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Preface

This Teacﬁer s ‘Guide to SERAPHIM Software was written to. heip you,and other.

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

gests specific SERAPHIM programs that can be used as you teach from each chap-
ter in this book; suggestions are also made regarding methods by which each -
program can be used most effectively. The program suggestions are arranged in
the same order as the chapters in the textbook; and are classified by topic _
and by type of classroom use. The brief description for each program includes
inZormation to facilitate your decision about when and how to include this
program in your course schedule.

ﬁéﬁ ggogramsfwerefselectedr This Ieacher's Guiderincludes only a part of the

entire SERAPHIH software collection. Selections _were based on_ two cziteria-

general cellege chemistry courses. (R@fer to the. SERAPHIH Catalogge for a
complete listing of software distrituted by SERAPHIM.)

Hougtextbonksgwereiselected Tha deasision to provide a Teacher's Guide fcr
this . textbook- was-made cnfgha basis of input from classroom teachers and in no

way implies that Project SERAPHIM or NSF Science Education recommend or
endorse a particular textbook.

about_ eacﬁ of about one_ hundted SERA?HEM prograns into a. database and then

book. In fall 1986 we expect to mske the ditabase aviilablé on disk 2nd have

it appengia the SERAPHIM gggg;gggg;,it reguires that -you have an IBM PC with
two disk drives and-dBASE I.I software. (See SERAPHIM News for announcement
of availability.) Teacher's Guides for this and five other textbooks will con-
tinue to _be available in printed form: TG COl; Chemistry: Experimental Foun-
dations by Parry, Bassow, Merrill & Tellefsen; TG 002, Chemical Principles by

Masterton, Slowinski & Stanitski' TG 003 Agggggg;ggggggggx by Metcalfe, -
Williams & Castka; TG 004, odern_Course, by -Smoot, Price &
Smith, TG 005, Gbemistngﬁ—IhefCeatralfSeieaee by Brcwn and LeMay.

i :;—T ps. At the end of this Téacher s Guide (on;yellow paper)
you will find one example of what we-call-Teaching Tips: SERAPHIM Software--
more detailed suggestions for using SERAPHIM programs. Teaching Tips are in-

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

use in the classroom. A series of ' ching Tips will be ready for distribu-

tion in late Fall 1986--see SERAPHIi News for details.

E&iﬁéw;ggggggt; 7We7vant tp express our ghanks tbf;hé;ﬁﬁﬁ§ 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.

Ypsxlanti, Michigan
August 21, 1986

TG 006 - iii
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SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM* Gommodore*

SERAPHIH . HARDWARE RECOD’MLNDED FOR
DISK NUMBER AVAILABILITY * PROGRAM NAME(S) CHAPTERS.
AP 10! a f;i:aishitti 02
AP 102 c:xB éiégxifxcant Figure Drill 02
af Graph 02
AP 104 a Dimensional Analysis 02,03
AP 105 Vernier 02
AP 201 8 Bohr Atom 08
a Chemical Hangman _ 31
a. Order The Elements 12
af Hydrogen 09
AP 202 Quantum Mechanics 09
a. Electron Arrangement _ 09
af Spectral Lines Experiment 08
AP 2015 Rutherford 61,05
AP 205 a Millikan Oil Drop Experiment 08,09
a Peeks -- 1984 u9
Elemental Analysis 15
AP 206 Chemical Pursuit 29
AP 301 aB Isobers 12
af (Empirical) Formula 15
a Excess 25
o Name The Ion§ 13
VSEPR . 10, 11
AP 303 ﬁéﬁiﬁé 13
AP 304 aB Moles in Space _ 15
aB Mole Calculations 15
aB Quiz on Molar Masses 15
AP 305 a Mole Demo - 15 i
Balanced- Equations 14,15
a Valence Drill 13
x Mole Exercise _ 15
a !919 ?Ei;lj,:::: IS
Mole-Mole Tutor 15

* HABD?IARE AVAILABILITY All programs avazlable for Apple_ a Th:.s _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 006 -
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Taacher's Guideé: VI/Chemistry: Theé Study of Matter
oo Sude Y ‘Trter

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

SERAPHIM - HARDWARE RECOMMENDED FOR
DISK NUHBER AVAILABILITY* PROGRAM NAME(S) CHAPTERS.
AP 306 Rédéic;Giﬁé - 28
Limiting Reagent 26
Stoichiometry 15
Drill on Mole Concept 15
AP401 a Boyle 06
a Ch§t1é§ - - 06
a Boyle's Law Simulation 06
a Gas Laws 06
AP 402 a Gas Law 7 06
a Cal 9 07
a Balloon 06
(4 Lab Calculation -- Boyle's Law 06
a Gas Law 542 06, 15
AP a03 o Dalton 06
AP 501 a Rast. 2 _ 07,17
a Titration Curves 25
a Acid Strenth 23
a ABS Game = 18
a Acid-Base Problems 24
a Lowry/Bronsted 4
a Weak Acid/Base - 24
a Concentration Quiz 17
AP 502 a Precipitation Game 22
a Molarity 17
a PH (7 Programs) 24
a Solubility 22
AP 503 pH Piot 25
AP 601 a Eggiiil)gium Signulation 21
a Beginning Thermo Drill 20
a Ball Toss- - 21
a Reaction Rates 21
a Rates- - 19
a Einetics - A Lab Simulation 19
_ Balance 26
a Nernst 28
AP 602 Chemical Dungecns 22

- - P P - S R R R TR D G TP D T O SR s D T D D D P D D D D P D D e D D W D R g D WD L T D D D WD D e S S D D D D D D D @ D D 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.




TG VI: Summary Project SERAPHIM

SUMMARY LTST OF RECOHMEMDED PROGRAMS Apple, IBM* Cummodbre*

DISK NUMBER AVAILABILITY* PROGRAM NAME(S) CHAPTERS
AP 603 a Molecular Speed Distribution 06,19
a Faraday Aid 27
a Faraday 2 : 27
a An . Equilibrium Simulation 21 -
Animation : 19,29
a Equ11 Tic-Tac-Toe 21
AP 604 Electrodep 27
BUCL . i9,29
Backtiter 25
AP 605 Xenon 21
AP 606 Kintherm - 21
Kintherm Standards 21
AP 701 a Design-A-Drug 29,30
AP 702 Polymerlab 29
AP 704 CAHM Conformational Analysis -
& Molecular Modeling 29
AP 705 Polymerization 29
Organic Nomenclature 29
AP 706 Conformational Anaiysis 29
AP 801 aB Sulfuric Acid _ 21
AP 802 aB wiqééi 16
AP 803 a Octane 29
AP 804 Lake Study 01,16
AP 805 a BCTC 01,30
AP 806 iéfiﬁéry 29
AP 807 Mineral Resources 20
AP 808 Separations 11,16

% HARDWARE AVATLABILITY: All programs available for Apple. a- Th.s 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 006 = vii

1




SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple. IB¥*, Commodore*

SERAPHIM HARDWARE REcommngp,ron
DISK NUMBER AVAILABILITY* PRROGRAM NAME(S) CHAPTERS.
AP 809 Pond Study 01,16
AP 902 aB Six Solution Problem 01 12 16
- Chemical Search 26
B gﬁéééf‘:’ﬁ: e ——— 16
B Element Search 12
af Canal 1,2,3 22
Canal 13,5 22
AP 1001 Decay 08,31
AP 1201 B Heats of Ré;étiéﬁ 20
kP 1202 B Phc;;:séh;'omic Kinetics 19
AP 1203 B General i.;ai)or’atorjv ini:erf'aciné 07,20,26

----wu--------—----—----,—-o-----------------------------------999----------9---9--

* HARDWARE AVAILABILIT.: - All programs available for Apple. a This program is also
available on-IBM disk of the same number code. P This program is also available on
COMMODORE disk of the same number code.

TG 006 - viii
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SERAPHIM
DISK NUMBER

ATART

AT

AT
AT

AT

AT

201
301

401

501

Aé N

ﬁé N 1:,:,:§ﬁ

MC
MC

HC

MC

ms-80

304
801
901

902

TR 001

PROGRAM NAME(S)

Rutherford _

Meles in Space
(Empirical) Formula

Biit&ﬁ
Boyle
Charles

Solubility
Rast 2

Sulfuric Acid
ﬁéq;ai

Octane

Lake Study
Refinery

Mineral Resourtes

Canal_ 1,2,3, N
Six Solution Problem
Element Search

Chemical Search

Moles in Space

Sulfuric Acid

Canal 1,2,3
Canal 4,5

~ Six Solution Problem

Elemen; Seargh
€Chemical Search

éﬁémicai ﬁanémén

SUMMARY LIST OF RECOMMENDED PROGRAMS:

IPﬁ:chﬁacrt.:SIBRUKF&iJJ%

Other

RECOMMENDED FOR
CHAPTERS.

01,08
15
15
06
06
06

22
07, 17

21

16

29

Bi;ié
01,30

29

20

22 )
01,12,16
12

26

15

21

22

22
0112, 16

12

26

31




TG VI: Chapter 1 Project SERAPHIM

Dﬁi 7_8_715” !ﬂm APZO‘& AIZOI

ToRIGS:  Acomc struceure
Nuclear Chemistry/Radiation
Methods of Chemistry

USES: Demonstration
mteriﬁg
Problem Solving
LEVELS: mgu school science or chemistry

General cgnege chmistry .
Advanced first year and middi;e levei c;ltemistry

DESCRIPTION: This program is an excellent introduction to the "indirect evidence" approach to atomic

structure modeling. Side 1-of this disk is a simulation of alpha-particle scattering that

could be effectively used either as a classroom simlation or for_ individual tutoring:

o : Zsﬁ Z :,,,ibﬁ oD

DISK_NUMBER: moz ,mo1 ,eo902 ,ni9bz ,uc901

IOPIGS:  Descriptive Chemistry

~ Solution Chemistry
Periodicity

M Pmblen Soiving

Educatiomll Gams
Introduce cexweist

LEVELS: iiig} schiool chemistry ]
General college chemistry I
Advanced first year and middle 1eve1 chemistry

Dﬁscklm TION: This program, wh:tdt needs a cetei: ‘nitor to. be effect*ve, could be used on first da.y of

cms to stimlite infe’i"e’s’t in the course. Later on it zould be used to introduce
solution chemistry or- periodicity, since it uses three sodium salts (two are sodium _

halides) and silver nitrate. SIX SOLUTIONS was designed for problem solving; the user

mixes the six solutions; two at a time; in a spot plate and £fom the results determines
the contents of the six test tubes.

