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Rationale

In your last LAP we studied aboul matter and energy. Our
study of matter stressed that there are three basic states of
matter, solids, liquids and gases. Water was one of the sub~
stances that could exist in all three stateé. In this LAP
we are golng to learn more about this interesting substance‘
watér.

Everyone knows a godod deal about water, what it feels and
looks like, how plentiful it is, and why 1t is important.

But fa2w pecple think of water as a chemlcal- sometimes reacting
with cther substances and producing new materials.

Many ¢ the iImportant changes in the world are brought
about by water. It is especially important to us because it
dissolves so many things; removes minerals from rocks and soii,
carries chemicals into roots of plants and transports fopd
and waste through the bodies of living things. (

In this LAP weﬁwill learn about the significance of
water, what it is made up of, some uses for water and how it
can be vpurified.

Our next LiP will deal with water in solution in the form

of’ acids, bhases and saltz.



Section I

‘Behaviorsl Objective:

Using the prescribed references listed you will on the progress

and Jor LAP Test be able to:

l L]

-J.

Make distinctions Dbetween the following:

a. Frhysical properties of water and chemlcal properties
of water.

b. Hydrated crystals and Dehydrated crystals

Clasaify given properties as either physical or chemical

properties of water

Tdentify ihe boiling end freezing voints of water on

flven thermometers.

. State how given solutes aflffects the boiling and freezing

voints ot water.

Demonstrate how reduced presssure on boiling water affects

. the beciling point.

List the names of two chemicals that contains water of
crystallization. .
Demonstrate how to hydrate and dehydrate crystals containing

water of crystallization.

o*



- Hesources

1. Modern Physical Science pages 71-02

2. Exploring Physical Science pages 18-36

3. Pathways In Science  pages 39-40 and page 60

it e s

li. Cambridge Work- A- Text Physical Science pages 181-184

5. The °hysical Jorla pages ZEG-I54

Handouts: )

1. Worksheet- Research on Water

Tapes and Audio Visuals:

Filmstr .»n: Water and Its Uses

Experiments:

1. How reduced pressure affects the bolling point of boiling
water .

2. Dehydratirg and hydrating érystals that contajns water of

nydration




Self Evaluation

1-1. Diffefentiate between an hydrated and a dehydrated crystal.

1-2. Define the term preésure.

2-3. Hame two chemical properties of water 1.

o e

2-ly. Neme two physical properties of water.l.

3-5. List the boiling point of water on the éentigrade scale

{ahrenhelt scale

3-6. List the freezing point of water on the fahrenheit scale

{ - - centigrade scale

h=7. How doeé solutes affect the boiling pbint‘of water?
L1 -8. How does solutes affect the freezing pouint of water?

5-9. How does the reduced pressure affect the boiling point
of boiling water?
6-10. Name two chémicals that contains water of hydration.

1o _ | ___ 2.

7-11. Explain how you can hydfateka dehydrated crystal.

7-12. Explain how you cen dehydrate some hydrated crystals.

)




Advanced Study

1. Prepare aichart liétiné the names of at least five
.brystals %hich contains water of hydratidn.

2. Prepare a poster which,displéys somé physical end

chemical prope?ties of wafer. ; ‘ |

Prepare a report on how soluteé effect the boiling

and freézing péint of water.

— L. Prepare a report on the advantsges of using a pressure

cooker. | | |
-5, Prepéré a write-up of how.the temperature of water effects

solids and gases in solution.
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Experiment I-
. . N % . .
The Effects of Reduced Pressure on Boiling Water

i

1. Materials needed:

1. hoﬁ plate
2. florence flask
3. water
2. Procedure: |
Fill the florence flask aboﬁt half full of water; turn the
hot plate control to medlum hlgh heat; brlng the water to a
iull boil. Carafully rlug the flask with a tightly flftlngl
s topper. |
' Using tongs'femové4the flask with the water from the Mot
plate. Note what héppens;' Then turn'the flask uiside down

and place a wet fOIdedeaper towel against the bottom.

Explsin what heppens:

Why ?

Conclusion: TFow does reducing the pressure effect the
Boiling point ol water?



Experiment II
I.Dehydration of hydrated crystals

II. Matsrials needed:.

1. copper sulfate crystals
2. test tube - ”
3. test tube clamp

¢ b propéﬁe‘torch

TII. Procedure:

1 .
Put two large copper sulfate crystals into 2 test tube and -

heat gently on the provans torch. Hold the test tube horizon-

tallyd

.

v

What collects inside the test tube as it is heated?

. Continue heating. What happens?

S

Exmaine ‘the materiels that remains. Describe

How has ‘the :color of the crysfals chénged?

| 3 What else has changed?_

Conclusibn:"

AL s eyt ey e sl

- r—

N o -7 A R e 7 o d e
Note: ngp these dshydrated crystals for the next experiment

- on hydrating end dehydrating a crystal.
' : ‘ . - '
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Experiment II (cont)
- I. Hydrating cpppér sulfate crystals

IT. Materials Needed

1. dehydrated copperisulfate crystals
2. Test tube . |
3l wate 1 “
L. medicine drépper
II1. Procedurs
‘Retﬁfh the’dehydratéd_copper sulfate crystals just prepared

to a test tube. Add a drbp of water. What happens?

What cclor changes take place?

Add about ten drops of water. What huppens?

Exsmine the-crystals. Have new crystals formed?

. EBxplain.




Section II

Behavioral Objectives

Using the.resources prescribed you ﬁill on the progress and/or

LLP Test:

Ui

o~
.

