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NOTE = How textbooks were selected.

The decision to provide a Teacher's Guide for this
textbook was made on the basis of input from-classroom
teachers and in-no way implies that Project SERAPHIM
or NSF Science Education -ecommend or endorse a
particular textbcok.
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J?reface

This Teacher's—cuide to —ERAPHIH Software was written to_ heIp you,and otﬁer N

ter inethis booE, suggestions are also made regarding methods by which each

program_can_be used most effectively. The program suggestions are .arranged i

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 include

information to facilitate your decision about when and how to include this

program in your course schedule.

entire. SERAPHIM software collection.; Selections were based on two eriteria-

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 chemist¥y é@ﬁfségi:;(ggféi to the SERAPHIM Catalogue for a

complete listing of software distributed by SERAPHIM.)

How textbooks wer ?Wf%%féfif The decision to provide a Ieacheres Guide for

way implies that Proj@ct SERAPEIH or NSF Science Education recommend or
endorse a particular textbook.

1eacher ] Guide databesei,,This guide was_ prepared By entering information

about each of about one hundred SERAPHIM programs into a database znd 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 IIT software. (See SERAPHIM News for announcement

of availabili.y.) - Teacher's Guides for this-and five other textbooks will coi
tinue to be available in printed form: TG 001; Chemistry: Experimental Foun-
dativns by Parry, Bassow, Merrill & Tellefsen; TG 002, Chemical Principles by

Masterton, Slowinski & Stanitski; TG 003, Modern Chemistry, by Metcalfc,

Williams & Castka; TG 005, Chemistry: The Central Science, by Brown and

LeHay, G 006, Chemist’*s——lhe—St”"—ofgnatter—by Dbrin.

you _ wi11 find one example of what we caII Teaching Tips. “SERAPHTM Softwave--

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 Catalogue 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.

Acknowledgmeat1 We waﬁt te 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.

Ypsilanti, Michigan
August 21, 1986
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TG IV: Summaxry Project SERAPHIM
+e IVs: . FxXroeJect = 3
SIMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM*, Commodore®
SERAPHIM = HARDWARE RECOMMENDED FOR
DISK NUMBER AVAILABILITY * PRGGRAM NtME(S) CHAPTERS...
AP 101 a Graphitti 02
AP 102 af Significant Figure Drill 02
af Graph 02
AP 104 a , Dimensional Analyms 02
AP 105 Vernier 02
AP 201 g Bohr Atom . 07 08
a Chemical Hangman 25
a Order The Elements 09,10
af Hydrogen 08
AP 202 Quantum Mechanics 08
a Electron Arrangement 08
ap Spectral Lines Experiment 07,08
AP 204 Rutherford 07
AP 205 a Millikan 0il Drop Experiment 07
a Peeks -- 1984 _ _ 07,13
Elemental Analysis 05
AP 206 Chemical Pursuit 27
AP 301 a Isomers - 13
a (Empirical) Formula 0S; 06
a Excess 25
a Name The Ions 04
VSEPR i2, 13
AP 303 Naming 04
AP 304 ap Moles in Space. 05
af Mole Calzulations _ 05
af Quiz on Molar Masses 05
AP 305 a Mole Demo _ _ 05
- Balanced Equations 06
a Valence Drill (0773
a Mole Exercise 19
a Mole Drill- 0S
Mole-Mole Tutor 06
* 7HARDWW Aﬁﬁ AVAILABILITY: ,Ailji:éi';i;igrqi;;gié for Al;;lé a Th1s 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.

TGUDK-V 7




'.roach‘r ‘= Gu.:Ldn s "VIChem:L-try : A Modern COurse

SUMMARY LIST OF RECOMMENDED PROGRAMS: Appie; IBM*, Commodore®

?mpﬂm S mnwm ' R - - III Tt RECOMEED FOR
DISK NUMBER AVAILABILITY* -PROGRAM NAME(S) CHAPYERS...
AP 30b Redox Game 26
Limiting Reagent 26
Stoichiometry 06
Drill on Mole Concept 05,06
AP401 a Boylé 18
a Charles - - . 18
a Boyle s Law Simulation 18
a Gas Laws 18
AP 402 a Gas Law 7 18
a Cal 9 17
a Balloor - - 18
a Lab Calculation -- Boyle s Law 18
a Gas Law 542 18
AP 403 a Dalton 18
AP 501 a Rast 2 ~ 22
a Titration Curves 25
a Acid Strenth 24
a ABS Game - 21
a Acid-Base Problems 24, 25
a Lowry/Bronsted 24
a Weak Acid/Base 25
a Concentration Quiz 21
AP 502 a Precipitation Game 21,25
a Molarity 21
a PH-(7 Programs) 25
a Solubility 21
AP 503 PH Plot 25
AP 601 a Equilibrium Simulation 23
a Beginning Thermo Drill 20
a Ball Tcss- 23
a Rraction Rates 23
a Rates . 23
a Kinetics - & Lab Simulation 23
_ Balance 26
a Nernst 27
AP 602 Chemical Dungeons 27