' T6 006 - 1
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Té&éﬁér & Guide: X:/chemistry The StudHf_Ma:cter
PROGRAM /AME: LAKE STUDY
DISK NUMBER: APBOG,ATS04
TopICS: Enviromental Chemistry
Problem Solving
Methods of Chemistry
USES: Problem Solving
Simulation
LEVELS: No background in chemistry

ﬁigh schoot sci:ence or chenistry

Advanced first year and middle level chemigtry

DESCRIPTION: This progras guides the user through the steps of solving a seisntific probles--a fish
kill in a hatchery. Animation allows the user to search the. Iii:'i-ifi, to use colleagues'
expertise; to sample and analyze lake water, and to check the fish in_ order to_ 1dantify

the pollutant killing the fish: In the second part of_the. program the user zets up

controlled experiments in the lab to check the hypothesis in part one:

ToPICS: Environmental. Chem:l:stry
Probiem Sohz:tng
Methods of Chemistry

USES: ifdisieii §¢iviﬁ§
Educational Gams
Simulation

m No ba;ckgtound :l:n chanistry

High school science or chenistry

DESCRIPTION: The asgr(éi ié an écaioiiét who has been asked to develop a hypothesis about what is
causing a fish kill. The report must be supported by experimental and literature data. A

simulated iibrary and laboratory are available to the user: The same format as LAKE STUDY

(AP804) but less rigorous. Good aprilication of scientific method:

DISK_NUMBER: APB05;AT805;IB805

TOPICS: Induntr:ta;i amittry
Envircmntzl -Chemistry.
Methods of Science




CHAPTER O2

;;';: ;;,,,,ﬁ,,;g

o _ I T i

Problem Solving
Simulation
No background in chemistry -

High school science or chcmistr&
Advanced first level and middle level chem.stry

iocal_ city govermment regarding data on_ BCIC;
in_the river below a chemical plant. The .

user has literature, a laboratory, and other task force members available to help decide.

on the recommsendation to be made. T

The user(s) mst na.ka recnmndar.ions to the

a_suspected_carcinogen;, _.vwhich has been found

This is an. excollcnt u;ppliation of scientific method,
especully since no conclusive answer can be g:.ven to the problem.

Measurement
SIGNIFICANT FIGURE DRILL

AP102,0102,TB102

D:ill & Practice .
Tutoring

r in chunistry
H:lgh school chemistry or_science
General college chemistry

SIGNTHCANI FIGURE DRﬂ;t. is de:ignad for studem: use as a tutoring or. drill exarcise in
t!m use of significam: digict.: -The user has thé option of reviewing the rules, > quizzing
t.he conput:cr, or working on drill problems. The computer kaeps score of correct answers
for the user.

KPIOZ ,00102 13102

Graphing
Data Analysis

!ﬁgh school sciéncc or. chanistry
General college chunistry -
Advanced first year and n:lddle level chenistry

TG 006 - 3



Teacher's Guide: VI/Chemistry: The Study of Mattexr _

,,,L,,,Zi,f ;,,,ﬁi . ,(é;;,:;:'j;)

DESCRIVIION

Use this program as a demonstration before the first quantitative 1ab report requiring
graphing and data analysis is due. GRAPH 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 derivetives, or least squares analysis as well as slope and intercepts
of lines.

DIMENSIONAL ANALYSIS

AP10% ,IB10%

Drill & Practice

Tutoring

High school science or chemistry
General college chemistry

This program presents the user with dimsnsional analysis probiems using length, volume,

mass; and energy units. The final section has practice problems from all the previous

sections.

Methods of Chemistry
Laboratory Techniques

Drill & Practice
Pre Lab Discussion
Simulation

e st setnce o it
General college chemistry

This program provides randomly generated simulations of vernier scales, such as are found
on barometers and analytical balances, for the user's practice. This program could also
be- used to demonstrate the use and reading of vernier scales before thc students go to the
1ab. ’

AP101,IB101

Graphing ,
Methods of Chemistry



TG VI: Chapter 3-6 Project SERAPHIM

PROGRAM NAME: GRAPHITTI (Continued)

USES: Data Analysis

General college chemistry

DESCRIPTION: This program helps 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 varisbles in the
data table in graph form. Program emphasizes the use of units for all measurements. Use

this program for individual or classroom sets of data.

PROGRAM NAME: DIMENSIONAL ANALYSIS

DISK NUMBER:  AP104;IB104

TOPICS: Dimensional Analysis

USES: Drill & Practice
Tutoring

LEVELS: High school science or chemistry
Geniral college chemistry

:f@mfm IJON: This program ﬁifqﬁéﬁiﬁ the user with dimensional analysis problems using length, volume,

mass, and energy units. The final section has practice problems from all the previous
sections.

CHAPTER OS Phases of Matter--Gases

CHAPTER O6 The Gas Laws a&nd Kinetic Theory

DISK NUMBER:  AP40Z,IB402
yﬂg §i|iulation

Introduce Concept

16




Th;e_StudsLnf Matter

VI 7/ Ch.em:i:stry s

High schocl science or chemistry
Gerneral - college chemistry
Advanced first year and middle level chenistry

Ihis p:ogrm belpgﬂggxdg!ﬁ:s’}is’ggllgefhe direct and inverse relntionshxps bétween :
teupexamre, -pressure, and volume of an enclosed gas. - The user inputs a change in either

- Press’irs or temperature a.nd the volume of ba.lloon on the right of the screen reflects this

change. Ihe original balloon a.lso remaing on the screen for comparison. Bar graphs at
the top of the screen reinforce the relationships of pressure; volume, and temperature.

BOYLE
AP4OY ,AT4O1,TBLO1

Gas Laws.
Data Analysis

Demonstration
Simulation
Data Analysis

High school sciefice or chemistry

General college chemistry -

Advanced first year and middle level chemistry

This simulation p progrm could be_ used as a_ snbstitute’!, for. t:he lab procedure, eit!tsr by
the whole class or for an individual who missed the lab. The graphing (analysis of data)
portion_could be an effective lecture aic to help students see the relationships between

Pressurs and volume of encloiei gases or- :I.t could be used as a tutoring device for
students. having probleus conpleting the Boyle's Law laboratory report. (*A safe
substitute, since the use of mercury is eliminated.)

APLOY ,AT4O1 ,IB4OT
Gas Lews

Data Collection
Simulation

High school zcience or chemistry
General college cheamistry

Law allows the user to collect data thnt shows t:he .

This simulation of Charles' collect dat
relationship between volume and temperature of an enclosed gas. Because it is programed

for easy access_ by a number of students, one could use this as a safe substitute for

heating air trapped by mercury plugi

TG 006 ~ 6




TS VI: Chaptex 6 - 72::;135::1: SERKPHIM

PROGRAM NAME: GAS LAW 7

DISK NUMBER:  AP402,IB402

TOPICS: Gas Laws
Introduce Concopt

LEVELS: tigh school science or chemistry
General college chemistry

DESCRIPTION: This introduction to gasilgggipgggggmigpgyg t:he user to mput 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 questions about the kind of
relationchips derived. Individual students couid use this program to an advantage.

PROGRAM NAME: DALTON

DISK MMBER:  AP403,IB403,AT401

TopIcs: Gas Laws

USES: Similation -
Educational Game

LEVELS: High school science or chemistry
General conege chanistry
Advanced first year and middle level chemistry

m User adds gas or heat to an enclosed gas, us:.ng game paddles » to attain a maximum pressure
without exceeding the "blow-out" pressure. This can be done in competition format or by
experimental design.

PROGRAM NAME: BOYLE'S LAW SIMULATION

DISK NUMBER:  AP4O1,IB401

TOPICS: Gas Laws

USES: bata COHsction
Simulation

LEVELS: High school chemistry
General college chemistry

DESCRIPTION: This program simulates the CHEM Study lab whare students collect data to show the

nlatiomhip between_ pmsure und volum of an. enc'osed gas using syriiigés iﬁd books. -

X3
user can collect data by adding ons book at a time ind resding the volume of gas in the -

syringe. Successive runs of the program do NOT give you exictly the same readings, so the

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

6 006 - 7
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_Teacher's Guide: Vi/aﬁéxﬁistry The Study of Matter

PROGRAM NAKG: GAS LAWS

DISK NMBER:  AP4O1,IB4OL
TOPICS Gas Lavs

LEVELS: High school chenifstf'y .
General college Eﬁiﬁiﬁ

DESCRIPTION: m?m 1“ tmmi Pmm offars the user the Oﬁtiéﬁ of apptouhms the son“tlon °£

problems by either the formula method or the logic method after a graphic background is
presented.

PROGRAM NAME: GAS LAW 542
DISK NUMBER:  AP40Z;IB402
TOPICS: Gou Laws

N ,: ﬁial ;éﬁasi j:;;,;éﬁ

DESCRIPTION: mis is. iﬁlple version of GAS LAW 7 where the user inputs the number of moles, volime,
t:enpmmre and pressure of an enclosed gas to obtain a data table that shows the
relationship between two of the variables. The uger then answers questions based on this
table.

PROGRAM NAME: MOLECULAR SPEED DISTRIBUTION

TOPJCS:: Kinetics
Reac’:ion Ram

Gas tavs

ﬂ ] §7 ﬁ S Dmmtr!ticn
Introdﬁcé Conup'” pt
Simulation

LEVELS: High school chmstry or science

Advanced first yea.r and middh lml chuis:ry

DESCRIPTION: xbn:tty to grlph tlu w dtltrtbution for a gas 6f your Ehoiée at many temperatures
on the same screen nakes this s:l.mlation program a natural for classroom demonstration of
the rolationlhip between molecular spesd and reaction rates. You can use a temperature
range from 1K to above 10,000K.

6 006 -8
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CHAPTER O7

LAB CALCULATION--BOYLE'S LAW
APL02 , IBLO2

Lab Data Check
Data Analysis

High schicol chsaistry
General college chemistry

This progtan will accept. Vaime_from three tnais, usmg up to three books Pressure each,

from pressure-vnlume labs similar to CHEM Study Lab 4, and will return a print-out of the
avetage volume plus the uncertainty as well as the high and low values of 1/volumo.
Printer is necessary.

Phases

and Solids

AP501 ;AT501;IB501

Sotution Chcnistry
Mblcs
Col ligative Properties

Denonstration

Simulation

High school chemistry
Genetal ééllege éhamistry
Advanced first year and niddle level chanistry

This simulation iirogr""”ﬁ introduces the molal aéisfé’si:i’dﬁ constant éSﬁEéiSi: and formula. _The
user determines the melting point of pure camphor and the maiting point of a mixture of _

camphor and an_unknown_ us:h'lg the Rast method by tead:tng the bahmces, com:roiiing the heat
apptied, and rudtng the final uiting po:tnt. The couputor gives the user a data summary
and another look at the formula, so that he/she can calculate the molecular weight of the

unknown.
CAL 9
APLO2 ,IB402

Descriptive Chemistry

76 006 - 9
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CAL 9 (Contimed 1)
Problea Solving
Data Analyeis

High school science or chemistry
General college chemistry

This program gives the user time and temperature data on heating and cooling a pure
substance and the names of nine organic compounds that the unknown could be. From the
data given and using a CRC Handbook; the user i&éﬁtiﬁ%ﬁ@é compound. This is a very

simpie appiication probiem for begimming chemistry students.

