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Chemistry is a science course that meets the minimum 

graduation requirements for a physical science lab 

course. It also meets the UC standard for a Laboratory 

physical science course. Chemistry is the sequential, 

hierarchical study of matter and the changes that it 

undergoes. This comprehensive course covers such 

topics as atomic structure, nomenclature, 

stoichiometry, gas laws, thermodynamics, nuclear and 

organic chemistry. Laboratory experiences are a major 

component of the course in addition to traditional 

instruction.  Explicit instruction in Reading and 

Writing will be incorporated in preparation for the 

coming of the Common Core Standards. Students will 

be provided access to a wide variety of informational 

texts coming from different sources. 
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July 3, 2013 
 
 
Dear TRUSD Educator, 

 
Welcome to a new Academic Year!  
 
This curriculum package has been created to help teachers and other instructional support 

personnel plan instruction and prepare students for the subject area summative assessments. 
Additionally, this curriculum package was written to promote high quality, standards-based 
instruction in all core subject areas.  

 
Included you will find: Expected Learning Outcomes, Course Outline [may be printed and 

distributed], Unpacked Standards [to help establish the breadth and depth to which each content 
standard must be addressed], District Assessment Guides, Sample pacing calendars, and an 
appendix. The appendix (a separate section) contains a selection of helpful, subject-specific, 
instructional resources.  

 
Curriculum development is a continuous process. As such, these packages are subject to 

periodic revisions to reflect possible changes in student population and future amendments as the State 
Educational Frameworks are being rewritten. Through the hard work and commitment of passionate 
educators over many years, this curriculum package was made a reality. This document reflects the 
common vision of these dedicated educators.  

 
For questions about any section of this package, or to offer comments and suggestions for 

improvements, please contact the Curriculum and Instruction Office, Secondary Division. 
 
Thank you. 

 
Curriculum and Instruction 
Secondary Division 
Bay C, TRUSD District Office 
McClellan, CA 95652 
916-566-1600 



 
 

 

 

 

 

 

 

 

 

 

1.0 Course Description 
 Chemistry is a High School Science Course that meets the minimum graduation requirement 
for a physical science lab course. It also meets the UC/CSU Standard for a Lab- based Physical 
Science course. Chemistry is the sequential, hierarchical study of matter and the changes it 
undergoes. This comprehensive science course includes such topics as the atomic structure of 
matter, bonding, stoichiometry, gas laws, thermodynamics, nuclear chemistry and organic chemistry. 
Laboratory experiences are a major component of the course in addition to traditional instruction.   
Explicit instruction in Reading and Writing will be incorporated in preparation for the coming of the 
Common Core Standards. Students will be provided access to a wide variety of informational texts coming 
from different sources. 

 
2.0 Course Goals 

At the end of the course, students will demonstrate an understanding of… 

 The structure of atoms, and how these particles combine to form compounds by sharing 
electrons through covalent or metallic bonds, or by transferring electrons to form ionic 
bonds. 

 The Periodic Table and the regular patterns/trends it displays that allows predictions to be 
made about an element’s atomic structure and its physical and chemical properties.  

 The Law of Conservation of Matter, which explains the nature of chemical reactions, and 
provides the basis for determining mass/mole relationships in chemical reactions.  

 Energy and how it explains particle behavior, the different states of matter, and the 
spontaneity of chemical reactions. 

 Solutions, the different kinds that exist, and problems involving dilution and expression of 
concentration. 

 

Department:           SCIENCE 

Course Title:   CHEMISTRY   

Grade Level:  10-12 

Length:   1 Academic Year 

Number of Credits:      10          

Pre-requisite:   Algebra I [allowed as a Co-requisite]  

                                                     [Meets AG Requirements] 

 



 Gases, its properties and behavior as described in the various gas laws, 
 Nuclear processes, including the concepts of transmutation, decay, radioactivity and its 

applications, and 
 Organic chemistry, including characterization of the various classes of organic molecules and their 

nomenclature.  
 

3.0 Textbook:  

Dingrando, L., Tallman, K., Hainen, N., and C. Wistrom. 2005. Chemistry: Matter and  

Change. New York, New York: Glencoe/McGraw-Hill Publishing Company, 917 pp.  

 

4.0 Supplementary Materials: 

Supplementary materials provided by the publisher including the lab manual and teacher’s edition of the 

textbook, and various electronic resources.  

Electronic Resources available at: www.chemistrymc.com .  

 

5.0 California Content Standards 

      The California State Board of Education has adopted the following content standards for Chemistry: 

Standard Set 1: Atomic and Molecular Structure 

The periodic table displays the elements in increasing atomic number and shows how periodicity of the physical and 

chemical properties of the elements relates to atomic structure. As a basis for understanding this concept: 

a. 
Students know how to relate the position of an element in the periodic table to its 

atomic number and atomic mass.  

b. 
Students know how to use the periodic table to identify metals, semimetals, nonmetals, 

and halogens. 

c. 

Students know how to use the periodic table to identify alkali metals, alkaline earth 

metals and transition metals, trends in ionization energy, electronegativity, and the 

relative sizes of ions and atoms. 

d. 
Students know how to use the periodic table to determine the number of electrons 

available for bonding. 

e. 
Students know the nucleus of the atom is much smaller than the atom yet contains 

most of its mass. 

f.* 

Students know how to use the periodic table to identify the lanthanide, actinide, and 

trans-actinide elements and know that the trans-uranium elements were synthesized 

and identified in laboratory experiments through the use of nuclear accelerators. 

g.* 
Students know how to relate the position of an element in the periodic table to its 

quantum electron configuration and to its reactivity with other elements in the table.  

h. 