* HARDWARE AVAILABILITY A1l programs available- for Apple., a 'I‘l}zs 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: 8

% 004 - vi




TG IV: Suwmhary Project SERﬁPHiM

QUMHARY LIST OF RECOHHENDED PROGRKHS Apple, Iﬁﬂ* Commodore¥*

SERAPHIM- - HARDWARE - o RECOMMENDED. FOR
DISK NUMBER AV&ILABELITY* PRGGRAM NAME(S) CHAPTERS...
AP 603 a Molecular Speed. Distribution 15,18,23
a Faraday Aid 27
a Faraday-2- - - 27
a An Equilibrium Simulation 23
Animation = 23,30
. a Equil Tic-Tac- -Toe 23
AP 634 Electrodcp 27
BUCL - 23
Backtiter 25
AP 605 Xenon 23
AP 606 Kintherm .23
Kintherm Standaxds 23
AP 76i a Design-A-Drug 29,30
Af 762 Polymerlab 59
AP 704 _ CﬁMM4 G;;%;;Eéiiaaéi Anaiyszs -
& Molecular Modeling 29
AP 705 Polymerization 29,30
Orgaﬁic Nomenc latire 29
AP 706 Conformatzéﬁél Analysis 13,29
AP 801 af Sulfuric Acid 06,23
AP 802 af Wagqual 21
AP 803 a Octane 29
AP 804 Lake Study 01,21
AP 805 a BCTC 01;30
AP 806 Refinery 29
AP 807 Mzneral Resources . 11,20 -
AP 808 Separations 14,21

------------------------------------------—----------------------------------------

*,§£g§§A§E,§V§iEA§iEIT?: -All programs available for Applé. a This program is also

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

x‘ [
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Teacher's Guide: IV/Chemistry: A Modern Course

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

DISK mm ﬁVAILABILITY* PRROGRAM NAME(S) CHAPTERS. : .
AP 809 Pond Study 01,21
AP 902 aB Six Solution Problem 01,21
- Chemical Search 18,21
B Chemprop 21
B Element Search 09,11
af Ganal 1,2,3 21
Canual é,S 21
AP 1001 . Decay 07,28
AP iiéi B Heauts of Reaction 20
AP 1202 B Ph;;:ééh;;mxc Kmet:;cs 23
AP 1203 8 General Laboratory Interfacing 17,22,23

® HARDWARE AVILII.ABILITY All progtams available for - Apple. a This- program is also
available on IBM disk of the same number code. B This program s also available on

COMMODORE disk of the same number code.

TG 004 - viii 10



TG IV: Summary Project SERAPHIM

SUMMARY LIST OF RECOMMENDED PROGRAMS: Other

s”E’ EH 7E ﬁzﬁ’ o S o T oo R:Ee, ::iif ?i:,:Eiﬁ Foﬁ
DISK NUMBER PROGRAM NAME(S) CHAPTERS...

ol iir
AT 201 Rutherford 07

AT 301 Moles in Space 05

(Empirical) Formula 05,06
ke 401 Daiton 1
Boyle 18
Charles 18
AT 501 Solubility | 21
Rast 2 7 - 22

AT 801 Sulfuric Acid 06,23
AT 802 Waqual 21
AT 803 6ciéné 29
AT 804 Lake Study 01,21

AT 805 BCTC 01;30

AT 806 ﬁefinery 29
AT 807 Mineral Resources 11,20

AT 901 €anal 1,2;3 = __ 21
Six Solution Problem .01,21
Element Search 09,11
Chemical Search 18,21

MC 304 Moles in Space 05

MC 801 Sulfuric Acid 06,23

He 901 Ganal 1,2,3 21
Canal 4,5 . - 21 --
Six Solution Problem 01,2
MC 902 Element - Search 09;11
Chemical Search 18,21




TG IV: Chapter x Project SERAPHIM
) = - . FEe

Methods of Chemistry

USES: Probles Solving
Simulation
1_;@ No_ background in chemistry

ngh scheoi science or chemistry
Advanced first year and middle level chem.stry

SCRIPIION: This progran guides the user through the steps of solving a scientific probles=-a Fish
kill in a hatchery. Animation allows the user to search the 1ibrary, to_use_ coneagues'
expertise; to sample and analyze lake_ wateg! end to check the fish in order to identify

the pollutant killing the fish. In t:he second pert of the -program the user sets up
controlled experiments in the lab to check the hypor;hesis in part one.