AP1203,C01203

Interfacing
Dita éoiiection
Data Analysis
Interfacing

High lchool cbenistry,,,

General coiiege chentstry :

Advanced first year and middle level chmi:lt:.ry

ijié: can aiiiisriti and teit a thermistor or iiis'cii:tr’diii;:,,i intarfaced to the computer. The
devices can then be used to monitor changes continuously or sample at intervals. Both
graphic and numeric data displays are available and data files can be created. The
written materials in LM 010, IM 002, and LM 003 contain specific instructions for
construction and use of the interface devices:

Atomic Structure--I

ﬁi&;&zei

xtaﬁie smﬁn

Nuclear M:try/kadhtion

Methods of Chemistry

Demonstration

ﬁESEEE

Problan s«:lvixxg

High school science or chonistry

Guneral college chemistry
Advanced first year and middle level chemistry
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DESCRIPTION: This progrm i5.an excenent :tntrcdﬁttmn to t;he "induect ev1dence" approach to atomic
sttm:tt&é mdéling Side 1 of this disk is a s:umlation of algha-particle scattermg that

Side 2 allows user to axperiment crea‘ively with the scattering phenomena.

i e B TR
DISK NUMBER:  AP201,C0201

e Atomic Orbitals
ToHcs Atomic Structure
Electron Configuration

Problem Solving

LEVELS: High school chemistry
General coliege chemistry

DESCRIPTION: This simulation program allows user to > select t:bé wavitﬁnzf-h 5f ﬂﬂiﬂf-mn to "excite" .

electron in the ground state nf the. hydrogen atom. -Animation shows the radiation excitmg
the Ctactrcn, f.bé ridiltioﬂ given off when ‘the eleet.ron falls back to ground state, and
denonstnt.es the relationship between the atom's return to ground state and the
wave‘ength(s) of radiation chosen. User may use trial and error or calculate the
wavelength of light necessary for a specific transition before using.

o Ll & ,s,,;,i,,,,,, Dol . T

DISK NUMBER: AP202,C0202,IB202
TOPICS: Atomie orisitil;
Electror. Configuration
Quantun Mechanics

USES: n-obm satvmg
Data mlysis
LEVELS: aién schisol science or chemistry

General college chgnistry

Advanced first year and middle 1m1 chcnistry

DESCRIPTION: User :I.nput:s "istam‘.é of light band to slit of light source, discanca from grating to the
slit, number of linies on diffraction grating, and series being observed and the program
calculates the wavelength of hydrogen spectrum radiation.




Teacher's Guide: VI/Chemistry: The Study of Mattexr

DESCRIPTION:

MILLIKAN 011 Drop Experiment

AP205, IB205

Simulation
Data Collection

High school science or chemistry
General college chemistry =
Advanced first year and middle level chemistry

"Focus" on the individual oil drop and change the applied potential on the drop to keep it
from moving. Use this simulstion to introduce the concept of the charge on the electron.
The program has four pages of mathematical formulae that guide the user through the
calciilations of the chiirge on the oil drop. Full gcreen animation makes this program
suitable as a2 lecture and desonstration aid.

Nuclear Chemistry/Radiation
Atomic Structure

Demonstration

Data Collection

Mo background in chemistry

High school science or chemistry
General college chemistry

Collsct the data from thres or more successive runs of this program to illustrate the

"randomness" of radicactive decay. The graphics in this program are suitable for use as a
classroom demonistration that simulates the decay of 1000 atoms of a mystery substance. A
hard copy of the data can ba obtained or a bar graph is available on screen.

Avomic Structure~--IT

MILLIKAN 011 Drop Experiment
AP205,1IB205

Atomic Structure

Demonstracion

Data Collection

G 006 = 12
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DESCRIPTIO}

MILLIKAN 0i1 Drop Experiment (Continued)

H:.d; schooi science or_ chemistry

General cotlege chemistry

Advanced first year and middle level chem.su-y

"Focus" on t.he individual oil drop and c.hange the appl:.ed potential on the drgp to_ keep xt

from moving. Use this simulation to introduce the concept of the. chnrge on_the electron.

The program has four pages of mathematical formiae that guide the user through the

calculations of the. chm:ge on_the oil. drop Full screen animation makes this program

suitable as a lecture and demonstration aid.

AF:is2

Atcmxc Orbi:ats
Quam:m Mechanics ]
Electron Configuration

Desonstration
Similation
Introduce Concept

Hial sclmol scimé or cheinistry
Genéral colloge chani.stry
Advanced first year and middle level chemistq

This sisulation program allows the user to input a poi-square diagram and the computer
;henigiggiagg gggygygggidistrihxtim based on that diagram. The randomness of electron
motion can be demonstrated by allowing the computer to plot more than one graphic

distribution for a given psi-square wave.

AP201 ;00201 ; 1B201
m:omic Orbs‘ uls
Qﬁintm Mechanics

Similation
Introduce Concept

General cotlegu chu:l;st’.ry

Advanced first year and middle level chmistry

diagrams from 1g to 3d for the electron of the hydrogen atom. It is an excellent iscture

aid for the introduction of this topic.



Teacher's Guide:

CHAPTER 10

VI/Chemistxy: 'J'.'he Study of Matter

o ,,,,ﬁ Sl oo
AP202,IB202
Electron Configuration

Drill & Practice
Tutoring L
Introduce Concept

ngh schooI chunistry
General conage chéﬁxff.ry

Ihe user is butored and then allowed to practice the order of electron filli.ng and the_
writing of electron configurations. 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 practice sections. The 7:rst section could be used as a
lecture aid to introduce the order of orbital filling, especially if this program is to be

assigned later.

PEEKS--1984
AP205 ;IR205

ﬁotecuhr Stmctvre
Nuéléit Chqnistry

Isotopes

Calculations '

Kdvnncal firlt year and middlo lovel chmistry
Advanced undergraduate or first year graduate ctmist.ry

l‘he couputer calculates the quantitative 1sotopic pattam for the chemical fomuta tnput

by the user, both numerically and graphically, based on successive isotopic splitting for

each of the n atoms in the formuia.

Chemical Bonding--I
VSEPR
AP301

Molscular Structure/Shape

Demonstration — -
Simulation 2 o

TG 006 - 14
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PROGRAM NAME: VSLPR (Continissd)

LEVELS: High school chemistry _
General cgllege c.hem.st.ry -
Advanced first year and middle 1evet chemistry

DESCRIPTION: By using keyboard cosmand, the user can rotate graphic examples of compounds and ions that
have two, three or four bonding groups of elsctrons on any or all three axis. This
simulation could be used as an effective lecture aid.

CHAPTER 11 Chemical Bonding--IT

P ;,,,,,g

DISK NUMEER:  AP301

TOPICS: Molecular Structure/Shape

M H Demonstration
Simulation

LEVELS: figh school chemistry
General college chenist.ry
Advanced first year and middle Iavel chemistty

DESCRTPTION: By using keyboard command, the iiser can rotate graphic examples of compounds and ions that
have two, three or four bonding groups of electrons on any or all three axis. This
simulation could be used as an effective lecture aid.

o ,,,,,,ﬁé sﬁ,,oi‘s
DISK NUMBER: AP808

TOplEs: Solubility
BondinglPolarity
Laboratory Techniques

USES: 'mtortng
Simulation-
Introduce Concapt

LEVELS: High school science or chemistry
General. college chenist:ry
Advanced first year and middle teval chemistry

DESCRIPTION: The two introductory sections of this program are excellent tutoring 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. 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.
TG 006 - 15
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I/C:hem:!.stry The Study of Ma.tter

SiX SOLUTION PROBLEM

KP902 ,KI901 00902 IB902 MC901

iﬁé’criistifra Cen iﬁtﬁ
Solution Chemistry
Periodicity

ErobIem Solvj;ng
Edtic’ational Game
Introduce Concept

Righ school chemistry
General col];ege chemistry :
Advanced first year and middte Ievet chmistry

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

ORDERTHEEIWTS (1 OF 3 CHEMISTRY GAHES)

AP201; IB201

Periodi\.ity

Revi

prill & Practice

High school science or chemistry
General col];ege chenistry ,
Advanced first year and middIe Ievet chamistry

Use this program as individual or class review of trends in melting points, density,
atomic size, ionization ensrgy, electronegativity; number of electrons; and metallic
character. A periodic table that shows only the element symbols is available to the user
on keyboard command.

AP301,C0301,1B301

isomers,,, I

Molecular ShmpelStructure
Irmitiun Metal Chemistry

m\:
\Il‘
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PROGRAM NAME: ISOMERS (Continued)

USES: Drill & Practice
Demonstration
Simulation

P :,:L:z

nggrgl cgllege chenistry }
Advanced first year. and middte 1evei; chmistry -
Advanced undergraduate or first year graduate chemistry

ﬁiie program, ﬁﬁiaii;iitéééﬁtﬁ two octahed "*"rai structures @ith six rahjd’dﬁlii chosen 11§ahas
for user determination as to whether the structures are identical, geometric isomers; or _

enantiomers; could be used to_introduce the concept of isomers in the classroom setting or
used as drill and practice for individual students.

AP902 ,H.‘901 00902 ,HC902

Diiiéi'iiitiié Chemi stf‘il
Periodicity _
Probiem Soivi.ng

Edwtiunl GEE
Review Concepts
Problea Solving

High school science or chemistry

General college chemistry

The computer assigns an unknown element to the user and answers up to eleven questions
about the chemical and physical properties of that element by user request. From the
answers, the user must deduce the identity of the element.

Formulas

Qmm:tcxt Fﬁrmm
Oxidation States -
Inorganic Nomenc lature

DEl1 iz,,ifrictihs
Tutoring
High schoot chenistry

General concg! chen:tstry,
Advanced first year and uiadle level chanistry

'R?WS-U — -
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NANING (Uontinued)

Excellent_ drill .and practice program for mdzvidual use._ Iﬁe m; systeTn iii&i the

instructor to get a printed copy of user's score in areas of naming eiemex}ti‘.qfiwgigi{lg,,:
chen:tcat synbots, naming and. wrttmg formulae of inorgamic compounds:. Program gives user
hmts as- to vhat is wrong with the answer and three chances to give the correct answer

before it is shown on the screen.

NAME THE IONS

Aesot, 01

Emegmic Somaciabare
Beil & Peactics

High school chemistry
General cgllege cbenistry,,,,,

e —

Advanced first year and middle level chemistry

morganic anions. Aft.er two incgmct rasponses, the computer gives tle correct answer.

sesos; 15305
ceidnsicn st
Drill & Practice

General conage m:tstry

User ieftiiaa as he/;hi iniﬁtﬁ the oxidation states of ten inorganic ions or radicals
randomly generated by the computer. The program accepts valences in many forms, -2, 2- and

Chemical Equations

BALANCED EQUATIONS

ﬁmmtcat Rmtionx
Moles. .
Stoichiometry
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?raj ct SERAPHIM

DESCRIPTION:

BALANCED BQUATIONS (Continued)

Drill & Pract.ice

Review Concepts

Tutoring

High school chemistry
Géneral college chemistry

Ih:.s excellent drill and practice program gives hetp durmg bot:h the equa*ion baiancmg
and ms-ms problen solving sections without solving the preblems for the user. The
program could be used at an assigtmen" or for extra prectice.

