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Mercer County Community Col | ege
Course Qutline
Introductory Chem stry

CHE 100 | ntroductory Chemi stry
Cour se Nunber Course Title
Science/Allied Health 3 3 .
Di vi si on Credits Lect ure Hours

Requi red Materials:

Essential Concepts of Chemi stry
Sher man and Sher man
Houghton Mfflin, |SBN 0-395-92127-9

Course Qutline and Overhead Transparency Notes for CH100,

| ntroductory Chemi stry:
Dor neman
MCCC

Students must have a sinple cal culator that adds,
subtracts, multiplies and divides. Calculators that can
store, in nenory, formulas or other information are not
al l owed. Cal culators that can convert from one type of
units to another are not all owed.

It is required that the student purchase a ring binder
type of notebook and that these Transparency Notes be
pl aced t herein.

Optional Materials

The Student Sol utions Manual for this textbook, and the
Study Guide for this textbook.

Cat al og Description: Selected fundanmental principles of
general chem stry. The course is designed for students who
have not had hi gh school chem stry and for those who need a
review of chem stry before taking other chem stry courses.
This course does not include |aboratory instruction.

3 lecture hours.

Prerequisite - MAT 034 or equival ent proficiency.

Co requisite - placenment in ENG 101.

15 Week Week 16 :
Lengt h of Senester Fi nal Exam nation

Course Coordinator: M chael Dorneman, O fice M5 120, x3369,
Emai | dorneman@mccc. edu subject |ine nmust begin “CHE100” and
i ncl ude your section and a subject. Qthers are del et ed.
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Academic Inteqgrity Statenment (Cheating):

A student who:

a.) knowi ngly represents work of others as his/her own,

b.) uses or obtal ns unauthorized assistance in the execution
of any academ c work, or

c.) gives fraudul ent assistance to another student

is guilty of cheating. Violators wll be penalized.

Cl assr oom Conduct :

Students are expected to be on tine for all classes. |If a
student wal ks into a class after it has begun, she/he shoul d
sit near the exit so as not to disrupt others. |In addition,

students are expected to follow ordinary rules of courtesy
during class sessions. Buzzing and ringing comunication
devi ces and engaging in side conversations during class tine
is distracting to other students and the instructor. The
instructor has the right to eject a disruptive student from
the class at any tine.

At t endance Poli cy:

Attendance is required at all classes. A missed test or quiz
will count as zero. Students are also expected to be in class
on time.

Honmewor k:

Honmewor k consi sts of your reading the textbook, nenorizing
certain facts and information, and doi ng honewor k probl ens.
Addi tional studying nmust be done on a continuing basis so that
i nformati on needed to sol ve probl ens and probl em sol vi ng

nmet hods are renenbered for quizzes and exans. It is expected
that you will wite out all assigned honework in a neat and
organi zed fashion. Al witten honework is due the neeting
after the corresponding material is covered in class.

HOVEWORK W LL BE COLLECTED AT VARI QUS TI MES THROUGHOUT THE
SEMESTER

It is useful to note that the textbook generally gives nore
i nformation than you need to know for this course.

Cour se Not ebook:

It is required that the student purchase a ring binder type of
not ebook and that these Transparency Notes be placed therein.
The not ebook must include additional blank | oose-Ileaf (three-
hol e punched) paper between pages of the Transparency Notes so
that the student can take notes during | ecture. Honework must
be witten out, also on | oose-leaf paper, and included in the
not ebook in a section exclusively for honework. Additional

bl ank sheets should be included at the front of the notebook
for inmportant dates, such as exans, deadlines, etc.
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Cal cul ators:

Students must have a sinple calculator that adds, subtracts,
mul ti plies and divides. Calculators that can store, in nenory,
formulas or other information are not allowed. Calcul ators
tF?t cgn convert fromone type of units to another are not

al | oned.

Eval uati on:

The course grade will be based on exans, quizzes, class
attendance, and homewor k assi gnnents.

There will be 3 hour exanms given in class at approximately the
time indicated in the Honmework Schedule, with the exact date
to be determ ned when the material on the examis conpl et ed.
Additionally, a cunmulative final examw ||l be given during the
Final Exam period in the 16th week of the senester. You nust
be present for the exans, including the Final Exam

Qui zzes will be given every week. In addition surprise quizzes
will be given.
Honmewor k assi gnnents will be collected and graded several

times during the senester. For credit, homework nust be
witten in a neat and organi zed fashion, show ng work and
expl ai ni ng your answers.

