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gests specific SERAPHIH _programs that can be used as you. teach from eachfgbap-

ter in this book; suggestions are also made regarding methods by which each
program can be used most effectively. The progr.im 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.

rograms were selected: This Teacher's Gutde tnciudes oniy a part of the

entire SERAPHIM software collection.. Selections were based on two criteria:
1) lists of favorite _programs suggested by teachers who have used SERAPHIM -

3eneral,cgllegeﬁchemistry,courses,:,(Refer tg,the,SERAPHIH Catalogue for a
complete listing of software distributed by SERAFPHIM.)

How textbooks were selected. The decision to. provtde ‘a Teacher's Guide for .

this textbook was made on the basis of input from classroom teachers and in no
way implies that Project SERAPHIM or NSF Science Education recommend or
endorse a particular textbook.

Teacﬁer s Guide databasere,Tﬁis guide vas_ prepared by entering informati;n

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 database available on disk and have
it appear -in the SERAPHIM ggggégggg it requirésfthgtfyou have an IBM PC with
two disk drives and - dBASE III software. (See SERAPHIH News for announcement

t;ggeitgﬁﬁe available in printed form: TG 992 _Chemical Principles, by
Masterton, Siowinskt & Stanitski; TG 003; :dern Ghemistgz, by Metcalfe,.

Williams & Castka; TG 00&, Chemistry: A Moderu Course, by Smoot, Price &
Smith, TG 005 e ~Th ’traIASeieace, by Brown and LeMay; TG 006,

Sggple of Teaching Tigs. At the end of this Téacher s Guide ( yellow paper)
you will find one example of what we-call Teaching IADS" SERAPHIH Software--

SERAPHIM Gataioggg and then want_ spectftc,suggestions for_ end exampies of_ ;éé

use in the classroom. A series of Teaching Tips will be ready for distribu-
tion in late Fall 1986--see SERAPHIM News for details.

We want to express our thanks to the many teachers who have

contributed ideas, lists of favorite programs; suggestions for use of pro-
grams, etc. Their help has been invaluable in creating this document.

Ypsilauti, Michigan
August 19, 1986




TG I: Summary Project SERAPHIM
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SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM%, éamziagéi

SERAPHIM -  HARDWARE RECOMMENDED FOR
DISK NUMBER AVAILABILITY * PROGRAM NAME(S) CHAPTERS. ,.
AP 101 a Graphitti o1
AP 102 af Significant Figure Drill 0l
afl Graph 01
AP 104 a Dimensional Analysis ot
AP 105 Vernier 01
AP 201 8 Bohr Atom 11
a Chemical Hangman 19
a- Order The Elements 09
aff Hydrogen 10;11
AP 202 . Quantum Mechanics 08,10
a Electron Arrangement 10
apf Spectral Lines Experiment 08, 11
AP 204 Rutherford 01,08
AP 205 é Millikan 01l Drop Experiment ﬁg B
a Peeks -- 1984 08,10
Elemental Analysis 04
A? 166 Chemical Pursuit 19
AP 301 a Isomers 19
a (ggpigtcal) Formula 06
a Excess. 04,17,18
a Name The Ions 03
VSEPR 12
AP 303 Naming 02,04
AP 304 af Moles in Space 03,04
af Mole Calculations 02,03,05
af Quiz on Molar Masses 02
AP 305 d ﬁole ﬁéﬁﬁ— 02,03
Balanced- Equations 04
a Valence Drill 03
a Mole Exercise 05
a Mole Drill 02,03
Mole-Mole Tutor 04

* HARDWARE AVAILABILITY: All programs available for Apple.

available on IBM disk of
COMMODORE disk of the same number code.
GO0l -v
\‘1
RIC . B S

o This program- is also

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




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

SERAPHIM = HARDWARE RECOMMENDED FOR
DISK NUMBER AVAILABILITY* PRGGRAM NtHE(S) CHAPTERS...
AP 306 Redox Game - - 18
Limiting Reagent 18
Stoichiometry 04 ---
Drill on Mole Concept 62,03
&P 401 a Boyle . 02,05
a Charles 05
a Boyle s Law Simulation 02,05
a Gas Laws 05
AP 402 a Gas Law 7 02,05
a Cal 9 __ ' 06;13
a Balloon 05
a Lab Calculation -- Boyle s Law 02,05
a Gas Law 542 05
AP 403 a Dalton 05
AP 501 a Rast 2, I 06
a Titration Curves 17
a Acid Strenth 16,17
a 4BS Game 13
a Acid-Base Problems 17
a Lowry/Bronsted 17
a Weak Acid/Base 17
a Concentration Quiz 06
AP 502 a Egecipitation Game 06,16
a Molarity 06
a PH (7 Programs) 17
a Solubility 04,06
AP 503 PH Pl’o’t 17
AP 601 a Eqnﬁ;:l;brmm Simulation 16
a Beginning Thermo Drill 14
a Ball Toss. - 16
a Reaction Rates 15,16
a Rates- : 15
a Kiretics - A Lab Simulation 15
. Balance 18
Nernst 1&
AP 602 Chemical Dungeons 18

* HARDWARE AVAILABILITY: All programs available for Apple. a This program is also
available on IBM disk of the samé number code. B This program is also available on
COHHODORE disk of the same number code.

T6 001 - vi 8




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

SERAPHIM HARDWARE RECOMMENDED - FOR
DISK NUMBER AVAILABILITY* PROGRAM NAHE(S) CHAPTERS...
AP 603 a Molecular Speed Distribution 05,15
a Faraday Aid 08,18
a Faraday 2 : 08,18
a An gggt;:j;brium Simulation 16
Animation 15 -
a Equil Tic-Tac-Toe 16,17
AP 604 Eles trodep . 08,18
BUCL _ 15,19
Backtiter 17
AP 605 Xenon 16
AP 606 Kintherm - 16
Kinthernm Standards 16
AP 701 a Design-A-Drug 19,20
AP 702 Polymerlab 19
AP 704 CAFfH Confomational Iina];ysis .
& Molecular Modeling 19
AP 705 Polymerization 19
Organic Nomenclature 19
AP 706 Conformational Analysis 10,19
AP 801 ap Sulfuric Acid 04,15,16
AP 802 aB Waqual 06;22
AP 803 a Octane 19
AP 804 Lake Study 01,06,22
AP 805 a BETC . 01,22
AP 806 Refinery 19
AP 807 Mineral Resources 14 ié ii
AP 808 Seﬁerations 63;7;i3
Y Pond Study 01,06,22

- D D D D D U D R R D D D P D D D D D D D D D P D D D D S D P en e D P D T D D D D S e e e - e .

* HARDWARE AVAILABILITY: -All programs 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.

. ’ 'I'G 001 - Vii .
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SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM*, Commodore*

SERAPHIM HARDWARE - RECOMMENDED FOR
DISK NUMBER AVAILABILITY*® PRROGRAM NAME(S) CHAPTERS. .
AP 902 af Six Solution Problem 01,06,09
- Chemical Search 12,13,18
B Chetiprop - : 13;17
B Element Search 09,10
ap Canal I,;2;3 16
Canal 4,5 16
AP 1001 Decay 08
AP 1201 8 Heats of Reaction 14
AP 1202 8 Photochromic Kinetics . 15,21
AP 1203 8 General Laboratory Interfacing 06;14;16

-_-----------_-------------_--_-_--_-----. ettt ettt el bttt Dttt

* HARDWARE AVAILABILITY: A1l _programs_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 001 - viii 10
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TG I: Summary Project SERAPHIM

SUMMARY LIST OF RECOMMENDED PROGRAMS: Other

DISK NUMBER PROGRAM NAME(S) CHAPTERS...

AT 201 Rutherford 01,08

AT 301 Moles in Space 03,04

(Empirical) Formula 04

AT 401 Dalton 05
Boyle 02,05
Charles 05

AT 501 Solubility 04,06

Rast 2 06
AT 801 Sulfuric Acid 04,15 16

AT 802 Waqual 06,22
AT 803 Octane 19
AT 804 Lake Study 01,06;22

AT 805 BCTC | 01,22
AT 806 Refinery 19

AT 807 Mineral Resources 14,1622
AT 901 Canal 1,2,3 _ 6

Six Solution Problem 01,06,09
Element Search. 01,06,09
Chemical Search 12,13,18

MC 304 Moles in Space 03,04

MC 801 Sulfuric Acid 7 04,15, 16

Me 901 Canal 1,2;3 16
Canal 4,5 16 -

Six Solution Problem 01,06,09
MC 902 Element Search 09,10 --
Chemical Search 12,13 18

TR 001 Chemical Hangman 19

Teeﬂizﬁ -
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Explaining Chemistry.
and Experiments

oL Observations;

SIGNIFICANT FIGURE DRILL
AP102,C0102,, IB102

Significant Figures

Drﬂ;i; & Prm:t::tce

No background in chemistry ,
High school chemigtry or science
General college chemistry

the use of sign:l.ficant. digits. The user- has the opt:ion of reviewing the rules, quizzing
the computer, or working on drill problems. The computer keeps score of correct answers
for the user.

S
AP102,00102, IB102

Data Analysis
Datx xnelysis
Demcnstration

High school science or chemistry
General college chemistry

Advanced first year and middle level chem:tstry

Uﬁe this prozr;ﬁ s & demn:t;rntion befere t.he t':l.rst: quancitaci.ve lab report requiring
gr’ephixig and data analysis iz due. GRAPR will accommodate up 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 weill as slope and intercepts
of lines.

DIHENSIORIL MI.YSIS

AP104;IB104



,Teacher 8 Guide:

ﬁ

DDMSIONKL MYSIS (@nttl‘mﬂd)

High school science or chemistry
Gensral 6611637 chemistry

nﬁ: ptcgrm pruem:: thc user wtth 4inensionnl analysis pmblmiggi;ng lengt.h _volume;
mass, and energy units.

sections.

The final section has practice problems from all the previous

AP10S

Mathods of Chemistry
Laboratory Techniquas
Drill & Practice
Pra Lab Discussion
Simulation

High school science or chemistry
General college chemistry

on lﬁiiitjl 7“7.“97999}319&1 b‘m, _for tha user's pra.ctice. This progran leld also

be_used to demonstrate the use and reading of vernier scales befors the students go to the
lab.

AP101;1B101

Grup!ti:ng
Methods of Ch’ﬁiit:ry

Data xﬁiii-iii

No background in chemistry

High school science or. ch-n:tstry
Genaral éénigi chemistry

This program hiiisi the user organize data into table or graph form. Capacity up 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 ciassroom sets of data.

ST, SOLUTION PROBLEM

AP902 ;AT901,;C0902 ; IB902 ;MC301

Ducr:lptifvfeimuy -
Solution Chemistry
Piriodic:lty



TG I: Chapter I Project SERAPHIM
PROGRAM NAME: SIX SOLUTION PROBLEM (COntim:ed)
USEs: Problem Solving
Educational Game
Introduce Concept
LEVELS: High school chemistry -
Genetral collegs chiiiiitry - :
Advanced first year and niddle liiil chemistry
m nu pmmich m.ds a cglo: mnit.or to be effgct:iva, could ba used on_ ii;;{: Jay of

class to stimulate im:crutinth-couru. Later on it could be used to introduce
solution chemistry or periodicity, since it uses three sodium salts (two ars sodium
halidu) and gilver nitrate. SIX SOLUTIONS was designod for problem solving; -the user
mixes the gix golutions, two at a time, in a spot plate and from the results determines
the contents of the six test tubes.

Problen Soloing
Simuilation

No background in chemistry
High schooi. sciance or chemistry

Advanced first year and middle level clrmistry

his progran iﬁiéai t.iia user i‘hroudx: r.iia  steps of solving a i’ciéiitifi’c problen--a éiﬁii ,

expert.isa, r.o ;aﬂplg an;!,amlyze lgke water, a.n;l ;o chack the fish in_ ozder ;o :l.dem:ify

the. poilutam: kﬁltng ths fish. _In_the second part of the. progrm the user sets up

controlled oxperiments in the lab to check the hypothissis in part one.

POND STUDY

Problen Solving
Methods of Chemistry

Educational Gam
Simulation



High school science or cheuistry

The unt(l) 18 an ocologist who has been uhd to dmlop a hwothuis about what is
causing a fish kill. The report must be supported by experimental and literature data. A
sioulated library and laboratory are available to the user. The same format as LAKE STUDY
(AP804) but less rigorous. Good application of scientific method.

