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Glencoe/McGraw-Hill

Chemistry: Concepts and Applications © 2009
Chapter Title: Chapter 1 Chemistry: The Science of Matter
Chapter Question: How is chemistry a science that is central to our lives?

Chapter Overview Template

Content Area: Science

Target Course/Grade Level: Science Grades 10-12

21°% Century Themes
Global Awareness
21°% Century Skills

Creativity and Innovation — Critical Thinking and Problem Solving — Communication and
Collaboration — Information Literacy Media Literacy — ICTY Literacy — Life and Career skills

Learning Targets

Standard: 5.1 Science Practices: All students will understand that science is both a body of knowledge
and an evidence-based, model-building enterprise that continually extends, refines, and revises
knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that
students must acquire to be proficient in science.

Strand: A. Understand Scientific Explanations: Students understand core concepts and principles of
science and use measurement and observation tools to assist in categorizing, representing, and
interpreting the natural and designed world.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Mathematical, physical, and computational tools are used to search for and explain
core scientific concepts and principles.

5.1.12.A1 Refine interrelationships among concepts and patterns of evidence found in
Section 1.1, 1.2 different central scientific explanations.

SE: 14-16, 24-31,

32-38, 42

ChemLab 10-11

Content Statement: Interpretation and manipulation of evidence-based models are used to build and
critique arguments/explanations.

5.1.12.A.2 Develop and use mathematical, physical, and computational tools to build
Section 1.1, 1.2 evidence-based models and to pose theories.
SE: 8-9, 34-35

ChemLab 36-37

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
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Content Statement:

Revisions of predictions and explanations are based on systematic observations,

accurate measurements, and structured data/evidence.

51.12.A.3
Section 1.2

SE: 34-35
ChemLab 36-37

Everyday Chemistry
17

Use scientific principles and theories to build and refine standards for data
collection, posing controls, and presenting evidence.

Strand: B. Generate Scientific Evidence Through Active Investigations: Students master the
conceptual, mathematical, physical, and computational tools that need to be applied when constructing
and evaluating claims.

Content Statement:

Logically designed investigations are needed in order to generate the evidence

required to build and refine models and explanations.

51.12B.1
Section 1.1, 1.2
SE: 4-6, 34-35

ChemLab 10-11,
18-19, 36-37

Launch Lab 3
MiniLab 21, 22, 28

Design investigations, collect evidence, analyze data, and evaluate evidence to
determine measures of central tendencies, causal/correlational relationships, and
anomalous data.

Content Statement:
results.

Mathematical tools and technology are used to gather, analyze, and communicate

5.1.12.B.2
Section 1.1, 1.2
SE: 8-9, 34
ChemLab 36-37

Build, refine, and represent evidence-based models using mathematical, physical,
and computational tools.

Content Statement:

Empirical evidence is used to construct and defend arguments.

5.1.12.B.3
Section 1.1, 1.2
SE: 8-9, 34-35

ChemLab 10-11,
18-19, 36-37

Launch Lab 3

Literature
Connection 26

MiniLab 22, 28

Revise predictions and explanations using evidence, and connect
explanations/arguments to established scientific knowledge, models, and theories.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement: Scientific reasoning is used to evaluate and interpret data patterns and scientific

conclusions.

5.1.12.B.4
Section 1.1, 1.2
SE: 35

ChemLab 18-19,
36-37

Develop quality controls to examine data sets and to examine evidence as a
means of generating and reviewing explanations.

Strand: C. Reflect on Scientific Knowledge: Scientific knowledge builds on itself over time.

Content Statement: Refinement of understandings, explanations, and models occurs as new evidence is

incorporated.

5.1.12.C.1
Section 1.1
SE: 9

Science and Society
29

Reflect on and revise understandings as new evidence emerges.

Content Statement: Data and refined models are used to revise predictions and explanations.

5.1.12.C.2
Section 1.1, 1.2
SE: 8-9, 27, 31

ChemLab 18-19,
36-37

Everyday Chemistry
17

Use data representations and new models to revise predictions and
explanations.

Content Statement: Science is a practice in which an established body of knowledge is continually
revised, refined, and extended as new evidence emerges.