The course grade will be determ ned by the total nunber of
poi nts accunul ated. The follow ng tabl e describes the point
val ue for each conponent.

Poi nt s Basi s
Exam | 100 % score
Exam || 100 % score
Exam | | | 100 % score
Exam |V 100 % score
(Gven in Finals Wek and is cunul ative)
Qi zzes (Total of 12 best) 120 10 points each
At t endance (see bel ow) 20 for no absences
Homewor k vari abl e
Total possible 540
Attendance Points: There are no excused absences. It is
expected that all students will attend all classes. Points are
| ost for mssing classes: -0 for the first absence; -0 for

the second; -0 for the third; -0 for the fourth; and -5 for
the fifth and subsequent absences to a total of -20 points for
m ssing 8 cl asses.

COURSE GRADE: ALTHOUGH THE MAJORI TY OF THE COURSE GRADE COMES
FROM EXAM SCORES, ATTENDANCE IN CLASS |'S CRI TI CAL TO LEARN NG
A STUDENT THAT M SSES SUBSTANTI AL PORTI ONS OF THE COURSE W LL
RECEI VE A FAI LURE GRADE. M SSED EXAMS CANNOT BE " MADE UP",
AND | NCOWPLETE GRADES W LL NOI' BE G VEN.



Page 4

Course Grade Calculation: A student nust pass the final exam
to pass the course. Your grade is based on points, not
percent, see the chart bel ow

1. Total your percentage scores fromall four exans.
2. Add in your Attendance points:
20 points if you mssed 4 or fewer classes
15 points if you mssed 5
10 points if you mssed 6
5 points if you mssed 7
0O points if you mssed 8 or nore cl asses.

3. Add in your 12 best quiz scores.

4. Add in any points for homework or bonus.

5. Look up your point total here:
503 - 540 = A (more than 93%
486 - 502 = A- (more than 90% 93%
470 - 485 = B+ (more than 87% 90%
449 - 469 = B (more than 83% 87%
432 - 448 = B- (more than 80% 83%
411 - 431 = C+ (more than 77% 80%
368 - 410 = C (more than 70% 77%
303 - 368 =D (rmore than 60% 70%

Less than 303 = F
CGeneral Course (bjectives:

This course will take the place of a high school chem stry
course for a curriculumat MCCC that requires such a course
for entrance. You nust therefore learn the technical terns
and the principles that will be used in courses in Nursing,
Mortuary Science, Fire Science etc. that have to do with
chem stry.

This course, then, will be hel pful to students taking the

chem stry courses in the Nursing progranms, or taking CHE 101,
CGeneral Chem stry. Since CHE 100 is a fundanmental science
course, it will be helpful if you take such courses as BI O 101
or PHY 101 (biology or physics).

I ntroductory Chemistry is not an adequate course in the
physical sciences for a student majoring in art, business, the
| iberal arts, or other areas.

Specific Course bjectives:

1. Define Chemistry, give its two ngjor subdivisions, and
defi ne those subdivisions, describe the other
subdi vi sions of chem stry, define matter.

2. Describe what each of the foll ow ng societies or
i ndividuals had to do with the history of chem stry:

Anci ent Egyptians, Ancient G eeks, Alchem sts,
Robert Boyl e, Antoine Lavoisier, Neils Bohr,
Al bert Einstein,



10.

11.

12.

13.

14.

15.

16.

17.
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Know the four steps in the scientific nmethod and defi ne
and differentiate between an observation, a hypothesis, a
theory, and a scientific | aw

Define and differentiate between qualitative neasurenents
and quantitative nmeasurenents; give exanples of each

Know and describe the 3 parts of a neasurenent.
Define and contrast accuracy and preci sion.

Define the termsignificant digits and, given a
measurenent, state the nunber of significant digits in

éhe_nun?er. (Know and use the rules for significant
igits.

Define and give at | east 3 exanples of fundanenta
guantities and derived quantities.

Use the technique for rounding off nunbers.

