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Preface

This Teacher S Guide to ERLPHIH Software was written to help you and other
chemistry teachers make appropriate selections of software programs. It sug-

gests specific SERAPHIM programs that can be used as you teach from eacn 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 cf classroom use. The brief description for each program inciudes

- ted: This Teacher s Guide includes. 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
software; and 2) programs we considered most appropriate for high school and
general college chemistry courses. - (Refer to-the SERAPHIM Catalogue for a

complete listing of software distributed by SERAPHIM.)

Hewetextbooksfveregselected The decision to. provide a_ Tea&hag a 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.

Teacher's Guide database. This guide was_ prepared by entering information

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

searching the database for programs applicable to each chapter in the text-.

book. In fall 1986 we expect to make the database available on disk -and have

it appear -in the SERAPHIM Catalogue; it requires-that you have an IBM PC with
two disk drives and dBASE III software. (See SERAPHIM News for announcement
of availability.) Teacher's Guides for this and five other- textbodks will con-

tinue to_be available in printed form: TG 001; Chemistry:

dations by Parry, Bassow, Merrill & Tellefsen; 16 002, Chemical Princigles by
Masterton, Slowinski & Stanitski; TG 003, Modera Chemistry by Metcalfe,.

Williams & Castka, TG 00& Ghemist’ : rn_Course by {odern Course by Smoot; Price &
Smith; TG 006, S u 1

aggie of Teacﬁing Tips., At the end of this Teacher s Guide (engyellow 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 =

SERAPHIM- Cat@jogue and then want specific suggestions for and examples of its
use in the classroom. A Series of Teaching Tips will be ready for distribu-
tion in late Fall 1986--see SERAPHIM News for details.

ggggg We wggt 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.

Ypsiianti, Michigan -
August 21, 1986 v 6
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sumwz us'r OF RECOMMENDED PROGRAMS: Appie, IBM*, Commodore*

SERAPHIM HARDWARE RECOHHENDED FOR
DISK NUMBER AVAILABILITY * PROGRAM NAME(S) CHAPTERS...
AP 101 a Graphitti 01
AP 152 ap Signifiéifit Figure Drill 01
aff Graph 01
AP 104 a Dimensional Analysis ot
AP 105 Vernier o1
AP 201 ;] Boht_Atom 05
a Chemical Hangman _ 26
a Order The Elements 06
af Hydrogen 05
AP 202 Quantum Mechanics 05
a- Electron Arrangement . . 05, 06
af qpectral Lines Experiment 05
AP 204 Rutherford 01,02
AP 205 a Millikan 01l Drop Experiment 02,05
a Peeks -- 1984 08
Elemental Analysis 03
AP 206 Chemical Pursuit 25
AP 301 a Isomers 23,24
a (Empirical) Formula 03 -
a Excess 15;16
a Name The Tons 02
VSEPR 07,08
AP 303 Naming 02
AP 304 af Moles in Space 03
af Mole Calculations 03
ap Quiz on Molar Masses 03
AP 305 Ca Mole Demo 03
- Balanced Equations 03
a Valence Drill 02
a Mole Exezcise 03
a Mole Drill _ . 03
Mole-Mole Tutor 03

* HARDWARE AVATLABILITY: All programs ava:llable for Apple. a This _program. is also
available on IBM disk of the same pumber code. B This program is also available on

COMMODORE disk of the same number code:




Teacher's Guide: IV/Chem iﬁtry ¢t The Central Science

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

SERAPHIM = HARDWARE S RECOMMENDED FOR
DISK NUMBER AVAILABILITY* PROGRAM NAME(S) CHAPTERS...
AP 306 Redtvx Gm - 18
Limiting Reagent 18
S oichiometry 03
Prill on Mole concept 03
AP401 a Boyle 09
a Charles 09
a Boyle's Law Siumu ation 09
a Gas Laws 09
AP 402 a Gas Law 7 09
a Cal 9 04, 10
a Balloon 09
a Lab Calculation -- Boyle s Law 09
a Gas Law 542 09
AP 403 a Dalton 09
AP 501 a Rési:,z, , ) 11
a Titration Curves 16
a Acid Strenth i5
a ABS Game - 11
a Acid-Base roblems 15
a Lowry/Bronsted 15
a Weak Acid/Base __ 15
a Concentration Quiz 11
AP 502 a Precipitation Game 11,16
a MGlarity 11
a PH-(7- Programs) 15
a Solubility 11, 16
AP 503 PR Plot 16
AP 601 a Equilibrium Simulation 14
a Beginning Thermo Drill 17
a Ball Toss 14
a Reaction Rates 13,14
a Rates - 13
a Kiaetics - A Lab Sinmlat:.on 13
Balance 18
a Nernst 18
AP 602 Chemical Bungeons 16

% HARDWARE AVAILABILITY: 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.

TGOOS-vi 8




TG V: Summary Pnoject SERAPHIM

SUHHARY LIST OF RECOHHENDED PROGRRHS Apple 5 BM* Commodore*
SERAPHIM  HARDWARE - RECOMMENDED i?oi
DISK NUMBER AVK:H;&BILITY* PROGW W(S) CHAPTERS. .
AP 603 a Molecular Speed Distribution 09,13

a Faraday Aid 18
a Faraday 2 : 18
a An Equilibrium Simulation 14 -
Animation . 13,25
a Equil Tic-Tac-Toe 16
AP 604 Electrodep 18
BUCL 13;25
Backtiter 15,16
AP 605 Xenon 14
AP 606 Kintherm 17
Kintherm Standards 17
AP 701 a Des Lgn-A-Drug 25,26
AP 702 Polymerlab 25
AP 704 CAMM: Conformational Analysis
& Molecular Modeling 25
AP 705 iéiﬁéri’z&idn : 25
Organic Nomenclatiure 25
AP 706 Confc;m;;tional ﬁnalysis 25
AP 801 af Suifuric Acid 14
AP 802 ap Waqual 12
AP 803 a Octane 25
AP 804 Lake Study 01,21
AP 805 a BCTC 01,12
AP 806 Refinery 25
AP 807 Mineral Resources 17
AP 808 Separa-ions 07,11
* HARDWARE AVAILABILITY: AIl ﬁiograms available for. Apple,, a This program is also
available on IBM disk of the same number code. B This program is also available or

COMMODORE disk of the same number code.
T6 005 - vii
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Teacher's Guide: IV/Chemistry: The Central Scienca
% .

SUHHARY I:.IST UF RECOHHEND- PROGH;MS Apple, IBM* Gomo&ore*

SERAPHIM  HARDWARE RECOMMENDED FOR
DISK NUMBER AVAILABILITY* PRROGRAM NAME(S) CHAPTERS. . .
AP 809 Pond Study 01,12
AP 902 ap Six Solution Problem 01,11
. Chemical Search 20,21,22
) Chemprop ! 20,21
B Element Search 20,21
af Canal 1,2,3 16
Canal 4,5 16
AP 1001 Decay 19
AP 1201 8 Heats of Reaction 0417
AP 1202 B Photochromic Finetics 13,23,24
AP 1203 8 General Laboratory Interfacing 04,13

% HARDWARE AVAILABILITY All programs availablé for . Apple. a iﬁisf?roéram;is¥ai§6
available on IBM disk of the same number code. B This program is also available on
COMMODORE disk of the same number code.

'rc 005 = viii 10




76 Vi Summary Project SERAPHIM

SUMMARY LIST OF RECOMMENDED PROGRAMS: Other
é@@,;:, CLIIIITII L Ll ﬁéeg@éb iOR
DISK NUMBER PROGRAM NAME(S) CHAPTERS. . .

AT 201 Rutherford : 01,02

AT 301 Moles in Space 03
(Empirical) Formula 03

AT 401 palton | 09
Boyle _ 09
Charles 09

AT 501 Solubility 11,16
Rast 2 11

AT 801 Sulfuric Acid 14
AT 802 Waqual 12
AT 803 Octane 25
AT 804 Lake §£ud§ 01,12
AT 805 BCTC 01,12
AT 806 Refinery 25

AT 807 Mineral Resources 17

AT 901 Canal 1,2,3 = 16

Six Solution Problem 01,11
Element. - Search-_ 20,21 -
Chemical Search 20,21,22

MC 304 ﬁdiég in éijacé 0 3

MC 801 Sulfuric Acid 14

ﬁé 96i ?éﬁii i;?;é 13
giula; 4;5: z. oI ;6 I
Six Solution Problem 01,11

MC 902 Element Search 20,21 -
Chemical Search 20,21,22

TR Bbi Chemical ﬁzngman 26
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PROGRAM NAME: SIGNIFICANT FIGURE DRILL

DISK NUMBER:  AP102,C0102,IB102

TOPIES: Significant Pigures
USES: Drill & Practice
Tutoring
Eﬁrrﬁﬁf: acke 7 in chemistry
High school chemistry or science
General college chemistry
DESCRIPTION:  SIGNIFICANT FIGURE DRILL is designed for student use as a tutoring or drill exercise in_

the use of significant digits. The user has the option of reviewing the rules, quizzing
the computer, or working on drill problems. The computer keeps sCore of correct answers
for the user.

DISK NUMBER:  AP102,C0102,IB102

TopICs: Graphing
Data Analysis

USES: Data Analysis
Demonstration
@. i{igh Schoo i ii:ience’"’i e or ’cheni’i’*iifry

General collepge chemistry - -
Advanced first year and niddle level c.henistw

DESCRIPTION: Eiggfgx;g gggg{:gfagj demonstration before the ggs; quangitative lab report requirmg o
graphing and data analysis is due. GRAPH will accomodatea up to 80 sets of data, with the

option of griphi‘ng Ilgebraic, log, or trig functions, and giving the user printed or video
data-table, first derivatives, or least squares analysis as well as slope and intercepts
of lines.

PROGRAM NAME: DIMENSIONAL ANALYSIS

DISK NMBER:  AP104,TB10G

TOPICS: DiBenisional ARalysis
USES: Drill & Practice
Tutoring

12
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uide: IV/Chemistry: The Central Science

DIMENSIONAL ANALYSIS (Continued)

High school science or chemistry

General college chemistry
This program presents the user with dimensional analysis problems using length, volume,
Wass, and energy units. The final section has practice problems from all the previous
sections.

AP105

Methods of Chemistry
Laboratory Techniques

Pre Lab Discussion
Similation

High school science or chemistry

General college chemistry

This program provides vandomly generated similations of vernier scales, such as are found
on barometers and analytical balances, for the user's practice. This program could also

lab.

AP101,IB101
Graphing _
Methods of -Chemistry

Data Analysis

No background in chemistry

High school science or chemistry

General college chemistry

This program helps the user organize data into table or graph form. Capacity up to 50
rows and 4 colummns- i{! data table. User has choice of plotting any two variables in the
data table in graph form. Program exphasizes the use of units for all measurements. Use
this program for individual or classroom sets of data.

SRR
AP204,AT201 o

TG 005 - 2



TG V: Chaptexr 1 Project SERAPHIM

TOPICS: At.onic Stmtﬁré o
Miclear Q:mistry/hdiation
Methods of Chemistry

N
' mm:: O
Problem Solving

'LEVELS: High school science or chemistry
General college chemistry
Advanced first year and miilila level chanistry

DESCRIPTION: .n iz progran is an excellent introduction to the "indirect evidence" approach to atemic

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

could be effectively used eithsr as 3. cl-sm simlxtton or for :l:ndividuat tutoring.