5.1.12.C.3
Section 1.1
SE: 9

Consider alternative theories to interpret and evaluate evidence-based arguments.

Strand: D. Participat

e Productively in Science: The growth of scientific knowledge involves critique

and communication, which are social practices that are governed by a core set of values and norms.

Content Statement: Science involves practicing productive social interactions with peers, such as
partner talk, whole-group discussions, and small-group work.

5.1.12.D.1
Section 1.1
In the Field 12-13

Literature
Connection 26

Engage in multiple forms of discussion in order to process, make sense of, and
learn from others’ ideas, observations, and experiences.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement: Science involves using language, both oral and written, as a tool for making thinking
public.

5.1.12.D.2 Represent ideas using literal representations, such as graphs, tables, journals,
Section 1.1, 1.2 concept maps, and diagrams.

SE: 24, 27
ChemLab 10-11,
18-19, 36-37

Everyday Chemistry
17

Content Statement: Ensure that instruments and specimens are properly cared for and that animals,
when used, are treated humanely, responsibly, and ethically.

5.1.12.D.3 Demonstrate how to use scientific tools and instruments and knowledge of how to
Section 1.1, 1.2 handle animals with respect for their safety and welfare.

SE: 20, 35, 39

Launch Lab 2

MiniLab 22

Standard: 5.2 Physical Science: All students will understand that physical science principles, including
fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making sense of
phenomena in physical, living, and Earth systems science.

Strand: A. Properties of Matter: All objects and substances in the natural world are composed of matter.
Matter has two fundamental properties: matter takes up space, and matter has inertia.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Electrons, protons, and neutrons are parts of the atom and have measurable
properties, including mass and, in the case of protons and electrons, charge. The nuclei of atoms are
composed of protons and neutrons. A kind of force that is only evident at nuclear distances holds the
particles of the nucleus together against the electrical repulsion between the protons.

5.2.12.A.1 Use atomic models to predict the behaviors of atoms in interactions.
Section 1.1, 1.2
SE: 8-9, 31, 40

Content Statement: Differences in the physical properties of solids, liquids, and gases are explained by
the ways in which the atoms, ions, or molecules of the substances are arranged, and by the strength of the
forces of attraction between the atoms, ions, or molecules.

5.2.12.A.2 Account for the differences in the physical properties of solids, liquids, and gases.
Section 1.1, 1.2
SE: 20, 33-34

Literature
Connection 26

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement: In the Periodic Table, elements are arranged according to the number of protons
(the atomic number). This organization illustrates commonality and patterns of physical and chemical
properties among the elements.

5.2.12.A.3 Predict the placement of unknown elements on the Periodic Table based on their
Section 1.1 physical and chemical properties.
SE: 27

Content Statement: Solids, liquids, and gases may dissolve to form solutions. When combining a solute

and solvent to prepare a solution, exceeding a particular concentration of solute will lead to precipitation of
the solute from the solution. Dynamic equilibrium occurs in saturated solutions. Concentration of solutions

can be calculated in terms of molarity, molality, and percent by mass.

5.2.12.A5
Section 1.2
SE: 32

Describe the process by which solutes dissolve in solvents.

Strand: B. Changes
substances. Each cha

in Matter: Substances can undergo physical or chemical changes to form new
nge involves energy.

CPI #

Cumulative Progress Indicator (CPI)

Content Statement: An atom’s electron configuration, particularly of the outermost electrons, determines
how the atom interacts with other atoms. Chemical bonds are the interactions between atoms that hold
them together in molecules or between oppositely charged ions.

5.2.12.B.1
Section 1.2
SE: 42

Model how the outermost electrons determine the reactivity of elements and the
nature of the chemical bonds they tend to form.

Content Statement: A large number of important reactions involve the transfer of either electrons or

hydrogen ions betwee

n reacting ions, molecules, or atoms. In other chemical reactions, atoms interact

with one another by sharing electrons to create a bond.

5.2.12.B.2
Section 1.1
ChemLab 10-11

Describe oxidation and reduction reactions, and give examples of oxidation and
reduction reactions that have an impact on the environment, such as corrosion and
the burning of fuel.

