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NEW HAMPSHIRE CURRICULUM FRAMEWORK 

HIGH SCHOOL CHEMISTRY1 

A Natural Approach to Chemistry (NAC)2 is written by Hsu, Chaniotakis, 
Carlisle, and Damelin.  This correlation is intended to show selected 
locations in NAC programs that support the standards for high school 
chemistry. 

This document was prepared by Oralia Gil, LAB-AIDS Curriculum Specialist, 
and Mark Koker, Ph D, Director of Curriculum.  This is not an exhaustive 
document.  It is designed to provide a general overview of the alignment of 
A Natural Approach to Chemistry to the state science program standards, 
grades 9-12, for review and adoption purposes.  Support for the state 
standards may be found at other locations besides those explicitly stated in 
this document. 

For more information about this correlation or for questions about review 
copies, presentations, or any matters related to sales or service, please 
contact Patsy Eldridge, LAB-AIDS Regional Sales Manager, at 
978.979.2534, or by email at peldridge@lab-aids.com, or visit us on the web 
at www.labaids.com. 
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The Natural Approach to Chemistry 
 

THEMES 

Energy is a unifying theme that explains why chemistry occurs 

The atomic model of matter is consistently woven through every chapter 

Understanding of ‘why’ chemistry occurs is emphasized 

Principles are illustrated with examples from the human body and the 
environment 

 

ORGANIZATION OF CONTENT 

Fundamentals Chapters 1 -4 Present comprehensive overview of 
all main ideas in chemistry such as 
the atomic nature of matter, 
systems, temperature, and energy. 
 
“Big Picture” 

Core Concepts Chapters 5 -
14 

Present in-depth coverage of all 
major topic areas. They developed 
usable understanding of the big 
ideas laid out in the first four 
chapters. The treatment includes 
strong conceptual development as 
well as algebra-based quantitative 
problem solving. 
 
All academic content and instruction 
standards for chemistry have been 
met by the end of Chapter 14. 

Applications Chapter 15 - 
21 

Provide deeper exploration of 
significant areas of interest in 
chemistry.  
 
Examples include rechargeable 
batteries, materials science, 
planetary atmospheres, etc. 

 

COMPLETE LEARNING SYSTEM 

Coordinated student textbook 

Integrated laboratory investigations manual containing 58 labs to choose from 

New laboratory control, data collection and probe system 

Evaluation elements throughout the curriculum (student book and lab 
investigation manual) through which student knowledge or skills are assessed or 
applied 
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Correlation Citation Reference Key: 

 

Locations are given in the student book (SB) and/or laboratory manual (LM). 

 

1.2 pp. 19-25 

Means Student Book Chapter 1 Section 1.2 pages 19 – 25 

1A, 3 A-C, 11A 

Means Lab Investigations Manual Chapter 1 Investigation 1A; 

Chapter 3 Investigation 3A, 3B and 3C; 

Chapter 11 Investigation 11A 

 

Relevant questions from the student book (SB) and lab manual (LM) problem 
sets and questions are indicated, e.g.,  

1.2 18-30, 51-55 

Means Student Book Chapter 1 Section 1.2 questions 18-30 and questions 51-55 

 

3B (PART 4, 5, 8) 

Means Laboratory Investigations Manual Chapter 3 Investigation 9A Part 4 
Investigation 9B Part 5 and Part 8. 
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NH Content Standard NAC Location 

Student 
Book 
Location 

Lab Manual 
Location 

Where 
assessed 

PS1– All living and nonliving things are composed of matter having characteristic 
properties that distinguish one substance from another (independent of 
size/amount of substance). 

1. COMPOSITION 

S:PS1:11:1.1 Recognize and 
describe the structure of an atom 
and explain how the major 
components interact with one 
another. 

5.1, pp.136, 
137, 140,-
143; 5.2, 
p.147 

 5.1, 23-28, 64-
65; 5.2, 29-40, 
68-70, pp.163-
165 

S:PS1:11:1.2 Recognize how 
elements are arranged in the 
periodic table; and explain how 
this arrangement illustrates the 
repeating patterns among 
elements with similar properties, 
such as the relationship between 
atomic number and atomic mass. 

