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Preface

This Teacher s Gnide toASERtEﬂInesoftware,was written to help you and other

chemistry teachers make appropriate selections of software programs. It sug-

gests specific SERAPHIM programs that can be used as you teach from_ each chap-
ter in this book; suggestions are also made regarding methods by which each _

program can be used most effectively. The program suggestions are arranged in

the same order as the chapters in the textbook, and are classified by topic.

and by type of classroom use. The brief description for each program includes

information to_facilitate your decision about when and how to include this

program in your course schedule.

How programs wers sslscted. This Teacher's Guide includes only a part of the

entire SERAPHIM software collection. Selecticns were based on two criteria:
1) lists of favorite programs_suggested by teachers who have used SERAPHIM

software; and 2) programs we considered most appropriate for high school and

general college chemistry courses: _(Refer to the SERAPEIM Catalogue for a
complete listing of software distributed by SERAPHIM. )

Howetextbooks wereeselected‘f The decis;on to- provide a. Teacher s Guzde for

this textbook was. made on-the- basis of input from classroom teachers and in no

endorse a particular textbook.

Teacher s Guide database. This guide was prepared by enterirg information

about_each of about one hundred SERAPHIM programs into a database and then

searching the database for programs applicable to -each chapter in the text-
book: In fall 1986 we expect to make the databasé available on disk and have

it appear in the SERAPHIM Catalogue; it requires that you have an IBM PC with

two disk drives and dBASE II1 softwate; _(See SERAPHIM News for_announcement.

of availability.) -Teacher's Guides for this and five other _textbooks will con-

tinue to be available in printed form: TG 001,

tions by Parry, Bassow, Merrill & Tellefsen; TG 002,

Masterton, Slowinski & Stanit*ki, TG 00&,

Smoot, Price & Smith. TG 605,

I chirg Tip At the end of this. Teacher 's_ Guide (on yeiiow paper)
you will find one example of vhat we cailfTeachrn:: I
more detailed suggestions for using SERAPHIM programs. Teaching Tips.are in-

tended for persons who have selected a program by using this -guide o1 the -

SERAPHIM Catalogue and then want specific suggestions for and examples of its
: fig Tips will be ready for distribu-

use in the classroom. A series of-
tion in late Fall 1986--see SERAPHIM News for details.

E. "We,want to express,onr,tﬁanks to the & many teachers who have

Acknowled*:;;f the wmany I
contributed ideas, lists of favorite programs, suggestions for use of pro-

grams, etc. Their help has been invaluable in creating this document.

August 20, 1986

o



TG IXII: Summary . Project s ERAPHIM

SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM*, Commodore*

Sﬁt‘ﬁ Hm luumwm ) _ooomm oLl LTIl Z RECO: l: ,ﬁm = 7QD ED FQR
DISK NUMBER AVAILABILITY * PROGRAM NAME(S) CHAPTERS. ..
AP 101 " Graphitti ot
AP 102 éé éignificant F1gure Dr1ll ﬁi
af Graph " 01
AP 104 o Dimensional Analysis o1
AP 105 Vernier o1
AP 201 B Bohr Atom 04
a Chemical Hangman 22
a. Order The Elements 05
aBf qydrogen 04
AP 202 Quantun Mechanics 04
Q: Electron Arrangementw,:;: 04
aB Spectral Lines Experiment 04
AP 204 Rutherford 6i;6§
AP 205 a Millikan Oil Drop Experiment 03
a Peeks -- 19084 06
Elemental Analysis 07
AP 206 Chemical Pursu1t 22
AP 301 a Isomers 18
a (Empirical) Formula 08
a Excess 16,21
a Name The Ions 07
. VSEPR 06
AP 303 Naming 07
AP 304 aB Moles ;ﬁiéégéé,, ﬁé L
af Mole Calculations 08,09,11
afp - Quiz on Mclar Masses 07
AP 305 a Mele Demo- 07
Balanced- Equatlons 08
a Valence Drill 07
a Mole Exzercise it
a Mgig ?gii:l,:;:;::, 07
Mole-Mole Tutor 08

* HARDWARE AVAILABILITY All programs available for Apple., a This ggog:gm is also

uvailable on IBM disk of the same number code. P This program is also available on
COMMODORE disk of the same number code.

™ 003 - v
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‘I'oachor s Gu.id@- III/Modern Chaxnistry
s S = R

SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBH¥, Commodore*

SERAPHIM = HARDWARE RECOMMENDED FOR
- DISK NUMBER AVAILABIL TY* PROGRAM NAME( S) CHAPTERS.
AP 306 Béd@ft ﬁim@ _ ZZ
’ Limiting Reagent 22
S;oichiometry e 08
Drill on Mole Foncept : 07
AP401 a 86§ié 10
o Charles - 10
a Boyle s Law Simulation 10
a Gas Laws 10
AP 402 a Gas Law 7 10
a Cal 9 12
a Balloon 10
a iab Calculation -- Boyie s Law 10
a Gas Law 542 10
AP 403 a Dalton ' 10
AP 501 a Rast 2 - 13,14
« Titration Curves 16,21
a Acid Strenth 16,21
a ABS Game 12
a Acid-Base Problems 16
a Lowry/Eronsted 15
a Weak Acid/Base - 16
a CToncentration Quiz 13
AP 502 a Erecipit:ation Game 13
a Molarity 13
a PH (7 Programs) 16
x Solubility 13
AP 503 . PH Plot 16
AP 601 a Equilibrium Sinmlation 21
a Beginning Thermo Drill 20
a Ball Toss 21
a Reaction Rates 21
a Rates 20
a Kinetics - A Lab Simulation 20
Balance 22
a Nernst 22
AP 602 Chemical Dungeons 22

* HARDWARE ivﬁlzﬂiﬂiﬂ'i A;ifggggr _available for Apple. a This program is also

available on IBM disk of the same number code. B This program is also available on
COMMODORE disk of the same number code.




TG ITT: Summary Project SERAPHIM

SUHMARY LIST OF RECOHHENDED PROGRAMS : Apple, IBM* Commodore*

SERAPHIM _  HARDWARE RECOMMENDED FOR
DISK NUMBER AVATLABILITY* PROGRAH NAME(S) CHAPTERS.
AP 603 a Molecular Speed Distribution 10,20
a Faraday Aid 14,22
a Faraday 2 il};22
a An_ EquHiBrium Simulation 21
. Animation __ 19,20
a Equil Tic-Tac-Toe 21
AP 604 Electrodep 2 -
BUCL. . - 19,20
Backtiter 16
AP 605 Xenon 21,30
ﬂf 666 : Kintherm Zi
Kintherm Standards 21
AP 701 a Design-A-Drug 19
AP 702 Polymerlab 19
AP 704 CAHM Confomational Bnalysis
& Molecular Modeling 18
AP 705 ) Polymerization 18,19
Organic Nomenclature 18,19
AP 706 Conformational Analysis 18
AP 801 ﬁé §uifur1c Acid 21,29
AP 802 aB Waqual 13
AP 803 a Octane 18
AP 804 Lake Study 01,19,27
AP 805 a BCTC 01
AP 806 Refinery 18
AP 807 Mineral Resources 20
AP 808 Separations 13
é éﬁg Pond Stu§¥ T @;7;?,2?,,,,,,,:,:,::
% HARDWARE AVAILABILITY: All progeams available for Apple: a This program is also
available on IBM disk of the same number code: B This program is also available on

COMMODORE disk of the same number code.
™% 003 - vit




Ieacher's Guide: Iii7ﬁéééfﬁ Cheq&g;;y
= aitey

SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM*, Cormodore*

SEEBPHIM*f* HBRDWARE - RECOMNENDED FOR
DISK NUMBER AVAILABILITY* PRROGRAM NﬁME(S) CHAPTERS.
AP 902 . o Six Solution Problem 01,05,13
. Chemical Search 12 -
B Chemprop - - 13;16
B Element Search 05
aB Canal 1;2,3 13
Canal 4,5 13
AP 1001 Decay 03;31
AP 1201 B Heats of Reaction 20
ﬂP 1202 B Photochromic Kinetics 20 ;éé '
AP 1203 8 G&neral Laboratory Interfacing 12,20,22

* HARDWARE AVATLABILITY: A1l _programs available for Apple: a ms;progm:; is also

available on IBM disk of the same number code. B This program is also available on

COMMODORE disk of the same number code:

TG 003 - viii




SUMMARY LIST OF iﬁcbﬁﬁﬁﬁbﬁﬁ ?ﬁééﬁAﬁS; 6£ﬁer
SERAPHIM o ‘ RECOMMENDED FOR

DISK NUMBER PROGRAM NAME(S) CHAPTERS.
ATART
AT 201 Rutherford 01,03

AT 301 Moles_ in Space  _ 08
(Empirical) Formula 08
AT 40t Dalton 10
Boyle 10
Charles 10

AT 501 Solubil1ty 13
Rast 2 13, 1&

AT 801 Sulfuric Acid 21,29
AT 802 ﬁﬁéﬂii 13
AT 803 Octane 18

AT 804 Lake Study 01,19,27

vy

AT 805 BCTC o1
Af ééé Refinery 19
AT §67 Minetal Resources 20

AT 901 Canal 1,2,3 13
Six,Soiut§9n7§rob1em 01, 05 13

Element Search 05
Chemical Search 12

ﬁ: P Zi

MC 304 Moles in Space 08

MC" 801 Sulfuric Acid 21,29

MC 901 Canal 1,2,3 13
CanalioS - - . 13 -
Six Solution Problem 01,05,13

MC 902 Flement Search 05
' Chemical Search 12

;

22

2
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- TG ITIT: Chapter 1 7 Project SERKEHIM

PROGRAM NAME: SIGNIFICANT FIGURE DRILL

DISK NUMBER:  AP102,C0102,1B102

TOPICS: Significant Figures

USES: Drill & Practice
Tutoring

LEVELS: No background in chemistry
High school-chemistry or science
General college chemistry

SIGNIE‘ICAMJ@E!EI:E is des:.gned far studénf. use.-as a. tutoring or drill exerc:.se in _
the tﬁ:ggjf -significant digit:.: The user has the option of reviewing the rules, quizzing

the computer, or working on drill problems. The computer keeps score of correct answers
for the user.

e el s _
DISK NUMBER: AF102;007% 18102
TOPICS: Graphing

- Data Analysis
USES: Data Analysis
Demonstration

lj@ﬁ ngh schooi sciem:e or. éhmist:y

General conega éhenistry
Advanced first year and niddle level chanistry

DESCRIPTION: Use this program as a demonstration before the first qunntitxtive lab report requiring !
graphing and data analysis is due. GRAPH will ucmte ap-to 80 sets of data, with the

option of graphing algebraic; log, or trig functions, and giving the user printed or video
data table, first derivatives, or least squares analysis as well as slope and intercepts
of lines.

DIMENSIONAL ANALYSIS .

AP104;IB10A

JoPIcCS: Dinansionn Amlysii
USES: l}riiif&f Practice

Tutoring

T6 003 - 1
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Teacher's Guide: IIIXI/Modern Chemistry

DIMENSIONAL ANALYST (Continued)
High school science or chemistry
General college chemistry

gxgg pregrem presents t:hae user w:;t.h dmem;ional mlys:.s prablems usmg 1engt;h, volume,

mess, and energy units.
sections.

AP105

Hetniods of Crmistry
Laboratory Techniques

Drill & Practice
Pre Lab_Discussion
Simulation

High school science or chemistry

General college cheni" icmistry

This progrm provides rendonly generated simlations of,yemier sc:elgsj such as_are £ound
on baxmte:s,end,eneiytical be].ences, _for t:heﬁtﬁxsierig ggect:i;ce.i _This progrm could aiso
be used to demonstrate the use and reading of vernier scales before the students go to the

tab:

APBOS ,ﬂBOS IBBOS

Introduce Concept

* Simulation

a in chismi. itry
High school science or chenistry ‘
Advanced first level and middle level chemistry

a mspeeted cercinogm _which has bien femrd in t.he river below a chenicel plent.

