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Chemistry, (13e)
by Raymond Chang & Jason Overby

Topics Essential Science
Knowledge Practices

Unit 1: Atomic Structure and Properties
Unit 2: Molecular and lonic Compound Structure and
Properties

Topics Essential Science
Knowledge Practices
1.5 SPQ-2.A.2, TRA-1.C1
15,16 SAP-1.A1 3.B
1.7 SAP-2.A1, SAP-2.B.2 | 4.C
15,18 SAP-2.B.1, SAP- 4.C
2.B.3, SPQ-2.A1,
TRA-1.B.2
13,18, 21 SAP-2.B.1, SAP- 4.C
3.A.2, SAP-3A3,
SPQ-2.A1, SPQ-
2.A3

Unit 1: Atomic Structure and Properties
Unit 4: Chemical Reactions

Topics Essential Science
Knowledge Practices

13 SPQ-1.A.1

11 SPQ-1.A.1,SPQ.1.A.2, | 5B
SPQ-1.A.3

1.4 SPQ-1.A3
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1.2 SPQ-1.B.1

1.4 SPQ-1.B.2, SPQ- 5.A,5D
2B.2

1.3 SPQ-2.A3 2.A

41,4.2,43 SPQ-4.A.2, TRA- 3.B,5E
1.A.2, TRA-1.B.1, TRA-
1.B.2, TRA-1.B.3,
TRA-1.C.1, TRA-1.D1

42,45 SPQ-1.A1, SPQ.1A2, | 3B
SPQ-4.A1, SPQ-
4.A.2, TRA-1.C1

42,45 SPQ-4.A1, SPQ- 3B
4.A.2, TRA-1.C1

42,45 SPQ-4.A1, SPQ-
4.A.2

Unit 1: Atomic Structure and Properties
Unit 3: Intermolecular Forces and Properties
Unit 4: Chemical Reactions