Content Statement: The conservation of atoms in chemical reactions leads to the ability to calculate the

mass of products and

reactants using the mole concept.

5.2.12.B.3
Section 1.2
SE: 40

Balance chemical equations by applying the law of conservation of mass.

Essential Questions:
e What is matter?
¢ How can matter und

ergo physical and chemical changes?

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Glencoe/McGraw-Hill

Chemistry: Concepts and Applications © 2009
Chapter Title: Chapter 2 Matter is made of Atoms
Chapter Question: What are the fundamental building blocks of matter?

Chapter Overview Template

Content Area: Science

Target Course/Grade Level: Science Grades 10-12

21°% Century Themes
Global Awareness
21°' Century Skills

Creativity and Innovation — Critical Thinking and Problem Solving — Communication and
Collaboration — Information Literacy Media Literacy — ICTY Literacy — Life and Career skills

Learning Targets

Standard: 5.1 Science Practices: All students will understand that science is both a body of knowledge
and an evidence-based, model-building enterprise that continually extends, refines, and revises
knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that
students must acquire to be proficient in science.

Strand: A. Understand Scientific Explanations: Students understand core concepts and principles of
science and use measurement and observation tools to assist in categorizing, representing, and
interpreting the natural and designed world.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Mathematical, physical, and computational tools are used to search for and explain
core scientific concepts and principles.

5.1.12.A.1 Refine interrelationships among concepts and patterns of evidence found in
Section 2.1, 2.2 different central scientific explanations.

SE: 50-53, 59-63,
72-77

ChemLab 54-55
MiniLab 61

Content Statement: Interpretation and manipulation of evidence-based models are used to build and
critique arguments/explanations.

5.1.12.A.2 Develop and use mathematical, physical, and computational tools to build
Section 2.1, 2.2 evidence-based models and to pose theories.

SE: 50-53, 57,
59-63, 72-77
ChemLab 54-55
MiniLab 61

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement:

Revisions of predictions and explanations are based on systematic observations,

accurate measurements, and structured data/evidence.

51.12.A.3
Section 2.1, 2.2
SE: 61-63, 72-73
ChemLab 54-55
Launch Lab 49

Use scientific principles and theories to build and refine standards for data
collection, posing controls, and presenting evidence.

Strand: B. Generate

Scientific Evidence Through Active Investigations: Students master the

conceptual, mathematical, physical, and computational tools that need to be applied when constructing

and evaluating claims.

Content Statement:

Logically designed investigations are needed in order to generate the evidence

required to build and refine models and explanations.

5.1.12.B.1
Section 2.1, 2.2
SE: 57, 59-63
ChemLab 54-55

History Connection
56

Launch Lab 49
MiniLab 75

Design investigations, collect evidence, analyze data, and evaluate evidence to
determine measures of central tendencies, causal/correlational relationships, and
anomalous data.

Content Statement:
results.

Mathematical tools and technology are used to gather, analyze, and communicate

5.1.12.B.2
Section 2.1, 2.2

SE: 52-53, 59-63,
68-70, 72-73

ChemLab 54-55
MiniLab 61, 75

Build, refine, and represent evidence-based models using mathematical, physical,
and computational tools.

Content Statement:

Empirical evidence is used to construct and defend arguments.

5.1.12.B.3
Section 2.1, 2.2

SE: 52-53, 57,
59-63, 72-73

ChemLab 54-55

Everyday Chemistry
74

History Connection
56

Launch Lab 49
MiniLab 61, 75

Revise predictions and explanations using evidence, and connect
explanations/arguments to established scientific knowledge, models, and theories.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
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Content Statement: Scientific reasoning is used to evaluate and interpret data patterns and scientific

conclusions.

5.1.12.B.4 Develop quality controls to examine data sets and to examine evidence as a
Section 2.1, 2.3 means of generating and reviewing explanations.

SE: 50-53, 57,

59-63, 64-66, 72-73,
75-77

ChemLab 54-55
Everyday Chemistry
74

History Connection
56

MiniLab 61, 75

Strand: C. Reflect on Scientific Knowledge: Scientific knowledge builds on itself over time.

