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FOREWORD

In these times of great scientific advancement and opportunity,
we are increasingly dependent upon a scientifically litcrate population.
Our young people must be led to explore, to discover and to undet-
stand the scientific ideas which will be of value to people in a changing
world.

The new science course of study for grades 7, 8, and 9 is part of
a K-12 science program which is based upon the sequential develop-
ment of selected concepts from four major science areas.

This bulletin represents a revision of grade 7 science. It features
careful experimentation under classroom conditions and is designed
specitizally to meet the nceds of students of varying abilities. To
implement this bulletin, it is expected that schools and districts will
set up in-service training workshops for teachers.

The personnel who participated in this project are to be congratu-
lated. They have prepared an adaptation of the science course of study
which should provide worthwhile experiences for intermsdiate and
junior high school students in an urban community.

SEELIG LESTER
Deputy Superintendent of Schools
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Introduction

‘This publication constitutes an important segment of a sequential
K-12 science eurricutum for the New York City public schools.

The original grade 7 science programs described in the “long” and
the “short” forms have been revised and combined in this bulletin. The
teacher now has a program which mcets the needs of all children.
The design provides a set of basic experiences and instructions for
which all pupils are responsible. Pupils are frequently exposed to
famniliar objects from their environment as a basis for study. New
ideas, laboratory skills, and science vocabulary are introduced at a
pace which permits casy assimilation by the pupils. Understandings
and interrelationships are constantly reinforced through frequent
refereal to previous studies.

In addition, each lesson contains concrete suggestions (italicized)
to the teacher for stimulating a more in-depth study and for providing
enrichment activitics for those youngsters whose interests and abilities
warrant then. ‘

OBJECTIVES

The objectives of the intermediate and junior high school course of
study reinforce the aims of general education. In addition, they
include the objectives that are specific to the study of science. They
seek to have the pupil continue to:

¢ Develop the concepts, skills, knowledges, and attitudes which were
begun in K-6

s Develop a firm scientific foundation, including laboratory skills,
upon which the program in grades 10 to 12 can be built

o Explore the various scientific disciplines for the development of
individual interests and abilitics

o Explore the possibility of a satisfying and challenging career in a
scientific field

¢ Understand science as a unified whole by perceiving interrelation- '
ships among the four fields of science

o Appreciate the role of scicnee in the progress of civilization and in
the development of our technical society

ERIC
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o Understand the methods employed by the scientist in his attack
upon problems affecting the health and welfare of the human race
and to rely upon his findings

¢ Apply the methods and attitudes of the scientist, where possible,
as a way of life,

INNOVATIONS IN SCIENCE 7.8.9

To attain these goals, the program offers a body of up-to-date sub-
ject content that should be interesting and exciting to teachers and
students alike. The course of study is set forth logically and in detail
to provide adequate assistance and direction to new teachers.

The science fields provide particularly fine arcas for experimentation
because they cantain many concrete, selfanotivating experiences upon
which a high degree of understanding can be built. Science materials
and equipment are colorful, interesting, challenging, and readily avail-
able. The science classroom provides a unique environment in which
the youngster can observe and experiment with conerete materials to
solve problems meaningful to him.

Ample opportunities are provided to enable the pupils to pursue the
study of science at a pace and to a depth that match their own
interests and abilities.

To accomplish these aims, the following innovations have been
introduced:

1. EMPHASIS UPON CONCEPTS: The material calls for an under-
standing of the important concepts underlying each of the four
scientific disciplines as well as the interrclationships among them.

2. FOCUS ON THE SCIENCE: Units of fundamental science con-
tent from the fields of chemistry, biology, physics, and the earth
sciences are presented separately in the seventh, eighth, and ninth
grades. Each unit is developed lesson by lesson, building upon
previous concepts and expanding upon the problem-solving abili-
ties of the pupils.

3. INTEGRATION OF LABORATORY \WORK: Student laboratory
investigations and experimentation arc considered an integral part
of the science teaching program. Laboratory lessons, therefore, are

ERIC
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included in ecach wnit where direet involvement by the students
will make the vreatest impact. Each discipline contains approni-
mately six single-period Taboratory lessons. The laboratory activi-
ties planned fit inta a 40-minute period. Where double laboratory
periods have been scheduled, the teacher may ose the additional
time for classroom discussion and demonstration,

4. STRESS ON CRITICAL THINKING: Emphasis is placed upon
science as a method of thinking. of investigation, and of operation.
To implement these aspects, the committee has sclected the scien-
tific concepts for their contribution to a better understanding of
the ideas of science. To this end, a definite limitation has been
placed upon the total content in order to give the teacher time to
implement the program.

FORMAT

In keeping with the objectives and innovations of the present course

of studv, a distinctive format was developed. Tts special features
inchide:

Topical outlines

Sequential units in cach of the four science arcas

Division of each unit into scctions for case in reviewing and testing
Outcomes listed for each lesson of every unit

Each section designed to be a complete lesson

Direct reference to interrelationships among the sciences as they
occur in the developiment of the lessons

Designated laboratory lessons including explanatory notes for the
teacher and workshceets for the pupils

Logically developed classroom lessons with specific content, meth-
odology, and technicues

Supplemental activities such as assignments, questions, reports, and
projects

Designated lessons, identificd s “Review and Reinforcement” les-
sons, offer the teacher frequent opportunities for experimentation,
cnrichment, testing, and review

Groups ot basic lessons required of all students. Enriching activi-
ties extending the scope and depth of the lessons appear in itali-
cized print.