‘.l'he
user has litaraturs, a laboratory, and. -other task ferce members aveilable to help decide

on t;he recommmendation to be made. .This is an excellent app
éspecially since no conclugsive answer can be given to the problen.

TG 002 - 2
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TG IIXIX:

Chapter 1  Project SERAPHIM _

E E '7;’75 ’"Iﬁi ’I” "ﬁii :

APlOl IB101

Graphxng
Methods of Chelustry

Data Analysis
High school science or chemistry
General college chem.stry

This program helps the user crgamze data into table or graph form. Ca.faicg.:y uf; to 50

rows and 4 columns_in data table. User has choice of plotting any two variables in the .
data table in graph form. Program emphasizes the use of units for all measurements. Use

this program for individual or clnsroon sets of data.

AP204 ;AT201

Ktonic Structure o
Nucletr Chﬁiiitry/miat:.on
Methods of Chemistry

Demonstration
Tutoring
Problem Solving

High school science or- éhﬁiitry
General college chunistry
Advanced first year and midéle level chemistry

This program is an excellent introduc;ion to t.be "mdirect ey:ldence“ ipproech to atomxc
structure modeling. Side 1 of this disk is a simulation of ulphx-particle sun:ter:mg that:
could be effectively used either as a classroom simulation or for individual tutoring.
Side 2 allows user to experiment creatively with the scatteri.ng phenomena.

SIX SOLUTION PROBLEM
AP902 ;AT901 ,C0902 ,1B902 ,MC901

Descriptive chdnictry
Solution Chemistry
Periodicity

Problem Solving
Educational Game

Introduce Concept



'.l'eacher 3 Gu:i.de.

ITT/Modern Chemistry

gﬁ sé, o ,oﬂ R (céi'ié,.,,,i,,j
ﬁiﬁx ii:ﬁiséi chenis Ery

Advanced first year and mddle level chanutry

This program; which needs a color monitor to be._ effgc;ive, could be used on_ fn-st day of

class ‘o stimulate interest in the course. Later on it could be uged to introduce

solutior chemistry or_ pcriodicity, since it uses three sodium utt:s (tvo are sodium

mixes the six lohitions, two at a time, in a spot plate and from the results determines
the contents of the six test tubes.

LAKE STUDY
AP80L ,ATB04

Ewiramtxl Chiiiitry
Problea Solving
Methods of Chemistry

Problem Solving
Simulation , ]

No !m:kgﬁmiid in chﬁiicry :
High gchool science or chnutry -
Advanced first year and middle level chanisu-y

This prognn guidos the user_ ;hrougtL:hn steps of ntif

s of lolvi;ng a scicutific problun--n fixh
kill in a hn;chnzy Animation aliows the user to search ths Iibr:ry to use. colleagﬁéf'

upertiu, t:osupteutdmiyu Iikiwat:cr, indtzsehockthefiﬂzinorderto identify
thepollutantktuingmﬁsh In the second part of the program tha user sets up
controlled experiments in the lab to check the hypothesig in pa.rt one.

POND STUDY
Env:.rormntal uznistry
Problem Solving
Methods of Chemistry

Problem Solving

Educational Game
Simulation

High school science or chemigtry

oo - 5



Proj ect SERZXPHIM

POND S.I.'UDY (COntnmed)

The user(s) is an_ ecolog:.s; who_has been asked to dgye}op a hypo!:besxs about what is =
causing a fish kiil. The report mst be_ supported -by expermentai and literature data: A

simulated lzbrary and Iaboratory are available to the user. The same format as LAKE STUDY
(AP804) but less rigorous. Good application of scientific method.

and Its Changes

o2 Mattexr

o3 Atomic Structure
CTHERFORD
AP204,AT201

A;oni" Stm:n:c
?lucjtsar Chmistry/kadiatmn
Methods of Chemistry

Desonstation
Problem Solving

ngh school science or chnistry

General concgs chultstry 7
Advanced first year and middle level chenistry

‘niii progran’”””;ii;igi iiijjniiit :[.ﬁtroduc’ ”’;tiéﬁ to the "indirect evidence'" approach to atomic
structure modeling. Sile 1 of this disk is a simulation of alpha-particle scattering that
could be effectively used either as a classroom simulation or for individual tutoring.
Side 2 allows user to experiment creatively with the scattering phenomena:

MILLIKAN 0i1 Drop Experiment

AP205,IB205

Dmnsmt:lun
Siixlat:lon .
Data Col lcct:lon

High gh school science or_ chnnis""””i:ﬁ
General college chni:try
Advanced first year and middle lml chu:lxt:ry



'.‘I':ea.cher s Guide:

IIXI IMo;lern Gl‘le.m:tstr:yi S

_ N — " .

LIRS 41 Brp apermene (Gon nt

"Focus" on the mdxvxdual oil drop and change the apphed potential on the drop to_ keep 1t
from moving.- Use this simulation to introduce the concept of the. charge on_the electron.
The program has four pages of mathematical formulae that guide the user through the
calculations of the charge on the oil drop: Full screen

animation makes this program
suitable as a lecture and demonstration aid.

AP1001

Nuclear Chemistry/Radiation
Atomic Structure

Simhtion
Daisnitrauén
Data Collection

No bacigromd in chun{.sgy

High school science or Mstq
General college chemistry

concct die m fraii t.hm or more. succ»usive runs of t.his pregrm to illustrate the
"raﬁdaﬁiif" of radicactive decay. The graphics in this program are suitable for use as a

clagsroon demofistration that similates the decay of 1000 atoms of a mystery substance: A

hard ccpy of the data can be obtained or a bar graph is available on screen.
O4 Arrangement of Electrons in Atoms

BOHR ATOM

AP201,C0201

Electron Configuration

Similation

H:tgx :chooi ciuittry
General conigi éhiiistry

nxis simlat.ion program allows user to select the wav;lqngt.h of radiation to "excite" an
electron in the ground state of the hydrogen atom. Animation shows_the rxdiat:ton axcit.ing
the electron; the radiation given off when ths electron fnlis back t:o grmd state, and
demonstrates the nhtimhip ‘batween_ t:h' aton's ret:urn f.b ground sf.ite and the
wavelength(s) of radiation chosen. User may use trial and error or calculate the
wavelength of light necesgary for a specific transition before using.

17
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Project SERAPHIM

o ,;,,: aj,,, . cs
DISK NUMBIR: AP202
TopICS: Atoaic Orbitals
Quantum Mechanics
Electron Configuration
USES: Demonstration
Simuiation
Introduce Concept
LEVELS: High school science or chemistry
General -college chemistry
Advanced first year and middle level chenist.ry
DES ;@ IPTION: This iimla’*”ﬂtiiﬁ irogxmij allows}!}giu;;; ;:o inpuﬁ t gﬁggx-:quaro dingran and the computar
: then displays probability distributions based on that diagram. Ths randomness of electron

motion.can be demonstrated by allowing the conputar to plot more than one graphic
distribution for a given psi-square wave.

HYDROGEN
AP201,€0201,IB201

Atomi: Orbitals
Quantum Mechanics

Simulation =

Introduce Concept

Ginerat concgo chnitﬁ-y

Advanced first year and middle level chaniltry

This progrm graphically portrays the radial wave functions and distribunon p;oi:a{:xligy
diagrams from 1s to 3d for the electron of the hydrogen atom: It is an excellent lecture

aid for the introduction of this topic.

AP202;1B202
Ei;a;:;:: ,7,;::;‘;',,;,%;‘:,ii

m-:tn & Pru:tiu
'mtéri.ng 3
Introduce Conccpt

High school chemistry
General college chamistry



'.'rea.cher s Gu.ici III/Modern Cl’xemistry

DESCRIPTION: me user is tiitorsd lmd thlm alimd to. prxctir.é the crdér 6f éléétron f111:.ng and t;he
writing of eta:tran caﬁfxgnratxcns -K braciet a:.agran is used to help t.he user see t.he

!:o koep t:qck of scores i.n, t.he pmtgce ;ectior;s Tha first section could be used as a
lecture aid to introduce the order of orbital filling, especially if this program is to be
assigned later.

DISK NUMBER: AP202,C0202,IB202
TOPJCS: xtoni””"c orisitiii

Qunnun Mechanics

@S. Problem SoIvi:ng
Data Analysis
LEVELS: iiiéii schisol i’ciam'" e or chemistry

General college. chunist.ry o I
Advanced first year and middle lml chenistry

DESCRIPTION: User illP“tS distlm:u of Iight band to gnr_ of Iight source, dis&?iﬁe from 81““'-1“3 to the

stit, _number of lines on diffmtion grating, and series being observed and the program
calculates the wavelength of hydrogen spectrum radiation.

DISK NUMEER: moz,m01,co902 mooz,ucom

IOPICS: Ducr:lptive Chemistry
Solution Chemistry
Periodicity

USES: Problem Solving

LEVELS: High school chemistry
General college ch«nisf.ry

Advanced first year and middle lovcl chemistry




PROGRAM NAME: SIX SOLUTION PROBLEM (Continued)

DESCRIPTION: This program, ‘hich needs a color monitor to be effective; could be used on First day of
class to stimulate interest in the course. Later on it could be used to introduce
solution chemistry or periodicity; since it uses three sodium salts (two are sodium
halides) and silver nitrate. SIX SOLUTIONS was designed for problem solving; the user
mixes the six solutions, two at a time, in a spot plate and from the results determines

the contents of the six test tub:s.

PROGRAM NAME: ORDER THE ELEMENTS (1 OF 3 CHEMISTRY GAMES)

DISK NUMEER:  AP201, IB201

TOPICS: Periodicity

USES: Review
Drill & Practice

LEVELS: High school science or chemistry
General cauege cbmist.ry . B
Adveaced first year and middie Ievel chunistry

DESCRIPTION: Uxa this progrim as mdividual or class review. of trends in nelti.ng points, density,
at.T:nic size, . ioniution energy, electtonegatzvity, number of electrons; and metallic -

chnractor - A periodic table that shows only the element symbols is available to the user
on keyboard cogmand.

o ;,:,z o
DISK NOMBER: API02,AT901,C0902;MC902

TOPICS: Déiéi'iptive L'nunistry
Periodicity -
Problem Solving

USES: , Educational Game
Review_Concepts
Problem Solving

WYES:  High school scisnce or chamtstsy
Gensral college chemistry

DESCRIPIION: The. conpuur ustgm} gnimkmwn elnum: to the user md answers up to eleven questions

about the chemical and physical properties of that element by user request. From the
answers, the user must deduce the identity of the elemsat.