A:mi; St.m;mn ,,,
Nuclear Mstryihdtation

Methods of Chaaistry

Desonstzation

H:tgh schooi sc:l;cmc or chu:l;stry
Géiﬁi-il éalligi ehniﬂ:ry
Advanced first year and middle level chunistry

This progras is an excellent introduction to the "indirect evidencs" approach to atomic
structure modeling. Side 1 of tnis disk is a :iqxgtéggigfiglghg-pmicle scattering that

could ba aeffectively used either as a classroom simulation or for individual tutoring.
Side 2 allows user to experiment creatively with the scaturtng phenomena .

,,
APB0S5 ;AT805 , IB805

Indust::l.al Chiﬁ:litry
n ””"'*”tal -Chemistry
Methods of Science

Problem_ Stalving

Introduce Concept
Simulation

High school sc:lcmo or chcnistry
Advanced first level and middle level cheln:lstry

m uur(l) ml: mko mnm.ndationl f.o :ha local city governmnt rcgarding data og BCIC;

a suspected carcinogen, which hzs been found in the river below a chemical plant. The .
user has literaturs, a Imriwry, and other task force members available to help decide
on the recommmendation to be mads. This is an_ iii:ollont application of scientific method,
especially since no conclusive answer can be g:lm to ths problem.

16 001 - &
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Project SERAPHIM

CHAPTER O2 Our Model Grows:

)2 Molecules, Moles

and Molecular Weights

QUIZ ON MOLAR MASSES

AP304 ;C0304 ;IB304

Moles

Review Concept

Drill & Practice

High school chemistry
Generzl college chemistry
This 12-problem quiz randomly presents the user with the chemical formula and the name of
a compound and a choice of four molecular weights. The user inputs the letter of the
molecular weight selected. The computer keeps the user's score.

MC:E D
AP305,IB305

Moles

Demonstration
Introduce Concept

High school chemistry

General college chemistry = =

Advanced first year and middle level chemistry

This anissted progran simlates the stacking of paper & dole high fron the sucface of the
earth, while keeping mumerical data on the numbur of sheets of paper and the distance from
the earth at the bottom of the screen. A very good "visualization" of how large a mole
really is.

AP305, 18305
Moles
Drill & Practice

High school chemistry
General college chemistry
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DESCRIPTION: This drill and practice progran gives the user problems in changing moles to grams,
molecules to moles, amu's to grams, grams to molecules. Correct answer is given in
response to an incorrect imput.

' JoPICS: Moles

USES: Drill & Practice

LEVELS: High school chemistry
General college chemistry

DESCRIPTION: This drill program gives the user practice in changing moles to molecules to grams to

atoms. Whan the user inputs a wrong answer, the solution is shown.

DISK_NUMBER:  AP304;C0304;1B304

Problem Solving

USES: Drill & Practice
Educational Game

LEVELS: High school chemistry
General college chemistry

DESCRIPTION: This game-format drill and practice program can accommodate up to 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 used as a calculator by
keyboard command.

RISK NUMBER: AP303
TOPICS: ::::éiij":,ét;i

Oxidation States
Inorganic Nomenclature

[—y
\I

usEs: Dedll & Practice
Tutoring

TG 001 - 6
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Proj ect SERAPHIM

General college chuisr.ry
Advanced first year and middle level chemistry

Excelient drill and pmt:l;cc progran for individual use.. fﬁ,,mgm,sysm aliows the

:tnlt:mcturtbgitxprintdcopyof user's score in areas of namirg elements, writtng
cheaical syabols, naming and writing formlu of :lnorganic conpomds Progrem gives user
h:l.ntsutawhatilwrongviththnanmrandthtocchancutogivethacornctansver
before it is shown on the screen.

-

APGO1,AT401,IB401

Data Anaiysis
Demonstration
Data Analysis

Higthchool science or_ ;h-ni:try

Gensral college chnhtry

Advanced first year and middle level chmtltry

Ihis l:l.mlat:lon progrea could bo uud as a subst:ltute* for t:ho lab procaduro, e:lf.her by
the whole class or for an :l.nd:lvidual who misred the lab. The graphing (analysis of data)
portion could be an effective lecture aid to help students see the relationships between
pressure and volume of enclosed gases or it could be used as a tutoring device for

students having problems completing the Bojrle s Law laboratory report. (*A safe

substitute, since the use of mercury is eliminated.)

GAS LAW 7
AP402 ;I1B4LO2
Gas Laws

iixtorini
Introduce Concept ‘

Htgh schooi sc:l;cm:c or chuuhtry
General college chemistry

This introduction to gas Lavs progran allows the user to input values for one of the
variables that affect enclosed gases and the computer calculates the values for the other
variable. From that information the user answers quut:lonl about the kind of

relationships derived. Individual students could use this program to an advantage:

16001-7 18



Iéichi’r s Guide: I/ Experiiiiéi'ita.l Fou.ndations

- -
PROGRAM NKAME: BOYLE'S LAW SIMULATION

TOPICS: Gas Lavs
USES: Data Collection
Simulation
LEVELS: High school chemistry
Gensral college chamistry
DESCRIPTION: ni:ti _prograa lhnhtu th. mﬁi §i:udy hb vhere studenu collect da.ta to show - thn B

riht:tﬁiﬁhip betwesnt pressure and volume of an enclosed gas using syringes and boeks. The
usercancollectdanbyaddingombookatatimmdréidingi.hevolm of gas in the
syrings. Successive runs of the program do NOT give you exactly the same readings, so the
progran can be used to collect class data by individual students.

PROGRAM NAME: LAB CALCULATION--BOYLE'S LAW

DISK NUMBER: AP452,IB402
T ,= ﬁi JR—
USES: Lab Data Chack
. Data mlysii
LEVELS: uigz school chenilt.ry
General college chemistry

DESCRIPTION: This program w:tu ucapt volcm from m f.ria.lf, using up to three books pressure aa.ch,
from pressure-volume labs similar to CHEM Study Lab 4, and will retiirn a print-out of the
average volume plus the uncertainty as well as the high and low values of 1/volume.
Printer is necessary.

CHAPTER O3 The Atomic '.Eheory. Oone of Our Best
Scientific Models

PROGRAM NAME: MOLES IN SPACE
DISK_NUMBER:  AP304,AT301,C0304,IB304,MC304

TOPICS: Moles .
Ptobhn Soivtng

USES: Educat:loml Gun
Drill & Practice

TG oot - 8




TG I: Chapter 3 Project SERAPHIM _

m MOLES IN SPACE (con:nmd)

m&s: Hizh school c.huistry i
General conega chmi.:try :
Advanced first year and m;ddle Iml chanistry

DESCRIPTION: n:t: driII ad p?iétiéi game 3ivu t.‘ni ﬁi’u-,looi time units to solve three problems
chmging* Aang grams and molat masses to moles. Any time units left over can be redeemed in
another computer game on the disk. The user will need a calculator and a periodic table
to play MOLES IN SPACE.

PROGRAM NAME: MOLE DEMO )

DISK NUMBER: AP305,IB305

USES: Demonstration

General collego chc-:lst.ry >
Advanced first year and niddle Ievel chentstry

DESCRIPTION: This animtcd progru s:tmlat:u thi xmking of paper a ﬁble high from tha surface of t.he
e&l:h, wh:lli keoping minsrical data on the number of sheets of paper and the distance from
the -earth at the bottom of the screen. A very good "vigualization" of how large a mole
really is.

DISK NUMBER:  AP30S,IB305
ToPIcS: Moles
USES: Driil & Practice

Gensral college cheaistry

DESCRIFIION: This drill. mgipgactj;ggérgér;jfve; ggg user. problm :I.n chang:l.ng noles to grm,
99;9993‘9’,@,“1"’ amu's to grams, grams to molecules. Correct answer is given in

response to an incorrect input.

PROGRAM NAME: DRILL ON MOLE CONCEPT

DISK NUMBER: AP306




DRILL ON MOLE CONCEPT (Continued)

Moles

Driil & Practice

li:l;gh Ichool; chul:tltry
General conogi chemis try

nhdrillpmgimth-uurpmtico:I.nchnngingmlutonoleculestogtmto
«toms. When the user inputs a wrong answer, the solution is shown.

AP304;C0304;,1IB304

Holu _ .

Problem Solving
Drill & Practice
Educal """i’-:liiiiil Gane

H:I;gx school ch-:l;stry

Gensral college ch-:tltry

'Ihis gau-femt d::lll and pract:lca progran can accomodau up to l:lx ugers, each working
the same mole calculation with a different assigned "given" sta.rting amount. Assign it
for individual help or for competition. The computer can be used as a calculator by
keyboard command.

AP301;,1B301
Inorganic Nomeaclature
Drill & Practics

General collogo chnniltty
Advanced first year and middle level ch-nistry

inotganic anions. After two incorrect responses, the computer g:lves the correct answer.

APSOS 18305
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oo ot TAPTer & 00 TFedeer AT
M'; RAM NAME:: VIALBTCE DRILL {Continued)
USES: Drill & Practics

General college 'c.hunisfiﬁi:ﬁ
] DESCRIPTION: Uur is timed as he/:hs :I;rqmts the oxidation states of ten hrorganic fons or radié&ié ]
- randouly gmmtadbytmecmuter nnprogrm accepts valences mnanyfoms, -2, 2- and

m O4 The Conservation of Mass and Energy

in Chemical Reactions

PROGRAM {'4ME: MOLES IN SPACE

DISK NUMBER:  AP304;AT301,C0304 ,IB304,MC304
TOPICS: iiaiei
Problea Sblving
USES: Educational Game
Drill & Practice
LEVELS: High schnot chentlt:ry
Ginlral conags chanix&y
Advanced first year and niddle level chenistry
m: Ihis dr:lll and pract:lcc gane g:lm the uger 100 time units to solve three problems
changing grams and molar masses to moles. Any time units left over can be redeemed in

2-other computer game on the disk. The user will need a calculator and a periodic table
to play MOLES IN SPACE.

DISK NUMBER: AP303

TOPICS: cmnial Formulae
Oxidation States
Inorganic Nomenclature

USES: i);éig?ractico
Tutoring

WVELS:  High school chealstry

Genaral college chmiltt& .
Advanced first year and n:lddlc level chnistry

IGOOI-II 22
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DESCRIPTION: Excellent drill and practice program for individual use. The management system allows the
instructor to get a printed copy of user's score in areas of naming elements, writing
cbemical symbols; naming and writing formulae of inorganic compounds. Program gives user
hints as to what is wrong with the answer and three chances to give the correct answer

before it iz shown on ths screen.

PROGRAM NAME: (EMPIRICAL) FORMULA
DISK NUMBER: AP301,AT301,C0301,IB301

TOPICS: Analytical Chemistry
Formulas
Laboratory Iectmiquu

USES: Prelab Discussion

Simalation

LEVELS: High school chwmistry
Genaral concgc éhﬁﬁtry
Advanced first year and middle level chanistry

M Use_this progran as part of your pre-lab instructions or for :l.nd:lvidual tutoring in
correct lab procedurs for obtaining correct data in determining the empirical formula of
potxnim chiorate from ths docmpositimof the coupound This program could also be

used as a lﬁb:t::ttuu for the actual lab procudm if you are concerned about beginning
cben:l.stry students hucing pomsiun chlorate.

FROGRAN NAME: BALANCED EQUATIONS

TOPICS:  Ciemicsl Resctions
Moles
Stoichiometry

USES: o:in & Pru:tico
Reviev Concepts
Tutoring
LEELS: High schooi cha-istry,,
Gensral conugo chutstry -
Advanced first ysar and n:l;ddte Imt chunistry

DESCRIPTION: This ii:i:iiiiﬁtf iiriii aiiiij:igti&:i program gives help during both the equation balancing
and mass-mass problem solving sections without solving the problems for the user. The
progranm could be used ag an assignment or for extra practice.

Mooi-iz <23
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AP205
Cheaical Formilss

Parcentags Composition

Calculations
Lab Data Check

General colleg- chniiitry

The computer calculates the percentage coupontion to the nearest 1/1000 for the empirical
formula that the user inputs.

m user hn ﬂu opt::l;on of :ulrt:tng w:l:th grm, uutu, or nutecuiu :l;n th:ts mtoring

progran u:ing thﬁ mccion of aluminum hydrida and water. nu somputei shows the mole

ratios of reactants and products and carries out the calculations Tequired while
lai.n:lng ths procedurs to the uger.

mt:ormg
Drill & Practics

High school cheaistry
General college chemistry

This pmgnncan b. und for tnt.oring or dtin :l;n :he :oiut.ion of mass-mass pmbtm.,,,ﬂu

user must convart the gim mass to mtu, input tha number of moles of the unkown formed

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

6 001 - i3
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_ o ey iy

o __ ,,,,i ol
DISK MUMBER: AP502,IB502

Problam Solving

LEVELS: High school chemistry
Genaral collegs chemistry
Advanced first year and middle level chemistry

DESCRIPTION: Up to four players can use this program.. . Each is randomly dealt from four to eight ions
and is given the choice to form a précipitate, a gas, ot pass. Two chances are given to
score from éach set of ions. This is a fun way to raview solubility.