EIK\[C . xi
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The teachers’ guide provides for two basic types of sclence lessons
described in the sections that follow.

THE CLASS LESSON

About 24 lessons comprise cach of the four units. Eighteen may be
classified as classroom recitation lessons. Five to six lessons are identi-
fied as laboratory lessons. In addition, three lessons are “Review and
Reinforcement” lessons. As suggested in the introduction to these
lessons, the teacher may select one or more of the activities listed.

Each lesson is numbered sequentially and tailored to fit the stand-
ard 40-minute period. Following generally qcccptcd‘ planning proce-
dures, the lessons include a statement of the aim in question form,
motivation, development, and a terminal summary. Among the specific
techniques that imay be found within the broad classification of class-
room lessons are demonstrations, discussions, lectures, reports, and
reviews. In order to help the inexperienced teacher and the one whose
area of specialization does not coincide with that of the unit, cach
lesson has been worked out in detail to include methodology, tech-
niques content, and outcomes.

The class lessons foster an enquiring attitude on the part of the
pupils through thought-pravoking questions aud demonstrations. Ex-
perience shows that short question periods at the start and at the
conclusion of lessons are highly cffective in orienting the attitude and
thinking of students to the scientific solution of science problems.

Since reporting is an important pupil activity in the units, the
teacher should acquaint the pupils with reliable sources of information
and with the proper forn, content, and structure of a report. Stress
should also be placed upon cffective presentation of reports to the
class. Finally, the recitation lessons developed in the materials are
not intended to be employed as a substitute for individual lesson
planning. Lesson plans should be geared to the capability and per-
sonality of the individual teacher. They should help mect the specific
needs of the students in each class,

THE LABORATORY LESSON

Individual laboratory lessons are among the most effective means of
reaching many of the objectives of science education. Students learn
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best by actual experience. To achicve these goals, pupils should be
dirccted by specific instructions in a step-by-step manner. After the
planning stage, pupils should be encouraged to carry out their own
olws for performing experiments.

However, for successful planning, the teacher must provide the
~quired background techniques and information prior to the labora:
“oeyvoexperiences. Inoaddition, adequate safety  instruction s most
aportant in laboratory work which allows relative freedom to the
Lildren, Each teacher must secure a copy and acquaint himself, as
well as the children, with the contents of the Board of Education
safety booklet.

Approximately one perfod per week is devoted to laboratory
investigations by the students. The laboratory lessons contain explana-
tory notes to the teacher and worksheets for the pupils. Initially, the
worksheets contain detailed step-by-step procedures. Later, they give
way to less detailed problem-solving instructions. The laboratory
lessons are not all of the problem-solving variety. Some lessons offer
the opportunity to acquire techniques or skills. Other lessons are
designed to teach concepts in a step-by-step manner, The laboratory
lesson is divided into three phases: the introductory or preparatory
phase, the work or laboratory phase, and the discussion phase. During
the introductory interval, it is suggested that materials be distributed
quietly, on trays. While this is going on, the teacher should guide the
class to delineate the problem and to suggest possible methods for its
solution. For the laboratory period, the class should be divided into
groups of 2-4 pupils depending upon the availability of equipment and
materials. It is suggested that the pupils retain their origina! groups
and select a group leader who will be responsible for the security and
return of the equipment. Pupils should be told to work together, to
‘discuss and rotate tasks, and to call npon the teacher for help as
required. Normal classroom decorum should be maintained during the
- laboratory interval in order that the pupils may hear instructions from
the teacher.

It is also suggested that the teacher and laboratory specialist circu-
late about the room to detect difficulties and to encourage and assist
individual pupils as needed. Some time should be provided at the end
of the period for the discussion of the procedures, observations and
conclusions, and for answering questions. A good laboratory session
points up the new problems that may be opened for further investiga-
tions. Once a class is properly trained in Jaboratory decorum and

E ‘ i
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responsibility, the laboratory work should proceed with little difficulty
and with much benefit,

Every pupil should be encouraged to keep a science notebook with
a Jaboratory section in which to record his data, observations, conelu-
sions, and answers to the summary questions for cach laboratory les-
son. In addition, if a pupil is alerted to spot new problems as he
analyzes the data, he will suggest hypotheses for their solution, These
may become the bases for additional experimentation, project, and
laboratory work.

HOW TO USE THIS BULLETIN

Although the lessons are only suggestions, the teacher may use them
with confidence. The order of presentation, and the motivation and
activities may be adapted on the basis of experieace, nature of the
class, and creative bent of the teacher. However, the basic minimal
outcomes should remain intact. Enrichment activities, in harmony with
the aim and the outcomes of the lesson, are included to meet specific
needs. The New York State handbooks in General Science, Chemistry,
Physics, Biology, and Earth Science are excellent sources of pertinent
activities.