G 003 - 9




MGr s Gi.iide-

Cha?ter o6 Chemical Bonds
R, ;,,;,: v: I
DISK NUMBER: AP301
TOPICS: Molecular Structure/Shape
nding
USES: Demonstration
Simulation
LEVELS: High school chemistry
Ganeral college chemistry -
Advanced first year and siddle level chemistry
DESCRIPTION: By u:i.ng hoybmdico!!ngzig{:gingog con rot:ato graphic aunples of conisormds and ions that
have two, three or four bonding groups of electrons on any or all three axis. This
simulation could be used as an effective lecture aid.
mwiﬁ NAME: PEERS-=1984
DISK NUMBER:  AP205,IB205
TOPICS: Holu:um Strnctun
Wloﬁ- Chemistry )
Isotopes :
USES: Calculations
Research
LEVELS: Advanced first year and middls level chemistry
Advanced tﬁidorguduau or first year graduate ch-nistry
m m colputor calculatu the gunntint.ivo isotopic potr.onl %o:igit::he chunicni fomuta input
by the user, both mmerically and graphically, based on successive isotopic Spl:l.tti.ng for
each of the n atoms in ths formula,
Chapter 07 Chemical Compositions
S T ;;;,g [
DISK NUMBER: AP305,IB305
TOPICS: Molss
JSES: Deaonstration
Introduce Concept
TG 003 - 10
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ngb schooi chmnt:ry
Genéral collégé ébﬁiﬁtfy i
Advanced first year and middle level chamstry

This anisatsd progran similatss the stacking of paper a mole high from the surface of the
earth; vhile keeping numerical data on the mmber of sheets of 7papeﬁr§naitb57§}§tancj :éfi-om
the earth at the bottom of the screen. A very good "visualizstion" of how large a mole
really is.

Mi RAJ ”772

ebmicai Fomiu

Oxidation States
Inorgani’ anic Nomenclatiure

Drill & Practice
Tutoring

High school chemistry )

General coilege ch-l:tstry
Advanced first year and middle level chuiitry

Escsllant airiii aid isrictica progran Ea;- individual use. The maAnagepent system allows the
instructor to get a printed copy of user's score ir areas of naming Eimﬁ/ﬂ;’s, _writing
chemical symbols; naming and writing formulae of inorganic compounds: Program gives user

hinuastoﬂntiswrongvi:hﬂnmnndthruchmustogivethecomctmr

before it is shown on tha screen.

NAME THE IONS
AP301,1B301

Inorganic Nomenciaturs
Drill & Practice

ﬂigh achool . ehcnilt.ry,, :
Gensral college ch-nistry

Advanced first year and middle lmi chuu;stry

This four-level drill program will give the user lots of practice naming randomly selected
inorgmic an‘ors. After two incorrect raesponses, the computer gives the correct answer.
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(.'bemcal l-‘ormlae -
Percentage Composition
Calculations

Lab Data Check

Hzgh school :bunutry
General ccllege chunutry

Ihe computer calculates the percentage composition to the nearest 1/1000 for t:he enpxrical
formula that the user inputs.

QUIZ ON MOLAR MASSES

AP304 ,CO304 , IB30L

Moles

Review Concept _

D1ill & Practice ‘ .
High school chemistry

General college chemistry

This lz-problcn quiz_ undonly pmcnts :hc l;sg;ivgith the ch-ucal fomh and f.he name of
a compound and a choice of four -gigcphr wight:. The user myuts the letter of the
molecular weight selectsd. The computer keeps the user's score.

AP30S5;1I7..7%
Oxidation Statss
Drill & Practice

High school chemistry
General college chemistry

User it tinld as hoilh- inputs th- oxidat:tun states cf ten mmmi.. :lons or radicals

randomly generated by the computer. The program accepts valences in many forms, -2, 2- and.

TG 003 - 12




AP305,IB305

Moles
Driil & Practice

High schoot chamistey
General college chemistry

This drill and pmct:.ce progrm nges t:he ggegiproblems in changmg moles to _grams,
Correct answer is given in

molecuies to_ poles, amu's to grams, grams to molecules.

response to an incorrect imput.

DRILL ON MOLE CONCEPT

AP306

Moles
Drill & Practice

High school chemistry
General éaiiiga chemistry

ﬁxis drin progtn givu t:h: user pmtil"' in changi:ng noles r.o molecules to grans to

atoms. When the user :I;nputs 4 wrong arswver, the solution is shown.

08 Egquations and Mass Felationships

MOLES IN SPACE

tPSOﬁ ,ATSOI 003040 IBSOlo MC304

Moles
Problem Solving

Educational Game
Drill & Practice

High school chemistry
General collogc chenistry
Advanced first year and middle level chwistry

migjglgng gggc{:tce gm g:tm :hg user 100 t:tni tmiu t6 iélv. t'.hru problﬁi -
changing grass and molar masses to moles. Any tim units loft over can be redeesed in
The user will need a calculator and a periodic table

another computer gams on the disk.
to play MOLES IN SPACE.

6 063 - 13
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Laboratory Techniques

Prelab Discussion
Similation

High school chemistry
Generail coiiege chunxstry

Advanced first year and middle level chemistry

Use this program as part of your pre-1ab instricticns or for individual tutoring in
correct lab procedure foi' obtaining correct data in determining the eupincal formula of
potassium chlorate from the decomposition of the coupound _This progrm could also be

used a5 a substitute for the actual lab procednre if you are concerned ebout begmnmg

chemistry students heating potassium chlorate.

Stoichiometry

Drill & Practice
Review Concepts
Tutoring

High sclmoi chunistry
General cancga cmni:try
Advanced first year and middle livel chanistrv

Ihis exeellcnt drill and practice progrm gim help during both the equatmn ba.lancmg

and mass-mass problem golving sections without solving the problems for the user. The

progranm could be used as an assignment or for extra practice.

e
AP305
Stoichiometry

rut:or:l:ni B -
Introduce conccpt

16 003 - ib
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PROGEAN NAME:

E

MOLE-MOLE TUTOR (Cont iried)

High school chemistry
General college chrmistry

The user has the option of starting with grams, moles, or molecules in this-tutoring
program using the reaction of aluminum hydride and water. The computer shows the mole
ratios of reactants and products and carries out the calculations required while

explaining the procedure to the user.

AP306

Stoichiometry

Tutoring .
Drill & Practice

High school chemistry .
General Ebllkgﬁ chenu Btry

This program can be used for tutoring or drill in the solution of mass-mase §§§§1§a§::p§e
uSer must convert the given mass to moles, input the number of moles of the unkown formed

and then convert the moles to grams. There is a periodic table available in the program.

AP304;C0304;IB304L

ﬁé}ég,: O
Problem Solving

Drill & Practicu
Educational Gai

High school chemistry
General coilege chemistry

This game-format drill and practice program can accommodate up to £ix users, each working

7an Assign it
for individual help or for competition. The computer can be used as a cculator by
keyboard command. '
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Chaptexr
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Two Important Gases :

and Hydrogen

KP30& 00301£ 133010

Moles -
Probles Solving

Drill & Practice
Educational Game

High school chemistry
General college chemistry

This game-format drill and practice progran can accommodate up £0 six users; each working

the same mole calculation with a different assigned 'given" starting amount. Assign it
for individual help or for competition: The computer can be ussd as a calculator by

keyboard command.

AP402, TB4O2
Gas Laws

Simlation
Dmnsmtion, L
Introduce Concept

High school sciance or chemistry
General college chemistry
Advanced first year and middle level chuistry

!Ehis progran haips studcm:s vimi:l:ze t:be direct and immrse retat:i:ouxhips betwun
temperature, pressurs, and volume of an enclosed gas. The uger inputs a change in either
pressurs or Wt lﬁil the voh.ii of balloon on the ri@t of the screen reflects this
changs. The original balloon also r-n.:l.m on the screen for comparison. Bar graphs at
the top of the screen reinforce the raiationships of pmlure, volume, and temperature.

AP4O1 ,AT401 , TB4O1

16 003 - 16
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o :::;z mm (Cont 1"Ed)
TOP]CS: Gas Laws.
Data Analysis
USES: Demonstrat jon
Simulation
Data Analysis
I:'E VELS : Eith school science or_ chelustry

General conege chuustry :
Advanced first year and middle lovel dmzstry

M 'nus smulation progrm could be used as a substituté* for the lab procedure, eithet by,

the whole class or for an individual who missed the lab. The graphing (ma.lys:uj 9{,,",{‘9)
portion could be an effective lecture aid to help students see the_ relationships between

pressure and volume of enclosed gases or it couid be used a5 a mtormg device for
students _ having probim ceupleting the Boyte 5. Law laboratory report. (*A safe

substitute, since the use of uercury is eliminated. )

DISK NUMBER:  AP4O1,AT401,IB401 : .
I_Jiﬁg D’ata &iioction

Sinulation
LEVELS: High school science or chemistry

General college chemistry

DESCRIPTION: '.I:his stﬁntion of Chnrles' Law allows t.he user to collect data that shows the
relationship betweon volume and temperature of an enclosed gas. Because it is progtamed
for easy access by a mmber of students; one could use this as a safe substitute for

heating air trapped by mercury plugs.

DISK NOMBER:  AP40Z,IBA0Z
USES: Tutoring
Introduce Com:apt

General college chemistry
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GAS LAW 7 (Contmtwd)

This introduction to ggg 1:9"‘5,1’595?!‘“,5;19‘,"5 the user to. mput values for one of thé -
variables that affect enciosed. gases and the_computer aﬂ;crﬂ;atx the vzlues for the other

variable. From that information the user answers questions about the kind of

Individual students could use this program to an advantage.

relationships derived.

DALTON
AP4O3 , 1B403 ,AT401
Gas Laws

Simlation

Educational Game

High sctico] science or chemistry
General College cmistry I
Advanced first vear and middie imi

User adds gas or heat to an enclosed gas, using game paddles, to attain a maximum pressire
wiﬁwut eucoedmg the "blow-out" pressure. This can be done in conpetition format or by
experimental design.

BOYLE'S LAW SIMULATION
APL01,IB401

Gas Laws

Da!:a. conection

Simulation

High schoo] chemistry
General college chemistry

This program simulates the CHEM Study lat where students collect data to show the
relationship betweer pressure and volume of an enclosed gas using syringes and_ books. The
user can collect data by adding one book at a time and reading the volume of gas in the

syringe. _Successive runs of the program do NOT give you exactly the same readings, 50 the

program can be used to collect class data by individual students.

16 003 - 18
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GAS LAWS

iﬁ@z schooi chenu:stry
General canégé éhem.stry

This gas law tutorial program offers the user the opt:l.on of approa;h;ng the solution of

problems by either the formula method or the logic method arter a graphic background is
Presented.

LAB CALCULATION--BOYLE'S LAW

KPBOZ IBLO2

High School chemistry
General college chemistry

Ilus p:ogram will gcccpt vahne from th::ee t.rnis, using up tts thrée booEs pressure each,
from_ pmsure-voiune 1abs sinﬁar to CHEM Sﬁ;\dy rah 4, and w:|.11 return a print-out of the

average volums plus the uneeminty as well as the high and low values of 1/volume.

. Printer is necessary.

GAS LAW 542
AP4O2, TBLO2

Gas Lavs
introducé Concept
Tutoring

H:.gh schooi chem;stry

Ih:ts iz Eiiple vsﬁion of GAS uw 7 Ghiré the user inputs the number of moles; volume,; '
tﬁptratm'e and pressure of an enclosed gas to obtain a data table that shows the R
relationship between two of the variables. The user then answers questions baged on this
table.

MOLECULAR SPEED DISTRIBUTION

AP603,IB603
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MOLECULAR SPEED DISTRIBUTION (Concimued)

ngh schooi chuu:stry or scime

General concge m:try -
Agdvanced first year and mddle lévél chaustry

abilitv to gra.ph the tpood dutribution for a gas oF FOour_ cho:.ce at my teﬂperatures
on the same screen makes this gimulation program a natggg;ifor ciassroon dmtration of
the relationship between molecular speed and reaction rates. You can use a temperature

range from 1K to above 10;000K.

Molecular Composition of Gases

KPSOIS cosoa 133010

Holii
Problem Solvi.ng

Drill & Pncti;na

Educational Game

High school chemistey

General college chemistry

This gm-fomt drill and practice progrm can_ uccomodnte up to six usérs, eliéh work:mg
the same mole. caicnmton with a different. usigmd "givai" fmting amount. -Assign it
for_individuail help or for competition. The computer can be used as a calculator by
keyboard command.