PROGRAM NAME: SIX SOLUTION PROBLEM

DISK NUMBER:  AP902;AT901;C0902 ;1B90" ,MC901

mpcs Descrxpti!e Qmistry
Solution Chemistry
Periodicity
USES: Problen Solving .

Educational Game
Introduce Concept

LEVELS: ngh schmsi cheﬁistry
Gﬁierel college chemistry -
Advanced first year and middle level chemistry

DESCRIPTION: '.l‘his progren, which needs a celer mni;er to be_ effective, could be used on first day of
class_to stimulate interest in the course. Later on it could bs. ueed to introduce
solution cheni;stry or periodicit:y, siﬁce it 15es thxee sodiun salts (two are sodium
halides) and silver nitrate. SIX SOLUTIONS was designed for problem solving; the user
mixes tile six eelutions, two at a time, in a spot plate and from the results determines
the contents of the six test tubes.

FROGRAM_NAME: POND STUDY




Teachexr '

S A————— ,

IV/cnéinistry. A Modern Course

POND STUDY (Continued)

Enviromtni Chanistry
Problem saszing
Methods of Ghonistry

Problem Soiving
Educational Geme
Simulation

No background in chemistry =

High school science or chemistry

aboixt what is_

h kill._ literature cigtgﬂﬁx

simulated 1ibrary and. 1aboratory are available to the user. The same format as LAKE STUDY
(AP804) but less rigorous. Good application of scientific method.

The user(s) is an ecologist who _has_ boon askod to dmlop a hypot:hasis

crusing a fish kill. The report must be_ supported by expermem:ai and

BCIC

APBOS ,AIBOS ,IBBOS .

Industrixl Qﬁistry
Enviromsnul -Chemistry
Methods of Science

Problm Solvi.ng

Introduce Concept

Simulation

a in cheais ’try
High school science or chonistry
Advanced first level and middle level chonistry

ihe nser(s) mt: mka rocomrdxtiom t:o t:txo Ioal city govormt regirding dati on. BCIC,
nia

a suspected. an‘oinogon, whiéh his lioon found in t.ha rivor bolow a chéﬁieal plant.

on t.h’é rec mmendation to be made. This is an excellent application of scientific method;
espocially since no conclusive answer can be given to the problem.

SIGNIFICANT FIGURE DRILL

AP102,;C0102,1B102

Signif icam: Figurel

(JOIN

TG 004 - 2



TG IV: Chapter 2 Project SERAPHIM
N 3 ,;z gi,;:;:,,,L: ’?i, LI Il ,(c,aié,,,,,,j
USES: Drill & Practice
'mtoring
m EVELS: No ba.ckgrotmd in chmisr.ry -
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 af ::ignif:tcant digiﬁ.i The user has the option of reviewing the rules, quxzzing
t:he computer, or working on drill problems. The computer keeps score of correct auswers
for the user.
[ ,,,,Lz [
DISK NUMBER: ﬂxoi,éoiéi 1B102
TOPICS: Graphing
Data Analysis
uses: Data Anaiysis
Demonstration
LEVELS: High school sci ifice or chemistry
General college chemistry
Advanced first year and middle level chemstry
m Use_ t.bis progran asr a_demonstration lggfgrs ths fir:t qmtiﬁtive lab report requinng

graphing and data analysis is due: GRAPH will accommodate up to 80 sets of data, with the
option of griphi.ng algebraic » log, or trig functions, and giving the user printed or video
data. table, first derivatives, or least squares analysiz as well as slope and intercepts
of lines.

DIMENSIONAL ANALYSIS
AP104,1B104 :
Dimensional Analysis

Drill & Practice

Tutoring

High school science or chemistry
General b611§§§ chemi. stry

This progran present.s the uger with. dimensionai anaiysis probiems us:tng length, volm,

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

! TG 004 - 3
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Teacher's Guide: IV/Chemistry: A Modern Course
e e ———————

This program provides randomly generated similations 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 befcre the students go to the
lab.

