salts.
• Explain the relative strengths of acids and
bases based on molecular structure,
interparticle forces, and solution equilibrium.

Relevant Standards:
change over time. Equilibrium results from an
equality between the rates of the forward and
reverse reactions, at which point Q=K.
6.A.4: The magnitude of the equilibrium
constant, K, can be used to determine whether
the equilibrium lies toward the reactant side or
product side.
6.C.2: The pH is an important characteristic of
aqueous solutions that can be3 controlled with
buffers. Comparing pH to pKa allows one to
determine the protonation state of a molecule
with a labile proton.
Secondary(Supportive):
Science Practices:
2.1: The student can justify the selection of a
mathematical routine to solve problems.
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.3: The student can collect data to answer a
particular scientific question.
4.4: The student can evaluate sources of data to
answer a particular scientific question.
5.1: The student can analyze data to identify
patterns or relationships.
5.2: The student can refine observations and
measurements based on data analysis.
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Learning Goal:

Learning Objectives:

Relevant Standards:
5.3: The student can evaluate the evidence
provided by data sets in relation to a particular
scientific question.
6.1: The student can justify claims with
evidence.
6.2: The student can construct explanations of
phenomena based on evidence produced
through scientific practices.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
7.2: The student can connect concepts in and
across domain(s) to generalize or extrapolate in
and/or across enduring understandings and/or
big ideas.

Formative Assessments:
• Chapter 16 Test

Learning Goal:

Summative Assessments:
• Chapter 16 reading
quiz

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 16 test
• Reduced answer choices on chapter 16 test
• Frequent rest breaks on chapter 16 test
• Read directions to students on chapter 16 test
• Highlight key directions on chapter 16 test
• Chunk Hydrolysis of Salts Lab Report
English-Language Learners
• Extended time on chapter 16 test
• Reduced answer choices on chapter 16 test
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Performance Assessments:
• Lab technique

Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 652-693
• Textbook problems from pages 694-701
• Lab: Hydrolysis of Salts

Possible Assessment Modifications /Accommodations:
• Read directions to students on chapter 16 test
• Highlight key directions on chapter 16 test
• Allow outlining, instead of writing for Hydrolysis of Salts Lab Report
Advanced Learners Students
• Vary test format for chapter 16 test
Struggling Learners Students
• Extended time on chapter 16 test
• Frequent rest breaks on chapter 16 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
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Possible Instructional Modifications /Accommodations/Differentiation:
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 16
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: Arrhenius, Bronsted-Lowry, Lewis, conjugate acid-base pair, autoionization, pH, pOH, monoprotic, polyprotic, Ka, Kb, hydrolysis, binary acid, oxyacid,
carboxyl group
Non-Essential:
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10
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Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy
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____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

__x__ Communication & Collaboration
__x__ Information Literacy

Resources:
Texts/Materials:
• Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
• “pH and pOH: Crash Course Chemistry #30” by CrashCourse on YouTube (11:23)-https://www.youtube.com/watch?v=LS67vS10O5Y&list=PL6t5JeyJa6kkivVk5dl8jOGmoF9GDU1fk&index=21
Leveled Reading-
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Unit 15: Additional Aspects of Aqueous Equilibria
Recommended Duration: 3 weeks (May)
Unit Description: This unit introduces a specific aspect of Le Chatelier’s Principle—the common ion effect. Buffers are thoroughly examined, and titration
curves are considered. Solubility-product constants are calculated with regards to common ion effect, pH, formation of complex ions, and amphiprotism.
Selective precipitation of ions and qualitative analysis for metallic elements are discussed.
Essential Questions
• What is the common ion effect?
• What is a buffered solution, how is it made, and why is it useful?
• How can we calculate concentrations of species in a buffered
solution?
• What information do titration curves provide?
• What is the solubility-product constant, how is it calculated, and why
it is useful?
• What factors affect solubility?
• How can ions be selectively precipitated?
• What is qualitative analysis for metallic elements?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
3.B.2: In a neutralization reaction, protons are
transferred from an acid to a base.
6.A.1: In many classes of reactions, it is
important to consider both the forward and
reverse reaction.
6.A.2: The current state of a system undergoing
a reversible reaction can be characterized by
the extent to which reactants have been
converted to products. The relative quantities
of reaction components are quantitatively
described by the reaction quotient, Q.
6.A.3: When a system is at equilibrium, all
macroscopic variables, such as concentrations,
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Enduring Understandings:
• 3.B: Chemical reactions can be classified by considering what the
reactants are, what the products are, or how they change from one
into the other. Classes of chemical reactions include synthesis,
decomposition, acid-base, and oxidation-reduction reactions.
• 6.A: Chemical equilibrium is a dynamic, reversible state in which rates
of opposing processes are equal.
• 6.C: Chemical equilibrium plays an important role in acid-base
chemistry and in solubility.