Drill & Practice
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m EVEL u:;gh’ '”,,schooi chunnu-y
Ge:mi coucgé chﬁnttry

DESCRIPTION: Ihis dn.ll and pra.ctzce prosrm has ten problm 1’01“”'8 to wolar volumes (SIF); ... ..
User gets only one

m Htg!Lsc.‘mol M&y,,
Gzneral conigi ch-t:try -
Advanced first year and -iddle 1m1 chanistry

oo 2 u" 1] i :Etm’ to mi“ md’or minfom m “y i'l wh-iCh m Migal m phy‘lcai

properties of compounds can be vsed to distinguish between thee; either on an individual
student basis or in the classroom by dividing the class into teams, compsting on the basis

of mmber of clues necessary befors the "unknown" is properly :tdeﬁtified.

DISK NUMBER: AP501,IB501

L : &77 m
Probicu Solv:uig
Gensral Review

USES: Edicational Game
Review Cincepts
Problea Solving

m High school ch-listry

General college ch-niitry

16 003 - 21 32
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are randonly révé:led to t.he user; t:he
obJect oi’ the gne 1: to mtch the propertxes g:.ven with one of 17 possible compounds in
the memory bank. This method of raview and problem solving could be used by one or two
individual players, or by a class that is divided into teams.

PROGRAM NAME: CAL 9
DISK NUMEER: APLO2,IBLO2
TOPICS: Descriptive Chemistry
USES: Problea Solving
Data Analysis
m Em ”! niﬂiﬁ % mfi 7;;i5iﬂmi §r: w*ﬁ;&?
General college chemistry

This program gives tia user time and temperature data on heating and cooling a pure

substance and the names of nine organic compounds that the unknown could be. _From the

data given and using a CRC Handbook; the user identifies the compound. This is a very
simple appiication problem for begimning chemistry students.
ROCRAN NME:  CEERAL LABORATORY TRTEREACTRG
R ::,::::= Eizdsiwizﬁos
IOPICS: im:u-ftcing
LS D Collection
Data Analysis
Interfacing
m EVE; ii 7877 ;7 771 77777;&:::;,

General conligs chamistry - .
Advanced first year and iiddle lml chmiltry

W Unr can calibrato and tast a t.huni.stav or Blocktronic 1 intarfacod to the coupnm The
devices can then be used to monitor changes continuously or sample at intervals. Both

graphic and numeric data displays are available and data files can be created. The

written materials in IM 010, IM 002, and LM 003 contain specific instructions for

construction and use of ths interfsce devices.

'1'6003-22
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SIX SOLUTION PROBLEM

AP902;AT901,C0902 ; IB902 ,MC901

Advanced first year and iiddlé Iéﬁl éhaﬁzitry

Ihxs progrm, uhich needs a color nonitor to be effective, could be used on fz.rs: day of
class to stimulate interest in the course. Later on it could be used to i
solution chemistry or periodicity, since it uses three sodium falts (two are sodium

halides) and silver nitrate. ,SBj §9§qﬁeus was desxgned for. problun solving; the user

nixes the six. loiution:, two at_ a time, in a spot plate and from the results determines
the contents of the six test tubes.

RAST 2 : ‘
AP501,AT501 , IB501

Solution Crsmistry
Molss - -

C’ollmtive Propertics

Dmonstration
Introduce. concep:
Simulation

High school chemistry

seneral college chemistry
Advanced first year and middle
Ihi: simlat.im progrm im:rnducos ;lu mhijnpmsxon con:tant conccpt and formn. - The
user detsrmines the meiting po:l;nt of pura unphor and t:ha mlting point of a nixture of

cuphor and an ﬁthmtustng the m: mathod by- riiding the balances, controlling the heat
appticd md rﬂdihg the. fiiﬁl nlting point. The computer gi.vu the usar a dat.a smry

tml‘mown.
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BrOGRAM KA

APS02,IB502

Solution Chemistry
Solubility

Equilibrium

Eﬂmﬁml GEE
Problem Solving

H:Lgh school chemis ’try i
General college chemistry
Advanced first year and middlc level chmxstry

In :!ﬂ:s cduuttml xm, two ptayﬁrs m ixch given nﬁ éf f;ve [ txons and ten uuons.
""" _When one player
mkas a nlﬁtaka,f thef sgrsmfchmgeswion sets and the other player foms precipitates. The
instructor has the option of letting students use solubility tables during play.

Solubility
Bonding/Polarity
Lsboratory Techniques

Hi@: school science or chiiitfy
General coIloge cbnistry,,,,,
Advanced first ysar and middle 1m1 chemistry

nre tw :I:m:rbductbry iactim af ﬂiﬁ progrm are e:u.ellent tut.oring or rev:.ew on t.he
iﬁjﬁﬁ of polarity and solubility of compotn Starting with covalent bonds and

elect ””"":iv:lty, the polarity of na:l.nly orgmic molecules and its relationship tc
solubility is presented. Simulations of paper chromatography and an analysis of
pesticides are applications of the concepts learned in the tutoring section. These could
be assigned or could be a special project for beginning students.

MIIRII'Y

AP502;IB502

Conc.ntration Probluls
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USES: Drill & Practice
Eé: H:.gh school cbemstry, -

General coliege chemistry

DESCRIPTION: This p program. nmdmy zmeraﬁes 10 pnblens giving either amount of solute and voiume of
§911;§1§n, volume and concentration, or grams of solute and volume of so.ution. “here is a
limited management system that keeps track of right answrrs. Good program for individual
use.

PROGRAM NAME: WAGQUAL
ﬁi ﬂ K m,,,,,, R: KPSOZ fBBOZ,AIBOZ,mBOZ

ToPJCS: Envmiﬂﬂtil Chemi. 'Str‘?
Industrial Chemistry
Problem Solving

USES: Sinxlation

Problem SOIVing

Educacional Game

LEVELS: No background in chemistry = e .
High school Science or chemistry
Advanced first year and middle level chenistry

DESCRIPTION: In t.his simlc;inn/gm, tbg user_ controts the percmgc; of prmry, ra:ondn‘ End
tertiary treatment at the local water trustment plant to keep the dissolved o:ygen above
the government standard of 5 mg/L.. Introductory pages have needed information about
Usminology i::c pt(:éedures User has the option of saving his data and returning to the
game later, since it requires more than one class period to yplay.

w CANAL 1253

m Analytzcal Chenistry
Qualitative Analysis

USES: Simulation
Problenm Solving
Review Concept
LEVELS: High achool science or chemistry
General college chemistry _ ) I
' Advanced first year and niddle jevel chntstry
m These simulations of qult:ttntm lnEIyIit Im for Broups 1, 2, and 3 could be used as

a pre-lab review or quiz, as a substitute for the lab, or &s a review bafore a lab test.
16 003 = 25
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— :,,'Z,Z::;:

Amlytxcai ﬂmzstry
qui;xtntive Analvsis
Problem $olvm§

é:ﬁ:ﬁi;iitiaﬁ

Advanced ‘irst yaar and lr.tddle Imi chu:l:stry
Advanced umlérgrm or first year graduate chem

' mesf*é sisulatisis of thequal alitative anaiisig schemes for groups 4 and S could be ussd as

pre-lad tests or tutoring, as substitution for tk lab itself; or for post-lab reviaw.

APSOI IBSO].

Concentration Problems )
Solution Chemistry
Sclubility

General college chn:l.st.ry,,,,, o
Advanced first year and middle level chanistry

m user ix giv:n uts af fam' iumtiéni to i.rringe in order of decrusing concentration.
Camnmtions are givnn in terms of uturated solutions, wmolarity and mmber of molecules
in a given volume. User has access to a data table of solubilities and molecular weights
for assistance in making decisions. Explanations of wrong answers are given.

CHEMPROP
AP902,C0902

Descriptive Chemistry
Analytical Chemistry
Problem Solving
Probtm SOIvtng
Review Concepts
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High school chemst;ry _
General college chemistry o
Advanced first year and middle level chem;sr.ry

Using basic_ iabormry tests to detémine :.fis chem.cal and phys:.cal propert:.es the user
zdentxfxas the unkmown. Cﬁﬂpﬁ\md selected by the computer. This program could be used for
review and for developmg some problem-solvin-; skills.

AP502;1B502
Soiubﬁity
Chemical Rmtiénf
Chenical Formulae

Educational Game
Review Concepts
Protlem Solving

High school chemistry - . .
Géniral conége éhcnistry -
Advanced first year and middle 15961 chmistqr

Up to four players can uge th;.s prggrm.,,hch is randcmiy dexit from four to eight ions
and is given the choice to form a_ prscipitate, a gu, Or pASS.. m chances are given to
score from each set of ions: This is a fun way to review solubility

1% Ionization

RAST 2

KPEOI ,HSOI IBSOI

Soliition Chemistry
Moles
COIIigative Properties

7 7775{;@: —

Simulation

High school chemistry _
General college chemistry = S
Advanced firs: year and middle level chemistry
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M RAST 2 (&mti:nueﬂ)
m nzis simlation srogran introduces the molal dep:esszon constant_ concept and forpula. The

user determines the melting point of pure camphor and the meiting. Wmt,?f,! mixture of _
camphor and an unknown using the Rast method by reading the balances, controlling the. heat

applied, and reading the 7.na} ult.mg po;.nt!,,rhe computer gives the user a data smry

and another look at the formula, so that he/she can calculate the moleculzr weight of the

unknown.

DISK MIMBER:  AP603,IB603
TOPICS:  Electrochemistry/Electrolysis
@51,,@;@@: B,
Oxidat ion~Reduction Chemistry
USES: Tutoring
Demoristration
Data Collection
@Eﬁi H:lgh schgol sczmsariél;;istry
General college chemistry )

DESCRIPTION: m mmﬁm section of this program introduces the concepts of electrolysis; coulombs,
and Faradays. - The user may set the tesperature, pressure and time (and if _you bave

paddles, car change the amount of current) in this electrolysis of water simlatmn and

then read the volume of gach gas gonectggih}igrdu to_calculate the value of a Fnr:day
{see Faraday Aid for belp). The simulation itself_ could be used as a lecture aid to

introduce the topics of alectrolysiz or redox reactions.

Chapter 15 Acids, Bases, and Salts

R :::;: _ ,,,,,Y]ﬁ,i .
R, :,;LQ,:; éébi;ﬁsbi
TOPICS: Acid-Base Chemistry
USES: l\ltaring
Drill & Prnctice
Introduce Concept
LEVELS:  High schwol chemistry

Genaral cuncgo chnniitry
Advanced first year and niddle level ch-nistry

moos-za
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LCWRY/BRONSTED (Continued)
An exceitent tutcring and pratriéé program that fcéu5é§ on thé BronstedlLowry concept of
ccn_]ugxte ac:.d/base pa:u:s In the problem portzon, the user nay choose up to nine acids

The problem section could be used in a classroom settmg

16 Acid-Base Titration and pH
it
AP302,C0902

Descriptive Chemistry
Analytical Chemistry
Problem Solving
Problm Sblvirig
Review Cbncepts
Hiéi setiool chemistey

General cgllege ehguistry,
Advanced First year and middle 1evet chemstry

Us:l:ng buic Iibﬁrithfy tests bo defemine i.ts cheni.cal and physical propert:.es, the user
1dnntifies t:he unkriown -compound selectad by the computer. This program could be used for
review and for developing some problem-solving skills.