S i i Zs:ﬁ,{ sl :éi %:: J—

DISK_NUMBER: AP90Z;AT901 ;C0902 ; TB90Z ;MC901

TOPICS: isectiistiia umisf’*'jtti
Solution Chemistsy
Periodicity

USES: Problem Sctvtng
Educational Gane
Introdiice Concept

LEVELS: High school chemistry
General college chmistry,,,,, e

Advanced first year and middle tevet chemtstry

DESCRIPTION: This program, which needs a color monitor to be effective, could be used on first day of
i:liii ti.i itiiiilii:i iiitéi:iit iii tlii i:'mxrs""’é. I.itér bii it caﬁld bi uiéd r.i.i introd uce
halides) and silvnr nitrat.a. _SIX SOLUTIONS was. designed for problem solvi.ng the user
mixes the six soluttons, two at_a_time; in a spot piate and from the results determines

the contents of the six test tubes.

e o f,,,;i i . ,Y
ST s ; ﬂ}é&;:::;;

ToPICS: Emiromﬂl cnent:t:ry
Problem Solving.
Methods of Chamistry

USES: Problem Solving ‘ -
Simalation 2 14

TG 005 - 3
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The Central éciencé

IV/ C:h.em:l.stry ]

High school science or chcnistry
Advanced first year and middle level chunistry

Ihis progran gu:ldcs t:hc user ;hrough thc st.cps of solving a_ scicntif:lc pmblem--a fxsh

kill in a hatchery Animation_aliows the tise: to_search the 1ibrarj, to use. coneagues'
cxpcrtilc, to smplc and mtyzc kaa water, and us chcck the fish in order to identify
the pollutant killing the fish. In the sccond part of t.he _program the user sets up
controlled experiments in the lab to check the hypothesis in part one.

R

AP80S ,AT805,1B805

Industrial Ckmistry

Simalation

High school science or chemistry i
Advanced first level and middle level chemistry

Iha usct(s) mlt mlkc racmtton: to t:h: IccaI ctt:y gcvcmncr.t: reguding data on BCTC,
a suspected. carcinogen, wh:lch hu bcon found in tbc river below & chemical plant:. ‘rhc
user has literaturs, a lahoratory, and other task force members available to help decide
on the recommmendation tc be made. This is an excellent application of scientific method,
especially since no conclusive answer can be given to the problem.

Environmental Chemistry
Probles Solving
Methods of Chemistry

Probles Solving
@ﬁ@tiﬁﬁil Game
Similation

No background in chemistry

High school science or chemistry

Ihc uscr(l) :tI an ccotcgtlt: whn has bcsn nkcd tc dcvctcp a hypct:huts ubcut: what ts )
causing a fich kill.  The rcport: must be supported by experimental and lit:crat:urc daf.c. A
simulated l:brary and laboratory are available to the uger. The same format as LAKE STUDY
(AP8OL) but less rigorous. Good application of scientific method. ’

15
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TG V: Ch=apter 2 734::;_15:.:1; meM

CHAPTER O2 Atoms, Moléecules, and Ions

O ,,72

AP204,AT201

Atomic Structiure e
Nuclear Chemistry/Radiation
Methods of Chemistry

Dunﬁm:tratton
qu.oring -
Problem Solving

H:lgh school science or chemistry
General. college chemistry == _

Advanced first year and ntddte lmt chu:lstry

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 effect:ively used either as a classroom simulation or for individual tutoring.
Side 2 allows user to experiment creatively with the scattering phenomena.

Chemical Formulae
Oxidat:ion sum

Tutoring

H:tgh :chooi chemi:tty,,,;
General cotlag- chemistry.
Advanced first year and middle level éhTeTniStfy

Eiciiiiiii: 'ciriii and isti’cti’ci i:’rogm’”;”"’ E’csi- i.ii’ciiviéﬁii use. fh’i 'mnagemen"”;""’”t i?étaﬁ iiiaﬁi the

chemical :ynbols, naning and urit:i.ng formulas of inorganic compounds. Progran gim user

hints as to what is wrong with the answer and three chances co give the correct answer

before it is shown on tha screen.

NAME THE IONS
AP301,1B301

Inorguntc Nmnc Iaturi

]
g
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NAME THE IONS (Continued)

Drill & Practice

High sehool chemistry
General college chemistry
Advanced first year and middle level chenistry

This four-level drill program will give the user lots of practice naming randomly selected
inorganic anions. After two incorrect responses, the computer gives the correct answer.

Oxidation States
Drill & Practice

High school chemistry
General college chemistry

Usor i: tinod as haisho h'q:uts t:he oxidation states of ten inorganic i;ons or ra.dicals

randonly generated by the computer. The program acceptﬁ valences in many forms, -2, 2- and

MILLIKAN 0il Drop Experiment

AP205, 18205
Atonie Structurs

Demonstration
Sisulation.
Data Collection

High school science or chemistry
General college chemistry-
Advanced first year and middle levol chmistry

tndtv:tduai oﬁ drop and chmgo the applied potential on_the d:op

"l"ocus" on t:ho to keep it
from moving. Use this simulation to introduce the concept of the charge on the electron.
'.I!ho program has four pages of mthenatic&l forﬁulao that guido t:hs user t'.hrough the
calculations of the charge on the oil drop. Full screen animation makeg this program
suitable as a lecture and demonstration aid.

[y
q‘
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TG V: Chaptexr 3 . A .

DISK MDMBER:  AP304;AT301,0304,TB304,HC304

57 7 PICS: Molii -
Problea Solv:l.ng
UsES Educational Gane
Drill & Practice
LIVES:  High school chenistry

General college chanist.ry N
Advanced first year and middle level chenistry

DESCRIPTION: This drill and pmticg 8@781"“ the user 100 time units to solve thres p:oblems

chmgtng grm and molar magses to moles. Any time units left over can be redeemed in

anothsr cwum gm on the disk. The user will need a calculator and a periodic table
to play MOLES IN SPACE.

m,, RAM NAME: MOLE DEMO
DISK NUMBER: AP305,IB305

TOPICS: Moles
USES: Demonstration

Introduce Concept

LEVELS: High sdmot chmistty
Generit conégi chwtxtry
Advanced first year and middie leval chmtst:ry =

DESERIPLION:  This _aninated prosran si.nnlatn t;hg ;ucking of papet a mole high from t!'s surfacc nf tha

the cart.h at the bot:ton of the screen. A very good "vigualization" of how large a mole
really is.

PROGRAM NAME: (EMPIRICAL) FORMULA

DISK NUMBER: AP301,AT301,€0301 ,1B301

TOPICS: mlytiat Gwaistry
Formulas

Laboratory ‘redmiquel

USES: Prelab Discussion
Simulation




Ié&éhér s Gu:tde‘

IV/Ctieiii:l.stry H

:L‘he Central Si::i. anice

(ﬁPIRICZL) FORMULA (Cont:imed )

General cuttegc chani:ltry !
Advanced first year and middle level éhenistry

Use this progtm as part of your pre-lab instmct:ions or for individual tut:oring in
correct lab procedure for obtaining correct data in detemining the enpirical formula of

potassium chlorate from the decomposition of the COIIpOtInd This program could also be

used as_a substitute for the actual lab procedm-e if you are concerned about beginning

chemistry students heating potassium chlorate.

BALANCED EQUATIONS
AP305

Chemical Reactions
Moles
Stoichiometry

Drill & Practice

High schaél chenistry

General college chemistry
Advanced first year and niddle level chemistry

'Ihis gxcenem: drill,,and pra.ct:ice progrm givas he];p dnringibog:h the eqmtion balancing
The

and mass-mass probtm solving sections without solving the problems for the user.
rogran could be used as an assignmant: or for extra ptact:ice.

MOLE CALCULATIONS
AP304 ,CO304 , IB304

iﬁiles
Problenm Solving

Drill & Practice
Educational Game

High Eéhéol éhmistry

General college chanistry

This gm-fomt: drill and practice progran can_accommodate up to_six users; each working

Assign it

the same mole czlculation with a different assigned "given" starting amount.

The computer can be used as a calculator by

for individual help or for competition.

19
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M”iir 7ai ;’o’t’ mi’i’"’ : :
Percentage Compo.ition

Calculations
Lab Data Check

High school chemisery
General college chemistry

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

AP304,C0304 , IB304

Moles

Review Concept
Drill & Practice

High school chemistry

General college chemistry

This 12-problen qutz randoaly presents the user vith the chenical formila end the nase 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.

MOLE EXERCISE
AP305,IB305

Moles
Gas Laws

Drill & Practice

High school chemistry

General collage chemistry

This drill and practice program has ten problems relating to molar volumes (STP),
Avagadro's mumber; and molar masses of gases in multiple choice fcrm. User gets only one

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

L 20



Eeac.hens Gtxj:da jfivjchemistryJ '.’Ehe eentra1 Science

TOPICS: Moles

Driil & Practice

LEVELS: High 8=h°°1,¢hﬂll15, try .
General college chemistry

m;’ RIPTION: Thig drill and pract:ice progran gim the user problems in changing woles to grmns,
wolecules to moles, amu's to grams, grams to molecules. Correct ansver is given in
response to an incorrect input.

PROGRAM NAME: MOLE-MOLE TUTOR

R :j:;;,;z APSO,S

TOPICS: Stoichiometry

UsEs: Tutoring
Introduce Concept

LEVELS: High school chentstry

General college chmistry

Emiim mmm:' STOICHIOMETRY
DISK NUMBER: AP306
TOpIes: Stoichiometry
USES: 'fntortng
Drill & Practiu
LD High school cheasistry
General college chemistry R
DESCRIPTION: Ihis pmgran can be und for t:ut:ori:ng or. dri;; jn}he sohn:ion gf @ass-ms pgg@;gmsf,:@l}e

user must convert tha given mags to moles, input the number of moles of the unkown formed
and then convert the moles to grams. There is a periodic table available in the program.

21
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TG V: Chapter 4 Proj ect SERAPHIM

oEs:  wles

USES: Drill & Practice

IS g school chamistry
General college chemistry

DESGRIFEION: This drill progran gives the user practics in changing noles to molecules to grams to

atoms. When the user mput:s a wrong answer, ths solution is shown.

TOPICS: Descriptive Chemistry
USES: Problea Solving
Data Analysis

LEVELS: High school sclence or chemistry
General college chemistry

DESCRIPTION: nti:progrmgivuﬂrcuur ttnmdtqmmmonmtmmdcootmgapnn
substance and tlis names of nine orgenic compounds thst the unknown could be. From the

data given and using & CRC Handbook, the user- 1dentifiéi the compound. 'mis/ts a very
simple application problem for beginning chenittry students.