Use the rules for keeping the proper nunber of
significant digits in the answer when doing a cal cul ation
involving multiplication and/or division; and when doi ng
a calculation involving addition or subtraction.

For a nunber written in Scientific Notation, identify its
parts (the coefficient and the order of nagnitude) and be
able to convert a nunber fromthe way it is nornmally
witten (decimal notation) to scientific notation or from
scientific notation to decimal notation.

Define |l ength, mass, weight, and volunme and state the
di fference between mass and wei ght.

Know the netric units and neasuring device for |ength and
nass.

Know the netric units for volume (cm3, ml and L) and
convert between them

Define and convert between netric units with prefixes
mlli, centi, deci, and kilo, and give exanpl es of
obj ects of these sizes.

Know what unit factors are, how to make them and be abl e
to use them when sol ving probl ens and when converting
between different units.

Define tenperature, Fahrenheit, Celsius, and Kelvin
tenperatures, and use the fornulas for conversion between
Fahrenheit and Celsius. Be able to tell if a tenperature
is cold, roomtenperature, hot or very hot in each
system Be able to list the Freezing point and nelting
poi nt of water, roomtenperature, and body tenperature in
bot h Fahrenheit and Cel si us.
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Define heat, calorie, Calorie, kilocalorie, joule and
speci fic heat.

Define density, know the formula for density (D=MV), be
able to cal cul ate density, know how a change in Mor V
affects D, and tell which substance will float or sink in
a liquid and why. Define specific gravity and state how
it isrelated to density.

Def i ne physical properties, give 6 exanples, and identify
physi cal properties of a substance.

Define and describe the four physical states of matter,
including in the description volune and shape, attraction
bet ween, notion of, and di stance between the el enentary
particles in that state, and identify the state of a
subst ance.

Identify and define the various types of matter (pure,
conmpound, el enment m xture, honbgeneous, heterogeneous,
phases of m xture, substance) and give exanpl es.

Define chem cal properties, give 6 exanples and identify
the chem cal properties of a substance.

Describe and differenti ate between physical and chem cal
properties and physical and chem cal changes, and
I dentify which occur during an event.

Defi ne energy, potential energy, kinetic energy, heat
energy, chemcal potential energy, and, in a particul ar
situation, identify energy as either potential or

ki netic, and describe how these are related to chem cal
or physical changes.

State the | aw of conservation of matter and the | aw of
conservation of energy, give exanples of where and how
these laws are inportant, and howthis is related to
chem cal changes. Describe the roles of Lavoisier and
Einstein with respect to these | aws.

Define an el enent, give exanples, identify themfroma
list of choices, and state how el enents are related to
at ons.

Li st (not necessarily in order) the 6 nbst common
el enents in the human body, and the 4 nbst conmon
elements in the earth's crust.

Define and identify the synbol for an el enent, given the
name of an elenent wite the synbol and given a synbol
wite the name for selected elenents (fromlecture).

Define, differentiate between, and give exanpl es of
conmpounds, ionic conpounds, nol ecul ar compounds, ions,
cations, anions, and nol ecules. State what type of bond
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hol ds different types of conpounds together, and which
type of elenments formwhich kind of conpound.

State how an el enent, conpound, and m xture differ;
identify sonmething as a conmpound, m xture, or elenent.

Cal cul ate the % of a conponent in a mxture, or the
amount of a conponent in a mixture given its percent.

Define chem cal formula and subscript, given a formul a,
state the el enents invol ved and how nany atons of each
el enent; al so use parenthesis in fornul as.

Know t he cl asses of el enents and properties of each

cl ass; where they are located in the periodic table,

whi ch el enents are gaseous at roomtenperature, which are
di atom c, which elenents are nonatom c gasses, and what
the terns diatom c and nonat om c nean.

Define a binary conpound; give exanples; given a formul a,
identify it as binary or not, and give its name (if
bi nary).

Define a chem cal equation (reaction), define and
identify reactants, products, coefficients; given the
reactants and products, bal ance a chem cal equation,
state the coefficient on each formula in a chem ca
equati on.

State the name, charge, relative mass, and location in an
atom of the three types of sub-atom c particles in an
atom

Define atom c nunber, state howit is related to the sub-
atomc particles in an atom and howit is related to
di fferent atons.

