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CHEMISTRY OBJECTIVES: SET# _1




SPECIFIC CCURSE 4D ULIT QBJECTIVS

: Expected Performence:  Enrollment in this course is determined by
satisfuctory performcnce on a gqualifying exaxipaticn or by
srecial ceansent of ne iustructor. Therofore, it is hoped
only guaiified students will enrold.

; By midsemester (prouvably after tme first hour
exauinstion) %5=-40j of those enrolled are cxpected to drop the
course. OF those¢ that remain, & high-level of porformance is
13 enticipateds 705 on the hour exuminutione. Of these that
complete the course, T5j% are expected to meet 70% of the objectives.
These students will receive grades of "C" or nigher; they are
qualified to continue furthor study in chemictry. Another 10-
15% of the class will probably receive passing grades; it will
be rocomuended thut they do not continue further acadexzic study
in chenisztry.

. The objectives below are statd in terme of
minimun achievement for those that desire tc continue-further
study in chemistry. 4 higher level of performence would

. ‘ entitle & siudent © & grade of A" or "B%. linimum achieve-
ment is essociated with & grade of "C%. Poorer performance
will be graded below ¥C". ‘ )

Except where ncted, ell objectives apply tc beith the .ecture
and leb. Unless otherwice stated, no accessory material is
permitted during final assessuent of objectives.

UIT 1. Introduction and Revisw of Muthewatics (4 lectures) (1 lab. expt.)

General objective: Tae student wil. recceive ax cutiine of the course.
Cojectives und winizum requirc.ents will be discussed.

Tre siucent will gain an idea of the concepts,
pethoas of investig. tion, acuenciature, and units of meuwsurement used in
chexistry end in science in generswi. He will review the autnematical
operations needed in the course.

e. Given e i1ist of uerfinitions, the student will raztch the fol-
lowing terws with their definitions: licuid, ges, solid, density,
phase, e.oment, coniownd, acid, buse, cat..iyst, erergy, caiorie,

5 : ouasitutive, quuntitative, tewperature. (80% eccurcey)

b, The swucent wili give with 90% accuracy

L exauwplos of physical progerties of water

4 4 exuiples of u cheuicel change

c. The student will state which phese exists in tie foliowing
situationt: (8C;0 accursey) :
. o besloon half=fiiied with salt solutlen
bowl of puach conteiiding 14 cherries, 2 slices of
ineapp.c ard z caxe of ice.
pieces of owiss cheese
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UNIT 1. (continued)
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Ir. ¢ short ecsay, the student will state how the electrolysis .
of water upholds the Law of Conssrvaztion ¢I' Energy. (70% accuracy)

. e
P

The student will discuss critically the statement:
When o theory has been tested repeatediy &nd found to Gce true,
it oecomes a lawe {75 accuracy)

Tre student will stu<e the number of significent figures in

the foliowing numbers: 10, 136. z26.220.1, 54325 (90% accuracy)

The student will ca.culate to the proper numoer of sigrificent

figures: (&60% accuracy) R T
. tre altitude of a mount.in peai whick is 6,742.31t aoove
& luke wrich has @n elevation of 913f+et.

‘0, the area of u circie of radius 2.40cm

G

5., +the volume of a cube with edge 2.5em

Tne student will exprocs the following rumbers as pPOwers of 10
(905 accuraey) , . ' '
96.501, 0.CCCCO05, 100mxillicn willion, 100 million-

millionths, %, 50C.

The student will adé und subtract to the pruper number of
sizrificant figures, the follouwjrg operations. (8C% eccuracy)

2.06 X 1032 2.06 X 1072 &.04 X 10-9 |
+ 2,06 X 1093 -1.06 X 103% T2.00 X 1025

The student wili.perform the following cperatiops: 1
(1.23 X IO-é)z; (1.2% X 108§; (1.2 X 105)3; (1.23 X 108)V/2
s
1,23 X 10°8/1.25 % 1073  1.23 X 10%/1.23 X 107
(50% accuracy)
Toe student will toxe the log to the be® 10 of the following
numbers (90% accuruey)

10,000; 0.01; 6%5; £.7; 0.0000%6

The stucent will take the anti-log of the fol.owing rumzers
(807 accuracy) |
8.50; 5044; 1; 1023; 005A2

The stucent will express the following temperatures in °C and %K.
550F; 200°F; -10°F; 250°F; -40°F . (80p accuracy)

The student will eXpress'tﬁe followiy g tempgratures in °F.
50C; 5°; 200%K; 2000°C; =50°C 1K

The student wi:l lcarn how to use the enalytical balance (1005 eventual
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UNIT 2. atoric and Meleculur Theory. The Periodic Tabie (8 lectures) - -

(% lab. expts)

General Objective: Tne student will gain a knowledge and uriderstanding

of ine Lovis of Cnemicali Chanpe and the nature of matter in terms of the
Atomic Theory.

Specific Cbijectlves:

e

be

Ce
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f.

{7C% accuracy)

The student will statc the 5 postuletes that Dalton mude in
proposing his etomis theory. (80j% sccuracy)

Tne studont with state how Dalton's atomic theory explains tne
Law or Definite composition
Law of Multiple Puuportions {&8C% accuracy)

The student will define the distinction tetlween:
a gram; & gram=ctom; an atom; a ton aton (&Cj accuracy)

The student will 1ist in order of increasing weight the following’
compounds (70% aceuracy)

50g iron; 5 grew-utors of nitrogen; 0.10 rrog-atoms of silver;
1 X 1027 agtoms of redium

The studert wils use the Law of Dulong and Petit and cempute the
etomic weight of an element in problems of tne following tyoe:
(75% accuracy)
The elercnt chromium has a specific heat of 0.122 cal.
ser cegree per go I 3.12lg of chromium combires with
oxygen to form 4.561g of oxide, what is the atomic weight
of chromium?

The student will show hiz.understanding of the Law of Multiple
proporticns by solving problems of the fcllowning type:

Blements A and B form 2 different compounds.

In one, C.579z of A is comcined with 0.422z of B. in the
other 0.1.9p of i is combined with C.261lg of B« 5Show
thet these data illustrete the Law of Nultiple
proportions.

Suppose eielent X cowbines with 2 to give two different
compouncte In compound I there is &.0g of X combired
with 19.C¢ of 2; compound II is 25 X end 75%2 by weight.
Show how trese data i1l strute the Lew of Multiple
Proportions.

The student wiil show his understanding of the Law of Definite
Ccuposition ty solviig protiens of the following type: (7C% accurscy)
Silver cnli ..ve (nagll) consists of 75.35by weight of
Ag and 24.7,.Cie If 17.80g of Ag is allowed to resct with
5,47¢ of Ci, waat weight of AgCl is formed? Show how this

probiew iiluctrates the law of definite compotisition

o
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Wits 80w accuracy, the student will describe briefly how
Ruthorforcu's experiment caused rejection of the Themson

model. e will state the essentiels of the Rutherford experi-
ment, &ad the basic points included in the Thomson model of
the atom. N

Tne studernt will describe .the gualitative information -that
cen be learned from experimentis with dischacge tuoces (that
also hove electric and wmugnetic fields surrounding them).
(80% eccuracy)

Tne student will explain hew the experiments of Thorson end
¥illikan cen be combined to give the xass of the electron.

He wil. state briefly the experiment of Thowson, the experiment
of Yiiliken ard tue resusts thwet euch showed.) (80% accuracy)

Tne student will maten the following terms with their proper
defirition (50% acecuracy)

alectron, proton, & k.., charge, neutron, uass aumcer,
line sp ectrum, cdie lecti ic’ constant .

The student wil.: 4raw provatility distribution plots for
location of an el.ctiren: (80% accurucy)
l. probubi:ity of finding vn electron in a region
relative to’'its distence frow the nucleus
2. normal method of representing cloud of electrons
z, fugzy cloud charge picture of en electron end nucleus
4, procevility of firding ls electron at & distence r
from the nucleus §

The student will nume tre 4 characteristics needed to describe
an olectror in an atom (905 eceuracy)

The studernt wil. describe the tuilé-up of the first 1l atoms y
in the pericdic tstle anc show that the periodic law is a
naturel ccnsccuerce of this law. (stete sneil, subshell etc)
(&C% accuracy)

Using the data giver in s table, the student will meka a graph
showing tre vuriation ¢f ionizelion potential with etomic
number. He will show how this graph il.ustrutes the periodic

lavw ard esccount for ithe graph in teruws of electronic configuration.
grap &

(1C0% accuracy) Lab. (3eme type ol provlem with atomic size)
v. 9 . :

Using iis understanding of electronic configuretions, tie student
will explain why Ca (2=20) & Zn (2=30) are not placed in tne
saue sUbgroup even tiough each haw two electrons ir. the oter-most
shell (&Cr accuracy) R

Tne student will o

pars
)
§ ot
o

t.e .econtiar difference between en
eiecirovaient oon: and a covalent bond and give exsuples of
each. Ke will alwo do this for polsr|bonds and non-polar bonds.
(9C% accuracy). \ .
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The studest will state the essential difference, tetween the
poleculur—orbital ana the .toric-orbital deecriptions of the
wator molecuie (8Ck accurscy)s ( in & short essay)e

Tne student will descrite ané accouni for the chexicel bond
forned waen L[luorine stoms (2=9) comtine to fors a mclecuie.