Learning Goal:
Students will be able to understand that solutions
are systems of dynamic equilibrium, and I will be
able to predict how changes to the system will
affect that equilibrium.

Learning Objectives:
SWBAT…
• Explain the common ion effect, and perform
calculations in solutions where the common
ion effect occurs.
• Explain what a buffer is and why it is useful.
• Calculate concentrations of species at
equilibrium in buffered solutions.
• Prepare and evaluate the efficacy of buffers.
• Interpret a titration curve.
• Calculate the solubility-product constant, or
the amount of a substance that can be
dissolved at a given temperature and pressure.
• Discuss factors that affect solubility.
• Explain how to selectively precipitate ions.
• Explain how to qualitatively analyze
substances for metallic elements.

Relevant Standards:
partial pressures, and temperature, do not
change over time. Equilibrium results from an
equality between the rates of the forward and
reverse reactions, at which point Q=K.
6.A.4: The magnitude of the equilibrium
constant, K, can be used to determine whether
the equilibrium lies toward the reactant side or
product side.
6.C.2: The pH is an important characteristic of
aqueous solutions that can be3 controlled with
buffers. Comparing pH to pKa allows one to
determine the protonation state of a molecule
with a labile proton.
6.C.3: The solubility of a substance can be
understood in terms of chemical equilibrium.
Secondary(Supportive):
Science Practices:
1.1: The student can create representations and
models of natural or man-made phenomena
and systems in the domain.
1.2: The student can describe representations
and models of natural or man-made
phenomena and systems in the domain.
1.5: The student can re-express key elements of
natural phenomena across multiple
representations in the domain.
2.1: The student can justify the selection of a
mathematical routine to solve problems.
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
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Learning Goal:

Learning Objectives:

Relevant Standards:
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.3: The student can collect data to answer a
particular scientific question.
4.4: The student can evaluate sources of data to
answer a particular scientific question.
5.1: The student can analyze data to identify
patterns or relationships.
5.2: The student can refine observations and
measurements based on data analysis.
5.3: The student can evaluate the evidence
provided by data sets in relation to a particular
scientific question.
6.1: The student can justify claims with
evidence.
6.2: The student can construct explanations of
phenomena based on evidence produced
through scientific practices.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
7.2: The student can connect concepts in and
across domain(s) to generalize or extrapolate in
and/or across enduring understandings and/or
big ideas.

104

KRSD Office of Curriculum and Instruction

Learning Goal:

Learning Objectives:

Formative Assessments:
• Chapter 17 Test

Summative Assessments:
• Chapter 17 reading
quiz

Performance Assessments:
• Lab technique

Major Activities/ Assignments (required):
• Textbook reading pages 704-740
• Textbook problems from pages 740-747
• Guided Inquiry Lab: Determination of the Concentration
and Ka of Acetic Acid in Vinegar using a Titration Curve
OR Determination of the Ksp of Calcium Hydroxide

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 17 test
• Reduced answer choices on chapter 17 test
• Frequent rest breaks on chapter 17 test
• Read directions to students on chapter 17 test
• Highlight key directions on chapter 17 test
• Chunk Determination of the Ka of Acetic Acid in Vinegar Lab Report
English-Language Learners
• Extended time on chapter 17 test
• Reduced answer choices on chapter 17 test
• Read directions to students on chapter 17 test
• Highlight key directions on chapter 17 test
• Allow outlining, instead of writing for Determination of the Ka of Acetic Acid in Vinegar Lab Report
Advanced Learners Students
• Vary test format for chapter 17 test
Struggling Learners Students
• Extended time on chapter 17 test
• Frequent rest breaks on chapter 17 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
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Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 17
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
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Essential: common ion effect, buffer, buffer capacity, titration, titration curve, monoprotic, polyprotic, solubility, complex ion, amphoterism, selective
precipitation, qualitative analysis
Non-Essential:
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

