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Subject -        Chemistry________                                                     Grade 11 

Unit 1- Periodic Table and Atomic Structure                                Pacing___5-6wks____________ 

Essential Question(s): 

How can we use the Periodic Table to predict properties of elements?  

How does altering the nucleus of an atom produce energy?  

We are bombarded with radiation every day...is it all harmful?  

Do electrons travel as waves or particles?  
 

Big Idea(s): 

The location of an element in the periodic table can be used to predict properties, such as reactivity and atomic structure.  

Altering the nucleus is responsible for the release of huge amounts of energy while conserving the total number of protons 

and neutrons. 

Wave properties (frequency & wavelength) determine the degree, if any, of harmful effects on living tissue.  

Duality of light theory states that photons can behave as particles or waves.  

Phenomena: 

Nuclear Explosion-https://www.ngssphenomena.com/phenomena/#/nuclear-explosion/ 

Flame Test- http://gabudjr.files.wordpress.com/2009/11/flammes_colorees_petit.jpg 

https://www.ngssphenomena.com/phenomena/#/nuclear-explosion/
http://gabudjr.files.wordpress.com/2009/11/flammes_colorees_petit.jpg
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Next Generation Science Standards (NGSS) (includes West Haven’s “Priority” NGSS in BOLD and 

“Supporting” Standards)- Prioritize Performance Expectations 

 

Priority Standard 

HS-PS1-1: Use the periodic table as a model to predict the relative properties of elements based on the patterns of 

electrons in the outermost energy level of atoms 

HS-PS1-8: Develop models to illustrate the changes in the composition of the nucleus of the atom and the Pring the 

processes of fission, fusion, and radioactive decay 

 

Supporting Standards- 

HS-PS4-3:Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be 

described either by a wave model or a particle model, and that for some situations one model is more useful than the 

other.  

HS-PS4-4:Evaluate the validity and reliability of claims in published materials of the effects that different frequencies of 

electromagnetic radiation have when absorbed by matter. 

 
 
 
 
 
 
 
Disciplinary Core Ideas (DCIs) 
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PS1.A: Structure and Properties of Matter 
● Each atom has a charged substructure consisting of a nucleus, which is made of protons and neutrons, surrounded 

by electrons. (HS-PS1-1) 

● The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and places those 

with similar chemical properties in columns. The repeating patterns of this table reflect patterns of outer electron 

states. (HS-PS1-1) 

● Attraction and repulsion between electric charges at the atomic scale explain the structure, properties, and 

transformations of matter, as well as the contact forces between material objects.(secondary to HS-PS1-1. 

 

PS1.C: Nuclear Processes 

● Nuclear processes, including fusion, fission, and radioactive decays of unstable nuclei, involve release or 

absorption of energy. The total number of neutrons plus protons does not change in any nuclear process. (HS-

PS1-8) 

PS3.D: Energy in Chemical Processes and Everyday Life 

● Nuclear Fusion processes in the center of the sun release the energy that ultimately reaches Earth as radiation. 

(secondary to HS-ESS1-1) 

 

 

PS4.A: Wave Properties 



Unit 1: Period Table and Atomic Structure  

 

● Waves can add or cancel one another as they cross, depending on their relative phase (i.e., relative position of 

peaks and troughs of the waves), but they emerge unaffected by each other. (Boundary : The discussion at this 

grade level is qualitative only ; it can be based on the fact that two different sounds can pass a location in different 

directions without getting mixed up.) (HS-PS4-3)  

PS4.B: Electromagnetic Radiation  

● Electromagnetic radiation (e.g., radio, microwaves, light) can be modeled as a wave of changing electric and 

magnetic fields or as particles called photons. The wave model is useful for explaining many features of 

electromagnetic radiation, and the particle model explains other features. (HS-PS4-3)  

● When light or longer wavelength electromagnetic radiation is absorbed in matter, it is generally converted into 

thermal energy (heat). Shorter wavelength electromagnetic radiation (ultraviolet, X-ray s, gamma rays) can ionize 

atoms and cause damage to living cells.(HS-PS 4-4)  

 

 

 

 

 

 

 

“Unwrapped” Concepts and Skills, and Bloom Levels (BL) 
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Concepts 
(Need to Know) 

Skills 
(Able to Do) 

 

 

BLOOMS 
 

SEP 
LIST NOT 
NUMBER  

 

CCC 
LIST NOT 
NUMBER 

 

 

LA Common 
Core 

 

Math  
Common 

Core  

Atomic Structure 
 
Periodic Table 
and Trends 
(electronegativity, 
atomic radius, 
ionization energy) 
 
Properties of 
atoms predicted 
by arrangement 
in Periodic Table 
 
Fission vs. 
Fusion 
 
Stability of Nuclei 
 
Alpha, Beta, 
Positron, Gamma 
radiation 
equations 
(Conservation of 

Compare/Contrast 
 
Evaluate 
 
Compute 
Model Equations 
 
Determine & 
Defend usage 
 
Evaluate claims 
from published 
materials 
 
Describe cause 
and effect 
reasoning 
 
 
 
 
 

Compare 
Contrast 
Decide & 
Debate 
Classify 
Calculate 
 
 