. Define the Collowing terms:

a. soiute

- 2. solvent

. solution .

o

.. soluble
5. diffusion
ﬁame tixe three basicftypés of solutions by concentratibnn
Sﬁ&ue the difference between dilute, saturated and concen—.
trated SOIutibﬁs. |
List four ways ta make bpmmon solutes diésolve faster in
a solvent. -
Identify the solutes énd sclvents in given solutions.
List the names of.four cbmmon:solvents and four common
solutes. | |
State the principle cause of diffusion.
State whether_gases are more soluble in cold or hot
water. ‘ |
State whether most=coﬁhonv501ids are more solublé iﬁgf;

cold or -hot water.



Resourcss

. World Book Encyclopedia vol. 17 book S page u78

..Cambrldge Work-A- Text Phy31cal Science pages 182 183.

. Exploring Physical Science page 26-30 and 30-31

. Modren Physical_Science pages 17-18

. Pathways In Science pages 18-45

Handouts:
. T. Common Sclvents
1. Common Solutes

. y \
III. Combining solutes and solvents and forming solutions

IV, Identification of solutes and solvents from given substances.
Tare:
Lectureﬁ Natufe of solutions:
Experiments: ’
1. Making a Solution
2. Meking a dilute,.concentrated.ahd a saturated solution

3. Making solutes dissolve faster in a solvent

b

10



Experiment III
I. Making A Solution
II. Materials Needed:

1. table salb

2. Ltest tube

3. water

ly. sugar

5. stirrer

ITT. Procedurs:

Place a teaspoon full of salt in the test tube. Fill the
test btube 3/l full with water. Use your stirrer and stir the
sclution.

What is the name of the process which is going on within

the tazst tube?

What was the solvent? .

Whéﬁ wss the solute?

What type of solution was formed?

Repeat the experiment using sugar instead of sait.

What was the solvent?

What was the solute?

What type of solution was formed?

11




pxperiment 1V

Making dilute, concentrated and saturated 301utions.’

Mzterials Needed:
l. salt

tegt tikte

A

3. water
4. stirrver
Procedure:
Pui & fow grains of salt in a test tube of cold water.

Stir ths mixture. Is this s dilute concentrated or sat-

urated solution? : ———

Add about a 3/l teaspoon of salt to & test tube that is 3/
filled with water. Is this a dilute, concentrated or saturated

solution? Continue adding salt to the

same test tube above until no more salt will dissolve and

visible particles of salt are noted at the bottom of the test

tube. TIs this a dilute,:concentreted or saturated solution?

12



fixperiment VI | : ‘ o
I. Making thing dissolve faster in a solvent
I1. Materials Needed
1. two beakers . granulér sugar:

7. cold water

5

2. apoon o .6, cubed sug$r
| 2. mortar and pestle 7
8

L. hot plate" . warm water

IITI. Procedure:
' la Put a vablespoon of sugar into each of the two. beakers.

- 5tir one but do not stir the other. IWhich one dissolveé faster?

Pour these solutions out and dry the beskers.
1lb Put one cube of sugar in each of the two beakers. Crush -
oné cube into a powder, fill each of the beakers half full of

- water. 3tir cach one the same number of times. Which dissolves

faster? . : Again clean and dry beakers.
lc. put a tablespoon of sugar ih each of the two beakeq;.
Add a: cupiul of cold water to one beaker and a cupful of hot

~water to the other beaker. Stir each mixture the same number
| . T ) .

of times. Wﬁich'dissplves-faster?
Clean up thelequipmeﬁt thét yoﬁ7haVe used fbr the next grdup
to use. | |
| List three ways in which.the dissolving}process might bemw”m
sbéeded'up. : : | |
1.
2.

13



Self-Evaluation
1-5. Identify the solute, solvent and solution in the following
equation.

Water + sugar __?sugar water

2-2. By concentration name the three basic types of solution.

1. 2.

3.

3-3. By observaticn how can you tell when you have a saturated

gsolution?

L~y . Namecthree ways you canumagf a solute dissolve faster in
a solvent.
1.
2.
3.

5-6. List the names of four different solvents

1. 2.
3. L.
6-6. List the names of four different solvents
1. . 2.
3. L.

7-7. The principle cause of diffusion is the motion of___
8-8. Are gases more soluble in cold or warm solvents?
9~9. Are most common solutes more soluble in warm or cold water?

10-1. Defire the following terms: 1. solute 2. solvent

2. solution.

0



Advanced Study

1. Make a poster displaying four ways to make comnmon solutes

dissolve faster.

2. Construct a chart which displays equations for some

common solutes and sclvents Torming eommon sclutions.

3. Prepsra a report ai:d/or a demcnstraticn showing the

difference between a solution on a suspension.

_ ;. Construct a chart displaying the names for several

common solutes and solvents.

5. Prepare a report on the solubility of gases in liquids.

O

ERIC 15
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Section III
Behaviozal Objectives

Using the prescribed resources listed you will on the progress

and/ or LAP Test:

.. List the 6 basic steps in the purification of water.

2., State the difference petween hard and soi't water.

3, Name one of tlie chemicels that cause hardnsss In water.

. State twc disadvantages cf using hard water.

5. Name bhree.chemicals that can be used to soften hard water.

5. Demonstrate hcw we can prepsre some hard water 1n class

and soften the hard water.

O

FRIC y

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

afa

prts

1. Modern Physical Science  pages 73-77

2 Cambridge Work-A- Yend thyvsicsi Science pages 18311
3. "hme Book of Popular Science pages 276-201
L pages T76-8

ock Fnevcleopedia = pages 102-103

Hendnuoe.

I General lniormation &boubt Water (matching exercise)

o

Water Purification

(]
[
o
(¢4
e
i~
e
Q
rl—
o
g
a
.o

Bxperiments:
1. Malipng tiard Watler
2. Softening Haed Water

3., Distilling(purfying) some Water

s Demonstration: Distilling Water

Activitles

1, TUsing the Modern Physical Science textbook page 82

answer the following questions; 6, 7, 8, 9 and 10.