Students know the experimental basis for Thomson’s discovery of the electron, 

Rutherford’s nuclear atom, Millikan’s oil drop experiment, and Einstein’s explanation 

of the photoelectric effect. 

i.* 
Students know the experimental basis for the development of the quantum theory of 

atomic structure and the historical importance of the Bohr model of the atom. 

j.* 
Students know that spectral lines are the result of transitions of electrons between 
energy levels and that these lines correspond to photons with a frequency related hv) 

http://www.chemistrymc.com/


to the energy spacing between levels by using Planck’s relationship.  

Standard Set 2: Chemical Bonds 

Biological, chemical, and physical properties of matter result from the ability of atoms to form bonds from 

electrostatic forces between electrons and protons and between atoms and molecules. As a basis for 

understanding this concept: 

a. 
Students know atoms combine to form molecules by sharing electrons to form 
covalent or metallic bonds or by exchanging electrons to form ionic bonds. 

b. 
Students know chemical bonds between atoms in molecules such as H2, CH4, NH3, 
HCCH2, N2, Cl2, and many large biological molecules are covalent. 

c. 
Students know salt crystals, such as NaCl, are repeating patterns of positive and 
negative ions held together by electrostatic attraction.  

d. 
Students know the atoms and molecules in liquids move in a random pattern relative 
to one another because the intermolecular forces are too weak to hold the atoms or 
molecules in a solid form.  

e. Students know how to draw Lewis dot structures. 

f.* 
Students know how to predict the shape of simple molecules and their polarity from 
Lewis dot structures.  

g.* Students know how electronegativity and ionization energy relate to bond formation.  

h.* 
Students know how to identify solids and liquids held together by van der Waals forces 
or hydrogen bonding and relate these forces to volatility and boiling/ melting point 
temperatures. 

Standard Set 3: Conservation of Matter and Stoichiometry 

The conservation of atoms in chemical reactions leads to the principle of conservation of matter and the ability 

to calculate the mass of products and reactants. As a basis for understanding this concept: 

a. Students know how to describe chemical reactions by writing balanced equations. 

b. 
Students know the quantity one mole is set by defining one mole of carbon 12 atoms 
to have a mass of exactly 12 grams. 

c. Students know one mole equals 6.02 x 1023 particles (atoms or molecules). 

d. 

Students know how to determine the molar mass of a molecule from its chemical 
formula and a table of atomic masses and how to convert the mass of a molecular 
substance to moles, number of particles, or volume of gas at standard temperature and 
pressure. 

e. 
Students know how to calculate the masses of reactants and products in a chemical 
reaction from the mass of one of the reactants or products and the relevant atomic 
masses.  

f.* Students know how to calculate percent yield in a chemical reaction. 

g.* 
Students know how to identify reactions that involve oxidation and reduction and how 
to balance oxidation-reduction reactions. 

Standard Set 4: Gases and their Properties 

The kinetic molecular theory describes the motion of atoms and molecules and explains the properties of gases. 

As a basis for understanding this concept: 

a. 
Students know the random motion of molecules and their collisions with a surface 

create the observable pressure on that surface. 

b. Students know the random motion of molecules explains the diffusion of gases. 



c. 
Students know how to apply the gas laws to relations between the pressure, 

temperature, and volume of any amount of an ideal gas or any mixture of ideal gases. 

d. Students know the values and meanings of standard temperature and pressure (STP). 

e. Students know how to convert between the Celsius and Kelvin temperature scales. 

f. Students know there is no temperature lower than 0o Kelvin. 

g.* 
Students know the kinetic theory of gases relates the absolute temperature of a gas to 
the average kinetic energy of its molecules or atoms.   

h.* 
Students know how to solve problems by using the ideal gas law in the form PV = 

nRT.  

i.*  
Students know how to apply Dalton’s law of partial pressures to describe the 

composition of gases and Graham’s law to predict diffusion of gases. 

Standard Set 5: Acids and Bases 

Acids, bases, and salts are three classes of compounds that form ions in water solutions. 

As a basis for understanding this concept: 

a. Students know the observable properties of acids, bases, and salt solutions. 

b. 
Students know acids are hydrogen-ion-donating and bases are hydrogen-ion-accepting 

substances. 

c. 
Students know strong acids and bases fully dissociate and weak acids and bases 

partially dissociate..  

d. Students know how to use the pH scale to characterize acid and base solutions. 

e.* Students know the Arrhenius, Brønsted-Lowry, and Lewis acid–base definitions.  

f.* Students know how to calculate pH from the hydrogen-ion concentration. 

g.* Students know buffers stabilize pH in acid–base reactions. 

Standard Set 6: Solutions 

Solutions are homogeneous mixtures of two or more substances. As a basis for understanding this concept: 

a. Students know the definitions of solute and solvent.  

b. 
Students know how to describe the dissolving process at the molecular level by using 

the concept of random molecular motion 

c. Students know temperature, pressure, and surface area affect the dissolving process. 

d. 
Students know how to calculate the concentration of a solute in terms of grams per 

liter, molarity, parts per million, and percent composition. 

e.* 
Students know the relationship between the molality of a solute in a solution and the 
solution’s depressed freezing point or elevated boiling point.  

f.* 
Students know how molecules in a solution are separated or purified by the methods 

of chromatography and distillation. 

Standard Set 7: Chemical Thermodynamics 

Energy is exchanged or transformed in all chemical reactions and physical changes of matter. As a basis for 

understanding this concept:  

a.  
Students know how to describe temperature and heat flow in terms of the motion of 

molecules (or atoms). 

b. Students know chemical processes can either release (exothermic) or absorb 



(endothermic) thermal energy. 

c. 
Students know energy is released when a material condenses or freezes and is absorbed 

when a material evaporates or melts. 

d.  
Students know how to solve problems involving heat flow and temperature changes, 

using known values of specific heat and latent heat of phase change. 

e.* Students know how to apply Hess’s law to calculate enthalpy change in a reaction. 

f.* 
Students know how to use the Gibbs free energy equation to determine whether a 
reaction would be spontaneous. 