~_.He wil. describe srd sccount f.r th e chericel bond fcried wilen
lithium (2=3) reacts with oxygen (2=8). (80% accuracy

The student will show why donor-acceptor bending oan account ‘
for the Tormulation of the compound Bad (formed from Bad + &) |
(7C» accuracy) by drvewing olectronic stfucture: and labeiling taem.

The student will deline tne terw Velectroneputivity®; he will
state tihe reletion belwesn electronegativity end polarity of

bonds; ard state wiers'in & pericd and in & . group atoms would

be expecied.to have tne greatust electronegativity. (80% accuracy)

Tho student will draw electronic structures for Cl,; HCL; CCll:s~
BaClg; CO; 002; 05H ; HCit; +anc show how saturaticn of valence

concépts and SThe delet.rule hold. (7C% accuracy)

The student will ceucustrete his understanaing of resonence by
dreving elecironic formulee for the nitrote ion NOs'. (70% acdpracy).
The student wilil be atle to solve protlems oi the ger.eral type:
(705 accurscy) ' »
Given atows A4,3,C, end D in the saze period with one,
three, Iive, G seve: valence e.ectrens, respectively.
(1) whut will be fhe forzuls oI the compound betueen 4
end D, between B und D, tnd between C a:d D? (2) Compare
tre electrene g tivity of a witn thet of De Will the com=
pound between & anc D te ionic cr covalent? urite the
electronic formule of the compound (3) urite the
eiectronic foruumie cI' tne compound forwed velwesh C exd
D. (&) uiuicn of these atous pight fors e diatomic molecule?
(5) uhic. of these fuur atozms has the hignest and wilch

has the lowest iond.ation potentiall

URIT 3. Stoichiometry (3 lectures; 2 Lacorntdry experiments)

Gererel Cbiectives: The studecnt will Le ebie tb use weight relations

in chezict. lforiuwias and crncnicai eguations.

\
Soecific Cbjectives: . !
‘l .

e

Tne student wiil write tne chemical sym.ois for the e.ements in
tne Pirst two peric:s of the periodic tut.e (1CCjo accuracy ). .

ion of a compound the student will e eble

Giver. ik i
ule weight of a compound, and vice verse

% COwLpo
¢

to compute the fc
(757 aceurscy).
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The stucent ..3ii1 indicate his understanding of wmcles, grar atows,
forruie weight aid molecuiar weight by stuting the number of
ators wrd moiscules ¢n the following campounds: (90o accuracy )

Li; LiCl; H,0; 41,0

22

end by stating the numder of moles in the each of the following
(6075, accuracy )

l 4C~ of l\h,
9&.08 O- ﬁCﬁ,
1.5 folecules of K.0

uhe amoun~ of NHz that contains 0.69grampatom of H

The student, given tne pesricdicic chart, will te srle to use’
his understanding cof the periodic tablie, oxidution nuxber and
velence and write tiie chenlcal ‘ormuxae'for the fol.owing
conpounqs (9Cj» accuracy) i

Sodium suifate, zinc sulfate, titanium oxide, sodium emreniun
hydrogen phosphate

The student wil. write the 5 rules for ass;gnﬁng oxidation numbers

Using tiese rules, he wil es:igm oxidstion numbers_to chlorine

in the following ccmpounds: (8Cie accuracy )
2alCl; L“CLO 1aClO.; *aClO'; NeCl0

to m:ngenese in the following coroounds.
AazynOA, MnC X NaInOA, un504 knz 7

5

In the following cquations tie studert will indicate ™ .
the sutstance oxidized (80% accuracy)
substar.ce reduced
. reducing agent
oxidizing ageni
l. 2Cz «+ 02---—-2Ca0

y Zaa -wsan _'—: ®
20 hz 4+ & 9205 .20 -+ 21‘6504

3, 2F, + Cgmmmm==20fp
The will balence eguutions of the fol.owing type (8C% accuracy)
1., (g) +.V205(s)------VO (s) « Hao ()

2, ¥nGCy~ <+ H20204 ¢ H¢ =eca=lnes + COz(g) + d20
The student will comuine his knowledge oi chemistiry and mathee-
matical releticnshipe and solve problems of the following type
(7Cje accurscy

B "t $e e e

A molecuie of @ .iver compound contains six atoms of A and
ten atouws of 3. The weight of 8.45gra:-atom“of A is 25g.

One atom of o weighit 1.6 X 10 -2 ge (1) whst is the atozic
weight of a% (2) what is the atodic-weight of B? (3) wWnat is
the persentige compositicn by weight of the compcund (4) what
is the sizp.est I'émula of the compound? (5) What is the
moleculer formula of %he compound? (6) What is the wolegular
weight of tre compound? (7) Whot is weight of 3.0 X 1017
zmolecules of t.c compound? |

.
e ewt M e




BLsA A i el VTR R T

i. The student will solve problems of the following iype:
(707 accuracy) ' . .

1 et o ca ey -
SR
-

——  w—— A — o] ¢
. d

balance the foliowing

2
2. ohow for this reaction that .00 g of E,C _C) is required
to. react with 6.52g.'of‘KMn04 erd that g.@Og. of 002
is formed in tre procevs
3, Snow thut for tiis resction that 9.00g. of H;Co04 represents
0.200 gram-ec..valent of reducing agewnt and C.32g. of XKnQy
represents 0.2C0 grem—equivalent of oxidizing azent

¢,0; (s) = hNan(s)---f-HZO(g) +_Coa(g) + Nn0(s) + KOH(s)

v e e

jo . Tne student will properc e chexical compbund (1CC% accuracy)

: Lecoratory.
! "UNIT 4. Gases (4 Lectures; 2 lsborutory Experiments)
- . _ . iy s . . '
. : General Obiective: Tne student will be eble to define terss used to

deserite guses; discuss the laws which surmerize the behavior of gases;
= | explein the thebries thet have been proposed :0 account for observations
i . or the behavior of gases; solve problems dealing with the behavior of gases.

-

Specific Uvjectives: e e .

o7

a. The student will express beyie's Lew (90% accuracy)
E . in a short stateunznt

' grapricaily ,

. | rathematically (24so stute how equation may be solved for
‘ ' new volume of the gas)

3 b. fhe siucent wil. express Charles! Law (90% accuracy)
in & short staiesent | e o -
graphical.y ' LT -
methematically (also state how equation mey he solved for

| for new volume of the gas/

r

c. The student will perform experiments that reveal the behavior
of gases (10Ck accurecy) ‘

i d. The student will be a-.e to solve proolems of the fcllowing
type that illustratc epplicetlon or Boyle's and Charles' and
- . Dulton's ipewe (80 wccuracy)

] | (1) Given tiat 2.0g. of an ideal gas occuplces &.5 liters

E : at $TP. .not is its volume et 00C ané & pressure of
Ehex Hg?

Given tuet 2.0z of an ideal gas cccupies 8.4 liters at
ST>, Wnet is its volume «t 91°C and a pressure of 8hex
Hg? '

P
Ny
e’




UNIT 4.

eacn of
the
the
the
the
the

Given 4.,860g. ot G, gas and 2.80g. of N2 gas. Calculate for
theze saubies: ‘

number
nusber
nucber
volunme
volure

’

of moles

of molecules

of atoms

as an ideal gas at ST?

as an ideal zes st %8.ycm Hgpressure and

2739¢.

b o. Tne Student will tct up a ceneral equation combining Charles'
end Boyle's law and solve for unknown quantities in problems of
' - the foliowirg type: (7C% accuracy)

In a purticuliur experiment 0.,0273 mole of O, gas 18 to

' be collected over water 2t 17°C and & berometer reading
of 715mm Kg. .het volume will De occupied by tnis oxygen
assumirg it is satur te with respect to water vepor”
What voiume would oxygen occupy if thne teuwperature is ~
increased 10°?