.AP101,IB101

Graphing ,
Methods of Chomistry

High school science or chemistry

This program helps the user organize data into table or graph form. Capacity up to 50
rovs and 4 colums in data table: User has choice of ploteing any tvo variables 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.

03 Matter

éizém:i.ca i E‘ormu ias

Chcaical Formilae
Oxidation States
Inorganic Nomenclature

TG 004 - &4



Proj ect SERAPHIM

NAMING (Cont::mued ed )

Drill & Practice

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

Excellent drill and pm!ﬁ:}gefgfgggn 595 ;ngf.yiqﬂai use.: Ihe umrgemm: sysm aIIows r.he
instructor to get a printed copy of user's score in areas of namirg elements, writing

chemical synbois, naming and Hriting férmlae of inorganic compounds. Program gives user
hints as to what is wrong with the answer and three chances to give the currect answer
before it is shown on the screen-

NAME THE IONS
AP301,IB301
Tnorganic Nossnclature

Drill & Practice

ngh schooi chemistry

General coliege chemistry ]

Advanced first year and middle lavel chemxstry

inorganic anions. After two incorrect responses, the compnter nges the correct answer.

AP305, IBSOS
Oxidation States
Drill & Practice
High school chenistry

User is timed as he/she input.s f.ha oxidat::l;on si:at:es of t:an inorgan*c ions or radxals

randonly generated by the computer. The program uccapts valences in many foms, -2 s 2- and

16
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IV/Chemistry: A Modern Course

R ,,,,,Lz

DESCRIPTION:

MOLES IN SPACE
AP30%4 ,AT301,C0304 , IB304 ,MC304

Moles -
Problea Solving

Educlt.iomu G:-

Drill & Practice

High school chemistry
General college chemistry

. Advanced first year and middle level chem:.sr.ry

Thxs dn:i xnd pmtxcs game gives ttte user 100 tinis units to solve three problems .
éhinzing grams and molar masses to npfles. Any tine units left over can be redee.-ned in.
another computer game-on the disk. The user will need a calculator and a periodic table
to play MOLES IN SPACE.

MOLE DEMO

AP305,IB305

figh schoo chamisery
General college chemistry
Advanced first year and middle level chemistry

'Ihis mimt.od progrm simiam t:hs smkmg of paper a noie high fron t.he surface of the

eurt.h, yhiie kaaping mriui data on the number of sheets of papsr and f.he distance from
the earth at the bottom of the screen. A very good "wisualization" of how large a mole

rsal ly is.

KPSO& 003010 133010
Moles
Problem Solving

Drill & Pract.ica
Educational Game

TG 004 - 6



Project SERAPHIM

DISK NUMBER:

TOPICS:

(Continued)
school chemistry
General college chemistry

This_gade-fornat drill and practice program can accommodats up to six users, each working
the same mole calculation with a different assigned "given" starting amount. Assign it
for individual help or for competition. The computer can be used as a calculator by

h7 vm” a1 d ém7 l Vm‘

ELEMENTAL ANALYSIS

AP205

Chemical Formilae

Percentage Composition

Calculations

Lab Data Check

High school chemistry .

General college chemistry

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

QUIZ ON MOLAR MASSES
AP304,C0304, IB304
Moles

Review Concept
Drill & Practice

High schiool chemistey
General college chemistry

This 12-problea 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, IB305
Moles

18

e
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Ieacher = Gu.ide.

ii;/ciaemistry s A Modern Course

E

Ef

MOLE DRILL (Continued)
Drill & Practice

High school chemistry
Gina’ eral college chemistry

This drill and pmtic. progran gim the user problm in chnnging moles to grm,
molecules to moles; amu's to grams, grams to molecuiles. r is gi

Correct answer is given in

‘ response to an incorrect input.

(EHPIRICAL) FORMULA

AP301;AT301,C0301,IB201
AanytIcal Chem;stry
Formulas

Laboratory Techniques

Prelab Discussion

Simulation

High school cheutstry

General canégé éhﬁlistry

Advanced first yiar and middle level chenistry

Use this progm as pa.rt of your pre-lab instructions or for individual tutormg in
correct. lab Pprocedure for obtaining correct data in determining the empirical formula of

potassium chlorate from the decowposition of the compound. This progr-a could also be

used as a substitute for thes actual lab procedure if you are concerned about beginning
chanistry students huting pomsiun chlorate.

