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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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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

Enduring Knowledge: All living and non-living things are composed of matter 
having characteristic properties that distinguish one substance from another. 

S9-12:9                                    (DOK 2) 
Students demonstrate their understanding of the Properties of Matter by… 

•Distinguishing one substance 
from another through examination 
of physical properties (such as 
density, melting point, 
conductivity), chemical properties 
(such as pH, reactivity—with O2 or 
acid or water), and nuclear 
properties (such as changes in 
atomic mass, isotopes and half-
life). 

2.1, p.39-40; 
p.102; 12.2, 
p.379; p. 
605; 19.2, 
p.619 

4C; 19A;  
20A 

2.1, 30-40, 
p.67; 12.2, 35-
46, 59-61, 
p.405-407; 
19.2, 42-53, 
p.631-632 

Science Concepts: 
a. Substances (elements, 
compounds) differ from one 
another based on their 
physical, chemical and 
nuclear properties. 

1.1, p.10; 
2.1, p.39; 
3.3, pp.88-
89; 6.1, 
p.171; 
p.229; 9.3, 
p.284; 16.1, 
p.512-513 

4A-B; 20B 1.1, 14, p.32; 
42, p.33; 70-
78, p.35; 2.1, 
30-40 p.67: 
3.3, 48-57, 
p.100; 9.3, 56-
75, p.292; 
16.1, 38-41, 
p.533 

(Extension)  
•Explaining the states of a 
substance in terms of the 
particulate nature of matter and 
the forces of interaction between 
particles. 

2.1, pp.38, 
42; 5.1, 
pp.134-137 

 5.1, 23-28, 64-
65 

S79-12:10                                (DOK 3) 
Students demonstrate their understanding of the Properties of Matter by… 

•Citing evidence of the change in 
our understanding of the atom and 
the development of atomic theory 

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 

•Comparing the characteristics of 
three major components of all 
atoms (protons, electrons, 
neutrons) their location within an 
atom, their relative size and their 

5.1, pp.137-
141 

 5.1, 23-28, 64-
65 
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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

charge. 

•Writing formulae for compounds 
and Developing models using 
electron structure (e.g., Lewis dot). 

6.3, pp.187-
188; 7.2, 
p.213; 7.3, 
pp.214-216 

2B, 7A 6.3, 30-39, 50-
52, pp.193-
195; 7.2, 33-
44, p.226; 7.3, 
56-69, p.227 

Science Concepts: 
a. Atoms have a dense 
nucleus containing 
positively charged protons 
and neutral neutrons. The 
number of protons in the 
nucleus determines the 
identity of an element. 

4.1, p.107; 
5.1, p.137 

 4.1, 36-47, 
p.129; 5.1, 23-
28, p.163 

b. The nucleus of an atom 
is surrounded by much 
lighter negatively-charged 
electrons in mostly empty 
space. 

4.1, p.107; 
5.1, p.140 

 4.1, 36-47, 
p.129; 5.1, 23-
28, p.163 

c. In neutral atoms the 
number of protons and 
electrons is equal. 

4.1, p.108; 
5.1, pp.138-
139 

 4.1, 36-47, 
p.129; 5.1, 23-
28, p.163 

d. The arrangement of 
electrons of an atom 
determines what kinds of 
bonds are formed to 
produce molecules 
(compounds). 

4.1, pp.109-
111 

 4.1, 36-47, 
p.129 

S9-12:11                                  (DOK 2) 
Students demonstrate their understanding of the Properties of Matter by 

•Identifying and explaining the 
basis for the arrangement of 
elements within the Periodic Table 
(e.g., trends, valence, reactivity, 
electronegativity, ionization). 

5.2, p.151 6A-B  

•Determining valence electrons of 
selected elements. 

5.3, pp.152-
154; 6.3, 
pp.184-186 

5A, 6C 6.3, 30-39, 
pp.193-194 
6C (Part 4) 

•Predicting the relative physical 
and chemical properties of an 
element based on its location 
within the Periodic Table 

4.1, p.112-
113; 6.2, 
pp.177-182 

6A-B  



 

6 
 

VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

Science Concepts: 
a. Elements (substances 
composed of a single type 
of atom) are arranged in 
repeating patterns within 
the Periodic Table. 