17



Self-Evaluation

1-1. Complete the six steps for the purification for water.

1. Settling in first basin

2.

3. [filtration
L.

5.

b fluoridation

2-2. By observation how can you tell when you have hard water?

3-3. ({True or False) Calcium and/or magnesium ions can cause
hardness 1in water.

L-li. Nezme a disadvantage Tor using hard water.

5~5., Name some chemicals that can be used to §often hard water.

1. 2.

6-6. Explain how you might prepare the following in class.

Hard water: (procedure)

Soften some hard water: (procedure)

18
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Aruitoxt provided by Eic:

Experiment VI
Making Hard Water

1. Materials Needed
1. Calcium sulfate (plaster of paris)

or
. Magnesium sulfate (epsom salt)

2
3. Quart Jar

P

- —

. Teaspoon
1I. Procedure: : o
Dissolve 1 teaspoon full of either calciuvm suliats or
magnesium sulfate in a quast of water. {(If possible use
magrnesium sulfate it dissulves better thisn csleiuwm sulvate ).
Stir the solution thoroughly.
Measure out 25 wml of this solution and pour it in a beakor
lable the bezker hard water.
To the teaker of hard water add three drog: of soap solutbicn.
Describe the amount of suds that is formed after stirring

the hard water and soap solution.

Save your hard water you will need it for the next experiment

(softening hard water).

19



.xperiment VII
Softening Hard Water

Materials Neesded

1. Herd Water

2. soap soluftion
3. Test tube

its cork

£, gradusated cylinder

6. wesulng soda

7. borex
Procedurc:

Tsite the test tube and add about 1¢ ml of nard water, then
into the ssme test tube place a pinch of borax,and about thres
crrops of soap solution. Place the cork in the test tube and
shake thouroughly.

Describe the amount of 3uds that were formed.in the tube

after shaking.

What ceauses the hard water to solten?

What is the chemical name for borax?

washing socda

20
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Aruitoxt provided by Eic:

INVESTIGATION 2.1 PURIFICATION OF WATER

P!iOBLEM:-To demonstrate the purification pf water by distillation,

MATERIALS: A 500-mli distilling flask; one-hole rubber stopppr to fit; condenser with one-
hole stopper to fit; 2 iron clamps; 2 ring stands; thermometer; wire gauze, rubiber tubing for con-
denser; graduated cylinder; 250-ml beaker; 2 watch glasses, about 3 diameter; 250-mi receiving
flask; Bunsen burner; smali crystals of copper (II) sulfate.

INVESTIGATION: In the distillation process, the liquid is converted into a vapor 1
ing it to its boiling pmnt The vapors are then led through a tube to another vessel ealled .. cor
denser. Usually ranning water is used in the condenser to eool the vapors. This causes the wnr,
to cendense to a liquid again, The distilled liquid is then collected in a snitable receiving con-
tainer. :

Miaae lignids, snch as water, gasoline, alechol, and turpentine are purificd b (i,
At thL present time, it wonld be too costly to distill the drinking water for a Livge city Tiew
ever, ut:lled water is used for storage battenes steam boilers, and for other indistrial purposes.

PART ! Sct up Y apparatns as shown helow, To the fask conitaining 200 w! of 1o water,
add 1/4 teaspooninl of copper 1) sulfate ervstuls. As the solute dissolves to form a blae @ tation,
it 15 goile evident that you wie starting with water that is not pure.

Receiver

Distiiling
flask

Water for cooling
enters here

Heat to boiling the copper salt solution in the flask. Note the temperature of the vupors
that leave the distillation flask. Trace the path the vapor from the boiling liquid follows from the
distilling flask through the condenser into the receiver, Throw out the first few milliliters of water
that distill over. Then continue the distillation until about 50 ml of distilled water hus heen col-
lected. Notice the absence of a blue color in the distilled liquid. You may desire to taste the dis-
tilled water if the container has been properly cleaned.

21



. Advanced Study

_1. Mske 2 poster displaying the 6 major steps for

purifying water.
e 2. lake a model display showlng ths process for puriflying

water.
3. Mak: a report on the "Causes of Hard Wate:r"

Frepare & chart lising chemicals which can Te used’

———

=

5. Demonstrete Lo the class ways for detecting “Haed

Water,"

4. Demonstrate to the class 2 methods for softening

v ot ——

hard water.

O

ERIC

Aruitoxt provided by Eic:
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Section IV
Behavioral Objectives

Using the prescribed rssourcss you will on the progress and/
or LA? Test:

1. Name the two basic elements of which water is comroged

2. Construct a chart entitled research on oxygsn. The chart
will anclude the following information about oxygens

N
.

name of element (oxygen)

be .8ynbel of the element

¢. atomic welght of the element

a. atomic number of the element

e. electronic configuration for the element
. physicai properties

.#. chenical properties

h. 1268

i. wmetlwed of preparation

%, Construct & chart entitled research on the slemsnt
Tne chert should include the Tollowing Informatic
the element hydrogen.

a. nume of element (hiydrogen)
b. svmbol for element

¢. stomic weight

d. elacﬁronic configuration
. atomic number

f, physical properties

g. chemlcal properties

ng

uses
i. method or preraration

li. Prepare a laboratory write-up on how oxygen can be pre-
pared in class.