N ___ ~ : sl ;,,,,,é [
DISK NUMBER: APB01,A'801,00801,IB801,MC801

TOPIGCS: Industrial Cheaistry
Equilibrivm
Problem Solving

USEs: Similstion
Problem Solving
it ving

LEVELS: High school science or chemistry
General college chemistry
Advancad first ysar and middle level chezis stry

DESCRIPTION: Uss this similation progranm to help students apply the chemical principles of reaction _
rates and equilibrium. The user selects the starting materials and reaction conditions to

get the greatest possible yleld with the least pollution emission and for the lowest cost.

Tr3 introduction of the program can also be used for tutoring.

Equilibrium ~
23
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CI'IAP:L‘ER 05

Introduca c:mcépt
Post Lab Discussion

High school chemistry °
Genaral conm chgnittry
Advarced first year and middie Imt chenistry

mmsss vas duigxﬂ for clﬁr’ocsﬁ dm;ﬁtrnticn tb introdta:a tha cmtcapt of axcaxs
reagent.. It is especially- effoctive _for showing what happens. to tha pH of thn solution as
you gat cloge to the endpoint of a titration, since the computer calculates the pH as well
as the moles of excess reagent and moles of water formed.

Mo:v:e About Ga.ses. The Kinetic-

Molecular Theaory

MOLF. CALCULATIONS
AP304 ,C0304, TB3CU
Moles
Problen Solving

Drill & Practics
Educational Game

High school chemistry
General college chemistry

Ihis gme-fomt dr:llt n.d pmt:lce progrm can a.ccomodnte up to six users, each work:tng
tha game mole E&lculation with a different ass:lgnad “given“ starting amount. kss:lgn it
for mdividual help or for competit ton. The computer can be used as a calculator by
keyboard command.

AP4O1,AT401 ,IBLOL
Data Analysis
Demnstr:tion

Simulation -
Data Analysis



Ioacher ' s Gu.:lde s X I Exisér:unéntai ?omdations

mii NUMBER:
B :i
wﬁ /Kl :
Dﬁé :

!ﬁﬂi schbol ic:teuca or. ctmn:t:try
Gimral éonegi élﬁiiirry

This simulation iiéaéfii could bs used as a substitute® for the lab procedure, either by
the whole class or for an individual who missed. t.he lab. The graphing (analyeis of data)

portion could be an effective lecture aid to help students see the relationships between

pressure and- volume. of enclosed gases. or it could be used as a mtoring device for
students hnvi.ng problii éciplit:tng ths Bﬁyli 3 l:aw laboratory report. (*A safe
substitute, since the use of mercury is eliminated.)

Gas Laws
Iutoring .
Introduce c:impt

High schiool i;;iiiia:i or chemistry
General college chemistry

'mil int:oductimto gas lmu pmg:m gllm t.ba user to. i.nput values for one of the

variables that affect enciosed_ gases and the_ coqmm calculates the values for the other

variable. From that information the user answers questions about the kind of _
relationships derived. Individual students could use this program to an advanuge

BGYI:E' s H&W SIHHH&IiGN

AP401,IB4O1

Gas Laws

Ban c::llnction

High school cheaistry

General college cheaistry

Ihis pmgrm limh:u t.ha msmdy hb vhere ;;udgm;l cgllact data to show the )
relationship betwsen 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 volums of gas in the
gyrings. Successive runs-of the program do NOT give you exactly the same readings, so the

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

27
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IAB CIIZ!ILAIION--BOYLE'S LAU
APLOZ ; TBLO2
Gas Laws

Iib Diﬁ Cbeék
Data Analysis

High school chnisf.ry
General college chcn:l.stry _

Thi:l: program wtll mcpt valm fi'ou @7mls, using up to threé boakx _pressure each,
fron pressure-volums labt similar to Stiudy Lab 4, and will return a print-out of the
average volume plug the uncertainty as wall as the high and low values of 1/volume.

Printer is necessary.

High schiool science or chemistry
General college chemistry =
Advanced first year and middle Ievel chentstry

téiiisératnre, pmlure, and volum of an enclosed gas. The -user inputs a change in either
pressure or temperature and the volume of balloon on the right of the screen reflects this
change. The originnl balloon also remains on the screen for. coupa.tisonl _Bar graphs at
the top of the screen reinforce the relationships of pressure, volume, and temperature.

APLO1,AT4O1, IB4O1

[ﬁta. ébiiection
Simulation

HiglLlc.hool sciem:e or_ chqnistry

General college chemistry



Teascher's Guide:

I 7/ Expériméritui Fcu;ndat:tcns ,

'mit simhltiou of. erles' i;uw ellows the user_ ;o conect de!:a r.bat shows _ t:he e
reletion:hip between votuna and t:euperattn‘e of an enclosed gas. Because it is programed

for easy access by -& fumber of students, one could use this as a safe substitute for
heating air trapped by mercury plugs.

High sckiool science or chemistry
General college cheni:try

tlser udds gas or M to an enclosed _gas, usmgigai@g gedq;gg, to attain a maximum ibiéé;iire
withont exceed:hw the "blow-out" pressure. This can bs dons in competition format or by

experimental design.

MOLE EXERCISE

AP305,1B305
Moles
Gas Lavs

Drﬁi & Practice

iigh school chaatsery
General college chemistry

and pmcice pmgrm t}g t.en p:oblens rele;ina to_ noler volumes (SIP),
es o User gets only one

m: drill

mregadro's numb and 7
chance to input answer. Solutions are shown for incorrect answers.

nunber, and molar masses_ of gases in muitiple_choice form.

GAS LAWS
APLO1,1IB4OL
Gas Laws

29
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nﬂ:s gas hv tutoriai progrm o.f.fg;s t:he user the. optton of approm:hmg the soiut:;on of

prubtdli by sither the formula method or the logic method after a graphic background is
presanted.

APL02,, IB4O2

High zchoot dmtstry

Ihi.s 18 s:l.nplc vu-s:lon of GAS uw 7’ ﬁhere r.he user- inputs tho mber of molas, volune,
temperature and pressure of an enclosed gas to obtain a data table that shows the
relationship betwee: two of the variables. The user then answers guestions based on this
table.

MOLECULAR SPEED DISTRIBUTION

Reaction Rates
Gas Lawe

Demonstration
Introduce Concept

Simulation

High school chamlstry or scisnce

General college cheaistry - -

Advanced first year and middle liiil cben:l.suy

Ihe ;b:ll:lr.y t;o gnph tm spggd dist:ibu;ion for a_ gu of your choicg at mny teuper;tures

on_the same screen makes this simulation program a natural for classroom demonstration of
the rsiutiouxhip betwsen molecular speed and reaction rates. You can use a temperature

range from 1K to above 10,000K.

30
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: I/Experimental Foundations = _

CHAPTER 06

éonciens’ eci

Liqiuiids and Solids:

Phasas of Matter

KP902 ,mm ,C0902, IB902 ,K:901

Descriptive Chamistry
Periodicity

S ,,,,1 e ,;,r.iy, )
General cgnm chemistry =

Advanced first year and middle Iml chan:l:ttry

mis program, méh nia: a c:nor m:cr to. bé éfféctivc, ccma ve used on. first day of
clazg to stimulate intiriit -in-ths course. Later on it could be- used to introduce
sb’liition chemistry or periodicity, since it uses three sodium saits (two are sodium
halides) and silver iii:fii:i. _SIX SOLUTIORS 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 ths six test tubes.

e e

mvimmnul Ch-nistry
Problem Solving

Methods of Chemistry

Probles Solving

Simulation

No backgrownd in chamistry -
High school scisnce or chnistry

Advanced first year and middle lsvel chuisf.ry

'.I:hil i)go;rg; ;:écln t.hg user_ ;hrouzh f.ln lr.og! gf solving a lcign;ific problen--a f;l.;b
kill in a hatchery. . Animation_allows the user to_search the. 1tbrary tﬁ:oﬁuse coi;eggug!

expertise, to sample and analyzs lake water, and to check the fish in order to identify
the pollutant killing t;h. fish. In the second part of the -program the user sets up
controlled experiments in the 1ab to check the hypothesis in part one.

POND STUDY

g
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Project SERAPHIM

_ -

ﬁwiroman’ TONme: tal Chulistry
Problea Solving-
Methods of Chemistry

Problea_ sglving

Educational Game
Simulation

No background in chemistry =
High school science or chemistry

m mr(:) iz an. ecologis; uho _hag_ been ukad t.o dgvelqp a hypo;hesis about what is

causing & fish kill.  The report must be supported by experimental and literature data. A

siﬁilitéd Iibr&y and beoratbry are available to the user. The same format as LAKE STUDY
{AP804) but less rigorous. Good application of scientific method.

AP502;TB502
sammus;

Chemical Reactions
Chenical Formulse

Educational Game
Review Concepts

High school chemistry

General college chemistry

Advanced first year and middle level chemistry
Up to four ptuyan can use r.h:ts progran Euch :I;s tandonty dutt from four to eight ions
and is. -given the choice 1] fom a pmcipitite, & gAE, Or DASS.. 'mo chances are given to
score from each set of ions. This is a fun way to review solubility.

RAST 2

APS01 ,MSOl ,IBSOI

Solution Chemi iti'y

Moles
Colligative Propcrties

Dﬁ’cnitration
Introduce Concept
Simulation

 moei-zm 9@



Co ,i N i,,,,,,,l ,ﬁ,,i,,té;
qu:al college. chgni;r.ry Ll

Advanced first year and middie 1m1 chemistry

i m; simlation progra- intrbilﬁcii t:h. nohl depren:lon constnnt concept and t’ozmla. ;’.Thé
user determines the melting point of pure camphor and the melting point of a mixture of
camphor and an unknown using the Rast method by reading the balances, controlling:heheat

applied; and reading the final ult.ing point;,,m cguputa: gives the user a data summary
and another iook at the formula, so that he/she can calculate ths molecular weight of the

unkwown;

R ,,;;é m, I
DiSK MUMBER: AP502;IB502
TOPICS: Concentration Problems

USES: Drill & Practice

s High schoot chemistey

DESCRIPTION: This program randomly generates 10 problems giving either amount of solute and volume of
solution, volume and concentration, or grams of solute and volume of solution. There is a
limited management system that keeps track of right answers. Good program for individual
use,

DISK NUMBER: AP501,IB501
Sélutién Chcniltry
Solubility

USES: Problem Solving
Review Concept

LEVELS: High Icmml chiniiﬁ-y :
General collegs cbiiiist.ry S
Advanced first year and middle level chemi stry

W The user :ls g:lvgn n;l pf four :elu:ionl t.o arrmgn m ordgr of doc:ming concemation.
Concentgagipgu are givcn in. tcm of uturatcd solutions; . notartty and number of molecules

in a given volums. User has access to a data table of solubilities and molecular weights
for assistance in naking decisions. Explmt:lons of wrong answers are given.

moor-22 33
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SOIﬁbili;ty
Bonding/ Polarity
Laboratory Iichniquu’

High schicol sciance or chesistry

General collsge chemistry
Advanced first year and middic level chenistry

Eha two tntroductory :ecttom of this progrn are cxceneut tutcrmg or micw on the
subja:ts of polarity and Baiﬁbiltty of ccupcﬁndx Sta:rtﬁig with. cavalent bonﬂl md
electre "””'tivity, the polarity of minly organic molecules: and its telationship to
solubility is pmmtod Simulations of paper chrumatography 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.

Descriptive anistry

Problem Solving
Datza Analyzis

High school science or chemistry

General 66116&5 chemistry

This progrm gm !:lri unr ti]li aml tcmpirxt\n's datl onhuting m cbaiing a pﬂre
subitince and -the -names o£ nim organic compounds that the- unkiown could-be. -From t;he
data given and uli.ng a- CRC Handbook, the user identifies the compound. This is a very
simple application problem for beginning chemistry students.

Data Collection

Data Analysis
Int;irﬁeing
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PROGRAN NANE::

GENERAL LABORATORY INTERFACING (Cont.imud)

Etjx schooI ct_ﬂ:xtry
Gﬁml conego dimitry See-
Adranced first year and liddle level chiiistry

User can calibrate and test a thbermistor or Blocktronic I interfaced to the computer. The
de~ices can then be used to monitor _changes contgn}ously or. gmg;g at ml", Both
graphic ;ndiggtgtgidan dtsphy: £re_availabie gxdfgggaiﬁ;;ggiga& ggicggtgg The
vrittgnwnti:!t:it;h in 1M 610, 94 002, uﬁuﬂ”ﬂg 903 contain specific instructions for
construction and use of ths interfacs devices.