The Mathematics of Chfem’f'”il.éfry: 5

Introduce Concept

High school chemistry

'rhis is sinple versi.on of GAS LAW 7, wbe:e tbe user_ ;anuts _the nunber of mles, _volume;

tmmme,md,ggegsgce of an enciosed gas to_ obtein a_data_ tabie that chgwg the .
relationship between two of the variables.

table.

The user then answers questions based on this

BALANCED BQUATIONS
AP305

Chmiul Renticns

High school chamistry
General college chemistry
Advanced first year and middle level chemistry

6 006 - 19
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VI/Chemistry: The Study of Matter

S _ Ll ::ZZ:;

E
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BALANCED BQUATIONS (Continued)

nns excenent drili and practice program g::ves he];p during boﬁ: the equancﬁ balancmg
The

and ms-mss probIeu solving sections without solving the problems for the user.
program could be used as an afs:.gnment or for extra practice.

MOLES IN SPACE
AP304,AT301 ,C0304 ,IB304 ,MC304

Hoiés
Problem Solving

Ediicational Gape
Drill & Practice

H:tgx school cheni;stry,,
General coIIsge chemistry. -
Advanced first year and mddle level chenistry

niiij’r;l} ind iiribtici game éﬁii the user 100 time units to solve three problems
changing grams and molar 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.

Demnsmtion

Introduce Cbntépt

High :chool chanistry i
General college chemistry .
Advanced first year and middle level chcni:try

this aninted progru s:tmlxtu t.hc :t:uki‘.ng uf paper & iiole hi@ from the surface of t.he
axrt:h, whﬂé kﬁpiﬂg mﬁorical data on the mmber of sheets of paper and the distance from
the esarth at the bottom of the screen. A very good “yigualization" of how large a mole
really is.

(BPIRICAL) FORMULA

APBOI,AIBOI 00301 18301
Asalytical Chsmistey
Formulas

Laboratory Techniqms

TG 006 - 20
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L ::::: (mmm) o (COnt )

USES: Prelab Discussion
Simulation
General college chenistry S
Advanced first year and middle levei chenistry

DESCRIPTION: Use tlt:l:s prograz as pa:rt of your pré-lib instructions or for mdividual tutonng in.
‘orroot Iab pi-oéédure for obtaining correct data in deteminmg the empirical formulz of
potassium chlorata from the decomposition of the compound. This program could also be
used-as a substitute for the actual lab procedure if you are corcerned about beginning
chemistry students heating potassium chlorate.

S ,7’;:= mLé P D 6“5

DISK NUMBER: xrsoa,cosoa,iii&

TOPICS: mm :
Problem Solving

usEs: Drill 6 Practice
Educational Game

LEVELS: High school chemistry
General college chemistry

ﬂw This gglo-fomt drill and p:actigoiggggrgm can_ oocomodato up to six users, each workmg
the same mole calculation with a different assigned "given" starting amount. Assign it
for. individual holp or for competition. The computer can be used as a calculator by
keyboard command.

e — ,'::Zi — ea YSIS

DISK NUMBER: AP205

ﬁﬁﬁi Chomical Fotmlao
Percentage Composition

USES: Calculations
Lab Data Check

LEVELS: High school chonistry
General college choinistry

m Ihe computor r.alculatas tho porcontago composition to the nearest 1/ 1000 for the empirical

formula that the user inputs.

TG 006 - 21

32



vI icﬁéﬁiEEi’y ) Tl‘ze StudLof_Mttér

o ____ .

AP304 ,C0304 , TB304
Moles

Raview-Concept
Drill & Practice

ngh school chuist:y,,,
General coilege 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.

AP305; 18305

Moles
Gas Lavs

Dri;il & Practtce

High school chemistry’
General college cheaistry

m probins rehttng to moiu' volunes (STP), -
Amggdrgisigye&)qd molar masses of gases in mttiple choice £5rm. User gets only one

chance to inmput answer. Solutions are shown for incorrect answers.

This drill and practice progran has t

AP305,1B305
Moles
Drill & Practice

High school chaistry
General college cheaistry

!Duls drill and_ pmcti;a prognn givu

molacules to_ nolu, amu'g to grans, grams
response to an incorrect inpm:

f:yé user. probim in. chmg:lng moias to grams,
to molecules. Correct answer is given in
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C_ T IIUTD DT :

oRORAN N

m—mm TﬂTOR (Conti‘nned)
Stoichionstry

l‘ut:oring

Introduce Concept

ngh school chal;:t;try
General college chui:stry

Ihe user has t:be option of sta.rting with grams, noles, or nolecules in this tutormg
program using the reaction of aluminum hydride and water. The computer shows the mole
ratios of reactants and products and carries out the calculations required while
explaining the procedure to the user.

Stoichiometry

‘mtoring L
Drill & Prxctica

High school chemistry
General college chemistry

‘l‘hu progrm can_ bg usgd for mto:ing or_ dnii i;n l:he solutton of maEs-mass probiens 'rha
user_must_convert_the givon mass to notss, mput the mmber uf mtax uf t:he unkown fomed
and then convert the moles .o grams. There is a periodic table available in the progran.

DRILL ON MOLE CONCEPT

Drill & Practice

High schooi chemistry
General éaiiaga chen”*’ufii-i

Tlt:t: dﬁn progun gim th: uger prarticé 1n changing moles t.o molecnles to grans to
atoms. When the user inputs a wrong answer, ths solution is &hown.



The Study of Matter

KP902 ,AI901 00902 18902 ,HC901

Iﬁii:i'ip'tiii Chemi. Etr_i,'
Solution Cheaistry
Periodicity

Probten s::tv:im;
Edw:iénal Game -
Introduce Cbncept

Righ school chan”istfy, _
General college chmtstry .

Advanced first year and middle ievel chmtstry

:lhis progran, ?hich:ﬁiidi a qamr monitor to be effective, could be used on first day of
class to stimulate interest in the course. Later on it could be used to introduce
solution chemistry or periodicity; since it uses three sodium salts (two are sodium _
halides) and silver nitrate. the

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

_SIX SOLUTIONS was designed for problem solving; the aser

Problem Solving
Simulation
No bu:kgrﬁmd in élmisr.ry

High school science or c.hnistry
Advanced first year and middle leval chnnistx'y

Ibis progrm guidu t:h. user :hrongh the. steps

of solving "y scientific probtam--a fish
kill in a hatchery. Animation allows the uger to search the library, to use colleagues'
expertise, to sample and analyze lake water, and to check the fish in order to identify
the pollutam: killing the fish. - In tha second part of the program the user sets up

controlled expariments in the lab to check the hypothasis in part one.

PORD STUDY

Env:tromtu aaniitry
Problen Solving - - - “
Methods of Qmintry

TG 006 ~ 24
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w FOND STUDY (Contimwd)

USES: Problem Solving.
Educational Ganme
Simulation
LOES: Mo beckground in chemistry
High school science or chemistry
DESCRIPTION: T.e user(s) is an ecologis; who has been aﬁs}egjgidggeiop a hypoi Withests about what is.
causing a fish kill. The report must be ;upported by experimental and literature data.

simnlatedr Iibrary and tabonn:ory are avvyiiabie to the user. The same format as LAKE STUDY
(AP80L) but less rigorous. Good application of scientific method:

TOPJCS: Solubility
Bonding/?omity
Laboratory Techniques
USES: Tutorirg
Simulation i
Irtroduce Concept .
LEVELS: iti;gh school srtam:e or ciunist:ry

Ganerll collégu mtty -
Advanced first year and uiddle level chuistry

DESCRIPTJON: -The two introductory sections of this program are excellent tutoring or review on th-

subjects of polarity and solubility of compoundc. _Starting with covalent bonds and
electronegativity, the polarity of mainly organic molecules and its relationsh’p to

sohibilitj is pm‘ntd st-illtibns of paper éhromfjgraphy and an analysis of -
pesticides .axe apphcations of the concepts learned in the tutoring section. These could
be assigned or could be a special project for beginning students.

R ,,,,z ,,,,L,AL

DISK NUMBER: AP802,IE802,AT802,C0802

TOPICS: Envim ,unm Chii:lst.ry
Industrial -Chemistry
Problea Solving

LSES: Simulation  __

- Problem_Solving_

Educational Game

LEVELS: Ncs mw in éhunist.ry

Higzh school science or chenistry
Advanced first year and middle level chemistry

6 006 - 25




Teacher's Guiide: VI/Chemistry: The Study of Matter

m In this s..mlation/gme, tbe user controls the percent.ages of prmary, seconda.ry and

tertiary treatment at the local water treatment plant to keep the dissolved oxygen above
the government staridard of S mg/L. Introductory pages have neaded information about _
terminology and proc>dures. User has the. option of saving hir data and returning to the

game later; since I% ruquires more than one class period to play:

PROGRAM NAME: CHEMPROP

DISK_NUMBER:  AP902,00902

TOPICS: Descriptive Chemistry
Avalytical Cheaistry
Problea Snivirg

USES: Problem Solving

10ES: High school cheuisiry

Gensral_ coliege chemistry
Advanced first year and nidr.l‘e Iavet cimixt:ry

w Using basic lnboratwy ust.s to deterxiue its chenical and physical properties » the user
identifies the unknown compound selected by the computer. This program could be used for
reviey and for developing some problexr-solving skills.

CITAPTER 17 Zxpressing Solution Concentrations
L ;,7;£ m, I
DISK NUMBER: - AP502,IB502

TOPICS: Concer.tration Probtan:

USES: Drill & Practice

LEVELS: High schocl chamistry
General ccllege chemistry

DESCRIPTION: This progrm rmrdouly gsrmt.is 10 probléﬁi giving éithir _amount of sélute and volune of
sélutién, volume and concentratiﬁii, or grams of sclute and volume of i’dlﬁtion. -There is a
limited management system that keeps track of right answers. Good program for individual
use.