Standard Set 8: Chemical Thermodynamics 

Chemical reaction rates depend on factors that influence the frequency of collision of reactant molecules. As a 

basis for understanding this concept:  

a. 
Students know the rate of reaction is the decrease in concentration of reactants or the 

increase in concentration of products with time. 

b. 
Students know how reaction rates depend on such factors as concentration, 

temperature, and pressure. 

c. Students know the role a catalyst plays in increasing the reaction rate. 

d.* Students know the definition and role of activation energy in a chemical reaction. 

Standard Set 9: Chemical Equilibrium 

Chemical equilibrium is a dynamic process at the molecular level. As a basis for understanding this concept:  

a. 
Students know how to use Le’ Chatelier’s principle to predict the effect of changes in 

concentration, temperature, and pressure. 

b. 
Students know equilibrium is established when forward and reverse reaction rates are 

equal. 

c.* 
Students know how to write and calculate an equilibrium constant expression for a 

reaction. 

Standard Set 10: Organic Chemistry and Biochemistry 

The bonding characteristics of carbon allow the formation of many different organic molecules of varied sizes, 

shapes, and chemical properties and provide the biochemical basis of life. As a basis for understanding this 

concept: 

a.  
Students know large molecules (polymers), such as proteins, nucleic acids, and starch, 

are formed by repetitive combinations of simple subunits. 

b.  

Students know the bonding characteristics of carbon that result in the formation of a 

large variety of structures ranging from simple hydrocarbons to complex polymers and 

biological molecules. 

c.  Students know amino acids are the building blocks of proteins. 

d.* 

Students know the system for naming the ten simplest linear hydrocarbons and 

isomers that contain single bonds, simple hydrocarbons with double and triple bonds, 

and simple molecules that contain a benzene ring.  

e.* 
Students know how to identify the functional groups that form the basis of alcohols, 

ketones, ethers, amines, esters, aldehydes, and organic acids.  



f.* 
Students know the R-group structure of amino acids and know how they combine to 

form the polypeptide backbone structure of proteins. 

Standard Set 11: Nuclear Processes 

Nuclear processes are those in which an atomic nucleus changes, including radioactive decay of naturally occurring and 

human-made isotopes, nuclear fission, and nuclear fusion. As a basis for understanding this concept: 

a. 
Students know protons and neutrons in the nucleus are held together by nuclear forces 

that overcome the electromagnetic repulsion between the protons. 

b. 

Students know the energy release per gram of material is much larger in nuclear fusion 

or fission reactions than in chemical reactions. The change in mass (calculated by E 

=mc2) is small but significant in nuclear reactions. 

c. 
Students know some naturally occurring isotopes of elements are radioactive, as are 

isotopes formed in nuclear reactions. 

d. 
Students know the three most common forms of radioactive decay (alpha, beta, and 

gamma) and know how the nucleus changes in each type of decay. 

e.  
Students know alpha, beta, and gamma radiation produce different amounts and kinds 

of damage in matter and have different penetrations. 

f.* 
Students know how to calculate the amount of a radioactive substance remaining after 

an integral number of half-lives have passed.  

g.* 
Students know protons and neutrons have substructures and consist of particles called 

quarks. 

 Target Common Core Standards (ELA) 

 Reading 

 

1. Cite specific textual evidence to support analysis of science and technical texts, attending to 

the precise details of explanations or descriptions. 

 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or 

depiction of a complex process, phenomenon, or concept; provide an accurate summary of 

the text. 

 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking 

measurements, or performing technical tasks, attending to special cases or exceptions defined 

in the text. 

 Writing:  1. Write arguments focused on discipline-specific content. 

 

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and 

create an organization that establishes clear relationships among the claim(s), counterclaims, 

reasons, and evidence. 

 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while 

pointing out the strengths and limitations of both claim(s) and counterclaims in a 

discipline-appropriate form and in a manner that anticipates the audience’s knowledge level 

and concerns. 

 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and 

clarify the relationships between claim(s) and reasons, between reasons and evidence, and 

between claim(s) and counterclaims. 

 d. Establish and maintain a formal style and objective tone while attending to the norms and 



conventions of the discipline in which they are writing. 

 

e. Provide a concluding statement or section that follows from or supports the argument 

presented. 

NOTE: *These standards are not assessed in the CST’s [California Standardized Tests].  
 

High School Investigation and Experimentation Standards 

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis 

for understanding this concept and addressing the content in the other four strands, students should develop 

their own questions and perform investigations. Students will: 

a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and 

graphing calculators) to perform tests, collect data, analyze relationships, and display data. 

b. Identify and communicate sources of unavoidable experimental error. 

c. Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions. 

d. Formulate explanations by using logic and evidence. 

e. Solve scientific problems by using quadratic equations and simple trigonometric, exponential, and 

logarithmic functions. 

f. Distinguish between hypothesis and theory as scientific terms. 

g. Recognize the usefulness and limitations of models and theories as scientific representations of reality. 

j. Recognize the issues of statistical variability and the need for controlled tests. 

k. Recognize the cumulative nature of scientific evidence. 

l. Analyze situations and solve problems that require combining and applying concepts from more than one 

area of science. 

m. Investigate a science-based societal issue by researching the literature, analyzing data, and communicating 

the findings. Examples of issues include irradiation of food, cloning of animals by somatic cell nuclear 

transfer, choice of energy sources, and land and water use decisions in California. 

n. Know that when an observation does not agree with an accepted scientific theory, the observation is 

sometimes mistaken or fraudulent and that the theory is sometimes wrong.  

