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Lesson One

Text A
How to Study Chemistry as a Course for Specialty

We have written this text to assist you as you study chemistry Chemmsiry 1s a fundamental science—
some call 1t the central science. As you and your classmates pursue diverse career goals you will find that
the vocabulary and 1deas presented m this text will be useful m more places and in more ways than you
may umagine now

We begin with the most basic vocabulary and 1deas We then carefully evolve mcreasingly
sophusticated 1deas that are necessary and useful n all the other physical sciences, the biological
sciences, and the appued sciences such as medicine, dentwstry, engineering, agnculture, and home
economes

We have made the early chapters as nearly self-contained as possible The matenal can be presented
in the order considered most appropnate by your professor Some professors will cover chapters n
different orders or will omit some chapters completely—the text was designed to accommodate this

Early 1n each section we have attempted to provide the experimental basis for the 1deas we evolve
By experimental basis we mean the observations and experiments on the phenomena that have been most
mmportant 1 developing concepts We then present an explanation of the expenmental observations,

Chemustry 1s an expermental science We know what we know because we (literally thousands of
scientists) have observed 1t to be true Theories have been evolved to explam expernimental observations
(facts) . Successful theones explain observations fully and accurately More importantly, they enable us
to predict the results of experiments that have not yet been performed Thus, we should always keep m
mind the fact that experiment and theory go hand-m-hand They are intimately related parts of our attempt
to understand and explain natural phenomena

“What 15 the best way to study chemstry?” 15 a question we are asked often by our students Whle
there 15 no single answer to tlus question, the following suggestions may be helpful Your professor may
provide additional suggestions A number of supplementary materals accompany this text All are
designed to assist you as you study chermsiry. Your professor may suggest that you use some of them

Students often underestimate the importance of the act of writing as a tool for leammng Whenever
you read, do not just highlight passages 1n the text, but also take notes Whenever you work problems or
answer questions write yourself explanations of why each step was done or how you reasoned out the
answer Keep a special section of your notebook for working out problems or answenng questions The
very act of writing forces you to concentrate more on what you are doing, and you learn more Ths 1s true
even 1f you never go back to review what you wrote earher Of course, these notes will also help you to
review for an examination

You should always read over the assigned matenal before 1t 1s covered in class. This helps you to

__1_._



recognize the 1dea as your professor discusses them Take careful class notes At the first opportunity,
and certainly the same day, you should recopy your class notes As you do this, fill in more detal where
you can Try to work the illustrative examples that your professor solved n class, without looking at the
solution 1n your notes If you must look at the solution, look at only one line (step), and then try to
figure out the next step. Read the assigned matemal agamn and take notes, mntegrating these with your
class notes Reading should be much more informative the second time

Review the “key terms” at the end of the chapter to be sure that you know the exact meaning of
each Work the illustrative examples in the text while covering the solutions with a sheet of paper If you
find 1t necessary to look at the solutions, look at only one line at a time and try to figure out the next
step Answers to 1llustrative examples are displayed on blue backgrounds At the end of most examples,
we suggest related questions from the end-of-chapter exercises (EOC)  You should work these suggested
EOC’s as you come to them

This 1s a good time to work through the appropnate chapter i the STUDY GUIDE TO GENERAL
CHEMISTRY This will help you to see an overview of the chapter, to set specific study goals, and then
to check and improve your grasp of basic vocabulary, concepts, and skills Next, work the assigned
exercises at the end of the chapter

The appendices contain much useful information You should become famihar with them ard their
contents so that you may use them whenever necessary Answers to all even-numbered numenical exercises
are given at the end of the text so that you may check your work.

The STUDY GUIDE provides an overview of each chapter and emphasizes the threads of continuity
that run through chemistry It lists study goals, tells you which ideas are most mmportant and why they are
important, and provides many forward and backward references Additionally, the STUDY GUIDE
contams many easy to moderately difficult questions that enable you to gauge your progress These short
questions provide excellent practice m prepanng for examinations Answers are provided for all questions,
and many have explanations or references to appropriate sections m the text

The SOLUTIONS MANUAL contamns detaled solutions and answers to all even-numbered end-of-
chapter exercises It also has many helpful references to appropnate sections and lustrative examples 1n
the text.