. APSOZ IBSOZ

Kcid-Base t‘.‘wmistry

ﬁtaiiﬁé:: - _C
Drill & Practice

High schéol éhuuistry
General college chomistry
Advanced first ysar and middle level chunistry

These seven tm:oring prograns cover. acid-bue conceptsf_:h}ci?;ug:itgg i;ntegcr and fruttton pH
strong and weak acids, Ka, [H+], [OH-], buffer solutions and titration. The user is given
qumtit:ative problems to solve, most of which require the use of a calculator.

P :::::::z AP§°3
16 003 - 29
L —_._ 3577 _ - —
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TOPICS: Acid-Base Chemistry
Analytical Chemistry
Equilibrium

usEs: Demonstraticn.
Lab Data Checic
Simulation

LEVELS: High school chemistry
General college chemistry
Aivanced first year and middle level chen:lstry

DESCRIPTION: With. keyboard commands the user can tttnta strong or weak acids agninst st:rong or wuk
bases. The inttodm:tton sa:tiun uplxin: t:hé use of oquilibrmﬁ expressions to calculate
tho pl-l of the solution during titration. -This program can plot titration curvas faster
than performing the real titration with pﬂ meter, can be used to check student i
calculaticns, and to determine the volume at vwhich neutralization occurs graphically and
mathematically.

PROGRAM NAME: BACKTITER ,

ﬂéié Annlytical Chnistty
Qmﬁiitiyq A;}}ggg:
Laboratory Techniquas

USES: §iﬁi:£iaﬁ

LEVELS: General collego chemistry
Advanced first year and middle level chmistry

DESCRIPTION: ‘I’ne tachmi;qm of back. t:l;n-nt:l;on to. miyu a calpicx mi;xture of cu-bountcs :i:: l:tmtatad i;n
thir program. The user has tke cption of computer-standardized solutions or user can
sfaxﬁirdiu with thn conpuur't halp, This program can-be used as a prc-lab usigtmnt to
acquaint students with ths techniqus or to actually collect data to determine the
composition of the mixture of sodium carbonate and bicarbonate.

DISK NUMBER* isi5§6i 18501
TOPICS: Acid-Base Chemistry
Concentration Tcmtmiogy/ Probiems

Drill & Practice
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PROGRAM NAME: ACID-BASE PROBLEMS (Continued)
LEVELS: High school chemistry
General college chemistry

Bp to six_ piayers my use. t!u:s progrm to cumpete for t'.op score in solv;:ng mii-ﬁhty a.nd
mbmity prcblm, far [H+] nd [OH-] usmg Ku, for pH given {H+] or {OH-], or titration
Each player solves the game
problen, but is assiﬁnad a different mmerical "g:.ven" amount. .

WEAK ACID/BASE

KPSOI IBSOI
Acid-Base Chemistry

Tutoring
Drill & Practice

Generai coiiege chunstry

Advanced first year and middle Ievﬂ diaﬁ:.stry

User iﬁ Qi\?ﬁﬁ the iidli.rit? and éiiiiciiti6h constant for a weak acid in aqueous solution
at room temperat:ure and must solve for the pH of the acid. In some cases the quadratic
There is an option of using the printer or the screen during the
""check" session; where an explanation is given for wrong answers.

Acid-Base ﬂlmistry
Sto:tchiouat:ry
Equilibrium

D "”ﬁit;-itiaii ]
Introduce Concept
Post Lab Discussion

iitgh schooi chu:l;ltry
Gcnirn Céllige éhnir.istry So- -
Advanced first year and niddle level chenistry

EKCESS was duignod for clusroon dmnst:ation to introduce the concept of _excess __
rugont It is especially effective for shgwing: ‘:"3“5),“??&“,,‘_9 the_ pﬂigfitrl}gisgiution as
you get close to the mﬂpotnt. of a ;itration, since the computer calculates the pH as well

as the moles of excess reagent and msles of water formed.

|
g
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DISK NUMBER: APS01, 1, 18501

TOPJCS: Acid-Base Chemistry
Analytical Chemistry

Equilibrium

USES: Iutori:rg
Danotﬁtratwn
Introduce Concept

LEVELS: Gensral a:'csiiaéé ’chm’"‘itri
Advanced first year and middle level chem.stry
Advanced undergraduate or first year graduate chm:.stry

DESCRIPTION: Bgcme thts progrm allows tbe user_to. i;nput t:he name; dissocntion consmt and the,

concentration of the acid, it could be used to introduce the concepts of weak, diprotic,
and triprotic acids by ééﬁp&ing the g:aphi of thiir titratim with a strong bise. A
printout of the conceritrations of H+, HA, B, and A- at every .25 change in pH is
available. The explanation section is good for tutoring the user.

IR Z,,;Q; iéﬁ CoITITI T

DISK NUMBER: AP501,IB501

ToPICS: Acid-Base Chemistry : :
Equilibrium __
Solution Chemistry

ym mmﬁm
Introduce Concept
Tutoring

LEVELS: High school chemistry
General college ch.n””iii?y

DESCGRIPTION: 'nxa first screens of this p program are. tut'.ornl on the caﬁupt of ths di:s:oc:txt:tun of
strong uﬁ wﬁk ﬁidi. Far diﬁéﬁitration or fo use- tha program to introduce t;he ééﬁéépt,
start with the graphic representation of f.ha Linociation of HX to H+ and X-, then watch
the acid molecules dissociate on screen and compare the percent dissociations that are

calculated.

Chaptar 17 Carbon and Its Oxides
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DISK NUMBER: AP301,C0301,1B301

mﬁ Tsomers
Molecular Shape/Structure
Transition Metal Chemistry
USES: Drill & Practice
Demonstration
Similation
m: General college chenistry
Advanced ﬁ.rs;gggx,md middle level chenis;ry

Advanced undergraduate or first year graduate dunistry

DESCRIPTION: Ihit progrenm, whiéh preia:ir two octa‘hodn.l structures with six randomly chosen hgands
for user detmimtion as to whaﬂmr me structures are identical geonetric :.somrs, or

used as drill and pmtice for individual students.

PROGRAN. NAME

DISK NUMBER: APSO3; ﬁi&i,mo’"’i

JOPICS: Organic Cheaistry
Combustion Reaztions

USES: Educational Game
Tutoring
High school science cr chemistry
General college chemistry

DESCRIPTION: mts program has cxtmiva t.utori:ng pages. tn hydrbarbén ehanistry, which it relates to
ocm numbers tml Cﬁprﬁiim ratios. -The user applies this information to winning a
travoling game by arriving at a chosen dutimtion without running out of money. Good
application of hydrocarbon properties to the oneration of cars--an interest area of most
teenage students.

PROGRAM NAME: REFINERY

DISK NUMBER: APBO6,AT806

MEGH  Indutrial Cststry
Organic Chemistry
Problem Solving

*

IGOOS-SS
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' Gl.xide. III/Modern Chemistisy

No bankgromd imchuhtry,,,, :

H:tgh schnot science or ch:l:ltry

Extensive tutoring pages give the user encigh background to becoms the Opsrations Manager
of a refinery. The job description includes purchasing crude oil to meet specified
demands, refining it and making a profit. Excellent for developing problem soiving
skills.

AP704

m: M:r.ry,, S
Molecular Structure/Shape

Dﬁmﬁution
Simulation ) -
Introduce Concept

Gunralcolim ch-ht:ry,,,,, L

Advanced first year and middle level chutstry ‘
Advanced undergradusts or first yesr graduats éh-:utry

This progras contains excellent 3-D graphical repressntations of organic molecules which
can be rotated on an axis or a bond by use of keyboard commands. At the bottom of the
screen; thare is a simultaneous graphing of the potential ensrgy changes dus to the

conformational changes. Use for classroom lecture aid or for individual student
assigneent.

Holocu!;ag §§rggburcl Shnpc
Organic Chemistry
Bornding

7,, _— ’I,,:

Drill & Practico

Demonstration

Gumt cunigi chilihtry -

Advanced first year and -iddlo lml ch-istry

16 003 - 3
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- _"_._ . _ J—

PROGRAM NAME: CONFORMATIONAL ANALYSIS (Contnmd)

DESCRIPTION: This tutormg _program 9111 hélp Etudents v:.suahze two-dimensional drawmgs of orgam.c
molecules in 3-D. -The drill segments are appropriate for individual use or as
dénbnstratxon -aid for classroon lecture. Included are recognition of sawhorse and Newman
projections of methane, ethane, and butane.

o — s :::ii P,O,L,,, L Oﬂ

DISK NOMBER:  AP705

m Polyner Chmstry
Organic Chemistry

gﬁﬁ : Tutoring ng
Simulation _
ﬂelnonstration

High school chemistry
General college chemistry
Advanced first year and middle level chenist;ry

w This tutorial pmgrm wa; ;lesignod to mtroduca the conupts of iiildition and condensatwn
polymerization to. the user. Parts of the -program could be used as a classrcen

demonstration or lecture aid. Extensive documentation and background information is
available as IT 006.

usEs: Drill & Peactice

LEVELS: High school chemistry
General collogt ;hmistry,,,,, B

Advanced first yesar and middle Iml chuixtry
DESCRIPTION: ﬂxt: drill imd ﬁ:;éi:iéi program gmr"*j*’iﬁés structural formulae of orpanic compounds in
. random sequance by finctional groups and the user inputs the correct IUPAC name _of the
compound. There is & limited management system; user's score is kept by group of
probleas.

Chapter 19 Hydrocarbon Substitution Products

PROGRAM NAME: LAKE STUDY

[2s
i
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o - ﬁ:Z: R :,,:,§ j(,,;:;::.:i:’a)l
TOPICS: Envimﬁl Mxﬁtry
Prohlii Solving-
Methods of Chemistry
USES: Problem Solving
Simulation
LEVELS: No hxckgromd e chen:l:stry
High school science or éhemutry - -
Advanced first year and middle level c.hem.suw
ij@ This progtm guides the user t'.hrough the stepa vf solvmg a scieg;;.fxc pmblw—-a E;;;h
kill in a hatchery. Animation allows the user to search the library; to_use colleagues'
expertise, to sample and analyze lake water; and o check the fish in order to identify
the poliutant kiliing the fish. In the second part of the program the user sets up
controtlcdexperimtsinthahbtodwctthehypothuiiinpartm
miw*w m”i: POND STUDY
o ::7::::::: R
TozIcs: Environmental Chemistry
Problem Solving
Methods of Chamistry )
USEs: Probles Solving
Educational Game
Similation i
LEVELS: No w:kgramd in ctuiiitry
High school science or chnistry
m The user(s) is an ecologist. who has been uk;d t?,df’%@} hypet.ha;;; abgggigpag. :[;57:
causing a fish kill, Ibginport mt.igei nﬁxgpqrggdjy expcrinm:at and. literature data.. A
simlated library and laboratory are available to the user. The same format as LAKE STUDY
(AP8O4) but less rigorous. Good application of scientific method.
FROGRA NAWE: POLYMERIZATION
o :QQ::::g E76§
TOPICS: Polymer Chemistry
Organic Chemistry ,
usEs: Tutoring ;
Simulation
Demonstration

17:003-3547




POLYMERIZATION ( Continued )

High schiool chemistry
General conege chemst.ry,,,,, o
Advanced first year and middle level chaustry

nris t,utoriai progrin vas désignal t.é mtroduce the concept.s of add:.t:.on and condensation
pﬁlyian.utxon to.the user. -  Parts of the program could be used as a classroom
demonstration.or lectue aid. Extensive documentation and background information is
available as IT 006.

AP705
Organic Nossnclatiire

Di-ill & Practice
Higb school chenist.ry,,,
General coitcge chutstry _

Advanced ftrst year and ﬁxddlé level chaiiitry

 This ariu anid practice progran generates structiiral formilae of organic compounds in
random sequence by functional groups and the user inpu tSthgcérrgciiftIUfAQnmfj :§f the
compound. There is a limited management system; user's score is kept by group of
problems.