Topics Essential Science
Knowledge Practices

37,38 SAP-5.B.2, SAP- 3.C
5.B.3, SPQ-3.Al1,

SPQ-3.B.1, TRA-1.D1,
TRA-1.D.2,

42,43

SAP-5.B.2, SPQ-
3.B.1, SPQ-3.C.2,
SPQ-4.A.2, TRA-
1.A.2, TRA-1.B.1, TRA-
1.B.2, TRA-1.B.3,
TRA-1.C.1, TRA-2.A5,
TRA-6.A1

2B,3B,3.C,5E

42,43,4.8

SAP-9.A1, SAP-9.B.1,
SAP-9.B.2, SAP-
9.D.1, TRA-1.A.2,
TRA-1.C.1, TRA-2.A1,
TRA-2.B.1, TRA-
2.B.2, TRA-2.B.3,
TRA-6.A1

1.B,2.B,3.B

42,43,47,49

SAP-8.C.1, SPQ-3.B.1,
TRA-1.A.2, TRA-1.C1,
TRA-2.A.2, TRA-
2.A3, TRA-2.A4,
TRA-2.C.1, TRA-6.A1

1.B, 2.B, 3.B, 3.C,
5.E

37,38

SPQ-2.B.1, SPQ-
3.A.2, SPQ-3.B1,
SPQ-4.A1, SPQ-
4.A.3, TRA-1.CA

3.B,3.C5F
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11,45

SPQ-1.A1, SPQ-2.B1,
SPQ-2.B.2, SPQ-
4.A1, SPQ-4.A3,
TRA-1.A.2, TRA-2.A.5

2B

45,46

SAP-9.E.1, SAP-
9.E.2, SPQ-1.A1,
SPQ-3.A.2, SPQ-
4.A1, SPQ-4.A3,
SPQ-4.B.1

45,46

SPQ-1.A1, SPQ-
3.A.2, SPQ-4.A1,
SPQ-4.A.3, SPQ-
4.B.1

Unit 3: Intermolecu

lar Forces and Propert

Unit 4: Chemical Reactions

ies

Topics

Essential
Knowledge

Science
Practices

33,35

SAP-5.B.3, SAP-
5.B.5

34,36

SAP-6.A4

34

SAP-7.A.3, SAP-7.B.3

34

SAP-7.A1

5.C

4.5

SAP-7.A.1, SPQ-1.A,
SPQ.1.A.2, SPQ-
4.A3

5.C

34

SAP-7.A.2, SAP-
7.A.3,SPQ-2.B1,
SPQ-3.A1, SPQ-
3.B.1, TRA-1.C1

3.B,3C5.C

33,35

ENE-2.C.1, ENE-
2.C.2,ENE-4.A2,
SAP-6.A.4, SAP-
7.A.3, SAP-7.B.1,
SAP-7.B.2, SAP-
7.B.4, TRA-4.B.3,
TRA-6.A1

4.A,6.E

3.6

SAP-7.A1, SAP-7.A3,
SAP-7.B.1, SAP-7.C1

4A,6.E

Unit 6: Thermodynamics

Topics

Essential
Knowledge

Science
Practices

6.1,6.3

ENE-2.C.1, ENE-
2.C.3,ENE-2.D.6,
ENE-3.A.1, ENE-3.D.1

5.A,5.F, 6.E

6.1,6.2

ENE-2.A1, ENE-
2.A.2, ENE-2.A3,
ENE-2.B.1, ENE-
2.C.2, ENE-2.D.6,

ENE-3.D.1, TRA-1.A.2

2.D,3A5A,
6.D, 6.E
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6.1,6.2,6.6 ENE-2.A.1, ENE- 6.D, 6.E
2.A.3, ENE-2.C.2,
ENE-2.C.3, ENE-
2.D.2,ENE-2.D.4