The teacher who is & beginner in one or more of the sciences is
advised to follow the lessons closely. To insure a measure of success,
the demonstrations and laboratory exercises must be tried in advance.
Teuchers are advised to schedule frequent reviews, to administer short
quizzes, and to examine notebooks regularly.

The syllabus has been so designed that the laboratory lessons may
be presented at the time specified or within a reasonable time there-
after. Laboratory lessons should not be undertaken before the student
has learned the necessary techniques and preparatory content.

ORIENTATION

Experience has shown that the pupil should undergo a period
of introduction and orientation before embarking upon any course of
study. The teacher will be in the best position to judge the time
and the nature of the preliminary material to be introduced. Flowever,
the following suggestions may prove helpful in the task of orienting
the pupil to the study of science and to assuming his responsibilities.

O
ERIC

IToxt Provided by ERI



—_—

|

O

ERIC

Aruitoxt provided by Eic:

Open the course with a plauned motivation. Some teachers
prefer discussions of summer scienee experiences or expecta-
tions from the study of scicnee. Others eapitalize on interesting
scienee current events.

Discuss the tvpes of science lessons, particularly the labora-
tory exercises.

Practice forming lahoratory groups and preparing for labora-
tory work.

Acquaint the pupils with the course requirements: notebooks,
contributions to class diseussion, reperting, assignments, regu-
lar study, quizzes and examinations.

Hlustrate, define, and examine the scope of the four sciences
to be studied. '

Develop a daily awareness of the degree of understanding of
the content and proceesses of seience on the part of the students
and the measures to be taken to meet speeific problems that
may arise.
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Unit |

CHEMISTRY

Elements
Compounds and Mixtures

Afomic Theory



IMPORTANT NOTE TO THE TEACHER

The sections of the text which are printed in italics
(the type used in this note) are intended as enrichment

material.




ELEMENTS

Suggested Lessons and Procedures

1. WHAT IS MATTER?

Outcomes
¢ Anything that has weight and occupies space is called matter.

¢ The states of matter are solid, liquid, and gas.

o The state of matter is dependent upon the rate of movement of its
particles.

Motivation

Ask the class to imagine that a pan of water s being heated. The pan
of water can be weighed witk a scale. Its size can be measured with a
ruler. The one item that-cannot be weighed on a scale or measured
with a ruler is its heat. How is heat comparable to light and electricity?
What special name do we give to light, heat, and electricity?

Development
1. Perform the following demonstrations:

a. Display three plastic bags. Place a block of wood in one bag.
Half-fll the second bag with water. Blow up the third bag with
air. Tie the open end of each bag with string.
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b. Ask the pupils to describe the shapes of the three objects inside
the plastic bags. Establish that the wood block has a definite
shape, the liquid takes the shape of its container, and the air
takes up the entire container,

c. Weigh the three bags separately and record weight of each.

2. Lead the pupils to conclude that the wood block, the water, and
the air take up space and have weight. Anything that has weight
and occupies space is called matter.

3. Indicate that the wood block is solid, the water is liquid, and the
air is gaseous. Establish that the three forms of matter are: solid,
liquid, and gas. Ask the pupils to name some solids, liquids, and
gases found in the school.

4. Explain that all matter is made up of tiny particles which are in
constant motion. A solid has a definite shape because its particles
tove very slowly and are cery close together. A liquid takes the
shape of its container because its particles move faster and are
farther apart. A gas takes the shape of the entire container becatise
its particles move very fast and are very far apant.

Do o 00 0 © o o0
o0 Q o I3
8"830\7‘88 o° 0°3 e
Liquid Gas

Summary _
1. Have the pupils use check marks to complete the following chart:

FORMS OF MATTER

PropeRTY . SoLin LiQump Gas

ITakes up space

Takes shape of container

Fills container

2. Anything that has weight and takes up space is called - .co.._..
3. The three forms of matter are -acooo-- y mmmm——e- yand -l

ERIC
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Homework

List five solids, five liquids, and two gases found in the home.

Materials
3 plastic bags String
Block of wood Spring balance

2, HOW CAN MATTER BE MADE TO CHANGE ITS STATE?

LABORATORY LESSON

Outcomes
¢ A substance can exist in more than one form or state.
o ‘The state of matter can be changed by adding or removing energy.

o Changes of state occur at specific temperatures.

Moﬁvafion

Display an ice cube and some water. Establish that these are different
forms of the same substance. Ask, “How can we change.water from
one state to another?”

Development

1. Distril.ute materials to each group of pupils.

2. Review the safety precautions for handling the alcohol lamp and
for heating materials.

Homework

Carefully uncap a bottle of cleaning fluid which you have at home.

1. What is the state of matter of the cleaning fluid?

2. Describe the odor.
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3. Explain why you can smell the substance without putting the
Hquid directly to your nose. What change of state must be taking
place?

4. Research probilem:
a. What is sublimation?
b. What changes of state take place when snowflakes are formed?

Materials

Ring stand 230m! beaker Wire gauze
Iron ring and clamp  Glass plate Thermometer
Alcohol lamp Ice cube

{ MAY BE DUPLICATED FOR USE BY PUPILS)

LABORATORY WORKSHEET—CHEMISTRY: LESSON 2

Probleni: How can matter change from ont state to another?