Drill & Practice

H:lgh school; cheaistry

Genaral college chluistry

This drill program gives the user practice in changing moles to molecules to grams to
atoms. When the user inputs a wrong answer, the solution is shown.

TG 004 - 8 -



e pro Je éét SERKPHIM

DESCRIPTION:

(EMPIRICAL) FORMULA
AP301,AT301,C0301,IB301

Analytical Chemistry
Formilas -
Laboratory Ioc!miqms

Prelab Discussion

Simulation

High school chem.stry
General college chelnistry - ,
Advanced first yea.r and middle level chemistry

Use this progrm as part of your pre-lab instyuctions or for. mdnudm tutormg in _

correct lab procedure for obtaining correct data imde:emintng the anp:;ncal formula of

pg!:gsgj;ug ghilgfagejfm the decouposition of thi compound . This program could 1136 be

used as a substitute for the actual lab prccedure if you are concerned about beginnmg
chemstry students heating potassiun chlorate.

DRILL ON MOLE CON_EPT

Drill & Practice

Hzgh school chmistry

General college chauistry

This drill program gives the user practice in changing moles to molecules to grams to
atoms. When the user inputs a wrong answer, the solution is shown.

Chemical Reactions
Moles )
Stoichiometry
Drill; & Practice

Réview Concepts
Tutoring

TG 004 - 9
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i MR btmied

High school chemistry
General college chemistry

Advanced first year and uiddle Imt chemistry

Ih:ti iiéallcnt drill and pmtico progn- gim help during both the equation bzlancing
and mass-mass problem solving sections vwithout solving the probleas for the user. The
program could be used as an assignment or for extra practice.

N
AP305
Stoichiometry

Tnt.onng -
Introduce Com:apt

High schos] cheststry
General b611?g§ cheaistry

The user has the optmn of st:a.rtmg with grans ’- nol;es 5 or miecuies in t.hxs tut:ormg

progran v The coﬁputér shofvs the mole
ratios of reactants nnd prcdpcts and carries out the calculations required while
explaining the procedure to the user.

program_ nsing the resction of  aluminum hydride and water.

STOICHIOMETRY

AP306

Stoichiometr:
iutormg

Drill & Practice
High school chemistry

Genaral cottagé dﬁniitry
_The

'nxis prograa can be und for t.utoring or drill in the solution of mass-mass p;'oblm,
user must convert the given msitg moles; input the mmber of moles of the mkown 59@6

and then convert the amoles to grams. There is a periodic table available in the progranm.

AP801,AT801,C0801 ,IB801,MC801

TG 004 - 10



Cilaﬁi:af 7 S ,,,E::cjéct SERKPHIM

DESCRIPTT{N:

SULFURIC ACID (Contimsed)

Tndustcial Chemistry
Equilibrium
Problem Solving

Simiation
Problea Solving

Tutoring

High scliool science or chemistry
General college cheaistry
Advanced first year and middle ievel cheuistry

q§gig:h§§isimlat*on progrm to hatp students apply the chemica‘ prnc:tples of reaction
rates and equiliorium. The. user selects the starting materials and reaction concitions to
get the greatest poss1ble y1e1d with the least pollution emission and for the lowest cost.

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

O7 Atomic Structure

AP204,AT201

Atomic Structure
Nuclear Glemi;stry/Radutmn
Methuds of Chemistry

Danonstration
Tutoring
Problsm Solving

High :chool sctencc or cimistry
General c‘\nege dieniitry
Idvancéd first year and middle level chem; stry

'.nus program is an excellent introduction to the "indirect evidence" ipproach to atonic

structure modeling., Side 1 of this disk iz a simulation of alphx-pn-tict: scatt’érmg that

could be effectively used either as a cmsm stmlation or for individual tutoring.

Side 2 allows user to experiment crutively with the scattering phenomena.

HILLIRAN 0il Drop Experiment
AP205,IB205

Atopic Structure



Iﬁcher = Gu:!.do-

LEVELS:

b, JU S

[ ZQ:L;:

High school scicnce or cha-istry
General college chemistry
Advanced first year and middle level ch-ut.ty

"Focm" on t:ba :I;ndividm oﬁ drop and chnngs dxc appii:ed putantiai on the d;op tﬁ kéep it

from moving. Use this simulation to introduce the concept of the charge on the electron.
‘.I'.'hi program hn four pages of sathematical fersulas that guide the user through the
calcilations of the charge on the oil drop. Full screen animation makes this program
suitable as a lecture and demonstration aid.