CRECTPITATION =

AP502 ;IB502

Solubility

Equilibriua

Educational Game

Problea Solving

High school chemistry

General collog. ch-istry -

Advanced first yur and middle level chaniltry

In this cducational game; b players aro each given sets of five cations end ten snions.
The object is to form as many. prccipitam as you can during. yuur turn. When one pnyer
mku . rd;:uke, the screen changes ion sets and the othexr player fom precipiutes. “he

instructor has the option of letting students use solubility tables during play.

KPBCZ 13802 ,moz ooaoz

'""’ftal Chuist:y
Industrial Chemistry
Probles Solving

Mo backgromd in cheaistry
High school science or chemistry

"Advanced first year and middle level chunistry
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PROGRAM NANE: 'WAQUAL (Contimued)

DESCRIFIION: Jn thi; simulation/gams, the user controls the percentages of primary, secondary, and
tériiary treatrent at the local wzte- treatment plant to keep the dissolved oxygen above
the govermment s tandard ©of 5 mg/L. Introductory pages have needed information about
terminvlogy and procedurt User has the option ot saving his data ad returning to the
game latar; since it requires more than one class perici to play.

CHAPTER O7 Why We Pelieve in Atoms

TOPICS: Solutdiity
Bonding/Polarity
Laboratory Techniques

gﬁ ] §E§ : nmsrﬁig
Simulation
Introduce COncopt

w Higthchool science or_ ch-listry

General collag' chwtstry -
Atvanced first year and iniddli IGVGI ch«iiiitry

M: ‘L'ne -two introductoq sections of this progrm are excellent tutori.ng or review on the

subjects of polarity and solubility of compounds. Starting with covalent bonds and
electronegativity; the polarity of mainly organic molecules and its relationship to

solubility is presented. Simulationc of paper chromstography and an analysis of __ ...
pesticides are applications of the concepts learned in the tutoring section. These could

be aszigned or could be a zpecia! project for beginning students.

CHAPTER O8 Atomic Structure and Ra diéa.c”tiv:ltir

ﬂiﬁ Atonic Structure
Huclear Mstryikadtation

Methods of Chemistry

USES: uano: ”’ﬂéi‘.’g&fim
Tutoring -
Problem Solving




1
Iﬂ

High school science or chemistry
Gensral college chemistry
Advanced first year and middle lavel chanist.ry

Ih:l:l progrn iz an ucathmr introduction to the_* "tndiroct ovtdeme" approach m amic,,,
stvﬁﬁﬁ'i mlm Sidi I of th:tl di:k :I:l a limhtt:tun of aiphx-pu-ttcie :cattertng that

AP1001

Nuclear Cbemis;ryl Rediation

Atomic Structure
Similation
Desoristration
pData Collection

High school science or chemistry

Gensral college chemistry

colloct the data fron threo Or MOTS succuiivé m of thti program to. inultrm t:tsc
“'randomness” of radioactive decay. The graphics in- t.his program &re suitable for use as a
classroom demonstration that simulates the decay of 1000 atoms of 2 mystery cubstance. A
hard copy of the data can be obtained or a bar graph is available on screen.

MILLIKAN 0il Diop Expsriment

AP205;IB205

Descnsteation
Simulation
Data Collection

ﬁ:tgh schooi sctm or ctmistty
General collegs chemistry .
Advanced first year and n:lddlo level chen:lstry

"Pocus" on the individual oi] drop and change the applisd potential on the drop to keep it
fmmz:l.ug _Use_this simulation to {atroduce the concept of the. chnrg. on the slectron.

The progran _has four pagu of sathematical formm that guide ths uzer through the

cilcuhtionl o! t:hc tharge on the o:tt drop: Full screen animt:lon makes this program
suitable as a lecturs and demonstration aid.

37

6 001 -



TG I: Chapter 8 Project SERAPHIM

ToPICS: Awllic o:u;;u _
Electron Ounﬁgunt:l;un

LEVELS: High school acience or chemistry
General collsge chemistry.

Advanced first ysar and n:l.ddle lﬁil chnistry

w This simlation progru allows the user : to input a psi-square diagram and the computer
then displays probability distributions based on that diagrm!, _The randommess of electron

motion can be demonstrated by allowing the computer to piot more than one graphic

distribution for a given psi-square wave.

PROGRAM NAME: PEEXS--1984
DISK MMBER: AP205,1B205

m ’:':P’I: Qﬁ: !‘biscuhl: Structuri
Nucli& t:hinistry
Isotopes

ﬁﬁ Ca.lculatiom

LEVELS: Mvnm:ad first: yur and middls Iavsl; chﬁniitry
Advanced umlergraiuate or first year graduate chenistry

DESCRIPTION: The compiiter calcilatss the ’gmn:””tititﬁé isotopic pattern for the chemical formula imput.

by the user; both mumerically gndigraphlcally, based on successive isotopic splitting for

each of ths n atoms in the formula:

DISK NUMBER:  AP202,00202,18202

TOPICS: m:onic Orb:l;txl;l
Eloctron Cimfigumtion
Quantun Mechanics

USES: Probles Solving
Data Anaiysis
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m: High iéhiél scicnco or élfﬁiitry

Genetral college chemistry-

Advanced first year and middle level chemistry

m: Uur i.mts dhtmo of ﬁ;sht band te liit of Ii;ght lonrce, di:mce from g:ating to tha

slit, mmber of lines on diffraction grating, and series being observed and the program
calculaces ths wavalength of hydrogoii spectrul radiation.

m: : FARADAY 2 (and FARAM”:"’ y AID)
R ,;;:,:é 5:663:7,::;37

TOPICS: nocmtxylnocmly-u
Chemxical Rsactions
Oxidation-Reduction dunistry

USEs: Tutorlog

Demonstration
Data Collection

S en sl st or chmisto
General college chemistry

m The in;;tuc;ioni é!‘ii{"} giﬁ&}é éﬁ@ !:l}a com:ept:s of etectrolysis, couiombs,
g{l{lﬁ"gmys.:,mlmumyutm {wsperature, . pmlureumltini (and if you kave .
paddles, can change ths amount of mt) in this electrolysis of- water gimilation snd
then rcaIl ths volume of each gas collected in order to calculate the value of a Faraday
(see Faraday Aid for holp) The simulation itself could be used as a lecture aid to
introduce the topics of electrolysis or redox reactioms.

FROGRAM NAME: ELECTRODEP

DISK_NUMBER:  AP60G

ToRICS: Electrochesistry, Electrolysis
Oxidation-Reduction Chemistry
Atomic Structure

USEs: Data_Collection-
Pre-1ab Discussion
Demonstration

LEVELS: High school chemistry
Gensral concgc chuistry : S
Advanced first year and middle léinl chemistry
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DESCRIPTION: Use th:ls progran as a pre-lab discussion if you ass:lgn an electrodepos:lt:léﬁ lab.: Cbrrect
1ab procedure is simulated. Otherwise use as a demonstration where you collect data to.
solve for equivalent weights of copper or a mystery metal. User has option of r‘ontrollmg
time and currant.

DISK NUMBER: KP902 51'901 ,&")902 IB902 ,HC901

TOPICS: isicriistivé et {gtry
Solution Cheaistry
Periodicity

USES: Erobtm Soiving
ﬂionil Game-
Introdur” e Concept

LEVELS: High school chemistry
General collego chemistry =

Advanced first year and middle level chemistry

DESCRIPTION: This program, which needs a color monitor to be effectivs, 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 t:ha six soiut:l;ous, two at & tims, in & spot plate and from the results determines
the contents of the six test tubes.

PROGRAM NAME: ORDER THE ELEMENTS (1 OF 3 CHEMISTRY GAMES)
DISK NUMBER: AP201, IB201
. TOPICS: Periodicity

USES: Review
Drill & Practice

m High school science or_ chemistry
General conagc chu:t:try :
Advanced first year and m:lddle level chen:lstrv

DESCRIPTION: Use thils progran as individual or class review of trends in melting points, density,
atomic size, ionization energy; electronegativity; number of electrons; and -atallic _ __

character: z}gé?:ﬁt{a&ié table that shows only the element symbols is available to the uger
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Ar9oz,nm9o1,cnooz,nc9oz

Descriptive Chemistry
Pariodicity
Problem Solving
Educ:t:tml Gili

R-viw Concepts
Problem Solving

High school science or chemistry

General college chemistry ;
th. user and answm up to eleven quest:lom
From the

'.Eho comut.ir uligm an mﬁ:own clulont to
ab’e?at t'.ba chcn:l.cal and ghyn:lcal jii‘éjiirt:lu of r.hat elmt by user reqiiest.

- Kt-;éin:l.é Sti-iiéttii-e, Bénd:l.ng a.nd t.he

Paeriocdic Table

N :::7:::: :
S — Z:::::L;

éj;;:, o :,cé

AP202

Atcate Orbitals
Quantuz Mechanics
Electron Configuration

‘F!'En!?"ft”

Simulation .
Introsuce Concept

Hiéa i’chooi"hi ii:iiifci 6i‘ chuni’ *ztrj'

Ihil stmnt:ion pm xnm ttﬁ ﬂiir us iiipﬁt a pii-iqrmi-i dimiﬁ m t:hi cﬁiiput.ir
ﬂua dicpliyl peobability - diltr:lbut:lonl baged on that diagram. The randomness of electron
motion can be demonitrated by allowing the computer to plot more than one graphic

distribution for a given psi-square wave.

AP205,18205

mlo;ular s;m;urc

Vol
Pt |

6 001 - 30
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PEEKS--1984 (Continnod)

Calculations
Research

mid firit ym aml niddls Imi chunistry ;
Advanced mtdergraduate or f:l.rsf. year graduate c‘hunil’ 160 try

The couputor calculat.u the guanr.itat:lvo isot:op:lc pattom for the c.hanical fomula input
by_the usger; both numerically and graphically; based on successive isotopic splitting for
each of the n atoms in the formu:la:

AP902 ;AT901 ;C0902 ;MC902
Ducrtptivu amixtry
Periodicity -

Problem Solvi.ng

Educational Gade
Review cgncepr.s
Problem Solving

High setiool. setance or chamtstey
General college chemistry

The computer assigns an unknown element to the user and answers iiis to eleven questions
about_the chemical and physical properties of that element by user reguest. From the

ansvers, the user must deduce the identity of the element.

moz 18202

Electron Oonf iguration

Drill & Practice
‘mtoring -
Introduce U’onccpt

Higb ;chpgl ghmi;;ty, _

General college chemistry

'm. tﬁu- i.s tut.ond and thon allowod to pract:lce the ordu- of olectron filling and tha
wr:lting of electron conf:lgvrat:lons. A bracket diagram is used to help the user see the
pattern of atomic orbital filling. There is a limited management program that allows user
to keep track of scores in the_ Egici:iéi sections. The first section could be used as a

lecturs aid to introduce the order of orbital filling, especiaily if this program is to be

42
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Treacher's Guide: I/ Expérimértizl Foundations

DISK NUMBER: AP201;C0201,1B201
IOPICS: Atomic Orbitals
Quantum Mechanics
USES: Similation
Introduce Concept
LEVELS: Ginirﬁ co‘;tcgi chutltry

Advanced first year and niddlo .ivil é.hniitry

1‘his progrm grq)hically portnyl the radial wave fmctions and dist:ibution probability
diagrams from 1s to 3d for the electron of the hydrogen atom. It is an excellent lecture
aid for the introduction of this topic.

FROGRAM NAME: CONFORMATIONAL ANALYSIS

DISK NMPER:  AP706

TOPICS: Hnl;-cuh: Strucmrslstmpe
Q@iC Cheaistry
Drill & Practice
Demonstration

LEVELS: Geniral éénégi élﬁistry i
Advanced first year and n:lddlo li\’ril chemist:y

m This uxtoring progrm will h.lp students visualize two-dimensional drawings of organic
molecules in 3-D. _The driil nmr::jn appropriatg for individual uge or ag __ .
demonstration aid for classroom lecture:. Included are recognition of sawhorse and Nowm

projicttonl of nithsm, it!mu, and butans.