Materials

Ring stand 250m! beaker Wire gauze
Iron ring and clamp Glass plate Thermometer
Alcohol burner Ice cube

Proceduré and Obsercations
1. Attach the iron ring and clamp to the ring stand.
2. Place the wire gauze on the ring.
3, Place the alcohol lamp under the wire gauze. Do not light the lamp.
4

. Adfust the height of the ring so that the gauze is one inch above the alcohol
lamp.

5. Place the beaker containing the ice cube on the wire gauze.
The state of matter of the ice cubeis oo oo o,

6. Place the thermometer into the beaker and leave it there. The temperature is
____________ degrees F. Let the ice cube melt slightly before going to step 7.

7. Your teacher will inspect your set-up and light the alcohol lamp. Heat the
beaker until the ice is completely melted,
As the ice cube isheated, ______._____.____ appears in the beaker.

8. The temperature in the beaker notc is ______ . ___ degrees F.

ERIC
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9. Continue heating the Leaker for several minutes. Carefully hold the glass plate
_over the beaker.

The water in the beaker changes into ool oeen , whichi s a gus. When
this gas touches the cool glass plate, it changes into ..o oo ..

10. The temperature of the water while it is boiing is __._ ... degrees F.
Conclusions
1. When the ice (asolid) is heated, it changed intoa - cevowoaae oo .

. When the water (a Hquid) is heated, it changes into a4 2le e ocennans

2

3. When the steam {a gas) is cooled, it changes intoa oo oee oo .. .
4. When the water (a ligguid) is cooled, it changes Mo a <o v oceeomaeno.
5

. The state of matter of a substance may be changed by adding or removing
.............. energy, :

8. For water to change from a liguid to a solid {ice), the temperature first must

dropto ... ... degrees F

7. To change from a liguid to a gas, the temperature of water first must be raised
00 i degrees F.

8. The freezing point of waterds «.onoo ... °F,

9. The boiling point of waterdis ... .o .oo.... °F,

3. CAN MATTER BE IDENTIFIED BY ITS APPEARANCE?

Outcomes

¢ Differcent kinds of matter may be alike in some ways and different
in other ways.

o Characteristics of matter are known as properties.

e The reaction of one substance with another illusirates a property
of matter.

 Motivation

Exhibit four previously prepared, labeled reagent bottles containing:
water, alcohol, benzene, and concentrated nitric acid. Pour each

ERIC S :
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liguid into separate test tubes (large size), and set them up on a
rack. Ask, “Do all the test tubes contain the same liquid?” List pupil
suggestions on the bLoard,

Development

1. Place ten drops of each liquid into a separate watch glass.
Test cach substance with a lighted taper to see if it will burn.
Record the pupils’ observations on the board. (Sce table.)

2. Add some copper tumings to the remaining liquid in each of the
test tubes.

Note: To stop the evolution of nitrogen dioxide, dilute with water.

Record the pupils’ observations.

Test Tuse | Bunrns? | Fraaze coLor | Smoke coror | ErFrect on TURNINGS

1
2
3
4

3. Lead the pupils to conclude that the test tubes contain four differ-
ent liquids. Place the labeled reagent bottles in front of the cor-
responding test tubes and have the pupils read and record the
names of the liquids.

4. Establish that the characteristics of matter are called properties.
Ask the pupils to explain why water is included as one of the
liquids. Explain the necessity for a control in an experiment.

5. Pour about 10cc of each of the liquids info separate test tubes.
Into a fifth test tube, pour 10cc salt solution. Add drops of silver
nitrate to each test tube. Elicit and record the observations, The
formation of the precipitate is evidence of a chemical reaction be-
tween two specific substances. Conclude that this is another prop-
erty of matter.

CavtioN: Avoid contact with silver nitrate to prevent staining the
skin.




Summary

1
2.

3.

Is appearance enough to identify matter? \Why? ________.______

What mecthods are used to study matter?

The four liquids in the test tubes were:
.......... and _._._____,

The two liquids which burned were .. __.____._ and

5. The copper turnings reacted with the - ooooooooooe .,

9.
10.
11

The color of the alcohol flame was ... .___. , and the color of
the smoke was - .. _____.

The color of the benzene flame was oo ..___. , and the color
of the smoke was . oo _____.

The similarities and differences in substances depend upon their

The - . reacted to form a white solid.

The reaction of one substance with another is a
of matter.

Homework

Set up three small dishes. Place salt in the first dish, sugar in the sec-

ond, and flour in the third.

1. In what ways are these substances alike?
2. Perform several experiments to find out in what ways these sub-
stances are different.
3. List the properties you have discovered for cach substance.
Materials
Test tube rack Salt solution
Test tubes Silver nitrate
Labeled reagent bottles containing:
Water Copper tumnings
Alcohol Wax tapers
Benzene Matches
Concentrated nitric acid 4 watch glasses
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4. WHAT ARE THE BUILDING BLOCKS OF MATTER?