6.5,6.6,6.7 ENE-2.B.1, ENE- 3B,4C
2.C.2, ENE-2.D 4,
ENE-2.D.6, ENE-
2.F.1, TRA-1.C1

6.3,6.4 ENE-2.A.3, ENE- 2.D
2.D.1, ENE-2.D.3,
ENE-2.D.5

6.8,6.9 ENE-3.B.1, ENE-3.C.1, | 3.A,5.A,5.F
TRA-1.D.1

6.1 ENE-2.A.1, ENE- 3.B,6.D
2.A.4, ENE-2.B.1,
SAP-3.B.3, SPQ-
5.D.1, TRA-1.C1,
TRA-1.D.2

Unit 1: Atomic Structure and Properties

Unit 3: Intermolecular Forces and Properties

Topics Essential Science
Knowledge Practices

1.5,1.6 SAP-8.A.1, SAP-8.B.1, | 4.A,5.F
SAP-8.B.2

1.6, 3.12 SAP-1.B.1, SAP-8.A1, | 4A,4B
SAP-8.B.1

1.5 SAP-1.A1, SAP-8.A1, | 4.A
SAP-8.B.1

1.5 SAP-1.A3

1.5 SAP-1.A3

1.5 SAP-1.A3

1.5 SAP-1.A3

1.5 SAP-1.A3

1.5 SAP-1.A3

Unit 1: Atomic Structure and Properties

Unit 3: Intermolecular Forces and Properties

Topics Essential Science
Knowledge Practices

1.7 SAP-2.A1

1.7 SAP-1.A.3, SAP-2.A1, | 4C
SAP-2.B.3

1.7,31,3.2,33 SAP-1.A.2, SAP- 4.A
2.A.2, SAP-2.A3,
SAP-2.B.1, SAP-3.B.3

1.5,1.7 SAP-1.A.2, SAP-1.A4, | 1A 4.A, 4B

SAP-2.A.2, SAP-
2.A.3, SAP-3.A4
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1.5,1.7 SAP-1.A.2, SAP- 4.A
2.A.2, SAP-2.A 3,
SAP-3.A4
1.7,1.8 ENE-3.A.2, SAP-
2.B.1, SPQ-3.CA1
Unit 2: Molecular and lonic Compound Structure and
Properties
Unit 6: Thermodynamics
Topics Essential Science
Knowledge Practices
25 SAP-1.A3
21,23 SAP-2.B.3, TRA-
1.B.2, TRA-1.D.1
21,23 SAP-1.A.2, SAP- 3.A
3.B.3, SAP-5.B.3,
TRA-1.D.2
21,22 SAP-3.A.2, SAP- 3.A
3.B.1, SAP-3.B.2,
SAP-4.B.2, SAP-
5.B.3, SAP-5.B.5,
TRA-1.B.2, TRA-1.D.1
21 SAP-3.A.1, SAP- 6.A
3.A.2, SAP-3.A.3,
SAP-3.A4
25,26 SAP-4.A1, SAP-4.C.2 | 3B
25,26 SAP-4.A1, SAP- 3.B,6.C
4.B.2, SAP-4.C.2
2.6 SAP-4.A1, SAP-4B., | 3.B,6.C
SAP-4.C.2
26,27 SAP-4.A1, SAP- 3.B,6.C
4.B.2, SAP-4.B.3,
SAP-4.C.2, TRA-1.C1
6.7 ENE-3.A.1, ENE- 3.B,5F
3.A.2, SAP-3.B.2,
TRA-1.C1

Unit 1: Atomic Structure and Properties
Unit 2: Molecular and lonic Compound Structure and

Properties

Topics Essential Science
Knowledge Practices

2.5,26,2.7 SAP-4.C1, SAP-4.C.2 | 6.C

2.1 SAP-3.A.2, SAP- 6.C
3.A.3,SAP-4.C.2,
SAP-5.A.2, SPQ-
3.C1

1.8 SAP-3.B.1, SAP-4.C.2 | 6.C

2.7 SAP-4.C.2, SAP- 6.C
4.C3
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27 SAP-4.C.2, SAP- 6.C
4.C.3,SAP-4.C4
2.7 SAP-1.A3

Unit 2: Molecular and lonic Compound Structure and

Properties

Unit 3: Intermolecular Forces and Properties
Unit 6: Thermodynamics

Topics

Essential
Knowledge

Science
Practices

35

SAP-7.B.2

2.2,31

SAP-5.A1, SAP-
5.A.2, SAP-5.A3,
SAP-5.A.4, SAP-
5.B.2, TRA-1.A1,
TRA-1.DA1

4.C,4D

33

SAP-5.A.4, SAP-
5.B.2, SAP-6.A.2

4.C

23,2.4,3.2

SAP-6.A.1

3.G, 4.C

23,24,32,33

SAP-3.A.5, SAP-
3.C.A, SAP-3.D1,
SAP-5.B.3, SAP-
5.B.4, SAP-5.B.5,
SAP-5.B.6, SAP-
6.A.1, SPQ-2.A1

3.C,4C,6.A

33

SAP-6.A.1

4.C

3.2,64,65

ENE-2.D.6, ENE-
2.E1, ENE-2.E.2,
SAP-5.A.4, SAP-
5.B.1, SAP-6.A.3,
SAP-7.C.1, TRA-1.A1,
TRA-1.D.1, TRA-6.A1,
TRA-6.A.3

1.B,2.B,3.A,4.C,
6.B,6.D

Unit 3: Intermolecular Forces and Properties

Unit 5: Kinetics

Unit 6: Thermodynamics

Topics Essential Science
Knowledge Practices
37,38 SPQ-3.A.1
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3.8,3.10, 6.1