5. Prepars a laboratory write-up on how hydrogen can be prepared
in class.

6. Differenticte between rapid oxidation and slow oxidation.

7. List two examplss of rapid and slow oxidation.

ERIC .
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Resources

1. Modern Physical Sciencé pages 34-37 (infdrmation on
OXTiie8N )«

pages L3-4L4 (information on hydrogen)

2. Pathwsys In Science (oxygen) pages 87-57

{(nydrogen) 32-40 end 60

3. 4Yorld Book Encyclopedia book (O Topic: Oxyren

volume 1L  pages 679-680

- ean. o

iy . Worlc Bonk Enevclopediz Book I Topic: Hydrogsn

voliume page 412
B, Enerey snd The Atowr  pages 270~274  Topile: The

—

Diccovery ol Oxyuen

handouts:
1. Chart To Complete on Oxygsn

Z. Chart To Complete on Hydrogen

Fiimstrips:
Oxygen and Hydroge
Group Hyrdrogen Uxygen and Wator

Tepe: Lecture~ The Nature of Hydrogen and Oxygen.

Demonstration: Experiment-
1. Preparation of Hydrogen

2. Preparetion of Oxygen

ERlC‘ 2l

Aruitoxt provided by Eic:
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Self-Gvaiuation

l—lo

10-5.

11-5.

12-6.

13-6.
14-6.

Name the two elements which makes up water

List two physical properties of ovygen.l.

Ilist two chemical properties of oxygen.l.

List two uses for oxygen.l.

Wnzt two compounds did we combine to prepare oxygen in

and

o

—
e
Ui
4]
s

Tiie method which we used to collect cxygeon was the

rmethod.

List two uses for hydrogen. 1.

2.

List two chemical properties for hydrogen. 1.

S ————— e i ad

ist two physical propertiss of hydrogen. 1.

[ASTR o B AV

Name the two chemicals that were used to prepare hydrogen

and .

The method we used to prepare hydrogen was called

method.

Differentiate hetween rapid and slow oxidation.

rapid oxidation

slow oxidation

Give an example of slow oxidation.

Give an example of rapid oxidation

25



Advanced Study

1. Prepare an enlarged chart on poster board with re-

e~

-search information on oxygen and/or hydrogen.

2. Prepare a chart on how you set up apparatus to collscit

oxygen and/or hydrogen.
3. Prepasre a-report on rapid and/or slow oxidation.

ly. Assemble a display of items which has undergone the

slow oxidation process.
5. Pressnt to tiie class .a report on hydrogen and/or oxygen.

6. Prepare a chart listing some uses for oxygen and/or

hydrogen.

ée
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Raticonale

Lets make some table salt ard test some substances for
acidic and basic properties. DBut first we will need to direct
our attention to the interesting study of acids, bases e&nd
salts.

Perhaps, you feel you are not already acquainted with
some of the information in this Lik. But ycu use some acids,
bases and salts right in your own home; for instance what type
of acid is found in aspirin, buttermilk, tea and lemons? What
is thie common name for the base Mg(‘H)a? lirite the formula
for sodiwn chloride(tsble salt).

Upon completing this LAP you will be zble to answer each
of'" the questicns stated above, alsc how tc make table salt
using an acid and a base.

Our next LAP will deal with the study of a very interest-

ing element carbon. We will study about its properties, forms

and uses.
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Aruitoxt provided by Eic:

Section 1
Behavioral Objectives
Using the prescribed resources listed, you will on the

progress and/or LAP test be able to:

l. C£tate four properties of an acid and interpret their

mezning.
2. List the formula for five common acids.
3. Identify the names of acids from given formulas.

L. List the names of five focds which contains an acid and
give the name of the acid that the foocd contains.
5. Demonstrate three ways an acid can be identirizd.

€. Clessily given &cids as either strong or weal.

4]

7. State the propertyvhich classifies an acid as strong
prop J

[y

or weak.

8. Name four acids and give three uses for esch.



lescurcsas

Modern Physical Science
Topic: Acide, Baaes and Selts

pages 45-55

Cambridge Work a Text
Fhysical Science

Topic: Acids, Bases and 3alts wpages 191-192

Pathways In Science

Book 2«~Chemistry of Mixtures

N
.y
-

Topic~Compounds Called Acids pages 94-101L and 118-122

Lnergy and tne Atom

Topic=icids, Bases,3alts pages G4~98

Hand~cuts
1. james of Acids to Give Formuleas
2. Fornulas of Acids to Gilve iame

3+ Matching exercise on - Naming the acid within given subsztances.

Tapes and Audio Visuals:
1. Wollensek Tupe: Molecules and Compounds

2. Transparency: Acids, Bsgses, fzlts

Activities (laboratory-work)
l. Experiment I- Acid Indicators

2. Demonstration- Testing Substances for icidit:;

ERIC

Aruitoxt provided by Eic:

0



Ho. Obj.

1

1

Self=-Svaluation Juiz

Identify the properties of
a. bitter taste b. release
c. turn blue litmus red 2.

Mateh the formula with the

an acid.
A
hydronium iocons
turn red litmus blue

proper name.

____Hmal b.

nitriec acid
acectic acid

hydroechloric acid

HNO, c.
e H2003 d. carbonic aci

Writo the formula for the following acids.

Roric acid

phosphoric acid

L e et

sulfuric acid

Classify the following acids as either strong or
weak acids

1. carbonic acid

2. sulfuric acid

3. boric acid

. nitric acid

Match the following with the acid it contains.
l. vinegar a. boric acid
2. aspirin b. acetic acild
3+ lemon c. acetyl salicylic
U, buttermilk d. lactic
5. apple e. mallic
6. eye wash f. citric

Name two indicators for an acid.

Q 1. 2.

15
i~




7. & It is the cancentration ol . ions

which determines whether an acid will be strong

or wak.
8 9 Name two scids and state two uses for enn’, msoid
you name.

o

ERIC
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Advanced Study

1. Prepare a write-up of how the following acids cnn us
prepared in the laboratory:
(1) hydrochloric ac'd
(2) acetic acid

(3) nitric acid

2. Wrlte an explanation of how an hydronium ioo ol 7%ams

from the hydrogen ion.