CHAPTER 11 Light,; Color, and Atomic Structure

TOPICS: ttomtc Orbttxts
Atomic Structurs - -
Electron COnfiguration




TG I: Chapter 11 Pro_:]ect SERAPHIM

USEs: Simulation
Tutoring - -
Problem Solving
gy :; e 1 - W”;y,,,,

Gonuui college chamistry

eloctron :ln the grmnd stats of the hydrogen atoa. An:lmtion shb\?i the radiat:lon exc:.t:lng
the electron; the radiation given off when the electron falls back to ground state, and
demonstrates the relationship between the atom's return to grmmd"ﬁﬂ"" state and the

wmiength(l) of radiation chosen. User may use trial and error or caiculate the

wavelength of light necessary for a specific transition before using:

R, ;,,,i S

DISK NUMBER: AP202,C0202,IB202

TOPICS: msntc Orbit' n
Electron Configunt:lon
Quantus Mechanics

USES: Probles Solving
Data Analysis

m EVELS: l'!igh :choo!.fsg:lmc. or chul:lst.ry
General college che@istry -

Advanced first year and middle level chen:lstw

Dﬁi ':§: CR ':I: mgu User input:s distance of ﬁ;ght band to siit of ﬁ;ght sourcc, distance from grat.:lng to the

sI:tt:, minbcr of lines on di:ffrut:ton grathtg, arid series being observed and the program
calculates the wavelongt;h of hydrogen spectrum radiation.

PROGRAM NAME: HYDROGEN
DISK NUMBER:  AP201,C0201,IB201

TEGS:  Atemic Orbitals
Quantum Mechanics

ﬂéﬁ Simlct:lon
Introduce com:cpt
L ELS: Gihiral collogc ch-n:l.stry

Advanced first year and niddle lavel chon:lstry

M This progrm graphically portrays the radhl wave functions and distribution probability
diagrams from 1s to 3d for the electron of the hydrogen atom. It is an excellent lecturs

aid for ths introduction of this. topic:

IG001-33
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I / Exper :Lmen.ta.l Fb’i_i.ii’da.tions

Molecular Architecture: GCaseocus Molecules

2P301

Holoculu- Structure/Shape

ﬁiéii i’eii’oai ’chcnis‘*’*tti?

By us:tng k-ybou-d comd, tha user can rotate. graphtc
have_two, three or four bimding groups of cléctm on
simulation could be used as an effective lecture aid.

cxamplez of compomds and ions t:hat
any or all three axis. This

AP902 ,AT901,C0902 ;MC902

Desc ”"ﬂitiﬁi Chemi ltry
Problea Soly:lng

Genaral Review

Reviov COncept
Problem Sclving
Drill & Practice

Htleschooi chniltry,,, i

General college chemistry =

Advanced first year and middle Imt cim:tstry

Uii uiii prégriil to i‘iViCW Imllér riinféri'j thn way i!i Whiéli dﬁ éhiﬁiﬁl aml phyiical
prop.rt:lu of compounds can be used to- d:l.:tinguilh between them, eithsr on an :l.nd:lvzl.dﬁa’.l
student basis or in the classroom by dividing ths class intetiim,g@itim on the basis
of mumber of clues necessary before ths "unknown" is properly identified.

Liqu:tds and Solids

i3 Mo Iccuiar Archiiiéti.’xfé s



Proj ect SERAPHIM

o L _ =

[ :b;x:s :(,c;i';é,::;;),

SOIﬂbﬂity -
Bonding/ Pola.rity
Laboratory ﬁchniquu

High school science or chamistry
Genaral collegse chemistry
Advanced first year and middle level chnniztry

m tvo i;ntroductoxy uct:l;om of this progran are cxcanmt tﬁtortﬁg or rcviév on thé
subjects of polarity and solubility of compounds. Starting with covalent bonds and
electronegativity, the polarity of mainly organic wolecules and its relationship to
solibility 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.

High school science or chemistry

General college cheamistry
nt:tlprogrmz:tvcs th:\nir ti:wmdtcﬁpiﬁtﬁrédauonhutingmd coolingapure
substance and -ths- nmlfgg nine organic compounds that the unknown could-be. -From the

data-given- and -using a CKkC Handbook, thes unr ident:lfiu the compound. This is a very
simple application problem for beginning chmistry students.

ﬂ’902 ,mo: 60902 ,HC902

Biieriiitiva Ehinun-y
Problem Solving
Gensral Review
an:tiw CDncipt

Problcn Solving
Drill & Practice

Yoy
opll

'IGOOI-SS



LEVELS: High school chemistry
General collogo ch-nilt;ry o
Advanced first year and middle lml ctmistry

DESCRIPTION: Uu t:h:ti pratrii to riviw Iml/or retnfom tlrc wny in which tlm chinicxl and phyiicxl .
propcti’”"”’ es of cow'"” S can b8 used to- distimg\dﬂi betwean thea, sither on-an :Lndividual
student basis or in the classroom by dividing the class into teanms, conpet:lng on the basis
of mmber of cluss necessary before the "unknown" is properly identified.

mﬁiim m”ﬁ: ABS GAME

DISK_NUMBER:  APS01,IB501

ﬁiﬁ Ducriptigt Q:gnistry
Problem Solving
Gansral Review

usEs: Béucational Gase
Review Concepts
Problem Solving

General cull;czi chllittry

DESCRIPTION: m phylical and chanical jii.-’dpii-tiii of 6 e nds m randomly remled to tha user, the
object of ths game is to match the propesrties gim with one of 17 pozsible 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.

oot L:ZZ,,E 77,5
SK_ t  AP902,C0902

I ﬁi,; m*;;;’i;;;v;;:i:i;;y
Analytical Chemistry
Problems Solving

LSES: Problea Solving
Review Concepts

Dol :Z; Hig[ ;;;;;1 S 7;ry

WI éanigi Elrenistry -
Advanced first year and niddlo léiril chuistry

DESCRIPTION: Using basic laboratory tests to determine its chemical and physicsl properties, the user

identifies the unknown compound selscted by the computer. This program could be used for

review and for developing soms problem-solving skills.

coor-3 47




TG I: Chapter 14 Pro_ject S TRAPHIM

m 14,,}’..113:31 eha.nges in C'.hemica.l and

Nuclear Reactions

€|
|
|

USES: Data Collsction
Data Analysis
Interfacing

LEVELS: High school_ cmxstry,,

GOTK?.II anqc cm:l;stry

DESCRIPTION: User can calibrats and test a thermistor or Blocktronic 1 interfaced to the computer. The
devices can then be used to monitor changes continuously or sample at intervals.. Both
graphic and mueric data displays are available and data files can be created. The

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

construction and use of thas interface devices.

FROGRAM NAME: BEGINNING THERMO
:,::27::,;:::= Egﬁiiﬁ;;,,i

= ,:,i::; =z ,,,,,,77,,6
Emrg/mchnpy

USES: Dr:lu & Practice
m High school chmia::y, __
General coﬁuge chuntsay ,
Advanced first year and utddla Isvat chantstry

This 'cii-iii ind is':icticc progran has a mnagemnt syitaﬁ ind hint sections that help the

EROGRAM NAME: HEATS OF REACTION

DISK NMUMBER: AP1201,C01201

IOPICS: Emrgyi!nﬂntpy
Chemical Ructtcnl
‘.ﬂumodynﬁici

USES: Data CBlliétion
Data Analysis }

: " 6 001 - 37




Toa.chor ' s Gu.:l.de H

I / Expor ﬂ.tnenta.l Fo'undat :Lons

HEATS OF REACTION wmumd)

High iéh?sal iciﬁx?:a or chﬁiitry

Genaral college chemistry - -
Advanced first year and middle level chuaistry

Hn this program m colioc: dan whih :h. chmical mtion i: :I.n progzesa using s

thermal probe interfaced to ths computer. Other programs on the disk will calibrate the
préh Iﬁd mﬂyu ths data conicm quui;ru -adapter box and thermistor.Additional
bicii'rmﬁ amd i.nfomt:lon ars m:l.l.ﬂ)l. in IM 005. Use a classroom demonstration or for

student data collection in the laboratory.

AP8O7 ,AT807
Energy
Entropy
Problem Solving
Introduce Concept
Tutoring -

Problea Solving

No background in chemistry
High school sciencs or_ cheamistry
Advanced first year and middle level

The mmtm of thii program can Ee \Béd asa lactm-i aid to introduce stmlants to the
concepts of and the relntionship between energy and antropy. If. could alsé be used for -
tutoring an :Lnd:lv:l.dua].. The probles solver has the ‘lallenge of maintaining the supply of
"metallium" for a 50-year period at a reasonable pr:lce by exploring for new resources,
using more efficient mining technology, recycling; finding substitutes for metallium or
using tax breaks.

The Rates of Chemical Reactions

m01,m01 QBOI IBBO]. HCSO].

Indus’f ’,Wi'-i'iil M'ﬁ stry
Equilibrium
Problem Solving
Simulation .
Problea Solving
Tutoring



I: Chaptexr 15 ‘ Project SERAPHIM

LEVELS: ﬁ:l:gh school scimcu or clm:tstry
Gcnirxl éﬁnm élreiiitry -
Advanced first year and n:lddle level chuistry

Use this similatisn progran to help students apply the chemical principles of reaction
rates and equilibrius. The user ssiects the starting materiais and reaction conditions to

get the greatest possible yi-ld with the least. polhitton emission and for the lowest cost:

The introduction of the program can also bs used for tutoring.

. — . : m [, DI ON
CooI T Z;,:,:; ééésii:::;si
TOPICS: Kinetiéi - -
Reaction Rates
Gas Laws
USES SES: Dmmfiﬁfi.?aiiﬁ, _
Introduce Concept
Simulation
mé: High lchool chmhtty or science
General college chemistry =
Advanced first year and middle level chmi:try
DESCRIPTION: :Ehn abﬂity to gr:ph !:hc lpsid distribution for a gas. of your chbicé at many tﬁpéramrés
on the same screen makes this simlation progran a natural for classroom demonstration of
the telat:lonship between molecular spéed and reaction rates. You can use a temperature
range from 1K to above 10,000K.
DISK NRGER: AP601,IB601
TOPICS: Reaction Rates
. Ril'lﬁi;iiii
USES: Demonatration
. Data-Collection
Similation
@é High lchool chmi;:xy,,,

General coliege chemistry

DESCRIFTION: User inputs quantities of resctants in this “clock" resction similation of the hydrolysis
of t-butyl chlor:lda tiliu the rsaction in real or compreued timo A i:'olé'r iioiiit&r

;;:i TG 001 - 39 SO




TSE.EF;SE'; Guide: I/Experimental Foundations

SRR - _
imiii” mWE KINETICS--A SDNLAIION EAB
DISK_FUMBER:  AP601,IB501
mﬁﬁ::’: s: Reaction Rates
Kinstics
Laboratory Techniques
USES: Simulation
Pre Lab Discussion
Data Collsction
General colloso chmiltry
DESCRIPTION: Use this simulation i:;o;ra;;; a pre-1ab practice or to actually collect data for the

starch-iodins clock reaction. 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 solecting different concentrations of
all solutions.

DISK NMGER:  APeO3

Organic dul:l;:try
USES: giﬁﬁtiﬁﬁ:

Demongtration

Introduce Concept
LEVELS: ﬁi&lschooi chaniltry,,,,

General college chemistry = = .

Advanced first year and middle level ch-ntltry

w The ANIHAIION of thil progrm limhm the mlti-stap uéhﬁtiiﬁ Gf thi chlori:nxt:ion of
methans., A similtansous printotit at the bottom of the scraen keeps tally of oach ipcciii
ﬁmmchanim Bccauuth.smmyboltmedmdsmudwithhyboudcmmds,

uchantm;

Y ,,,;i REACTION RA
ﬁ,,,,, ZZ::,,,:Q:L,; éé&ii:::;i

DPICS:  Bquilibrium
Reaction Rates



TG I: Chapter 15 Project SERAPHIM

S .l LTl ; ;:;,,::a R ,(e,s;éi::j,:),

USES: Dmmtration
Simulation - :
Introduce Conccpt

LEVELS: High school chemistry

Gensral college chemistry
DESCRIPTION: Ths uxer. :l:nputi t:b initm farvu'd ind reverse riacticn rates and t!ic cuﬁqmter
mimlymmmwmmofmmumdpmuwwutm Ihe
user can watch equilibrium being established. The changing populations are given in bar
graph and mmerical ratio forms. This program can be used as an individual student
asgigmuent or for classroom demonstration.

i ;ZLZ:;E Bii&'
—e '7’ R ;i APE0L

USES: iii.iiitiﬁii

Deuonstrat:lon

Gomra* eral cﬁllogo chemis *try -
Advanced first ysar and niddle level chmiltry

DESCRIPTION: Because this program allows the user to change either temperature or solvent concentration
or both, the effect of these variables on the rate of reaction can be studied--either by
an individual student or by a class ag a wkole if used 25 a demonstration aid:

© MSMGER:  APizoz,col0z
TOPICS: . xhﬁtia

Reaction Rates

USES: Data Collection
Data Analysis

Interfacing

LEVELS: c:omm couogo umistry
Advanced mdotgrad\nu or first you- graduato chﬁ; -

. moemim 9%




CHAPTER 16

A, ,:IZ,:;

”W""*"”*;é S ’é (aﬁ :””7725

Ih:l.s ptdirii intttfms with a "Blocitronic" colorimeter to measure the rate of thermal
decay of heavy metal complexes that have been radiated with strong visible light: Other
progznsonthedhkmybousad fordatumlysts. Raqutrostheusa ofmadaptarboxand
Blocktronic I. Additional background and lab procedure is available in LM 002.