DESIGN-A-DRUG

AP701,1IB701

Ediicational Game
Problem Solving'
Simulation

Gcmrsi coﬁm clmtst:ry .
Advanced first year and niddh lml éhiiistry

Us:l.n; a pu-ent molecular structiire that has active sites identified; the user ulect; an
atom or group to Ye added at each zite to form & tranquilizer drug whi: h the compnnr t:hen

“tests" for biological activity. The game vas_ dnignod to st:tnulgr,g §m§crut in_ orgmtc
and medicinal chn;stry, Vthrorhfor-, trizl and error can bs used, but some kmwlidgi of how
clnngu in electronsgativity, chargs and size affect "activity" of synthesized molecules

is helpful.

48
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ITII/Modern Chemistry

,7,,, ,,ti,,, — - —_

Using an advmtgre gm; £omt., this edu;a;ioml gm aliws smdents to use iR asc,

to identify an unknown polymer.

light scattering techniques, etc:

APSOL

Reaction Rates

Simulation -
Data Collection
Desonstration

.

l-ligx schooi ch-lilt;ry,, -

an individual studcnt or by a class as & whoie if usod as a duomtration aid.

AP603
Rég.;;ion Mani;u
Organic Chemistry

Siﬁlitién
Demons ”ti-iition .
Introduce Concept

Righ school chemistry
Ganezal college. dnntstry

Advanced first year and middle level chmittry

49
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mﬁﬂi’” mﬁﬁﬁz Mmi 710& (Cbntimxod"” )

DW The ANIMATION of this progrm simulates r.ha mltx-step ne;hamu gf f.he chiotmanon of
methane. A simultaneous printout at the bottom of the screen keeps tally of each specix

in the sschanism. mgmswgngygsmppodmdsmuduﬂiknybom commands ;
this ptogm conld be used as a lecture aid to introduce or demonstTate reaction
mﬁiiii is L]

Chapter 20 Reaction Energy and Reaction Kinetics

GRAM NAME: MOLECLTAR SPEED DISTRIBUTION

R ,,,,,,jiz ,Z,L,s;iij,,s
I0PICS: tcnm:iu
Reaction Rates
Gas Laws
USES: Deponstration
Im:rogincgicomept
Simulation
LEVELS: High school chemistry or science
General college chemistry
Advanced first year and middle level ch-nistry
m The abili;y t.o ;r:p; the spud dtltr:tbution fur a gn of ycnr chéia at many tuperatures

on_the same_screen makes f.hti ttﬁhtion program a natural for clagsroon demonstration of
the ralatimhip bim -olocuhr speed and reaction rates. You can use a temperature
range from 1K to above 10,000K.

R ,,,,i . __ RY R ik

DISK NMBER:  AP1203,C01203
ToPICS: Intarfacing
USES: Data Collection
Data Analysis
Interfacing
LEVELS: High school chemistry ‘

General collegs chemistry
Advanced first year and middie level chnistry

DESCRIPTION: User can_ c;lihnt.n and test a thermistor or Biocktronic I :mmfwcsd w chi couputor. The
devices can then bs used to lbnttur W mﬁmﬁily or -sample u.t intervali. Both
grlph:l;c and m:tc dl!:i diipliyi -are available and data files can be created. The
writtsn ﬁtii'iils in IM 010, LM 002, and LM 003 contain specific instructions for
construction and use of the interface devices.

G 003 - 39
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Rmtion Rx&s

Kinetics -
Organic uum,suy

Simslation
Data Collection

High sehool c.‘n-list.ry .
General collage chesmistry }
Advanced first year and middle level chemistry

Becausg t.his prog:n anm t.he user_to. chmge c:tt:hur tnpcramﬁ or sélvent concmtra::lon

or both; the effect of these variables on the rate of -reaction can be studied--either by

an individual student or by a class as a whole if used as a demonstration aid.

High school chesdatry
General college chemistry }

Advanced first ysar and middle level aﬁiftry

m INIHKIION af I:h:l.l progru s:l.mlatu t:he mlti-sup mechanism ot' tbe chlorinar.:l;m of
methans. A gimiltaneous printont at the bottom of the screen keeps tally of each species

in the sechanism. Becaus: mmnybgs;mcdmdsmwtﬂxkoybmdcms,

this progrm could be used as a lecturs aid to introduce or demonstrate reaction

Problem Solving

Introdm Concapt

Tutoring .

Problem Solving
'i
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i in chemstry o
H:l.gh school science or chemistry = __ _
Advanced first yea.r and middle level chem;stry

The mtrodul:tian bf th:s progrm can be used as a lect:ure aid to introduce students to the
com:!pts of ﬁnd f.he relat;onship between energy and entropy. It could also_be used for _
tutoring an mdivxdual The problem solver has the challenge of_ mmtamn!g the suppiy of

"metalliun' for a 50-year period at a reasonable pr}gg)}gieg;ggg{gifgr new resources,

using more efficient mining technology, recycling, finding substitutes for metallium or
using tax breaks.

,,,Zi:,,,:,,,,,',é:‘:
Energy/Enthalpy

Dr:i:ﬁ & lect:i:ca

High school chemistey
General college chemistry
Advanced first year and middle level c.hm:.stry

user work randoniy usignud problms in beginning themodymnics.

RATES

AP601;1IB601
React:i:on Rnta:
Kinetics

Demonstration
Deta Collection
Simulation

ﬁtﬂx lchooi cmixt:ry

- Gansral ééuigi chnistry

User input:s qumt:l.tiu of rucunts :Ln ;his "clock" Eun:l::ton stmiation of thé hyarolysis
of  t-butyl chloride and times the reaction imgggilior compmscd time. - A éolor monitor-

makes this a more effective classroom demonstration, but it can be satirf Actorily used for
data collection with b/w monitor.

T6 003 - i



m mfiz KINEIICS--K SIHULAIION LAB

DISK_NUMEER:  APS01,IB6OL

TOPICS: Reaction Rates
Kinstics
Laboratory Iiclntxqm

USES: Si.alition
Pre Lab Discussion
Data Collection

LEVELS: High school chemistry
General coilege chemistry

m t}gg this similation g program as a pra-ms praético or to actually collect dar.a for
::lrdx-:l:odtm ctock i'ilction. Excellent graphics and specific instructions take the user
through the lab-procedure, choosing solutions, rinsing glassware, and mixing the )
solutions. Options include setting temperature and selecting different concentrations of ~
all solutions.

e ;;;Z; — or — m

DISK NUMBER: 01201,001201 :

TOPICS: Enargy/Exthalpy

USES: Data conattun
D’ah mly:h
Interfacing

LEVELS: High school science or s:h.isti-y
Gensral college chemistry

Advanced first year and middle 1m1 chiiittry

DESCRIPTION: Un th:l.s pro’iriii to. coll.ct data ih:llo t.be c.hnical reaction is in progrus using a
thermal probe interfaced to the computer. Other programs on the digk will calibrate the
Probe and analyze the data collected. Requires adapter box and ﬁumistor.tdditxmi
background and information are available in IM 005. Use a classroom demonstration or for
student data collection in the laboratory.

DISK NUMBER: Aiiibi c01202

TOPICS: Kinetics
Transition Metal a:uittry
Resction Rates

e
i
ol
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SHROMIC xnmncs (Contmwed)

USES: Data Collection
Data Analysig
Interfacing
LEVELS: General consge Qm:l:stry

xdvxnééd first year and middla Iével chmi:try
Advanced undergraduate or first year graduate ‘chem

DESCRIFTION: This progran interfaces with a "Elocktronich colorimeter to measure the rate of thernal

decay of heavy metal complexes that have been radiated with strong visible light. Other
programs on the disk may be used for data analysis. Requires the use ofan adapter box and
Blocktronic I. Additional background and lab procedure is available in LM 002.

21 Chemical Equilibr:l.u.m

EXCESS

Sl ::,:,:; ﬂ301;n301

OPICS:  Acid-Base Chemistry
Stoichiometry
Equilibrium

usts: besonstration .

Introduce Concept
Post Lab Discussion

WVES:  High school chemistry
General college chemistry
Advanced firct year and middle level chamistry

DESCRIPLION:  EXCESS vas designed for classroon demonstration to introduce the concept of excess .
reagent.. It is especizlly effective for showing what happens. to the pH of the solution as
you get close to the cndpoim: of  § titration, sincc the -computer calcuiates the pH as well
as the moles of excuss reagent and moles of water formed.

P ’:"’é . ,oﬂ [

DISK NUMBER:  AP501,IB501

TOPICS: m:id-mi uianiitry
mlytical Chenistry
Equilibrium

Eéﬁ mmm,,, . 7

Demonstration

Introduce Concept

16 003 - 43
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Guide: III/Mcdern Chemistry

PROGRAM NAMP: TTIRATION CURVES (Continuad)
LEVELS: Guneral college chmistry," S
Advanced first year and middle_ level msm -
Advanced mdergradmte or first year graduate mtﬂ'
DESCRIPTION: 3UWIIE ﬂﬁ‘ program Illm ﬂ,e u,!gribo i.ngut the name, dissocntlm constant, and the

ccmm&ition of -the acid, it- could be used to introduce the concepts of weak; diprocic,
and triprotic acids by cmi.ng the graphs of t'.beir titrations with a strong base. A
.25 change in pH is
available. The explanation section :.s good for mtoring the user.
ACID STRENGTH

AP5u1,IB501

Acid-Base Chemistry
Equilibritn -
Solution Chunstry

Introduce Concept
Tutoring

High school chiﬁﬁu—y

m; fint scroens of this progran are :utorial on the concept. _of the dissocia:ion of _
strong and weak acids. For demongtration cr to use the program to introduce the concap:,
start with the graphic representation of the dissociation of mt ‘to B+ and X-, t:tian watch
the acid moleculss dissociate on screen and compare the percent dissociations that are
calculated:

;7;;;17,’;::;:: ;;:: :;;6;

Equﬂtbrim
Chemical Reactions

Demonstration
Simulation

H:I;gh »:choel ch-::tlt:ry
Gmcral conige élﬁiiitry -
Advanced first year and niddle level ch-nistty

FQUILIBRTUN SIMULAXION progran ailows the user to choose the time lapse of display cycls,
the original concentrations of the reactants mp products for the rWtion of acetic acid

nnd.ﬂnnoitnfonmuﬂi!:ﬁylmuﬁ niiiﬁietiontahsabouttwoheurstocm

ctanrbai desonstration.

G 003 - 44
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TG III s

—— ,,,,i Aﬂ . s _ _ oﬂ
DISK NUMBER: AP603,IB603
Topres:  Bquilibrim
Chemical Reactions
Reaction Rates
USES: Deponstration
- Concept
Simulation
LEVELS: High schos] chemistry
General college chemistry -
sdvanced first year and middle level cham.stry
m This simulation of the formation of HI from its elm@!.g?gl}ogs t.heig{:tgyation energy

cunze, it allows the user. t.o i;nput begi;nni:ng com:mtirations of reactants. de prcsdutt and

to upset- tbe equitibrim om:u :tt is achicvcd

want to show students how 1ong it mlly takes for this to happenz

mmmmmsnﬂmms

DISK NUMBER: AP606
TOPICS: Thernodynamics
Kinatics
Equilibrium
N
Simulation.
Demonstration
mé: General coiie&e chnnistry
Advanced first year and middle level ehanistry
Advanced undergraduate or first year graduate chen
DESCRIPTION: For advanced smdem:s vmo waTt a chxllengc, t:hi:ﬁ i: it! User may mput. equilibritn :
constam:s and ti]ﬁ and f.he -program plots the coner. lt;ation-time curves for the reaction.
For classroon }gggx:ie -and demonstration, the KINTAERM STANDARDS program has eight curves
obtained from KINTHERM that can be used for comparative purposes.
— ::::: . mss
DISK NUMBER: KPGOI IBSOI
TOPIGS: Equilibrium :
USES: Similation
Demonstration

T5 003 - 45
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ﬂzgh schooi chunsu-y,,:
General college chemistry

Ihis iE:i very Eii!plifiéd similation of equilibrium, using balls to represent reactants
and products. The user inputs the number of initial reactants and products and forward
and reverse rates. The computer calculates the equilibrium constant. Theuser can compare
constants based on different concentrations (different mumber of balls) of reactants and

KPGOI IBGOI

E.T;ﬁilibriun
Reaction Rates

Demonstration
Similation

Htgh schooi chu:l:lt:ry

graphically dmnttram how the mmber of reacmu and products changos over t-%ngi :;7

user can watch equilibrium beins; established. The chang:l.ng popular.ions _are givon in bar
graph and mmerical ratio forms. This program can be used as an individual student

assignment or for classroom demonstration.