3. Find out what two substances are formed when hydirochlos

ric acid reacts with the metal zinc. Writs ihe egne-

tion for thig reaction.

. Explain to the class what is meant by "PH scale"

and what the nhumbers on the PH scale 1ndicate.

5. Write an explanation for what occurs when sugar and

sulfuric acid react together.




Lxpesriment I
Acid Indicators

Materials Needed

1. Blue litmus paper

2. actd {acetic acid-vinegar)

3. salt solution(neutral solution)
i, ammonia{household ammonia-base)
Y. 3 beakers

6. platform balance

7. gradueted cylinder

8. lazble-cnn tape

Procedure

Get thirees teakerse from the cabinet gnd place lable-on
tapa on them. Table the beakers: beaker 1, beaker 2 and
beaker 3.

In beaker 1, plce S ml of acetic acid(vinegar). 1In
heaker» 2 place your salt solution(composed of § grams of
table salt and 10 ml of water). In beaker 3 place 5 ml of
d4ilute househsld ammonia solution,

Record your data as follows:

Data
Beaker No. Solution Color change
i acetic acid
2 821t =solution
3 ammonia sclution

Conclusion~ What is the name of an indicator for acids

What color will blue litrmus paper turn in the preserce of
an acid?

Research
What color wlll phenolphthalein turn in the presence of an
acid?

Is phenolphthalein considered an indicator for acida?

Tt TEE T
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Record of Data

Demonstration: Testing substances for acidic,

neutral properties

basic ox

Substance

Acidic

Basic

Neutral

Buttermilk

Tomat©as

Dish deterzent

B Y TS RS Y

Lemcn

Orange juice

Apple

. L WY 8 s AT e AR,

inezur

Aspirin

3oda_ pop

“

K

M

d

ik of aagneslia

YLQPA-EIS wif . o S——— b 2 Y d b MDA o b

Epgom salts

Alun sclution

Table salt solution

e,

Boking soda solution

Sugsr solution

Anrmonia

Lye Solution

Limewater

[Ea]
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Section II

Behavioral Objectives

Using the prescribed resourcez listed you will on the propress
and/or LAP test be able to:

1'

Ul

State four properties of a base and interpret their meaning.
Lizt the formula for five comnon bases.
Identify the names of five bases from given forrmle. .

List the common names, chemical name and give the Formala

for five cormon bases which arz commonly used in ocur homes.

State the propertywiich classifies a base as a strong base

or weak base,.

Classify given bases as strong or weak.

List the names of four basszs and give three tvszos for esch.

Demonstrate two ways to identify a bass.



Hesources

Cambridge Work-i-Text
" Physical Science

Topic: Acids, Bases, And Salts pages 192-193

Modern Fhysical Seience

Topic: Hydroxides are bases pages 55-58

Patnhways In Sclence
Book 2=Chemistry of Mixtures

Topic: Compounds Called Bases  pages 102-106 118-122

Energzy and the Atom

Topic Acids, Bases, Salts pages 94-98

Handouts

1. Names of bases to give formulas

2. Eofmnlas of bases to give names

3. Cléésifying common and chemical naﬁes four some common

househdld substances which are bases

Tapes and Audio Visual

2. 'Transparency-Acids, Bases,3alts
3. Filmstrip-Acids and Bases
Activities(Laboratory) -

1. Experiment II: Base Indicators

2. Demonstration: Testing substances for basic properties

&

10




No. Obj.
1 ]

no
n

5 5
6 &
T 6
8 7

Self-Svaluaticn

Interpret the meaning for the following properiiaes
of a base.

1+ leutralize acids

2. Caustic action on wool

3. Hydroxide ion

o ipang o+ A TP

Match the formula with the name of the base.

l.__ Sodium Hydroxide a. NH OH
2.____ Mzgnesium hydroxide L. NaOH
3. Calcium hydroxide Co Mg(OH)?
L. __ Armonium hydroxide d. Ca(Oﬁ);

Write the formula for the following basacs.

1. Aluminum hydroxide

2. Potassium hydroxide

Giva the chemical name for the following hases.

l. Devils lye

2. Milk of lMagnesia

3. Lime water

li. household ammonia

is the property which

determines whether a base 1s strong or weak.
Classify the following bases as strong or weak.

1. ammonia hydroxide

Z. sodium hydroxide

3. magnesium hydroxide

4. potassium hydroxide

Name one use for the following bases.
1. sodium hydroxide

11
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2. ammonium hydroxide

3. calcium hydroxide

L. potassium hydroxide

Name two indicators of a base.

Lo

2.

—




Experimeht II
Base Indicators

Materials Needed

Note: Use “he same materials listed for experiment I, except
use red litmus paper instead of blue litmus.

Progcedure

Use the same procedure as given for experiment I

Recurd the data as follows:

Beaker Number Solution . Coler Changs
1 Acetic acid

2 Salt solution

3 Ammonia solution

Conclusicn |

What 1s the name of an indicator for bases

What color will red litrmus turn in the presence of a base?

Research

What coler will pnenolphthalein turn in the presence of a base?

13
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Advanced Study
List the names and state several uses for bases in the field
of agricultuvre. .
Prepare a display on the significance of bases in our daily
life,
Frepare illustrations which displays several general propsrities
¢f bases.

Prepare a list composed of the chomical and common names of

Suveral bheses which we use in our home.

Preparz a report gomposed of research you have done on & par-~

Plenlira vese which interest you most.

See Your Teacher for your point of interest.



Section III

Behavioral Objectives

3ing the prescribed resources listed you will cn the progress

and/or LAP test be able to:

l. Distinguish a salt from acids and a bases.

2. State the general equation for the preparatinn of salts.
3. 3tate how table salt can be prepared in the laboratory.
he List the name and formula for five different salts.

5. Identify the nnmes of fivs salts from given formulas.

e Select the acid and base which combine the form given
salts.