£. The student will use avodagro's hypothesis, the eéuation of
state end solve gas problems of the following type: (7C% aceuracy)

Simultaneous.y, 0.202g of H, gas and C.80g of Oz ges
o ere injccted into an euply §ox which hes & volume of

. . 2,24 iiters end is kept &t 273°C. Whut is the final
pressure in the tox? OSuppose e Spar& is passed
througn the tox £o thut the hydrogen and oxygen can
react to form watcer bty the reaciion

2h2(g) + O2 (g)=----—2H0 (g)

Wnet wil. ce the Tinal pressure in the box if the volume and
tempersture are kept the same? :

Given & series of stutemenis regarding the Kinetic theory, the

Ee
3 stucent will ce atle to icdentify which stateuenis account for :
| the following coservatione (75% accuracy) : |
‘ Gases are miscibis ‘ j
! | Gasec ere essi.y ccuprescible :
; ‘ Brownian Motion .
‘ ‘ Tr.e prevsure oxerted by & gus increases as its texperature
increases
fre rete of ¢ ucicn of guses is inversely preportional to
their scuar: .cot of their mass ‘ ,
k. The student wil. ce:ine critical temperaturo end convert the ' ;
eritica. teaper.ture cf hydrogen into degrees Centigrade and ]
‘ _ degrees Fahrenneit (&0% accuracy ) ' f
, \
: 1., The student willi state two sources cf deviaticns of gases fram ¥

ideal conditions and state under wnet conditions of pressure and/
i

iy cxistsfAn a short esscy.

S
&

or tewmperature noniac

.




jo Ine student will be abie to solve problems of the followin
type using his knowledge of kinetic theory: (60% accuracy§

Congider two sarples of ideal gas in two different l-liter
containers. The pressure cof the wo serples 1s equal, but
the tenpersture (in®K) of sampie 1 is half that of
- » saxpie 2. Compare the two quantltatlvely with respect
to eacn of the followings
(1) numcer of roleceulos

(2) molecuiar specd .

(3) nuwek.r of cclliszions per second with the waxls

(4) avers, ¢ sinetic erergy per molocule
(5) effect of.an averege coilision with the wall in
preduciug tre yressure found in the two containers.

' k
* - - o o o y
UNIT 5. Other States cof Matter; Licuids and Solids. 4 lectures i
t . A

Changes of State
General Objective: Tne student wild gein & «nowledpge and understanding of
the liouid, col.cicd and solid stutes of metter &ncd relzte their prooerties
to eacn otner and to the gaseous state. Ke will uncerstend how LeCratelier's
Principle cen te used to cxplain the natural effect of heat and pressure
upon & closed systen.

Specific Cbjectives:

(a) The student willi te uble to use his understanding of states of
ratter and cxplein oriefly the following situations:in terms of
kinetic theory (&0 accuracy)

Given a substaice in the iigquid arnd gasecus states in cquilicrium
at some teupcrature, corpare the fol owing propertics for the
licuid and ges phas:s: coupress 1bi¢1ty, rate of diffusion; {
average k;net;c emergy of molecu.ss; potential energy of
molecules

(¢) The student will explein in terms of attractive forces the
Tol.owing otservations: (€07 accuracy) (in writing).
Sepurate portions of chicroforn and water at the senme ]
temperature are poured on eech hénd. Chloroforn feels %
colcer. \ :
\ \
unen & strec: oi' air is bubbled ﬁhrough water, the water i
eveoporated fauter, E
¢. Tho student wil. be abie to solve probiems of the following type:
(707 accuracy) .
Tre normel boiiing poiut of Liqu‘d ECl is -84°C. At this
. tenperuture tre vapor pressure of 80, is less than lOdmhg.
ire the intermoleculer attractions greater in liquid &0,
1lqu:.d AC1? which sheould hove the higher eritical temper»ture°
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Tne student wil. u.c mathereticel eprlicetions of the
properties of .1ou‘ua and solve problems of the fol lowing
type: (7% mccuracy)

The density of .iquid argon is 1.40 g. per ml at -186°¢.

£ the ergon atom is assuzed to te a snhore of radiun
1.54 X 10‘8c“., what percentage of lzcu~a ergon.is
apparently expiy °pace°

Hinte: cuuwnute  mole in lul; # wmoleculqs or atoms.

in lml; volume of' i atcm, totul volume of

g atome; W liqu*d argon thet is eupty spece

Civen stetewonts reg.réing Kinetic theory, the student
will select the correi statements to explain the follow;ng
observutions: (S aceurecy)

L. solias are essentially incowpressivie, whereas gases

can ve essi.y te compresced;

2. solicc maint.in their shepe, but iiguids flow

%, diffucion in solids is mwany times .siower than in

liquids or jases "

e

4, solids c:ecve at characteristic angles.

Tne studernt uzli expiein in terns of kinetic taeory why
crystals give & spot X-ry patter: but liquids do rnot:
(9C% accuracy) (in nrztant)

Givern & list of diffsrent properties of & solid, tre
student will identify which of four types of solida each
represents (60jp acourscy)

The student will wrid & short eesay stating why the purist
prefers not to speat ol the moleculed weight of solid
sodiwr chloricde but usee the tern formule wezght instesad.

the studentiill cxvicin brzefly why metallzc solids conduct
ionic solics do not. (90% accuracy)

ihe stucent will de.ine the tery col .oldal suspension
(9Cié eccuracy) in writing

Given a set of definiiicns, the student will mateh the fol=
lowing terms with tneir proper definition (&Ck accurscy)

col.oid; gel; =oui; emulsion; aero,ol electrophoresis
and give an exampic of eacn.

The studert will dwe crloe the relution tetween Tyndull effect

end the decreascd sffcctiveness of automobile headlights in
e fope. He will stute the mein resson tnat fog rheadiights
arc usuaily yel.ow (nb ye.low light is of longer wevelength

tnan white light.. (o0p accur40J) . in a stort essay

~——-...-.. -

Tae student will di:ztinguish betweon Brownisn Motion and
the Tyndall effect in a short easay. (7C;» accuracy)
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Using his wnosled;e of the neture of wolecules and their

polority & surface wres, the student will list in order the zmpds.

most strongly adsorbed on charcoal
0y €Oy 2 (70% accuracy)

The student will uces his knowledge of rutheraticul principles
ard deronsirate for minself the amount of gae th.t can be.
adsorbed on 1.0gu of charcewi (Specific acsorption:
1000sq ft per gn in a problem of the fo.lowing sort:
(&Cj, aceuracy)
"t g Ho.o wmolecuie te.os up un erca of 12sq A° when
adsorbed, what vclume at ST of H2S can te adsorbed on

1.0g of charcoal.

Tae student will state in writing the principle of LeChetelier
(9C% accurecy)

Using his understanding of LeChatelier's principlie the student’
will explain in e short essay siduations of the following type:
Tce is added to warm wster in a well=insulated container
&t atmospheric pressure. The amount of ice in the mixture

decrcesee ror a time then reniins constunt. (Eint:

first stete ti.e temperature «f tus finsl wxture., Tell what
wiil happen to the texperature i the preszure on the ice-
water mixture is greatliy increusec; to the ice.

(0% accurscy)

S i - g I8 e o | et oo e SOt g,
S

Using his knowledge of' kinetic theory, the student will

discuss: the situation ir objective "q" in a short essey.

(Eint: cormpare quuiltatively the 3 phases present with
respect to: density ¢ the phasg...eversge i.inetic erergy
of tne molecules; average potential energy of tie molecules;
coLprestibisity of the phuse; ordering of the nolecuies; pressure
of the waoter. (8Cg accuracy)

Using & phase cisgrem of water, the student will state tne
phuse thut cccurs wnder tne foslowing corditione: gas,
liguid, or solic (90% ac.uracy).

4.58um  0.0C98°

760mz= 108°

S0mz 20

760:m  =5°

In the followiny situstions the studexnt wil. predict the
correct resuit ( redction proceed to the lefi :
: reaction proceeds to the rigit) using
nis knowledge .f ke Cisteliér's principle (&Cy aceuracy)
i Eeat <+ Agﬁoi(s)----- solution: endotheraic rac ion

heat is sddied to the systiem
Tce is adeed to the sysiem=:. - <~

“w '
- -
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u. (continued)

20. Ha + 12"""""- 2KI
Preszure ie adced to the systewm

3¢ Nop + SHpwemw===2hid_
2 Presture is indreased
Pressure is docreased

Y

6. Solutions (& lecturee; % laboratory experiments)

. - € ot . ®
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General Cobjeciive: fThe stulest will gain a knowledys and understanding
of soluticns. £fec «ill be atic to use wethemutiical concepts t explain
propertiss of solutions ecf: wmolul freezing point, élevaiion of molal
molal boiling point, j dissociatio.. He will be abie to def'ine the
terr neutralization ané solve problews involving s-woichiometry and
oxidation-reduction.

