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Stated
Objectives:
TEK # and SE

C.6  Science concepts.  The student knows and understands the historical development of
atomic theory. The student is expected to:
C.6A  Understand the experimental design and conclusions used in the development of modern
atomic theory, including Dalton's Postulates, Thomson's discovery of electron properties,
Rutherford's nuclear atom, and Bohr's nuclear atom.
C.6B  Understand the electromagnetic spectrum and the mathematical relationships between
energy, frequency, and wavelength of light.
C.6C  Calculate the wavelength, frequency, and energy of light using Planck's constant and the
speed of light.
C.6D  Use isotopic composition to calculate average atomic mass of an element.
C.5  Science concepts. The student understands the historical development of the Periodic Table
and can apply its predictive power. The student is expected to:
C.5A  Explain the use of chemical and physical properties in the historical development of the
Periodic Table.
C.5B  Use the Periodic Table to identify and explain the properties of chemical families, including
alkali metals, alkaline earth metals, halogens, noble gases, and transition metals.
C.5C Use the Periodic Table to identify and explain periodic trends, including atomic and ionic
radii, electronegativity, and ionization energy.
C.1  Scientific processes.  The student, for at least 40% of instructional time, conducts laboratory
and field investigations using safe, environmentally appropriate, and ethical practices. The
student is expected to:
C.1A  Demonstrate safe practices during laboratory and field investigations, including the
appropriate use of safety showers, eyewash fountains, safety goggles, and fire extinguishers.
C.2  Scientific processes. The student uses scientific methods to solve investigative questions.
The student is expected to:
C.2F  Collect data and make measurements with accuracy and precision.
C.2H  Organize, analyze, evaluate, make inferences, and predict trends from data.
C.2I  Communicate valid conclusions supported by the data through methods such as lab
reports, labeled drawings, graphs, journals, summaries, oral reports, and technology-based
reports.
C.3  Scientific processes. The student uses critical thinking, scientific reasoning, and problem
solving to make informed decisions within and outside the classroom. The student is expected to:
C.3A  In all fields of science, analyze, evaluate, and critique scientific explanations by using
empirical evidence, logical reasoning, and experimental and observational testing, including
examining all sides of scientific evidence of those scientific explanations, so as to encourage
critical thinking by the student.
C.3D  Evaluate the impact of research on scientific thought, society, and the environment.
C.3F  Research and describe the history of chemistry and contributions of scientists.

See Instructional Focus Document (IFD) for TEK Specificity

Key
Understandings

● Isotopes of an element have different atomic masses but the same atomic number.
—    What is an isotope?

● The average atomic mass of an element is calculated based on its isotopic composition.
—    How is the average atomic mass of an element calculated?



● The modern model of the atom was developed as the result of the experiments of a
number of scientists over an extended period of time.
—    What is Thomson’s contribution to our understanding of the atom?
—    What are Dalton’s Postulates?
—    What was Rutherford’s experiment?
—    What is the Bohr model of the atom?
—    How is the modern (Schrodinger) model different from the Bohr model?
—    What are the limitations of the various atomic models?

● Mendeleev and Mosely made key contributions to the development of the modern
Periodic Table.
—    How did Mendeleev and Mosely use the chemical and physical properties of
elements to assist in arranging the elements into the Periodic Table?
—    What are the key contributions of Mendeleev and Mosely to the development of the
modern Periodic Table?

● Information can be obtained about an element from its location on the Periodic Table.
—    What is the significance of the arrangement of chemical families?

● The elements on the periodic table are arranged so that periodic trends can be recognized
and used for predictions.
—    What periodic trends are noted?
—    What are some examples of how periodic trends impact chemical behavior?

