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SCHOOL MISSION 
Through small class sizes, individualized instruction and an innovative social skills curriculum, we help 
students reach their fullest potential academically, socially and emotionally, so they may enjoy 
productive and successful futures. We believe it is our job to: assess all students’ needs, plan both 
instruction and interventions to meet those needs, provide ongoing progress-monitoring, support our 
community with parent training, and teach all of our students.  Our charter is to educate children with 
autism spectrum disorders (ASDs).  These children learn differently than those without ASDs.  With this 
in mind, we use research-based curriculum to blend requirements of Utah State Core Curriculum, social 
skills instruction, and sensory integration with identified behavior-based instructional practices, while 
accommodating the individual education plans (IEPs) for our student population. 

OUR THEORY OF ACTION 
The staff of Spectrum Academy has committed to help our students meet our learning expectations.  
We approach this in the following ways: assessing students’ reading and math skills prior to instruction 
to ensure appropriate course placement, leveling in accordance with Utah State Core Curriculum, and 
differentiating instructional methods as needed within each class.  Other factors considered include: 
age, grade, developmental level, social needs, class size, and appropriate student-teacher matching. 

INTRODUCTION TO CURRICULUM EXPECTATIONS 
The curriculum expectations for this course were developed by blending all elements of the Utah State 
Core Standards for Science with Next Generation Science Standards (NGSS).  The National NGSS were 
developed by the following organizations: 

National Research Council (NRC) 
American Association for the Advancement of Science (AAAS) 
National Science Teachers Association (NSTA) 

Resources… 
http://www.uen.org/core/science/ 
http://www.nextgenscience.org/ 

  

http://www.uen.org/core/science/
http://www.nextgenscience.org/
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POWER STANDARDS 
By the end of the year, all chemistry students will be able to… 
 
 Describe the common origin and periodic nature of the 

atomic structure of matter. 
 

 Illustrate how the quantum mechanical model of atoms 
explains their patterns of energy absorption and emission, 
including nuclear activities. 
 

 Explain how patterns of chemical bonding relate to 
physical and chemical properties of matter. 
 

 Analyze and predict chemical reactions, carefully 
accounting for the conservation of matter and energy. 
 

 Evaluate the influence on chemical reactions of factors 
such as temperature, particle size, concentration, 
catalysts, and dynamic equilibrium. 
 

 Describe properties of solutions including: concentration, 
solutes, solvents, and the behavior of acids and bases. 
 

  



High School Science 
Curriculum Expectations 
Course: Chemistry 
 

 

Page 4 of 8 
 

UNITS OF STUDY (KUDOS) 
 

KUDOS is a curricular framework in which instructors clearly define what students will know, 
understand, and be able to do by the end of the course.  The USOE core standards were developed 
with this framework in mind, organizing science curricula into standards, objectives, and indicators.  
Indicators suggest ways that students can demonstrate that they have mastered educational 
objectives.  The following are the Utah standards around which Spectrum Academy faculty has 
developed the Earth Science course. 
 
Standard 1: Students will understand that all matter in the universe has a common origin and is 
made of atoms, which have structure and can be systematically arranged on the periodic table. 

Objective 1: Recognize the origin and distribution of elements in the universe. 
INDICATOR A: Identify evidence supporting the assumption that matter in the universe 
has a common origin. 
INDICATOR B: Recognize that all matter in the universe and on earth is composed of the 
same elements. 
INDICATOR C: Identify the distribution of elements in the universe. 
INDICATOR D: Compare the occurrence of heavier elements on earth and the universe. 

Objective 2: Relate the structure, behavior, and scale of an atom to the particles that compose 
it. 

INDICATOR A: Summarize the major experimental evidence that led to the development 
of various atomic models, both historical and current. 
INDICATOR B: Evaluate the limitations of using models to describe atoms. 
INDICATOR C: Discriminate between the relative size, charge, and position of protons, 
neutrons, and electrons in the atom. 
INDICATOR C: Generalize the relationship of proton number to the element’s identity. 
INDICATOR E: Relate the mass and number of atoms to the gram-sized quantities of 
matter in a mole. 

Objective 3: Correlate atomic structure and the physical and chemical properties of an element 
to the position of the element on the periodic table. 

INDICATOR A: Use the periodic table to correlate the number of protons, neutrons, and 
electrons in an atom. 
INDICATOR B: Compare the number of protons and neutrons in isotopes of the same 
element. 
INDICATOR C: Identify similarities in chemical behavior of elements within a group. 
INDICATOR D: Generalize trends in reactivity of elements within a group to trends in 
other groups. 
INDICATOR E: Compare the properties of elements (e.g., metal, nonmetallic, metalloid) 
based on their position in the periodic table. 