4
g
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DISK NUMBER NMUMBER:  AP501;IBS01

TOPICS: Concentration Probtams
Solution Chemistry
Sollﬁility

USES: Probled édivingi’:
Review Concept

LEVELS: High school chemistry
General cotlege cham;stry .
Advanced first year and niddle level cbenistry

DESCRIPIION: The user is given s8ts of four solutions to arrange in order of decreasing concentration.
Concentrations are given in terms of saturated solutions; molarity and number of molecules

in 2 given volume. User has access to a data table. of solubitrities and molecular weights

for assistance in making decisions: Explanations of wrong answers are given.

c:-mp:rER 13 The Coll:!.ga.t:!.ve Properties
of Socolutions

M t RAST 2
DISK NUMBER: APS501,AT501,IB501

IOPICS:  Solution Chemistry
: Molas
Coliigative Properties

Introduce Concept
Similation

LEVELS:  High school chemistry
General college chemistry
Advanced first year and middle lml chcnistry

DESCRIPTION: This s:tmhtion progrn htu-odm:u thc mht dq’mliun cmmt i:bmsépt and fériiﬁla. - The
user determines the melting point of purs camphor and thie melting point of a mixture of
camphor and an unknown using ths Rast method by reading the balances, controlling the heat
applied,. and -reading the final melting point. The computer gives the user a data summary
and another look at the formula,; so that he/she can calculate the molecular weight of the

7m’ 7& I Io’ 77" ii .

O ,,;:i éﬁs é&i’é

DISK NUMBER:  AP501,IB501
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VI/Chemistxry: The Study of Matter

ABS GAME (Contimued)

bescrtptive Ctrul.stry
Problem 861vi.ng
Gensral Review

Educational Game
Raview Concepts
Problen Solving

High school chemistry

General college chemistry

are raiomly revealed to the user; the
with one of 17 possible compounds in

the memory bank. _This method of review and problem solving could be used by one or two

individual players, or by a class that is divided into teams.

The physical and chenical properties of 6_ cgmpgmds
object _of the game is to match the properties given

19 Chemical Kinetics

MOLECULAR SPEED DISTRIBUTION

Similation

Fugx school chnnistry or science
General college chmtstry, I

Advanced first year and middle Ievat cheatstry

nié 'ibility to graph t.hi spiad diitri&itiﬁii far a gas of your choice at many temperatures
on the same screen makes this gimulation program a natural for classroom demonstration of
the relationship between wolecular speed and reaction rates. You can use a temperature
range from 1K to above 10,000K.

Reaction Rates
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[ L,,;:;
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Deﬁiistretion
Data Collection
Simulation

High sc.hool chemist.ry,,,,

General college chemistry

User inputs quantities of reactants in this "clock" reaction s:umlation of ‘the hydrolysis
of t~butyl chloride and and times the reaction in real or compressed time. A color monitor
makes this a more effective classroom demonstration, but it can be satisfactorily used for
data collection with b/w monitor.

KINETICS--A SIMULATION LAB
AP601,IB60Y

Reaction Rates
Kinetics -
Laboratory Iechniques

sinulation L
Pre Lab Discnssion
Data Collection

High school chﬁistry
General college chenistry

Use this simulation pros:m as a pre-lab orectice or to_ actuelly collect data for the
starch-iodine clock reaction. Excellent graphics and specific instructions take the user
through the lab procedure, choosing solutions, riusing glassware, and mixing the
solutions: Options include settm; temperature and selecting different concentrations of

all solutions.

PHOTOCHROMIC KINETICS
AP1202,;C01202

Kinetics

Transition Metal Chenistry
Reaction Rates

Data Collsction

Data Anxlysis

Interfacing !
Genera.l College Chemistry, -
Advanced first year and_ middle 1eve1 chenistry,,,,,

Advanced undergraduate or first year graduate chem

16 006 - 29
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FROGRAM NAME: PHOTOGHROMIC KINETICS (Contiraisd)

m: : m [JON: This prog:m interfaces with a "Blocktronic" cglormt.er to measure the rate of thermal

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

programs on the disk may be used for data analysis. Requires the use ofan adapter box and
Blocktronic I. Additional background and lab procedure is available in LM J02.

o ::::—é EﬁCL
Sl :j:,:,,i ,ﬂéoa
TOPICS: Resction Rates
Kineticg -
Organic Mistry
USES: Sisulation
Data Collection
Demonstration
LEvRs: High school chemistry
General college chemistry
Advanced first year and middle level chenisr.ry

DESCRIPTION: Becme this program_ aliovs the user to change either tmpsramre or solvent concentration

or l;oth, the sffect of thiiu vartxbtci on the rate of reaction can be studied--either by
an individual student or by a class as a whole if used as a demoﬂstration aid.

w : ANIMATION

DISK NUMBER: AP603
TOPICS: Reaction Mechanisms
Organic Chemistry

Demonstration
Introduce Concept
LEVELS: High school cheaistry
General college chemistry
Advanced first year and middle level chanistry
DESCRIPTION: The ANIMATION of this program similates the multi-step mechanism of the chlorination of

methans. A simultaneous printout st the bottem of the scresn keseps tally of each species
:Ln t';he méhiniiﬁi - chauic the cequonce may be itof:pid and smtéd with ksyboard commands,
thil program could be used as a lecturs aid to introduce or demcnstrate reaction
wechanisms.




Proj ect SERAPHIM

Enthalpy and Entropy

AP1203;001203
Intecfacing
D&ti 0611§§t§66

High SChbGI chaniitry
General college chunistry -
Advanced first yaar and middle level chanistq

User can calibrate and test a thermistor or Blg;kt:omc 1 interfaced to the. comput;er. The
devices can then be used to monitor changes cont:l:mousty or sample at intervals. Both

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

The
writum -tarilts in Iii 6i6, IM 002, uﬁl LH 003 contain specif:.c instructions for
construction and use of the mterface devices.

MINERAL RESOURCES
AP807 ,AT807 :
— 181 7&,7 -

Entropy -
Problem Solving

Introduce Concept

T 1n cheni:tq )
High school science or chemistry
Advanced first year and middle level chem

i;ntroduce sttzdem:: to

The introduction of this p be used as & lecture aid to
concepts of and the relationship between ensrgy and emtropy. It could alsc be used for
tutoring an individual. The problem solver has the challenge of maintaining the supply of
"metallium’ for a SO-yeIr period at a rciionnble price -by axploring for new resources,
ﬁsing more- off:lcient mining technology, recycling, finding substitutes for metallium or

usingta.xbriiks’

BEGINNING THERMO
AP601; TB601

Tharmodynaaics
Energy/Enthalpy

6 006 - 31



Teacher's Guide: I/be‘m:!.stry V'Ihe Study of Matter

PROGRAM, NAME BEGINNING THERMO (Wﬂtm)
USES: Drill & Practice

LEVELS: High school chemistry
General college chemistry B
Advanced first year and middle level chemistry

DESCRIPTION: This drill and practxce program. hn a mixgement syﬁtdi nd hmt sections t;hat help the
user work randomly assigned problems in beginning thermodynamics.

PROGRAM FAME: HEATS OF REACTION
DISK NUMBER: AP1201;601201

Topjcs: Energy/Enthalpy
Cheniical Reactions
Thermodynamics

USES: Data Collection
Data Analysis

Interfacing

LEVELS: isiigii E’ehoo”’”i science or chemistry
General college chemistry
Advanced first year and middle level chenistry

DESCRIPTION: Use. ‘this program to. collect data vhﬁe t.he chentcal ructton :I;s in progress using a

t:hei-uxl probe interfaced to t:he ccﬁpﬂter Qt:hﬁ- prograns on che diik will éelibrife the
prebe iml -analyze- the dafa ébll’fcted -Requires adapter box and themistor Additional
round and information are available in LM 005. Use a classroom demonstration or for
student data collection in the laboratory.

DISK NUMBER:  AP601,IB601

TOPICS: Equ:tt:tbrtul
Chemical Reactions

USES: Demonstration
Simulation
Introduce Concept

LEVELS: High school chemistry

General college. chenistn}
Advanced first year and middle level clwnistry




Project SERAPHIM

EQUILIBRIUM SIMULATION zcaaémea:**:j

mtm;rmmu Sﬂlﬂtﬁﬁdﬂ progrm ntows t!ﬁ usar tﬁ chbﬁﬁe the time lapse of d:.splay cycle,
the original concentrations of the reactants and products for the reaction of acetic acid
and ethanol -to fom water and et.hyl acetate. This reaction takes about two hours to come
to equilibrium in real time. The graphic form of data display is very effective for
clagsroom demonstration.

mt,mct,cosm 13801,ricsb1

Industrhl Qxenistry
Equilibrium
Problem Solving
s:tmmton

Problai Solving
Tutoring

High school science or chemistry
General college chemistry

Advanced first year and middie level chemistry

Uxe th:tl stmllttﬁﬁ progrﬁ cb holp st.udents apply t.he ch’eiical prmciples of reaction
rates and oquilibriun. -The -user selects the starting materials and reaction conditions to
got the greatest possible yield with the least pollution emission and for the lowest cost.
The introduction of the procgram can also be used for tutoring.

Equilibri\n
Chemical Reactions
Reaction Rates

Introduce Concept
Similation

High school chemistry
General colhgo chnhtry,,,,,

Advanced first year and middle level chmt:try

curve; it allm tho user to input beginning concentrationl of _reactants and product and
to upset the oquilibriun once it is achieved. If you are going to use this for a
clasgroom demonstration, decids befors class what values to input; since some _

concentrations require longer than a class period to come to equilibrium--but mybe you

want to ghow students how long it really takes for this to happeni
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hbcratory Techniques

Simlation
Problem Sblving

General colloge chunist.ry
Advanced first year and_ niddie 1ave1 chenistry

Advanced undergraduate or first year graduats chem

'.the use.r of this program- will be epply:l.ng the equilibrium concept to the production of
Xenon - fluoridu. Not only does the user control temperature and pressure of the gases;
but also mnipulatu the valves in the vacuum system on the gcreen. Student users will
round before starting this lab simulation. There is excellent documentation on
the back of tiis disk.

Thermodynamics
Kinstics
Equilibrium

Data Analysds
Simulation
Demonstration

Gemral colloge chntstry ,
Advanced fi:nt year and niddli livol éhenistry
Advanced undergraduato or first year graduate chie

For advanced students who want a challmg-, this. is,i;L,!JsiEjiSi i@i S&ﬁiiib?iii,, _

constants and time and the program plots the concantration-time curves_for_the. reaction:

For_classroom lecture and_ dmmttation _the KINTHERM STANDARDS program has sight curves

obtained from KINTHERM that can be used for comparative purposes.

AP601;1IB601

Equﬁtbrtm

Simulation.
Demonstration



S ::::,é
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Project: SERAPHIM

ngh scirool chul:tstry
General cénége éhéiiiftry

ihii is a very §iﬁpii§i§'& simulaticn of equilibrium, using balls to represent reactants

and products. The user inputs the mumber of initial reactants and grodq;ﬁ:;simd forvard,
and reverse rates. The computer calculates the equilibrium constant. Theuser can compare

constants based on different concentrations (different number of balls) of reactants and

Dﬁonﬁtration
Simulation
Introduce COncept

High sc,ml chanist.ry,,, :
General college chemistry

The user inputs the initial forward and reverse reaction rates and the computer
graphically demonstrates how the number of reactants and products changes over time. 3he
user can watch equilibrium being established. The changi 7ing popuﬂiilaiiaﬁg are Eiir;ﬁ in bar

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

assignment or for classroom demonstration:

EQUIL IIC-‘IAC~‘mE
AP603 , TB60S
Equilibriva __
Problem Solving

Edmtional GIT‘
Problen Solving

Review Concept

ligh school chemistry
Genaral college chemistry
Advanced first year and middlo level M‘m

eor:oct answers_to :ohxtion md tcid-lsuc squtlibtinﬁ probléms earn t:ha users x's or 0'
on ths Tic-Tac-Tos board. Uur(:) should have a calculator handy. An excellent way to

apply the equilibriun concepts.