If you have suggestions for unproving this text, please write to us and tell us about them

( Adapted from the section “ To the studenst” , General Chemustry)

Exercises

I. Comprehension:
Choose a, b, ¢, or d to complete each unfinished statement, making it closest in meaning to
the relevant part of the text.
1 The 1deas developed here are necessary and useful n all the fields EXCEPT
a medicine b engineermg
c. agneulture d. ndustry
2 The text was designed to
— 7 —



a accommodate chapter orders and contents to that considered most appropriate by professors
b cover chapters i different orders and omit some chapters completely

¢ present the material in the order considered most appropnate by some professors

d present the matenal in a particular order

. Successful theories are very important m an expenmental science in that

a they help explain experimental observations and predict the results of expeniments

b. they enable us to explan facts fully and accurately and predict the results of experiments
¢ they enable us to understand and explain natural phenomena

d they are mmtimately related to expenments

One of the best ways to study chemustry 1s taking notes which has all the following benefits
EXCEPT

a foremg you to concentrate more on what you are doing

b helping you to leam more

¢ helpmg you to answer questions

d. helping you to review for an examination

After class, you should recopy your class notes 1n all the following way EXCEPT

a fill in more detail

b try to work the 1illustrative examples solved 1n class

¢ work the 1llustrative examples with the help of the solution m your notes

d work the illustrative examples by looking at the solution n your notes

When a chapter is fimshed, you should do all the following EXCEPT

a make sure you know the exact meaning of each“key term”

b. work the illustrative examples mn the text without looking at the solutions

¢ work the 1llustrative examples on a sheet of paper

d work those suggested EOC’ s questions when you come to them
The approprate chapter m STUDY GUIDE TO GENERAL CHEMISTRY will NOT help you to

a. see an overview of the chapter

b set specific study goals

¢ check and improve your grasp of basic vocabulary, concepts and skills

d. work the assigned exercises at the end of the chapter

The STUDY GUIDE provides

a answers to many short easy to moderately difficult questions that enable you to gauge your

progress

b answers to many difficult questions that help you to prepare for the examnations

¢ answers o all questions with explanations and references to appropnate sections m the text

d. answers to all questions with backward and forward references

Detailed solutions and answers o all even — numbered EOC are pronided m

a SOLUTIONS MANUAL b STUDY GUIDE TO GENERAL CHEMISTRY
—_ 3 —_



c ths text d all of the above
10. The purpose of this text 1s
a to gwe a general 1dea of chemustry
b to help chemistry students in their study
¢ to explamn the most basic vocabulary and ideas
d to provide the experimental basis for the 1deas
II. Processing:
Fill in the blanks with an Iillustrative/defining/equivalent word or phrase, using the
information obtained from the text.
1 The increasingly sophisticated 1deas evolved in this text are necessary and useful m all

; , and such as ,

) ) , and
2 Experumental basis means the and on the phenomena
that have been most important in developing cencepts
3 Successful theories explan observations and , and
enable people to predict that have not yet been performed thus
and go hand-m-hand They are related parts of our

attempt to understand and explain natural phenomena
4 The act of wnung 1s very mmportant as a tool for learmng Whenever you read,

as well as highlight passages in the text. Whenever you work problers or

answer questions write yourself explanations of or The

very act of writing forces you 1o , and you . These

notes will also help you to

5 To preview the assigned matenal helps you to Take careful class
notes and at the first opportunity the same day Fill in where
you can and try to solved m class Read again and

take notes, mntegrating these with your class notes Reading should be

the second time
M. Questions and Answers:
Ask as many WH-questions as possible about the given word or phrase and answer them in
writing according to the text.
1 experiment 2 take notes
3 solution 4  1llustrative examples
IV. Translation;
A. Translate the following sentences into Chinese.
1 As you and your classmate pursue diverse career goals you will find that the vocabulary and 1deas
presented m this text will be useful in more places and 1n more ways than you may imagine now
2. The matenal can be presented n the order considered most appropnate by your professor
3 Thus we should always keep in mind the fact that expeniment and theory go hand-n-hand
— 4 J—



4 Try to work the illustrative examples that your professor solved in class, without looking at the
solution m your notes
5 The STUDY GUIDE provides an overview of each chapter and emphasizes the threads of
continuity that run through chemstry
B. Translate the following passage into Chinese, paying attention to the underlined parts in
the passage.
Practitioners of distance education m chemustry have had to address a range of problems which

mnclude limited access of students to teachers, access to intermediate sources such as hbranes, and

restrictions in laboratory work Many creative and imgemous approaches have been devised which

today have a wide apphlicability Almost everyone mvolved n tertiary and secondary chemstry

education 1s facing the challenge of proniding a hgh quality education for increasing numbers of

students with limited resource The expenences of distance learning can provide the means to

address this problem

C. Translate the following sentences into English by paying attention to the uses of the
different clauses.
RN 25 WA LT 8938 , PB4 [T ISR A S TR SR Y