DISK NUMBER:  AP1203,C01203

USES: Bata Collection
Data Analysis
Inte?faémg
LEVELS: H:I.§1i ii:hbél cheaistry
General college chtni;t:y o
Advanced first year and n:l;ddle 1eve1 chm:l;stry

22
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PROGRAM. RAME: GENERAL LABORATORY INTERFACING (Contifiisd)

DESCRIPTION: User can calibrate and test a thermistor or Blocktronic I interfaced to the computer. The
devices can then be used to monitor Eﬁiﬁg?ii continuously or kiﬁiiié at intervals. Both
gragt}tg and mmgig:idm dtsphys are available and data files can be created. The
written utcrhds in IM 011:, M 002, and LM 003 contain specific instructions for
construction and use of the interface devices.

CHAPTER OS Eié’ctr’o’ii:i.’c Structures of Atoms:

Basic Concepts
JE ,,,,,i Ll eii Di-éi _ITo T t

DISK NUMBER: mos IB205

TOPICS: Atomic Structure
USES: Demonstration

Simulation
Dz*a Collection

LEVELS: High schiool science or chemistry
General college chemistry
Advanced first year and middle level chemistry

DESCRIPTION: "Pocus" on the individual oil drop and change the appi;ied potenti;al on the. dmp to_ keep it
from moving. Use this simulation to introduce the concapt of the charge on the electron.
Tl.a program has four pages of mathematical fomulaa that guidé thé user throagh the
calculations of the charge on the oil drop. Full screen animation makes this program
suitable as a lecture and demonstration aid.

PROGRAM NAME: BOHR ATOM
DISK NUMBER:  AP201,C0201
TOP]CS: Atomic Orbitals
Atomic Structure
Electron eéiifiiﬁi'ation
USES: Simulation
Tutoring =
Problem Solving
LEVELS: High school chemistry
General college chemistry
ﬁt’:'g”m T m"} "]-[ig gm];;g;ian program uncq: - user to Iétsct ﬂm wmtcngth °f radiutton t° "sxcita" an
electron in the ground state of the. hydrogen atom. - Animation m the rwdi:at:ion exc:tt:ing

the electron, the radiation given off when the electron falls back to ground state, and
demonstrates the relationship betwsen the aton's return to ground state and the
wavelength(s) of rad:l.ct.ion chosen. User may use trial and error or calculate the

wavelergth of light necessary for a specific transition befure using.

16 005 - 12 o
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Kﬁic Orbimi
Quantus Mechanics
Electron Configu:ation

Demonstration
Simulation

Introduce Concept

Hi@ E’choo’" o1 ii::i.ince"f e or che.llis’try
General college chemistry
Advanced first year and middle level chemistry

Ihi:s stmm:ton progran aﬁows cha user to. imput a p':l;-square di:agran and the computer
theil diipliy prohxbility distrtbutim based on thnt diagram. The randcmexs of electron
motion can be dqiiinstrated by allawi.ng the computer to plot more than one graphic
d{stritution for a given psi-square wave.

AP201,C0201 ;IB201

Atomic Orbitals

s:l:miation
Introduce Ccmcupt

Gemral collégi chmistry
Advanced first year and niddlo level chemistry

'minrogrm grapbicauy port.:ays the radial wave functions and distribution probability
diagrm from 15 _to_3d for the electron of the hydrogen atom:. It is an excellent lecture

aid for the introduction of this topic.

SPECTRAL LIN -
AP202,C0202 ,1B202

Ktonic Otbiull

Elesctron Conf :I.guntion

Problea Solving
Data Analysis
High school science or chemistry

Ceneral college ch-nistry
Advanced first ysatr and m:l.ddle level ctmistry

16 005 - 13
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PROGRAM NAME: SPECTRAL LINES EXPERIMENT (Continued)

DESCRIPTION: User inputs distance of light band to slit of light source, distance from grating to the
slit, number of lines on diffraction grating, and series being observed and the program
calculates the wavelength of hydrogen spectrum radiation.

, i NAME: ELECTRON ARRANGEMENT

DISK_NUMEER: AP202,IB202

m:,,,, S Electron Configuration
USES: Drill & Practice
USES rill &

Introduu Cimcept

General collegs chemistry

E
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wri;ting of etectron configi:rstions A bracket dngrm is nsed to belp t.he user_see the.

pattarn of amic orbttal fitiing There i;s & limited mgement program that anowg pset
to keep track of scores in the practice sections. The first section could be used as a
lecture aid to introduce the order of orbital filling, especially if this program is to be

assigned later.

CHAP'J'.'ER 06 —EleCtron:Lc Structure:
Periodic Relationships

PROGRAM ,,,:m,;,: ELECTRN ARRANGEMENT
DISK NUMBER: AP202,1B202

TOPICS: Electron Configuration

USES: Drill & Practice
Tutoring

Introduce éoncept

LEVELS: High school clmiltry
General college chemistry

DESCRIPIION: The user is tutored and then allowed to practice the order of electron filling and the
writing of electron configurations. A bracket diagram is used to help the user see the
pat::ern of atomic_ orbi;tai fﬁiing. There is a limited menagement program that allows user
to keep track of scores in the practice sections. The first section could be used as a .
lecturs aid to introduce the order of orbital filling, especially if this program is to be

assigmd later.

TG 005 - 14




CHAPTER O7

CHEMISTRY GAMES)

ORDER THE ELEMENTS (1 OF 3

AP201, 18201 .
Pai-iadicity

Reviev
Drill & Practice

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

Use. t:his progrm ag individual or class review of trends ifn melt:ing peints ’ density,

atomic size, ionization energy; electronegativity, number of electrons, and metallic

character. A periodic table that shows only the element symbols is available to the user

on keyboard compand.

VSEPR
AP301

Molecular Structure/Shape

Bonding

Demonstration

éiiilii:ieii

High school chemistry

Generel coIIege chem:txtry

Advanced first year and middle Ievﬁ/chmtsr.ry

ﬁy using keyboe.rd comend, the user can rotet.e 3rephic examples of compamds and ions that
This

SEPARATIONS
AP80O8

Solubility .
Bonding/Polarity
Laboratory Techniques
Tutoriig

Simlation
Introduce Concept
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SEPARATIONS (Continued)

High school seien;e or chelnistry
General conege chenistry,,,,, -
Advanced first year and middle 1eve1 chemistry

'!he two introﬂuctory seétiéns ef th:te pregrzﬁ are excenent mtoring or revtew on the
Starting with. covalent bonds ﬁ\d
electronegativj.ty, the pola.rity of minly organic molecules and :I.ts relationslug to
solubility is presented. Simulations o. paper chromatography and an analysis of -
These could

pesticides are applications of the concepts learned in the tutoring section.
be assigned or could be a special project for beginning students.
CHAPTER O8 Geometries of Molecules s
Molecular Orxrbitals
PROGRAM NAME: VSEPR
- e : “361
'::‘;62:';: CcS S: ﬁé}éég}a.r Structure/Shap pe
Bonding
@ De:nonstration
Simulation
LEVE: 3¢ Righ school chemistry
General college cbmi;try,,,,, o I
Advanced first year and middle level chenistry
DESCRIPTION: By ﬁing kzybea:rd cemd R ttre user can  rotate. graphtc axamples of compounds and ions that

have - two, three or four bonding groups of - electroxts on any or all three axis. This

gimilation could be used as an effective lecture aid.

PEEKS--1984

xpzos IB205
Molecular Structure
Nuclear Chemistry

Calculstions
Research

Advanced first yeer and middle level chemistry
Advanced undergraduate or first year graduate chemistry

27
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PEEKS--198% (Ci:mti.mled)

The ;:oqmter calculates the quantitative isotopic pattern for tbe chemical fomula myut
by_the user, both numerically and graphically, based on successive isotopic Splitting for

each of the n atoms in the formila.

l{igx school scienca or chenistry
General college chnnistry

Advanced first year and middle level chmistry

'.rhis pi'égi-ﬁ rmlps :uxdmt: v:tsuut:tu tbe direct and inverse_ mlationships between

temperature, pressurse, and Wsmni of an anclosed gas: The user inputs Lchange in eithar

pressure or temperatiire and the volume of ﬁinm on the r:l;ght of the screen rgf}ggtsithis
change. Tha original balloon also run:l.m on the screen for coilparison.

Bar graphs at
the top of the screen reinforce the relationships of pressure, volume, and temperature.

APGO1 ,KIWI IBBOI -

Gas Laws
Data Analysis

Danonstrstion
Similation -
Data Analysis

H:I:gh 7§chooi scicnca or ;hu:lstry

General college chemistry
Advanced first year and middle Imt chemistry

This similation progrm could be used ii a substitute* for ttfs hb procadm, o.ither by .
the whole class or for an :l.ndividual vwho migsed the lab. The graphing (ml;sts 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. hav:tng probtun conptetmg tha Boyle's_Law laboratory report. (*A safe
substitute, since thn use of mercury is eliminated:)
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ﬂwLHmIBMI
Gas Lawe

pata Collection

Simulation

High school science or chemistry
General college chemistry

This simulation of Charles' Law allows the user to collect data that shows the
relationship between volume and temperature of an enclosed gas. Because it is_ proifaiined

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

GAS LAW 7
APLO2 ; TBLO2
Gas Lavs

Iutoring
Introduce Concept

High school science or chemistry
General cbllege chenistry

‘nzis introduction to gns laws progran allows the user to input values for cne of the
variables that affect enclosed gases and the computer calculates the values for the other

variable. From that informat-on_the user answers questions about the kind of _

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

DKLTUN
APLO3; 1B4O3 ,ATLOL

Educational Game

Hiﬁx schooi scienco or_ chentltry
Generai coIIege chnn:tstry

experimental design.

mos-1 5g
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PROGRAM NAME: BOYLE'S LAW SIMULATION

DISK NUMBER: AP0, TB4O01

7m7i§77§ éts mi a ‘7

USES: Data Collection
Simulation

CITC E é&;&l oﬁ;ist;yﬁf -

General college chemistry

DESCRIPTLON: '.I!his progran simlaf.os the G E suﬁy lab whzte smaanﬁs canw: data to show :ne -
relationship between pressu.ro and volume of an enclosed gas -using syringes and books. The
user can collect data by adding one book at a time and reading the volume of gas in the

syringg _Successive runs of the program do NOT give you exactly the same readings, so the
program can be used to collect class data by individual students.

7!E 7| '"7E — ’I’!"’ﬁiﬁz éﬂg i ’"75

TOPICS: Gas Laws
LEVELS: High school chemistry

General college chmisr.ry

m '.this -gas Iaw t:m:orm progrm offm t:ha user_ tho opt::ton of approsching the solution of

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

PROGRAM NAME:~ LAP CALCULATION--BOYLE'S LAW

DISK NUMBER: AP402,IB402

TOPICS: Gas Laws
Data Analysis

LEVELS: High schiool chemistry
General college chemistry

DESCRIPTION: This program will accept volume from three trials, using up to three books pressire each,
from_pressure-volume labs similar to CHEM Study Lab &; and will return a print-out of the

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

Printer is necessary.




Jé&dher &ﬁuMIVMEEEEi Science

PROGRAHM NAME: GAS LAW 542
I ::::::: prz’ 2

LEVELS: High school chemistry .

DESCRIPTION: This is simple version of GAS LAW 7, where the user inputs the mmber of moles, volume,
temperature and pressure of an enclosed gas to obtain a data table that shows the =

retatiou:hip be-ween two of the variables. The user then ansvers questions based on this
table.