AP201,00201

Atomic Orbitals
Electron Configuration

s:.mlition
Tutoring - )
Problem So lving

High school chemistry
General coliege chemistry

This simulation progras allows user to select the wavelength of radiation to "excite" an
electron in the ground state of the hydrogen atom. Animation shows the radiation exciting
the electron, the radiistion given off when the electron fallas back to ground state, and
demonstrates tha relationship betwsen the atom's return to ground state and the
wavelength(s) of radiation chosen. User may use trial and error or_calculate the

waveiength of 1light necessary for a spscific transition before using.

AP202,C0202,1B202
M:ontc Orhiul;l
Eiu:tron COtifiguration
Quantum Mechanics
Problem Solving

Data Analysis

23
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DISX NUMBER:

ToPics:

SPECTRAL LINES EXPERIMENT (Continued)

High school science or chemistry

General college chemistry

Advanced first year and middle level chemistry

User in;mt:s d:l:stance of Iight ba.ud to stit of Iight source, distiiice fron grat:mg to t.he
slxt:, mumber of Iim on diffraction gratiing, and geries being observed and the program
calculates the wmlmgth of hydrogcn spectrum radiation.

PEEXS--1984
AP205 ,IB205

Molecular Structure
Nuclear Chemistry
Isotopes

Calculations

Research

xdvancsd tirst year and mddle level chenistry
Advanced undergraduate or first year graduat: chemistry

Ihe coqmter calculates the quantxtatxve isotopic. pat:r.em for f.he chenxcai fomuia mput:

by the user, both mmrically and _graphically, based on successxve 1sotopxc sphtt:mg for
each of the n atoms in the formula:

DECAY

AP1001

Nuclm ;ﬂz@try/kadiation

Atomic Structure

Simulation -

Demcistration

Data Collection

No. backzromtd :I;n chnintty

High school science or chemistry

General ccnogo chﬁistry

Collect the data from three or wore successive runs of this ptoggg to_ ﬂlustra;e t.hn -
"randomness" of radiocactive decay. The graphics in this program are suitable for use as a
classroom demonstration that simulataes the decay of 1000 atoms of & mystery substance. A

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

6 004 - 13 Lz



Teacher s Gu:i.de-

IV/Chemistry A Modern Course

Electron Ciouds and Probability

AP201,C0261

Atosic Orbitals
Atomic Structure
Electron Oanfiguntion

Simulation
Tutoring - -
Problem Solving

General college chemistry

e}ectgon in t.he, ground suteﬁof the hydrogen atom. Ani.nation shows the radnt;on exc:.ting
the elactron, the radiation given off when the electron falls back to ground state, and
demonstrates the relationship between the atom's return to ground state and the
wavelength(s) of radiation chosen. ate the
wavelength of light necessary for a spééiﬁc transition before using

User may use_trial and error or calculate the

SPECTRAL LINES EXPERIMENT
AP202 ,€0202,; 1B202

m:onic Orbitnls
Eliét.irén Gonfiguration
Quantus Mechanics

Problem Solving

Data Analysis

High sciwol :cimtc or chnittry

General college chuisu'y :

Advanced first year and middle level cha-istxy

User inputs distance of light band to slit of light source, distance from grating to the

slit; number of lines on diffraction gnting, and seriex being observed and the program

calculates the wavelength of hydrogen spectrum radiation.

Atomic Orbitails _

Qumm Hucmtc;, o

Electron Configuration

6 004 = 14
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QUANTUM MECHANICS (Contimusd)

Demonstration
Simulation
Introduce Coicept

High school science or chﬁistw
Generai conege chud:stry
Advanced first year and middle level chenist.ry

This similation program allove the user to input & pri-square diagram and the compiter
then displays probability distributions 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,C0201;1B201

At:onic Orb imts
Qumt:un Mechanics

Similation
Introduce Corcept

General college chemistry

Advanced first year and middle 1eve1 chemistry

di;ggm from 18 to 3(! for 7t.he electron of the hydrogen atom. It is an excellent lecture
aid for the introduction of this topic.