[v=y
!
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DISK NOBER:  AP502;IES02
TOPICS: Soluticn Cheaistry
Solubility
Equilibrium
USES: Educational Game
Problem Solving
I_:E!r ﬂ;ﬁ. Hiﬁi school mtry
General -college clmxstry
Advanced first year and middle level cheuistry
M In this gdu;gtiong} j@g,}gg EEY?EFJS?,‘??“,F*"?‘,‘,‘?F‘ of five cations and ten anions.
The_ object isi to form as many precipitates as you can during your turn; th one. playér

makes & nistzh, the screen changes ion sets and the_ other player foms precipitates. The
instructor has the optiOn of letting students use solubility tables during play.

PROGRAM NAME: SOLUBILITY
DISK NUMBER: AP502,IB502

TOPICS: §oiui:iiity
Chemical Riihtiom
Chemical Formulae
USES: Educational Game
Review Concepts
Problem Solving
LEVELS: High school chemistry

General college chemistry I
Advanced first year and m:lddle iavel chcnistry

DESCRIPTION: Up to four phlym can use thi: ptbﬁt]ﬁ.: Eith ii: rmdﬁly ault fron four to eight ions
and is givexi the Ehbic- to form a precipitate, a gas, or pass.- 'i‘wo chances are given to
score from each set of ions. This is a fun way to review solubility.

PROGRAM NAME: CANAL 1,2,3

DISK NUMBER: moz,mox,co\)oz rn9oz,nc901

TOPICS: . Analytical Cussistry
Qualitative Analysis
USES: Sisulation
. Problem . SOIVhlz
Review Concept




TG VI:
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Cﬂk\t 1,2 3 (Com:imlad)

H:.gh x\choél sc:.ance or- cbenistry
General college chamistry -
Advanced first year and middle level chemistry

These simulations of gualitative analysis schenes fo: groups 1, 2; and 3 could be. used _as

& pre-lab review or quiz, as a substitute for the lab, or as a review before a lab test:

CANAL 4,5

AP902 ,HC901

Analytical Chemistry

Qualitative Analysis

Problem Solving
Simlation
Review Concmpt
Problem Solving

Advancgd £:I.:st. yur and_ ni:ldlg lml chanistry,,,,

Advanced undergraduate or first year graduate chem

bé used as
pre-lab tests or tutoring, as substitution for the lab itself, or for post-lab review.

Ihese simlations of the qunl:ttntive mlywi; schanss t'ut gruﬁpﬁ 4 and 5 cuﬁld

AP602

Problen Solv;lnc,,
Solution Chemistry

Chemical Reactions

Eaucatioml Gam
Problem Solving

High school chmis;ry

General college chem?’ ﬂ:ry

Advanced first year and middle level dmi;try

In this chemical adventurs game the user solves chesistry-related problems in order to get
through the dungeon alive with the treasure. The dungeon has 51 rooms with eleven
chemical problems to be solved. A roving profgnor quizzes the user on different aspects

of chemistry from a bank of randomly accessed questions:

Qo
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CHAPTER 23 Acids, Bases, and Salits--I

DISK MUMEER:  AP501,I8501

TOPICS: Acid-Base Chemistry
Equilibriun
Solution Chuiistry

USES: DescriEtEatich ]
Introduce Concept
Tutoring

LEVELS: Htgh school c!mistry
General ccsnégé chanixtry

DESCRIPTION: The fjj:ﬁt screans ,6@ this program are tutorial on the concept of the dissociation of
strong and weak acids. For demonstration or to use the program to introdice the concept,
start yith the graphic rgp:esen;ation of tha dissociation of HX to H+ and X-; then watch

the acid molecules dissociate on screen and compare the percent dissociations that are

calculated.
CHAPTER 24 Acids,; Bases, and Salts--II

USES: Tutoring .
Drill & PTICtiCG

LEVELS: High school chemistry
General college chemistry
Advanced first year and middle level chuist.ry

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 problems to sclve, most of which require the use of a calculator.

PROGRAM NAME: ACID-BASE PROBLEMS

DISK NUMBER: AP501,IB501

TOPICS: nid-sue amm.ry . o
Concentration Terminology/ Problm 4 9

[
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Up to six players may use

ACID-BASE PROBLENS (Cont irued)

Drill & Pract:.ce

High school chemtsery
General college chemistry

this program to compete for top score in solving normality and

molarity problems; for [H+] and [OH-] using Kw;,; for pH given [H+] or_ [OH-], or. txt.raf.xon

problems given con.,,entratidn of either the acid or base. Each player solves the same
probian, but is assigned a different numerical "given" amount .

Tutoring.
Drill & Practice.
Introdiice Conicept
High school chemistry

General collgge chuistry, I
Advanced first year and middle le'vei chenistry

An axccnmt t:utoring md pmticc prisgr- t:h:t fééﬁﬂ on t;hé Brcnftéd/t.owry co.wept of
conjugata acid/base pa:l.rs In the problea portion, the user may choose up to nine acids
to arrange in order of decreasing strength bazed upon the equilibrium reactions given.
The problem section could be used in a classroom setting.

IPSOI IBSOI

Acid-Base Chemistry

Drill & Practice

General colligi chani:t.ry
Advanced first year and middle level chenist.ry

. User is givon the nolarity and dinociation constant for a veak_ acid in aqueous solution

at room_ tmperal:m and mugt :oiva for _the pH of the acid. _In some _cases_the quadratic_
equntion must be pud. ption of

7777777 ‘mure :ts an. opt:ton of ux:l;ng the printer or the screen during the
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Acid-Base Titration

IPSOI IB301

Azid-Base Chemistry
Stoichiopetry
Equilibrium

Dﬁmtﬁtiﬁﬁ )
Introduce c'oncept
Post Lab Discussion

High school chenistry
General cgllega chmxst.ry L
Advanced first year and middle level chenistry

EXCESS vas de::tgﬁcd for ctusroon dmﬁstntion to m..roduce t:he com:ept of excess
reagant. -It is especuuy éfficcive for show'_ng what happens. *o the pH of th; sclution ac
vou get close to the endpoint of a tigratiqn, since the computer calculates the pH as well
as the moles of excess reagent and moles of water formed.

TITRATION CURVES

KPSOI 13501

Acid-Bass Chsistsy
Equilibrium

Tutoring
Ueionstration )
Introduce Concept

Ggmral college cbani:t.ry,,, o
Advanced first year and_ middle level

Advanced undergraduate or first year grlduifi chemistry

Beci.iiii t.his progrm allows the usar to inptt r.ha name , dissociation constant, and thé

concentration of the acid, it could be uses to introduce the concepts of weak, diprotic,
and triprotic acids by comparing the graphs of their titrations with a strong base. A

printout of the concentrations of H+; HA; B, and A- at every .25 change in pH is

available: The expianation section iz good for tutoring the user.

oi FLOT

AP503

Acid-Bne leis;ry’
txmiytical Chenistry
Equilibrium

G 008
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TG VI: M
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USES: Demonstration
Lab Data Check
Simulation

LEVELS: High schocl chemistry
Géneral college chemistry

Advanced first year and middle level chem:.stry

m With keyboard comnds ;hg user. cathit;al:o ;;;:ong or. woak acids agamst st:rong or. wak
bases. The introduction section explains the use of equilibrium expressions to calculate
the pﬂ of the solution duri;ng titration. . Th:.: program can plot titration curves faster
than porfoming fhe réxl titration with pH meter, can be used to check student:
calculations ’ and to determine the volume at which neutralization occurs graphxcally and
mathematically.

R ::::i ﬁ,,, _

DISK NUMBER: AP604

TopJs: analytical Chemistry
Quantative Analysis
Laboratory Techniques -

USES: Simulation

LEVELS: Genoral college chomstry -
Advanced first year ana ...'l.ddle level chonisr.ry

Bf‘ﬁm RIPTION: The ’tochg’"’;iéiji of back titration to mlyzo Lcompiox mixture of carbonates is simlutod in
this_program. The user has r.bo option of cowputar-smdxrdtud solutions. or user can . .
§§§p§g§i§g g:ttﬁ:l}itho conputor s help; This program can.be used as a pre-lab ass:.gnmont to
acquaint gtudents with the ta:hrrim or to actually- colloct data to dstermine the
composition of the mixture of sodium carbonate and bicarbonate.

éi-iﬂi'fl?i 26 Oxidation-Reduction Reactions

GENERAL LABORATORY INTERFACING

AP1203,C01203

Data Collection

Data Analysis

Interfacing

High xchool chonittry

Genaral college choni:try

Advanced first year and nidai. level choni:try
6 006 - 41
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-

GENERAL LABORATORY INTERFACING (Contimned)

Usat can_ cnlibtate and t.ast a tbemist.or or Biockmnic I ;tm:.erfuced to. the computer. ‘Iﬁé
devices can theén be used to_monitor. chzmges contixmuusly or sample at intervals. Both

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

The
written mtcriali in I.H 010, -IM 00z, a.nd LH 003 contain specific instructions for
constriction and use of the interface devices.

CHEECAL SEARCH
AP902 ;AT901,C0902 ,MC902

Descriptive Chemistry
Problem Soiving

Review cnncept
Problen Solving
Drill & Practice

R:.gh school chﬁiitry i
General _ college chenistry )
Advanced first year and middle level chenistry

U:é thti prcgrm to révtiw mdior reinfércs the -way- m wtitéh t:hc chmtﬁl and phy:iéul -
propcrties of compounds can be tused to- distinguish between them, either on an mdividual
student basis or in the classroom by dividing the class into teams, cenpeting on the basis
of number of clues necessary before the "unknown" is properly identified.

Oxidation-Reduction Cheaistry
Stoichiometry

Probien Soiv:l:ng
Drill & Practice

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

m: progrm has a series of four rsdox rnntion: that have a mtnimum of t.hrea rmtnnts.
Ilrc uger is to fi:nd f.he Ii.nittng riuctmt. Hints are provided and the user's score is

kept. Useful as individual practico or quiz.
BALANCE
AP601

53
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CHAPTER 27

L Zﬁ,::;

Oxidation-Reduction Chemistry

bt:;ii & Practice

High school chemistry

General college chemistry

User chooses the mumber of oxidation-reduction equations to solve and whether o use the
printer or screen to "check user's solutions. Modification guidelines are available in
AMOO9 .