R ,,;;i m, e < S,,,,, ,DI,,,,,,, ,oN
DISK NUMBER: AP603,IB603

TOPICS: ximt:icc -
Reaction Rates
Gas Laws

USES: Demnstratiogi -

Introduce Concept
Simalation

LEVELS: High sclicol chemistry or science
General college chemistry
Advanced first year and middle l.evel chemistry

DESCRIPTION: ‘mé xbnity to grlph ths sp&d distribm:mn for a gas. of your chaiee at many tmperatures
on the same scroen makes this similation program a natural for cla.ssroon demonstration of
the relationship between molecular speed and reaction rates. You can use a temperature
range from 1K to above 10,000K.

CHAPTER 10 L:I:qtdrds, Sclids,
and Intermolecular Forces

DISK NUMBER: APu02,IB402
TOPICS: Descriptive Chemistry
USES: " Problem Solving

Data Analysis

31
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LEVELS: Higthchool science or_ chenistry
General college chemistry

DESCRIPTION: This program gives the user tims and temperature data on hesting and cooling a pure
substance and the names of nine organic cerpounds that the unknown could be. ?EBE@EE

data given and usi.ng a CRC Handbook, the user- idmtifiei the compound. This i
simple apylication problem for beginning chenistry students.

11 Solutions

SIX SOLUTION PROBLEM
AP902 ,AT901,50902 ,1B902,MC901

Descriptive Chemistry
Solution Cheamistry
Periodicity

High school chouht.ry i
General collogo chemistry
Advanced first year and middle level ohen:lstry

m: program, Whieh iniidx a eotor uonitor to be offoéii;e, could be used on first. day of
class to stimulate interest in the course. Later on it could be used to introduce
solution chemistyy or- periodicity, si.pggf;lgg uges f.hroo sodiun B8LIE (two ars sodtm
halides) and silver nitrate. SIX SOLUTIONS was dosignod for problem solving r;he user
mixes the six solutions, two at a time, in 2 spot plate and from the results determines

tha contents of the six test tubes.

AP808

Bom!iml Potu-:l;ty

Tutoring
Simlation
Introduce eoncopt:

High school science or chemistry

General -collage chenist;ry -

Advanced first year and middlo levol chamistty
TG 005 ~ 21
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SEPARATIONS (Oonti.nued *)

The two introductory sections of this program are excelleat tutoring or review on the

subjects_ of pohrity and solnbiiit.y of_ conpmds _Starting with covalent bonds_ and

etgcwtivity the pohr:tty of mt:l;niy orgnmtc molecules and its rehttonship to
solubility is prifféatei Si.mlacions of paper éhréﬁa&igraphy ﬁtd an analysis of
pesticides are applications of the concepts learned in the tiitoring section. These could

be assigned or could be a special project for beginning students.

RAST 2

KPSOI ,BISOI 13501

Solution Chemi. ii‘.ﬁ
Moles
Colligative Properties

Denonst:tat:l.on
Introduce C’oncept:
Simulation

High schogl ghmist:y,,,,
General college chenhtry,,,,, el

Advanced first year and middle level chui:xf.ry

This simulstion progeam introduces the molal depression constant concept and formula. The

uiir aatarninu'*”” nes l’hi iiltiﬁg point: 6f pu:i canpho’ 1or ind tliﬁ iﬁltiiig }fdii‘it ﬁf i m:l.xtl.l.re xture of

unkmwn.

ABS GAME

AP501,;IB591
Descr:tptiva Chmistry
Problem Solving
General Review

Educational ’Gm: ame
Review Concepts
Problem Solving

figh scuoo] chamtstsy
General college chemistry

Ihe physical and chmical propergeg of 6 componnds are_ randomly revealed !:o thg usgr, the
objcct of the m is to match the propm:tu given with one of 17 potstbte compomds in
the -memory bank This nnthod of review. and problem solving could be used by one or two

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

005 - 22 33
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USES*
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AP502 ,IB502
Concentration Problems

Drill & Practice

High school chemistry

General college chemistry

This program randonly 3emrates 10 problems giving éithsr _amount of sotuta and voiume of
solution, volume and concentration, or grams.of -solute and volune of solution. 'meré -is-a
limited management system that kaeps track of ridxt answsrs. Good program for individual

AP501, IBSOI

Concentration Problems
Solution Chemistry
Solubility

Problea Solving
Review Concept

Higb schgol gl,xgnistgy,,,,

General coﬁege chqlistry e

Advanced first year and middle 1cv01 chentstry

The user is given sets of - four solutions to arrange i.n order of dccriﬁﬁrg concentration:

Concentrations are given in terns of saturatad solutions, - nolarity and -mmber of molecutéc
in a given volume. User has access to a dxita table of solubilities and moleculer weights

for assistance in mktng decisions. Explanations of wrong ansvers are given.

s\.hxt:ton d'tem:stty

Sél\ﬁility

Educational Gama

Problem Solving

Htgh school chanistry,,,,

General college chemistry - )
Advanced first year and ﬁiddte Iévet chantstry

3
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IV/Ch’.éﬁiistry g

PRECIPITATION GAME (Continued)

In t:b:ts educattonxt game; two ptayers are exch ngan sets of five cxt:ions and ten amtorrs.
'me ébjeét :I.i to férn as many- praéipitxtsi &8 you Can dnring your turn. When one. playér
makes a mistake, the screen changes ion sets and the. other player foms prec:.pitat:es. The
instructor has the option of letting students use solubility tables during play.

gibﬁi:::l

APS02,IB502
Séiﬁisiiity
Chemical Riict:ions
Chemical Formulae

Edueat:iom; yiiﬁ
Review Concepts
Problea Solving

!i:tgi: schooi cheni;stry,,,

Gemirxt cot egs chanistry

Up to four isiaiiati can use this progres. Each is randomly deait from four to eight ions
and is given the choice to form a precipiut:e, a_gas, or pass._ _Two chances are given to

This is a fun way to review solubility.

score from each set of ions.

the i:nvironmént

12 Chemistry of

LAKE STUDY

m,mm

Problea Solving ;
Simulation

H:I:gh school. scieme or chutltry

Advanced first §m and middle level dm:tstry

nu- progran gu:ldu the -user through f.ho steps of solv:l.ng a seientific problen--a f:l.sh
kill in a hatchery. Animation allows the user to search the library, to use colleaguas
expertise, to sample and analyze lake water; and to chsck the fish in order to identify
the pouut.u.nt. k:lutns the fish. In the second part of the program the user sets up
controlled sxpermm:l in the hb to check the hypothesis in part one:

IGUOS-ZEBS
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RGN NE: BTG
DISK NUMBER: APB805,AT805,IB805
TORICS: Industrial Chemistry
Methods of Science
ysgs: Problem Solving
Simulation
m,,_ llé W i.n éhuis** *tty
High school science or cheni:try
Advanced first level and middle level chenistry
m m,‘i‘!ﬁfi ggfggimum to_ m local citzigoggrgnent regardmg dg;a on. BCI.‘C,
& _suspected_carcinogen, vhichhnbeenfomdmtheriverbelwachmiuipm The
user has Iiturxt:n'i, 8 lxbox'awry, and other tagk force members available to heIp dafide
on t'Ju recommendation to be madeé. This ix an. excellent qpl:.cation of scientific method,
especially since no conclusive answer can be given to the prcblen.
R ;f!:; NND — i
g — i
IOPIGS:
Problea Solving i
Methods of Cheaistry
USEs: Problen. Solvtng
Educational Game
Simulation
mﬁifi N d :I.n chemisr.ry

High school science or chemistry

DESCRIPTJON: The user(s) is an ecologist who has been asked to develop a hypothesis about what is
causing a fish kill. The report must be supported by experimental and iiterature data. A

similated. library and lahoratory are available to the user. The same format as LAKE STUDY

(tPBOh) but less rigorous. Good application of scisutific method.

R ;:”72 . i,,,ﬁ

DISK_ NUMBER: AP802,IB802,AT802,C0502

m. Em:lmuliﬂ}g;utry

Indusr: ial Chemistry
Problea Solving

USES: siiiiiitiaﬁ o
Problem Solving
Educational Game -

6 005 = 2
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EROGEAN NAME:

WAQUAL (Contimued)

No Wkﬁxﬁﬁﬁ‘ in chaiit&y’
High school science or c.hanistry -
Advanced first year and middle level chemistry

In this simla;ionigau, the user controls che. percentages of pri.mry SGCOnda.ty,

tmiary treatmeat at the locai water treatment plut to_keep_the d?zsolved cxygen abova

the gu'.rerl-mt i'.z.'idart' of 5 llgit.. inu«:diu:taty pages have needed information about .
temi.nology and pmﬂu:es User has the option of saving his data and rsf.uming to the
game later, since it requires more than one ciass pericd to play.

chicai Kinetics s

GENERAL LABORASORY INTERFACING
AP1203;C01203

Int:c:fxctng
Dita ébiiection
Data Analysis
Interfacing

HiglLschool chmlistr, .

General cotlegc chmist:ry .
Advanced first year and niddle levei éhaniit"y

User can cal:lbrat.e and tes: a thsmistor or Blocktronic I intarfaced to the computer The
devices can then be u,2d to monitor_ dnngu continuously or sample at intervals. Both
gggl}:}g ggignpr:lc data d:tsplays ara available and data files can be ciested. _The

written materials in IN 010, el 002, and IM 003 contain specific instructions for
construction and use of the interface devices.

MOLECULAR SPEED DISTRIBUTION
AP603 ,IB603

Kisatics
Reaction Rates
Gas lLaws
Demns!:ration
Introduce Com:ept:
Simalation

iiiéii Echool chmiu—y or i’cience’" .

Advanced first yea.r and middle level cbanist.ry

37
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R ,Z;;,;E
,:::,:::ﬁ;
USES:

R — ;
,,,,,,,,,,,,,,,,,,,,2

m SPED DISTRIBUTION (Conti:tmid)

The ebility to greph the spéid distribution for a gas of your choice at many temperatures
on the same screen makes this simulation program a natural for classroom demonstration of
the relationghip between molecular speed and reaction rates. You can use a temperature
range from 1K to above 10,000K.

Demsstzation

Data Collecti-n
Simulation

High schooi chmisf.ty,,,

General college chemistry

User i.nputs quem:it:ies of i-eaict:ents in t‘his "clock" reaction si;mtation of the hydrotys:(s
of t-tutyl chloride and tiiiis the reaction in real or- compressed- time. A color monitor-
makes this a more effective clasgrooe deronstration, but it can be sat:isfectorily used for

data collection witk b/w monitor.

