Norfolk Public Schools
Science Learning in Place Plan: Science 7 Honors Lessons

Week 7: April 27 - May 1, 2020 (Review: Scientific Investigation)

Monday

Tuesday

Wednesday

Thursday

Friday

Reading & Concept Analysis:

¢ Read the passage on the
worksheet entitled “The
Scientific Method, Cross-
Curricular: Scientific
Investigation”

e Answer the questions on the
worksheet

Reading & Concept Analysis:

e Read and answer the
questions for “Experimental
Scenario 1” on the worksheet
entitled “Scientific Method
Practice Scenarios”

Reading & Concept Analysis:

e Read and answer the
questions for “Experimental
Scenario 2” on the worksheet
entitled “Scientific Method
Practice Scenarios”

Reading & Concept Analysis:

e Read and answer the
questions for “Experimental
Scenario 3” on the worksheet
entitled “Scientific Method
Practice Scenarios”

Reading & Concept Analysis:

e Complete the graphic
organizer for “Experimental
Scenario 4”

Week 8: May 4 - 8, 2020 (Review: Atomic Structure)

Monday

Tuesday

Wednesday

Thursday

Friday

Reading & Text Annotation:

¢ Read “The Modern Model of
Atomic Structure”

e Use Critical Reading Strategies
to make note of the key points
in the passage

Concept Analysis:

e Review the passage “The
Modern Model of Atomic
Structure”

e Answer the questions on the
handout “ The Modern Model
of Atomic Structure Analysis
Questions”

Reading & Concept Analysis:

¢ Read the passage on the
worksheet entitled, “The
Atoms Family Album”

e Answer the questions on the
worksheet

Reading & Concept Analysis:

¢ Review the passage “Modern
Model of Atomic Structure”

e In the space provided, create a
timeline to depict the
development of the atomic
structure.

o Your timeline should include
time, scientists, and their
contribution.

Concept Analysis:

¢ Analysis the image entitled,
“Parts of an Atom”

e Answer the questions on the
worksheet

Week 9: May 11 - 15, 20

20 (Review: The Periodic Table of Elements)

Monday

Tuesday

Wednesday

Thursday

Friday

Reading Comprehension:

¢ Read the passage entitled,
“Background Information -
The First Periodic Table”

e Use the after-reading strategy
“Somebody Wanted but So”
to complete the handout.

Reading & Text Annotation:

¢ Review the passage entitled,
“The Periodic Table of
Elements”

e Use Critical Reading Strategies
to make note of the key points

Reading & Concept Analysis:

¢ Review the passage “The
Periodic Table of Elements”

¢ Answer the questions on the
worksheet

in the passage.

Concept Analysis:

e On the handout on “IF 42 -
Elements and their Symbols”
Complete the following items:
o #1-10
o #21-30

Concept Analysis:

e On the handout on “IF 42 -
Elements and their Symbols”
Complete the following items:
o #11-20
o #31-40




croes-Cumicular Reading Comprehanshon Yiorksheets: C-21 of 238

The Scientific Method

Cross-Curricular Focus: Science Investigation

Scientists study the world and learn about how it works. As
they study the world, the scientists use a process called the
scientific method. They ask important questions and search for
the answers. Sometimes they make amazing discoveries! There
are times when a scientist is unable to answer his own question.
If he has taken good notes, another scientist may come along
later and use his notes to find the answer. Every year there is
new knowledge.

The scientific method is a step-by-step process. You can use
It to conduct an experiment. You start by making observations
about something that interests you. Based on your observations,
you make a hypothesis. A hypothesis is a smart guess you
make by using what you know. You guess what you think could
happen. Now you are ready to begin your experiment.

During your experiment you should take notes. These notes
are your experiment data. You constantly make observations
during this time. You may discover things that make you to revise
your experiment. Eventually, you conclude your expenment.
Next, you begin to look over your notes. You decide what you
found out in your experiment. You make a final statement about
whether or not your hypothesis was correct. You use reasons
and evidence to support your statement.

Using the scientific method can be challenging. However, it
can also be rewarding. All the steps are organized in a process.
When you provide observations and data as evidence to support
Qur conclusion, your ideas are more likely to be accepted.

Moamss:

Answer the following questions based on the
reading passage. Don’t forget to go back to the
passage whenever necessary to find or confirm
YOUr answers.

1) What is the scientific method?

2) When you find something that interests you, how
do you make a hypothesis?

3) Why it 15 mmportant to take good notes when vou ara
conducting an experiment?