2.1, p.44; 
4.1, p.107, 
108; 5.1, 
p.138, 143 

6A  

 
4.1, 36-47, 
p.129; 5.1, 23-
28, 64-65, 
pp.163-165 

S:PS1:11:1.3 Explain that 
neutrons and protons are made 
up of even smaller constituents. 

5.1, pp.134-
137 

 5.1, 23-28, 64-
65, pp.163-165 

S:PS1:11:1.4 Define isotopes; 
recognize that most elements 
have two or more isotopes; and 
explain that although the number 
of neutrons has little affect on how 
the atom interacts with others, 
they do affect the mass and 
stability of the nucleus. 

5.1 p.138 5A 5.1, 23-28, 64-
65, pp.163-165 

S:PS1:11:1.5 Scientific thought 
about atoms has changed over 
time. Using information (narratives 
or models of atoms) provided, cite 
evidence that changed our 
understanding of the atom and the 
development of atomic theory. 
[PS1(9-11)MAS+NOS-2] 

5.1, pp.135, 
137, 140; 
5.2, p.144; 
7.1, p.198 

 5.1, 23-28, 64-
65; 5.2, 29-40, 
68-70, pp.163-
165; 7.1, 18-32, 
p.225 

S:PS1:11:1.6 Model and explain 
the structure of an atom or explain 
how an atom’s electron 
configuration, particularly the 
outermost electron(s), determines 

5.3, p.152; 
6.2, p.177-
182 

5A, 6B 5.3, 71-76, 
p.165; 6.2, 21-
29, 45-49, 
pp.193, 195 
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NH Content Standard NAC Location 

Student 
Book 
Location 

Lab Manual 
Location 

Where 
assessed 

how that atom can interact with 
other atoms. 
[PS1(9-11)MAS+FAF-4] 

PS1– All living and nonliving things are composed of matter having characteristic 
properties that distinguish one substance from another (independent of 
size/amount of substance). 

2. PROPERTIES 

S:PS1:11:2.1 Explain that the 
physical properties of a compound 
are determined by its molecular 
structure and the interactions 
among the molecules. 

1.1, p.10; 
2.1, p.39; 
p.102; 12.2, 
p.379; p. 
605; 19.2, 
p.619  

19A  1.1, 14, p.32; 42, 
p.33; 70-78, 
p.35; 2.1, 30-40, 
p.67; 12.2, 35-
46, 59-61, p.405-
407; 19.2, 42-53, 
p.631-632  

S:PS1:11:2.2 Determine whether 
an atom is either electrically 
neutral or an ion by referring to its 
number of electrons. 

4.1, p.108; 
5.1, p.141 

 4.1, 36-47, 
p.129 

S:PS1:11:2.3 Explain how the 
chemical properties of an element 
are governed by the electron 
configuration of atoms, and 
describe how atoms interact with 
one another by transferring or 
sharing the outermost electrons. 

2.1, p.40; 
3.3, pp.88-
89; 6.1, 
p.171; p.229; 
9.3, p.284; 
16.1, p.512-
513  

4C  2.1, 30-40 p.67: 
3.3, 48-57, 
p.100; 9.3, 56-
75, p.292; 16.1, 
38-41, p.533  

S:PS1:11:2.4 Explain that 
radioactive materials are unstable 
and undergo spontaneous nuclear 
reactions, which emit particles 
and/or wavelike radiation. 

20.2, p.637  20.2, 43-53, 
70-73, pp.661-
662 

S:PS1:11:2.5 Explain that states 
of matter rely on the arrangement 
and motion of molecules; and 
differentiate between the 
structures of solids, liquids, and 
gases. 