SAP-5.A.2, SAP-
5.B.2, SPQ-3.A1,
SPQ-3.B.1, SPQ-
3.C.2, SPQ-5.D1,
TRA-1.C.1, TRA-1.D.2

3.B,3.C,4D,6.B

3.7

SAP-8.C.2, SPQ-
3.A.2, SPQ-4.A1,
SPQ-4.A3

5.1,6.1,6.2

SPQ-3.C.2

4D

3.7

SPQ-3.B.1, SPQ-
3.C.2, TRA-1.C1,
TRA-6.A1

3.B,3C

3.2,3.8,3.9,3.10

SPQ-3.B.1, SPQ-
3.C.1, TRA-1.CA, TRA-
2.A5

2.C,3B,3.C

3.2,38

SAP-5.B.3, SPQ-
3.B.1, TRA-1.C1

3.B,3C

3.7

SPQ-3.A.1, SPQ-
3.B.1, TRA-1.C1

3.B,3C

Unit 5: Kinetics

Topics

Essential
Knowledge

Science
Practices

5.1

SAP-8.C.1, TRA-1.C1,
TRA-3.A.1, TRA-
3.A2, TRA-3.A3,
TRA-3.B.1, TRA-
3.B.4, TRA-3.B.5,
TRA-3.C.1, TRA-
4.C.2, TRA-6.A4

3.B,6.E

52,53,54

TRA-1.C.1, TRA-3.A3,
TRA-3.B.1, TRA-
3.B.2, TRA-3.B.3,
TRA-3.B.4, TRA-3.C.1

3.B,5.C

53

TRA-1.C.1, TRA-3.A3,
TRA-3.B.4, TRA-
3.C1, TRA-3.C.2,
TRA-3.C.3, TRA-
3.C.4, TRA-3.C.5,
TRA-4.C.2, TRA-
6.A4

3.B,5B

55,56

ENE-4.D.2, SAP-
7.B.1, SAP-7.B.3,
TRA-1.C.1, TRA-3.A3,
TRA-4.B.1, TRA-
4B.2, TRA-4B.3,
TRA-4.C.2, TRA-
4.C.3, TRA-4.C4,
TRA-5.D.1

3.B,6.E
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54,57,5.8,5.9

TRA-1.C.1, TRA-4.A1,
TRA-4.A.2, TRA-
4.B.1, TRA-4.B.2,
TRA-4.C.A, TRA-
4.C.2, TRA-5.A1,
TRA-5.A.2, TRA-
5.A.3, TRA-5.A4,
TRA-5.B.1, TRA-5.C.1,
TRA-5.D.1