Content Statement:
incorporated.

Refinement of understandings, explanations, and models occurs as new evidence is

5.1.12.C.1
Section 2.1, 2.2

SE: 52-53, 57,
59-63, 72-73, 75-77

History Connection
56

Science and Society
58

Reflect on and revise understandings as new evidence emerges.

Content Statement:

Data and refined models are used to revise predictions and explanations.

5.1.12.C.2
Section 2.1, 2.2

SE: 50-53, 57,
59-63, 68-70, 75-77

History Connection
56

Use data representations and new models to revise predictions and
explanations.

Content Statement: Science is a practice in which an established body of knowledge is continually
revised, refined, and extended as new evidence emerges.

5.1.12.C.3
Section 2.1, 2.2

SE: 50-53, 59-63,
64-66, 72-73, 75-77

History Connection
56

Consider alternative theories to interpret and evaluate evidence-based arguments.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Strand: D. Participate Productively in Science: The growth of scientific knowledge involves critique
and communication, which are social practices that are governed by a core set of values and norms.

Content Statement:

Science involves practicing productive social interactions with peers, such as

partner talk, whole-group discussions, and small-group work.

5.1.12.D.1
Section 2.1

SE: 50-53, 61-63,
75-77

History Connection
56

Engage in multiple forms of discussion in order to process, make sense of, and
learn from others’ ideas, observations, and experiences.

Content Statement:
public.

Science involves using language, both oral and written, as a tool for making thinking

51.12.D.2
Section 2.1, 2.2

SE: 52-53, 57,
60-66, 68-70, 72-73,
75-77

Represent ideas using literal representations, such as graphs, tables, journals,
concept maps, and diagrams.

Content Statement:

Ensure that instruments and specimens are properly cared for and that animals,

when used, are treated humanely, responsibly, and ethically.

5.1.12.D.3
Section 2.1, 2.2
SE: 59-63, 67
ChemLab 54-55
MiniLab 75

Demonstrate how to use scientific tools and instruments and knowledge of how to
handle animals with respect for their safety and welfare.

Standard: 5.2 Physical Science: All students will understand that physical science principles, including
fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making sense of
phenomena in physical, living, and Earth systems science.

Strand: A. Properties of Matter: All objects and substances in the natural world are composed of matter.
Matter has two fundamental properties: matter takes up space, and matter has inertia.

CPI #

Cumulative Progress Indicator (CPI)

Content Statement:

Electrons, protons, and neutrons are parts of the atom and have measurable

properties, including mass and, in the case of protons and electrons, charge. The nuclei of atoms are
composed of protons and neutrons. A kind of force that is only evident at nuclear distances holds the
particles of the nucleus together against the electrical repulsion between the protons.

5.2.12.A.1
Section 2.1, 2.2

SE: 52-53, 60-66,
68-70, 75-77

MiniLab 75

Use atomic models to predict the behaviors of atoms in interactions.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Strand: B. Changes in Matter: Substances can undergo physical or chemical changes to form new
substances. Each change involves energy.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: An atom’s electron configuration, particularly of the outermost electrons, determines
how the atom interacts with other atoms. Chemical bonds are the interactions between atoms that hold
them together in molecules or between oppositely charged ions.

5.2.12.B.1 Model how the outermost electrons determine the reactivity of elements and the
Section 2.2 nature of the chemical bonds they tend to form.
SE: 76-77

Essential Questions:
e What structures make up an atom?
e What is the role of electrons in atoms?

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Glencoe/McGraw-Hill

Chemistry: Concepts and Applications © 2009
Chapter Title: Chapter 3 Introduction to the Periodic Table
Chapter Question: How is the periodic table organized?

Chapter Overview Template

Content Area: Science

Target Course/Grade Level: Science Grades 10-12

21°% Century Themes
Global Awareness
21°' Century Skills

Creativity and Innovation — Critical Thinking and Problem Solving — Communication and
Collaboration — Information Literacy Media Literacy — ICTY Literacy — Life and Career skills

Learning Targets

Standard: 5.1 Science Practices: All students will understand that science is both a body of knowledge
and an evidence-based, model-building enterprise that continually extends, refines, and revises
knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that
students must acquire to be proficient in science.