7. Classify given salts as acidic, basic or neutral.
O, Write equations for the preparation of given salts.

9. Denmcnstrate how you can detzrmine whether a salt is acidic,

basic or neutral.

1C, List the names of five salts and give two uses fo.r each.

15



Resources

Pathways In Science

Book 2 Chemistry of Mixtures

Topic: Vhen An Acid Meets Base pages 107-110 118-122
Cambridge Work A~ Text

Phiysical Science

Topic: Acids, Bases, and Salts a
pages 193-19)

Modern Physical Science

Topic-What are 3alts pages 57-65

nergy end the Atom
o

Toplecs Aclds, Bgses, Salts pages 9L -G8

Hando.utbs

L 85
SRRl

1. Equatlcns consisting of given acids and bases to complete
with ﬁhe salt which is formed and water.
2. Names of salts to determine which acid and base combined
tc form 1t.
3. Fermula of salts to determine whether the salt is acidic,
basic or netral.
. Formulas of salts to submit names of salts and to submit
formulas.
Tapes and Audlo Visuals
Tape: Lecture "Acids and Bases Form Salts"
Activities(Laboratory-Demonstration)

#* 1. Preparation of Téble Salt

% 2. Testing salts for acidic basic and neutral propérties.

Q 16




Experiment III

Testing Salts for Acidi~s, Basic, and Neutral Properties.

Materials Needed

1. Five beakers

2. Label-on tape

3, Table Salt Solution

. Potassium chloride solution
5, Calcium sulfate solution

6. Sodium acetate solution

7. fmnouium chloride solution
Procedure~

Arrange vour beakers in order 1-5 place a label on each beaker

and place one of the names of the salt solutions Jlisted above

on eacli beaker. Measure out 5 ml of each solution and test

each solution with both red and blue litmus paper. Record

your data as fcllows.

Name Acidic Pasic Neutral

NaCl

. KCl

CaCo.
P

NaC~H_O_

N Cl
T

Place a check in the appropriate column

17



No. Cbj.
1 1
2 2
3 3
h L
5 1
6 8
7 7
8 9
9 11

Self~Rvaluatiorn

Identify the 3alt, acid and base

z + +

NaCH HC1 5 NaCl HEO

Write the general equation for the preparation of
salt. -

Briefly explain how salt was prepared in the lab.

Write the name and formula for four salts.

Name Formula

1

2

3

b

5

Classify the following as either acid, base or salt.
1. NaCl 3. NaOH

2. HC1 L. Call,

Classify the following salts as acidic, basic or
neutral salts, and give the name of the salt.

1. CaCl
2

2. NacCl

3. NH

SOu

L
4. NaCyH,0,

Give the name of the acid and base which could be
combined to form the following salts

Salt Acid Base
1l. EaCl

2. Ca S0

3. NH c1k

]
L. KNO
3

Write the chemical equation for the preparation of

the salt K 30 .
2 I

Give two uses for the following salts.

i. Mg SOu 2. K03  3.NaCl L. KC1

18
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Advanced Study
l. Prepare a report on salt and include in the repocrt some-

thing about each of the following topics:

. How 3alt is Used
Where Salt comes From

Salt as a Chemical

= w N

. Salt Production
2. Prepare a display which shows five different uses for salt.
3. Prepare a write-up on how salt affects the freezing point
of water. Include in write-up
(1) Why salt is often used on sncwy and icy roads
{2} Why %s salt added to ice in the churn when freezing
ice cream. |
L. Construct puzzles composed of acids, bases combining tc
form salts.
{note)Make all acids one shape td connnect in with the

bases and all bases one shape to fit into the shape for

your salts.

19
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Again, students we are about to foretake =nother very
interesting adventure. You hsave just completed a LAP on the
study of Acids, Bases znd 3zlts. e are now going to venture
into a wide realm of informztion about the element carbon.

Czrbon is ons of the most ir.portant chemical elements.
This is why we are going to dedicsbte the inform2tion in this
LAP to the study of this elemsnt. e will consider the Proper-
ties, Forms, and Compounds of carbon in this LAP,

~ 3tudy the diagrams above., How do they relate to the ele-
ment carbon?

Our next LAP will take us on another wild adventure. We
will undertake the study of atomic radiation.
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Beliavicrael Objectives

ne the presceribed resources you will on the progress and/or

[

Us

LAP nest be able to:
1. 5tate four chemical and physicsl properties of the element
arbon. '
2, Dcmouatrau how the purest form of curbon in nature can be
repares in the laboratory.

3. Give s description of pure carbon.

L. ®tzte the namas andg be able to id entify the amorphous forms
oo carovon.

2. Demorstrate how the amorpnous forms of carbon can be prepared
in ths laborabtory.
6. *dennify the originsl substancs from which the amorphous forms

o' carbon can be prepzared.

7. fdentify the nemes of five compounds which contzins the element
carbon..

8. Distinguish between given amorvhous and crystalline forms of

carbon.



Resources 3ection I

-———

A, wWorld Book Encvclovedis; Volume C - Topié Carbon,
page 1567 - 168 (1370 edition) :

B. Exploring Physical Science
Page 81 - 86,

C. Pathw:ys in Science
Page L1; Topic: Carbon, The Life Tlement

D. Generszl Chemistry
Topic: Part 1: Carbon

—

rages 333 - 335

1. List of teras to deline relatad to the sztudy of carbon
2. Chart to complate on the propertiss of carbon
Tape(s) - Audio-visual(s)
wWallensak (Tape): The Zlement Carbon
(Comnlete ths siorksheet)
Activities

After completing learning goals 1-5 section 1, check with

your teacher for an assigned activity, vefors going to learning

goals 7 - 8.