2.1, pp.43-
44; 6.1, 
p.171 

  

b. The arrangement of 
electrons of an atom 
determines placement in 
the Periodic Table. 

5.3, pp.152-
154 

5A  

S9-12:12                                  (DOK 3) 
Students demonstrate their understanding of the States of Matter by 

•Investigating and explaining the 
interactions between atoms or 
molecules within a system (e.g., 
hydrogen bonding, van der Waals 
forces, fluorescent light, stars). 

8.3, pp.245-
249 

8B 8.3, 39-47, 63-
64, pp.257, 
259 

Science Concepts (Extension): 
a. Solids, liquids and gases 
differ in distance and 
angles between atoms or 
molecules and the energy 
that binds them. 

14.1, p.442; 
16.2, p.516; 
16.4, p.525 

14B 16.2, 42-58; 
16.4, 63-73, 
pp.533-534 

b. Plasma is another state 
of matter composed of 
electrons and positive ions 
that have been separated 
by collisions at very high 
temperatures. 

21.1, p.668  21.1, 1-9, 
p.688 

S9-12:13                                  (DOK 2) 
Students demonstrate their understanding of the Properties of a Gas by 

•Determining the pressure of a 
given volume of gas when the 
temperature changes 
incrementally (doubles, triples, 
etc.). 

14.1, p.447  14.1, 1-16, 
p.468 

Science Concepts: 
a. There are specific 
proportional relationships 
that exist among volume, 
pressure, temperature and 
amount of gas (mass) in a 

14.2, 
pp.450-458 

14B 14.2, 17-31, 
pp.468-469 
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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

system. 

(Extension) 
•Quantitatively determining how 
volume, pressure, temperature 
and amount of gas affect each 
other (PV=nRT) in a system. 

14.3, 
pp.462-465 

 14.3, 32, 73-
79, pp.469, 
471 

Science Concepts (Extension): 
a. There are specific 
relationships that exist 
among volume, pressure, 
temperature and amount of 
gas (moles). 

14.2, 
pp.459-461 

14A 14.2, 36-72, 
pp.469-471 

Enduring Knowledge: A transfer of energy can result in the physical change of 
state of a substance. 

S9-12:14                                  (DOK 3) 
Students demonstrate their understanding of Physical Change by 

•Experimenting, graphing, and 
explaining the effect of heat 
energy on the phase changes of 
water from a solid state to a liquid 
state to a gaseous state, 
comparing that data to other 
substances, and using evidence to 
draw conclusions based upon 
these data. 

3.3, pp.88-
95 

3D; 4A 3.3, 48-57, 
p.100 

Science Concepts: 
a. Different compounds 
require different amounts of 
energy for phase change 
due to their unique 
molecular structure. 

16.3, p.524  16.3, 80-88, 
p.535 

Enduring Knowledge: When matter undergoes a chemical change it turns into a 
new and different substance whose properties are different from the original. No 
matter how substances interact with one another, the total mass of the system 
remains the same. 

S9-12:15                                  (DOK 2) 
Students demonstrate their understanding of Chemical Change by 

•Writing simple balanced chemical 
equations to represent chemical 
reactions and illustrate the 
conservation of matter (atoms). 

4.2, pp.116-
117; 10.1, 
pp.296-301 

4C; 10A 4.2, 66-72, 
pp.130-131 
4C (Part 10) 

•Qualitatively predicting reactants  4B 4B (Part 5, 7, 
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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

and products in a prescribed 
investigation (e.g. oxidation, 
reduction, acid/base reactions). 

9, 11, 13) 

Science Concepts: 
a. The total mass of 
reactants of any chemical 
reaction is the same as the 
total mass of the products 
of that chemical reaction 
(Conservation of Mass). 