Outcomes

o All matter is composed of one or more simple substances called
elements.

¢ Elements cannot be separated into simpler substances by ordinary
means,

¢ Some clements are solids, some are liquids, and some are gases.

o There are 105 elements. Ninety occur naturally, and the remaining
ones are man-made. The 105th element, Hahnium, was recently
produced but has not yet been accepted by the International Union
for Pure and Applied Chemistry.

Motivation

Write the letters “A, R, T” on the board. Ask the pupils to form
words using these letters (art, tar, rat). Guide the pupils to see that
the letters of the alphabet are the building blocks of language. In the
same manner, matter is made of simple building .blocks called
elements. ®

Development

1. Prior to the entrance of the class, start the Hoffman apparatus
for the electrolysis of water as follows:

a. Fill the tube with a solution containing one part sulfuric acid to
twenty parts water by volume and apply 9-12 volts direct cur-
rent from a power supply or from at least four {No. 8) 1v;-
volt dry cells in secries. B

b. Direct the attention of the class to the Hoffman apparatus.
Explain that the tubes are filled with water and that this ap-
paratus will help us find out which simple substances make up
water. Demonstrate that electricity must be used to break up
the water. Explain briefly that pure water conducts electricity
poorly and that sulfuric acid has been added to make the water
conduct electricity.

c. Elicit the observation that bubbles of gas form in the tubes

ERIC
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.

and rise to the tops of the tubes. Guide the pupils to note that
one tube has twice as much gas as the other.

Recall from the previous lesson that tests can be used to find
the propertics of matter. Deonstrate as follows:

1) Tap off the gas of greater volume into a small test tube and
hold a burning splint near the mouth of the test tube. Have
the pupils observe the “pop” or buming that oceurs, Iden-
tify the gas as hydrogen and write the word and the sym-
bol, H, on the board.

2) Tap off the other gas and test it with a glowing splint. Elicit
the observation that the splint bursts into fames, Identify
the gas as oxygen and write the word and the symbo), O, on
the board.

Lead the class to conclude that water is made of hydrogen and
oxygen. Explain that these are simple substances called ele-
ments which cannot be broken down into anything simpler by
orditkuy wicans. I'stablish that clements are the building blocks
of matter,

2. Elicit that the elements hydrogen and oxygen are both gases. Ex-

hibit carbon and aluminum (solid clements) and mercury (liquid).
Guide the class to conclude that clements can be solids, liquids,
or gases.
NATURAL ELEMENTs are elements which have been discovered on
earth. Ninety natural elements hace been found. In recent years,
man has leamed how to produce new elements by changing some
of the natural elements. It is possible that more new elements will
be made in the future.

Summary

1. The state of matter of water is - .o ______

20 An L . is used to break up water.

3. Water is broken into two ________________.

4 The oo is the name of the equipment used to
break up water,

5. Water is made up of ____________ and _____L_____ .
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The reaction can be written as: water = ... _.. and ... .

Simple substances which are the building blocks of matter are

called c ol .
8. The states of matter of elements can be ... y mmemmm———— ,
Of cocccman

9. For electricity to flow in the Hoffman Apparatus ... ..__.
is added to the water.

10. There are about .. ______ natiwral elements and ... __
man-made elements on carth.

Homework

Place a teaspoon of sugar into a small saucepan and heat it over a
low flame on the stove. When the sugar starts to change color, hold
a cool plate above the pan. Tum off the flame, From your obscrvations,
answer the following questions: «

1. The coler of the sugar at the beginning is oo ... .
2. The color of the solid substance remaining at the end is _..._-._. .
- 3. When I held the plate over the pan, I saw oo form on

the plate.

4. The substance which remained is known as carbon. This suhstance

isinthe oo . state.
5. The sugar is changed to e and oo,
: is used to break up sugar.
7. This reaction can be written as: sugar - . ______ and _ooo. ..
8. Water is made up of the elements .o and L._.oo__.
9. The elements insugar are - _......_. ) mmmrem———— and oo
Materials
Hoffman apparatus Carbon
2 small test tubes Aluminum
Wood splints Mercury

Sulfuric acid

ERIC
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5. WHAT ARE SOME PROPERTIES OF METALS?
LABORATORY LESSON

Qutcomas
o Elements can be classified as mctals and nonmetals,

¢ Metals can be identified by certain properties, such as color and
luster.

o Metals conduct electricity and heat.

Motivation

Display strips of copper, aluminum, soft iron, lead, and a sample of
mereury.,

Ask, “In what ways are these items alike? Lead the pupils to con-
clude that these are metals and identify mercury as the only liquid
metal,

Tell the class they are going to investigate some properties of metals
in the laboratory lesson.

Development
1. Distribute the materials.

2. Caution the pupils about the proper use of the alcohol lamp.

3. Explain the need for the sandpaper to clcar off accumulated dirt
from the metal strips to detenmine if they have luster.