 

 

 

 

 

 

 

 

 

 

 



 

6.0 Suggested Instructional Strategies and Alternative Assessment Options 

Instructional Strategies Assessment Strategies 
 

 Computer assisted learning 
 Cooperative Learning Groups 
 Debates  
 Demonstrations 
 Discussion 
 Explicit Direct Instruction 
 Field trips 
 Graphic organizers 
 Guest speakers 
 Independent practice 
 Individual and or group projects 
 Interactive media [e.g. Videoconferencing] 
 Internet activities 
 Jigsaw activities 
 Laboratory Investigations 
 Manipulative activities 
 Modeling 
 Oral presentation  
 Pair-share activities 
 Peer teaching 
 Posters/displays  
 Projects 
 Reciprocal teaching 
 Research projects  
 Role playing and dramatization 
 Whole Group Instruction and discussion 

 

 Assignments/Homework 
 Class participation 
 Graded discussion  
 In-class essays  
 In-class participation  
 Interactive notebooks  
 District Assessments [SASA] 
 Laboratory Reports 
 Oral presentations 
 Peer Evaluation 
 Portfolios 
 Projects  
 Publications 
 Research papers  
 Self evaluation  
 Posters/Scientific Poster Papers 
 Student publications and newspapers  
 Web-based tests and quizzes 

 

 

 

 

 

 

NOTE: A list of varied formative assessments with 

descriptions and examples can be found in the Appendix 

Section.  
  

 

 

 

 

 

 

 

 



Chemistry 

Pacing and Assessment Calendar 2012-2013 
 

First Semester 

Times Dates 
Topic 

(Textbook Chapters) 

Standards 

Addressed 

2 weeks Aug 15-30 
Introduction to Chemistry, Data Analysis 

(Ch. 1 & 2) 

I & E 

a, b, c, f, g 

3 weeks Sep 3-20 

Matter: Properties and Changes, Atomic 

Structure, Nuclear Chemistry  

(Ch. 3, 4, & 25) 

1e 

1a-1d 

11a-11e 
2 weeks Sep 23-Oct 4 

Electrons in Atoms, Periodic Table 

(Ch 5 & 6) 

3 weeks Oct 7-25 

The Elements, Ionic and Covalent 

Compounds, Bonding  

(Ch 7, 8, & 9) 

2a – 2e 

7 weeks 
Oct 28 

-Dec 20 

Stoichiometry 

(Ch 10, 11, & 12) 
3a – 3e 

Semester Finals: Dec. 16 – 20 

 

Second Semester 

Times Dates 
Topic 

(Textbook Chapters) 

Standards 

Addressed 

4 weeks Jan 6-31 
States of Matter, Gases 

(Ch 13 & 14) 
4a – 4f 

2 weeks Feb 3-14 
Solutions 

(Ch 15) 
6a – 6d 

4 weeks Feb24-Mar21 

 

Thermochemistry: Energy and Chemical 

Change (Ch 16) 

7a – 7d 

8a – 8c 

9a – 9b 

2 weeks 
Mar 24 

-Apr 4 

Acids and Bases 

 (Ch 10) 
5a – 5d 

2 weeks Apr 7-25 
Organic Chemistry 

(Ch 22.1, 23.5, 24) 
10a – 10 c 

1 week Apr 28-May 1                             CST Review 

4 weeks May 12-Jun 6 Electrochemistry/Finals Review  

Semester Finals: June 9-12   



 

                             
                             

 

2013-2014 CHEMISTRY PACING GUIDE & ASSESSMENT CALENDAR 

 

 

  M T W Th F M T W Th F M T W Th F M T W Th F M T W Th F Total Days 

 

 
August 

  
  

1 2 5 6 7 8 9 12 13 14 15 16 19 20 21 22 23 26 27 28 29 30 12 

 

 

              
 

    Introduction to Chemistry, Data Analysis   

 

 September 
 2 3 4 5 6 9 10 11 12 13 16 17 18 19 20 23 24 25 26 27 30 

    
19 

 

 

  
Matter, Props and 

Changes 
Atomic Structure, Nuclear Chemistry Electrons in Atoms        

 

 
October  

1 2 3 4 7 8 9 10 11 14 15 16 17 18 21 22 23 24 25 28 29 30 31   23 

 

 
 

 Periodic Table The Elements, Bonding, Ionic and Covalent Compounds Stoichiometry     

 

 
November 

      
 

1 4 5 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 28 29 16 

 

 

      
 

Stoichiometry Thanksgiving Break   

 

 
December 

2 3 4 5 6 9 10 11 12 13 16 17 18 19 20 23 24 25 26 27 30 31    15 

 

 

Stoichiometry Semester 1 Finals Winter Break   

 

 
January 

  
 

1 2 3 6 7 8 9 10 13 14 15 16 17 20 21 22 23 24 27 28 29 30 31 18 

 

 

     Winter Break States of Matter   Gases   

 

 
February 

 3 4 5 6 7 10 11 12 13 14 17 18 19 20 21 24 25 26 27 28 
    

  14 

 

 

Solutions Presidents’ Week Thermochemistry 
 

       

 

 March  
 3 4 5 6 7 10 11 12 13 14 17 18 19 20 21 24 25 26 27 28 31 

    
19 

 

 

Thermochemistry 
Energy and Chem 

Change 
 Energy and Chem Change Acids and Bases             

 

 
April  

1 2 3 4 7 8 9 10 11 14 15 16 17 18 21 22 23 24 25 28 29 30     16 

 

 
 

Acids and Bases Organic Chemistry Spring Recess  Organic Chemistry CST Review       

 

 
May 

    
 

1 2 5 6 7 8 9 12 13 14 15 16 19 20 21 22 23 26 27 28 29 30 15 

 

 

    
 

 CST Week Electrochemistry   Electrochemistry   

 

 
June 

2 3 4 5 6 9 10 11 12 13 16 17 18 19 20 23 24 25 26 27 30       9 

 

 

Reteach and Review Semester 2 Finals               TOTAL 176 

 

              

            

         

 

Ends of Semesters 
 

 
September PD Days 

   

Vacation Days/Holidays 
 

 

  
  

 

Semester 1 20-Dec 
 

 20-Sep 
Foothill 

   

Thanksgiving November 25-29 
   

 

Semester 2 12-Jun 
 

 
Rio Linda 

   

Winter Break Dec 23 - Jan 3 
   

 
  

 
 27-Sep 

Grant/Del Paso 
   

Presidents' Week February 17-21 
   

      
North Highlands 

   
Spring Recess April 14-21 

   

 
   

                    

  



Unit 1 Map of Key and Unpacked Standards 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1a. Students know how to relate 
the position of an element in 
the periodic table to its 
atomic number and atomic 
mass.  
 