KINETICS--A SIMULATION LAB
AP601,TB601

Reaction Rates

I;ebore:ory Iedmiques

Shm.‘l.et:ion
Pre Lab Discussion
Data Collection

High school chemistry _

Generul collegs chemistry

Use this simletion progren as e pre—leb practice or to ect:uelly collect defs for the
starch-iodine clock reaction. Excellent graphics and specific instriictions take the user
through the lab procedure; choosing solutions; rinsing glassware, and mixing the
solutions. Options include setting teaperature and selecting different concentrations of
aii sotutions.
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DISK_NUMBER: Aiééi IB601
TOPICS: Equi libriua
Reaction Rates
USES: Demonstration
siﬁilation
Introduce Concept
LEVELS: High school chemistry _
General college chemistry

Ihnm :I;nputs the :l;nitixi forwu.rd a‘nd reverse. rmttan rates . and the computer -
graphiany d’e’ﬁﬁnstrates buv the minbér of réactxﬁts and. products chax@es over tims 'rhe

- user- can aatch equilibrim being established Ths changing poﬁuhtiens are given in bar

APIZOZ 01202

!(i.net:ics o
Iransit:ion mml ehemistry

Data Collection

Data Analysis

Interfacing

Guncral Conegé Q‘Ianistry -

Advaniced mldergradunta or first year graduate chen

This program interfaces with a "Blocktronic" colorimeter 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 002.

BUCL

AP604

Reaction Rates

Kimtici -

Organic aﬁﬁiitry

Simulation = s
Data Collection
Demonstration
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BUCL (Continied)

R ;,,,,,;i [ étf:y ]
General. college chemistry
Advanced first year and middle level chemistry

m tli:ts progrm anovs ﬂxe user to_ change either ;emperature or solvent concentranon
or both, - ﬂﬁ effect of these variables on the rate of reaction can be studied--either by
an individual student or by a class as a whole if used as a demonstration aid.

ANIMATION

AP603

React:ion uechmifﬁi
Organic Chemistry

Si.mla,t.;lon
Dmmtrat:ion

Introduce cDm:ept:

I-liéh school chenlstry ]
General college chemistry
Advanced first year and middle

m tNﬂﬂ&ﬁOﬂ of gli;g progrm s:hmht:es t.ha mlt:i-st.ep nechanism of the chlorination of
methm K :imlt:mous printout at the bqt:t.omigfit:he screen_keeps tally of each species
inthenschinﬁﬁi Wemimmbesmppedmdsmtedwimkeyboardcomds,

this program could be usad as a lecture aid to introduce or demonstrate reaction
mechanisms .

Chemical eqi::t

+brium

REACTION RATES

Equﬂtbtim

Reaction Rat:es
Desonstration
Simulation )
Introduce Concept

H:tgh lchooi chentstry _
General college chemistry

76 005 - 29
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REKCI‘IUN RATES (Continued)

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. The

user_can watch equtltbriun be:l;ng embltshed., ‘me chang:i;ng populat:tons are given in bar

graph and numerical ratio forms. This program can be used as an individual student
assignnem: or for classroom demonstration.

EQUILIﬂ;’” IRRIUM SIMULATION
AP601,1B601

Bquilibrium
Chemical Reactions

Dmnggregion

Simulation
Introduce CGncept

High school chemistry
General college chcmistry
Advanced first year and niddle level chenistry

EQUILIBRIUH SIHUI‘.M‘ION program Illm thi ﬂ:ser to ch:ooxe t!te t:l:me l:epse of d:’.spluy cycle,
the original concentrations of the reactants and products for the reaction of acetic acid
and ethanol to form water and ethyl acetate. This reaction takes about two hours to come
to equilibrium in real time. The graphic form of data display is very effective for
classroom demonstration.

SULFURIC ACID

AP801,AT801,C0301, TBBO1,MCBO1

IndustrieLmenistry
Equtltbriun

Problem Solving
SLEilitioﬁ -
Problem Solving
Tutoring

High school science or chemi 'si:ri
General college chenist.ry -
Advanced first year and niddle level chemistry

Use t.h:l.s si.mlet:ion progrcm t.o help s:udem;s apply !;he chemical principles,of react:ion

rates_and equtltbriun., The user selects the_ smt:lng materiaie and reaction conditions to

get the grmest: pouible yield with the Imt pallut:lon emission and for the lowest cost:
The introduction of the program can also be used for tutoring

TG 0G5 - 30
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D;u:lﬂ:mliﬁi’iiii .
Chemical Reactions

Reaction Rates

D’enonltrat:l.on

Introduce Concept

Simulation

Hiigh school chemistry _

General college chmistry,,,,,

Advanced first year and middle level chemistry

s the uctivation energy S
curvc, it allows the ‘uger to :l.nput beginnmg concentrations of reactimss and pmduct and
to _upset the equilibrium once it is achieved. If you are going to use this for a

classroom_ dmmtrction, decide before class vhat values to input, since some

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

wait to show students how long it really takes for thisz to happen!

Eqﬁilibri;tm -
Problem Solving -
Laboratory Techniq\ﬁi

Similation

Problem Solving

Gmaral couege chcntstry o I
I&dvancod first year and middle. level chcuistryi .
Advanced mdorgraduato or first year gruiuxto cham

The _user of this program will be applying the equilibrium concept to me iiroduct:ton of

xenon fluorides. Not only does the user control temperature and pressure of the gases,

t also m in_the vacuum system on the screen. Student users will
sim There is excellent documentation on

but also manipulates the valves
noﬁ ba:kgtound before starting this lab simulation.

_the back of this disk.

BALL TOSS

AP601,1B601

Bquilibrim
Similation o
Demonstration 49



- Teacher's Guide: IV/Chemistry: The Central Science.

w BALL TOSS (Contimwd)

LEVELS: High schiool chemistry

General college chemistry

DESCRIPTION: m: is a very zupnfiea smmttm 6£ equilibrim, usi.ng tTaIIs to represent reactants
and products. The user inputs the number of initial reactante and prodiucts and forward
and reverse rates. The computer calculates the equ:llibrim constant. - Theuser can compare
constants based on different concentratiocns (differcnt number of balls) of reactants and

products.

" CHAPTER 15 Aqueous Equilibria: Acids and Bases

PROGRAM NAME: ACID STRENGTH
DISK NUMBER: APS01,IBSO1

TOPICS: Acid-Base Chemistry
Equilibrium -
Solution Chemistry

USES: Deponstration
Introduce concept:
mrm

LEVELS: lﬁﬂi school chemistry
General college chemistry

DESCRIPTION: The first screens of . this program are. tutoriai on the concept of t:he dtssociat:ion of
strong and weak acids. For demonstration or to uge the program to introduce the concept,
start wit.h t;h. graphic representation of the dissociation of HX to H+ and-X-, t.hen watch
the acid mole:ules dissociate on screen and compare the percent dissociations that are
calculated.

PROGRAM NAME: pH (7 Programs)
DISK_NUMBER: AP502,IB502
TOPICS: Acid-Base Chemistry

Drill & Ptact:ice

LEVELS: High school chemistry

General ccllege chemistry

Advanced first year and middle level chemist.ry
DESCRIPTION: Thgse nm mtortng programs covsrﬁ acid-base concepts, i;nctud:l;ng :I:nteger md fraction pﬂ,
strong and weak acids, Ka, [H+], [OH-], buffer solutions and titration. The user is given
qiiintitit:ive probléms to solve, most of which require the use of a calculator.

6 005 - 32
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AP501;1B501

tctd-Bau th:l;stry
Concentration Iminotogy/?robtm
Review :

Drill & Practice

H:I;gh school chanilf.ry, .

General college chemistry

Up to six pliyaﬁ may use thi Prggrm us ccnpet:c for top scoTE . in solv:tng normnhty and
nola:ity problens, for [H+] and [OH~] using Kw, for pH given [H+] or [OH-], or titration
problems given concentration of either the acid or base. Each player solves the same

problem, but is assigned a different numerical "given" amount.

APSO]. IBSOl
Acid-Base Chemi itry

DriII & Pra:cticc
Introduce céxﬁir:t

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

An éiéillem: t.Tstoriiig aml pmtia prctran thm: focusu on t.h: Bromted/t.owry concept: of
conjugate acid/base pairs. In-the problem portion, the user may choose up. to nine acids
to arrange in order of decmsing strength based upon-the equilibrium reactions given.
The problem section could be used in a classroom setting.

AP501;IB5C1
Acid-Base Ehiuit:y

'mtoring ]

Drill & Pract:ice

Gunsrut conigi dmist.ry

Advanced first year and n:l.ddlé lml chcnixtry

vsar is Eﬁiﬁ the jidi.irii:ir anid dissociation constant for a weak acid in aquecus solution
at room temperature and must solve for ths pH of the acid. In some cascs the quadratic
equation must 58 iiiii, _There _is_an option of using the printer or the screen during the
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Thé CEntral Sc iéﬁéé

AP301,IB301

Acid-Base Chemistry
Stoichiometry
Equilibrium

Demonstration.
Introduce cism:ept
Post Lab Discussion

High schioo] chemtatry
Genaral college chemistry
Advanced first year and middle level chemistry

ﬁ(CE§S was disigned for ctusrm dmonstratton to i;ntroduce the concept of excese - B
i‘&i’g§ﬁt; It is especially effective for Ehowing what happerm to the pH of the solution as
you get close to the endpoint of a titration, gince the computer calculates the pH as well

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

Laboratory Techniques
Similation

General col lege chemi;try ,,,,,

Advanced first year and middie level chemistry

‘Ihé udmique 6f mk tttrutton to. mtyza a cowptex adxture of carbonates 4 Ei‘.ﬁiﬁtea in
this program. - Ihe uger has the option of - camputer-iuﬁidirdizcd solutions or user can . .
standardize with the computer's help. Thig program can-be used as a pre-lab aseigment to
acquaint students with the technique or to actually collect data to determine the
composition of the mixture of sodium carbonate and bicarbonate.

Kq;ueou. Equi 1 :L‘bria H

Furth.er éons iderations

PRECIPITATION GAME

AP502,; 18502
sami:iaii Chenistry

Solubility -
Equiiibrium - 4 5

TG005-316
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PRECIPIIHION GIHE (&ntim‘md)

Educat ional Gape
Problem Solving
High school chemistry

General collcgc chnistry,,,,, I
Advanced first year and piddle level chemistry

In this educat:ionsl gsns, two plsysrs are each given ssts of five cations and ten am.ons.
The object is to form as many precipitates as you can durir.g your turn. Whe.. dne player

mskes a nisuka, thc scrcen changes ion ssts and the oi:bar player foms precipitates. The

AP502;IB502
Solubility
Cheaical Ruxcti\ .
Chemical Fcrmm

Educationsl Gins

Higx schooi chmistry
Gensril ccnége éheii:i&y -
Advanced first year and middle lml chenistry

Each is randomly dealt from four to eight ions
Two chances are given to
score from each set of ions. This is a fun way to review solubility.

Up to four players can use this prograa.
and is given the choice to form a. precipiute, a gas, or pass.