Strand: A. Understand Scientific Explanations: Students understand core concepts and principles of
science and use measurement and observation tools to assist in categorizing, representing, and
interpreting the natural and designed world.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Mathematical, physical, and computational tools are used to search for and explain
core scientific concepts and principles.

5.1.12.A.1 Refine interrelationships among concepts and patterns of evidence found in
Section 3.1, 3.2 different central scientific explanations.

SE: 84-89, 92, 94,
100-103, 109-111
ChemLab 98-99

Literature
Connection 95

MiniLab 96

Content Statement: Interpretation and manipulation of evidence-based models are used to build and
critique arguments/explanations.

5.1.12.A.2 Develop and use mathematical, physical, and computational tools to build
Section 3.1 evidence-based models and to pose theories.
SE: 85-86, 92,

94-96, 109-110
ChemLab 98-99

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement:

Revisions of predictions and explanations are based on systematic observations,

accurate measurements, and structured data/evidence.

5.1.12.A.3
Section 3.1, 3.2

SE: 86-89, 92,
93-97, 104-105

Chemistry and
Technology 106-107

ChemLab 98-99
MiniLab 87, 96

Use scientific principles and theories to build and refine standards for data
collection, posing controls, and presenting evidence.

Strand: B. Generate

Scientific Evidence Through Active Investigations: Students master the

conceptual, mathematical, physical, and computational tools that need to be applied when constructing

and evaluating claims.

Content Statement:

Logically designed investigations are needed in order to generate the evidence

required to build and refine models and explanations.

5.1.12.B.1

Section 3.1, 3.2
SE: 84-89, 104-105
ChemLab 98-99
Launch Lab 83
MiniLab 87

Design investigations, collect evidence, analyze data, and evaluate evidence to
determine measures of central tendencies, causal/correlational relationships, and
anomalous data.

Content Statement:
results.

Mathematical tools and technology are used to gather, analyze, and communicate

5.1.12.B.2
Section 3.1, 3.2

SE: 84-86, 88-89,
90-91, 109-111

ChemLab 98-99

Build, refine, and represent evidence-based models using mathematical, physical,
and computational tools.

Content Statement:

Empirical evidence is used to construct and defend arguments.

5.1.12.B.3
Section 3.1, 3.2

SE: 84-89, 90-91,
92, 93-94, 97,
100-103, 104-105,
109-111

Chemistry and
Technology 106-107

ChemLab 98-99

Everyday Chemistry
108

Launch Lab 83
MiniLab 87, 96

Revise predictions and explanations using evidence, and connect
explanations/arguments to established scientific knowledge, models, and theories.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
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Content Statement: Scientific reasoning is used to evaluate and interpret data patterns and scientific
conclusions.

5.1.12.B.4 Develop quality controls to examine data sets and to examine evidence as a
Section 3.1, 3.2 means of generating and reviewing explanations.

SE: 86-89, 92,

93-94, 100-105,

109-110

Chemistry and
Technology 106-107

ChemLab 98-99
Launch Lab 83
MiniLab 87, 96

Strand: C. Reflect on Scientific Knowledge: Scientific knowledge builds on itself over time.

Content Statement: Refinement of understandings, explanations, and models occurs as new evidence is
incorporated.

5.1.12.C.1 Reflect on and revise understandings as new evidence emerges.
Section 3.1, 3.2

SE: 88-89, 92,
100-105, 109-111

Content Statement: Data and refined models are used to revise predictions and explanations.

5.1.12.C.2 Use data representations and new models to revise predictions and
Section 3.1, 3.2 explanations.

SE: 85-89, 90-91,
92, 97, 100-105,
109-111

Chemistry and
Technology 106-107

ChemLab 98-99
MiniLab 87, 96

Content Statement: Science is a practice in which an established body of knowledge is continually
revised, refined, and extended as new evidence emerges.