Standard 2: Students will understand the relationship between energy changes in the atom specific 
to the movement of electrons between energy levels in an atom resulting in the emission or 
absorption of quantum energy. They will also understand that the emission of high-energy particles 
results from nuclear changes and that matter can be converted to energy during nuclear reactions. 
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Objective 1: Evaluate quantum energy changes in the atom in terms of the energy contained in 
light emissions. 

INDICATOR A: Identify the relationship between wavelength and light energy. 
INDICATOR B: Examine evidence from the lab indicating that energy is absorbed or 
released in discrete units when electrons move from one energy level to another. 
INDICATOR C: Correlate the energy in a photon to the color of light emitted. 
INDICATOR D: After observing spectral emissions in the lab (e.g., flame test, spectrum 
tubes), identify unknown elements by comparison to known emission spectra. 

Objective 2: Evaluate how changes in the nucleus of an atom result in emission of radioactivity. 
INDICATOR A: Recognize that radioactive particles and wavelike radiations are products 
of the decay of an unstable nucleus. 
INDICATOR B: Interpret graphical data relating half-life and age of a radioactive 
substance. 
INDICATOR C: Compare the mass, energy, and penetrating power of alpha, beta, and 
gamma radiation. 
INDICATOR D: Compare the strong nuclear force to the amount of energy released in a 
nuclear reaction and contrast it to the amount of energy released in a chemical reaction. 
INDICATOR E: After researching, evaluate and report the effects of nuclear radiation on 
humans or other organisms. 

Standard 3: Students will understand chemical bonding and the relationship of the type of bonding 
to the chemical and physical properties of substances. 

Objective 1: Analyze the relationship between the valence (outermost) electrons of an atom and 
the type of bond formed between atoms. 

INDICATOR A: Determine the number of valence electrons in atoms using the periodic 
table. 
INDICATOR B: Predict the charge an atom will acquire when it forms an ion by gaining or 
losing electrons. 
INDICATOR C: Predict bond types based on the behavior of valence (outermost) 
electrons.  
INDICATOR C: Compare covalent, ionic, and metallic bonds with respect to electron 
behavior and relative bond strengths. 

Objective 2: Explain that the properties of a compound may be different from those of the 
elements or compounds from which it is formed. 

INDICATOR A: Use a chemical formula to represent the names of elements and numbers 
of atoms in a compound and recognize that the formula is unique to the specific 
compound. 
INDICATOR B: Compare the physical properties of a compound to the elements that 
form it. 
INDICATOR C: Compare the chemical properties of a compound to the elements that 
form it. 
INDICATOR D: Explain that combining elements in different proportions results in the 
formation of different compounds with different properties. 

Objective 3: Relate the properties of simple compounds to the type of bonding, shape of 
molecules, and intermolecular forces. 
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INDICATOR A: Generalize, from investigations, the physical properties (e.g., malleability, 
conductivity, solubility) of substances with different bond types. 
INDICATOR B: Given a model, describe the shape and resulting polarity of water, 
ammonia, and methane molecules. 
INDICATOR C: Identify how intermolecular forces of hydrogen bonds in water affect a 
variety of physical, chemical, and biological phenomena (e.g., surface tension, capillary 
action, boiling point). 

Standard 4: Students will understand that in chemical reactions matter and energy change forms, 
but the amounts of matter and energy do not change. 

Objective 1: Identify evidence of chemical reactions and demonstrate how chemical equations 
are used to describe them. 

INDICATOR A: Generalize evidences of chemical reactions. 
INDICATOR B: Compare the properties of reactants to the properties of products in a 
chemical reaction. 
INDICATOR C: Use a chemical equation to describe a simple chemical reaction. 
INDICATOR D: Recognize that the number of atoms in a chemical reaction does not 
change. 
INDICATOR E: Determine the molar proportions of the reactants and products in a 
balanced chemical reaction. 
INDICATOR F: Investigate everyday chemical reactions that occur in a student's home 
(e.g., baking, rusting, bleaching, cleaning). 

Objective 2: Analyze evidence for the laws of conservation of mass and conservation of energy 
in chemical reactions. 

INDICATOR A: Using data from quantitative analysis, identify evidence that supports the 
conservation of mass in a chemical reaction. 
INDICATOR B: Use molar relationships in a balanced chemical reaction to predict the 
mass of product produced in a simple chemical reaction that goes to completion. 
INDICATOR C: Report evidence of energy transformations in a chemical reaction. 
INDICATOR D: After observing or measuring, classify evidence of temperature change in 
a chemical reaction as endothermic or exothermic. 
INDICATOR E: Using either a constructed or a diagrammed electrochemical cell, 
describe how electrical energy can be produced in a chemical reaction (e.g., half 
reaction, electron transfer). 
INDICATOR F: Using collected data, report the loss or gain of heat energy in a chemical 
reaction. 