Misconceptions ● That there are unlimited type of atoms
● That electrons are in the nucleus
● That all atoms can be place with any other atom
● That the atom has only protons and neutrons

Key Vocabulary atom, subatomic particles, nucleus,  protons,  neutrons, electrons, electromagnetic spectrum,
wavelength, frequency, photon, Planck’s constant, speed of light, isotope, spectroscope, mass
number, atomic number, nuclear symbol, hyphen notation, average atomic mass , alkali metals,
transition metals,  alkaline earth metals, halogens, families, ionic radii, atomic radii,
electronegativity, noble gases, ionization energy

Suggested Day
5E Model

Instructional Procedures
(Engage, Explore, Explain, Extend/Elaborate, Evaluate)

Materials, Resources,
Notes

Day 1 Objective:
Differentiate the scientists who helped discover the atom

Engage
● Have students draw and label a picture of what they think an

atom looks like
Explain

● Create a timeline of the different scientists who discovered each
subatomic particle, when it was discovered, how they discovered
it (name of experiment), and what they think the atom looked like
(model name)

● Use the Powerpoint as a guide
● Go over Dalton’s Atomic Theory and which parts are still true

today
Elaborate

● Have students create a table (on the back of their timeline) of
each subatomic particle and its symbol, location in the atom,
charge, and relative mass

Closing:
Draw and label a current model of the atom.

● Unit Guide and
Vocabulary

● Powerpoint
● Legal size paper
● Magic Square

Worksheet

https://docs.google.com/document/d/1u_Y7lzx4xNCSju7hUycQT6b1QR3R4CcRxkCcUcDfZLg/edit
https://docs.google.com/document/d/1u_Y7lzx4xNCSju7hUycQT6b1QR3R4CcRxkCcUcDfZLg/edit
https://docs.google.com/presentation/d/1xvi_xtRSCVd1ug1Az-67kwKC2zalbjzGSH3elAPMHcg/edit#slide=id.p4
https://docs.google.com/document/d/1GxZqpgx37RSit8tRI37am4RYo76jk6pTjVjdznaxVsQ/edit
https://docs.google.com/document/d/1GxZqpgx37RSit8tRI37am4RYo76jk6pTjVjdznaxVsQ/edit


Day 2 Objective:
Explain how to determine the number of protons, neutrons, and electrons
in an isotope.

Explain
● Isotopic notation and how to determine number of subatomic

particles
Elaborate

● Students use atom game to show how an atom of an isotope
looks

Closing:
Calculate the average atomic mass of the new element ‘beanium’

● Powerpoint
● Isotope

Worksheet

Day 3 Objective:
Discover why the mass on the periodic table is a decimal and not a whole
number.

Students will complete ‘Beanium Lab’ to review the concept of isotopes
and introduce average atomic mass.

Closing:
Calculate the average atomic mass of the new element ‘beanium’.

● Lab Setup and
Materials

Day 4
Objective:
Use computers and internet to research information about their element.

Project: Students will be creating a large periodic table to display in the
classroom.

● Each student will be assigned/draw an element. (At least one of
each element. May have duplicates depending on number of
students.)

● Student will draw element entry on half of a 8x11 piece of paper
● Element entry must include picture, symbol, name, atomic

number and mass number.

Closing:
Identify what the atomic number and mass is of their element.

● Computers
● Element

Template and
Example

Day 5 Objective:
Discover how the periodic table was first organized.

Engage
● Students will work in pairs with Mendeleev cards to try to create

their own periodic table.
● Check each pair once they think they have it correct. Allow time

for all pairs to get it correct.
Explain

● Ask students how they got to the right answer and explain that
Mendeleev used the same process to develop the first periodic
table.

● Properties of Elements notes- Metals, non-metals, metalloid,
characteristics of families

Explore
● Students and their parents will be given a list of instructions to

follow to label a periodic table with different information.