AP202,IB202

Electron Configuration
Drill & Practice
Tutorhlg

Introduce COncept:

Hig,h gchool chenistry
General college chemistry

26
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DESCRIPTION: The user is tutored and then aliowed t to. practice the order of electron filling and the
writing cf 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 first section could be_used as a __

lecture aid to introduce the order of orbital filling, especially if this program is to be
usigned later.

Chapter 09 Periodic Table

M; m : ORDéR THE ELEMENTS éi OF 3 CHEMISTRY GAMES)
DISK NUMBER:  AP2001,;1B201
TOPICS: ?éricciicii:y

USES: Reviaw
Drill & Practice

LEVELS: H:.gh school science or. cl‘mistry
General cotlege chemistry

DESCRIPTION: Use this progea s -individual of class revies of trends in melting points, density,
atomic size; ionization energy; electronegativity,; number of electrons; and metallic

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

PROGRAM NAME: ELEMENT SEARCH

m SK_NUMBER: AP902 ;AT901;C090 ”'i;ﬁc’é’o’é

TOPI‘:S: Descriptive Clmlustry
Periodicity -
Problem Solving

USES: Educational Game
Reviev_Concepts
Problem Solving

LDES:  igh school sciencs or chaistry
General collige chemistry

QE m ON: The conput:er iiii:g:iiiin unknovn elepent to the user and 2 answers up to_ eleven quest:iens
about the chemical and physicai propert:iee of that element by user request. From the

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




Pro;j ect SER:A:PHiM

DESCRIPTION:

R ——— :,::E

ORDEREEMS(IOFSU!DHSTRYGMES)
KPZOOI IB201

Periodicity
Revtew S
Drill & Practice

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

gsgitl;xg program as mdzuduai or. ciass review. af trends in. melt:mg pomt:s ’ densn:y,
atomic_size, Iomzxtmn energy, electronegauvit:y, number of electrons, and metallic
étﬁracter Y penquc table that shows only the element symbols is available to the user

on keyboa.rd command.

Elements

Descript{;gg ﬂmustry

Periodicity
Problem sélving

ﬁ@&ﬁﬁiﬁﬁ

Review Concepts

Problem Siiiiiiﬁi

Hi;gh schooi sczence or. chdﬁistry
General college chmistry

t:o eteven quast:ions

request. From the

The computer assigns an unknown element to the user and answers_ iip
about the chemical and physical properties of that element by user
answers; the user must deduce the identity of the element:

Chemical Bonding

VSEPR
AP301

28
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TOPICS: Molecular Structure/Shape
Bonding

LEVELS: High school chemistry
General college chemistry @
Advanced first year and middle level m,,,,,_,a

DESCRIPZION: By usmg kayboaxd conlmrd, thn user can rotate grapluc exmples of compounds and iorsi that
have two, three or four bonding groups of electrons on any or all three axis. This
similation could be used as an effective lecture aid.

Chaptexr 13 Molecula.r Structure

DISK NUMBER: AP205,IB205
TOPICS: Molecular Structure

7777 Calculations
Research

USES:
ii E; :ﬁ: T §:§ Advanced first yaar and middle_ level chemistry

Advanced undergraduate or first year graduate chemistry

DESCRIPTION: 'nm caqsutar calculates tha quantitative isotopxc patt.arn for f.he chemical formla input:

TOPICS: Molecilar Strictiire/Shape
Bonding

USES: Dmnstral:ion
Simulation

LDES:  High school chesistry
General college chemistry )
Advanced first year and middle level chemistry

TG 004 - 18
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PROGRAM NAME: VSEPR :(Caﬁéimod;;;):

DESCRIPTION: By using kuybourd counml, ﬂié user can rotate graphzc examples of compounds and ions that
have_two, three or four bonding groups of - elect.rons -on any or all three axis. This
simulation could be used as an effective lacture aid.

PROGRAM NAME: ISOMERS

DISK NUMBER: AP301,C0301,IB301

m Isonars -
Molecular Shapelstruct:ure
Transition Metal Chemistry

USES: Drill & Practice )

Demonstration
Simulation
@é General coiié&i ’chanistry

Advanced first year and middle levei cbm_st.ry )
Advanced undergraiuate or first vear graduate chem

E§(’:Rtﬁ‘i i mis progran, which pressnts two. octxhﬁdrn strm:ttﬁ-es w;th sxx randomly chosen ligands
for user deterﬁinxtmn as -to uhether the structures are identical, geometric iso;ers, or
enam::.omrs ,-could be used to introduce the coricept of isomers in the classroom setting or
used ag drill and practice for individual students.