AP301,IB301

Acigljnssg Ghenistry

Stoichiomtry
Equilibrium

Do "nitrit:iaﬁ, ]
Introdice Concept
Post Lab Discussion

H:I;gh schoot cluuist‘.ry
Genoral ccnigi chiﬁiit:ry -
Advanced first year and niddls 15?01 chenistry

S~y
loall
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ﬁié \.:Jntral Sc:l.enée

IV/Chemistry:

EXCESS (Cont:inusd)

m: S was- des:l.gned faz classroﬁ dmﬁstratton to introduce the comei:t; of BXCQS»V,,, o
reaiint: It is especially effect:ive for shoving whxtmppm to the pﬁ of the solution as
you get close to the endpoint of a t:itrat:zon, gince the computer calculates the pH as well
as the moles of excess reagent and moles of water formed.

oroCRAH NAME:  BAGKTTTER

e e . KP&I

Topics: Am.lyt.ical cmnist.ry :
Qunnta*:l;ve miysig,,

Laboratory Tectmigues

USES: Similation

LEVELS: nge:al,collgge chmintry
Advanced first year and middle level chani:f.ry

mﬂyi PTION: The ".eéhniqu. af mk :iezatton to. nnniyze a compteaﬁ:ﬁntxmreﬁ t of carl;gglgggs is siwlated in
this program. The user has the option of computer-standardized solutions or user can = .
standardize with the computer's helo. This program can be used as a pn-lab us:tgmem: to
acquaint students with the technique or to actually- couect: data to determine the
compogition of the mixture of sodium carbonate and bicarbonate.

PROGRAM NAME: TITRATION CURVES

DISK NUMBER: APSO1,TBSO1

TOPICS: Acid-Base Chemistry
Analytical Chemistry
Equilibriom

usEs: Tutoring ’

Demonstration
Introduce Concept

LEVELS: General coﬁege dmi;;:;y I
Mvmal first year and niddta Icvel c!mi;stry
Advariced undirgraduau or first year graduate chun:tstry

M Becan-e this progrm allows the user to iiifiut: the name, dissociation constanc, ind che

concentration of the acid; it could be used to introduce the concepts of weak, diprotic,
and triprot:ic “’E‘,‘!,‘,’?,M,,m graphg of their titrations with & strong base. A

printcut: of t:lw concentrations of H+,. HA, B, md}:a}igvgry .25 change in pH is
available. he

The explanation section is good for tutoring the user.
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DISK_MUMBER: AP603,IB603

1OPICS: Equilibrius
Problem Solving

= ivcationat Game
Problea Solving
Review Concept

:::,:,:E T iéﬁi{dl _ 7',&3;’

General colitge. chmistxs'
Advanced first year and middle level chenistry

DESCRIPTION: cbrrect: nnmr us lolm;im aml acid-base equﬁibtim p:oblems earn the users X's or 0's
on the Iic-'r’ac-'.too board. Utér(s) should have a calculator handy. An excellent way to

apply the equilibr:hn concepts.

DISK NUMBER: APS503

TOPICS: Acid-Base Chemistry
Analytical Chemistry
Equilibrium

USES: Demonstration.
Lab Data Check
Similation

LEVELS: High school cheaistry

General college chemistry
Advanced first year and middle level chsnistry

m w:lt.h kevboard éonﬁids ﬂtc user can tttrm strong or. weak acids against st.:ong or_ weak
bases. The int.roduction i’ect:ion oxplainl ﬂié use of aqutnbgtyniegpggssion: to_calculate

the pH of the solution during titration. - This program can plot titration curves faster
than performing thes real titration with pH meter, can be used to check st:udent
calculations, and to determine the volume at which neutralization occurs graphically and

mathematically.
R :::;i I 15253
DISK NUMBER:  AP902,AT901,C0502,IB902,MC901
TOPICS: mlyttul Ctmittry

Qualitative Analysis

USES: siiiiitit&i; -
Problem Solving
Review Concept

M
Qo

2
g
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R ;,::é

Bﬁ:j;:,, S ,,2

CANAL 1,2,3 écaﬁtmud""* )

HigLschool scien;:e or_ chantsf.ry

Gensral conego chuliltry

Advarnced first year and m;ddlc Iml chmi:&y

mesi'i*a iimla’f”‘ti’csﬁs of fqual: alitative miiﬁﬁ scheiiss For groups 1, 2, and 3 could be used as
a pre-1ab review or quiz, as a substitute for the lab, or as a review before a lab test.

CANAL 4,5

AP902;MC901

Analytical Chasisty
Qualitative Analysis
Problea Solving

Simlxtion
Reviw Coucept:
Problem Solving

Advgnggg ﬁ.:;t. yga: and_ middlg level cbm:l.st:ry,,,,,

Advanced undergraduate or first year graduate chem

Ihaso simlations of t.he qualit:at:ive mlylis schenes for group: I and 5 could be used as
pre-lab tests or tutoring. as substitution for the lab itself, or for post-ladb review.

,:::::féﬁ; Lﬁ,ﬁﬁ,,ﬁ',,;;;“,,sﬁ

AP602
Problem Solving
Solution Chemistry
Chemical Reactions

Problea Solving

Fliﬂl school chaiistiy, _
General college chemistry =

Advanced first year and middle level ctmtltry

Iﬁ t:hii chﬁical aavonture gm the user solvel clmistry-related problens ln order to get:
t.hraughth.d\mgnonalivewiththetr'uure -The dungeon has 51 rooms with eleven
chemical problems to be solved. A roving professor quizzes the user on different aspects
of chenistry from a bank of randomly accessed questions.

49
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CHAPTER 17 Chemical 'fl.’h;ermodym:l;cs

R ;;::z 7’ 7
Entropy - -
Problem Solving
Tutoring
Problem Solving
H:l;ux school sctem:e qridimnisEj S
Advanced first year and middle hsvct chemistry
DESCRIPTION: The introduction of th:l: program can be uud as a lecmre aid to introducc studsm:s to the

concepts of and the relationship between eniergy and entropy. It could also be used fﬁi‘
tutoriog an individual. The problem solvar has the challenge of maintaining the supply of
"u.mtiiun" for a 50-year period at a reasonable price by exploring for new resources,
u:tng -or- efficient mining technology, recycling, finding substitutes for metallium or
using tax breaks.

PROGRAM NAME: KINTHERM and KINTHERM STANDARDS

DISK NUMBER: AP606

Kinstics:
Equilibrium
USES: Data Analysis
Simulation
Dubmtrnt:ton
@: Gemral coiie&c chuistry

Advanced first year and n:l.ddle liéél ch-m.stry
Advanced undergraduate or first year graduate chem

DESCRIPTION: For_ a:lnncod sttrui.m:si tz who want. a ghallmgg, t.hi: i: it:l User iniy input itiﬁiliﬁi'iiﬁ
constants and time and_the program plots the concentration-time curves for the reaction.

Far cmtroal Iwum and dlmiutratton, the KINTHERM STANDARDS program has eight curves

obtained from KINTHERM that can be used for comparative purposes.

R . BEGINNING “THERW
DISK NUMBER: AP601,IB601
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Sl ZZ;:Z;

;iia - :f””i ) Zi;ﬁi;:tﬁ

Th:ts drtn lmd practice progrm hns a mgmut system and h:tnt sect:zons ﬁm: heip r_he
user work randulty ustgnad probteus in begtlming thsrmodynamics.

HEATS OF REACTTON
AP1201,601201

Eneryy /ntilpy
Chemical Reactions
Thermodynamics

Data eoﬁect:ion
Data mtylts
Intarfacing

High school science or chanistry
General college cbgli;try,,, o

Advanced first year and middle 1eve1 chun:l;stty

Use this progran to collect data while the chemical reaction is in progress using a
thermal probe interfaced to the computer. Other programs on the disk will calibrate the
probe and analyze the data collected. Requires adapter box and thermistor.Additional -
ind and information are available in LM Ou5. Use a classroom demonstration or for
student data collection in the laboratory.

Electrochemistry

is8

FARADAY 2 (and FARADAY AID)

KP603 13603

Electroctmistry]mectro lyn is

Chemical Reactions

Oxidation-Reduction dm;li;t;y
Demonstration
Data Collection
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USES:
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FARADAY 2 (and FARADAY Aiiif) (Continusd)

Hi@x school sgienge or_ chanistry

General college chemistry

'nﬁ tnxtfunticn :ﬁ:tian of t:tﬂ;: ptogru intrisducss ths concapa of atactrotys:ts, cuutombs,
and -Faradays. msmunysetthotiipmnm,pmmuﬂtiﬁ(mdifyéﬁm -
paddlss, can cha:lgo ths amount of current) in this electrolysis of ~ater simulation and
then read the volume of each m collected in order to calculate the value of a Faraday
(see Faraday Aid for help). The simulation itself could be used as a lecture aid ‘o
introduce the topics of electrolysis or redox reactions.

Ej;ectrochnistry, Exacttolylis
Oxidation-Reduction Chemistry
Atomic Structure

Data Collection
Pre-1ab Discussion
Desonstration

Htgh schnot chul:l;stry
Gmrxl ééum chiﬁ:tltry -
Advanced first year and niddle 10\761 chanistry

Use f.hil progran as a pro-lab discussion if you usign an electrodoposition lab. Correct
lab procedure is simulated. Otherwise use as a demonstration where you collect data to
solve for squivalent weights of copper or a mystery metal. User has option of controlling

time and current.

AP306
Oxidation-Reduction Chemistry

Ediicational Game
Problem Solving

High schoo]; chun:tstry, .

Genaral cothg. chemistry. - -
Advanced first year and niddlc lml éhiﬁiitry

To bo a winnor of this "high volt:ago gami " you noed a uble of Elestrode Potent:ials, -
Two

players can be accomodat:.d at a t:tm

TG 005 - 41
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Oxidation*ﬁsduntion ﬂmutstry
Stoichiometry

Problen Solving
Drill & Practice

lﬁgh school chenistry,,, )
General cottege ciu:tltry .
Advanced first year and niddle lavet dﬁﬁistry

This progran has a series of t’our 1»3'&65: reactions that have a minimum of three reactants.
The user is to find the limiting reactant. Hints are provided and the user's score is
kept. Useful as individual practice or quiz.

Oxidation-Reduction Chemis try

Drﬁl & ?mtice

High schoo] chemistsy
General college chemistry

User chooses the. mu:*:"’icj,gax;aaﬁahfm*’*éisri equations to solve and whether to use the
printer or screen to "check" user's solutions: Modification guidelines are available in

AMOO9 .

NERNST

ALl

AP601;1B601
Electroéhenistry -
Oxidation~Reduction mamist.ry

Drill & Practice
Gennrxt con‘gs ciun:l::try :

Advanced first year and middli lévit élmiiitty -
Advanced uiidirgradua’”" te or first year graduate clm”"iitry

This rosran ofﬁrs t.he user a choico of the number of problm on calculating ce11 -
voltages at standard and non-standard conditions and an option of checking user's work on
the screen or printer. Help and hints are available when wrong answers areinput.
Modification guidelines for this program are availabie in AMOO9.

53
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Nitrogen;

RS ,ZZ:;

Nuc lear Chemistry

Similation
Demonstration
Data Collection

No backgrmmd m chenis;ry,, I

High school science or chemistry
General eanégﬁ cmtltry

Collect the data fren throe or more - sucmsive runs. of rm: prégraﬁ te. ittnstra;:e thé
“"randomness" of radicactive decay. The graphics in. this program are suitable fbr use a5 &
classroom demonstration that simulates the decay of 1000 atoms of a mystery gsubstance. A
hard copy of the data can be obtaiied or a bar graph is available on screen.

Chemistry of Hydrogen,
and Carbon

20

CHEMPROP

AP902,C0902

Dncriptiu Q;gmit;ry

‘Analytical Chemistry

Problem Solving

Problea Solving

High schooi chenistry,,, .