1.B, 3.B, 5.B, 5.E,
6.E

5.6,5.7

ENE-1.A.1, ENE-1.A.2,
ENE-1.A.3, ENE-1.A 4,
ENE-1.A.5, TRA-1.C1,
TRA-3.A.3, TRA-
4.B.3, TRA-5.A1,
TRA-5.D.1, TRA-6.A.4

3.B,6.E

Unit 7: Equilibrium

Topics

Essential
Knowledge

Science
Practices

71,7.2,74

TRA-1.C.1, TRA-6.A.2,
TRA-6.A.3, TRA-
6.A.4, TRA-6.B.1,
TRA-7.B.1, TRA-7.C1,
TRA-7.E1

3.A,3B,4D,
5.C,6.D

73,74

SAP-7.A1, TRA-1.C1,
TRA-7.A.2, TRA-
7.B.1, TRA-7.D1,
TRA-7.D.2, TRA-
7.D.3, TRA-7.E1,
TRA-7.FA

3.A,3B,3C,
5.A,6.D

71,72

TRA-7.A.2, TRA-7.C1

3.A,5A,6D

71,72,76,7.7

TRA-1.C.1, TRA-6.A.2,
TRA-6.B.1, TRA-7.A1,
TRA-7.A.2, TRA-
7.C1, TRA-7.D .4,
TRA-7.E.1, TRA-8.B.1,
TRA-8.B.2

3.A,3B,5A,5F,
6.D

7.6,7.9,7.10,7.13

ENE-1.A.1, ENE-3.D.1,
SAP-7.A1, SAP-
7.A.2, TRA-1.CA,
TRA-6.A.4, TRA-7.F.,
TRA-8.A.1, TRA-
8.A.2, TRA-8.B.2

3.B,3.C,5.A,5F,
6.D, 6.F

Unit 4: Chemical Reactions

Unit 8: Acids and Bases

Topics Essential Science
Knowledge Practices

4.8,8.2,83 TRA-2.A1, TRA-2.B.1, | 1.B

TRA-2.B.3, TRA-6.A1
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8.1

SAP-9.A.2, TRA-1.C1,
TRA-2.A1, TRA-
2.B.2, TRA-2.B.3

1.B,3.B,5.B

8.1

SAP-9.A1, SAP-
9.A.3, SAP-9.A 4,
TRA-7.E1

5B

82,83

SAP-5.B.2, SAP-
9.B.1, SAP-9.B.2,
SAP-9.F.1, SPQ-3.B.1,
TRA-1.C.1, TRA-2.B.3,
TRA-7.FA

3.B,3.C5B,6.C

83 SAP-9.C.1, SAP- 2.D,3A,5C,6.C
9.C.2, SAP-9.C.5,
SAP-9.F.1, SAP-
10.A.1, TRA-2.B.3,
TRA-7.B.1, TRA-7.E1

83 SAP-9.C.3, SAP- 5.C,6.C
9.C.4, SAP-9.F1,
SAP-10.A1, TRA-
2.B.3, TRA-7.E1

83 SAP-9.C.4, SAP- 5.C,6.C
9.F.1, SAP-10.A1,
TRA-2.B.3, TRA-7.E1

8.3 SAP-9.C.2, SAP- 5.C,6.C
9.E.4, SAP-O.F.1,
TRA-7.E.1

8.6 SAP-9.C.1, SAP-9.F1, | 3.C,6.C
SPQ-3.B.1, TRA-7.F.1

84,85,8.8 SAP-9.C.1, SAP- 3.C,6.C
9.C.3, SAP-9.F1,
TRA-1.C.1, TRA-7.E.1

8.6 SAP-9.C.1, SAP- 3.C,6.C
9.C.3, SAP-9.F.1,
TRA-2.B.1, TRA-7.F.1

8.3,8.6 SAP-9.C.1, SAP-9.C.3

Unit 4: Chemical Reactions

Unit 7: Equilibrium

Unit 8: Acids and Bases

Topics Essential Science
Knowledge Practices

71,72 TRA-7.E1

712 SAP-9.C.2, TRA- 5.F, 6.G
7.E1, TRA-8.A.2

84,85,8.8 SAP-10.B.1, SAP- 6.D

10.C.1, SAP-10.D.1,
SAP-10.D.2, TRA-
7.E1, TRA-8.A.2
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4.6,8.4,85

SAP-9.D.1, SAP-
9.D.2, SAP-9.D.3,
SAP-9.D .4, SAP-
9.E.1, SAP-9.E.2,
SAP-9.E.3, SAP-
10.D.2, SPQ-1.A1,
SPQ-4.B.1, TRA-2.A1,
TRA-7.E1