1b. Students know how to use the 

periodic table to identify metals, 

semimetals, nonmetals, and 

halogens.  

1c.  Students know how to use the 
periodic table to identify alkali 
metals, alkaline earth metals and 
transition metals, trends in 
ionization energy, 
electronegativity, and the relative 
sizes of ions and atoms.  

1d. Students know how to use the 

periodic table to determine the 

number of electrons available for 

bonding. 

1e. Students know the nucleus of 

the atom is much smaller than the 

atom yet contains most of its mass. 

a. Students can describe the internal 

structure of an atom and describe 

each individual sub-atomic particle 

by specifying its charge, mass, and 

location.  

b. Students can explain that each 

element is identified by two atomic 

symbols [its atomic number and 

atomic mass]. 

c. Students can identify the location 

of an element in the Periodic Table 

given its atomic number.  

d. Students can define what isotopes 

are and can analyze the particle 

composition given a table of isotopes 

[with atomic and mass numbers]. 

 

e. Students can explain how the 

relative abundance and respective 

weights of isotopes affect the 

atomic mass of the element.  

a. Students can use the periodic 

table to determine if a given 

element is a metal, non-metal, or 

metalloid [semi-metal]. 

b. Students can identify the 

different parts of the periodic 

table [Groups or Families vs. 

Periods]. 

c. Students can identify some 

notable Families of Elements in 

the periodic table, e.g. Halogens, 

Noble Gases, Alkali Metals, 

Transition Metals, etc.  

a. Students can define “electronegativity” 

and “ionization energies.” 

b. Students can describe how electronegativity 

changes as one moves from left to right and 

from top to bottom of the PT, as well as 

provide an explanation for the trends 

observed.  

c. Students can describe how ionization 

energy changes as one moves from left to right 

and from top to bottom of the PT, as well as 

provide an explanation for the trends 

observed.  

d. Students can describe how atomic radius 

changes as one moves from left to right and 

from top to bottom of the PT, as well as 

provide an explanation for the trends 

observed.  

 

 

 

a. Students can explain that only 

the outermost electrons [or valence 

electrons] are involved in bonding. 

b. Students can determine the 

number of valence electrons 

present in a given atom based on 

the element’s location in the 

Periodic Table. 

c. Students can determine the 

bonding capacities of each atom 

[or element] by examining the 

combining ratios of the elements 

in the compounds it forms.  

a. Students can describe the 

comparative sizes and masses of 

each of the sub-atomic particles. 

b. Students can explain how most of 

the mass of an atom is concentrated 

in the nucleus. 

c. Students can explain how the 

atom is mostly empty space.  

ATOMIC AND MOLECULAR 

STRUCTURE 

THE PERIODIC TABLE  

 

Target Common Core Standards (ELA) 

Reading 
1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate summary of the text. 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text. 

Writing 

1. Write arguments focused on discipline-specific content. 
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence. 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns. 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing. 

e. Provide a concluding statement or section that follows from or supports the argument presented. 

 

NOTE:  Target Common Core Standards (ELA) are the same for all units.) 

 



Unit 2 Map of Key and Unpacked Standards 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chemical Bonds 

1. Students can identify and describe the many 

ways atoms can bond [by sharing electrons and by 

transferring electrons to form ions]. 

2. Given a compound, students can predict the 

kind of bond that exists.  

3. Students can describe [and diagram] a covalent 

bond as a shared pair of electrons in a region of 

formed by orbital overlap.  

4. Students can explain how ions are formed from 

atoms with low electronegativities [metals] and 

atoms with high  

5. Students can describe the polarity of covalent bonds 

and give examples of compounds exhibiting polar 

covalent bonds.  

 

 

1. Students know how biological 

molecules are Carbon-based, consisting of 

combinations of the elements S, P, O, N, 

C and H.  

2. Students can explain how biological 

molecules are formed via covalent bonding 

and how bonding often results in the 

acquisition of 8 electrons in the outermost 

shell [“octet rule”].  

3. Students can distinguish between lone 

pairs of electrons and unpaired electrons 

available for bonding. 

4. Students can create ball and stick 

models of simple biological molecules.  

 

1. Students can describe the formation 

of cations from metals and anions 

from non-metals. 

2. Students can describe the nature of 

the ionic bond as consisting of the 

electrostatic attraction between ions in 

a crystal. 

3. Students can describe the 

crystalline structure of NaCl and 

other ionic compounds, and can 

explain how lattice energy holds this 

structure together.  

1. Students can differentiate 

among solids, liquids, and gases 

based on the strength of the 

intermolecular forces of attraction  

[IMF]that exist between the 

particles.  

2. Students can describe the 

melting process as overcoming the 

IMF that exist between the solid 

particles, yielding particles that 

are free to move randomly. 

3. Students can characterize the 

liquid state as being nonrigid and 

more disordered, with particles 

possessing greater kinetic energy.  

 

 

2a. Students know atoms combine to 

form molecules by sharing electrons to 

form covalent or metallic bonds or by 

exchanging electrons to form ionic bonds. 

2b. Students know chemical bonds 

between atoms in molecules such as H2, 

CH4, NH3, H2CCH2, N2, Cl2 and many 

large biological molecules are covalent.  

2c. Students know salt crystals, such 

as NaCl, are repeating patterns of 

positive and negative ions held 

together by electrostatic attraction.  

2d. Students know atoms and 

molecules in liquids move in 

random pattern to one another 

because the intermolecular forces 

are too weak to hold the atoms 

and molecules in solid form. 