Gensrat cotlcgc chul:l;ttty .
Advanced first year and middle Imt chemistry

Using buic laboratory tuu to det.omim its chenical and phyﬁéal propérttes » t:he user
identifies the unknown compound selected by the computer. This program could be used for
review and for developing some problem-solving skills.

i

AP902 ,AT901,C0902 ,MC902

(9
Yoy
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Descriptive Chemistry
Periodicity
Problem Solving

E

Educattonxi Gme
Rsvicw tbm:apts
Problem Solving

iiiiii schisol §;;i§ii’cé or chemistry
General college chemistry

E

DESCRIPTION: 'fhe computer ass:.gns an_ unknown element. !;9 the user_ and aaswers up to eleven quest:mns

about the chemical and physical properties of that clement by user request. From the

answers, the user must deduce the identity of the element:

PROGRAM NAME: CHEMICAI, SEARCH
DISK NUMBER:  AP902,AT901,C0802,MC902

IPIGS:  Descriptive Chsmistry
Problam Solving
General Review

USES: Review_Concept.
Problen Soivtng

Drill & Practice

LEVELS: High school chemistry
General college. chenistry

Advanced first year and niddle 1eve1 chemistry

DESCRIPTION: Use tl‘iif _progran | to reviéw Eid/é?. réiﬁforcc t:hé way in which thﬁ chem:tat and physxcat ,
st;uden; basis or in the clags:oqm by ﬂivj,dipg t.hp gla;s ;Lnt:gf t@aﬁm,fgqmpeting on the basis
of number of clues necessary before the "“unknown" is properly identified.

CHAPTER 21 F'l;trﬂier Cihexnistry of the

Nonmetallic Elenments

PROGRAM NAME: CHEMPROP
DISK NUMBER:  AP902;C0902
TOPICS: Descriptive Chemistry
Analytical Chemistry
Problem Solving
09
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GIBPR (Contimusd)

Probles Solving

Review Concepts

High school chemistry

General coilego chuistry,,,,, L

Advanced first year and middie level chenist.ry

Uéing basic laboratory tests to déﬁmims itx chemicxt and phygigaiigggpog;ios, f.he user _

identifies the unknown compound gelected by t:ho coﬁpciter This program couild be used for
review and for developing some problem-solving skills.

AP902 ,AT901, co902,ric90z

Descriptive Chemistry
Periodicity R
Problem Solving

Bducational Game
Review Concepts
Problem Solving

High school science or chemistry
General college chemistry .

The. am*;*eaf assigns an unknown element to the user and answers up to eleven questions
about the_ chenical and physical properties of that element by user request. From the

answers, ths user pust deduce the identity of the element.

CHEMICAL SEARCH
AP902 ,AT901 ;C0902 ,MC902

Descriptive Chemistry
Problem Solving
General Review
Rovicw eoncopt
Probtan Soiv:lng
Drill & Practice

ﬂiﬁh schoo 71 chunifitr? )
General college chemistry
Advanced first year and middle level chenist.ry '

Uso t.his program to riivicw imdior ;‘einforce the way in which t.ho ohmi;al and physicaJ
properties of compounds can be used to distinguish between them, either on an individual
student basis or in the classroom by dividing the class into teams, competing on the basis
of number of clues:-necessary beforo the "“unknown" is properly identified.

56
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CHAPTER 22 Metallurgy, Metallic Structure;

and Al 1oys

PROGRAM NAME: CHEMICAL SEARCH
DISK NUMBER:  AP902,AT901,C0902,MC902

ISEICS: Descriptive Chemistry
Problem Solving
General Review

USES: an:tew Concept
Prcblén Solving

Drill & Practice

LEVELS: H:.gh school chenisr.ry
General collgge chgmist.ry ,,,,, I
Advanced first year and middie 1evei chemistry

DESCRIPTION:  Use this progranm to review and/or reinforce the vay in which the chemical and physical -
properties of compounds can be used to distinguish between them, either on an individual
student basis or in the classroom by dividing ths class into teams, competing on the basis
of number of clues necessary before the "unknown" is properly identified.

S - mm: ﬂ;noz 001202

% Kinetics 7
Transition Metal Qiemistry "
Reaction Rates

USES* Dxtx culiction
Diu:a Analysis
Interfacing

LEVELS: General cgnege Chm§§§f¥f———— et

Advanced first year and mjddle level chem:tstry
Advanced 'ndergraduate or first year graduate chem

DESCRIPTION: This progras interfaces with a "Blocktronic" colorimeter to measure the rate of thermal
decay of heavy metal complexes that have Leen radiated with strong visible light. Other
programs on the disk may be used for data analysis. Requires th- se ofan adapter box and

Blocktronic I. Additional background and lab procedure is avail: in IM 002.
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CHAPTER 24

1SOMERS

KP301 co301 13301

Isomers , i
Molecular Shape/Structure
Transition Metal Chemistry
Driii & Practtcc
Demoristration

Simulation

General college cheaistty
Advanced first year and_ middle level gbmist:ry

Advanced mdergradunte or first year graduate chemistry

'Ihis program, whiéh pres’éiiti Wﬁ Gctitﬁdtxl st:fucm wtt:h six rmtdmty chosan nga.nds
for user deterrination ag to whether the structiures atre- ident:iéal ’ geometric isomers, or
enantiomers, could be used to introduce the concept of igomers in the classroom getting or
used ag drill and practice for individual students.

Ch;:tstry of Coordirmt:!:on Gontpounds

Irmition Méfjl Chanistry
Reaction Rates

Data Collection

Ginera.l C’ollege Chemist.ry -
Advanced first year and n:lddIe 16661 chemistry
Advanced undergraduate or first year gradvate chem

This progran interfaces_ wit:h a "Blockt.ronic',',,coloti;mt.er tr- measure the rate Qf thermal
decay of heavy mstal complexes that have been radiated with strong visible light: Other .
programs on the disk may be used for data analysis. Requires the use ofan adspter box and
Blocktronic I. Additional background and lab procedure is available in LM 002.

ISOMERS
AP301,C0301, IB301
Isemrl -

Holoculu- Shnpelsmactu.re
Transition Metal Cliemistry



Teacher's Guide: IV/Chemistiry: The Cernitral Scierice

USES: DriII & Prazttca
Denonstration
Simulation

m General college chmistry, o
Advanced first year and middle level chenistry o
Advanced undergraduate or first year graduate chemistry

DESCRIPTJON:  This program, which presents two octahedral structures with gix randomly chosen ligands
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.

CHAPTER 25 Organic Chemistry

DISK NUMBER:  AP604

TOPICS: Rmtton Ratn
Kinet:.és .
Organic Chenistry

USES: Similation
Data Collection

LEVELS: High school chemistry
General college chemistry i
Advanced first year and middle 16661 chemistry

DESCRIPTION: Becansa this program allows the user to chmge e:tt:her tmparuture or solvent concentration
or bot:h, the effect of f.hese va.riables on the rate of . reaction can be st:udied--either by
an individual student or by a clasg as a whole if used as a demonstration aid.

i,’,,, R 7;,1, : ,,,,,,Vidn

DISK MUMBER: AP603

TOPICS: Resction Mechanisus
Organic Chemistry

USES: Simlation
Dmnstntion S

Introduce éom:upt:

General collego chen:l.sf.ry .
Advanced first yeaf and middle level chenhtry




TG V: Chapter 25 Project SERAPHIM
PROGRAH NAME: ANIMATION (cantimﬂ)

E

The ANIMATION of this program si.mlates the mlt:i-step mechani- of the chlorimtwn af
methane. A simultaneous printout at the bottom of the screen keeps tally of each species
in the mechanisa. Because the sequence may be stopped and scarted with keyboard commands,

this prngran could be used ag a lecture aid to introduce or deminstrate reaction

AP803, IB803,AT803

Combustion Reactions

Sducational Gase

No background in chemistry
High _school science or chemistry
General college chemistry

!I:his progran hu .xtemive mt.oring pagos. in hydrcsm-bon chantstry, vhich it relates to
octane numbers and compression 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.

APB06;ATB06

Industrial aunisf.ry

Organic Chenistry
Problem Solving

Educat.:l;nnnl Gam

No bxckgraund :tn chm:tstry
High iéhool ic:lemsi or cbﬁixtry

BkiIII.

'IGOOS-E9
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V/Ctiéiii:l.stry '.L‘h.e Central Sc-’Lence

Ginaral Revien

Educational Game
Review Concepts

Hiﬂi schuoi ctm:l:stry
General college chamistry -
Advanced first year and niddle 16\761 chem.stry

Bgisgd on the format of :l.'tlyial Pursui,t;,,t;h;s educational game has questions irom physxcal
organic, inorganic, periodic. trends; history, angisg.qxcmm cat.egg:j.esl _A maximum of four
players, with calculators and periodic tables, can play. On the same disk (AP206) are

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

POLYMERLAB

AP702

Polyser Chsaistry
Analytical Chemistry
Instrumentation

Educattonai Gm

Mviiicéd first _year and u«u 1ava1 cmnisu-y
Advanced undergraduate or first year graduate chenistry

Us:l.ng an advan;ure gang fomt., t:his gdu;:at.ioml gmg allows st:udents to use IR, DSC,
light scattering techniques; etc. to identify an unknown polymer:

""" ;2—2 - - - I I = Z oo I
Conformational Analysis & Molecular Modeling

AP704

Orglmic Qlunistry
Molecular Structure/Shape
Demonstration
;@E@igﬁji:iiii
Introduce Concept

G’emral colligi chiﬁ:l.itry -
Advanced first yesar and n:lddle 16651 chenistry
Advanced undergraduate or first year graduate chem

HM



Chapter 25 Project SERAPHIM

CAMM: Conformational Knalysis & lbleculnr Hodeling (Conti:ﬁal)

@Eigmigonmins excellent 3-D graph:lcal representations of orgamc nolecules which
can be rctated on an axis or a bond by use of keyboard commands. At the bottom of the

Scree‘n,tﬁcrstsxsimxlmmgraphmgofthepotontulenergychmgesduetot.ha

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

Tutoring
Simultion-
Dionstration

Hish school chmistry i

General college chemistry

Advanced first year and middle level chenistry
'mi: t:utortat progran was_ desimd t.o introgugo the concepts of addit:ion and condensation
polyniiriution to. Eﬁé user. . Parts of the program could be used as a classroom

Extensive documentation and background information is

availablo as I'I 006

6:; ;::,e, [ i ,jRE,

KP705
Orgmi rganic Nomenclature

Drill & Practice

High sclroot ch-l:tltry -

G’enoral colloge Ehiniﬂ:ry

Advanced first year and niddlo lml dmistry

This drill and practice program generates structural formulas of organic compounds
rangonjeqmnco by_functional groups and the user :anuts the correct IUPAC name of

compound. There is a 1imited management system; user's score is kept by group of
problems.

%E’H

CONFORMATIONAL ANALYSIS

AP706

62



Tea.cher = Gu:l.de-

IV/Chemistry: Theé Central Science

E

commmmt ANI&EYSIS (Cont:hmed)

Molecular Structirs/Shape

Drill & ?ractice
Demonstration

Ganeral college chunistry

m: cut.oring progran wiﬂ; hel;g §tg£lgnts visuaiize t:wo-dinensioml drawtngs of orgam.c
molecules in 3-D: The drﬂl segments are approprtata for individual use or as
denonstrstion aid fér classroom lecmre

Included are recognit:ion of sawhorse and Newman
projections of net.hane, ethana, and butans.