Electrochemistry I--Electrolvsis

FARADAY 2 (and FARADAY AID)

nsos 13603

Elsctroch "éﬁi&tﬁii-:iectrai;éﬁ
Chemical Reactions )
Oxidation-Reduction Chemistry
Data Collsction

High school science or chemistry
General college chemistry

?hé ingmlction nct.igg Sf, tt}g gggggg g;ngggl}ces the concepts,, ot‘ eiectroiysis, coulombs,
and_

_Faradays. _The user may set the temperature, pressure and time (and if you have
pnddiu, -can change thc mbunt of cttrrént) in this eleétrolysii of water Eiﬁilation and
then rud the. volume of @ach gas collected in order to-calculate the value of a Faraday

(see Fataday A:ld for hnlp) The simulation itself could be used as a lecture aid to
introduce the topics of electrolysis or redox reactions.

Electrochemistry, Electrolysis
Oxidation-Reduction Chemistry
Atomic Structure
Dltl f.bll:oct:ton

Pro-lub Di:cunion
Demonsgtration

54
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The Study of Matter

vI /C‘hexn*\.stry H

CHAPTER

ELECTRODEP (Continued)

H:tgh schcoi chen:tst:ry

Generxl cellege chenistry -

Advanced first year and middle level chsmistry
Use this program as a pre-lab discussion if you e,ssign _an_ electmdepositzon iab. Correct
lab procedure is simulated. ect dat
solve for equivalent weights of copper or a mystery metal.

time and current.

Otherwise useiagﬂe:jegogsgetion where you collect data to.
User has option of contrellmg

28 Electrochemistry II--Galvanic Cells
—_
AP306

Oxidation-Reduction Chemistry
Educational Game

Problem Solving

High school chemistry -

General college chenistry
Advanced first year and middle level chenistty

To be a uinner 9£ this "hxgh "",',:'58?,39 'Lgétﬁxﬁneed a ';'éléﬁé ,é;‘,?m@ got}entieis y &
fast keyboard finger, and the luck of the random draw from the computer's data base. Two

players can be accommodated at a time.

AP601 ; IB6OL

Electrochem:tstry
Oxidation-Reduction Chenistry

DLl & Practice

Gegegeiicoilege chemi;stry :
Advanced first year and m:tddle Ievel clmnim:ry

Advanced undergraduate or first year graduate chenistry

This progrm ofﬁn the user a choice of the number of problens on calculeting ce11
voltages at standard and non-standard conditions and an cption of checking user's work on
the screen or printer. Help and hints are available when wrong answers areinput.
Modification guideiines for this program are available in AMO09.
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DISK NUMBER: AP604

TOPICS: Reaction Rates
Kinetics
Organic Cmamstry

Data Collection
Demonstration

LEVELS: High schiool chemistry

Advanced first year and middle level cheﬁutfy

DESCRIPTION: w; this progrm allows the user to change either temperature or solvent concentrntton

or both,. the . effect of thece va.rtnbtes pn the rate of reaction can. be studied--eimer by
an individual student or by a class as a whole if used as a demonstration aid.

DISK NUMBER: AP603

TOPICS: Rmtiéii Hécmi-
Organic Chemistry

USES: Simulation

Demonstration

Introduce Concept

LEVELS: High Séhool chenistry 7
General college chemistry
Advanced first year and middle level chemistry

DESCRIPTION: The ANIMATION of this program simulates the multi-step mechanism of the chlorination of
EEEEQ,,A,SMIM}:EI@@Q“ the_bottom of the screen keeps tally of each species
in the mechanism. Because the ssqwrcu may bc stopped and :ta:rﬁd with ksyboa.rd commands,
this program could be used as a lecture aid to introduce or demonstrate reaction
mechanisms.

e S 777= -

DISK NUMBER: AP803,IB803,AT803

TOPICS: Orgmtc Ctiutstry

Combustion Reactions

" 56
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{Continusd)

ﬁducational Gme

I‘utoring

No backgromd 1n c‘henistry
High school science or chemistry
General college chemistry

ms pmg:m has extensive tutoring pages 1n hydro;arbon chemistry, which it relates to

octane numbers and_cogpression ratios. _The user applies this information to winning a
traveling game by arriving at a chosen destination without running out of money. Good _

application of- hydrocarbon properties to the operation of cars--an interest area of most
teenage students.

No beckgromd 1n chéiiiitry
High school science or chanistry

Advanced first year and middle level cbm:l.stry

Extensive tutoring pages give the user_ ennugh beckgromd m becooe the Operat.mns Hanager
of a refi:nery.: : to_meet _specified
demnas, refining it and making a profit.
skills.

The_job descrtption includes purchning crude oil to meet specified

Excellent for developing problem solving

CHENICAL PURSUT1

AP206
General Review

Educational Game

Hish lchool chuntstty
Gﬁieral cenege chui:try -
Advanced first year and middle level chuistry

suit, tlriii educational game has questions from physical,
grgmﬁiwg, inorganic; periodic trends; history, and structure categories. A maximum of four
players, with calculators and periodic_tables; can play. On the same disk (AP206) are

Based on the format of Trivial i.

file programs that allow the instructor to edit or add questions to the game file:

57
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Poiyner Chanistry
mlyttcxl Chemistry
Instrumentation

Educa7 ational Game

Advanced Eirst year and middie. 1evei che

Advanced undergraduate or first year gra

educational game allows students to use IR, DSC,
identify an unknown polymer.

Uﬁing an adventure gm fomat, thxs
light scattering techniques, etc. to

Conformtional Analysis & Moiecuiar Hodeli;ng

CAMM:
AP704

Organie Chenistry )
Molecular StrucmreIShape

Demonstration
Simulation
Introduce Cumpt

G’eneral college chuistry
Advanced first year and middle level chenur.ry
Advanced undergraduate or first year graduate chem

m: prog:an contai;ns exceﬁent S-D graphicai reprasentxtions of orgmic mlaculés duch
can_be rotated on an axis or a bond by use of keyboard commands. At the bottom of the
screen, there is a simultaneous graphing of -the potential energy -changes due -to the
ccnfériﬁtional change: Use for classroom lecture aid or for individual student

assignment.

POLYMERIZATION

AP705
Polyser Chsmtstry
Organic Chemistry

Tutoring
Simulation
Demonstration

High school chemistry
General college chemistry
Advanced first year and middle level chemistry

Q!

TG 006 - 47



Teacher's Guide: VI/Chemistry: The Study

. é: Z:;::i:,::ai‘: (:@n:t Li

DESCRIPTION: This tutorial program was designed to introduce the concepts of addition and condensation
polymerization to the user. Parts of the program could be used as a classroom
demonstration or lecture aid. Extensive documentation and background information is
available as IT 006.

USES: Drill & Practice

LEVELS:  High school chemistry
General college chemistry
Advanced first year and middle level chenisr.ry

DESCRIPIION: This drill and practice progran generates structural formilas of organic compounds in

random sequence by functional groups and the user inputs the correct IUPAC name of the
compound. There is a limited management system; user's score is kept by group of
problenms.

PROGRAM NAME: CONFORMATIONAL ANALYSIS

DISK NUMBER:  AP706

TOPICS: Molecular Structure/Shape
Organic Chemistry

USES: Tutoring
Drill & Practice

Damonstration

LEVELS: General collego chamitt.ry
Advanced first year and middle level chunistty

DESCRIPTION: This tutoring program will help students visualize two-dimensional drawings of organic

molecules in 3-D. The drill seguments are approprint:c for individuai -use or as e —
dmmtrtttvﬁ aid. far cmtm lecture. Included are recognition of sawhorse and Newman
projections of mt.hane, ethane, and butane.

PROGRAM NAME: DESIGN-A-DRUG

DISK NUMBER: AP701,IB701

TOPICS: Phasnacology
Biochemistry- )
Organic Chemistry

TG 006 - 48
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DESIGN-A\-DRUG (Cont:mtlad)

Edmtioml Gﬁe
Problem-Solving
Similation

General college cbenist.ry,,, I

Advanced first year and middle level cimistry

Using a pmm: nolecula.r stmcture t.hnt h.is active sites 1dentified the user selects

atom or group-to be added at each site to form a tranquilizer drug which the_ cmﬁnptﬁx!ggrf:f
"tests" for biological activity.
and medicinal chemistry; therefore, trial and errcr can be used, but some knowledge of how

c.hanges in electronegativity, charge and size affect "activity" of synthesized molecules
is helpful:

The game was designed to stimulate m!:errst in organtc

30 6r§3n:i.c éixémis’trsr¥ -IT

APBOS ,AT805, IB805

Industeial Cheststey
Environmental Chemistry
Methods of Science

Problen Solvj.ng,,

Introduce Concept

Si‘.miation
High school science or chemistry
Advanced first level and middie level

chemistry

ﬁ', t}ser(s) mt nku mmdttioni to t.h. local city goverment regarding data on BCIC;
a suspected. ﬁréinogen, which hag biiii found in the river below a chemical plant. The _
user has literature, a laboratory, and other task force members available to help decide

on t.hi mbﬁiﬁdﬁtiﬁﬁ to bi iia&i. mis 1: an exc.ellem: upplica;ion of scientific method,

DESIGN-A-DRUG

tiiéi;iiiéi

Organic Chemistry

d



The Study of Mattesr

DESIGN-A-DRUG (Continued)
Educattonxt Gaue

Probim Solving
Simulation

Gineral college chqnistry

Using a parant miecum strucuu'e that hns act:tve sites. identtfied, the user setects an

atom or group to be added at each site to form a tranquilizer drug which the computer then
“fest?s“ for biological activity. The game was designed to stzmlate mterest in organic
and nedieinal chemistry; therefore, trial and error can be used, but some knowledge of how
changes in electronegativity, charge and size affect "activity" of synthesized molecules
is helpful.

31 Nuc lear ai'xem:!.stry
DECAY

AP1001

Nﬁélear Q)niltry/hdintion

Atomic Structure

Simulation ]

Demonstration .

Data Collection

d in chmistry

High gchool science or chmist.r&
General college chemistry

@gggigl}gi data from three or. nore mcessive runs_of this pmgtam to tﬁustrate the -
"randomnass" of raﬂioictm dmy The gruptd:c: in th:[: Program ars su:ttnbte for use as
classroom dﬁéﬁst:ation thnt simlatii the decay of 1000 atoms- of a mystery substance.

hard copy of the data can be obtained or a bar graph is available on screen.

>

- ,;;:& R, (i OZF 3 o ﬁﬁ::;:)ﬁ
AP201,1B201,TRO01

vocabulary -
General Review

Review
Educational Game

16 006 - SO



:  CTh=apter 31 Pro _-1 ect SERAPFIIM

CIIITILE :,ZZ,L!

CHEMICAL HANGHAN (1 OF 3 CHENISTRY GAMES) (Continued)

High school chanistry .

General college chemistry __ .