4} What 1z the last step in the scientific method?

5) Name one thing you might like to investigate this
year for a science project
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Experiment Scenario 1: A Biology student wants to conduct a study of how the amount of sunlight

Scientific Method Practice Scenarios

affects the length of sleep for mice. She sets up four cages with a mouse in each cage.

Experiment Scenario 3: A biologist set up an experiment to study nine mice. On day 1 of the
study, the mice were measured for a variety of characteristics. Then the mice were put into individual

cages and kept under the following conditions:

14 hours of light per day 14 hours of light per day 14 hours of light per day
Food one time/day - S oz. Food one time/day - 5 oz Food one time/day =5 oz
Temp. 70°F Temp. 85 °F Temp. S0 * F
Wheel for exercise Wheel for exercise Wheel for exercise

Cage size: 3 feet by 1 foot

Cage size: 3 feet by 1 foot

Cage size: 3 feet by 1 foot

Mouse 1 Mouse 2 Mouse 3 Mouse 4
Size of cage 30cm % 30cm 30cm % 30cm 30cm x 30cm 30cm x 30cm
Amount of Water per 50 mL 50 mL 50 mL 50 mL
Day
Amount of food per day 1 serving per 1 serving per 1 serving per 1 serving per
day, 25 grams day, 25 grams day, 25 grams day, 25 grams
Temperature in cage 20°C 20°C 20°C 20°C
Amount of Sunlight per 12 hours 8 hours 15 hours 18 hours
Day
Exercise wheel? Yes yes Yes yes

What are the constants (variables that stay the same- also called controlled variables)?

What is the independent variable?
What is the dependent variable?

What data do you need to collect during this experiment?

Experiment Scenario 2: A Biology student wants to conduct a study of how the amount of food
affects the weight gain for mice. He sets up four cages with a mouse in each cage. Fillin the boxes
that would allow the biology student to complete the study correctly.

Mouse 1 Mouse 2 Mouse 3 Mouse 4
Size of cage 30cm x 30cm
Amount of Water per 50 mL
Day
Amount of food per day | 4 servings per day,
25 grams each
Temperature in cage 20°C
Amount of Sunlight per 12 hours
Day
Exercise wheel? yes

What are the constants (variables that stay the same- also called controlled variables)?

What is the independent variable?

What is the dependent variable?

What data do you need to collect during this experiment?

After the study, which lasted for 28 days, the same data about the mice was collected. Some of the data is given below:

Weight (grams) Length {cm)
Mouse Number Before After Before After
1 352 392 24.7 254
2 346 395 25.1 25.8
3 355 410 24.9 254
4 353 385 24.9 253
5 359 382 25.0 25.7
b 357 386 24.8 253
7 349 378 25.0 253
8 345 365 22.9 229
9 352 361 243 245

What are the constants (variables that stay the same- also called controlled variables)?

What is the independent variable?
What is the dependent variable?

What data do you need to collect during this experiment?

What flaw in the design of the experiment can you find? Explain.

What conclusion(s) can be drawn from the data? Explain, using data to support your conclusion(s).




Experimental Scenario 4

Directions: Read the experimental scenario in the center box. Then, provide the experimental components listed in each
of the four surrounding boxes.

Problem: Independent (Manipulated) Variable:

Dependent (Responding) Variable:
Hypothesis: Control Group:

Constants:

Joe wants to find out which type of bubble bath keeps its
bubbles the longest--Mr. Bubble, Magic Bubble, or Bubble-Matic.

He uses 2 cap-fulls of bubble bath in 25 gallons of water during

each test. He tests each brand 3 times.
Data Table Graph
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The Modern Model of Atomic Structure

Since ancient times, men have been studying and questioning the world of matter around them.
Over two thousand vears ago, a Greek philosopher by the name of Democritus put forth a theory
about matter. His theory proposed that all substances were composed of very small particles, or
atomos, that were too small to be seen by the human eye. Today we define matter as anything
that has mass and volume. Let's explore the contributions of some important scientists and

how their work led to the modern model of atomic structure.

Scientists have continued to study matter and the tiny particles called atoms using models to
help explain the structure of the atom. In the 1800s, an English chemist and school teacher by
the name of John Dalton published an atomic theory. His theory, based on experimental
evidence, stated that all substances were composed, or made of small particles called atoms that
could not be divided or destroyed. It also proposed that all atoms within an element were the
same and the atoms of different elements were different. In addition, Dalton believed that
atoms could join with each other to create new substances. Dalton’s model of an atom consisted

of a simple, solid sphere.