Specifiic objectives:

- -l KT I~
TRT RO e

e&. The student will maten the following words with their
correct derfinitions: (80% accuracy)
alloy, solute, solvent, mole fraction, molari‘y,
wollity, norrziity,- satur.ted, uncuturated, eiectrolyte

b. The student will use his understanding of' sclutions and
state in writing which conditions produce grester solubility:
sugar in water or sugar in alconol
sugar in water or salt in weter
zesoline in wuter or gasoline in alechol
(9Cs% aceuruey)

c. Tne studert wiil state wiich of the following solutions is
most concentrated eand list the others in decreasing crder of
concentration (505 agcureey) - 2
4,00 X 10" mcie of sugar GO12H,.0,, and 5.0C X 10 "mole of H
. . . 22711
0.25m sugar solution
1.00g of sugur per 10.00g of water

: d. In a short essuy +he student will describe how one can
prepare a saturutcd, Unsuiuruted and supersetiurated solution
of potessiuz acotzte (100% aceurscy)

e. The stwudent will classily the foiiowing compounis as
eleciroiytes or non-eiectroiytes: (86C% accuracy
HCL, acetic ncid, socdium hydroxide, sucrose, ethy! alcohol,
] _ : oxygen, acetone, sxzoniun hydroxide, mercurous chloride,
sodium cihloride

2
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£, Trno student will be atlec to colve probleus invelving
properties of ceolutions of 4he following type:
(70;c accuracy ) /

Fow can you acccunt for the fuct tint the freezing
point deprussoion por wole of KaCl is greuter in 0,001M NaCl
solution t..n in 0,0l MaCl so:ution--short ecsay

In a O.lm aquecus solution, the weax acid HX i3 5.0%
dissociated. Culoulute tne expected freezing point of
this souutior.

h

An automotiiie radictor is filled with 2.0gal ol antif'recze
and 8.Cqu = watar. how cold can it get beficre this
rediator YIreczou" (hssuxe the entifreeze to be
rnonelectrolyte ethylene glycol, Coli0, having a density

of l..2g per mle Assume water to hive a density of

1.0g per mi. 'The wolal freezing-point deprescion constent
of water iz 3.35°F. per mole per 1,000z of water.

2. The student wi.l state in writing 3 chamical properties
of acids, and turce crewical properties of bases (10C% accuracy)

he The student will define in writing, using electrornic symbols
when necessary the terme acid ard base: (80% accuracy)
in the meost usual renner
in torzc of the Zronsted-Lowry concepts give an exarnpls
in terme of the Lewis structure ) of each

-

i, The student willi classify tne following acids as bein
eiti.er monccasic, aibasic, tribssic (90% accurucy
H;S0,; LECl; HCac; -EzpPQy ; H2904';

.

jo The student wilil solve prceulems involving stoichiometry
of solutions of tre feclloving types:.: (7¢% accureacy

How many moles ol zculfuric acid H2504 are in
1.96¢. :
0.156grcu equivelents
0.3C0 liiter of C.o0M HaSC,

0.300 iter of 0.50N Ho804
neutralized by O.l96mole of haCH digsolved in 196ml cfweter
neutralized by 25.0mi of 2,40 X 1077N Ba{0H),

Assuming cowmpuacic dic

rolesof positive wxd

following solutiions
20.0m1 of .10V LaCl
3C.0ml o1 C.2(X CuClg
50.0ml of 20k La(NC:).

Wnen the three accve s;mﬁlgs are wixed, tre final volume is

10C.0ml Caleulete the concentration f Nu+, Ca+s, Cl-., and

noi- ir. the final solution

cietion, culculute the number cf

€0
of negative ion in each of' the




k. Tre student will solve oxidation reduction protlems of
the following % ve: (704 accuracy)

Complete and balunce tae equation for the follo.sing change in
acidic solution:
Cr207" + Sh+e cee—ae=Cr™? 4 Sp¥h

Celculeto the number of moles; the rumier of gram-ogquivalents;
. the volume o 0,10} solution; tho\vclumo of 0.10i solution

of Ko0r,O7 required to just oxidize 75mli of 0.30M SnCl,

by the ébove reuction. \

P

!

UNIT 7o Chemical Zquilibrium (9 lectures 3 laboratory experiments)

. General Objective: The student will understend the concept of
equiliborium. He will be abie to sclve problems involving Discocietion
Constant and Ionization Conuturnts and explain the results interms of

Kiretic Theory. .
Specific Objoectives.

a. The student wi.l use his understaiding of ecuilibrium and
kinetic theory to explein in writing, briefly -the.
fol.owing situctions: (75% aceursey)

1€0,(g) + ki (g) =m=m=CO(g) + HZ0 -10kesl

the effect of a rise in tewperature in terms of
dissoci.tion corstent, tle principle of LeChatelier
end kinetiecs.,

the effect of a riscof pressure in the same terus

b, The studernt will distinguish in writing beiween each of the
foliowing : (&Ch accuracy) |
Lew ofchiezical equilibrium; mess-action expression,
equiliiriun cordunt

¢ The student wil. cexonstrate his understanding of equilibriuc
by expressing graphically the followirg situations: (607 accuracy)
lA (g) + lB (E)ul.:a...lC(g) -

The cnunge of caucentrations-of A, By-C-with tine as
equilibrium ic cppro.ched winen o
one mcle of A and one mole of B are simulteneously irnjected
into an eupiy box

.....
-~ —

one moe ofC is injected irnto &n erxpily box

one mek o: A and Two moles of B sre simultuneously
injected intc zn eupty box.
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de Tne student will list in oriér‘;;"iﬁz;gésing coump leteness
of recction the. following situations: (1005 accuracy)
K= 1; K= 209 K n 20-10

- -
< yeae aey

o. The situdont wi.i solve equilibrium problems of the following
. type (7Ci accurecy)

At 986°C, the & for
Ho(g) + COo(g)mmmmmeH,0(g) «+ CO (g)
. is 1060

{
In several expcrimentis tiie gases were pixed in initiel concentra- !
tions (in woles per liter) es incicited below. In each E
of the cases, ceiculute the final equilibrium concentration !
of each coamponent at 986°C 4
1. 0.50k H, and 0,504 CO2 g

2. 0.50M ﬁgo end 0.5CH CO , ;

50 00501". éacin of Hz, 002’HZO trd CO. Ei

£« The student will titraute acids axd bazes (loq%'agcuracy)
Laboratory end experiment with the use of frdicators.

g. The student wili deterzine the pH of tie fol.owing solutions:
(80 accuracy) -
pure weter; O.50M HCl, C.C1OM LeOH; 1.0 X 0™ NaCl;

h. The student will demonstrcte his understand of dissociation
constants by expleining brif€ly in writing the following
situation: (80i accuracy) » N

Suppose that to acid HX is a weak eiectrolyte.
ihat happens to the He concentration of an EX solution
if: weter is wdded
gaseous HCl is added .
solid NaX is added ,

-~ 4

{. The student will solve problems invelving pH afid Kaigs of the-
foliowing types: (605 accuracy) .

Given thet Kgigg equals 4.0 X 10c=9for EX end 9.0 X 1077 for
HY. Which of ine following solutions has the highest pH
. & solution made by dissolving O.lOmole of XNaX
in C.5Cliter of solution
2, @ soluticn upde by dissolving 0.l0mole oflaY in 0.50
liter of solution '
3, a solution made by zixing 0.10role of HX with
0.10mole ofNaCH in O.20liter of solution
L, @ solution m:de b mixing O.l0Omole of KY with 0.10
mole of NaOH in 0.2Cliter of solution
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i. continued—Froblens involving kdice grd. pH

T
Pl

1. Czlculate tne concentration 6f H* in the solution mede
by zdding C.“Cmolc ~f'Nal H;O to l.o liter of 0.50M
v 1e0. 1o 1.0 liter of 0.50f HC,H,0, Tnis solution is a
- : 572
buffer solution. )
2, Calculate the He concentration after 0.050mole of HCl hsae been
added to 1.0 lLiver cof the bufffer above

3. Calcalute the L+ concentration after 0.0ﬁOmoléh%FfNédﬁthas-been
added to 10 liter of the buffer in the first situation

Repeat the calculations in 2 erd 3 for the addition to
1.0 likr of water %o ses vhel effect the buffering process

hes on the chaunge of Hee
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I. ATOMIC NATURE OF MATTER

The concepts of matter and energy will be discussed including

such topics as the laws of conservation of mass and energy, the states of

matter, homogeneity and hetergeneity and purification. Dalton's Atomic
Theory and the classical experimental laws that support it will also be

studied.