Resources:
Texts/Materials: Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
Leveled Reading-
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__x__ Communication & Collaboration
__x__ Information Literacy

Unit 16: Chemical Thermodynamics
Recommended Duration: 2 weeks (May-June)
Unit Description: This unit expands upon students’ prior knowledge of chemical thermodynamics. Thermodynamically favorable (spontaneous) processes are
discussed. Entropy, the second law of thermodynamics, and a molecular interpretation of entropy are introduced. Gibbs free energy is presented as a method
for predicting the thermodynamic favorability of a reaction. The relationship between free energy and the equilibrium constant is discussed.
Essential Questions
• What does thermodynamically favorable mean?
• When are processes thermodynamically favorable?
• What is entropy, and what is the second law of thermodynamics?
• How can entropy be explained at the particle level?
• What is the third law of thermodynamics?
• What is Gibbs free energy, and why is it a useful concept to discuss?
• What is free energy, and how does it relate to the equilibrium
constant?

Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
3.C.1: Production of heat or light, formation of a
gas, and formation of a precipitate and/or a
color change are possible evidences that a
chemical change has occurred.
3.C.2: Net changes in energy for a chemical
reaction can be endothermic or exothermic.
5.A.1: Temperature is a measure of the average
kinetic energy of atoms and molecules.
5.A.2: The process of kinetic energy transfer at
the particulate scale is referred to in this course
as heat transfer, and the spontaneous direction

108

KRSD Office of Curriculum and Instruction

Enduring Understandings:
• 3.C: Chemical and physical transformations may be observed in
several ways and typically involve a change in energy.
• 5.A: Two systems with different temperatures that are in thermal
contact will exchange energy. The quantity of thermal energy
transferred from one system to another is called heat.
• 5.B: Energy is neither created nor destroyed, but only transformed
from one form to another.
• 5.D: Electrostatic forces exist between molecules as well as between
atoms or ions, and breaking the resultant intermolecular interactions
requires energy.
• 6.D: The equilibrium constant is related to temperature and the
difference in Gibbs free energy between reactants and products.

Learning Goals:
Students will be able to explain that entropy and
enthalpy changes, along with the reaction
environment, determine the thermodynamic
favorability of a reaction; and, I will be able to
calculate Gibbs free energy to predict
thermodynamic favorability.

Learning Objectives:
SWBAT…
• Define thermodynamically favorable and
explain when processes are
thermodynamically favorable.
• Explain what entropy and the second law of
thermodynamics are.
• Describe changes in entropy at the particle
level.
• Explain the third law of thermodynamics.
• Define Gibbs free energy.
• Predict the thermodynamic favorability of a
reaction based on the Gibbs free energy.
• Relate free energy to temperature and the
equilibrium constant.

Relevant Standards:
of the transfer is always from a hot to a cold
body.
5.B.1: Energy is transferred between systems
either through heat transfer or through one
system doing work on the other system.
5.B.2: When two systems are in contact with
each other and are otherwise isolated, the
energy that comes out of one system is equal to
the energy that goes into the other system. The
combined energy of the two systems remains
fixed. Energy transfer can occur through either
heat exchange or work.
5.E.1: Entropy is a measure of the dispersal of
matter and energy.
5.E.2: Some physical or chemical processes
involve both a decrease in the internal energy
of the components (ΔH°<o) under consideration
and an increase in the entropy of those
components (ΔS°>0). These processes are
necessarily “thermodynamically favored”
(ΔG°<0).
5.E.3: If a chemical of physical process is not
driven by both entropy and enthalpy changes,
then the Gibbs free energy change can be used
to determine whether the process is
thermodynamically favored.
5.E.4: External sources of energy can be used to
drive change in cases where the Gibbs free
energy change is positive.
5.E.5: A thermodynamically favored process
may not occur due to kinetic constraints (kinetic
v. thermodynamic control).
6.D.1: When the difference in Gibbs free energy
between reactants and products (ΔG°) is much
larger than the thermal energy (RT), the
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Learning Goals:

Learning Objectives:

Relevant Standards:
equilibrium constant is either very small (for
ΔG°>0) or very large (for ΔG°<0). When ΔG° is
comparable to the thermal energy (RT), the
equilibrium constant is near 1.
Secondary(Supportive):
Science Practices:
2.2: The student can apply mathematical
routines to quantities that describe natural
phenomena.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
4.1: The student can justify the selection of the
kind of data needed to answer a particular
scientific question.
4.3: The student can collect data to answer a
particular scientific question.
4.4: The student can evaluate sources of data to
answer a particular scientific question.
6.4: The student can make claims and
predictions about natural phenomena based on
scientific theories and models.
7.1: The student can connect phenomena and
models across spatial and temporal scales.
7.2: The student can connect concepts in and
across domain(s) to generalize or extrapolate in
and/or across enduring understandings and/or
big ideas.
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Learning Goals:

Learning Objectives:

Formative Assessments:
• Chapter 19 Test

Summative Assessments:
• Chapter 19 reading
quiz

Performance Assessments:
• Lab technique

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 19 test
• Reduced answer choices on chapter 19 test
• Frequent rest breaks on chapter 19 test
• Read directions to students on chapter 19 test
• Highlight key directions on chapter 19 test
• Chunk Dissolution of Urea Lab Report
English-Language Learners
• Extended time on chapter 19 test
• Reduced answer choices on chapter 19 test
• Read directions to students on chapter 19 test
• Highlight key directions on chapter 19 test
• Allow outlining, instead of writing for Dissolution of Urea Lab Report
Advanced Learners Students
• Vary test format for chapter 19 test
Struggling Learners Students
• Extended time on chapter 19 test
• Frequent rest breaks on chapter 19 test
•
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge

111

KRSD Office of Curriculum and Instruction

Major Activities/ Assignments (required):
• Textbook reading pages 786-817
• Textbook problems from pages 817-825
• Lab: Dissolution of Urea

Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
Advanced Learners Students
• AP Level questions on topics in chapter 19
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
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Unit Vocabulary:
Essential: thermodynamically favorable, entropy, second law of thermodynamics, Boltzmann equation and constant, third law of thermodynamics, Gibbs free
energy, nonstandard conditions
Non-Essential:
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

Resources:
Texts/Materials: Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
Leveled Reading-
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__x__ Communication & Collaboration
__x__ Information Literacy

Unit 17: Electrochemistry
Recommended Duration: 2 weeks (June)
Unit Description: This unit opens with a brief review of oxidation states and oxidation-reduction reactions. Students are taught how to balance redox
reactions by the method of half reactions. Voltaic cells and cell potential are discussed. Free energy is related to redox reactions, and cell potentials under
nonstandard conditions are considered. Practical applications of electrochemistry are explained: batteries and fuel cells, corrosion, and electrolysis.
Essential Questions
• What are oxidation and reduction?
• How can redox reactions be balanced?
• What is a voltaic cell?
• How can cell potentials under standard conditions be determined?
• How does free energy relate to redox reactions?
• How can cell potentials under nonstandard conditions be
determined?
• What are practical applications of electrochemistry?
Relevant Standards:
Content Standards:
Primary(Power):
Essential Knowledge:
3.B.3: In oxidation-reduction (redox)
reactions, there is a net transfer of electrons.
The species that loses electrons is oxidized,
and the species that gains electrons is
reduced.
3.C.3: Electrochemistry shows the
interconversion between chemical and
electrical energy in galvanic and electrolytic
cells.
Secondary(Supportive):
Science Practices:
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Enduring Understandings:
• 3.B: Chemical reactions can be classified by considering what the
reactants are, what the products are, or how they change from one
into the other. Classes of chemical reactions include synthesis,
decomposition, acid-base, and oxidation-reduction reactions.
• 3.C: Chemical and physical transformations may be observed in
several ways and typically involve a change in energy.

Learning Goals:
Learning Objectives:
Students will be able to show SWBAT…
that electrochemical reactions
• Define oxidation and reduction.
are driven by electric
• Determine oxidation states before and after a reaction.
potential, and I will be able to
• Balance redox reactions by the method of half reactions.
write and balance equations
• Explain what a voltaic cell is and how it works.
for electrochemical reactions
• Determine cell potentials under standard conditions.
and calculate cell potential for
• Determine cell potentials under nonstandard conditions.
voltaic cells.
• Relate free energy to redox reactions.
• Evaluate types of batteries and fuel cells: lead-acid battery, alkaline
battery, nickel-cadmium battery, nickel-metal hydride battery,
lithium-ion battery, and hydrogen fuel cells.