Toward the end of the nineteenth century, Dalton’s atomic theory was revised in order to better
understand and explain new scientific observations and discoveries. In the late 1800s, an English
scientist by the mame of Joseph John Thomson found am error in Dalton’s theory. His
experiments showed that atoms were not solid, undividable spheres but actually contained
smaller, negatively charged particles. His model became known as the plum pudding model, a
popular English dessert, because it looked like a ball of pudding with small pieces of plum
scattered evenly throughout. The pudding represented the positively charged part of the atom
and the plum pieces representad the negatively charged corpuscles, or electrons as they are
called today.

In 1909, another English scientist by the name of Earnest Rutherford revised Thomson's atomic
theory. The results of his experiments led him to believe that the plum pudding model of atomic
structure was incorrect. His atomic model consisted of a positively charged, extremely dense
region in the center of the atom called the nucleus. Surrounding the nucleus was an area of

empty space that contained the electrons.

Interactive Zeading & otetaking
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The Modern Model of Atomic Structure

Four years later, the atomic model was revised once again. MNiels Bohr, a Danish sdentist,
believed that an atom’s electrons travel in fixed orbits or paths around the nudeus. He believed
that these paths were located at different distances from the nucleus, and later proposed that
glectrons could jump from one path to another. James Chadwick, a student of Earnest
Rutherford, proposed that positive particles called profons and neutral particles called newfrons
made up the nucleus. Eventually these discoveries were combined and resulted in Bohr's
moadel, which is also known as the “planctary model.” In this model, three subatomic

particles are present. They include protons, neutrons, and electrons.

Protons are positively charged particles located in the nudeus. Protons have a mass of 1 atomic
mass unit. Atomic mass unit or amu is a unit of measure developed by scientists to represent
the relative mass of the tiny particles inside of atoms. Also located within the nucleus are
neutrons. Meutrons have no charge. They are neutral. Although they are slightly larger than
protons, neutrons are also given a mass of 1 amu. Protons and neutrons are made up of even
smaller particles called quarks. Located outside of the nucleus are the negatively charged
electrons. Electrons are given an amu of zero because of their tiny size. It would take 1,800
glectrons to equal the mass of one protonm! Size at the atomic level is measured on a

nanoscale.

The maodern model of atomic structure iz called the “electron cloud”™ model. Edwin
Schrodinger, an Austrian physicist, proposed that electrons do not travel in static, or fixed
paths. Instead, electrons travel in regions called electron douds. An electron doud is an area

around the nucleus where electrons are most likeby to be found.

As scientists continue to study the atom, their understanding of its structure continues to evolve.
The two atomic models most commonly wsed are the Bohr model and the electron doud
(Quantum Mechanics) model. Although the Bohr model doez not represent the three-
dimensional characteristics of the atom and has the electrons traveling in fixed orbits, it is used
because it allows the atom to be easily shown in two dimensions. Scientists believe that the
electron cloud medel better supports our current understanding of the structure of the atom

and its role as the basic building block of matter.
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The Modern Model of Atomic Structure Reading

Concept Analysis Question

Directions: Answer and justify each question. Justify your answer
by indicating the paragraph that supports your answer.

Questions

1. How did the modern model of atomic structure come about?

2. What do scientist use to explain the structure of the atom?

3. What did John Dalton’s theory state?

4. Describe Dalton’s model of atomic structure.

5. What was the name of Thomson’s model?

6. Describe Thomson’s model.

7. What did Bohr believe about the paths of electrons?

8. What did James Chadwick propose?

9. What is the modern model of atomic structure called?

10. What are the two most used atomic models?

10.

Justifications




The Aroms Family Album

In the center of Matterville, there is a
place called the Nucleus Arcade, where two
members of the Atoms Family like to hang
out. Perky Patty Proton, like her sisters, is
quite large with a huge smile and eyes that
sparkle (+). Patty is always happy and has a
very positive personality. Nerdy Nelda
Neutron is large like Patty, but she has a
boring, flat mouth and eyes with zero
expression (o). Her family is very apathetic
and neutral about everything. Paity, Nelda,
and their sisters spend all their tume at the
arcade.