Descri be the arrangenent of the periodic table and note

t he pl acenent and i nportance of fam |lies or groups,
periods, A and B subgroups, alkali metals, Hal ogens,
Nobl e Gasses, netals, non-netals, sem-netals, Transition
nmetal s, and Representative el enents.

For the representative elenents, fromtheir position on
the periodic table, give the correct forrmula for a binary
conmpound.

Describe Rutherford s picture of an atomin detail.

Descri be Bohr's theory of atom c structure. Define
energy levels and orbits and relate themto Bohr's
t heory.

Descri be the quantum mechani cal theory of the structure
of the atom and how this differs fromthe Bohr
structure. Define energy |evels.
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Describe el ectron structure, define Principal Quantum
Shel | and state what each represents. State how many
el ectrons the Principal Quantum Shell can hold, and
define val ence shell.

Define orbitals; state where they are |ocated, how each

i s designated, how they are related to principal quantum
| evel s, how many el ectrons each can contain, and how t hey
are related to energy |evels.

State what inportance sub-orbitals have and how many
el ectrons a sub-orbital can hold; draw and describe the s
and p sub-orbitals.

Gven a periodic table, give the electronic structure (or
el ectron configuration) for an elenent. G ve the Val ence
Configuration for an el ement.

State what is special about the Noble Gasses and why,
with respect to their electron configuration. Define
stability.

Define atom c wei ght, nmass nunber, atom c nunber and

i sotopes and state how they are related. Gven a
periodic table, give the atom c nunber or atom c wei ght
of any elenent. Relate these concepts to the subatomc
particles that are contained in a specific atom

Descri be how and why the size of the atons changes in
relation to their position on the period table. Gven a
list of elenments, state which will have a | arger or

smal | er atom

Describe in detail how the periodic table is related to
el ectron structure.

Define ionization and ionization energy and state how and
why the ease of ionization changes in relation to an

el enents' position in the periodic table. Gven a |ist
of elenents, state which wll be easier or harder to
ionize, and which will have the higher (or |ower)

i oni zati on energy.

Define electron affinity, state howit is related to
ionization and to the electronic structure of an atom

State the octet rule; given a periodic table, tell which
el enents gain and which elenents | ose electrons to
conplete their octets; state what happens to an at om when
it conpletes its octet.

Use the octet rule to give the charge on the nonatom c
ion for any representative el enent.

Descri be ionic bonding, including what type of elenents
formthis bond, how the electrons are invol ved, and the
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nature of the attractive force. Gve the properties of
i oni ¢ conpounds.

Draw Lewis Dot structures for elenents, ionic conmpounds,
and sinpl e coval ent conpounds (such as water, anmoni a,
carbon di oxi de, nethane, HC ). Relate Lewi s Dot
structures to val ence el ectron configuration and the
octet rule.

Determ ne the correct fornula for an ionic conpound,
given the elenments or polyatom c ions involved.

Descri be coval ent bondi ng includi ng what type of el enents
formthis bond, how the electrons are involved, and the
nature of the attractive force - describe a bondlng
orbital, howit is nmade and how nany el ectrons it
contains. Describe a single, double, and triple bond.

G ve the properties of coval ent conpounds.

Define el ectronegativity, state which elenment is nost and
which is | east el ectronegative and where they are on the

periodic table. Gven a list, select the nbost and | east

el ectronegative elenents. Tell how el ectronegativity is

related to bondi ng, bond type, and polarity of a nolecule
or polarity of a bond. List the four nost

el ectronegati ve el enents in order.

Define a polar nol ecule and a pol ar bond; given a series
of binary conpounds, decide which is nost or |east polar.
State why HpO or NH3 are polar and COy or CHgq are not;
state what el enents are involved in non-polar bonds.

Define polyatomc ion. State the nanme, fornula and
charge of selected polyatomc ions (sulfate, sulfite,
nitrate, carbonate, phosphate, cyanide, hypochlorite,
hydr oxi de, bi carbonate, and anmoni um.