5.1.12.C.3 Consider alternative theories to interpret and evaluate evidence-based arguments.
Section 3.1

SE: 84-89, 92,
96-97, 100-105,
109-111

Chemistry and
Technology 106-107

MiniLab 96

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Strand: D. Participate Productively in Science: The growth of scientific knowledge involves critique
and communication, which are social practices that are governed by a core set of values and norms.

Content Statement:

Science involves practicing productive social interactions with peers, such as

partner talk, whole-group discussions, and small-group work.

5.1.12.D.1
Section 3.1, 3.2
SE: 84-89, 92,
109-111

Literature
Connection 95

Engage in multiple forms of discussion in order to process, make sense of, and
learn from others’ ideas, observations, and experiences.

Content Statement:
public.

Science involves using language, both oral and written, as a tool for making thinking

5.1.12.D.2
Section 3.1, 3.2

SE: 86-92, 96-97,
102

Chemistry and
Technology
106-107, 109-110

ChemLab 98-99
MiniLab 87

Represent ideas using literal representations, such as graphs, tables, journals,
concept maps, and diagrams.

Content Statement:

Ensure that instruments and specimens are properly cared for and that animals,

when used, are treated humanely, responsibly, and ethically.

5.1.12.D.3
Section 3.1, 3.2
SE: 109-111

Chemistry and
Technology 106-107

ChemLab 98-99
Launch Lab 83

Demonstrate how to use scientific tools and instruments and knowledge of how to
handle animals with respect for their safety and welfare.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Standard: 5.2 Physical Science: All students will understand that physical science principles, including
fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making sense of
phenomena in physical, living, and Earth systems science.

Strand: A. Properties of Matter: All objects and substances in the natural world are composed of matter.
Matter has two fundamental properties: matter takes up space, and matter has inertia.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Electrons, protons, and neutrons are parts of the atom and have measurable
properties, including mass and, in the case of protons and electrons, charge. The nuclei of atoms are
composed of protons and neutrons. A kind of force that is only evident at nuclear distances holds the
particles of the nucleus together against the electrical repulsion between the protons.

5.2.12.A.1 Use atomic models to predict the behaviors of atoms in interactions.
Section 3.1, 3.2

SE: 90-91, 96-97,
103, 109-111

Content Statement: Differences in the physical properties of solids, liquids, and gases are explained by
the ways in which the atoms, ions, or molecules of the substances are arranged, and by the strength of the
forces of attraction between the atoms, ions, or molecules.

5.2.12.A.2 Account for the differences in the physical properties of solids, liquids, and gases.
Section 3.1, 3.2

SE: 100-101,
109-111

Launch Lab 83

Content Statement: In the Periodic Table, elements are arranged according to the number of protons
(the atomic number). This organization illustrates commonality and patterns of physical and chemical
properties among the elements.

5.2.12.A.3 Predict the placement of unknown elements on the Periodic Table based on their
Section 3.1, 3.2 physical and chemical properties.

SE: 88-89, 90-91,
92, 96-97, 100-103
ChemLab 98-99
MiniLab 87, 96

Essential Questions:
e How was the periodic table developed?
e How is the periodic table used?

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Glencoe/McGraw-Hill

Chemistry: Concepts and Applications © 2009
Chapter Title: Chapter 4 Formation of Compounds
Chapter Question: How are compounds formed?

Chapter Overview Template

Content Area: Science

Target Course/Grade Level: Science Grades 10-12

21°% Century Themes
Global Awareness
21°' Century Skills

Creativity and Innovation — Critical Thinking and Problem Solving — Communication and
Collaboration — Information Literacy Media Literacy — ICTY Literacy — Life and Career skills

Learning Targets

Standard: 5.1 Science Practices: All students will understand that science is both a body of knowledge
and an evidence-based, model-building enterprise that continually extends, refines, and revises
knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that
students must acquire to be proficient in science.

Strand: A. Understand Scientific Explanations: Students understand core concepts and principles of
science and use measurement and observation tools to assist in categorizing, representing, and
interpreting the natural and designed world.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Mathematical, physical, and computational tools are used to search for and explain
core scientific concepts and principles.