Around the Nucleus Arcade, you will
find a series of roadways that are used by
another member of the Atoms Family,
Enraged Elliott Electron. Elliott races madly
around the Arcade on his bright red chrome-
plated Harley-Davidson. He ndes so fast that
no one can be sure where he 1s al any time.
Elliott is much smaller than Patty and Nelda
and he i1s always angry because these bigger
relatives will not let him in the Arcade. He
has a frown on his face, eyes that are squinted
with anger, and a very negative (-) attitude.

The first energy street can only hold
only two Electron brothers. The second
energy sireet, called the Energy Freeway, can
hold & brothers. The third energy street, called
the Energy Superhighway, can hold 18 of the
brothers.

The morale of Matterville is stable as
long as each negative Electron brother is
balanced out by one positive Proton sister.
The number of residents in  Matterville
depends on the Proton and Neutron families.

Challenge: What would happen to the morale
of Materville if one Elliott Electron was
kidnapped?

Mame

Name:

Q.

Description:

Favorite Activity:

Name:

~

Description:

Favorite Activity:

Name:

O

Description:

Favorite Activity:




Name Date

PHYSICAL SCIENCE

Modern Model of Atomic Structure

Except for one element (hydrogen). the atoms of all the elements are made of the
same three particles: protons, neutrons, and electrons. Protons are the positively
charged particles of the nucleus. Neutrons are the particles of the nucleus that have no
electric charge. Neutrons are a little more massive than protons. Protons and neutrons
are the most massive particles in an atom. The velume of the nucleus is vary small. So,
the nucleus is very dense.

Electrons are the negatively charged particles in atoms. Comparad with protons and
neutrons, electrons have a very small mass. It takes more than 1,800 electrons to
equal the mass of one proton. In fact, the mass of an electron is so small that the mass
is usually thought of as almost zero. The modern model of an atom still proposes that
electrons travel around the nucleus. However, the electrons do not travel in definite
paths or orbits. Rather, there are regions around the nucleus where an electron is likely
to be found. Such a region is called an electron cloud. All you can say about an electron
is that it is somewhere in that cloud. The diagram below shows how the model of atomic
structure has changed since Dalton first proposed his theory over 200 years ago.

Parts of an Atom

ELECTROMNS are negatively charged PROTONS are positively
particles found in electron clouds outsida charged particles in the
the nucleus. The size of the electron clouds nudeus of an atom.

determines the size of the atom. “\R\'

The NUCLEUS is the small, -
densa, positively charged 2 ~

center of the atom. It contains — e
most of the atom's mass. T

NEUTROMNS are partides in
The diameter of the “ the nudeus of an atom that
nucleus is 1/100,000 the ~ hawe no charge.

diameter of the atom.

KEY CONCEPTS
* In 1803, John Dalton proposed his atomic theory.

* In 1897 J. J. Thompson discovered that an atom contained smaller particle
called electrons.

+ |n 1911, Ermnest Rutherford discovered that an atom contains a positively
charged central mass called a nucleus.

* In 1913, Niels Bohr proposed that the electrons circle the nucleus in
distinct orbits.

« Today the model of the atom states that the electrons are found in electrons
clouds that surround the nucleus, which consists of protons and neutrons.

= W Mifflin Hancouri Fublishing C-

—_11 — Virginia Standards Reviaw

Directions: Create a timeline to depict the development of the atomic structure. Your timeline should include time,
scientists, and their contribution.

1803 Today

Niels Bohr

electrons




Parts of an Atom

Directions:
1. Label the parts of an atom on the image above.

2. Provide a description for each part of the atom in the space below.

Protons

Neutrons

Electrons

Nucleus




Reading Comprehension — An After Reading Strategy
“Somebody Wanted But So”

Background Information
The First Periodic Table

Dmitri Ivanovich Mendeleev (1834 — 1907) was the last of 17 chlldren in his family.
Because he was born in Siberia, he was ' zr=t0 . =15 g

refused admission to the university in

Moscow and the university in St.

Petersburg. He eventually enrolled in a Ty
school for teachers. When he finished ¢-
school, Mendeleev supported himself by o-16
editing and writing scientific papers. In !
time, he became a professor of general
chemistry at the University of St.
Petersburg. Because he could not find a
textbook he liked, Mendeleev wrote his
own. While writing the textbook, Mendeleev began to look for a way to classify the
elements based on their properties. Ultimately, he seized on the idea of atomic mass
and began to develop his periodic table.

Somebody Wanted But So...

Somebody
(Character)

Wanted
(Goal/Motivation)

But
(Conflict)

So

(Resolution)




The Periodic Table of Elements Concept Analysis

Directions: Answer and justify each question. Justify your answer

by indicating the paragraph that supports your answer.