Def i ne oxi dation nunber and state how it relates to the
charge of an ion. Gven a periodic table, give the

oxi dation nunber for any representative el enent al one or
as part of any conpound. G ve exanples of elenents that
can have nore than one oxidation state. Gve the formula
and oxidation nunbers of selected elenents that have nore
t han one oxidation state (Cu, Fe, Sn, Pb, Hg).

G ven the elenments or ions involved in a conpound, give
the correct formula of that conpound.

G ven the forrmula for any of the follow ng types of
conmpounds, give the correct chem cal nane for that
conpound, and given the nane, give the correct fornmula.

Binary - metal and non-netal, i.e., PbCl 4, Fed 3, Binary
- 2 non-netals, i.e., COp, SOZ SOz, P20, Binary - with
hydr ogen catlon i.e., HO, HBr, Ternary - oxy-acids,

i.e., HxSOy, Hhtg Ho COg3, Ternary - bases (hydroxides),
Ternary - netal and polyaton1c ani on.
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Define a salt; given an acid or base, give exanples of
its salts; given a salt, nane the correspondi ng acid.
Define neutralization reaction.

Define a nole in terns of atons or nol ecul es, and grans
of a substance.

G ven a nunber of noles, using unit factors, calculate a
nunber of atoms or nol ecul es; given a nunber of atons or
nol ecul es, cal cul ate a nunber of nol es.

G ven a nunber of grans of an el enent or conpound,
calculate (using unit factors) the nunber of nol es.
G ven a nunber of noles of an el ement or conpound,
cal cul ate the nunber of grans.

G ven a nunber of grans, calculate using unit factors a
nunber of nol ecul es or atons.

G ven a nane or formula of a conpound, calculate the
formul a wei ght of that conpound.

G ven a formula or nane of a conpound, calculate the
percent conposition. Gven 2 or nore conpounds that al
contain a particular elenment, indicate which has the

| argest or smallest %of that el ement.

Define enmpirical fornula; describe its relation to and
di fference from nol ecul ar formul a.

Defi ne chem cal equation and bal anced equation. Gven a
chem cal equation, identify the reactants, products, and
coefficients, and bal ance the equati on.

G ven the reactants only, give the 3 steps in conpleting
and bal ancing a chem cal equation, and conpl ete and
bal ance the equati on.

Descri be a synthesis reaction, give exanples of the 4
types of synthesis reactions (netal and non-netal,

el enent and oxygen, water and netal oxide, water and non-
nmet al oxide), conplete and bal ance all these types of
reactions.

Descri be deconposition reactions, give exanples and
conpl ete and bal ance this type of reaction.

Descri be single displacenent reactions and gi ve exanpl es.
Define and describe the activity series and how this
relates to single displacenent reaction. G ve exanples
of common netals nore or |ess active than iron. Define
oxi dation and reduction, state howthis relates to
reactions and gi ve exanples. Conplete and bal ance single
di spl acenent reactions.
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Descri be doubl e di spl acenent reactions, conplete and
bal ance them Define and describe a neutralization
reaction, give the general forrmula for a neutralization
reaction, conplete and bal ance neutralization reactions.

Tel I why chemi cal reactions occur, define exotherm c and
endot herm ¢ reactions and give exanpl es of each.

Identify a reaction as a conbustion reaction; state the
products in conbustion of a hydrocarbon, and given only
the reactants, conplete and bal ance a conbusti on
reaction.

G ven a bal anced reaction, give all the nole ratios (unit
factors) for that reaction, and tell which are used to
cal cul ate nol es of one substance from nol es of anot her.

G ven a bal anced reaction, and (for one conpound in the
reaction) a nunber of noles of a conpound, calculate the
nol es of all other conpounds used or produced. (Perform
nol e - nole cal culations from bal anced cheni ca

equati ons).

Gven a nass (or noles) of one participant in a bal anced
reaction, calculate the mass (or noles) of all other
substances used or produced in the reaction.

Def i ne stoi chionetry.

Def i ne evaporation, heat of vaporization, boiling point,
heat of fusion, freezing, sublimation, condensation.
State which processes are exotherm c and which are
endot herm c.

State how water differs fromHS, HpSe, HpTe and why.
Def i ne hydrogen bondi ng, what el enents are involved in
hydr ogen bondi ng, and how hydrogen bondi ng affects the
physi cal properties of water.