Goal:

Goal:

Goal:

the student will define and recognize examples of the atates and
classifications of matter
objective: The student will define the states of matter in terms of
volume and shape ' 100
objective: Given a list of common substances, the student will
select the correct classification ¢f matter for was
80
objective: Given a list of the classifications of matter the student
will note whether they are homogensous or heterogeneous
80
The student will understand methods of purifying matter
objective: Given a list of purification techniques the student will
define each in 50 words or less and give and example of
each 90
The student will know the classical experimental laws supporting the

Atomic Theory

objective: Given the definitions of the laws and the names of the
laws the student will correctly metch the name to the
definition 80
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II. THE MOLE CONCEPT AND EQUATION BALANCING

Perhaps the most basic stoichiometric concept is that of the
mole. The mole concept is used in all chemical calculation and therefore
must be carefully learned. Such terms as Avagadro's number, atomic and
molecular weights, gram atoms and gram molecular volume must also be
understood in terms cf the mole concept.

The chemical equation is an important tool if properly written
and balanced because it incidates the kinds and numbers of reactants used
and products formed in a chemical reaction. The methcdes for writing correct
chemical formulas and balancing equations will be discuassed intthis umnit.

Goal: The student will be able to write correct formulas and balance
equations
objective: Given word equations the student will select the correct
equation 80
Coal: The student will understand the mole concept
objective: The student wiil define the term mole in 25 words or less
100
objective: Given simple compounds, the student will calculate the
molecular weights and select the correct answer
85
objective: Given various fractions of moles the student will either
choose the correct weight in grams, the correct number of
atoms or molecules or the correct volume occupied by
that amount of material 70




TII. CALCULATIONS FROM CHEMICAL EQUATIONS

From the balanced chemical equations the weights and volumes of
the chemical species used or made in a reaction can be calculated. The
following types of problems will be included : a) weight-we.ght problems;
b) volume-weight problems; c) weight-volume problems and d) volume-volume

problems.

Goal: The student will be able to solve simple stoichiometric problems
objective: Given a list of terms the student will select tlLe correct

objective:

objective;

definition of each 90

Given a list of quantities (in terms of the number of

atoms, gram atoms, gram molecular volumes etc.)the student
will select the correct number of moles represented by that
quantity 75

Outside of class the student will solve 20 problems involving
the following types of problems: a) weight-weight problems;
b) volume-weight problems; c¢) weight=-volumes problems and

d) volume~volume problems. 80




IV GASES

Gases are the simpliest chemical systems. As such they have been
exteneively studied and described mathematically, physically and chemically.
None of the simplicity of the gas system is found in those systems involving
liquids and solids. For this reason a study of the gas system is a very

useful one.

Goal: The student will be able to define the gas laws and make simple
calculations involving them
objec tive: Given the name of the law, the student will select the
correct definition of that law 920
objective: Outside of class the student will solve 2U problems

involving the use of one or more of the has laws
80

Goal: The student will understand the kinetic molecular theory
objective: Given a list of statements the student will select those
that are contained in the kinetic molecular theory 80

‘ objective: Given a list of statements about gages the student will
? note which are facts and which are assumptions 70 4




V. WHAT ARE ATOMS LIKE?

Atoms are composed of electrons, protons and neutrons. The protons

and neutrons for the nucleus which is surrounded by a cloud of electrons.
The classica! experiments that were used to discover these elementary
particles are oxcellent examples of the use of macroscopic properties to

determine microscopic structure.

The unstable nucleue emitts particles to become more stable. This

phenomenon, known as radloactive decay, is of great use to modern scientists.

Goal:

Goal:

Goal:

The student will understand the conclusions made from the classical
experiments involving the discovery of the elementary particles
objective: Given the experimental apparatus and a brief description of

the experiment the student will select the cofirect experimental

conclusions 15

The student will understand the concept of isotopes
objective: Given a list of properties the student will select those

that: apply to isotopes 80
The student will be able to write equatlons indicating the modes of

radioactive decay

objective: Given the modes of radioactive decay the student will select

the correct definition of each 90

objective: Gilven incomplete equations for radioactive decay the student

will select the correct completion for the equation 75
objective: Outside of class the student will calculate the amount of
energy released in the following nuclear reaction:
2 4
Zlﬂ 2He
Be sure the units of your answer are those of energy.

100

-
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VI. ELEETRON SHELL STRUCTURE

Through the use of spectroscopic analysis the configuration of

the electrons in the space surrounding the nucleus can be studied. Such

i concepts as the quantum number system, the conféguration of the orbitals,

Goal:

Goal:

the energy levels and their f£filling, the orbital gecmetry, the excited atom
and ionization will be included in this unit.

The student will understand the rules for falling electron shells
objective: The student will match the orbital symbol with the

orbital shape 100
objective: Given a list of electron shells and subshells the student

will place them in ascending order in terms of energy

90
objective: Given the atomic number for an atom the student will
select the correct electron configuration 80

The student will understand the concept of ionization

objective: Given various energy level transitions the student will
select those which are allowed transitions 100

objective: Given a series of energy level transitions the student will

select those which yield ions 90
objective: Given the electron configuration the student will select
the most probable ion that would form 80

objective: Given the elec tron configuration of the stom and the
lon the student will indicate whether the ion is positive

or negative and indicate the magnitude of the charge
85
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VII, THE YERICDIC TABLE

Mendeleev ordered the chemical elements in chart form according
to their chemical properties. He jncluded all thoge elements knows at that

time and left spaces for those elements as yet undiscovered. He predicted

the properties of these undiscovered elements which have since been
varified following their discovery.

The periodic table allows the prediction of the properties pf
the elements and their compounds. Such perimeters as kernal chamge, lonization
potential and electron affinity can be easily predicted. The study of the
periodic table teaches the student about the similarities and differences among

the elements.

e NIRRT T e R

Goal: The student will understand the relationships found in the periodic

table of elements
objective: The student will select "periodlic perimeters'" from a given

T TR T T e PR

1ist of perimeters. 80
objective: Outside of class the student will write a list of at least

10 of ther periodic peoperties of Group I elements and at

least 10 for those of Group VII. 90
objective: Given an element the student will select its correct period

? | and group 90

W




VIII, HOW DO ATOMS INTERACT WITH ONE ANOTHER?

Only the electrons in the outermost shell of the atom are involved
in chemical bonding. These bonds may be covalent (shared electrons) or
{onic (transferred electrons), weak or strong. To enable the student to
predict the types of bonds that will form between elements the electron
dot formula methpd is used to depict the outer shell electrons.

Goal: The student will be able to write electron dot formulas
objective: Given the element the student will select the correct ;

electron dot formula 90 %
objective: Given the electron dot formalas the student will predict ?
the type of ion that would form 90 ;

objective: Given the electron dot formula and the atomic numbar the
student will select the correct electrpn configuration S
85

Goal: The student will be able to form moleculies which contain ionic and/or é

covalent bonds
i
objective: Using the periodic table the student will select the correct

g type of bond for given molecules 80 b

objective: Given pairs of molecules the student will select the correct :
electron dot formulas that illustrate the formation of ionic

! bonds 80

; objectiver Given formulas for covalently bonded molecules the student ]

will write electron dot configuration for each 75




IX. WHAT ARE MOLECULES LIKE?

The molecular structure or architecture, if known. allows many
of the chemical and physical properties of the molecule to he explained.
Particularly in the area of organic chemistry (the chemistry of carbon
containing compounds) the molecular structures are very important because

more than one molecule can have the same molecular formula.