5.1.12.A.1 Refine interrelationships among concepts and patterns of evidence found in
Section 4.1, 4.2 different central scientific explanations.

SE: 120-121, 127,
128-133, 136-139,
141-145

ChemLab 134-135
Launch Lab 117
MiniLab 133

Content Statement: Interpretation and manipulation of evidence-based models are used to build and
critique arguments/explanations.

5.1.12.A.2 Develop and use mathematical, physical, and computational tools to build
Section 4.2 evidence-based models and to pose theories.

SE: 128-133,

136-145

MiniLab 133

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement:

Revisions of predictions and explanations are based on systematic observations,

accurate measurements, and structured data/evidence.

5.1.12.A.3
Section 4.1, 4.2

SE: 122-125,
129-133

Chemistry and
Society 144

ChemLab 134-135

Everyday Chemistry
126

MiniLab 120, 133

Use scientific principles and theories to build and refine standards for data
collection, posing controls, and presenting evidence.

Strand: B. Generate

Scientific Evidence Through Active Investigations: Students master the

conceptual, mathematical, physical, and computational tools that need to be applied when constructing

and evaluating claims.

Content Statement:

Logically designed investigations are needed in order to generate the evidence

required to build and refine models and explanations.

5.1.12.B.1

Section 4.1, 4.2
SE: 119

ChemlLab 134-135
Launch Lab 117
MiniLab 120, 133

Design investigations, collect evidence, analyze data, and evaluate evidence to
determine measures of central tendencies, causal/correlational relationships, and
anomalous data.

Content Statement:
results.

Mathematical tools and technology are used to gather, analyze, and communicate

51.12.B.2
Section 4.1, 4.2

SE: 119-125,
129-133, 141-145

ChemLab 134-135

Build, refine, and represent evidence-based models using mathematical, physical,
and computational tools.

Content Statement:

Empirical evidence is used to construct and defend arguments.

5.1.12.B.3
Section 4.1, 4.2

SE: 118-121, 127,
129-133, 141-145

ChemLab 134-135
Launch Lab 117
MiniLab 120, 133

Revise predictions and explanations using evidence, and connect
explanations/arguments to established scientific knowledge, models, and theories.

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,

in partnership with the N.J A

ssociation for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement: Scientific reasoning is used to evaluate and interpret data patterns and scientific
conclusions.

5.1.12.B.4 Develop quality controls to examine data sets and to examine evidence as a
Section 4.1, 4.2 means of generating and reviewing explanations.

SE: 122, 124,
129-132, 138,
141-145

Chemistry and
Society 144

ChemLab 134-135
Launch Lab 117
MiniLab 133

Strand: C. Reflect on Scientific Knowledge: Scientific knowledge builds on itself over time.

Content Statement: Refinement of understandings, explanations, and models occurs as new evidence is
incorporated.

5.1.12.C.1 Reflect on and revise understandings as new evidence emerges.
Section 4.1, 4.2

SE: 122-125, 127,
129-133, 138-139,
141-145

ChemLab 134-135
MiniLab 120

Content Statement: Data and refined models are used to revise predictions and explanations.

5.1.12.C.2 Use data representations and new models to revise predictions and
Section 4.1, 4.2 explanations.

SE: 127, 128,
141-145

Chemistry and
Society 144

ChemLab 134-135

Content Statement: Science is a practice in which an established body of knowledge is continually
revised, refined, and extended as new evidence emerges.

5.1.12.C.3 Consider alternative theories to interpret and evaluate evidence-based arguments.
Section 4.2

SE: 130-133,
141-145

ChemLab 134-135
MiniLab 133

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Strand: D. Participate Productively in Science: The growth of scientific knowledge involves critique
and communication, which are social practices that are governed by a core set of values and norms.

Content Statement: Science involves practicing productive social interactions with peers, such as
partner talk, whole-group discussions, and small-group work.

5.1.12.D.1 Engage in multiple forms of discussion in order to process, make sense of, and
Section 4.2 learn from others’ ideas, observations, and experiences.

SE: 141

Chemistry and

Society 144

Content Statement: Science involves using language, both oral and written, as a tool for making thinking
public.