Relevant Standards:
1.1: The student can create representations
and models of natural or man-made
phenomena and systems in the domain.
2.3: The student can estimate numerically
quantities that describe natural phenomena.
7.1: The student can connect phenomena
and models across spatial and temporal
scales.
7.2: The student can connect concepts in and
across domain(s) to generalize or extrapolate
in and/or across enduring understandings
and/or big ideas.
Formative Assessments:
• Chapter 20 Test

Learning Goals:

Summative Assessments:
• Chapter 20 reading
quiz

Performance Assessments:
• Lab technique

Possible Assessment Modifications /Accommodations:
Special Education Students
• Extended time on chapter 20 test
• Reduced answer choices on chapter 20 test
• Frequent rest breaks on chapter 20 test
• Read directions to students on chapter 20 test
• Highlight key directions on chapter 20 test
• Chunk Electrochemical Cells Lab Report
English-Language Learners
• Extended time on chapter 20 test
• Reduced answer choices on chapter 20 test
• Read directions to students on chapter 20 test
• Highlight key directions on chapter 20 test
• Allow outlining, instead of writing for Electrochemical Cells Lab Report
Advanced Learners Students
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Learning Objectives:

Major Activities/ Assignments (required):
• Textbook reading pages 828-865
• Textbook problems from pages 865-873
• Lab: Electrochemical Cells

• Vary test format for chapter 20 test
Struggling Learners Students
• Extended time on chapter 20 test
• Frequent rest breaks on chapter 20 test
Instructional Strategies (refer to Robert Marzano’s 41 Elements):
2.6: Identifying critical information
2.7: Organizing students to interact with new knowledge
2.8: Previewing new content
2.9: Chunking content into “digestible bites”
2.10: Processing of new information
2.11: Elaborating on new information
2.12: Recording and representing knowledge
2.13: Reflecting on learning
3.14: Reviewing content
3.15: Organizing students to practice and deepen knowledge
3.16: Using homework
3.17: Examining similarities and differences
3.18: Examining errors in reasoning
3.19: Practicing skills, strategies, and processes
3.20: Revising knowledge
4.21: Organizing students for cognitively complex tasks
4.22: Engaging students in cognitively complex tasks involving hypothesis generation and testing
4.23: Providing resources & guidance
Possible Instructional Modifications /Accommodations/Differentiation:
Special Education Students
• Preferential seating
• Additional cues and refocusing
• Textbooks for at-home use
• Review sessions during SMART
English-Language Learners
• Preferential seating
• Textbooks for at-home use
• Review sessions during SMART
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Possible Instructional Modifications /Accommodations/Differentiation:
Advanced Learners Students
• AP Level questions on topics in chapter 20
Struggling Learners Students
• Preferential seating
• Assistance in maintaining uncluttered folder and space
• Weekly home-school communication via email
• Teach time management skills
• Review sessions during SMART
Unit Vocabulary:
Essential: oxidation, reduction, redox, half reaction, voltaic cell, cell potential, standard conditions, standard reduction potential, free energy, emf, nonstandard
conditions, Nernst equation, corrosion, electrolysis, electrochemical cell
Non-Essential: oxidizing agent, reducing agent, lead-acid battery, alkaline battery, nickel-cadmium battery, nickel-metal hydride battery, lithium-ion battery,
hydrogen fuel cell
Interdisciplinary Connections
(Applicable Standards):
CCSS Mathematics: MP1, MP2, MP3,
MP4, MP5, MP6; HSN.Q.A.1,
HSN.Q.A.2, HSN.Q.A.3; HSA.CED.A.1,
HSA.CED.A.2, HSA.CED.A.4
CCSS ELA Literacy: RST.11-12.2, RST.1112.3, RST.11-12.4, RST.11-12.5, RST.1112.7, RST.11-12.10

Integration of Technology:

21st Century Themes:

21st Century Skills:

Technology:
• Lab equipment
• Mastering Chemistry
website for additional
support and practice
• Bozeman Science AP
Chemistry videos

____ Global Awareness

__x__ Critical Thinking and Problem
Solving
__x__ Information & Communication
Technologies Literacy

____ Civic Literacy
____ Financial, Economic, Business,
& Entrepreneurial Literacy
____ Health Literacy

Resources:
Texts/Materials: Chemistry: The Central Science, 12 ed. (Brown, LeMay & Bursten)
Leveled Reading-
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__x__ Communication & Collaboration
__x__ Information Literacy