Equilibrium in Chemical and Phase Changes

H:I.gh school science or_ chnnistry
Ganeral coihgn ch-htry R
Advanced first year and middle hivel ch_tltry

Uii thii :iimhfﬂj;;l.éigi firogrm””:” to hilﬁ;iﬂiﬂ.ﬁ;i apply the chemical principles of reaction
tates and equilibrium. The user selects the starting materials and reaction conditions to
get the greatest possible. yiold with the least pollution emission and for the lowest cost.
The introduction of the program can also be used for tutoring.

GENERAL LABORATORY INTERFACING

AP1203,001203

Data Collection
Data Analysis

litzh tclmol ch-ntlt:ry
Giiﬁnl conigi éhii:l;itry
Advanced first year and n:l.ddlo level chnistry

User can calibrate and test a thermistor or Blocktronic I interfaced to the computsr. The
devices can then be used to. nouttor chnngu conthmmiy or nnptc at :mtu-vals. Both
graph:l;c and numeric duLdtlphyl are lvathblc and data fi;lu can bi érutid The

writtan ntirhll in IM 010, LN 002, and LH 003 contain specific instructions for
construction and use of the interface devices.

53
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TG I: Chapter 16 Project SERAPHIM

T . __
[ :Q,ﬁﬁ:;

PRECIPITATION GAME
AP502,; IB502

Solu:ton ﬂm:tstry
Solubility
Equilibrius

Educational Gade
Problea Solving

High -mtmﬁ:{y ,

m gbjeg; i; to fnm as_ my pmipitatac as you can during your tu.m _When one player
makes a mistake, the screen changes ion sets and the other player forms precipitates. The

instructor has the option of letting students use solubility tables during piay:

Introduce Concept
Tutoring - -

skgroun mchmisr.ry o
High school science or chemistry = =

Advanced first year and middle level chemistry

nxe intrédu?.‘tién 6f t:h:ll program Eﬁi Ii ﬁﬁl as a Iectﬁi‘é iﬁd us im:radﬁéé ztﬁdﬂiu té tha
concepts of and the relationship bstween esnergy and entropy. It could also be used for .
tutoring an individual. The problem solver hac the challenge of maintaining the supply of
"metallium” for a 50-year psriod at a reasonable price by exploring for new resources;
using more sfficient mining technology, recycling, finding substitutes for metallium or

ulmgmbmh

Equﬁtbrim

Reaction Ratss



Teacher's Guide:

I/Experimental Foundations

::f,:::sﬁ [ — iépn:t Lj

Dinonltration
Simulation i
Introduce Concept

ﬂiﬂi school chuni::t:ry
General aniﬁ c!ﬁnix&y

graphically demmmm how the nimber of reactants and pgodugts changes over time. The
user can watch equilibrium being established. The changing populations ars given in bar

graph and numerical ratio forms. This program can be used as an individual student

assignment or for classroom domonstration.

AP601;IB601
Equtttbriun
Chemical Reactions

Demonstration
Simulation
Introduce Concept

H:tgh lchbct chaliitry -
General college chuinf.ry -
Advanced first year and niddle level chenistry

E&UILIBRIUH SIMULATION pmgram allows t.hg uger. to chocse r.he ti—.me lapse of dispiay cycle,

the ortgi;nni com:entrattons of the rmtam:s and products for the reu:tion of acetic acid
and sthanol to form water and ethyl acetats. This reaction takes about two hours to come
to iiiﬁilibri\ii in real time. The graphic form of data display is very effective for
classroom demonstration.

ﬁ e é:; _ ::,eiu,
AP603 ,IB603

Equilibrivm
Chemical Reactions
Reaction Rates

Demonstration
Introduce Concept
Simulation

High school cheaistry

General college chaniltr_;z .
Advanced first year and middle levcl chuniltry
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DESCRIPTION: Thi: ltgglgtion of tha Egmtign ‘of HI from its elepents shows the activation gngrgy
curve; it allows the user to. hxputibggj;m}gg concentrations of reactants and product and
tocqsutt:hccquﬁibrimom:e it is achieved. If you are going to use this for a
classroom demonstration, deéide befuri class whlt valuss to input, since some

' Gemral collqgo chnist.ry .

concentrations require longer than a clan periocd to come to equilibrim--lmt mybe you
want to show students how long it really takes ior this to happenl

Equilibriwm
Problem Solving . _

taboratory Techniques

Simdation
Problem Solving

Advanced first yur and middle. Imt chntttry
Advanced iﬁﬁma or first year gradu:u chm

Xenon fluoridu.,
but_also manipulates thg valves in the vacuum ;y;t.en on. t:ha scroen. Student mgrs will
need_ backgromtd before starting this lab simulation. There is exceilent documentation on

the back of thiz disk.

KINTHERM and KINTHERM STANDARDS

AP606

:fhemod 'f*f,rym’*”ié"

Gineral colliii ’chmistry
Advanced first year and midd‘e level chanist.ry
Advanced undergraduate or first year graduate chen

For advamd lt:mlim'.l who w:nt a clmllcngs, thi: :I;s :l;t: Ulsr may tnput: cquiitbr:tm
constants and time and the program plots the conc.ntration-tine curves for the rwtion.
For classroom lecture and demonstrat -n; the KINTHERM STANDARDS program has eight curves
obtained from KINTHERM that can be used for comparative purposes.

5 Too0L - s



Ieacher ' s Gu:l.de s

I/Experimental Foundations

N, :

AP601,IB601
Equilibrium

Similation
Deacnstration

lttﬂ: school chuntﬂ:ry,,,, .

General college ciulistry

and products, The user i.npgts ghe fiimber of init:[.al reactants and products and t’orwargl
and reverse rates. The computer calculates the equilibrium constant. Theuser can compare
cgnstam;s based on different concentrations (different mumber of balls) of reactants and

products.

AP902 ;AT901,;C0902 ; TB902,,MC901

salytical Cueaistsy
Qualitative Analysis

Stmilation
Problem Solving
Review Concept

HiﬁLschool science or. chenistry

General college chemistry .

Advanced first year and middle level chem:l;st:ry

'mes’i"a iimlitiaﬁs of liu&l:ltit:l?é iililyi:li s’chem" es for groups 1, 2, and 3 could be used as
a pre-lab review or quiz, as a substitute for the lab, or as a review before a lab test.

CANAL %,5

AP902;MC901

Analytical Chemistry

qul;:ttutive mtyl:tl
Problem Solving

Simulation

Review_Concept._

Problem Solving

Kdvancﬁ f:l.rst _year and n:l.ddlo liVil dﬁiitry
Advanced \mdergraduat‘ or first year graduats chea

57
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CANAL 4,5 (Cont:l.mxedf)

These_ simlations of the. qualitatxve qnalysis ‘schemes for. groq:s 4 and 5 could be used as
pre-1ab tests or tutoring, as substitution for the lab itself, or for post-lab review.

BQUIL TIC-TAC-TOE
AP603, IB603

E;uil:lbrim -
Problem Solving

Educational Game
Problea Solving

Review Concept

High school chealstry
General college chemistry

Advanced first year and middle level chemistnj

eorrsct _answers_to cohxtion and acid-bue equﬁibrim problm earn t:he users X's or 0'
on the Tic-Tac-Tos board: Uur(s) should have a calculator handy. An axcel;l;ent way to

ayply the equilibriun concepts.

ACID STRENGTH
APSOI,1B501

Acid~Base Chemistry
Equilibrium }
Solution Chemistry
Dmnstrution
Intréduce Ooncepf.
Tutoring

High school chonistry
General college chutstry

Thé first -screens 6£ thii progran are. tutorial on t;tw conccpt of t.ho diuociation of
strong a.nd weak ucidl. For denonstration or to use-the program to introduce the concapt,
start with tha graphic representation of the dissociation of HX to H+ and X-, then watch
the acid molecules dissociate on screen and compare the percent dissociations that are

calculated.
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Ionic Equilibxrium: Acids and Bases

S

AP301;1B301

Desonstra ponst ration ]
Introduce Concept
Post Lab Discussion

High lctroot chul:l:stry
Gin.ral collego éhﬁistry oo -
Advanced first year and niddle level chenistry

B(“S was du:lgnod for classroom demonstration to introduce the concept of excess -
It is especially effective for showing what happens to the pH of the solution as
you_get close to the gndpgin; of a titration; gince the computer calculates the pH as well

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

CHEMPROP
AP902 ;60902

Descriptive Chemistry
Analytical Chemistry
Problea Solving

Problem Soiving
Review Concepts

H:tgh tchcol ch-u:l:ltry
Gcnoral collogo éhlllliitry—
Advanced first year and niddle liﬁil chu au-y

Us:l.ng bu:lc laboratory tests to d.tomim :lts chcnical and phy::lcal propert:lu > t'.hn user
identifies the unknown compound selectad by the computer. This program could be used for
review and for developing some problem-solving skills.

EQUII; IIC-IAC-TOE

.
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JR :::,’:;:= o nc:ﬂcimg (@t . )

USEs: Eduutimt Guno
Problen Solving
Review Concept

m H:lgh ;chool Gbgnist;:y, .
Genogo;icoiﬁggoﬁohmixtry - e
Advanced first year and n:tddte lmt chunixtry

@ C’orroct ansvsrs to solution aud acid-bno equillbritn problens earn tbe users X's or 0'
on the Tic-Tac-Toe board. Uur(s) should have a calculator handy. An excellent way to
apply the equilibrium concepts.

PROGRAM NAME: TITRATION CURVES

DISK_MBGBER: APS01,TB501

TOPICS: Acid-Base Chemistry
Analytical Chemistry
Equilibrium

USES: iiitariﬁg .
Demonstration
Introduce Concept

LEVELS: General coﬁogc ch-nistry )
xdvma! first year amnd niddlé Icvol; dmittry
Advanced \mdérgraduato or first year graduate chuistry

m Because this progran allows the uger to input the name; dissociation constant; and the
concentration of the acid; it could be used to mmdmiggioonogggsiog _weak, diprotic,
and triprotic acids by comparing the graphs of their titrations with a strong base. A
printoﬁt of the concentrations of H+, HA, B,. and A- at every .25 change in pH is
available. The explanation section is good for tutoring the user.

PROGRAM NAME: pH (7 Programs)

DISK NUMBER: tPSOZ IBSOZ

TOPICS: Acid-Base Chonistry

m’::é Tutoring
Drill & Pz'actico

LEVELS: hi;zh .ahoot chuniltry
General collogo chun:l.stry -
Advanced first year and niddle 16?61 chen:lstry

DESCRIPTION: These seven tutoring programs cover acid-base concepts, including integer and fraction pH,

strong and weak acids, Ka, [H+], [OH-], buffer solutions and titration. The user is given

quantitative probiems to Ioiv-, most of which require the use of a calculator.
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Teacher's Cuide: I/Expeéerimental Foundations

o N ; ;ﬁ N
DISK NUMBER: AP503

TOPICS: Acid-Bass Chemistry
Analytical Chemistry
Equilibrium
USES: Demonstration
Lab Data Check
Simulation
LEVELS: High school chemistry
Caneral college chqiiitry :
Advanced first year and middle level chunist.ry
DESCRIPTION:  With Eeybosrd comands the user can titrate strong or veak acids against strong of veak

bases. The introduction section explains the use of equilibrium expressions to calculate
tihe p!! af thc ialution during titntj.,o’n.’ ‘Ihil program can plot titration curves faster

+han performing the real titration with pPH meter, can be used to check student
calculations, and to determine the volume at which neutralization occurs graphically and

mathematically.
em s smos
DISK NUMBER:  AP6OL
i el
Quantative Analysis
Laboratory Techniques
USES: Similation
fﬂﬁﬁ ngg:al collqge chn;;;&y,,,,, R

Advanced first year and middie level chun:tltry

M‘ m fet’.miqu. 6£ m tif.ratidn t,o mlyze a conplox nixture o£ carbonatas is simulated in
this program. The user has the option of computer-standardized solutions or user can
standardize with the computer's help. This program can be used as a pre-lab assignment to
acquaint students with the techniqus or to. 7astuguy collect data to determine the

composition of the mixture of sodium ‘carbonate and bicarbonats.