Standard 5: Students will understand that many factors influence chemical reactions and some 
reactions can achieve a state of dynamic equilibrium. 

Objective 1: Evaluate factors specific to collisions (e.g., temperature, particle size, 
concentration, and catalysts) that affect the rate of chemical reaction. 

INDICATOR A: Design and conduct an investigation of the factors affecting reaction rate 
and use the findings to generalize the results to other reactions. 
INDICATOR B: Use information from graphs to draw warranted conclusions about 
reaction rates. 
INDICATOR C: Correlate frequency and energy of collisions to reaction rate. 
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INDICATOR D: Identify that catalysts are effective in increasing reaction rates. 
Objective 2: Recognize that certain reactions do not convert all reactants to products, but 
achieve a state of dynamic equilibrium that can be changed. 

INDICATOR A: Explain the concept of dynamic equilibrium. 
INDICATOR B: Given an equation, identify the effect of adding either product or 
reactant to a shift in equilibrium. 
INDICATOR C: Indicate the effect of a temperature change on the equilibrium, using an 
equation showing a heat term. 

Standard 6: Students will understand the properties that describe solutions in terms of 
concentration, solutes, solvents, and the behavior of acids and bases. 

Objective 1: Describe factors affecting the process of dissolving and evaluate the effects that 
changes in concentration have on solutions. 

INDICATOR A: Use the terms solute and solvent in describing a solution. 
INDICATOR B: Sketch a solution at the particle level. 
INDICATOR C: Describe the relative amount of solute particles in concentrated and 
dilute solutions and express concentration in terms of molarity and molality. 
INDICATOR D: Design and conduct an experiment to determine the factors (e.g., 
agitation, particle size, temperature) affecting the relative rate of dissolution. 
INDICATOR E: Relate the concept of parts per million (PPM) to relevant environmental 
issues found through research. 

Objective 2: Summarize the quantitative and qualitative effects of colligative properties on a 
solution when a solute is added. 

INDICATOR A: Identify the colligative properties of a solution. 
INDICATOR B: Measure change in boiling and/or freezing point of a solvent when a 
solute is added. 
INDICATOR C: Describe how colligative properties affect the behavior of solutions in 
everyday applications (e.g., road salt, cold packs, antifreeze). 

Objective 3: Differentiate between acids and bases in terms of hydrogen ion concentration. 
INDICATOR A: Relate hydrogen ion concentration to pH values and to the terms acidic, 
basic, or neutral. 
INDICATOR B: Using an indicator, measure the pH of common household solutions and 
standard laboratory solutions, and identify them as acids or bases. 
INDICATOR C: Determine the concentration of an acid or a base using a simple acid-base 
titration. 
INDICATOR D: Research and report on the uses of acids and bases in industry, 
agriculture, medicine, mining, manufacturing, or construction. 
INDICATOR E: Evaluate mechanisms by which pollutants modify the pH of various 
environments (e.g., aquatic, atmospheric, soil). 
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SCIENCE REPORT CARDS 
Traditional high school report cards communicate very little about the specific academic achievements 
of students, commonly listing only the name of the course, a percent or letter grade, and sometimes a 
citizenship grade.  It is the goal of Spectrum Academy faculty to report to parents/guardians the degree 
to which students have mastered educational objectives of each course.  To this end, we plan to send 
home standards-based report cards.  

SOURCES FOR GRADES 
There will be several assignments/assessments each week.  Students should not expect to be able to 
finish all assignments during class.  Types of assignments/assessments will include: reading, vocabulary, 
reports and essays, hands-on labs, individual and group projects, presentations, quizzes, tests, etc.  

CURRICULAR APPROACHES 
The following are common approaches to education used at Spectrum Academy: 
 

Inquiry-Based Learning: students investigate questions, scenarios, or problems in a hands-on style 
 
Socratic Method: a form of inquiry and debate between participants based on asking and answering 
questions to stimulate critical thinking and to illuminate ideas 
 
Outcome-Based Education: methods that focus on empirically measuring student performance 
 
Autonomous Learning Opportunities: the student is given responsibility for learning, choosing 
which interests to pursue and what projects to complete 
 
Coyote Teaching: avoidance of giving direct answers; instead, answer questions with questions with 
the goal in mind to inspire students to dig deeper into the lessons and search for embedded or 
concrete lessons 
 
Lecture: oral presentation, accompanied by audio and visual aids to convey critical information, 
history, background, theories and questions 