Demonstration (laboratory)
1. Preparation of the Amorphous Formz of Carbon

2. Preparation of pure carbon

ERIC

Aruitoxt provided by Eic:

o



Self Evaluation -Section I

l. Give the meaning, one use, and means of preparation for four
of the amorphous forms of carbon:

I. Name Definition
1 e — - . s e At 0 < - 0
2' - - - e e wn e
3. - — —
L. - e e ———
II. Name Use
1" —— - -
2. — S
b
III. Name ' Meuns of Prepafation
1. . .
2. -
3. —
L.

g ~mosn 0 o et

IV. List three properties of carbon
1. 2. 3.

V. Name three compounds which contain carbon:

1. 2. 3.

. C——-




Self ZAvaluation - 3Section I

Vi. Give a complete description of pure carbon.

VII. Classify the following as either amorphous, or crystalline
forms of csrbon. )

Graphite Carbon black

Bonegblack Diamoad




Advanced 3tudy

1. Using 2t least one of the following topics, prepare
a written report, using four different reference books.
1. Carton as an Element
Z. Amorphous forms of Carbon

3. FEroperties ¢f Carbon
i4+ Cryatalline Forma of Carbon

Z. Prepare a poster wshich illustrates the Amorvhous forms
of csrwon and how they can be prepsred and/or the uses

for each of the amorpvhous foras.

3. Prepare a display of pictures of objects or substances

that in some way is related to the 3tudy of carbon.

-

ERIC
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Section II

Behavioral Objectives

Using the prescribed resources you will on the progress and/or

LAP teat be able to:

1.

2

3,

iho
5.

S;ate the relationship between diamond and'graphite to the

element carbon.

Stste how sclentists propose that diamonds are formed in
nature, and cen be prepared artificially.

List the names of the compounds formed'when éiemonds are

heated in both the presence snd sbsence of the element oxygen.
Identify the piroperties of diamonds.

Give a doscription of 2 diamond when it is first taken from the
ground.

Differentiate betwaen the arrangément of carbon atoms in diamond
end graphite, and state how diamonds and graphite are similar
and different.

Give a conplete description of graphite a3 it occurs in nature;
include its compoaition, avnearance and properties,

Name four cormon uses for graphite.

5a



Self Evaluation - Section II

1. Diamond and graphite belong to the ‘ forn
of carbon.

2. A diamond (will, or will not%) dissolve in on acid?

3. 4 dismond (can, or cannot) bé destroyed with intense heat?

=

. Dismonds. are crystals, formed zlmost entirely of the element

-~

5. If diamonds are heated in the presénce of oxyuzen the com-

pound

) jde

s formed.

6. If diamonds sre heated in the sabsence of oxygzen,
is the name of the compound that iz forued.

7. Deacribe  gravphite as it oceurs in nature :

o

vroperties of gravhite:

o
s
t
$do
w
et
3
b
(@]

- 9. List two uses for gravhite:

L

and

-
=

10. Name the basic element of which graphite i1s composed.

T

- 11, What'isfthe,basic7differenCe between diamonds and graphite?

VoL

(L)

12, How are diamonds and graphite. similay

Full Tt Provided by ERIC.




Hesources

1. %orld Book Encyclopadia
Volume D - pages 147-149

Topic: Diumond

2, lodern Physical Science
Topic(s): Diamond and Graphite

Page(s) 27q ?5

o

- worid Book Fnecyclopedisa

- Volume G - page 315

-u. _Camhfi&gé Worg ~ A - Téxt
'PhysicallScienca
Topic(gj (1) Diamond
‘ ;; | 2) «raphlt
Pages 207-203

Handout(s)
‘,1 Info rmation o complcue on ulamond
Ce InPor:atlon to comnlete on graphite

Lecture

‘Diamonds and Grephite

B Activitlés

|

+
3

Check ﬂlth you% te*che“ fow an as ed acul 1 y before start-

1ng on aectlon I[.




.\-
.

Advanced Study

Make a diagrum illustrating the difference between the
arrasngenent of carbon atoms in diamonds and gravhite.

Maks a chart displaying the similarities and differences.

&

between didmond and graghite.

Make a report on either of the following tovics:

QD o.

1. Diamond
2. Garavhite
Use five different references to make up tha content of

your report.

‘Make & display showing five different uses for diamond and

rive different uszes for graphite.

Pake é.report onn how diamonds can be made artificially.

3
K




Section III

Behavioral Objectives

Using the prescribed resources you will on the progress and/or

LAP test be able to:

1.

6.

2,

3.

State the relationship of the elemsnt carbon to the study of
hydrocarbons.
Identify the names for the flrst ten nembhers of the alkane,
alkene and alkyne series of hydrocarbons.
3tate the basic forimula for determining the general formulas
for the members of the alkane, slkene and alkyne series of
hydrocarbons.
Using the general formulas, construct the structural formulas

for members of each of the series of hydrocarbons.

List at least two uses for any two members of each of the

series of hydrocarbons.
Demonstrate how the hydrocarbon, Methane, can be prepared in

the laboratory.