Questions

1. What does the periodic table of elements do?

2. What are the horizontal rows called on the periodic table of elements?

3. What are the horizontal columns called on the periodic table of elements?

4. What does each box contain?

5. How are the elements arranged?

6. What does the stair-step line on the right of the table help us locate?

7. What do metals tend to lose?

8. What do nonmetals tend to lose?

9. What do the elements in a vertical group have in common?

10. Why are vertical groups called families?

10.

Justifications
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The Periodic Table of Elements

In the late 1800s, a Russian scientist by the name of Dmitri Medeleev began to look at the
properties of known elements in order to organize them. The result was the periodic table of
elements. Let’s investigate the organization of the periodic table of elements and how scientists

use it today.

The periodic table of elements is a tool that we can use to organize information about the
elements. It is made up of horizontal rows called periods and vertical columns called groups or
families. Each box in the table contains information about the structure of an element. The
elements in each box are arranged according to their atomic numbers and properties. An
atom's identity is directly related to its atomic number, or the number of protons in its nudeus.
As you read from left to right along a period, the elements are arranged in increasing order of

atomic number.

The elements become increasingly nonmetallic as yvou move from left to right across the tahle. &
stair-step line on the right side of the table helps us locate the three dassifications or groups of

elements: metals, nonmetals, and metalloids.

Metals are those elements located to the left of the stair-step line. They tend to lose electrons
in chemical reactions to form positive ions — any element that gains or losses electrons becomes

an iomn.

Metalloids border the stair-step line and have some properties of both metals and nonmetals.

Monmetals are located to the right of the stair-step line. They tend to gain electrons in

chemical reactions to form negative ions.

Interactive Feading & Fotetaking
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The Periodic Table of Elements

The wertical columns on the periodic table contain elements that have the same number of
electrons in their outermost energy level. Electrons can be found in zones or areas around the
nucleus called energy levels. Electrons located in energy levels closest to the nucleus contain
lower amounts of energy than those located in energy levels farther from the nucleus. This
similar arrangement of electrons causes the elements in a vertical group to have similar chemical
and physical properties such as boiling points and reactivity. Vertical groups are often called
families because they are “related” by their similar properties. This similarity of properties in the
vertical groups causes a repetitive or repeating pattern of physical and chemical properties as

you maove across the periods on the table.

We can obtain a lot of information about the elements and their atoms by using the periodic
table of elements. First of all, by counting the number of boxes that make up the periods and
groups, we find that there are more than 110 known elements. Of these, only 32 are found
naturaltly on the Earth. The remaining elements, called synthetic elements, are artificially

produced in laboratory settings.

Many periodic tables also tell us an atom’s atomic number, atomic mass, phase of matter at room
temperature, number of outer level {valence) electrons, and chemical symbol. Chemical
symbaols usually come from the ancient or modern name of the element and consist of one, twao,

or three letters. The first letter iz always capitalized. All others letters are lower case.

The elements on the periodic table can combine in many ways to produce compounds that make
up all other substances on Earth. Compounds are formed when the atoms of elements react
chemically. The number of electronz in the outermost energy levels of an atom determines the
chemical properties and reactisify of an element. When a metallic element reacts, or bonds with
a nonmetallic element, their atoms gain and fose electrons forming ionic bonds. When twao
nonmetals react, or bond, the atoms usually sfare electrons forming covalent (molecular)
bonds. Through the gaining, losing, and sharing of electrons, atoms become chemically stable.
Atoms react to form chemically stable substances that are held together by chemical bonds and

are represented by chemical formulas.

Interactive Feading & [Totetaking
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The Periodic Table of the Elements
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Directions: Use the periodic table of elements to complete this assignment.

ELEMENTS AND THEIR SYMBOLS Nome
Write the symbols for the following elements.

1. oxygen 11, magnesium
2. hydrogen 12. manganese
3. chlorine 13. neon

4. sodium 14. bromine

5. fluorine 15. phosphorus
6. carbon I 16. silver

7. helium 17. lead

8. nlfrogen 18. Iron

9. copper e 19. calcium
10. sulfur 20. potassium

Write the name of the element that corresponds to each of the following symbols.

21, Cu 31. Ca
22. K 32. Ag
23. C 33. P
24. Au 34, O
25. In 35. |

26. Pb 36. Sn
27. Fe 37. H
28. Na 38. F

2. S 39. NI
30. Al 40. Hg
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