1.3, p.27; 
p.37; 2.1, 
p.39; p.71; 
3.1, p.73; 
3.2, p.87; 
4.1, p.104  

4A  2.1, 30-40, 53-
63; 3.1.34-38, 
p.99; 3.2, 39-47, 
p.99  

S:PS1:11:2.6 Use physical and 
chemical properties as 
determined through an 
investigation to identify a 
substance. [PS1(9-11)INQ-1] 

 2A; 4A-B; 
19A 

2A (Part 4, 5); 
4A (Part 2-4); 
4B (Part 3, 5, 
7) 19A (Part 4-
6) 

S:PS1:11:2.7 Explain how 6.1, pp.173- 6A-C  6.1, 12-20, 40-
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NH Content Standard NAC Location 

Student 
Book 
Location 

Lab Manual 
Location 

Where 
assessed 

properties of elements and the 
location of elements on the 
periodic table are related. [PS1(9-
11)POC-3] 

174; 6.2 pp. 
177-182  

44, pp.192-193; 
6.2, 45-49, p.195  

PS2– Energy is necessary for change to occur in matter. Energy can be stored, 
transferred and transformed, but cannot be destroyed. 

1. CHANGE 

S:PS2:11:1.1 Recognize and 
explain that atoms may be 
bonded together into molecules or 
formula units (crystalline solids). 

4.1, pp.107-
111; 16.2, 
p.517 

 4.1, 36-47, 
p.129; 16.2, 78-
79; p.535 

S:PS2:11:1.2 Recognize that 
atoms interact with one another 
by transferring or sharing 
electrons that are furthest from 
the nucleus; and explain that the 
outer electrons govern the 
chemical properties of an 
element. 

4.1, p.109; 
7.1, p.202; 
7.2, p.212 

7B 7.1, 18-32; 7.2, 
33-44; 46-55, 
pp.224-226 

S:PS2:11:1.3 Explain that 
compounds are formed through 
both ionic and covalent bonding. 

2.2, p.47, 
52 

2B 2.2, 41-45, 64-
67, pp.67-69 

S:PS2:11:1.4 Recognize that the 
rates of chemical reactions can 
vary greatly; and identify the 
factors that influence these 
reaction rates, such as how often 
the reacting atoms and molecules 
encounter one another, the 
temperature, and the properties of 
the reacting species, including 
shape. 

12.1, pp.368-
373  

12B  12.1, 20-34, 59-
61, pp.405, 407  

S:PS2:11:1.5 Explain 
relationships between and among 
electric charges, magnetic fields, 
electromagnetic forces, and 
atomic particles. [PS2(9-11)SAE-
7] 

5.1, pp.141-
142; 15.1, 
pp.474-475; 
20.4, p.647 

15A 15.1, 45-55, 
pp.507-508 

2. CONSERVATION 

S:PS2:11:2.1 Explain that 10.4, p.311- 10C 10.4, 43-47, 
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NH Content Standard NAC Location 

Student 
Book 
Location 

Lab Manual 
Location 

Where 
assessed 

chemical reactions either release 
or consume energy. 

317 66-71, pp.324-
325 

S:PS2:11:2.2 Explain that 
chemical reactions can be 
accelerated by catalysts, such as 
enzymes. 

12.4, 
pp.398-401 

 12.4, 52-58, 
p.407 

S:PS2:11:2.3 Recognize that a 
large number of important 
reactions involve the transfer of 
either electrons or hydrogen ions 
between reacting ions, molecules, 
or atoms. 

13.1, p.412-
415 

13A 13.1, 21-34, 
p.437 

S:PS2:11:2.4 Identify the variety 
of structures that may be formed 
from the bonding of carbon atoms, 
and describe their roles in various 
chemical reactions, including 
those required for life processes. 

Ch. 17, 
pp.538-561; 
Ch. 18, 570-
597 

17A-B; 18A-
C 

17, 32-83, 
pp.565-567; 18, 
33-106,pp.601-
603 

S:PS2:11:2.5 Demonstrate how 
transformations of energy produce 
some energy in the form of heat 
and therefore the efficiency of the 
system is reduced (chemical, 
biological, and physical systems). 
[PS2(9-11)POC+SAE-5] 

3.2, pp.79-
87 

3A-C 3.2, 39-47, p.99 

3. ENERGY 

S:PS2:11:3.1 Explain that all 
energy can be considered to be 
either kinetic energy, potential 
energy, or energy contained by a 
field. 