Wite a reaction for the formation of water fromits
el enents, the electrolysis of water, the reaction of a
nmetal oxide or non-netal oxide with water. List 3 non-
nmetal oxides in Acid Rain, and where they conme from

Define a hydrate; given a hydrate, wite the bal anced
deconposition reaction for its dehydration. Define
anhydrous salt.

Descri be ozone; give its fornmula, state howit is forned,
how it is destroyed, why it is inportant, where it is
pol lution, where it is not pollution, and why.

Define and identify solution, solute and sol vent, give
exanpl es.
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Defi ne concentration, dilute, concentrated, unsaturated,
saturated, supersaturated, mscible, inmmscible.

Descri be (generally) why things dissolve in water (and
why things do not dissolve in water), what affects the
anount that dissolves, and how fast things dissolve.

Define nolarity and nol ar solution, given a volune of
sol ution and noles of solute or grams of sol ute,
calculate nolarity. Gven nolarity and a vol une,

cal cul ate noles of solute.

Define percent by weight, given a mass of solute and
solvent (or solution), calculate the percent
concentration, define a weight/volunme percent, calcul ate
a wei ght/vol une percent define a vol une/vol une percent.

Define PPM (parts per mllion); give exanples of things
measured in PPM G ven the mass of solute and sol vent,
cal cul ate a concentrati on of PPM

Know and be able to use the formula MjV1=MpV> to sol ve
di I uti on problens.

Define, describe, and explain colligative properties,
osnosi s, diffusion, and osnotic pressure, Including
exanpl es.
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Sel f -1 nstructional Program Text book

"Cheni cal Probl em Sol ving by D nmensional Anal ysis"
By Loebel, Arnold B.

This book is in the library on reserve under Professor
Dor neman' s nane.

DO NOT' WRI TE I N THE TEXTBOOK

This is a programmed textbook, that is, it |eads you
through a section of material and requires you to answer
guestions on the material as you proceed. It takes you
through a particular type of problemin a step-by-step manner,
aski ng questions that you will answer and checki ng your
answers at every step.

Thi s book does not do everything exactly as done in
| ecture, but they are done in a very simlar fashion. The
major difference is in termnology. Specifically, what our
course calls unit factors, this book calls conversion factors
and what this book calls gram nol ecul ar wei ght (or gram atomc
wei ght) our course shortens to nol ecul ar weight (or atomc
wei ght) .

The sections of this book are independent and can be used
if you are having problens with a specific topic or need
revi ew.

Specific Topic Chapt er Secti on
Scientific Notation 1 A
Significant Figures 1 C
Roundi ng O f Numbers 1 C
Metric System 3 A
Unit Factors 2 A B
4 A
Tenperature Scal es and Conversi ons 3 C
Density Cal cul ati ons 4 A
Per cent ages 4 C
Bal anci ng Chem cal Equati ons 8 A
Oxi dati on Nunbers 8 C
Nonencl ature(skip neta, ortho, pyro) 9 A C
D F
Salts of Acids 9 F
Mol e, Avogadro's Nunber, 5 C
and Mass Cal cul ations
Mol e Rati os and Cal cul ati ons from
Chem cal Equati ons 10 A B
Mol arity 14 A
Wei ght % 4 C
Dilution 14 D
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GRADE RECORD CHART
QUIZZES TESTS
Quiz 1 Test 1
Quiz 2 Test 2
Quiz 3 Test 3
Quiz 4 Test 4
Quiz 5
Quiz 6
ATTENDANCE
Quiz 7 Dates Missed:

Quiz 8

Quiz 9

Quiz.10

Quiz 11

Quiz 12
Quiz 13
Quiz 14 BONUS

Quiz 15

Quiz 16

Quiz 17

Mid-semester evaluation - Calculate the percentage of points that you have acquired
to date and compare that to the chart below.

To do this, calculate your points, then calculate the total points possible, then calculate
the percentage.
(total your quiz scores) + (your score on the first exam) = your points
(amount of quizzes given to date x 10) + 100 = total points possible

your points 91% - 100% = A
% = x 100 81% -90.9% =B
total points possible 70% - 80.9% = C

60% - 69.9% =D
Final Course Grade - See the directions on pages 2 and 3 of this Course Outline