2 MRS A YT RO BE, X ARBATHMERILEREH 24K, B
RIGEMBAEERS AN BARELZ , XHEBWE LI,

3 AEIAN S W RATX A BB EHE /DR BR TR A, B RARITEEE
— M EFEFPIHAER,

4, EEEEDME G HRIRIIBHH FERE) MK, KB BT HETTE YA
MAE IR,

S BERBRXHTHMAFERYNBEENM S ETMITRAT LY RERD.
Rk, M TR F R S AR R AU, BB RSB NG RO R,
B YRS TEEESEEERN, 19 12 70 FRPH, AMIRAZRBIX —H
i,

V. Word-formation exercise:

Find as many family or related words for the productive words given below.
1 cent 2 mate 3 use
4 wview S5 ward 6 add
VI. Vocabulary expansion and comprehension:
A. Choose the definition which best fits the word or phrase as it is used in the text.

1 cover

a., hide b spread over c travel d deal with
2 accommodate

a provide lodging for b gave space enough for

¢ adapt d oblige, esp. with a loan of money

3 soplisticated

a made complex b too artificial ¢ no longer prumtive d worldly



4 figure out
a amve at b solve ¢ take account of d consider

5 numernecal

a of large number b pertaming or denoting number
c¢. a number of d too many to be counted
6 present
a. mtroduce formally b offer as a gift
¢ cause to face d submut for consideration
7. highlight

a the part of a surface that catches most hight

b the outstanding part of a performance, book etc
¢ to draw special attention to something

d to render the Light — catching surfaces of

8. self-contained

a complete 1n 1self b dependent on contact with others
¢ havimg all necessary things d of the same kind as the rest
9. run through
a. penetrate b spend quickly and completely
¢ exammne rapidly d rehearse
10 evolve
a. change from simple to complex b unfold
c. develop d open out

B. Matching: Match the words given under A with the meanings given under B accoding to
the text. List B has some extra items.

A B
1 fully ____a measure accurately
2 supplementary ____ b the state of being continuous
3 review ____ ¢ completely
4 reason out ___d making clear by means of examples
5 recommend ____ e consider again
6 gauge ___f sansfactonly
7 1llustrative g speak favorably of
8 continuity ___h suggest
1 think out logically
_____J. additional; extra

C. Find single words or phrases in the passage which have roughly the meanings given
below.
1 things that appear to or 1s percerved by the senses
—_— 6 I



turned or related to practical use

focus one’s attention on

when the earliest chance 1s obtaned

a piece of

once

combine nto a whole

with numbers giving whole numbers when divided by two

an indication on a work of some other work to be consulted

O 00 1 N W N

10 to a limited extent

Text B
Epilogue

What does the future hold, chemically speaking? No one knows! However, this will not keep
thoughtful persons from extrapolating from past and current events to the future for a vanety of reasons.
Some enjoy the 1ntellectual challenge, others are dedicated to the solution of current and developing
human problems, while many simply want to position themselves mn a strong financial capability 1n the ebb
and flow of the appetite expressed by our society

Bamng catastrophic disasters such as a thermonuclear war or a contagious uncontrolled disruption of
“normal” cellular chemistry, molecular manipulations and chemical understandings will cause and (or)
allow us to:

1. Produce vastly greater amounts of food through both the modification of the food-producing
organism and the chemical environment in which 1t hives, and the chemical transformation of previously
unacceptable food raw matenals nto usable foodstuffs

2.Use to near extinction the petroleum reserves of the world for 1ts burnable energy content,
necessitating renewed and increasing nterest 1n the clean use of coal (Engineers are presently working on
new designs for coal-fired trans ).

3. Generate a larger percentage of electricity with nuclear power, generating ever larger stockpiles of
radioactive wastes that require centunes of protected storage

4, Proceed slowly with alternative sources of energy, such as solar, geothermic, and wind, as long
as fossil fuels can be bumed to produce cheaper energy.

5 Move toward environmental controls that will melude the cost of waste disposal and cleanup in the
cost of the 1tem or matenal produced

6 Produce an almost endless array of new matenals that will revolutionize structural and facade
matenals 1n construction and 1n transportation and that will offer many new choices in the matenals we use
in clothing, personal tools, and surroundings for pleasure and comfort

7 Continue the explosion n our ability to store and process mformation by the controlled molecular
changes on the surface of semuconductor materials The transimttal of knowledge will he increasingly

— 7 —



cheap, allowing more human energy to be devoted to understandings and value choices; this will expand
human creativity

8 Expand our knowledge and control of genetic engmeering and genetic coding of hfe controlling
information, producing microbes designed to control specific chemical change i and out of otner life
forms, and modifying the chemustry of complex orgamsms to affect gross functions Considerable
environmental nsk will be taken in this area as we try to sort out “cause and effect” at the same time we
are modifymg orgamisms that have the ability to reproduce at an exponental rate.