AP603;1IB603

Equﬁibriuw
Problem Solving

E&ﬁcitiﬁiii Gae e

Problem Solving

Review Concept

ﬁ:tgh uchnot chut:try

Giniril ééuigi Mstry - -
Advanced first year and niddle level chanistry

Correct answers to solut.ion angl ;cid-bug ;quilibrim pmbiens _earn t:he users. X's or o'
on_the Tic-Tac-Toe hoard. User(s) should have a calculator hmdy. An excellent way to

apply the equilibrium concepts.
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CITTTIIIE :,:jfg

DI DT ;

AP801,AT801,C0801,IB801,MC801

Industrial Chemistry
Equilibrivm __
Problem Solving

s:umlation
Problem Solvi.ng

Tutoring

High school science or ;:hanutry

General college chuiltry .

Advanced first yesar and middle level éhﬁistry

Uié thu’f’:iiiiljgiéﬁ progrm’ to hilp’ students apply the chemical principles of reaction
rates and equilibrium. The user sslects the starting materials and reaction conditions to
get the greatest possible yield with the least pollution emission and for the lowest cost:
The introduction of the program can also be used for tutoring.:

Equiﬂ;”iiﬁiiiii .
Problen Solving

Laboratory 'Iu:hn:tquu

Stmlacion
Problem Solving
General college chemistry
Advanced first year and middie leve)

Advanced m.g.argraduito or first year

child;:try
craduate chem

'me user of this progrm vill be apply:l.ng the oquilibritn concept to the production of
xenon fluorides. Not only does the user control_ tuponm:o and_ pronum of the gucs ;
but also manipulates_the valves in the vacuum system on the screen. Student users will
need background before starting this lab simulation: There is ixunmt documentation on

the back of this disk.

AP1203,C01203
iﬂtérigcihé
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GENERAL LABORATORY INTERFACING (Continued)

Data Collection

Advanced first year and niddle 1m1 chuutry
User can calibrate and test a thermistor or Blocktronic I intarfaced to the computer. The
devices can then be used to monitor. chmges,gom.imously or sample at intervals. Both

graphic and mumeric data displays are availabie and data files can be created. The
written materials in EM 010, IM 002, and 1M 003 contain specific instructions for

construction and use of the interface devices:

FARADAY 2 (and FARADAY AID)
AP603 ;IB603

Elcctrachﬁitfryl Elocti-is 1y’sis

Q'n-ical Ri’ii:tions

Demonstration
Data Collection

High School science or chemistry
General colleze chemistry

Ihe ins;mct.ion soct.ion Qf ﬂxi;s program_ introducn thc com:upts of elwtraly:i:, t:éulisﬁbs,

and_ Paradays.,,m user lny set the tupmuln, -pressurs and. tiie (and if you have -
paddies, can change the amount of current) in this slectrolysis of water similation and
then rw the. volume of séach gas collected in order to calculate the value of a Faraday
( see Faraday lid for hzlp) The simulation itself could be used as a lecture aid to

introduce the topi~s of electrolysis or redox reactions.

,;,;:,cé R ii Oi 3: :L,ﬁ:jéﬁ; :,,Z,,,ﬁ:j

tPZOI IBZOI,'IROOI
vocabulary
General Review

High school chemistry
General college chemistry
Advanced first year and middle level ch-n:lst:ry

TG 003 - 48
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mICAI: WMN (I OF 3 CHBIIS‘D!Y 'xAHES) (Céntiiﬁéd)

students can tev:.cw chmstry vocabulary by playmg the tradn:mnal gane of Hangna.n
Terms include orgaxuc family names, vocabulary from atomic and molecular structure; gas
cs, solutions, equilibrium, periodicity, and bonding.

Electrochemistry, Electrolysis
Oxidation-Reduction Chemis try
Atomic Structure

ﬂatl conection

Pi-é-lxb Diicnnian
Demonstration

High:' school chemis ’tty
General college cbn:l.st.ry,,,,, .
Advanced first year and middie imi ch-istry

Use this program as a pre-lab discussion if you assign an electrodeposition lab. Correct
1ab procedire- iz simulated. Ot.hu'wiu use as a d-onstmtion vhere you collect data to
solve for oquivalent veights of copper or a mystery metal. User has option of cornt.roning
time and current.

Oxiaat ion-Raduction Chmistey

Iiducational Game
Problea Solving

Genaral -college chemistry - - -
Advanced first year and middls level chemistry

To be a winner of this "high voltage game," you nesd a table of Electrods Potantials, s _
Two

fast_keyboard finger; and the iuck of the random draw from the computer's data base.

tims.

players can be accommodatsd at a

General Review

TG 003 - 49
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III /Modern Chemistry

T/ I ,,,,2

S :,:L:E

CHEMICAL PURSUIT (Cont:.nued) .

Educational Game

Review Concepts

H::gx schoot chﬁtxtry
ml con-ge chﬁiitry

Bncd on ths fomt. of Irivinl Pnnuit, th.ts oducttimi gane lﬁ quTstions fron phyiical,

organic; inorganic; pgigdgitgmds -history, and structure categories. A maximm of four
players; with calculators and periodic tables, can play. On the same disk (AP206) are

file prograns that allow the instructor to edit or add questions to the game file.

axidation-bduction chuixtry
St:oichiwtry

Probles Solving
Drill & Prac tiéi

Hzgh school chant:t.ry,,,

General collage ch-tltry

Advanced first year and iiddls 1wii1 éh-istry

Ihisprogn-huanriu of four redox nnctiom thathavoanini-noft:hrumuntl.
The user is to find the limiting reactant. Hints are provided and the user's score is

kept. Useful as individual practice or quiz.

Problem Solving
Solution Chemistry
Chemical Reactions

Educ:ttml Gﬁ
Problem Solving

High' jigh school ch-:l.;"*’i’gfi o
Gensral cglhgo ch-:l:stry o

Mvanc‘d first yenr and middle livil ch.istry

In f.hii éhniul admmro gn. the user solves - chqi;t.ry-nhud probl;-s 1n ordsr to g-t

through-the dungeon alive with ths treasurs. 7?}979@7@! 51 rooms w:tt.h ilim ]
chemical problems to be solved. A roving professor quizzes the user on different upocts

of chemistry from a bank of randomly accesssd questions.
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Chapter 26

_ L __C :
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DESCRIPTION:

BALANCE

AP601

Oxidation-Reduction Chemistry
Drill & Practice

High schoo? ch-htry
Ganeral collegs chamistry

ﬁiir chooses the number of oxidation-reduction equations to solve and whether to use the
printer or screen to "check" user's solutions. Modification guidelines are available in

Electrocheaistry
Oxidation-Reduction Chemistry

Dnn & Pmtico

Guwrxl conqc cl'ﬁiit?ry -
Kdmu’ first year and niddle liiil chuistry
Advanced undergraduate or first year graduate ch-istry

Ihis m offm the user a_ ;hgiu of !:h. m-bor of_ pmbl. on_ uic;xhti.ng con
mitngu at_standard and non-standard couditim and an cpttou of checking ulcr s wrk on

hip and hints are miubli m vrong answers areinput.

the screen or printer. bls.
Modification guidelines for this program are availabls in AMOO9.

Element.s of Por:l;od Throe

Metals of Group I

Metals. of Group II

Transition Metals

AP1202,001202
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PHOTOCHROMIC I(INHICS (Gontxmled)

Kinetics
Imfitmn Met?al Ckmmstry
Reaction Rj_atex'

Data Collection
Data Analysis
Interfacing

Gcmrat coucga Qwuistry

Advanced first year and middle. lml Ehiiistry

Advanced undergraduate or first year graduate chea

Ihis progran interfms with a "Blocktronic" colorireter to measure t’.he rate_ Qf theml,

decay of heavy metal complexes that have been radiated with_ strong visible light. Other.

programs on the disk may be used for data analysis. Reqnms the_use ofan nd;pter box and
Blocktronic 1. Additional background and 1ab procedm is available in LM 002.

27 Aluminum and The Metaii'oids
LAKE STUDY
APBOL ;AT80M

Envtrémtil Chems:ry
Problea Solving-
Methods of Chemistry

Probies Solving
Simulation

Na &Ek@round r g-mi.stry
High school scier:: oy ch-niltry
Advanced first ye:.: and widdie level chamst.ry

This progrm guis:es Sta vrer. r.hz nv!x the n:-ps of uolvtnz a sciintifzé problen--a fish

kill in a hatcherv. ¢ﬁm"ton Lilows the user to, search f.!ﬁ library, to .use collsagues'

expertise; to sampls &i’ mio’vze luke water, and to check the fish in order to identify

ths ponv:mt k:lnmg e fir.h. Iv thi second part of the program the user sets up

controlled uxparizw .ty in 7i. lab te check tha hypothesis in part one.

Envtromntxl Chlntstry
I?rubtin SOIving
Methodg of Cmnistry

g
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Pro_] ect SERA;?HiEL

POND STUDY (Continued)
Probim Soiv:trrg
Educatiml Game
Simalation

High school science or chemistry

.m uur(s) is an -coiogist who has bm ﬁkﬂ us dmlop a. hypothesis about. what is

causing a fish ki:n.: The ripért must be- -supported by experimental and literature data. A
Eiﬁlw Iibtiry and laboratory are- milable -to the user.

mul The same format as LAKE STUDY
(AP80b) but less rigorous. Good application of scientific method.

28 Nitrogen a.nd :Ets eompcu;nds
29 Sulfur and Its Compou.nds
SULFURIC ACID

APBO1;AT801 ;00801 ;TB801,MCB01

Industrixl Qﬁnistry
E’quilibriun -
Problem Solving

similation

High schoo] sciance or chemistry
General college chemistry
Advanced first ysar and middle lml dmistry

Hggit}x:itgishnhtion progru to hilp :ttmm apply t:he éhiiiical principles of renction
rates ar: squilibriom.. The user ulocu the starting materials and reaction conditions to
git tho greatast poiiiblo y:l.eld with the least pollution emission and for the lowest cost.

The int-oduction of the program can also be used for tutoring.

O T.'h‘ Halcg-n Faini ly
Y

""abh“ S‘xvm
L hosate "aav.inm

|
g
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LTI/l Q:Li mjo’n (cbnt )

ggt;- Smulauon ”
. Problem Solving

i@ﬁ Genaral_ coliege chuistry .
Mggngeq first year and -iddlc Iml c.’rﬁliitry
mwmarfiﬁtyﬁrmuchi

DESCRIPTION: The user of this program will be a;:pmng the equilibrium concept to the produc;ion of
xenon fluorides. Not only does the user control Egpgaggaignggmsg;gigf the gases ’

but also manipulates the valves in the vacuum lyst- on the screen.. . Student users will
need backgrmd before starting this lab simulation. Thers is axéellent documentation on

the back of this disk.