2e. Students know how to draw 

Lewis structures 

1. Students can define valence shell 

and valence electrons, as well as 

use the periodic table to determine 

the number of valence electrons 

particular atoms possess.  

2. Students know how to draw 

Lewis structures using dots to 

represent valence electrons. 

3. Students know how to use 

Lewis dot electron structures to 

predict bonding behavior. 

4. Students know how to represent 

covalently-bonded atoms using 

electron dot structures.  

Target Common Core Standards (ELA) 

Reading 
1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate summary of the text. 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text. 

Writing 

1. Write arguments focused on discipline-specific content. 
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence. 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns. 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing. 

e. Provide a concluding statement or section that follows from or supports the argument presented. 

 

NOTE:  Target Common Core Standards (ELA) are the same for all units.) 
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Conservation of Matter & 

Stoichiometry  

3a. Students know how to describe 

chemical reactions by writing 

balanced formulas.  

1. Students can apply the rules of 

chemical nomenclature to write 

chemical formulas and identify the 

names of compounds.  

2. Students can write chemical 

equations, predict products when 

necessary, and balance these 

equations by adding coefficients. 

 

3b. Students know the quantity one 

mole is set by defining one mole of 

Carbon-12 atoms as to have a mass 

of exactly 12 grams.  

1. Students can define the unit “mole” 

as the number of atoms in exactly 12.0 

grams of pure Carbon-12.  

2. Students can explain the atomic 

mass of an element as the average mass 

based on the abundance of all its 

naturally occurring isotopes.  

3. Students know that one more of any 

element has a mass equivalent to its 

atomic mass.   

3c. Students know one mole equals 

6.02 x 1023 particles (atoms or 

molecules). 

1. Students can define a mole as the unit 

that consists of 6.022 x 1023 particles 

[ions, atoms, or molecules]. 

2. Students can solve problems involving 

particle to mole and mole to particle 

conversions. 

 

 

3d. Students know how to determine 

the molar mass of a molecule from 

its chemical formula and a table of 

atomic masses and how to convert 

the mass of a molecular substance to 

moles, number of particles, or 

[volume of gas at STP].  

1. Students can calculate the molar 

mass of a compound given its 

formula and each constituent 

element’s atomic mass. 

 

2. Students can solve problems 

involving conversions among these 

quantities: mass, moles, and 

particles.  
Target Common Core Standards (ELA) 

Reading 

1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate summary of the text. 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text. 

Writing 

1. Write arguments focused on discipline-specific content. 

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence. 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s 

knowledge level and concerns. 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing. 

e. Provide a concluding statement or section that follows from or supports the argument presented. 

 

NOTE:  Target Common Core Standards (ELA) are the same for all units.) 
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Stoichiometry [Chemical Reactions] 

Gases and their Properties 

3e. Students know how to 

calculate the masses of 

reactants and products in a 

chemical reaction from the 

mass of one of the reactants or 

products and the relevant 

atomic masses. 

1. Students know how to use the coefficients 

of a balanced equation to solve for an 

unknown mass [given the mass of a 

reactant or a product].  

 

2. Students can analyze data tables 

containing experimental values of masses 

involving chemical reactions run in the lab.  

4a. Students know the 

random motion of 

molecules and their 

collisions with a surface 

create the observable 

pressure on that surface. 

1. Students can characterize a fluid 

as either a liquid or a gas, and 

describe its properties [freely moving 

particles, random direction of 

motion]. 

2. Students can describe the physical 

properties of a gas and relate 

pressure [F/A] using these 

properties. 

 

 

4b. Students know the 

random motion of 

molecules explains the 

diffusion of gases. 

1. Students can explain 

the Kinetic Molecular 

Theory of Matter and 

use this to discuss the 

behavior of gases.   

2. Students can discuss 

the process of diffusion, 

give examples, and 

identify the factors that 

influence diffusion rate.  

4c. Students know how 

to apply the gas laws to 

relations between the 

pressure, temperature, 

and volume of any 

amount of an ideal gas 

or any mixture of ideal 

gases.  

1. Students can explain 

the relationships among 

the following properties of 

gases-pressure, Kelvin 

temperature, moles, and 

volume using the different 

gas laws.  

2. Students can discuss 

the Gas Laws using the 

Kinetic Molecular Theory 

of Matter.   

4d. Students know the values 

and meanings of standard 

temperature and pressure 

(STP). 

4e. Students know how to 

convert between the Celsius 

and Kelvin temperature scales. 

1. Students can convert from one 

temperature scale to the another 

[Fahrenheit, Kelvin, Celsius]. 

2. Students can describe STP 

conditions [Temperature = 00C 

and P = 1 atm]. 

3. Students can explain why 

temperature and pressure 

conditions must be specified when 

describing the volumes of gases.  

4f. Students know there is no 

temperature lower than 0 

Kelvin. 

1. Students know that the lowest 

possible temperature is 0oK and that 

this scale does not contain negative 

values. 

2.Students can describe absolute zero 

as the temperature at which particle 

motion stops.  

Target Common Core Standards (ELA) 

Reading 

1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate summary of the text. 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text. 

Writing 

1. Write arguments focused on discipline-specific content. 

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence. 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and 

concerns. 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims. 

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing. 

e. Provide a concluding statement or section that follows from or supports the argument presented. 

 

NOTE:  Target Common Core Standards (ELA) are the same for all units.) 
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Solutions, Acids and Bases 

5a. Students know the 

observable properties 

of acids, bases, and salt 

solutions. 

5d. Students know 

how to use the pH 

scale to characterize 

acid and base 

solutions. 

5b. Students know acids 

are hydrogen-ion-

donating and bases are 

hydrogen-ion-accepting 

substances. 

5c. Students know strong 

acids and bases fully 

dissociate and weak 

acids and bases partially 

dissociate. 

6a. Students know the 

definitions of solute 

and solvent. 

6b. Students know how 

to describe the 

dissolving process at 

the molecular level by 

using the concept of 

random molecular 

motion. 