4.2, p.117; 
10.1, p.298 

 10.1, 30-38, 
p.323 

b. Bonds between atoms 
are created when electrons 
are paired by being 
transferred or shared.  
Many important reactions 
involve the transfer of either 
electrons or hydrogen ions 
between reacting ions, 
molecules or atoms. 

4.1, pp.107-
113 

 4.1, 36-47, 
p.129 

(Extension) 
•Using chemical equations and 
information about molar masses to 
predict quantitatively the masses 
of reactants and products in 
chemical reactions. 

8.4, p.250; 
11.1, 
pp.328-3338 

8A; 11B 8.4, 48-51, 65-
77, pp.258-
259 
 
11B (Part 4, 5) 

Extension: 
a. The numbers of atoms of 
the reactants of any 
chemical reaction are the 
same as the numbers of 
atoms of the products of 
that chemical reaction. 

4.2, p.115 4C  

S9-12:16                                  (DOK 3) 
Students demonstrate their understanding of Chemical Change by 

•Performing an experiment and 
using evidence to explain how the 
increase or decrease in 
temperature of the substances in a 
chemical reaction causes a 
transfer of heat energy from that 
reaction. (e.g., exothermic and 
endothermic reactions). 

4.2, pp.118-
119; 10.4, 
pp.311-317 

4B; 10A-C 10.4, 66-71, 
p.325 
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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

Science Concepts: 
a. During a chemical 
change, energy is absorbed 
or released (e.g., AMP, 
ADP, ATP or burning 
wood). 

18.2, 
pp.578-583 

 18.2, 60-79, 
pp.602-603 

Enduring Knowledge: The nucleus of some atoms is unstable and may 
spontaneously decay. 

S9-12:17                                  (DOK 2) 
Students demonstrate their understanding of Nuclear Change by 

•Explaining the organization of an 
atomic nucleus and identifying the 
universal forces from strongest to 
weakest. 

5.1, p.137; 
20.4, p.247 

 20.4, 57-64, 
p.662 

•Explaining how alpha and beta 
emissions create changes in the 
nucleus of an atom, resulting in a 
completely different element. 

20.2, 
pp.637-640 

20A 20.2, 43-53, 
pp.661-662 

Science Concepts: 
a. The number of neutrons 
in the nucleus can vary and 
gives rise to different 
isotopes of an element. 

5.1, p.138; 
6.1, p.168 

  

b. Certain nuclear 
configurations lead to 
radioactive decay, 
producing alpha and beta 
particles, and ultimately a 
different element. 

20.3, p.642 20B 20.3, 54-56, 
74-81, pp.662-
663 

c Nuclear forces, which 
exist only within the nucleus 
of an atom, are the forces 
that hold the nucleus of an 
atom together and are 
much stronger than either 
gravitational or electrical 
forces. 

5.1, p.142; 
20.4, p.647 

 20.4, 57-64, 
p.662 

•Distinguishing between the 
reactants and products of a 
chemical reaction and those of a 
nuclear decay reaction and 
comparing the relative energies 

20.2, 
pp.639-641 

20B 20.2, 70-73, 
p.662 
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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

produced by each. 

Science Concepts: 
a. Gamma radiation may 
also be produced. 

20.2, p.641   

(Extension) 
•Comparing the transmission and 
penetration effects of alpha, beta, 
and gamma radiation. 

20.5, 
pp.656+657 

 20.5, 65-68, 
88-90, pp.662-
663 

S9-12:18                                  (DOK 2) 
Students demonstrate their understanding of Nuclear Change by 

•Explaining the concept of half-life 
and using the half-life principle to 
predict the approximate age of a 
material. 

20.3, 
pp.642-646 

20A 20.3, 54-56, 
74-81, pp.662-
663 

Science Concepts: 
a. Radioactive decay 
occurs at a predictable rate 
(half-life) which allows 
radioactivity to be used for 
estimating the age of 
materials that contain 
radioactive substances. 