Advanced first year and middle Ievsl chsmstry

Studants can review. éhenistry VOubulary by playmg the trad:.t:.onal game of Hangman
Terms imlwlé organic family names, vocabulary from -atomic and molecular structure; gas
laws, thermodynamics, solutions, equilibrium, periodicity, and bonding.

Review Recomrnendat ions

KP902 m01 €0902 ,HC902

Descriptive Chemistry
Problem Solving
General Review

Rcviaw c::nupt
Problen Solvi.ng

Drill & Practice

Fligh school chmi""ifi’tg _
General college chsmistry ___ _ .

Advanced first year and middle Ievel dﬁniﬁtry

Use this program to review andlor reinforce r.he way in which the chemical and physical
properties of compounds can be used to distinguish between them; either on_an mdiyiduai
student basis or in the classroom by dividing the class into teams; competing on the basis
of number of clues necessary before the "unknown" is properly identified.

ABS GAME
AP501,IB501

Descriptive Ghmistry
Problem Soivtpg
General Review

Raview Concopts

Problem Solving

High school chemistry _
General college ctwuiltry



_Teacher's Guide: vI L@!;e;g:_tstz:y_._ms_Studny_Matter _

ABS GAME (Cbntilmod)

The physical and chemical propesties of 6 compounds are randomly revealed to the user; the

obje;t. of the game is to match the properties given with one of 17 possible compounds in

the memory bank: This method of review and problem solving could be used by one or two
individual players, or by a class that is divided into teams.

CHEMPROP
AP902 ;C0902

Descriptive Chemistry
Analytical Chemistry
Problem Solving

Review Coricepts

High school chemistry
General college chemistry -
Advanced first year and middle level chemistry

Using basic hbont.ory t.es;s j.o detemins :i.ts chgnis:ai and physiul prgperties, f.he user_

identifies the unknown compomd selected by t.he computer. This program could be used for
review and for dmloptng some problem-solving skills. .

CHEMICAL DUNGEONS

AP602

Problun Soivtng
Solution Chemigtry
Chemical Reactions

Educational Game
Problem Solving

High schcol chin:txtry
General collegs chemistry -
Advanced first year and niddle 16@61 chemictry

In this chenical a.dventurc gma the uger solves chanistry-related problens in orde: to g-.t:

through the dungeon alive with the treasure. The dungeon has 51 rooms with eleven .

chemical problm to be solved. A rovtng profassor qutzm the user on differant aspects
of chemistry from a bank of randomly accessed questions.

16 006 - 52 -
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TG VI: Review Project SERAPHIM
PROGRAN RAME: amummmuoraammycmm
bfi ﬂm mOI;EZOI;ROOI
TOPICS: Vocabulary
General Review
usEs: Reviev
Educational Game
LEVELS: High school chemistry -
G’oneral college éhﬁiétry -
Advanced first year and middle leve! chetustry
Q_@ Students can review chenistry vocabula.ry by playing the traditional gimé of Hinﬁin
Tgrgs }9‘5}1‘933559':‘!‘ ggnily,ngms, _vocabulary from atomic and molecular structure, gas
laws, thermodynamics, solutions, equilibrium, periodicity, and bonding.
e —ad '::;: ,-m’ - -
R ::f;:::g méa
TOPICS: General Review
USES: Educational Game
Review Concepts
LEVELS: High school chnnistry )

General college chgni:try )
Advanced first year and middle level chenistry

BESéd on t.lﬁ furmt uf Trivtal Pﬁtsﬁit, uﬁ: sduuttomn game hn qmtién: from phystcxl,
rganic, 1n0tgnnic, periodic -trends, history, and structure categorios,; A mazimum of four .

playe;s,ﬁwiul calculators and periodic tables, can play. On ti.e same disk (AP206) are
file programs that allow the instructor to edit or add questions to the yame file.
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BOHR ATOM
Written By Robert Rittenhouse
SERAPHIM APPLE DISK AP201

WHEN TO USE THIS éRocRAH

TOPICS: Atomtc,erﬁitaisff

Atomic Structure.

Electron Configuration

DEscnipfion

y— T = L

- This pregram is an_ effecttve iecture atd in_ teacﬁtng the

foiiewing concepts related to characteristics of electrons and

atomic structure.

1) You can show that an electron must have exactly the
’rig’ht,éﬁérg?,ph’o’tb’ti to raise it from. ground state to an
excited state. It cannot "save" égégggfggaﬁ,” _

successive low-energy "hits" and it cannot. '"give

change" when a photon of too-high energy strikes.

For example, to raise the electron from energy level 1
to level 4 requires a photon that has a wavelength of -
97 nanometers. By changing the wavalength to either 96
or 38 nanometers, you can show that the electron is not
affected by either of these wavelengths.

25 The simulation ciearig shows that the electron must .

absorb energy to.go to a higher energy level and that
energy is given off when it falls back tc lower
energy level.

3) The grephic representatien shewn 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 appea*

simultaneously with the animation.

ii Because the energy Qf the photon £s relate& to wave
length on-the screen, the relationship between wave

length and_frequency and the _relationship between -

frequency and energy of radiaticn can be emphasized.

5) When the electren is excited fram energy 1eve1 one tb
level four, it is done in one jump; when it falls, _
however, it comes down in two 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

1ines.
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page 2

HQW!HLBSE'ﬂﬂS PROGRAM

HﬂﬂﬁﬁiEﬂﬁMORY!EQUIM@ENTS

- This program - w111 run on any of the Apple II famlly, with
1 disk drive, DoS 3.3.

GETTING STARTED:

B copy the documentation (s1de 2 of the master dlSk) 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 dlsk.; To make a copy of s;de 2, _boot-up: an Apple

master dtsk as the scurce &isk.

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

drlve ‘tlosing the disk drive door, and turning on the com,uter.
You - w111 find the switch on the left-hand side-on the back of the
Apple. WTurﬁ,Gﬁ”thé,mbﬁitor. The Project SERAPHIM title page
should appear on the screen.

RUNNING THE PROGRAM:

! Press RETURN until the Program Entrles 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 intro&uction and one_ page_ of

instructions. _You can. go_back to the instruction page from any

point in the program by pressing the I key.

- When the s1mulation page is on the screen, you may use any
of the following commands:

Press F to fire photons of the wavelength indicated
(Note_that the instructions indicate that_you can

get continuous photons firing by using the REPEAT

key. -On Apple models that do not ha-2 the REPEAT

key, just hold the F(ire) key down contin-
ually) :

--S to increase the wavelength being fired S
<-- to decrease the wavalength being fired (note that
~ the wavelength range is from 80-130 nanometers)

I to go_back to the instruction page _ __

E to see the example, which shows you the_ numerical

values of the first four energy levels in the

hydrogen atom. It also shows the partial -
calculation of the wavelength necessary to excite
the electron from the first to the second energy

1éVél .
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GETTING OUT OF THE PROGRAM:

Press X to exit the program . The simulation will remain
on the screen._ If you wish to use another program

on _this disk, reboot the disk by turning off- the

machine and turning it back on _or press CONTROL,

the OPEN APPLE and RESET at the same time: . ?ake

the disk out of the disk drive ONLY when the red

light on the drive is out.

TO MAKE A SEPARATE PRUGRLH DISL&

. If you wxsh to copy this pregram to anotber dlsk, follow

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

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

HELLOl SCR-BQHB-I PAK
AUX - - SCR-BOHR-2.PAK
S0HR. 683 SCR-BOHR-3.PAK
UNPACKER SCR-BOHR-4.PAK
BOHR - SCR-BOHR-5.PAK
BOHR. SH SCR-BOHR-6: PAK

SCR-BOHR-7 . PAK
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ORDER FORI{ L
—
Pro;ett SERAPHIM Your name:
NEF Science Educition ddrecs -
Department of Chemistry Address
Eastern Michigan University Address: _ — -
Ypsilanti, Ml 48197 éiwi - State: 72", B
- Country : — - e o =
EGTE ‘See SERAPHIM Catalogue for dataiﬂgi
Order No: Description Quantity | Price | Total
IM 006 SERAPHIM Catalogus 1 free.
IM 007 Software. Lwt,,,,,, e _ - 1 8:00
M 999 *l:aboratoryModule Package (disks & wﬁttenlp 1 40.00
1B 888 *|EM Disk Package (2/86 additions: 20 disks) 1 ] -95.00)
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
Pbstrgj s Hindlmg U.S. orders 2.00[ 2.00
Postage § Handling: Foreign orders B 10. 00
_totAL_ :

- iiﬂingy Label

Department i{f éﬁéé’si,éir’i .
Eastern Michigan University

§§N§ i'é: Ypsilanti, Ml 48197
ﬁjﬁé:

é’cjciréss: — _
Address: — - _
City: - State: ___ 2IP: __
Country — ;ggh

NOTE: Payment must
accompany all orders. Make
checks payakie to Project

SERAPHIm.

M:mng L.gsg -tz rerewe
Project SERAPHIM News
as well a3 all annzunce-_

ments and updates, check ‘
here: ,:45
e |Q 6
2/%6




ORDERING INFORMATION

LM 999 Laboratory Hodule Package for 79: 91 .

Cont.ains Laboratory Hodnies ﬂl OOJE t:hrough I.:H OOB pIn:s Appla dxskf J\P 1201, 1202
1203. {(Packags raleased as of 7/85:)

$40, prepa '*"id; isiﬁi postage and handling.

IB sas iiéﬁ PC Package of 20 disks and documentation.

Contains 1B 101, 102; 1063 201; 202; zos. 301 3ea, 305, kﬂt aoz sox, 502 séi;

603; 701, 703; 802; 902; 1001. (Package released as of 2/86.)
$95 ; prepaid; plus postage _— mndlmé

AP 999 Apple Disk Package of 34 disks and documentation.

Contains AP 101; 102; 103; 104 201; 202; 204, 205; 301, 303, 304, Zi3 401, 472,

403; 501, 502; 601, €02, 603; 701, 702, 703; 704; 801; 802; 803; B804, A%, 805, 807,
808; 502; 1001. (Packago released as of 7/85.)

$ 160, prspxtd, ptu: po:tqzi and lnndli.ng

AP 888 Apple Disk Package of 20 disks and documentation:

Contains AP 105, 106, 107; 206; 306; 503; 604; 605; 606; 705; 706; 707. 708; 119,

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

$95 , prepaid; plus postage and handiing.

SPEED YOUR ORDER

1. Un this Order ?orn.

2. Use order numbers: s.g. LM 999, AP 101. Obtain these from the Catalogus.

Paymnt mst. accompmy all: ordcrs ’ mmm pnrchni urdcrs. C!wck: ihﬁuld bo mdo

paytbtc to Project SERAPHIM. This is necessary to kesp our prices at tha present low
levels.

4. Postage and handling chnrgcr are $2 for U. s., $10 for foreign. Order that do not tm:tud-
these charges will be returned.

S.. Payments should be in U.5. funds drawn on a U.S. bank. Foreign payments must use
international money orders or magnetically encoded checks.
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