PROGRAM NAME: ACID-BASE PROBLEMS

DISK NUMEER:  APSO1,IB501

TOPICS: Acid-Base_Chemistry
Concentration Terminology/ Problii

USES: iuvfidv
Drill & Practice
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KCID-BESE PROBIIHS (Ubnti.mwd)

High school chemistry

General college chnnis”i’iﬁ

Up to l:l;x phyurs ny use. thit ptégran to ééﬁpétj for wp score. in solving nomhty and
molarity problems, for [H+] and [OH-] using Kw, for pH given [H+] or [OH-], or titration
probleas given concentration of either the acid or base. Each player solves the same
problem, bt is assigned a different mmerical "given" amount.

IPSOI IBSOI
Acid-Base Chemistry

‘mtortng .
Drill & Practice
Introduce Concept

Higi ichoo"ﬁ;"i chmi:";*ﬁﬁ,,,
General conage chntlu'y,,, I
Advanced first year and middte Iavct chuistry

Im ucullmt mri:nz iud prx:tiéi program thst fééﬁes on the Bronsted/l.owry concept of
conji.i’giu uid/bu. pairs. In-the problem portion, the user may choose up to nine acids
to arrange in order of decreasing strength based upon the equilibrium reactions given.
The problem section could be used in a clagsroom setting.

DSOI IB501

Acid-Base Q\amistry

mtbrtng

Drill & Practice

General collogo chuistry, .
Advanced first year and niddie 1m1 c.!m:l;stry

User is given the molarity and dissociation constant for a weak acid in aquecus solution
at room temperaturs and must solve for the pH of the acid. In some cases the quadratic

equation must be used. There is an option of using the printer or the screen during the
"'check" session; where an explanation is given for wrong answers.




EﬁM;; tiExperimental Fou.nda.tions
_

mﬁw RAN 77777: ACID simﬁimﬁ
R ::::::i nsﬁiinsol

Equilibriwm . .

Solution Chemistry
USES: Demcnstration

Introduce Concept

Tutoring
LEVELS: uigh lchbol cim:t:try .

General conege dﬁiitry

The first screens of this progrm are mt.ori.al on the concept of t.he dissociatiﬁn of

s;rong and wea.k uids. For dmnstration or t.o use t.he progran t.o introduce the concept,
””” ; then watch

the acid notecutu d:l;uoctnte on screen and conpa.re the percgnt dissociations that are
calculated.

’ex-xm:’:':’:’m:; i8 Oxidation-Reduction Reactions and

Electrochemistxry

FARADAY 2 (and FARADAY AID)

Eioctrochmistty/mect:rolysi:
Chemical Reactions
Oxidation-Reduction Chuiltry

iﬁta':iiié
Demonstration

Data Collection
!ﬁgh Ichbol Icicnu or. chu:l:ltry
Genaral collogo c‘hcnistry

The :lnltmct:lon loct:lon of this ptogran intmr‘.u xs tho .u.-lccpu of eloct.rolysis > cﬁuléﬁbl »
and !'a.:adayl.,,m user may set the *~ieral m, pressure and time (and if you him -
paddtu, _can_change the amount of current) in hiz ;lectrclysis of water simulation and

then read ths volums of each gas ccilected tpjrdar to. ga:gulgta the value of a Faraday
(su ra.raday Aid for hilp)

l:l‘wution ttss: - «iuid be '8! &5 a lecture aid to
introduce the topics of electrolytis or redox .mt- s,
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TOPICS: Eleétroélfdniit’ry; Eleéti'ol;yxis
Oxidation-Reduction Chemistry
Atomic Structure

usES: Data Collection
Pre-lab Discussion
Demonstration
] @ ﬁi&: school chnistw .
General college chemistry
. Advanced first year and middle level chanistry
DESCRIPIION: Hgg this program as a pre-tab 7d:|:sculston if 7309 sssignﬁaxfxﬁstectrodepggition 19;13 __Correct
lab procedurs iz simulated. Otherwise use as a demonstration where you collect data to
salve for a;uival;ent wsiﬂn:s of copper or a mystery metal. User has option of controlling
time and current.
DISK NUMBER: moz,mu co902,nc902
TOPICS: ﬁariﬁtiﬁ axinistry
Problea Solving
General Review
USES: Review &sm:apt
Probliii Solving
Drill & Practice
LEVELS: High school chemistry
General colle~e chemistry =
» vanced first year and middle Ievel; chauistty
M Use this progrm to revi.sw andlor reinforce the way in which the c.hem:lcal and phys:lcal -
properties of c« ds can un used to distinguish between them, either on an individual
studgggigagsfi;n”;he clgsa.vggg:lgyigviding the class ggo tggg!?ggggeting on t.he basis
of number of clues necessary ‘afore the "unknown" is properly identified:
. W’ NAME: REDOR GAM:

DISK NUMBER:  AP306

TOPICS: Oxidation-Redution Chaistry
USEs: Educaticis: Gaie

Problem Soi-ing

A
Mo
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LEVELS: l{igh icmscl clnui:stry
Gerneral collego chenist?ry
Advanced first year and niddle lévil chmiif.ry

To be a winner of this "h:l.gh voltage game," you need a table of Electrode Potentials, a
fast keyboard finger; and the luck of the random draw from the computer's data base. Two

players can be accommodated at a time.

DISK NUMBER:  AP306

m Oxidation-Reduction Chanistry
Stoichiometry

USES: Problem Solving
Drill & Practice

ﬁ:ﬂ:ﬁi Higﬁ school ;hgn:l.:t:y,,,,
General conego chmhtj.tg:,,,, o
Advanced first year and middle 1mt chemistry

miiﬁiﬂwz This prognn ha.s a uriu of four redox react:lonl t.hat have a mil... 5. « rBEC Eanis
The user is to find the li.niting reactant. Hints are provided and t1e .. . sccre is
kept. Useful as individual pvictice or quitz.

DISK NUMBER:  AP602

ToPICS: ppoblu Saivtng
Solution Chemistry
Cheaical Reactions

USES: Educational Game
Problem Solving
S High seheet chestetey...

General college chemistry .=
Advanced first year and middle ICVCI ehiinin:ry

M In this chemical advonture gm the useér lolves chen:lltry-related problem in ordor to get
through the dungeon alive with the treacure. The dungeon has 51 rooms with eleven
chemical problems :0_be solved. A roving profusgr quizzes the user on different aspects

of chemistry from %z bank of randomly accessed questions.

a
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Oxidat ion-Reduction Chsaistry

Drill & Practice

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

Eauilibrium

Demonstration
Introduce Concept _
Post Lab Discussion

High school chemistry
General colle chemistry

Advanced first year and middle level chanistry

;{(@iwm destgt;gd for ciassroom demonstration to. introduce thc concept of excess
reagent. _It is upac:l:aﬂy cffacttvs for. shwing wmt tmppm to the pH of t:hé sclm:ion as

you get clase to the éiidijo:l.nt of a tit.tation, since t;hn computer calculates the pH as well

Eloctrocham:lstry )
Oxidation-Reduction Chen:lstty

Drin & Pmt:tca

General college c!miltry
Advanced first year and middle level .hamistry
Advanced undergraduate or first year graduate chenistry




Toa.chor = Guide. I/Experimental Foundations

DESCRIPTION: mis prugru offirl t.h: user a clmica of ths. mnbcr of probluu on ulcmttng cetl;
chigii at stindi:d and 7ﬁbﬂ°iw cﬁﬁditim tnd an option of checking user's work on
ths screen or printer. Help and hints mmilableuhmwmngmrsmi.nput.
Modification guidelines for this program are available in AMOO9.

CHAPTER 19 The Ctiémistry of Carbon Compomids

Wlf’f* AME: CONFORMATIONAL ANALYSIS

DISK NUMBER: AP706

Oriiﬁic Chaniltry

LEVELS: General collogo ch-listn'
Advanced first year and middle level chenisuw

DESCRIPTION: This_ tutoring program vill h-lp students visualize two-dimensional dravhtg: of organic
molecules in 3-D. The drill segments are appropriats for individual use or as = =
demonstration aid for classroom lecturs. Included are recognition of sawhorse asnd Newman
projections of netha.ne, ethane, snd butane.

PGk s B
[ ,:; 5:63:“

I0PICS: Reaction Rates
Kinetics
Organic Mutry
USEs: Simulation
Data Golloct:lon
Desonstration

]im VELS: ﬁigﬁ ifchoew;"i chnni:’jiﬂifi .
Gensral _coliege chntstry S N

Advanced first year and middle lmi chemistry

DESGRIPIION: Baceuss this progran allovs the icr to charge sithar tasperatire or solvent concenteation
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 vhole if used as a demonstration aid.
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CHEMICAL HANGMAN (1 OF 3 CHEMISTRY GAMES)
AP201,IB201,TROOL

Vocabulary
ovisd
Educat:lmi Ga-

H.idi ICIEOI chiii&y
General college chemistry -
Advanced first year and niddlo liiil chiiiitry

Stadeats can review chemistry vocabulary by playing the traditional gase of Hangaan..
Terms include. organtc fmﬁy nanes ;. vocabulary from atomic and molecular structure; gas
lavs, thermodynamics, solutions, aquiiibrim, pariodicity, and bonding:

ISOHERS
AP301,00301,IB301

Iiiiiiri -
M’olocuh: Shipilsuifcm
Transition Metal Chemistry

Drill & Pract:lco
Demonstration
Simuletion

Gimcral colligi Ch.lil*” *try -
as-anced Tirst year and niddle level chuiltry
Ad7anced undergraduate or first year graduate chenistry

This proggag! gh;gg presents two _ octztmlrai ;trqgggrgs vit:h s:l;x randonly chosen lig;nds
for uger dct'mtmtton as -to vhsther the :t:ructuru are :I;dem:icut, geomtric isomrs, or.

exﬁntiomn ’- eonld bo ﬁi'ad to introdﬁéi t:ho éariupt of isomers in the classroom setting or
used as drill and yract:lco for individual students.

AP803,1B803 ,ATBO03

'Orgm';f"ié Clmiff’ité .
Combustion Reactions

Educationll GIIIII
Tutoring




DESCRIPTION:

acmm (Cbntimod)

o | background in chanisf.ry .
H:I.gh school science or_ chm:ut:ry

General coliege chemistry*

Ihis program lﬁi miﬁ tﬁasring pages. iii hydrccn-bon clﬁnittry, which :I;t ?ﬁm to
octans mumbers and compression ratios. -The user applies this infomt:lon to wiining a
traveling game by arriving at a chosen dnt:l.nn.tion without running out of money. Good
application of hydrocarbon properties to the operation of cars--an interest area of most

tomge students.

. Lﬁ,ﬁ:r R é

Organic Chemistry

Educational Gabe

Tutoring

No blr.kgruuud in cimhtry

High school léim or dﬁilistry

Advanced first year and middle level chiii:l.itry

Zxtensive tutoring pages give the user encugh background to become the Cperations Manager
gi& ggftmry _The_job_ du;:riptiomincludes purchasing crude oil tc _meet specified
demands, refining it and making a profit. Excelient for developing problem solving

skills.

AP206

Gensral Review

Educational Game
Reviev Concepts

Hiﬂi Iclmot ehu:l;ltry
G@iril éonego ﬂﬁﬁﬁtry

Advanced first year and n:l.ddle level chaniltry

Based on the Furmat of Trivial Purauit, this educational game has questions from physical,
gtganig, inorganic; periodic trends; history; and structure categories. A maximum BE four

hyon _with calculators _and. pcrtodxc tobles, can piay. __On_the lm,di:L(m%)

file programs that allow the insteuctor to sdit or add questions to the game file.
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T T :

Ei ”” E ”” I :I ’ * ” "" I :752

Advancﬁ””"* first _year n.isﬁ niddle lml dhnnis’* t.ry -
Advanced undergraduste oi first year graduate chmistry

Using an adventure game format, this educational game allows students to use IR, DSC,
1ight scattering tichniques, etc. to identify an unknown polymer.

Molecular Structure/ Smpa*" &

Desoristration
Simulstion

Introduce Concept

Gﬁliral éolle’gﬁ éhuiitry -
Advanced first year and aiddle liirél chmistry
Advanced andergraduate or first year graduate chem

This program contains axcellent 3-D graphical represmtatigns of organic molecules which
can be rotated on an axies or a bond by use of keyboard commands. At the bottom of the
screaemn, thérc i: a 'imlm graphing of the potential emergy- changu dui! to. the
confomt:lonal changes. Use for classroom lecture aid or for ind:lv:i.dual student

assignment.