. " Rasources
}Yodern Physical Science
Topic: The Alkane Series
Page(s) 132 - 135
Energy and the atom
Topic(s): Organic Chemistry
Page(s) 99-102
Exploring Phyglcal‘Science
Pages 86-87 end pages 90-92



I

Resources (con't)
.u' world Book Encyclopedia
Topic(s): 1. Hydrocarbon :
' 2. Aliphatic dydrocarboes
3. Alicyelics:
Pages th -4l
5. General Chemlstry |
Topic: Part 1: The-Hydrocarbons
Pazes S547-551
Handeut(é) . e
| I. Nemes'ane baeic'formulas for members of the Alkane, %lkehe
-~ and Alkyne,seriee of hydrocarbOns.‘f o o v__-
Ix. General formulas.and strueturq] ormulas for members of
the. al&ane, alkene and alkvne sey Lee of hydrocarbons.
‘Lecture: | |
1. The.hydrecarbens;
Demonstrat*on° ~
1. How'to construct structural fornulqs fo. members of the
) alkanes, alkene and alkyne series of hydrocarbons.‘
uxperiment. (DeﬂonstratiOﬂ) -ff: '.T‘; , |

Preparatlon of meunane (a hydrocarbon)

Instructlons - page 9'J - of ExnloringlPhy31cﬂl aclence.; [

.”all Chart' - ;'=‘. ;‘ Sy
'"Chemletrj of Petroleun {Pflnln"".':

Activities f~ ;5:"‘*~“”ﬂ9~““ o
Check with vour teacher afner you connlete each op the stated
‘1earning goals in Section III. = el i -
Learning goals: 2. (uee teacher)
w3, (See teacher).
"~f,4 (uee te cher)"
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Advanced 3tudy

1. HMake an illustration shcewing the name, vasic formmla,
. general formula and structural formuls for either member

b}

of either’

wm
]

ries of hydrocarbons.

XS]

. liake a display showing items that we enjoy due to the hydro- ‘

carhon compounds, : 2 ‘ - -

Hake ¢ laborstory write-up on how we can nrepare sone acety-

L)
-

lene in the laboratory. S ' -

. List the names of some substitubtion products that results

by substituting other elemsnts on the hydrocarbon Hain

Chain.

5. Make. a répo?ﬁ on either of the.following fopicé:_
(1) Hydrdcﬁrbonr
(2) :Benééne |

- (3) ‘Kéthéne
H4)  Oééahé'

(5)”-Hepb

£
[

il

+ Use five differant references to make up the conhant of

. your report..




3elf ¥valuation Suiz - Sechion Il

I. are comvoumds composed of the

elements carbon &nd hydrogen.

ITI. Name thres series of hydrocarbon:

Y
1

e — ot o e < A s A ¢S« 1 i oo
r_)
- . - —— ———— s —

-
-4
i~

« Hame the series of hydrocarbons and give the ‘basic formula for
determnining the general formilas for enbers in esch series:

s - S - ~a ~ o
gries Sasic Formula

%5}

o ——

2.

o)
e

IV, If N=5 deteramine the general formula for each series of hydro-

carbons.

o]

eri

7

3 Genaral Tormila

k..-J
[

(38

<o

ging the general formulas stated in ques%ion (i), construct the

structurel formmals for esch of the serizs.

' General Moraala Structinral Forauls
1.
L
2.
3. -
Q



3elf Evaluation uiz (con't)

Vi. List names and use for two members of any series of hydro-

carbon.

v

Mame Use

1.

- e mE v —— - o,

2
e a

1y



Section IV

Behavioral Objectives

Using the prescribed resources, you will on the progress and/or

LAP test be able to:

.1,

State the relationship between the element carbon snd vetrol-
eurl.

Describe petroleﬁm (crude o0il) include the nemes of the ele-
ments it contains.

Identify the names of five products which can be obtained from
the fractional distillation of crude oil.

Name snd define three instruments which can be used to detect
oil deposits. *

3tate the name snd content of the theory which best explains
the origin of petroleun.

Differentiate between the procedures used to (&) detect oil
deposits and (b) refine crude oil.

Distinguish the functions of the parts of fractional distilla-

tion apparstus used to refine crude oil.



Aegcources - Section IV
1. Modern Fhysical Science

Tovice: Petroleun

Page(s) 129-140
2. loring Phyziczl Zcience

Fzre(s) 90-92

3. S3zience: A Koy to the Puture
Topic: Fetroleum
Pages 35h-Ll

li. seneral Chealst: s

™

Pople(s): Fatrolsum

¢

FPR‘) DD

"U

Petroleuwnm in our age of 3cience

UL

Read entire vamvhlet
Pages 3-11

6. ‘The .orld 3ook Znecyclopedia

Topic(s)}: (1) Petrolewn - pages 292-293
(2) Petroleun 1Dr*odL.c‘cs - page £95
{3) How petroleum was formed - pege 297
(4) Refining petrolsum - mage 303
Handout (g):
I. Yorksheet to complete on general information sbout petro-
leumn.

1. 0il: From Zarth to you
2. Petroleun in Today's Livi:ng

.‘r«

Activities

————

Check with your teacher telore you zi:rht working on.section l.
Algo; check with the tescher 2fter comnicting learning goal Lt
o in 3ection IV.

ERIC

Aruitoxt provided by Eic: b I
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Self Evalustion - 3ection IV

whet is the difference between crude oil and petroleum?

How i3 the study of petroleum related to the element carbon?

- ——

Name four productsz we can obtain from crude oil:
1.
2.
3
L.

That does the term fractional distillation mean?

e —

.

“hat 2ccounts for the facet that different comronents of crude
oil cen be distilled off at different levels during the fractionsl

distillation process?

e

Kame 2nd define the nzmes of thres instruments which can be
used to detect o0il deposits.
Name Define

1.

2

3.

State the name and content cf the theory which best exvlains

how petrolewr or crude oil originates:



Advanced 3tudy - Section IV

Maske a diagrsm illustrating_what is found in s

‘barrel of petroleum and the per-cent of eadh pro-

duct named.

. . Make an illustration which displays the frectionsl

~ distillation of o0il and what product is obtained at

each level of the distilling apparatud.

Make a model display of the process used for Trans-

porting System of petroleum from the oil well to the

consumer,

Write a report consisting of information on "Interest-

ing Facts -About -Petroleum. "

‘Make a report which summarizes some uses for each

product obtained from the fractional distillation of

petroleum. ;
. .. o ')

:Make a;detéil write up on the procedures scientists

use to find petroleum.