6c. Students know temperature, 

pressure, and surface area affect 

the dissolving process. 

6d. Students know how to calculate the 

concentration of a solute in terms of 

grams per liter, molarity, parts per 

million, and percent composition. 

1. Students should be 

familiar with the general 

properties [taste, feel or 

texture, corrosive 

properties] that 

distinguish acids from 

bases.  

2. Students can use 

common indicators 

[universal pH paper, 

litmus paper] to identify 

acidic, neutral, and basic 

solutions.  

 

1. Students can describe 

acids and bases using the 

Brønsted-Lowry acid–base 

definition [acids donate 

hydrogen ions, and bases 

accept hydrogen ions].  

2. Students can explain the 

tendency of acids formed 

from non-metals to easily 

dissociate to donate H+ by 

using their knowledge of 

electronegativity.  

1. Students can 

explain [and write 

simple equations to 

show] how acids 

dissociate to release 

H+ in solutions.  

 

2. Students can 

explain [and write 

simple equations to 

show] how bases 

dissociate to form 

OH- ions [or 

accept H+ ions]. 

 

3. Students can 

distinguish between 

weak and strong 

acids or bases by 

describing their 

degree of 

dissociation.  

1. Students can use the 

pH scale to determine 

the location of common 

substances to identify 

their pH [acids, bases].  

2. Students can explain 

that the pH scale is a 

logarithmic scale, 

showing the H+-ion 

concentrations.  

3. Students can explain 

that pH values lower 

than 7 describe acidic 

substances and pH 

values higher than 7 

describe basic 

substances.  

4. Students can describe 

the pH value of pure 

water as corresponding 

to 7 [and explain why 

water is described as 

amphoteric] 

1. Students can describe 

the dissolution process 

by using the Kinetic 

Molecular Theory of 

Matter.  

2. Students can 

distinguish between the 

solute and solvent 

components of a 

solution. 

3. Students can describe 

equilibrium conditions 

as they relate to the 

dissolution process. 

 

 

1. Students can enumerate the 

different factors affecting dissolution 

rates. 

2. Students can describe how 

temperature affects the rate of 

dissolution and provide an 

explanation for this effect.   

3. Students can explain the 

different effects temperature has on 

the dissolution of solids vs. gases in 

liquid solvents. 

4. Students can analyze solubility 

curves for different substances. 

5. Students can explain the 

difference between solubility 

equilibrium and rates of 

dissolution. 

 

 

1. Students can explain how 

concentrations of solutions can be 

expressed in a variety of ways. 

2. Students can calculate the molarity, 

ppm and % composition of a solution. 

3. In the lab, students can prepare 

solutions of a given concentration.  

Target Common Core Standards (ELA) 

Reading 

1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate summary of the text. 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text. 

Writing   1. Write arguments focused on discipline-specific content. (See other units for details.)  

NOTE:  Target Common Core Standards (ELA) are the same for all units.) 
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Chemical Thermodynamics 

Reaction Rates 

7a. Students know how to describe 

temperature and heat flow in terms 

of the motion of molecules (or 

atoms). 

7b. Students know chemical 

processes can either release 

(exothermic) or absorb 

(endothermic) thermal energy. 

7d. Students know how to solve 

problems involving heat flow 

and temperature changes, using 

known values of specific heat 

and latent heat of phase 

change. 

7c. Students know energy is 

released when a material 

condenses or freezes and is 

absorbed when a material 

evaporates or melts. 

8a. Students know the rate 
of reaction is the decrease 
in concentration of 
reactants or the increase 
in concentration of 
products with time.  
 

8b. Students know 

how reaction rates 

depend on such 

factors as 

concentration, 

temperature, and 

pressure. 

8c. Students know the role a 

catalyst plays in increasing 

the reaction rate. 

 

1. Students can identify the 

difference between temperature 

and heat.  

2. Students can describe the 

direction of heat flow: from hot 

regions to cold regions.  

3. Students can explain heat 

flow in terms of systems that are 

defined by boundaries.  

4. Students are familiar with 

commonly used units to describe 

heat energy [Calorie, Joules]. 

1. Students can describe how 

chemical reactions obey the Law 

of Conservation of Energy. 

2. Students can distinguish 

between endothermic and 

exothermic reactions. 

3. Students can analyze energy 

diagrams, and identify parts of 

the curve that corresponds to 

activation energy and heat 

released or absorbed by the 

reaction.  

4. Students can describe how the 

breaking and formation of 

chemical bonds are associated 

with the absorption and release 

of energy.  

1. Students can describe the energy 

changes associated with such changes 

of state as melting, freezing, 

vaporization and condensation. 

2. Students can interpret heat and 

cooling curves and explain the “flat” 

lines that are present in such curves.  

3. Students can interpret 

thermochemical equations with their 

associated enthalpy values and can 

distinguish endothermic from 

exothermic reactions.  

4. Students can describe molar heats 

of fusion and evaporation and 

interpret tables listing such values for 

different solid and liquid substances.  

5. Given ∆Hf, ∆Hv+, and specific 

heat values, students can calculate the 

amount of heat, Q, that would be 

required to vaporize a given mass of 

any solid substance [Q = mc∆T].   

1. Students can explain that 

substances have different 

specific heats that depend on 

the substance’s composition. 

2. Given a table of specific 

heats, students can compare a 

substance’s specific heat 

against that of water’s [and 

explain the significance of 

water’s high specific heat].  

3. Students can solve problems 

involving the equation Q = 

mc∆T.  

4. Students can describe how 

a calorimeter works and 

construct a simple one in the 

lab to measure heat absorbed 

and/or released. 

 

1. Students can describe 

the rate of a chemical 

reaction as 

∆Concentration ÷ time 

[where concentration of 

product or reactant is 

often expressed in M]. 

2. Students can calculate 

reaction rates as positive 

values given a table 

summarizing 

experimental data 

involving concentrations 

of products &/or 

reactants.  