1.3, p.28, 
3.1, p.73 

3A 3A (Part 4-8) 

S:PS2:11:3.2 Provide examples of 
how kinetic and potential energy 
can be transformed from one to 
the other. 

1.3, p.28  1.3, 56-58, p.34 

S:PS2:11:3.3 Describe how the 
energy associated with individual 
atoms and molecules can be used 
to identify the substances they 
comprise; and explain that each 
kind of atom or molecule can gain 

5.2, pp.146-
151; 5.4, 
pp.155-159 

5B-C 5.2, 29-40, 68-
70; 5.4, 52-63, 
pp.163-165 
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NH Content Standard NAC Location 

Student 
Book 
Location 

Lab Manual 
Location 

Where 
assessed 

or lose energy only in particular 
discrete amounts, absorbing and 
emitting light only at wavelengths 
corresponding to these amounts. 

S:PS2:11:3.4 Explain the range of 
the electromagnetic spectrum as it 
relates to both wavelength and 
energy; and provide examples of 
practical applications of the 
different wavelengths in the 
spectrum. 

5.4, pp.155-
159 

5C 5.4, 52-63, 
pp.163-165 

S:PS2:11:3.5 Recognize that the 
human eye can only see a narrow 
range of wavelengths within the 
electromagnetic spectrum; and 
explain how the variations of 
wavelength within that range of 
visible light are perceived as 
differences in color. 

5.4, p.155   

S:PS2:11:3.6 Describe the 
relationship between heat and 
temperature, explaining that heat 
energy consists of the random 
motion and vibrations of atoms, 
molecules, and ions; and that the 
higher the temperature, the 
greater the atomic or molecular 
motion. 

Ch. 3, 
pp.72-95 

3A-C Ch. 3, 34-84, 
pp.99-101 

S:PS2:11:3.7 Explain that waves, 
such as light, seismic, sound 
waves, have energy and can 
transfer energy when they interact 
with matter. 

5.4, p.158 5B 5B (Part 4) 

S:PS2:11:3.8 Explain that nuclear 
reactions convert a fraction of the 
mass of interacting particles into 
energy and release much greater 
amounts of energy than atomic 
interactions. 

20.2, p.637; 
20.4, p.649 

 20.4, 82-87, 
p.663 

S:PS2:11:3.9 Describe how 
electrons flow easily in some 
materials, such as metals, 
whereas in insulating materials, 

16.4, 
pp.525-529 

16B 16.4, 63-73, 
p.534 
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NH Content Standard NAC Location 

Student 
Book 
Location 

Lab Manual 
Location 

Where 
assessed 

such as glass hardly flow at all. 

S:PS2:11:3.10 Using information 
provided about chemical changes, 
draw conclusions about the 
energy flow in a given chemical 
reaction (e.g., exothermic 
reactions, endothermic reactions). 
[PS2(9-11)INQ+SAE-6] 

4.2, pp. 
118-121; 
10.4, 
pp.313-317 

10C 10.4, 66-71, 
p.325 

PS3– The motion of an object is affected by force. 

1. FORCES 

S:PS3:11:1.4 Compare the 
strength of nuclear, 
electromagnetic and gravitational 
forces; and explain that the 
strength of nuclear forces account 
for the great amounts of energy 
released from the nuclear 
reactions in atomic or hydrogen 
bombs, and in the Sun and other 
stars. 

4.1, p.108; 
20.4, p.647; 
21.2, 
pp.669, 675 

 20.4, 82-87, 
p.663 

S:PS3:11:1.5 Recognize that 
electromagnetic forces exist within 
and between atoms. 

4.1, p.108; 
5.1, p.147 

  

S:PS3:11:1.6 Recognize that 
different kinds of materials 
respond to electric forces in 
various ways; and differentiate 
between insulators, 
semiconductors, conductors and 
superconductors. 

3.1, p.87 3B 3.2, 39-47, p.99 

S:PS3:11:1.7 Describe the 
difference between materials that 
contain equal proportions of 
positive and negative charges and 
those that have a very small 
excess or deficit of negative 
charges. 

15.1, p.476 15B  

 

 