9. Continue to mmprove health and conquer disease by using recently acquired chemucal knowledge to
design and synthesize drugs to alleviate cancer, atherosclerosis, hypertension, and disorders of the central
nervous and 1mmune systems .

Human control of chemical change 1s neither good nor bad 1 and of 1tself relative to most of our
value systems; rather, it 1s the use made of the controlled change that can be classified as good or bad
It is evident that 1t can go erther way 1n mass (possibly from the lack of purposeful choice or the lack of
the understandings of consequential results) or for the individual who can dramatically alter lus or her life
through chemcal choices

Perhaps the most important question of all 1s the choice of the chooser! Who should he enirusted
with these fateful choices? (1) Should 1t be the person or company that stands to make a financial profit
from the change? (2) Should it be a government agent or agency that 1s properly schooled to make such
selections for those who are represented or controlled? (3) Should 1t be a scientist, or a group of them,
who gamn their position 1n history by advancing new ideas (hopefully correct ones) and by having them
accepted? The answer to this question of who 1s to be the chooser of the chemical choices 1s not altogether
obvious because of personal hmitations in knowledge and understanding However, we believe that the
most important scientific attnbute, after intelligence, of course, 1s skepticism  Scientific skepticism calls
for relatively little regard for human authonty in explaining nature and total acceptance of natural displays
as the final authonty m understanding what 1s and what 1s not Theory from any source, even though 1t
can many times predict fact, must always be subservient to observable phenomena If the mass m society
can understand this most fundamental working i this and the other sciences, the public will realize that
it cannot depend on any vested interest group to make the societal chemical choices and will, through
government, seek to force the common sense of consensus chorces It 1s because of this behef thst our
future depends on this high level of societal chemical responsibility. We have presented to you the story of
chemustry, how 1t works, and what its potentialities are  We hope you are convinced that you do not have
to be a chenust to partictpate, through good citizenship and personal choices, m the control of the
unfolding chemical story

Exercises

1. Comprehension:
Read each of the following statements carefully and decide whether it is TRUE or FALSE
according to the text.
1. Chemically speaking, smnce no one knows what the future hold, people are discouraged to
—_ 8 —



extrapolating from past and current events to the future

2. Chemcally speaking, if destructive disasters such as a thermonuclear war or a contagious,
uncontrolled disruption of “nomal” cellular chemistry, molecular manipulations and chemical
understandings are obstructed, there will be many potentialities m a vanety of fields.

3 Using up the petroleum reserves of the world, people will become 1nterested in using coal agam
The larger percentage of electneity 1s produced with nuclear power, the larger stockpiles of
radioactive wastes are generated.

5 Solar, geothermic and wind are cheaper than fossil fuels 1 producing energy

6. To control the environment will add the cost of waste disposal and cleanup to the cost of the item
or matertal produced.

7 People will take great environmental risk m trying to find out the secret of gene while changing
the shape of creatures that have the ability to reproduce at an exceptionally high rate.

8 As far as our value systems are concemed, human control of chemical change can be classified as
erther good or bad

9. Because of personal limitations in knowledge and understanding, 1t 1s hard to say who 1s to be the
chooser of the chemical choices.

10 Intelligence 1s the second most important scientific attnibute .

II. Processing:
Fill in the blanks with an illustrative/defining/equivalent word or phrase, using information
obtained from the text.

1. Chemically speaking, the future holds great potentiahities i the fields of ,
and
2. Catastrophic disasters refer to such things as or of “normal”
cellular chemstry, and
3 Fossil fuels are and etc. and the alternative sources of
energy are , and Lete.
4 A continuous array of new materials produced will be used 1n and
as well as in ) , and

5 By controlling molecular changes on the surface of semiconductor matenals, we have greatly

expanded our ability to and information.

6. Genetic engineering and genetic coding of hfe concem )

designed to control specific chemical changes 1n and out of other life forms, and
to affect gross functions
7 With recently acquired chemmecal knowledge drugs are designed and synthesized to rehieve
s 5 and .
8 Iiss rather than that can be
classified as good or bad




9 The three possible choosers of chemical choices as mentioned n the text are ,

and

10 Scientific skepticism need to completely accept rather than

as the final authonty in understanding what 1s and what 1s not

Questions and Answers:

Answer the following questions with the information obtained from the text.