1. Students can explain 

the nature of chemical 

reactions using the 

Collision Theory. 

2. Students can define 

activation energy and how 

this influences the 

reaction rate.  

3. Students can 

enumerate the different 

factors affecting reaction 

rate and relate these 

effects to the Collision 

Theory.  

 

1. Students can define what 

catalysts are and identify their 

function.  

2. Students can describe how 

a catalyst increases the rate of 

a chemical reaction. 

3. Students can analyze an 

energy diagram comparing 

catalyzed and uncatalyzed 

reactions. 

4. Students can explain that 

enzymes are catalysts found in 

living cells.  

9a. Students know how to use Le 

Chatelier’s Principle to predict the 

effect of changes in 

concentration, temperature, and 

pressure.   

1. Students can identify the different factors affecting the rates of chemical reactions. 

2. Students can predict the effect of changes in temperature, pressure and 

concentration on reaction rates.  

9b. Students know equilibrium is 

established when forward and backward 

reactions rates are equal.  
1. Students can identify the forward and backward 

reactions in a reversible chemical reaction. 

2. Students can describe equilibrium conditions as 

dynamic.  

Target Common Core Standards (ELA)  - Reading 
1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide 

an accurate summary of the text. 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to 

special cases or exceptions defined in the text. 

NOTE:  Target Common Core Standards (ELA) are the same for all units.) 

 

Target Common Core Standards (ELA) - Writing 

1. Write arguments focused on discipline-specific content. 
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the claim(s), counterclaims, 

reasons, and evidence. 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-

appropriate form and in a manner that anticipates the audience’s knowledge level and concerns. 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between 

claim(s) and counterclaims. 

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing. 

e. Provide a concluding statement or section that follows from or supports the argument presented. 
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10a. Students know large molecules 

(polymers), such as proteins, nucleic 

acids, and starch, are formed by 

repetitive combinations of simple 

subunits.  

1. Students can describe polymers as 

chain-like molecules consisting of 

sub-units called monomers.  

2. Students can describe the four 

major classes of biological molecules 

[proteins, nucleic acids, lipids, and 

carbohydrates] and compare and 

contrast their composition and 

structure.  

 

 

10b. Students know the bonding 

characteristics of Carbon that result 

in the formation of a large variety of 

structures ranging from simple 

hydrocarbons to complex polymers 

and biological molecules. 

1. Students can identify the unique 

bonding characteristics of Carbon.  

2. Students can characterize the 

different variety of Carbon-based 

compounds [Hydrocarbons, 

biomolecules, synthetic polymers].  

3. Students can identify the geometry 

of representative Carbon compounds 

based on the kind of central C-X 

bond [single, double, triple] the 

molecule has.  

10c. Students know 

amino acids are the 

basic building 

blocks of proteins.  

1. Students know that 

polypeptide chains 

[proteins] consist of 

amino acids held 

together by peptide 

bonds. 

2. Students can describe 

the basic structure of an 

amino acid. 

3. Students can explain 

the reasons behind the 

great diversity in 

protein structure.  

11a. Students know protons and 
neutrons in the nucleus are held 
together by nuclear forces that 
overcome the electromagnetic 
repulsion between protons.  
 

1. Students can explain how the 

nucleus is held together by a balance 

between two competing forces- 

repulsion and nuclear force.  

2. Students know that explain the 

importance of neutrons in holding the 

nucleus together, as well as, for 

elements with higher atomic numbers, 

the significance of the neutron-to-

proton ratio.  

11c. Students know some naturally 

occurring isotopes of elements are 

radioactive, as are isotopes formed 

in nuclear reactions. 

11d. Students know the three most 

common forms of radioactive 

decay and know how the nucleus 

changes in each type of decay. 

11b. Students know the 

energy release per gram 

of material is much 

larger in nuclear fusion 

or fission reactions 

than in chemical 

reactions. The change 

in mass (calculated by 

E = mc2) is small but 

significant in nuclear 

reactions.  

1. Students can differentiate 

between nuclear reactions 

and chemical reactions. 

2. Students know the 

difference between nuclear 

fission and nuclear fusion.  

3. Students can explain 

how nuclear fission and 

fusion can result in the 

release of tremendous 

amounts of energy.  

4. Students can discuss the 

applications of nuclear 

reactions in energy 

production.  

1. Students can recall the 

definition of isotopes. 

2. Students can explain how 

nuclear processes lead to the 

production of radioactive isotopes 

from parent elements.  

3. Students can describe how 

some isotopes are unstable, and 

spontaneously decay, giving rise 

to daughter products which may 

or may not be stable.  

4. Students can distinguish 

between beta and alpha particles 

and between alpha and beta 

radiation. 

5. Students can describe the 

effect on the mass number of an 

isotope following alpha or beta 

decay or release of gamma 

radiation. 

6. Students can balance nuclear 

reaction equations and predict 

products of radioactive decay. 

7. Students can define half-life 

and solve problems involving 

half-lives.  

1. Students can describe each type of ionizing radiation 

[alpha, beta, and gamma rays]. 

2. Students can explain how each type of radiation 

affect living tissues and the biological and health risks 

associated with each type. 

 

Nuclear Chemistry 

Organic Chemistry 

11e. Students know alpha, beta, and gamma radiation 

produce different amounts and kinds of damage in 

matter and have different penetrations. 

Target Common Core Standards (ELA) 

Reading 

1. Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

2.  Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate 

summary of the text. 

3.  Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or 

exceptions defined in the text. 

Writing 

1. Write arguments focused on discipline-specific content. 

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the 

claim(s), counterclaims, reasons, and evidence. 

b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in 

a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns. 

c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and 

evidence, and between claim(s) and counterclaims. 

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing. 

e. Provide a concluding statement or section that follows from or supports the argument presented. 

 

NOTE:  Target Common Core Standards (ELA) are the same for all units.) 

 