20.3, 
pp.642-646 

20B 20.3, 54-56, 
74-81, pp.662-
663 

Enduring Knowledge: Energy is necessary for change to occur. It is the ability of 
matter to bring about change. 
  *There are many forms of energy. 
  *The total energy in the universe is constant. 
  *Energy can be transformed and transferred, but not destroyed (Conservation of 
Energy). 
  *Energy transfers and transformations exhibit the characteristics of systems 
with inputs, processes and outputs, as well as connections to other systems. 

S9-12:23                                  (DOK 3) 
Students demonstrate their understanding of Heat Energy by… 

•Comparing and contrasting 
characteristics of the different 
forms of energy, particularly within 
chemical reactions. 

1.3, pp.28-
29; 3.2, 
p.79; 10.4, 
p.314 

  

Science Concepts: 
a. Different energy levels 
are associated with 
different configurations 
within atoms and molecules 
(firework explosions). 

5.2, pp.150-
151; 6.2, 
pp.177-183 

 6.2, 45-48, 
p.195 
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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

b. The total energy in an 
isolated system remains 
constant regardless of 
transformation. (Whenever 
the amount of energy in 
one place or form 
diminishes, the amount in 
other places or forms 
increases by an equivalent 
amount.) 

3.2, pp.81, 
86 

3C 3.2, 39-47, 
p.99 

•Explaining the changes in energy 
(transformation) that occur in 
different  reactions (e.g., chemical, 
biological, physical) through 
analysis of the input and output 
energies in the system (e.g., 
calorimetry, entropy) and using 
evidence to justify the explanation 

9.3, pp.280-
287 

9C, 10C 9.3, 56-75, 81-
87, pp.292-
293 

c. Whenever energy is 
transformed from one form 
to another, some energy 
becomes less available and 
is transformed into heat 
energy, such as from 
engines, electrical wires, 
hot-water tanks, our bodies, 
and stereo systems     
(ENTROPY). 

Ch. 3; 9.3, 
p.285 

 Ch. 3 

S9-12:24                                  (DOK 2) 
Students demonstrate their understanding of Electrical Energy by 

•Explaining (through words, 
diagrams, models or electrostatic 
demonstrations) the principle that 
like charges repel and unlike 
charges attract (e.g. 
electromagnetic forces). 

4.1, p.108; 
5.1, pp.141-
142 

  

S9-12:26                                  (DOK 2) 
Students demonstrate their understanding of Electromagnetic Forces by 

•Comparing and contrasting the 
wave nature of electromagnetic 
energy to other forms of waves 
(water, sound, etc.). 

5.4, pp.155-
159 

 5.4, 52-63, 
p.164 
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VT Content Standard NAC Location 

Student 
Book 
Location 

Lab 
Manual 
Location 

Where 
assessed 

•Relating the particle nature of 
electromagnetic waves to their 
frequencies and to discrete 
changes in energy levels within 
atoms (e.g. red shift, blue shift, 
line spectra). 

5.2, pp.144-
151; 5.3, 
pp.152-154 

5B-C 5.2, 29-40, 
5.3, 41-51, 
pp.163-164 

Science Concepts: 
a. Electromagnetic energy 
has both wave and particle 
properties. 

5.2, pp.144-
151; 5.3, 
pp.152-154 

5B-C 5.2, 29-40, 68-
70; 5.3, 41-51, 
pp.163-164 

S9-12:27                                  (DOK 2) 
Students demonstrate their understanding of Electromagnetic Forces by 

•Describing (through words, 
models, or diagrams) the 
presence of electromagnetic 
forces in an atom. 

4.1, p.105; 
5.1, p.142 

  

•Comparing and contrasting the 
electromagnetic and gravitational 
forces between the particles that 
make up an atom. 

4.1, p.108   

Science Concepts: 
a. An electromagnetic force 
is a universal force that acts 
within and between atoms 
and is vastly stronger than 
the gravitational forces 
between atoms (strength 
depends upon how much 
charge is present). 

4.1, pp.105, 
108; 5.1, 
p.142 

  

 