4. In advance, set up the clectrical conductivity apparatus for each
group, as shown in the diagram. :

e T e

Alliqator clips

@ 3_V Iamp
L—-—/ qu
cells

Q Switch
n
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Homework
1. List 3 objects made of metal found in the home,

2. Name the main metallic element in each object you listed.

Materials
Strips of these metals {cach 3” long):
Soft iron Lead Copper
Tin Zine Aluminum
Sandpaper

Alcohol lamp

Asbestos pad

Sulfur

Vial of mercury (teacher-demonstration only)

(MAY BE DUYLICATED FOR USE BY PUPILS)

LABORATORY WORKSHEET—~CHEMISTRY: LESSON 6

Problem: What are some properties of metallic elements?

Materials

8” strips of metals Asbestos pad

Sandpaper Electrical conductivity apparatus
Alcohol lamp

Procedure and Obsercations
1. Write the name of each metal in the first column of the Table of Observations.
2, In the second column, state whether the metal is a solid, a liquid, cr 2 gas,

3. Find out if each metal has a dull or a shiny surface. In case of doukt, sand-
paper the strips. Record your observations in column 3.

4, Record the color of vach metal in column 4.

5. Light the alcoho! lamp. Hold one end of the metal strip and insert the other

end into the flame.
Cavution: Remove the metal strip from the Rame as soon as yuu feel the heat
and place the strip on the asbestos pad. Record whether it condncts

heat iy column 5.




6. Insert the metal strips between the alligator clips of the electrical conductivity
apparatus and close the switch., Record your observation in column 8.

TABLE OF OBSERVATIONS
MeraL ProperTIES
‘ 5. Conducts | 8. Conducts
1. Name 2. State 3, Luster 4, Color Heat Electricity
Conclusions

S € e meaaman € mcmemaenn
| dh oo
3. The only metal whith is a liquid at room temperature is —__._._.o...__..

6. WHAT ARE THE PROPERTIES OF SOME
NONMETALLIC ELEMENTS?

Outcomes

¢ Nonmetallic elements can be identified by the color, odor, and
state.

¢ Nonmetallic elements do not have luster and do not conduct
electricity.

o Nonmelallic elements combine with metallic elements to form new
sub{mnces.
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Motivation

Display the oxygen generator setup and tell the class that an element
will be prepared which they are going to identify. (Sce diagram.)

——Thistle tube

Col\ec’ﬁng
bottle
Delivery
. tube
”
Test
<———Tube
‘jl}:‘ Water trough
2
L,LL‘ N
Development

1. Prepare oxygen as follows:

a. Fill the boiton of a large test tube with manganese dioxide or
potassium permanganate and add about three times as much
fresh hydrogen peroxide (3% ).

CauTion: Use care in handling potassium permanganate since
it will stain hands and clothing,

b. Collect two ULottles of oxygen by the water displacement
method.

2. Elicit the state of matter (gas) and color (colorless) from the
pupils. Permit a pupil to smell the gas by walfting it towards the
nose (odorless).

3. Recall the Hoffman apparatus and review the tests for hydrogen
and oxygen. Use volunteers to test the samples to determine which
gas is in each bottle.

Q
'ERIC
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Refer to the Table of Obscervations of the previous lesson and lead
the class to conclude that oxygen is a nonmetallic clement,

Display a sample of sulfur and have the pupils observe and de-
scribe its properties (yellow, solid, odorless).

Test the sulfur for clectrical conductivity, using the following

circuit;
Sulfur 22

Bare wire ends
:@ 3V lamp
/ Jll.

Switch " 'Dry cells

Refer to the Table of Obscrvations of the previous lesson and lead
to the conclusion that sulfur s a nonmetallic element.

Place a small heap of sulfur flowers on a silver spoon or a silver
quarter, Hold the spoon or quarter with a pair of tongs and heat
it ocer a small flame. Demonstrate the formation of black silver
sulfide (AgS). Explain that one chemical property of the non-
metal, sulfur, is that it can combine with a metal to form a new’
substance,

immary
Elements can be divided into two groups: _.___... and ..o
A nonmetal which is a gas is - ... _._____. .
A nonmetal which is a solid ds - ... _.________
Nonmetals do not conduct - ___.______.

Elements which do not have luster are - _______ {metals,
nonmetals).

Four propertics of oxygen are:

15




7. Four properties of s:alfur are:

R Cr e
|+ TP P U

8. A nonmetal will combine witha - .o ___ to form a net
substance.

Homework

1. Complete the following table:

NaME oF Coxpucrs
Frensent  [State| Sminy/Duct, | Coron | ELectricity | MeTAL/NONMETA

Copper

Oxygen

Alyminum
Sulfur —T-

Iron

Hydrogen

2. Place a silver quarter or a silver spoon in the yolk of a hard-boil
egg. Leave it in the yolk overnight. Look at the quarter or t
spoon in the morning. Describe its appearance. Name the no
metallic element in egg yolks. What new substance was forme:

Materials
Large test tube 2 glass plates
Manganese divxide Sulfur fowers

or potassium permanganate Electrical conductivity
Hydrogen peroxide (3%¢) apparatus
Water trough Silver quarter or silver spoo
2 collecting bottles Tongs

Wood splints




7. HOW CAN THE ELEMENTS BE ARRANGED IN A
TABLE?

Outcomes

o All the elements are listed in a special order on the Periodic Table,
Metallic elements are on the right side of the Periodic Table and
nonmetallic elements arc on the left.

o Livery clement has a corresponding symbol.