Develop and 
Using Models 
 
Engaging in 
Argument from 
Evidence 
 
Obtaining, 
Evaluating, and 
Communicating 
Information 

Patterns 

 

Energy & 

Matter  

 

 

System & 

System 

Models 

 

Cause and 

Effect   

RST.9-10.7 
RST.9-10.8 
RST.11-12.1 
RST.11-12.7 
RST.11-12.8 
WHST.11-12.8 

MP.4 
HSN-Q.A.1 
HSN-Q.A.2 
HSN-Q.A.3 
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Protons & 
Neutrons) 
 
Isotopes  
 
Effects of 
Radiation (human 
and 
environmental) 
 
Electromagnetic 
Spectrum 
 
Photoelectric 
Effect 
 
Particle vs. Wave 
Electron Theory 
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Instructional Planning (REFER TO PERFORMANCE EXEPCTATIONS AND use clarification statements 

with examples) 

HS-PS1-1 **Clarification Statement** Examples of properties that could be predicted from patterns could include 

reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions with oxygen.] [Assessment 

Boundary: Assessment is limited to main group elements. Assessment does not include quantitative understanding of 

ionization energy beyond relative trends.] 

HS-PS1-8 **Clarification Statement** Emphasis is on simple qualitative models, such as pictures or diagrams, 

and on the scale of energy released in nuclear processes relative to other kinds of transformations. [Assessment 

Boundary: Assessment does not include quantitative calculation of energy released. Assessment is limited to alpha, beta, 

and gamma radioactive decays.] 

HS-PS4-3:** Clarification Statement** Emphasis is on how the experimental evidence supports the claim and 

how a theory is generally modified in light of new evidence. Examples of a phenomenon could include resonance, 

interference, diffraction, and photoelectric effect.[Assessment Boundary : Assessment does not include using quantum 

theory .]  

HS-PS4-4:** Clarification Statement**  Emphasis is on the idea that photons associated with different frequencies 

of light have different energies, and the damage to living tissue from electromagnetic radiation depends on the energy of 

the radiation. Examples of published materials could include trade books, magazines, web resources, videos, and other 

passages that may reflect bias. [Assessment Boundary : Assessment is limited to qualitative descriptions.] 

Suggested Resources/Materials: 

PHET Fission Simulation (physics) 

Teacher’s Guide and Student Textbook 
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Additional Resources:  
http://chemistry.about.com/od/nuclearchemistry/a/List-Of-Radioactive-Elements.htm 
https://idph.iowa.gov/Portals/1/Files/RadioactiveMaterials/radioisotopes.pdf 
www.rsc.org/chemsoc/visualelements/pages/periodic_table.html 
Isoptope and average atomic mass calculation https://phet.colorado.edu/en/simulation/isotopes-and-atomic-mass 

Suggested Research-based Effective Instructional Strategies: 

1. Whole group instruction 

2. Small group instruction 

3. Expanding prior knowledge through literature and observation 

4. Science Journals 

5. Compare and contrast 

6. Student driven instruction 

7. Questioning-open ended 

8. Think, Pair Share 

 

Assessments 

Miscellaneous- see shared folder 

“Dipsticks” (Informal Progress Monitoring Checks): 

Miscellaneous- see shared folder 

Common Formative Post- Assessment (Followed by Data Team Analysis): 

Periodic Table and Atomic Structure CFA 

http://chemistry.about.com/od/nuclearchemistry/a/List-Of-Radioactive-Elements.htm
https://idph.iowa.gov/Portals/1/Files/RadioactiveMaterials/radioisotopes.pdf
http://www.rsc.org/chemsoc/visualelements/pages/periodic_table.html
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CROSS-CUTTING CONCEPTS - 

1. Patterns: Different patterns may be observed at each of the scales at which a system is studied and can 

provide evidence for causality in explanations of phenomena. 

2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes 

multifaceted. A major activity of science is investigating and explaining causal relationships and the 

mechanisms by which they are mediated. Such mechanisms can then be tested across given contexts and 

used to predict and explain events in new contexts.  

3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different 

measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a 

system’s structure or performance.  

4. Systems and system models. Defining the system under study—specifying its boundaries and making 

explicit a model of that system—provides tools for understanding and testing ideas that are applicable 

throughout science and engineering. 

5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and 

within systems helps one understand the systems’ possibilities and limitations.  

6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of 

its properties and functions.  

7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates of change 

or evolution of a system are critical elements of study. 
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Science and Engineering Practices (Practices in BOLD should be focused on in this unit) 

1. Asking questions (for science) and defining problems (for engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Constructing explanations(for science) and designing solutions(for engineering) 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 
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Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

Absorption 

Fission 

Fusion 

Metals 

Nonmetals  

Metalloids 

reactivity 

Atomic Number 

Atomic Mass 

Mass Number 

Protons 

Neutrons 

Electrons 

Valence 

Isotope 

Careers in Chemistry 

Current events/discoveries in the 

field 

 

Evaluate evidence from scientific articles 

Weighted averages 

Energy conservation (nuclear formulas) 
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Electromagnetic spectrum 

Radiation 

Frequency  

Wavelength 

Photoelectric effect 

Ionizing/non-ionizing 
radiation 

alpha, beta, gamma 
radiation 
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