1.B,3.A,5.D,5.F

8.7

SAP-10.A.2

2D

71,712,713

SPQ-3.A1, SPQ-
3.C.2, SPQ-4.B.1,
SPQ-5.A1, SPQ-
5.A.2,SPQ-5.A3,
TRA-2.A5, TRA-
6.A1, TRA-7.B.1,
TRA-7.E1

5.B,6.D

47

TRA-6.A.1, TRA-7.F1

3.C

71,712,713

SPQ-3.C.2, SPQ-
5.A.2, SPQ-5.B.1,
TRA-8.A.2

2F

713

SAP-9.A1, SPQ-
5.A.2, SPQ-5.B1,
SPQ-5.C.1, TRA-
2.A5 TRA-8.A.2

2D,2F

AN

SPQ-3.C.2, SPQ-
5.A2

47,71

SAP-9.E.3, SAP-
9.E.4, TRA-2.A5

5D

Unit 6: Thermodyna
Unit 9: Applications

mics
of Thermodynamics

Topics

Essential
Knowledge

Science
Practices

9.3

ENE-4.D.1, ENE-
4.D.2, TRA-1.C,

3.B,6.E

9.1,9.2

ENE-4.A1, ENE-
4.A.2,SPQ-5.D1,
TRA-1.C1

3.B,4D,6.C

6.1

ENE-4.B.1, TRA-1.CA1

3.B,5F

9.3

ENE-4.C.1, ENE-
4.C.2, ENE-4.C.3,
ENE-4.C.4, ENE-
4.C.5, ENE-4.C.6,
ENE-4.D.1, SAP-7.A3

6.E
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9.5

ENE-5.A.1, ENE-
5.A.2, ENE-5.A.3,
ENE-5.A.4, ENE-
5.B.1, SPQ-5.D.1

4D,6.D

9.6

ENE-5.B.1, ENE-5.B.2

4.D

Unit 4: Chemical Reactions
Unit 9: Applications of Thermodynamics

Topics

Essential
Knowledge

Science
Practices

47,49

ENE-6.B.1, TRA-1.B.1,
TRA-1.B.2, TRA-1.B.3,
TRA-2.A.2, TRA-
2.A3, TRA-2.A4,
TRA-2.C.1, TRA-6.A1

5.E

9.7

ENE-6.A.1, ENE-
6.A.3, TRA-1.C1,
TRA-2.A.3, TRA-
2A4

2F, 3B

9.8,9.9

ENE-6.A.1, ENE-
6.A.2, ENE-6.A3,
ENE-6.B.2, ENE-
6.C.1, TRA-2.A3,
TRA-2.A4

2.F,5.F 6.D

9.8

ENE-6.A.2, ENE-
6.B.1, ENE-6.B.3,
ENE-6.C.1, ENE-
6.C.2, ENE-6.C.3,
ENE-6.D.1

2.F,5.F 6.D

9.9

ENE-6.C.1, ENE-
6.C.2, ENE-6.C.3,
ENE-6.C.4

6.D

9.7,9.8,9.9,9.10

ENE-6.A.2, ENE-
6.A.3, TRA-1.C.1

2F 3B

9.10

ENE-6.A.2, ENE-
6.A.3, ENE-6.D.1,
SPQ-4.A.2, TRA-
2.C1

2F, 5B

Unit 4: Chemical Reactions

Unit 5: Kinetics

Topics

Essential
Knowledge

Science
Practices

4.5

TRA-1.BA1

4.1

SAP-1.A.2

53

TRA-3.C.5, TRA-
3.C6

43

TRA-1.C1

3.B




Unit 3: Intermolecular Forces and Properties

Topics Essential Science
Knowledge Practices
3N SAP-8.A1, TRA-1.C1 | 3.B

Unit 1: Atomic Structure and Properties
Unit 2: Molecular and lonic Compound Structure and

Properties
Unit 3: Intermolecular Forces and Properties
Topics Essential Science
Knowledge Practices
24,32 SAP-3.D.2, SAP-
3.D.3, SAP-5.B.6,
SPQ-2.B.1
2.4,3.2 SAP-3.A.5, SAP- 4.C
3.D.1, SAP-5.B.6
1.8 SAP-2.B.3
1.8 SAP-2.B.2
17,18 SAP-2.B.2, SAP-
2.B.3
1.7,1.8 SAP-2.B.3
Unit 1: Atomic Structure and Properties
Topics Essential Science
Knowledge Practices
17,1.8 SAP-2.B.2, SAP-
2.B3

Chemistry(Chang), 13" Edition
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Unit 3: Intermolecular Forces and Properties

Topics Essential Science
Knowledge Practices
3.11,3.12,3.13 SAP-8.B.1, SAP- 2.E
8.B.2, SAP-8.C.1,
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