High school chemistry
Gensral college chemistry
Advanced first year and middle level chmist.ry

70
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Teacherxr' smmmi Fou:ndat:tona o

Ihis mtorial progr- was dos:lgnod to introduce the concopts of addition and condensation

polymriigglgn}o the user._ FParts of the program could be used as a classroom
demonstration or lecture aid. Extensive documentation and background information is

available as IT 006:

High ;chool chunilt:y, .
Generai cotiogo ch-i:r.ry

Advanced first year and n:tddte 1evoi; chemistry

This drill and practice progran generates structural fornulas of organtc compounds in
random sequence by functional groups and the user inputs the correct IUPAC name of the

_ compound. Thers is a lim._wd management system; user's score is kept by group of

problems.

Eduut:lonal Gane
Problem Solving
Simulation

Gom:ai conogo ohn:l.lt.ry,,,,,,
Advanced first year and middie level chntotry

Using a garont nolocular strucﬁri that hil rtivo iim idintifid, tlto utur utoci:l an
atom or group to be added at -each sits to form a tru;quilim drug wh:lch t;ho computar thon
"tests" for biological activity. 1The game was designed to stimulats interest in organic
and medicinal chemistry; thersfore; trial and error can bs used, but some knowledge of how
chnngu in slectronegativity, charge and size affect "activity' of synthesized molecules
is hol;pful;.
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CHAPTER 20 Some Aspects of :Lo&histry

PROGRAM NAME: DESIGN-A-DRUG
R :;7;;;5 E761;I§761
TOPICS: Phxrmoiogy
Bioﬂﬁiitfy
- BAn tty
ps; Bdiatii
Problea Solving
. Simulation
Gineral colllici chmistry - -
Advanced first year and n:lddle level chuiltry
yfm Usim a g:ent _molecular s;mm:e t.hat _bag_ agtive si!:.a; ident&ied, the Eu:sa;: ;;1;:; ;Tt
atom or group to be added at each site to form a tranquilizer drug which the computer then
"tests" for biological activity. The game was designed to stimulate interast in .organic
am‘ u?liéinil chemistry; therefors, trial and error can be used, but some knowledgs of how
changes in electronegativity, charge and size affect "activity" of synthesized molecules
5 aelgilel.
CHAPTER 21 The Transition Elements
L :::jg . ,,,,,,C KI, cs
DISK NUMBER: APz 2,001202
TOPICS: Kinotics -
Transition Metal Chenistry
Reacticn Rates
USES: bat:u coﬁection
Data Analysis
- Interf: a?:’i.ifg
LEVELS: General Collm Chémistry
- Advanced first year and middle levgl chnistry,,,,

Advanced undergraduate or first year graduate chem

DESCKIPTION: m; program inurfuu w:l.f.h a "Blocktronic" colorimter to measure t.he rate of thermal
dmy 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 iab procedure is available in LM 002
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m 22 Env:l.ronmental C.t'xeinis try H Somea
Unresolved Problems

USES: . Prnbl- Sotvtnz

S :i _ i.n | tfy
H:I.gh scl;ool science or chcnistry
Advanced first ysar and middle level chmistry

DESCRIPTION: nﬁz program. gu:l;d- the 1 user through the steps of :oIv;t;; a ;éiégiéic i);oyleég-a fish_
kill in a hatchery. lmintién allows ttri user t:o, uxrch the library, to use_ coucngues'
oxp.rtin, to sample and antlyze lake water, and to éhock the fish in order to identify
the pollutant killing the fish. -In the second part of the program the user sets up
controlled experiments in the lab to check the hypothesis in part onme.

EROGRAM NAME: POND STUDY

v "l’ ”E’fgifiiin} '' P 7 E ’ i E ’

m Eivironmental chmirtty
Frosles Solving
Methods of Qun:tltry

usEs: Probles Solving
Educational Game
Simulation

LEVELS: No background in chemistry.

Hiih school sciencs or ch-ltitry
M The uur(s) is an ocolog:llt iho hns boin iii'.od to dﬁilop a hypot.hii:ls abm.t whnt. :li
causing a fish kill. The report must be supported by experimental and literature data. -

sinulated library and laboratory are available to the user. The same format as LAKE smnii
(AP8OL) but less rigorous. Good appiication of scientific method.

w;’"* NANE: BCIC

DISK NUMBER:  AP805,AT805,IB805

73
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Industrial Chemistry
Environmental Chemistry
Methods of Science

Probiul Sotvhlg
Introduce CGncoﬁt
Similation

ﬂa R, ﬁ ,,,,,i;,,téiii N
H:lghlchool lcimr.o or cheaistry

Advanced first level and middle level clmtctzy

The Wii'(i) must — roémtiéﬁs to the 161‘11 city g&vei-ﬁﬁent regarding dafa on ncrc,
a suspoctid circinogsn wh:lch hiii biiii found :l.n the rivi’r below & cbemieal plant. ;nié,

on the recommmendation to b. mdc. m: is an excollent a;plication of scientific method,
especially since no conclusive answer can be given to the problem.

AP802, IBS02 ,AT802 ,CO802

Emr:l;romnul ﬂnnistty
Industrial Chm:l::t:ry
Problem Sblving

Si" ‘Lation B
Problem Solving
Educational Game

No mkgruﬁnd in d‘mittry ]
ll:lgh school Bcience or chenistry -
Advanced first year and middle level chuisf.ry

In th;l.; simm:lgnlgm, tlu user._ controll ;h. puc;mtaées of prtmry secondary, and,,,

torttary treatment at the local water treatment phnt to keep ths dizsolved oxygcn above

the government standard of 5 mg/L. Introductory pages have needsd information about

tiﬁinolégy nnd procedures. User has the option of saving his data and t‘t:urning to tlu
game later, since it requires more than one class period to play.

APBO7,AT807

Entropy _ .
Problea Soivhtg .
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Written by Robert Rittenhouse

SERAPHIH APPLE DISK AP201

WHEN TO USE THIS PROGRAM

TOPICS. z\tomic erﬁftai;s,,

Atomic Structure

Electron Configuration

DESCRIPTION

,,,,e,This prcgram is an effectzve Iecture ald in teachlng the
following concepts related to characteristics of electrons and

atomic structure.

1) You can show that an electron must have exactly the
right energy photon to raise it from ground state to an

excited state. It cannot ":ave" energy from N

chanqe“ when a photon of too-ﬁigh energy s?rikes.

Fcr example, tc raise tne electron from energy level 1
to level 4 requires a photon that has a wavelength of -
97 nanometers. By changing the wavelength to either 96
of -98 nancmeters, yvou can show that the electron is not
affected by either of these waveléngtns.

fi The simuiation cieariy shows that the electron must _

absorb energy to go to a higher energy level and that

energy is given off when it falls back to a lower
energy level.

3) The graphic representation shown on the right side 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 animation.

3) Because ;he;enerey,cf the phctcn is related to wave
length on-the screen, the relationship- between wave

frequency and energy of radiation can be emphasized.

5) When the electrcn is excited frcm enerqy levelfcne to
level four, it is done in one jump; when it falls, -
however,-it cones down in Lwo stages--to level-two and
then to level one:. Use this simulation to explain why

a_one-electron system can have a multiple of spectral
lines.
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HOW TO USE THIS PROGRAM
HARDWARE/MEMORY REQUIREMENTS:

. W,;fThis program will run on any of the Apple II family, with
1 disk drive, posS 3.3.

,,,,,,, eopy the dooumentation (side 2 of the master disk) on a.

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 disk. 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 SERAPHIM title page
should appear on the screen.

,,,,,,,,,,, Press RETURN until the Program Entries menu appears: and

choose #12 BOHR ATOM by using the -=> key to move the highlight
to $#12. Press RETURN and the program will load.

The program has two pages of £ntroduction and_one_ page of

1nstruotions.,ﬁYou can go_back to_the. instruction page from any
point in the program by pressing the I key.

When the simulation page is on the screen, you may use any
of the following commands-

{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-
ually) : L

-=> to increase the wavelenqtﬁ Being fired

<-- to decrease the wavelength being fired . ih&ée that

the wavelength range is from 80-130 nanometers)

I to go back to the instruction pagas

E to see the example, which shows yau the - numerical
values of the first four energy levels in the
hydrogen atem. It also shows the partial ____ _
calculatian of the wavelength necessary to excite
the electron from the first to the second energy

level.
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GETTING OUT OF THE ﬁ&éﬁ&ﬁ

Press X

The atmuiation wtil remain

ex‘t the prcg‘am <

1z yon wish tc use another. program

the screen. 1z ~use anoth
thiz disk, raboot th: X by turning off the
machine and turning i% sask -, or press CONTROL,
the OPEN APPLE znd RiSED at. the same time. Take
the disk out of the-disk “:ive ONLY when the red
light on the drive is out:

i‘-
e

on

TO MAKE A SEPARATE PROGRAM DISK'

- If you w
the oirections

HELLOL
AUX -

BOHR.OBJ
UNPACKER
BOHR --

BOHR.SH

1sh to copy - this program to another disk, follow
found in "How- ;o Make isur own Seraphim Disk." -
from your master disk:

SCR-BOHR-1.PAK

SCR-BOHR-2.PAK
SCR-BOHR-3 .PAK

SCR-BOHR-4 . PAK
SCR-BOHR-5.PAK
SCR-BOHR-6.PAK
SCR-BOHR-7 . PAK
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Project JERAPHIM Ceur o 3
gSF Science Educaitﬁl!on Address 7 ;
epatment -of Chéemistry - e - -
Eastern Michigan. University Address: _ . | 4
Vpsitanti, M1 48187 City: State: ___ZIP: __bE
- . f e
Country: i S} g
———— ] - - g L]
NGTE et S LTI ST : e
‘See SERAPHIM Catalozue fbr details; prices are per dxsk nct per pzogram. .
Order No. Des ’crlptlogw Quantlty Price | Total
M 006 SERAPHIM Catalogue | 1 free )
IM 007 Software List 1 8.00 o i
EM 999 *Laboratory Madule Package (disks & written] 1 | s0.00| ;
IB 888 *IBM Disk Package (2/86 additions: 20 disks)| 1 | ss.00] ;
AP 999 - | *Apple Disk Package (7/85: set of 34) 1 160. 00
AP 888 *Apple Disk Package (2/86 additions:20 disks) 1 95. 00 .
Postage s Handll ng: U.S. orders 2.00 2.00 |
Postage § Handling: Foreign orders = - 10.00f |
e | TOTAL s

*Package descriptnon on reverse slde. - - —

S T ——— NOTE‘ Payment must

P DIV 2 PETYRE oo iiiTIilono i oo accompany all orders. ‘Make
— APH Department of Chemistry -
Eastern Michigan University g'g;‘;‘;,qﬁ;’(‘b'e to Project
Ypsilanti, Ml 48197
3 : - —I- Z—_ ZI_
2 Name: - — RQTE To get on our
5 Address: Mailing List to receive
— . ——— Project SERAPHIM News
2 Address: = - 7 _ as well as all announce- _
= Pt State: ZIP: ments and updates, check ¢
[ —_— ] — here: ,,,43 :
7q S—————— R Q °
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ORDERING INFORMATION

LM 9996 Laboratory Module Package for Apple.
Contains Laboratory Modules 1M 001 through IM 008 plus Al;iaté cixsks AP 1201, 1"02,
1203; (Package -eleased as of 7/85:)

$40 , prepaid; plus postage and handling.

IB 888 : IBM PG Package of 20 d1sks and documentatmn.

Céiit.ii'ri?. 15 101, 102, 104; 201, 202; 205; 301; 304, 305; 401, 402; 501, 502; 601,

603; 701, 703; 802; 902; 100i. (Package released as of 2/86:)
$95 , prepaid; plus postage and handling.

Cpntxins AP IOI 102 103 IOE, 201, 202, 206, 205 301, 303 305, 305, 501 502,

403; 501, 502 601, 602, 603, 101, 702, 703, 704; 801, 802, 803, 804, 805, 806, 807,
808; 902; 1001. (Package released as of 7/85.)

$ 160, prepzu;d, ptus post:.ige End h:mdliﬁg

AP sS8s Apple Disk Package of 20 disks and documentation.

ContaIns KP 105, 106, 107 206 306, 503, 60&, 605 606, 705, 706, 707 708 709,

710, 711, 712, 713, 714; 866. (Package released as of 2/86.)

$95; i:i' épaid, plus postage and handlmg

SPEED YOUR ORDER

e Use this Order Fom.

2. Use order numbers: E.é- M 999, AP 101. Obtain these fron the ( :g_loﬁgi opie.

3 Pa.ymnt. mst accognpqlty 73711 orders ’ inctud;nz purchase urders. Checks should be mdé
payable to Project SERAPHIM. This is necessary to keep our prices at the present low

leveis,

Fostage and ha.ndli.ng cb.g:ges are $2 for U. S.. $10 for fONIB"- Order that do not include
t.hese charges will be returned.

5. Payments should be in U.s: funds drawn on a U.S. baiik. Foreign payments must use

international money orders or magnetically encoded checks.
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