5.1.12.D.2 Represent ideas using literal representations, such as graphs, tables, journals,
Section 4.1, 4.2 concept maps, and diagrams.

SE: 122, 124,

129-132, 137-139,

142

Content Statement: Ensure that instruments and specimens are properly cared for and that animals,
when used, are treated humanely, responsibly, and ethically.

5.1.12.D.3 Demonstrate how to use scientific tools and instruments and knowledge of how to
Section 4.1, 4.2 handle animals with respect for their safety and welfare.

SE: 119, 141-142
ChemLab 134-135

Standard: 5.2 Physical Science: All students will understand that physical science principles, including
fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making sense of
phenomena in physical, living, and Earth systems science.

Strand: A. Properties of Matter: All objects and substances in the natural world are composed of matter.
Matter has two fundamental properties: matter takes up space, and matter has inertia.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Electrons, protons, and neutrons are parts of the atom and have measurable
properties, including mass and, in the case of protons and electrons, charge. The nuclei of atoms are
composed of protons and neutrons. A kind of force that is only evident at nuclear distances holds the
particles of the nucleus together against the electrical repulsion between the protons.

5.2.12.A.1 Use atomic models to predict the behaviors of atoms in interactions.
Section 4.2

SE: 129-131,
137-139, 142

ChemLab 134-135

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statement: Differences in the physical properties of solids, liquids, and gases are explained by
the ways in which the atoms, ions, or molecules of the substances are arranged, and by the strength of the
forces of attraction between the atoms, ions, or molecules.

5.2.12.A.2 Account for the differences in the physical properties of solids, liquids, and gases.
Section 4.2
SE: 142-145

Content Statement: In the Periodic Table, elements are arranged according to the number of protons
(the atomic number). This organization illustrates commonality and patterns of physical and chemical
properties among the elements.

5.2.12.A.3 Predict the placement of unknown elements on the Periodic Table based on their
Section 4.2 physical and chemical properties.
SE: 129

Content Statement: Solids, liquids, and gases may dissolve to form solutions. When combining a solute

and solvent to prepare a solution, exceeding a particular concentration of solute will lead to precipitation of
the solute from the solution. Dynamic equilibrium occurs in saturated solutions. Concentration of solutions

can be calculated in terms of molarity, molality, and percent by mass.

5.2.12.A5 Describe the process by which solutes dissolve in solvents.
Section 4.2
SE: 142-143

Strand: B. Changes in Matter: Substances can undergo physical or chemical changes to form new
substances. Each change involves energy.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: An atom'’s electron configuration, particularly of the outermost electrons, determines
how the atom interacts with other atoms. Chemical bonds are the interactions between atoms that hold
them together in molecules or between oppositely charged ions.

5.2.12.B.1 Model how the outermost electrons determine the reactivity of elements and the
Section 4.2 nature of the chemical bonds they tend to form.

SE: 129-133,

136-139, 141-145

MiniLab 133

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Strand: C. Forms of Energy: Knowing the characteristics of familiar forms of energy, including potential
and kinetic energy, is useful in coming to the understanding that, for the most part, the natural world can
be explained and is predictable.

CPI # Cumulative Progress Indicator (CPI)

Content Statement: Heating increases the energy of the atoms composing elements and the molecules
or ions composing compounds. As the kinetic energy of the atoms, molecules, or ions increases, the
temperature of the matter increases. Heating a pure solid increases the vibrational energy of its atoms,
molecules, or ions. When the vibrational energy of the molecules of a pure substance becomes great
enough, the solid melts.

5.2.12.C.2 Account for any trends in the melting points and boiling points of various
Section 4.2 compounds.
SE: 141-143

Essential Questions:
e How do properties of compounds differ from the properties of the elements that form the compounds?
e What is the role of elements when forming compounds?

Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards,
in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Glencoe/McGraw-Hill

Chemistry: Concepts and Applications © 2009
Chapter Title: Chapter 5 Types of Compounds
Chapter Question: What are the two types of compounds?

Chapter Overview Template

Content Area: Science

Target Course/Grade Level: Science Grades 10-12

21°% Century Themes
Global Awareness
21°' Centur