¢ Elements listed across the Periodic Table are called a veniop.
Elements listed in a column down the table are called a crour.

o Elements in a group hace similar properties.

_Motivation

Ask, “How are the items arranged on the shelves in a supermarket?
" Would you find a can of corn on the same shelf as a box of soap?”
Display a large Periodic Table and explain that clements, too, are
arranged in a special order.

Development

1. Point out the letter symbols on the Periodic Table and explain
- that this is a form of chemistry shorthand.

2. To arrive at the symbols for the clements, these rules are followed:

a. Use the first letter of the name of the element capitalized, as
the symbol.
Examples: Oxygen: O; Hydrogen: H; Sulfur: §; Carbon: C;
Argon: A; Nitrogen: N,

b. When the first letter has already been used, the second {or

another) letter may be added to the first and shown as a small
letter.

Examples: Silicon: Si; Calcium: Ca; Chlorine: Cl; Aluminum:
Al; Nickel: Ni.
¢ Some symbols are taken from the Latin name for the element.
Examples: Copper (Cuprum): Cu; Iron (Ferrum): Fe; Lead
(Plumbum): Pb; Mercury (Hydragyrum): Hg.




Call attention to the large chart of the Periodic Table of Elements
or distribute individual copies to the pupils. Have the pupils
identify the elements with which they are now familiar. Have thew
write some of the clements and symbols in table form in theis
notebooks.

4. Explain that all known elements are listed on the table. Point ou
that the names and symbols for the clements are the same through:
out the world.

5. Lead the pupils to realize that the metallic elements are on the
right side of the table and the nonmetallic elements are on th
left side. Elicit the fact that there are more metals than nonmetals

8. Recall the previous lesson. Have the pupils identify some of the 9t
natural elements and the 15 man-made elements on the Periodi
Table.

7. Explain that a line going across the table is called a period and «
line going down the table is called a group.

8. Refer to the Periodic Table. Explain that elements in the sam
group have similar properties. Display samples of sodium chlortd
(NaCl) and potassium chloride (KCl) and elicit that these sul
stances are similar because they are made of a metal from Group
and chlorine. Display samples of magnesium chloride (MgCly
and calcium chloride (CaCl,) and note the similarity of thes
tiwo substances.

Summary

1. Refer to the Periodic Table and complete the following chart:
ELEMENT SymeoL StaTE MEeTaL oR NONMETAL

Sodium
Oxygen
Aluminum
Magnesium
Hydrogen
Copper




2. Rearrange the listed clements according to their groups.

Homework

1. Name 10 items found in the home. Complete the following chart:

OpjecT O~E Evement It Conrains CHeMIcAL SymBoL

Ex: Penny ;opper Cu

2. VWrite the following in chemical symbols:
Water = Hydrogen + Oxygen
Sugar = Carbon + Hydrogen + Oxygen

Materials

Periodic Table (large or individual copies)

Sodium chloride Magnestum chloride
Potassium chloride Calcium chloride

REVIEW AND REINFORCEMENT (1—7)

Note: The instructor may select the most suitable exercises for re-
view and reinforcement.

Reading Comprehension

Read these paragraphs and then answer the questions which
follow:

In the Golden Age of Grecce, there were many philosophers who
discussed the wonders of the world. They had little knowledge of
science, so they conjectured about the origins of things that exist on
earth. Aristotle, one of these philosophers, observed the objects
around him and decided that matter is made of four different ele-
ments. He explained that all things are made by combining these four
elements.
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Today we know that Aristotle was mistaken. Earth contains many -

natural elements. Air is a mixture of the clements in the g gascous state,
and water coptains hydrogen and oxygen. Fire is not matter since it
does not have weight or tuke up space.

We have leamed much since the days of the Greek philesophiers,

but there is stilt a great deal more to learn.

1.

Men who thought about the origins of things were called
One famous Greek thinker was named - .o ... .. .
The philosopher dcnded that mattcr was made of ..o .. ..

basic elements.
L}
These basic elements were:

S b) cmeceeen S R )

Completion
1.
2.

Elements are the building blocks ... ...

The states of matter are:

Two cxamples of nonmetals are: _.o...._. and ... .
Elements are arranged in a special order onthe - ...

Tlie Hoffiman apparatus is used to separate «oo o ooo_-___ into
its clements.

An clement which supports burning is .. ...

An element which pops when a burning splint is inserted into it




10. The only common metal which is a liquid is .o oo oooo.. .
11, There are (more, fewer) metals than nonmetals.
12, An casy way to write the names of elements is to use ...

13 Write the symbols for the following clements:

Oxygen —.o..._._. Alnminum ____._. Moereury - ..
Hydrogen oo Copper - oo, Sulfur .___..____.
Carbon . .___.__. Tron oo, - Chlorine ...
Nitrogen ..._._... Nickel ... ine ..o

14. State whether cach of the following describes a solid, o liguid,
or a gas:

a) Takes the shape of its container - ..o ...__.__
b)Y Has a definite shape _o .o _____.