Coal: The student will understand isomerization 3
objective: Given pairs of isomers the student will select the type of é
isomerization illustrated 30 :
objectiver Given one isomer and the type pf isomerization the student
will select the correct example 30
Goal: The student will be able to recognize simple organic functional groups
objective: Given a list of functional groups and a list of examples

the student will correctly match them 30
objective: Given the molecular formula and type of compound the student
will select the correct molecular structure 80

objective: Gliven the molecular structure the student will select the

correct name for the compound 70
Goal: The student will be able to apply the techniques of structure writing
to inorgani molecules
objective: Given the molecular formula for an inorganic compoun, the
student will select the correct molecular structure
60
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¥, CHEMICAY, EQUILIBRTUM AND KINETICS

The relationship of ¢ime to chemical reactions is & very important
one since a reaction can occur very rapidly, as in an explosiion, or it can
take weeks, as in the rusting of iron. The chemist must know how long a
reaction will take and therfore must study chemical equilibria and kinetics.

Goal: The student will understand chemical equilibria

objective: Outside of class the student will solve 15 elementary
problems dnvo'ving equilibrium constants and concentrations :
80

Goal: The student will understand why reactions f£o to completion
objective: Given a list of reactions the student will select those
that go to completion 80

objective: Given a list of reactions the student will select the reasan

vhy the reaction goes to completion 80
?ﬁ! Goal: The student will understand the factors that influence the rate of a
reaction
objective: Given a change in the reaction environment the student
will select either increased or decreased to indicate the
change in the reaction rate 90
objective: Given a chemical situation the student will selec t the
method that would either increase or decrease the rate
80
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XI. AQUEOUS CHEMICAL EQUILIBRIA

Water has been called the universal solvent and as such its sgudy
] is importent. Salts dissolved in water form acidic, basic or neutral solutlons.
The measurement and/or calculation of the pH indicates whether a solution is

acidic, basic or neutral.

Goal: The student will be able to recognize acids, bases and salts.
objective: Given a list of substances the student will indicate

j whether they are bases, acids, or salts 80

4 objective: Given a list of acids and bases, the student will indicate
i the type of acid or base and the degree of ionizatdon 3
ex: NaOH: strong base: completely ionized 75 ;

Goal: The student will understand the use of pH and pOH
objective: The student will define pH in 25 words eor less and also

; define it mathematically 100
; ohjective: Given a list of pH's the student will indicate whether
each is acid, bas or neutral 80
objective: Given a list of pOH and pH the student will convert them
to PH and pOH respectively. 80
objective: The student will solve 10 problems involving the calculation
of p! and pOH for solutions of strong acids and strong
basces 80
Goal: The student will understand the solubility rules
objective: Given a compound the student will indicate whether or not

the compound is solubie in water




XII. MACROSCOPIC PROPERTIES AS DETERMINED BY
MICROSCOPIC STRUCTURE

Many structural properties of solids can be deduced from the
study of the macroscopic properties of the material, for example such
properties as heat of fusion, melting point, hardness, brittleness, etc.
These properties indicate the degree of order of the solid.

Goal: The student will understand the structure of the differem: types of

crystals that form

objective: Given a molecule the student will indicate whether it
will form an ionic, covalent or molecular crystal 70

objective: Given the data obtained from a crystal study the student
will indicate whether it is an ionie, covalent or
molecular crystal 80

objective: Given the types of crystals formed the student will
select the correct properties for that type of
crystal 80
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XITI. CHEMISTRY IN INDUSTRY 1

Through chemistry products have been created that have changed our !
entire way of life. From plastics to jet fuels, chemists have used old
molecules for new purposes or created new molecules for new purposes. The
study of some of these products will give the student an introduction to
the vast chemical industry in the United States today.

peis

Goal: The student will understand the ways heavy chemicals and metals are
produced, purified and used

i AR TN - L5y

objective: Given a list of heavy chemicals and metals the student

2

will select the correct method of preparation 80 3
objective: Given a list of heavy chemicals and metals the student 4
will select the correct uses of eack chemical 80

Goal: The student will understand how petroleum products are purified,
modified and used
q o B objective: Given examples of petroleum prodpgfg%ﬁbe student will :
indicate the size range of these molecules 90 A
objective: Given a list of refining processes the student will
select an example of the use of the process 80
objective: Given a list of petroleum products and biproducts the

student will select a use for each product 80

e VS s ot Tt

Goal: The student will understand the types of polymers used in plastic H
manufacturing 5
objective: Given examples of polymers the student will indicate %

s the type of polymer illustrated 80 2
objective: Given the materials used to make a polymer the student 4

will select the correct polymer formed from these §

materials 70 ;

N,
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XiV. BIOMOLECULES AND BIOPOLYMERS

The study of the complex molecular assembly known as the cell
incorporates many phases of chemistry, physics and biology. We are composed
of cells and therefore the study of this system is of interest to every
student. Topics such as how food is digested, what the 'food" molecules
are used for, what "food" molecules become in the cell, what hormones do,
why cells require minerals, etc. are just a few of the possible areas of
investigatfon in biochemistry and molecular biology.

Goal: The student will know the types of biomolecules and biopolymers
objective: Given a list of names of molecules that student will
select the correct type of molecules represented by
each 90
objective: Given the molecular formula or molecular structure
the student will select the correct type of
molecule represented by each 80
objective: Given the name of a molecule the student will select
the correct molecular formula for that molecule
80
Goal: The student will understand how polymers are formed by the cell
objective: Given the building blocks of a polymer the student
will select the correct polymer formed from these
materials . 80
objecttve: Given the name or structure of a biopolymer the student
will select the funtion that molecules performs in
the call 80
Coal: The student will understand what ingested food substanc@s become
in the cell
objective: Given the type of molecule the student will select the

correct substance formed ir the cell 80
objective: Given the end product of a biological pathway the
student will select the correct starting material

70
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V. satcerials Of Instructlon:

A, Regulred Texts And nanuvals:

Text: Fundamentals Of College Chemlstry, Tty Wood et AL,
harper And Row Publishers, 1966. Irice 37.75

Laboratory ianuel: Laboratory Ienusl For College Chemistry,

Smitg ond Wood, 3rd Edition, Earper And Row Fublishers,
1966, '

VI - ORGAVIZATION OF EACH CEAPTER OF INSTRUCTION

Chapter 1 : Some Physlcal Measurements

A. Goals:

(1) The students will become acnuainted with and e able to
apply fhe Fetric Syrsterm Of measurement.

(2) Tue students will becorme acruainted wwith the Centlgrase
2ud Tabrenzelt Thermometers, be able Yo usge them, and
eonvert from one readln~ to the other.

(3) Tue student will lknow the Gefinitions of certain key words
in this cnopter.

B. Speciflic Objectives:

(1) With the help of the metric system chart on the front
wall and hisg notes, the gtudent will answer 20 queations
on a multiple cholce and coupletion type test involviug
the use =nd converszion of units in the Letric System,
in one hour, in class, with a base criterion of 70%.

(2) The student willidentify the type of thermométer used
and read the temperature from a drawing on an examination
and convert the reading to the other scale in 5 minutes
in class, without notes, with & 'ase criterion of 90%.

(3) The student will match the following words with the
correct definition on a short test, in clsss, in 10
ninutes, without notes with a Lase criterion of T70%:
Density, Specific Gravity, Chemistry, Sclience, Matter,
Energy, Hypothesis, theory, law, Temperature, Calorie,




A.

B

C hapter II - Atomic Structure; Atomlc Welshts

Chapter 15; Luectrons and Freriodle Relationsghlps

Goals:

1,

2.,

5.

The student willl know the names and sieniflcance of
the three component parts of any atom: the proton,
the election, and the neutron.

"ue student Wwill know the atom accordlug to Bohr ond
the arran-erent of the three fundameantal parts of the
atom into a winisture seolar system.

The student will know nnd understond how the atomic number
de'eriilnes the anumber of pretons in the nucleus and

the number «f electrons vhleh su round the nucleus in well
de iacd energy levelg or shells.

e stude P wl.l Xunow ond underst.nd the ..eaning of
atomle welshte end isotopes and what the standard 1s.
for atomlc welshts.

The studront wlll lnow the orbltal confisuration for the
firet =0 elenents.

Svecific Chlectlives:

1.

The student will draw the atomlc plcture of 5 of the first
20 elements shown on the periodic chart showlng the
arrancenment of the three funda.antal partlcles on a unit
test covering chapters 1 thru 4,

Given the atontlc number of five elements, the student will
ldentify the number of neutrons in the nucleus on a unit
test.,

with the help of the preriodic chart, the student will
wrlte the atomic weicrhts of 5 elements to the nearest
whole number using the prescribed rules as glven in class
as part of the unit test.