1 What are the reasons that thoughtful persons will not give up extrapolating from past and current
events to the future even though chemically speaking, they do not know what the future hold?
Barning catastrophic disasters, how can we produce vastly greater amounts of food?

Why are engmeers presently working on new designs for coal-fired trains?

. Why are alternanve sources of energy not developed quickly?

In what fields will an array of newly produced matenals bring a complete change?

How will human creativity be expanded?

Why 1s 1t hard to say who 1s to be the chooser of the chemical choices?

. What 1s the relationshup between theory and phenomena?

. Who should be entrusted with the chemical choices?

10 What is the author trying to explain?
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Translation:

A. Put the following sentences into Chinese.

1 Some enjoy the mtellectual challenge, others are dedicated to the solution of current and
developing human problems, while many simply want to position themselves n a strong financial
capability in the ebb and flow of the appetite expressed by our society

2 Generate a larger percentage of electricity with nuclear power, generating ever larger stockpiles of
rachoactive wastes that require centuries of protected storage

3 It 1s evident that 1t can go either way in mass (possibly from the lack of purposeful choice or the
lack of the understandings of consequential results)or for the individual who can dramatically
alter his or her hife through chemical choices

4 If the mass 1n society can understand this most fundamental working in this and the other
sciences, the public will realize that 1t cannot depend on any vested interest group to make the
societal chemical choices and will, through government, seek to force the common sense of
consensus choices

5 We hope you are convinced that you do not have to be a chemmst to participate, through good
citizenship and personal choices, m the control of the unfolding chemical story '

B. Translate the following passage into Chinese.

What 1s environmental chemstry? This question 1s a hitle difficult to answer because environmental

chemstry encompasses many different topics It may nvolve a study of Freon reactions in the stratosphere

or an analysis of toxic Kepone deposits in ocean sediments It also covers the basic chemisiry of toxic

trace element species synthesized during the manufacture of synthetic natural gas from coal. A reasonably

all-inclusive definition 1s: “ Environmental chemistry 1s the study of the sources, reactions, transport



effects, and fates of chemical species n the water, soil, and air environments, as well as the influence of
human activity upon these processes ~ More simply, environmental chemistry 1s the science of chemcal
phenomena 1n the environment
V. Reconstruction:
Find out the error or errors in each statement and rewrite it with the correct message from the
text.
1 One of the vanous reasons that many thoughtful people will not quit from extrapolating 1s that they
want to establish themselves m a strong position mn the ebb and flow of the society
2. Only when the food-producing orgamsm and its chemical environment are modified can much
greater amounts of food be produced
3 Once the majonty of people understand that 1t 1s not at all obvious who should be the chooser of
the societal chemical choices, the public will rely on the government to make the choices

Text C
The Language Of Chemistry

Symbols, formulas, and equations are used in chemustry to convey ideas quickly and concisely.
These shorthand notations are merely a convemence and contamn no mystenous concepts that cannot be
expressed 1n words, Certain characters are used often, and a general famihianty with them will help n
reading chemical text

A chemical symbol for an element 1s a one- or two-letier term, the first letter a capital and the
second a lowercase letter. The symbol represents three concepts. First, the symbol stands for the element
m general H, O, N, Cl, Fe, Pt are shorthand notations for the elements hydrogen, oxygen, nitrogen,
chlorine, 1ron, and platinum, respectively, and 1t 1s useful and time-saving to substitute these symbols
for the words themselves in describing chemical changes Some symbols ongmate from Latin words (such
as Fe, from ferrum, the Latin word for 1ron) ; others came from English, French, and German names
Second, the chemical symbol stands for a single atom of the element. The atom 1s the smallest particle of
the element that can enter into chemical combimations. Third, the elemental symbol stands for a mole of
the atoms of the element. The mole 1s a term m chemical usage (it 1s denved from the Latin for “a pile
of or “a quantity of”’) that means the quantity of substance that contamns 602 sextillion identical
particles Just as a dozen apples would be 12 apples, a mole of atoms would be 602 200 000 000 000 000
000 000 atoms or 6.022 x 107 atoms. How big 1s this number? A mole of textbooks like this one would
cover the entire surface of the Continental States to a height of 190 miles! To match the population density
on Earth, a mole of people would require 150 trillion planets 1t takes 134 000 years for a mole of water
drops to flow over Niagara Falls at a flow rate of 112 500 000 gallons per mmute A mole 1s a very large
number Yet, 1t tums out that a mole of very small atoms 1is usually a convenient amount for laboratory
work. Thus, the symbol Ca can stand for the element calcium, or a single calcium atom, or a mole of
calcum atoms It will be evident from the context which of these meanings 1s imphed.