¢) Tikes up the entire container oo oo ooo oo o

Research Topics

Priestly Aristotle Mendeleev
Lavoisier Alchemists

Films and Filmstrips

These may be borrowed from BAVE

What Are Things Made Of? Symbols, Formulas, Equations
World of Molecules Matter and Molecules
Materials of Our World
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COMPOUNDS AND MIXTURES

8. WHAT HAPPENS WHEN ELEMENTS COMBINE?

Outcomes

¢ Elements combine to form new substances with properties that
differ from those of the original elements,

¢ Substances made of a combination of elements are called
compounds.

¢ The name of a compound, written in symbols, is called a formula.

Motivation

Have pupils examine separate samples of iron filings and sulfur.
Challenge the class to identify each element by its properties and list
the properties on the board. Demonstrate the magnetic. property of
iron. Ask, “What do you think will happen if we mix these -elements
together?”

Development

1. Thoroughly mix a small portion of iron filings with an excess
amount of sulfur. Call on pupils to scparate the iron filings from
the sulfur with a magnet. Guide the pupils to conclude that mixing
iron and sulfur together does not result in any changes in the
properties of the elements.




2. Iill Y4 of a small pyres test tube with the iron-sulfur mixture,
Hold the test tube with a test tube holder and heat the mixture
gently and evenly. When the contents glow, remove the tube
from the heat. Call attention to the glow as an indication that a
chemical action is taking place.

3. Imnierse the hot test tube in a beaker of cold water to crack the
test tube. If it does not crack, wrap the test tnbe in a paper towel
and break it with a hammer. Elicit the description of the appear-
ance of the new substance, Invite pupils to test the substance with
a maguet to determine its properties now.

4. Compare this set of properties with those of the original elements.
Guide the class to conclude that a new substance with new prop-
erties has been formed. Define compound. a substance which con-
sists of two or more elements chemically combined.

5. Write the word and symbol equations for the reaction on the
board: Iron + sulfur iron sulfide

Fe + S FeS

6. Identify the symbols for the compond FeS. Explain that this is
called a formula. '

~ Summary

1.. Elements combine to form - oo ooeoooo . .

2. The propeitics of compounds are (different {rom, the same as) the
properties of the original elements.

3. The name of the compound, written in symbols, is «oceoeaao oot

4. The formula for a compound tells which . _________________ are
contained in the compound.

5. Most of the substances we use are {compounds, elements).

Homework

List the names and symbols of the clements found in each of the fol-
lowing compound formulas:
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HO = Water ex, ~ hydrogen (1) & oxygen (O)

NaCl = Sodium chloride,
table salt

1.0, = Ilydrogen peroside

NaHCOs = Sodimn carbonate,
baking soda

NaOHl = Sodium hyrlroxide,
lye

NHOH = ammonium hydroside,
ammonia

Ci:H:00 = cane sugar

Materials

Iron filings Beaker

Finely crushed sulfur powder Bunsen burner
Magnet Test tube holder

Small test tube

9. WHAT HAPPENS TO ELEMENTS WHEN THEY FORM
COMPOUNDS?

Outcomes

¢ Elements do not retain their original properties when they combine
to form compuunds.

¢ Compounds can be broken down into their original elements.

e One metal may replace another metal in a compound. This reaction
is called @ SINGLE REPLACEMENT RFACTION,

o Decomrosimion is the breaking down of a compound into its
elements.
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Motivation

Set up the hydrogen generator, as shown in the diagram. Lxplain to
the class that you are going to prepare an element.

Q ) THISTLE TyBE

COLLECTING BOTTLE
/

HYDROGEN 4

DELIYERY
/ TU8E

MOSSY ZiNC
-, ¥

\“4 -—/ﬁturi

‘L}( SULPHURIC ACID

Fill 3 bottles with water and invert them in the trough, one at a time.
Before inverting each battle, cover it with a glass plate and then re-
move the plate after the bottle is submerged in the trough. Place the
free end of the delivery tube in the bottle and allow the gas to fill
the bottle by water displacement, Slip the glass plate under the mouth
of the bottle, remove the bottle, and set it upright on the demonstra-
tion table. Similarly, fill the other two bottles with hydrogen.
WanNines: Discard the first bottle of gas because it contains a mixture
of hydrogen and oxygen which is explosive. Keep the
glass plates over the 2 remaining bottles to prevent the
escape of gas.

Development

1. Identify the parts of the generator. Write the symbol for zinc
(Zn) and the formula for sulfuric acid (H.SO,) on the board,
Elicit the name of the gascous element, hydrogen, being formed.

to

Guide the pupils to understand the water displacement technique
by pointing out that the hydrogen gas pushes the water out of the
collecting bottle.
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10.

Remove the glass plate from the sccond bottle. Apply a buming
splint to the mouth of the bottle to show that the gas inside is
hydrogen.

Display the third bottle of hydrogen. Elicit the properties of hy-
drogen from the class: gas, clear, colorless. Hold a burning splint
to the mouth of the bottle and have the pupils observe what
happens when the hydrogen bums in the b