The student will indicate on = short answer item on a
unit test the name of the element used as the first
standard for atomlic welghts, the second element used, and
the present element used.,




CRAETLER 3 - HoOW Atomgs Combine; Compounds and
Chemlcnl Changes.

A, Goals:

1. Tee student will know and undcrgtond how atoms combine
to forn molecules and ions

s . spe students will knou the classliication of the three
mejor type of clements anG ncw they combine to form
COMTOUNGE

3, The student wlll te cble to apply the RULE CF EFGHT
1n the formatlon of compounds.

4, The s tudent will know the three mein rinds of evidence
which the cherist vses 1O deterxrine rhether or notb

gubst mees react chemicelly uthen they ale brou~ht together.

B, Specific Chjectlives:

1. From a ligt of 11 saterials, the student will indicate
on a unlt test waether each is an element(EB), compound
(¢), or & mixture(ld) .

5. The student will draw electron dot symbols of what he
thinks happens when one element combines with another
element to form a compound. T 1% will be done on &

unit test.
and physical
3, Given a list of 5 chemlcalachanges on a uwnit test, the
student will chcose which are chemical LY encircling
the proper number. ‘

4, Given a list of 5 chemical reactions on a unit test, the
student will indicate whethér each ls an endothermic OX
expthermlc reaction.




CHAFTER 4 - Formulas and Equations; Classification
0f Compounds.

A. Goals:

1.

2

6.

“he student will know and be able to reproduce the
i.2tter Classificatlon Chart developed bt the instructor
during & lecture.

The student will understand the meaning of the terms:
oxlaation number, di-atomic molecule, formula,acids,
bases, salts, electrovalency.

The student =-11ll bte able to write fouvmulas from a list
of ouldation numbers «i-en to the student as a hand-
out,

The student will “e able %o write the names of compounds
from thelr formulas.

The student will be able to *rite a simple chemical
equation from paeticulsr information siven to him,

Tire stident will be alile to determine vwhetuer & solution
1s an ¢ ectrolyte or non-electrolyte.

Srecific Objectives:

T

2

3

4,

5

Glven a list of elements, the student will write the
formulas of six compounds as wart of the unit test.

Glven a list of ten terms, the studcnt will define each
by short answers on a unit test.

The student will reproduce thr Matter Classification
Chart on a pop quiz ,in class, In ten minutes with a
criterion of 100%.

Given a list of six formulas, the student will name
eacn on a unit test,

Given the names of five solutions on the unit test, the
student will determine whether the s lutions are
electrolytes or non-electrolytes.

oot g oy

e e G




CHAPTER 5 = ‘jelght Relationships From Formulas
and Bquatlons

A. Goals:

Be

1.

2.

De

The ztude t will know and understand end apyly the mole
concert in cherlstry.

Tre student will be able “o dctermline the molecular welsht
of any compound

mhe student will determine the %-compositlon of any
corpound from its formula,

fhe student will be able to determine tne empirical formula
and the true formula of a compound.

Tae student will be a.le to express the wel:sht relationship
inherent in & chemicsl equation 2nd do problems involving
welzht relationshlps.

Specific Objectives:

1,

The student will write the formula weight of six compounds
on a unit test.

fhe stud.nt will calculate the %-comp of each element
of a compound on sz unit test.

The student will deteymine -hich of three compounds
nas the hi hest rer cent of carbon on a unit test.

Given the anzlysis of a compcund by %-comp, the student
will derive the empirical formula of two compounds and the
true formula of one of them on a unit test.

Given three word reactions, the student will write the
equations and calculate the welsht relationships on a
unit test.




CHAFTER 6 - The Ferilodic Table

A. Goals:

1. T.e student will be acquainted with the anatomy of the
Ferlocic Chart lnterms of horizontal rows and vertical
columns.,

2. The student wlll know and appreciate the sl.-niflcance
of position or placewment of any one element or £ mlly
0f elevents on the chart.

5. The stud nt - 111l Te akble to apply his knowledge of the
anavomy of the chart cnd the position of any element
to a mock set-up of letters tec the first three rows ;
of the chart. ’

B. Specific Objectives: i

1. Given the firet three rowvs of a mock set-up of a
reriodic chart using letters 1n alphabetlcal order
in rlace of the regular asomic symbols, the student will !
encircle the number 1n frent of s list of 10 ficticlous ‘
compounds wnicn are correctly written on the unit test.

2. Irom the sane ficticious chart om the unit test, the
student will encircle the numuer in front cf the
ststements which are correct.

CHAPTER 8 - The Kinetic Theory Of Gases

| I A. Goals: ?

1. The student will know and understand the five essential
points of The Kinetic Molecular Theory of Gases.

2, The student will kxnow how mas pressure 1s measurgd,
what standard conditions are and how to convert fiom
one unlt to another unit of vweasurerent.

G
.

Tre student "ill he ahle to state and apply Boyle's 5
aad Charles' Laws. ]

B. Specific Objectives:

1, On a unlt test , the student wiil state the .1ive i
essential polnts of The kinetlc kolecular Theory.

2. Given a pressure measured 1n lb/in2 , the student will

convery this reading to the corresponding readling in
inches of Mercury and millimeters of Hg, on a unit teat.

3, 0n a unit test, thne student will indicate in = general
way what hsppens to a certailn volume of a gas if the |
] pressure and temperature are gltered individually. ]




CEATTER 9 - Calculations Ianvelving Gases

A. Goalg:

1. The student will know tie mathematical expression and
arrly the folloving gas lows: 2oyle's Lew, Charles' Law,
gay-Lussac's Law, ond Dalton's Law Of Fartlial Fressures.

o, mhe studest will st-te snd understand and apnly Avagedro's
Law and KumbeX.

3, The student will fnderstand snd apply volume-welght, and
volume-volume reclationrhips in chemical equations.

B. Specific Oujectives:

1., Cn a unit test, the student willanswer 20 multiple choice
1tems coverins the r~as laws listed in roal #1.,

o, The student will msw:r two multipe choice items on a
anit test concerning Avoradro' Law and Avogadro's number,

3, The stud:nt ¥1ll answer three questions involving problems
of volume- weilrht and volume-volume type on a unit test.




CHATTER 10 - Yater and Eydrogen Feroxide, The
Liguid State

A, Goals:

1. The student will know and understand the physical
properties of water, the structure of water mclecules,
and the chnemical propertles of water.

o, The s tudent will know and understa nd the definitions
of the following terms: Hydrate, anhydrous, water of
crystalization.

3, The student will know the comrosition of natural or
normal water and also that of heavy water.

L, The student will know the structure, properties, and
preparation of hydrogen peroxideo.

5, The student will becomxe scouainted with the following

‘ properties of water:s shape and volume, compressibility,
i change of volwme with temperature, diffusion, evapoor-
: ,ation and solidification, boiling point, and critical
témperature.

6. The stud¢nt will realize why water is a very unusual
liquid.

B, Specific Objectives?

1. On a unit test, the student will answer 15 gquestions
of the short answer type concerning the physical and
chemical properties of water, the definitions indicated
in goal two above, the comrosition of natural and
neavy water, the structure and preparation of hydrogen
peroxide, and some unusual properties of watere.




CHAPTER 11 - Solutions

A, Goals:

1. The §tu§ent will review and know the place of solutions
on the Matter Classification Chart developed in chapetr 4.

2. The stuqent W}ll know the definition of and anatomy of
a solutlgn; the factors which affect soluhility, how to
express the concentration of solutions; ¢ ' :
O s; and the types of

5. The §pudent Will be able to do problems imvolving Molar
soluL}ons; titration of acids and hases; and molal
solutions.

B, Specific Objectives:

1. The student will answer 17 multipl y i i
‘ 1 ans e choice items d i
from the pgoals on a unlt test. F srived

CHAPTER 12: Rates Of Reactions; Chemical Eguilibrium

A, Goals:

1., The student w 111 know the definition of tue rate of
reaction; understand and apply.the factors which
influence reaction rates.

o, The gstudent will know and apply the nathematical expression
for the chemical equilibrium coanstant K.

%, The student will know the factors which will introduce
a stress into the eguilibrium reaction and the effect
produced according fo LeChatelier's FPrinciple.

B. Specific Objectives:

1. The studcnt wi.l answer 4 questions on a unlt test
of the multiple choice variety concerning the factors
which influence reaction ratese.

o, The student will write the nathematical expression 'K!
for o chemical equation on the unit test.

3, The student will answer questions on the unit test
regarding the affect of various stresses introduced into
s particular egation at equilibrium. -




Chapter 13 - Ionic Equilibria

A, Goals:

1, The student will know and understand the general acid=-
base‘relatlonshlps; the strength of acids and bases;
and “he ilonization of a weak acid.