DESIGN-A-DRUG
AP701,IB701

Ph!rﬁiﬁblosy
Biochemistry-

Organic Chanistrj

Shcational Gom
Problem Solving
Simulation

General collage chanist:ry
Advanced first year and middle level chenistry

t?gh}g a parent moiecnhr structure ﬁnt: has act:ive sites. iclent;i;fiecl t:he user_ sglacts an __
Atom. or group - to be added at each sita to fom a tranquﬂtm drug which the compnter then

"tasts" for biolagical ar.t:ivit:y. The game was designed to si:iﬁxlii:e i.nr.erest in orgﬁuﬁc

and nedicinal chemistry; therefore, trial and error can be used, but some Rnowledge of how
changes in electronegativity, charge and size affect "activity" of synthesized molecules
is helpful.

26 Biochemistry

DESIGN-A-DRUG
AP701,1IB701
thology

Biochemistry-
Organic Chemistry

63

5 - 52

8l



Gariara :I:

DESIGN-A-DRUG (Continued)

,;j;::;é;i I

Problem SOIVing

Simulation

General coiieie chiiiiétry !

Advanced first year :and middle 16661 chem.stry

Using a parent mlecular st.rucmre tbat: has act:ive sites ident:ified, the user selects an
atom_or group to_be added at each site to form a tranquilizer drug which the computer then
"mtj" for biologicxt activity The gme was _ desxgned to stimulate interast in organic
and ii’ediéiiﬁl chemistry; t:hérefore, trial and error can be used, but some knowledge of how
changes in electronegativity, charge and size affect "activity" of cyiuthesized molecules

is helpful.

,,,,,,,,éi; R (i ei 3 ol _ ,)

KPZOI IBZOI IROOI

Vocabulary
General Review

Review -

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

Smma crn ruvicw chmiltry vocabulary by piaytng the r.:agit:mnal gamg of Hangman

Terms 1nclude organic family names, yocn:butxry from atomic and molecular structure, gas
laws, thermodynamics, solutions, equilibrium, periodicity, and bonding.

Rév:téw Racomenda;t:l:ons

AP902 ;AT901;C0902 ;MC902
De:crtp;iv; Chnistry
Problem Solving
Genaral Review

Rev 4w Concept
Priblem Solving
Drill & Practice

H:tgh schoot chuiltxy _

Generai ccllegs chemistry

Advanced first year and middle lovel éhinistry
16 005 = 53
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IChis try: The Central Sc:l.ence

. . m :,: z (,caﬁtﬁﬁﬁiﬁj)

Use this prom mieu andicr re:tnforce ﬂm way tn whiclLthe cham:tcet and physxcat !
progergies of cnupomds can_be used to. d:l;st:inguish between thun; ~ither on an individuxl

student bn:tt or in the cIEssroen by dividing the éIass into teams, - compet:ing on the basis
of mmber of clues necessary before the "unknown" is properly identified.

APS01,1B501
Descriptive Qxanistry
Problem Solving
General Review

Educational Game
Review Concepts

Problem Solving

High school chemistey

General college chemistry

The_ physica.l and chemical pmperties of 6_ cqmpcunds are_ randonly reyeaied t:o f.he user, the
objegt:ﬁof.ﬂﬁ}eigmejl to match the properties given with one of 17 poss:tbte compounds in

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

uimrmp
AP902 ;60902

Descriptive Chemistry
Analytical Chemistry
Problem Solving

Problem Solving

Review Concepts

H:tgh schooi ctmti&i

Geriern cenege cheiiistry -

Advanced first year and n:lddle 16@61 chunistry

Using basic laborat:ory tests to detemine its chemical and physicel prgperties, t:he user

identifies the unknown_ ccuponnd selected by the_ computer This program could be used for
review and for developing some problem-solving skills.

“"obiﬁ Selv:tng
Scluf:ien Chenistry
Cl-mical Reactions”



High school chemistry -

General college chenistry -

Advanced first year and middle level cheuistry

In t:his cbanical advenmre gm t.he user. sglves chmis;ry-:elatad problens in order to get
tln-on@thedmgsonaitvewtthchemunre mdungeonhnsnromwi:heleyen
chemical problems to be solved. . A roving professor quizzes the user on different &i{:ééf:é
of chemistry from a bank of randonly accessed quasti'onk.

[ éai N,

AP201,1B201;TROOL

igh - o 3
[ . -.umiﬁtry -
jea- 7nnd mid:ia level dmistry

Terms i:nchulo otgmic

laws, thermodynomics,

family mmes, vocabulary fmm atonic and molecular stmcture, gas

solutions, equilibrium;, periodicity, and bonding.:

AP206

Review Com:opu
Hi;h ;chool chcn:l;st:y, .
General conoge c!milt;rg R

Advanced first ysar and middle Iuvst dmtutry

orgnnic, :I.norganic, p‘riodic trends,; history, and structure catogoriu.; A minn of four
playogﬁ,ig}g; gg}culat.ors _and periodic tables; can play. On ths same disk (AP206) are
file programs that allow the instructor to edit or add questions to the geme file.

TGWS:SS:B:



Sample Entry

from the forthcoming publication




BOHR ATOM

. Written by Robert Rittenhouse

SERAPHIM APPLE DISK AP201

Atomic Structure -

Electron Configuration

. This program is an effective lecture aid in teaching 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 "save" energy from
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 wavelength to either 96

or 98 nanometers, you can show that the electron is not
affected by either of these wavelengths.
2) The simulation clearly 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 speztrum usually shown in
chemistry text books.- The-lines on the graph appear
simultaneously with the animation.

4) Because the energy of the photon is related to wave

length on -the screen, the relationship between wave
length and frequency and the relationship between
frequency and energy of radiation can be emphasized.

5) When the electron is excited from energy level one to

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

however, it comee down in two stages--to level two and
then to lev:l one. Use this simulation to explain why

a one-electron system can have a multiple of spectral

lines.

. fé




page 2

nmnwm/mon mumz@ﬁéa

: This progrnm will run on any of the Appie I famiiy, with
1 disk drive; DOS 3:3;

GETTING STARTED:

o Copy the documentation (side 2 of the master diski 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.

dxive, closinq 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 tho Program Entries menu appears. and

choose #12_BOHR ATOM by using the_ =--> key to mcve the highlight

to #12. Press RETURN and the program will load.

The proqram has two pages of introduction and one- page cf
instructionl., You can go back to the-instruction page from any
point in the proqram by pressing “he I key.

”_When tﬁe simulation page is on the screen, YOu may use any

of the following commands:

Press F to fire photons of the wavelength indicnted -
(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) :
-=> to increase the wavelenqth being fired S
<-- to decrease the wavelength being fired (noteﬁthat
the wavelength range is from 80-130 nanometers)

to go back to the instruction page

to see the example. which shows you. the. numerical

[ N

valuer 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
level.

69



GETTING OUT OF THE PROGRAM:

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

the OPEN APPLE and RZSET at the same time. Take
the disk out of the ¢isk drive ONLY when the red

Te - ﬁ ég’ "::ﬁ ST T ﬁiéi;
___ __If you wish to copy this program to another disk, follow

the directions found ir. "How to Make Your Own Seraphim Disk." -
You will need to copy the following files from your master disk:

AUX SCR-BOHR-2.PAK

BOHR.OBJ SCR-BOIR-3.PAK

UNPACKER SCR-BOXR-4.PAK
go@ R Sgg;mzs L] EAK
BOHR. SH SCR-BOHR-6 . PAK

SCR-BOHR-7.PAK
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ORDER FORM

Project SERAPHIM

NSF Science Education
Department of Chemistry

Eastern_ Michigan. University
Ypsilanti, Ml 48197
NQTE See SERAPHIM Catalogue f
Order No. Description Quarmty 7 7!;?;‘5 Total
IM 006 SERAPHIM Catalogue 1 free
M ¢07 Software List 1 8. 00
LM 999 __ | *Laboratory Module Package (disks & written] 1 40.00
I8 888 *|BM Disk Package (2/86 additions: 20 disks) 1 95.00
| AP 999 *Apple Disk Package (7/85: set of 38) 1 160.00
AP 888 *Apple Disk Package (2/86 additions:20 disks) 1 95.00 S
ﬁ;i;; (] Hanaling u. S orders 2.00[ 2.00
PEEQigT 5 Flanaling l%reign orders 10.00
TOTAL | ¢
*Package description on reverse side: -
— ﬁOTE- Payment must
AT T 2 3 —— — accompany all orders. Make
,fralett JERAPHIH Department of Chemistry checks payable to Project
Eastern Michigan University | sgRAPHIM.
- e Ypeilenti, Ml a8197
= SEND TO: -
2 Name: NOTE: To get on our
4 Address Project SERAPHIM News
3 fcaaFéii’ as weli_as all announce- R _
- Ceata: 21D ments and updates; check —
L G[ty - State: _ 2IP; — here o
LRICCuRtrY: e 1 o
BEST COPY AVAILABLE &




ORDERING INFORMA'I‘ION

LM 999 I:aboratory ﬂodule Package for :221 :

Contains Laboratory Modules LM 001 through LM 008 plus Apple disks AP 1201, 1202
1203. (Package released as of 7/85.)

$40 , prepaid; plus postage and handling.

IB 888 iﬁﬁ PC Package of 20 d1slis and documentation.

Cﬁﬁm IB 101, 102, IOE, 201, 202, 205, 301, 30&, 305, 1501, 602, 501, 502, 601,

603; 701, 703; BO2; 902; 1001. (Package released as of 2/86.)

§§§ » Pr pa:.d, plus posr.age and handling

AP 999 Apple Disk Package of 34 disks and documentation:

Contains AP 101; 102; 103; 165, .201; 202, 204, 205, 301; 303; 304; 305, 401; 402;

403; 501; 502, 661, 662, 603; 701, 702, 703, 10’6, 801, 802, 803, 804, 805, 806, £07,

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

$ 160, prepaid; plus postage and handling.

AP 888 Appie Disk Package of 20 aisks and documentation.
Conbninl KP 105, 105, 107, 205, 305, 503, 604, 605, 666, 705, 706, 707, 708, 709,
710. 711; 712; 713; 714; 809. (Package released ag of 2/86.)

$9 5 , prepaid; plus postage and handling.

éPééD YOUR ORDER

1. Use this Ord-r Fora.

2: Use order ;iiiii-ii e:g: LM 999, AP 10i:. Obtain thass from tha Catalogus:

3. Paymnt mist accompany all orders, including rurchass ccders. Checks should be mads

payabll to Project SERAPHIM. This is necessary %o keep our prices at the present low

levels.

4. Postage ard handling charges are $2 for U.S., $10 for foreign. Order that dc not include
thess charjes will bs returned. :

_Paysen:s should be in U.S. funds drawn on a U.S. bank. Foreign paywents must use
tntctn:tiomt money orders or magnetically encoded checks.
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