● Mendeleev Cards
● Powerpoint and

Notes
● Blank Periodic

Table and
Instructions

● Colored utensils

https://docs.google.com/presentation/d/1xvi_xtRSCVd1ug1Az-67kwKC2zalbjzGSH3elAPMHcg/edit#slide=id.p4
https://docs.google.com/document/d/1tGkOVB7_E8pLrbKKdQB9ThFyfg0xYm7a_D_Bf97zB0k/edit
https://docs.google.com/document/d/1tGkOVB7_E8pLrbKKdQB9ThFyfg0xYm7a_D_Bf97zB0k/edit
https://docs.google.com/document/d/12NjskqwWl7Vmk4cw57uBQLAC5yZtOSKJ-lg0LIJpXZo/edit
https://docs.google.com/document/d/12NjskqwWl7Vmk4cw57uBQLAC5yZtOSKJ-lg0LIJpXZo/edit
https://docs.google.com/document/d/1HWgMWPg6J4MER8dFumHiauoE-dVhH-uFsSBYeQSQePA/edit#
https://docs.google.com/document/d/1HWgMWPg6J4MER8dFumHiauoE-dVhH-uFsSBYeQSQePA/edit#
https://docs.google.com/document/d/1HWgMWPg6J4MER8dFumHiauoE-dVhH-uFsSBYeQSQePA/edit#
https://docs.google.com/document/d/1o7DwG_cr5msBp26lygiC-20-rxuCHxaYMEQDRMfSMl4/edit
https://docs.google.com/presentation/d/1E_KXDqjG3v-wfVkNNt7sUESfCCNJfBiAtmxq32Fm0Pk/edit?pli=1#slide=id.g23e061ea88_0_97
https://docs.google.com/document/d/1JH5jvlKB4y0zsxfHEeyW28Oe3SZdXPWUaJlrX9Oea-k/edit?pli=1
https://docs.google.com/document/d/1sB2tzPy-dHXxkVZJ2SYjc3ORuHsccRz6EwIM3VFExVE/edit#heading=h.gjdgxs
https://docs.google.com/document/d/1sB2tzPy-dHXxkVZJ2SYjc3ORuHsccRz6EwIM3VFExVE/edit#heading=h.gjdgxs
https://docs.google.com/document/d/15B-f5H7wvlc3KHkHVA6At31KrQgvEqvHZzJ5tFCvFm8/edit#heading=h.gjdgxs


● Get periodic tables laminated so students can keep for the year.
● Can put polyatomics and common formulas they will use

throughout the rest of the year on the back.

Closing:
Label the different families of the periodic table.

Day 6 Objective:
Use effective nuclear charge and shielding effect to explain periodic
trends.

Engage
● Have students look at the periodic table and predict which

elements would be the largest going down a family and across a
row

● Accept all answers that the student can defend
Explain

● Create foldable with 3 sheets of paper and the following flaps:
Zeff, Shielding Effect, Atomic and Ionic Radius, Electronegativity,
Ionization Energy

● Go over Zeff and shielding effect in depth to help make other
trends more easily understood. (pictures)

● Atomic Radius and Ionic Radius notes

Closing:
Rank a group of elements in order of increasing atomic radius.

● 3 sheets of paper
per student

● Colored utensils
● Powerpoint
● Energy Levels

Day 7 Objective:
Use effective nuclear charge and shielding effect to explain periodic
trends

Explain
● Finish foldable from previous day (electronegativity and ionization

energy)
Elaborate

● Whiteboard practice of all trends

Closing:
Draw periodic trends on their periodic table.

● Colored utensils
● Powerpoint from

Day 5

Day 8 Objective:
Explain the difference of all periodic trends

Explain
● Finish foldable from previous days

Elaborate
● Whiteboard practice of all trends

Closing:
Draw periodic trends on their periodic table.

●
●

Day 9
Sept. 19th

Objective:
Prepare to demonstrate mastery of six weeks objectives.

Review of six weeks objectives

https://docs.google.com/presentation/d/1D6WFPvXZoNX2_9FsmuAovAnfsdGiAMQGxIat9y4z5Ko/edit#slide=id.p6
http://www.middleschoolchemistry.com/img/content/multimedia/chapter_4/lesson_3/energy_levels_big.jpg


Day 10 Objective:
Demonstrate mastery of six weeks objectives.

Six Weeks Test

Day 11 Objective:
Determine which six weeks objectives they mastered.

Go over Six Weeks Test

Accommodations
for Special
Populations

Accommodations for instruction will be provided as stated on each student’s (IEP)
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.