Chapter 31 Radiocactivity
DISK NMUMBER: AP1001

TOPICS: Nuclsar Chismistry/Radiation
Atomic Structure

USES: SLmlgf.im
Dmn:tratton
Data Col'sction
LEVELS: sackaround 1,, ch.nictq ]
High schon] sciance or chemistry
General college chemistry
DESCRIPTION: Collect the data from thres or more successive runk of this program to illustrats the

“randomness" of rauioxctm da':y Ths graphics in this program are :uitable for use as a
ctuxrﬁan dmnsfraticn tlmt similates ths decay of 1000 atoms of a mystery substance. A
hard copy of the data can be obtained or a bar graph is mihblo on screen.

General Rév:kew Recomm‘ndati:cns

[ :,Z:L= 7:,:& —

TOPICS: Descriptive Chemistry
Problem Solving

uss+ Review Concept.
Problem Solving
Drill & Practice




CHEHIC&L SE&RG{ (Contxmled)

High school chemistry |

Gﬁ\eral ciinege cham.stry
- Advanced first year and middle level chmistry

of mmber of clues necessary before the “unknown" is properly identified.

ABS GAME

KPSOI ,13501

i)ii’cﬁia’tiﬁ Chemistry
Problem Solving
General Review

high schost cheststey
General college chemistry

Use this progra- ;o review andior reinforce thu vay i:n vh:.eh t:he éhnucal and physz..al

properties of cgq:mds can_be_used to di:timith betﬁ'oiii then,
student basis or in the. chs:rocl by dividmg the class into teams, competing on the basis

me phy:icsl md éﬁiiiéil propertiu of 6 c

amnop

AP902 ,C0902

Descriptive Chead {stry
Analytical Chemistry
Problem Solving
?robhu Sbtvtng
Review mcpt.i

High cchool ch-n:l:try

General coliogo cbnnt.ry,,,,,
Advanced first year and middie levsl ctiﬁ:l;itry

:tdcntifiﬁ th- mmwwn coupm selectad by the coq;utcr This progrn couid be und for
review and for developing some problem-solving skills.

CHEMICAL DUNGEONS

AP60Z

either on an individual

nds are randonly revealsd to the uscr, the
objoét of the game is to match the properties gim with one of 17 possibie conpomd: in
t.beiiiciry bank. This method of miqvmdpmblqsoim could be used by ons or two

individual players; or by a class that is divided into teams.
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Probles Solving

Chemical Reactions

ﬁneral collcge ch-istry
Advanced first year and uddlc level chnistry

In this cb;lncgl adverture mfguﬁg:g’Egiv-&ghgntry-rgp;edj;gyimii{x ggqgr to get
through. choigq:ggogiagvaiw;g: the treasure. The dungeon has 51 rooms with eleven ;
chemical problems to_be solved.. A roving professor quizzes the uzer on different aspects

of cremistry from a bank of randomly accessed questions.
Ehﬁcal nmgnnff";"””

AP201;1B201;TR001

Advanced first year and middls level ehuizt:i'y

§tj.i¢iiiiti cﬁl R i,,, ,l’ ;,i,tﬁ _ ,i,,i,,; W; ?iil’,;: tﬁ o ,'it',,,,,l I bé T
ﬁr-s includs organic family names, vocabulary from atomic and molecular stmctun, gu
; thermodynamics, solutions, equilibrium, periodicity, and bonding.

Gimul eouq- ch.utry -
Advanced first year and uddh leval ch-istry

Based cTn tﬁi,féiﬁ pf mm;,mu;, t;hts odnutiomi gane_ m quutiom from phystcai

A maximam of four

c; periodic trends, history, and structure categories.. xim

with calculators and. pesriodic tables, can puy. On ths same diik (Arzos)
file programs that allov the instructor to edit or add quutiom to the game fila.
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Written by Robert Rittenhouse

SERAPHIM tPPtE DISK APZGI

TOPICS: Atomic Orbitals _
Atomic Structure -
Electron Configuration

DESCRIPTION:

< This program is an effective lecture aid in teachlng the
follow1ng concepts related to characteristics of electrons and
atomic structure.

1) You can show that an electron must have exactiy the

right energy photon to raise it from ground state to an

excited state. It cznnot "save" eneryy from -
successive low=-energy "hits" and it cannot "give
change" when a phétbn of toa-high enerqy strikes.

For- exemple, to raise tﬁe eleciron from enerqy level 1

to level 4 requires a photon that has a wavelength of

97 nancmeters. By changing the wavelength to either 96

or 98 nanometers, you can show that the electron is not

affected by either of these wavelengths.

2i The simulatien;clearly shaws;that the,e;ectrbn Gust -
absorb energy to go to a higher energy level and that
energy is given off when it falls back to a lower

§i The graphic representation shown on the. right sxde of

the simulation screen relates the animation to the
diagrams of the hydrogen spectrum usually shown in
chemistry text books.- The-lines on the graph appear
simultaneously with the animatioen.

4) Because the energy of the photeneis related to wave

length on the screen, the relationship between wave

length and frequency and the relationship between
frequency and enerqy of radiation can be emphasized.

5) when the eleetren is exeite& from energy level one to

level four, it is done in one jump; when it falls, ___

however, it comes down in rwo stages--to level two and

then to level cne. Use this simulatica to explain why

a one-electron system can have a multiple of spectral
lines
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. .. This program will run on any of the Apple IT family, with
1l disk drive, DOS 3.3.

GETTING STARTED:

o Copy - théd@efﬂﬂehféfééﬁ: (§;§§7 2 of the master disk) d§ é::
separate disk before making a print out. Do not attempt to use .
the back side of the disk more than twice -to insure the integrity
of the master cisk: To make a copy of side 2, boot up an Apple
System Master, DOS 3.3, and type RUN COPYA. Press RETURN.

Follow the instructions of the program, using side 2 of the

master disk as the source disk:

Boot up Disk §201 by inserting the disk into the disk

drive, closing the disk drive door, and turning on the computer:
You will find the switch on the left-hand side on the back of the
Apple. _Turn on the monitor. The Project SERADHIM title page
should appsar on <“ne screen.
RUNNING THE, SROGRAK

__Erers RETURN until the Program Encries menu appears and

choose #1.:_GSOHR ATOM by ueing the - <> key tec move the highlight
tb‘#12; Presc RETURN and the program will load.

______The program has two pages of introduction and one. page of

instructions. You can go back to the instruction page from any
point in the program by pressing the I Key.

_ . _When the simulation page is on “he screen, you may use any
of the following commands:

Press F to fire photons of the wavelength indicated

(Note that the instructions indicate that you can
get continuous photons. firing by using the REPEAT
key. On_Apple models that do not have the REPEAT
key, just hold the F(ire) key down contin-
z ;‘{atil);,i - L ;,;:: —— =
==> to increase the waveleiigth being fired @ .
<-- to decrease the wavelength being fired (note that
- the wavelength range is from 80-130 nanometers)
I to go_back to the instruction page
E to see the example, which shows you_the numerical
values of the first four energy levels in the
hydrogen atom. It also shows the partial

calculation of the wavelength necessary to excite
the electron from the first to the secord energy
level.

~J



page 3

GETTING OUT OF THE PROGRAM:

Press X to exit the program . The simulation will remain
‘on the screen. If you wish to use another program
on_this disk, reboot the disk by turning off the
machine and turning it back on or press CONTROL,

the OPEN APPLE and RESET at the same time. Take
the disk out of the disk drive ONLY when the red
light on the drive is out.

TO MAKE A SEPARATE PROGRAM DISK:

- - 1f you wish to copy this program to another disk, follow

the directions found in "How to Make Your Own Seraphim Disk." -

You will need to copy the following files from your master disk:

HELLO1 SCR-BOHR-1.PAK
AUX. SCR-BOHR-2.PAK
BOHR.OBJ SCR-BOHR-" PAK
UNPACKER SCR-BOHR-4: PAK
BOHR SCR-BOHR~5.PAK
BOHR: SH SCR-BOHR-6 . PAK

SCR-BOHR-7.PAK
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NSF_Science Education .

Eastern Michigan University City: _ State: 21P;
Ypsilanti, MI 48197 Country:

NOTE: See SERAPHIM Catalogue for detzils; prices are per disk, not per program.

Order No.| Description - 'égaﬁtitif Price Total

free
8.00
40.00
95.00

"% 006 | SERAPHIM Catalogue 7
W 07 | Software List
W 999 *Laboratory Module Package (disks and written)
IB 888 *IBM Disk Package (2/86 edition: 20 disks)

AP 999 *Apple Disk Package (7/85 edition: 34 disks) 160.00
AP 888 *Apple Disk Package (2/86 additions: 20 disks) 95.00
Postage & Handling: U.S:A: Orders ~2.00 2.00
Postage & Handling: Foreign Orders 10.00
| ToTAL , R L

ol el G G I ™Y

* Package description on reverse side. - -
NOTE?: Payment must
accompany- all orders.
s o Make checks payable to
Project SERAPHIM Department of Chemistry Project SERAPHIM.

T Eastern Michigan University

NSF Science Education Ypsilanti, MI 48197

- NOTE: To get on.
Your name: — our Mailing List to receive
Address: - Project SERAPHIM News as
well as all announce-~ -
o ments and updates; check
Citys _ State: ZIP: - - - here: B ¢
Country: T
° y PO - - _Z!: ::de
72 9723786 o
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ORDERI NG f NFORI“[AIION

LM 999 Laboratory Module Package for A _gﬁg

Cont.ains uborar.ory Modules LM 001 through LM 008 plus Apple disks AP 1201, 1202,
1203. (Package released as of 7/85.)

340 > prcpaid, piux po:ﬂti aml handlmg.

IB sss IBM BC Package of 20 disks and documentatron.

Contains IB 101, 102; 10'0, 201, 262, ZGS, 301, 305, 305, EOI, WZ, 501, 502 601,
603; 701; 703; 802; 902; 1001. (Patklgo released as of 2/86.)

$95 N propaid, piu‘s péitige and handlmg

AP 996 Apple Disk Package of 36 dlsks and documentatton.

Cbntams AP 101; lo2; 103;. 1010, 261, 262, 2010, 2057 301 303, 305, 305 401, 402,

403; 501; 502; 601, 602, 603; 701, 702, 703 -704; 801, WZ, 803, 804; 805; 806, 807,

808; 902; 1001. (Package released as of 7/85.)

$ 160, pnpnd, plus postage and handli.ng

AP a8s8s8 Apple Disk Package of 20 disEs and documentation.

Contains AP 105, 106, 167, 266, 306, 503, 605, 505. 606, 705 706, 707, 708, 709,

710; 711; 712, 713, 714; 809: (Fackago released as of 2/86.)

95 ; pre paid, plus postage and handling.

#

SPEED YOUR ORDER

i; Hu this Ordcr Farn.

2. Use order numbers: e.g. LM 999, AP 101. Obtain thess from ths ggig"n”a””’

3 Paymnt mt,aggonpnny au orders, ’ Mm pﬁrchui ordors. Chiecks should be made

payablo to Project SERAPHIM: This is necessary to keep our prices at the present low

levels,

l..,,Po:tagc llnd lﬁ.ndling .hirgii are 82 for U. S.s 810 for foroign. Order chac do not includo
theze chni-gis will be retuiined.

5. Paynonr.s should be in u.s._ fundl drm on a U S. bank, Foreign paymerits must use
international money ordais cr mgmticalty encoded checks.
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