2o The stuqent will be able to apply the ionization constant
expression to selected problems involving aclds and bases.

5. The student? will derive, know and apply the hydrogen ion
concentration expression (pH)

B. Specific Objectlves:

1. The student yill angwer 6 multiple choice items on a unit
test concerning the application of the mathematical
expression pH .

2 ?he student will solve aproblem on the unit test which
involves the ionization constant (XK) .

CHAPTER .-16 Electrochemistry; Oxidation-Reduction

A, Goals:

1. The student will understand the principles of oxidation
and reduction as they apply to a battery and an alectro=-
lytic cell.,

2, The student will determine what was oxidized and what
was reduced in a chemical reaction.

%3, The student will be able to balance a redox reaction
using the k-reaction technique.

B, Specific Objectives:

1. The student will answer 8 multiple choice type
questions on a unit test in the application of redoxX
principles to an electrolytic cell and redox in general
with stated conditlons and criteria.

2, For a gilven reaction the student will indicate on the
unit test: (a) What was oxidized and reduced; (b) the
oxidation 3 reaction; and (¢). the reduction %2 reactilon.

3, Given a chemical reaction, the student will balance
the reaction using any technique he wishes on the unit
teste




Ao

B

CHAPTER 25 - Nuclear Chemistry

Goalss

1

The student will review and know the fundamental
particles in the nucleus of an atom and apply that
information to natural radioactivity, and be able to
trace the transmutation of Radium to its end product
lead .

The student will understand and ap-ly the rrinciple
of =1ife in radloactivity.

fhe student will learn how particles are accelerated
and the devices for accelerating them,

The student will uvnderstand and apply Binstein'
equation e=mece ,

The student will understand what 1s meant Dby nuclear
fission and nuclear fuslon.

The student will know the constiruction and function
of the nuclear reactor.

Specific Objectives:

1o

2

The student will be given a series of particle emisslons
and asked to determine the final atom achieved in the
decay process on the final examination.

Given the 3-lifé of a particular atom, the student will
determine the amount of thatnucleus has decayed in a
certain length of time on the final examination.

The student will determine on the final exanmination
what the result may be when a nucleus of Uranium is
bombarded with a fast moving neutron.

civen the delta H for a particular nuclear disintegra-
tion, the student will determine by calculation using
Binstein's equation , the mass loss of the original
atom on the final examination,

The student will be asked to glve an example of a
fission and a fusion reaction on the final examination.

On a unit test, the student will be asked to match the
parts of a nuclear reactor with their proper function,




ﬂ.o

CHAFTIR 26 = Croanic Chewistry I: 2he Dydrocarbons

scauaiated —ith the vast area

1. Tue *txdeﬂ will becoe 1
ag orsanic Cuemletry.

Ik
el »
of cheniLTry known ag

L%

2, The gtud-at will kaner the a-me, ztructural formula,
molecuiar formule, nnd homolorous series formula for
the hydrocarbong of tue allrne, ﬁlhene, alkyne, and
benzene tynes.

3recific Chjectives:

1. 2iven the names of 15 nydrocar.oang, tuc student will

write the molecuiar und sgtructural formulas for each

cf tne:s on tue final evwowmination.

2. Glven the torrulcg for 5 hydreocarbons, the student will
supnly the corresct name :or each £ ther on the final
exe. ination,

CEAFTER 27 ~ Orsanic Chemistry II; Derivatlves
Cf The Eydrocarbons.
Goals

1, The students will review znd know the preflxes and
radicale rertinent to usydrcarhons.

2, The stuvdent will Xnow the meneral rormulas for: Alcohols
Lthers, sldehydes, Ketones, Orwanic aclids, and Esters,

3., The student will know the srecific formulas for the
first “hree members of each cnlgzificatlon.

4, The student will e able to start vith a particular

alkane ~nd he able to cerive tuce corres:cnding alcohol,
ether, etone, or/enic acid, aldehyde, and ester.

Ipeclific Ohjectlves

1., The studcnt will be given the name of a lower alkane
on the final exn mlnatlon and write the molecular and
structural formuls as well as the name of the corres-
ponding derivative s in tne tlanks rrovided on the final
examination.




CHEMISTRY OBJECTIVES: SET #_4




LESSON 1

Specific objective: ‘
Giver ten assorted dimensions, volumes, or masses, in
class and without references the student will oconvert each into

its corresponding English or metric counterpart, as the case
may be, with at least 70% accuracy.

LESSONS 2 and 3

Specific objectives:
I¥) class and without references, the student will,..
(1) £111 in Blanks in order to complete a skeleton para-

graph dealing with composition of atoms, Elghteen
answers required, 70% correct to pass,

(2) write the names of at least five of the seven diatomic
elements,

(3) ocorrectly define in writing five words relating to som-
position of atoms or periodic law, (80%)

(4) prediet in writing, given the stomic weight and atomic
f number of a hypotheticel elemsnt, selscted properties
g of this element on request, (100%)

LESSONS 4 and 5

Specific objectives:
Th) olass and without references, the student will,,,.

(1) correctly define in writing eight words relating to
compounds and chemical bonding, (87,58

(2) write the correct formmlae for twenty compounds whose

names are given, (90%)

i (3}) cerrwetlyydraw the bonding electron configurations of

{ two covalent compounds on request, (100%)

) ?or;’ootly name ten compounds whose formulae are given,
90

(5) write, upon despription of a sequence of three chemical
changes, the correct balanced chemical equations, (100%)




LESSON 6

Specific objective:
In class and without reforences, the student will write short

answers which identify or complets each of eight given phrases
concerning oxygen and chemical energy,

LESSON 7

Specific objectives:
In class ard without references, the student will,,.

(1) be able to write the correct formla weights for
seven out of eight chemical compounds named,

(2) answer at least three of four questions which require

mathematicsl oomputations baséd on a given description
of a chemical process,

Specific objectives:

In class and without references, the student will,,.
(1) write short answers vhich identify, complete, or
answer twelve phrases or questions concerning water
and solutions, (83,339
(2) answer two questions which require mathematlcal oom-

putations involving concentration and/or dilmtion of
os32utions, (100%)

LESSONS 10, 11 and 12

Specific objective:

In class and without references, given five pi's,
thos student will indicate in writing whether a solution of
each pH is strongly or weakly acidic or basic, (80%)




AR

d‘ LESSONS 13-17

Specific objectives:
In class and without references, the student will correctly...

(1) match 21 representative organic structural formlas with
their generic names, (85%)

(2) sapply the names and formulas for six selected saturated
hydrocarbons inticated by number of carbon atoms and the
names only for their corresponding radicals. (83.33%)

(3) write two representative orgamic chemical equidions
selected from the four reactions studied, (100%)

(4) £111 in the blanks in order to ocomplete a skeleton para-
graphodealing with organic chemlstry, Nine answers re-

quired, seven sorxéctoty:pess.
(5) select the best cholce of five responses offered for each !
of ten multiple choice exercises, (80%) :

LESSON 18

Specific objectives:
In class and without references, the student will...
(1) £ill in six out of seven blanks correctly in order to ;
complete a skeleton paragraph descriptive of classification |

of sugars and tests performed upon them,

(2) select the best choice of five responses offered for each p
of five multiple choice exercises. (80%) -

LESSONS 19 and 20

Specific objectives:
1) class and without references, the studest will...

(1)@fi11 in ten out of thirteen blanks correctly for
lipids and (b) fifteen out of twenty blanks correctly
for proteins in order to complete two skeleton para-
graphs descriptive of their respective toples,

’ (2) select the best choice of tive responses offered for
eabh of thres multiple cholce exercises for lipids
and eight multiple choice exercizes for proteins, (80%)




LESSON 21

Specific objective:

In class and without references, the student will correctly
sel?ct the best of five responses offered for each of four multiple
choice exercises dealing with enzymes. (75%)

LESSON 22

Specific objective:

In class and without references, the studeht will correctly
select the best of fiwe responses offered for each of four multiple
cholce exercises dealing with digestion, (75%)

IESSONS 23 and 24 :

Specific objectives:

In class and without references, the studeht will correctly
select the best of five responses offered fo: each of five mltiple
choice exercises dealing with metabolism,

1 LESSONS 25-2T

n Specific objective: 1

In class and without references, the student will select the best
of five responses offered in each of nine multiple choice exercises
dealing with body fluids. (T7T.T7%) :