DIﬂS Eﬁmﬁmii AP706
TOP]CS: Molecilar Structire/Shape
Organic Chemistry
Bonding
USES: Tutoring -
Drill & Prﬁitice
Demonstration
LEVELS: General college chemistry R

Advanced first year and niddle 1evei chuistry

DESCRIPIION: This mtor:tng progm thI hclp iﬂﬁiﬂﬁ viiiiiliza two-dmonsioml drawingl of orgnnic
mola:ulei in 3-D. The drill sogments are appropriate for individual use or as
duonstration aid for clagsroom lecture. Included are recognition of savhorse and Newman
projections of methane, ethane, and butane.

mow-19 30
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14 Polar Molacules
SEPARATIONS
Solubility .
Bomlingi?ohrt:y
Laboratory Techniques
Tutoring
Simulation )
ngh schooi sc:[em:e or. chenisu-y
Gaierxl conegé Ctieiiztry -
Advanced first fear and mddle level chem.stry
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 moleculss and its relationship to
§9§gbi1:§t§ is presented. Simulations of paper chromatography and an analysis of
These could

pesticides are applimim of the concepts learned in the tutarmg section.
be assigne:l or could be a speci.al project for beginning students.

Kinetics
Resction Rates
Gas Laws N

D’eionstrat ion
Introduce Concept
Simslation

!l:lgh schooi ch-nistry or scianca

General college chamistry ,

Advanced first year and iiiddle léval éhanistry

The abi.lit:y to graph th. iiiéd distribution for a gu of your chioice at mny tuperaturos
on the same screen makes this simulation program a natural for classroom demonstration of
the relationship between molecular speed and reaction rates. You canuse a temperature
range from 1K to above 10,000K:

ol
=
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PROGRAM NAME:

High school - science or chemistey
General college chemistry

‘mis progrgig}!gsﬁli:!}giugerrigp mditgnggggg;gidggiog heatmg and cooh;ng a pm-e
substance and the names of nine organic compounds that the unknown could be. From the

data given and using a CRC Handbook, the user identifies the compound. This is a very
simple spplication proble- for beginning cheaistry students.

GENERAL LABORATORY INTERF ACiNG
AP1203,001203

Interfacing

Data Collection

Data Analysis

Intezfacing

High school chemistry

General -college chemistry - -

Advanced first year and middle lavel chemistry

User can calibrgte and t.e:: a ;hmis;pr or Blggg;;rgpic I Jxr.e:faced t:o t:he computer. ﬁxé
devices can then be used to mgig!:or chmgcsﬁcqnti:mnusly or sample at intervals. Both
graphic and mumoric dats displays are available and data files can be created. The

written nmﬁli in LH 010, -IM 002, and LM 003 contain specific instmctions for
construction and use of the interface devices.

mmcum SPEED DISTRIBUTION

AP503 , 1B603

16 004 - 21
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Demonstration
Introduce Conc ept
Simalation

Higthchool chnist.ry ?5 7science B

Gensral coﬁege ch-:l:xtry
Advanced first year and iiddle Ievel étieiiitry

The ib’i.li.t:ir to graph””" the speod"”ﬁ 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 relationship between molecular speed and reaction rates. You can use a temperature
range from 1K to above 10,000K.

APLO2 ; IBLO2
Gas Laws

Simulation.
Deﬁdnstration
Introduce Cbncept:

Eigh ichoo""’”i iéieiiée 35 ;henis"fiﬁii';y’
General conege chenier.ry I
Advanced first year and middle Iml chilistry

‘mis program helpl suxdﬁn:s vimlize the d:l.rect end inveree relationships between )
temperature, pressure, and volume of an enclosed gas. The user inputs a change in either
pressure or temperature and the volume of balloon on the right of the screen reflects this

change. The original balloon also remains on the screen for comparison. Bar graphs at

the top of the screen reinforce the relationships of pressurs, volume, and temparature.

AP401;AT401 ;IBLOL
Gee bnvs

Data mlyﬁe
Demonstration
Simulation

Data Analysis

16 004 - 22 33
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High school science or chemistry
General collego ch-uf.ry o
Advanced first year and middle level chunistry

nx:ts stmntiun progru cuuld h tmid - a Wtiﬁuﬁ* for f.hs 1&5 ii-bcedure, eit.har by
the \vhblé class or for-an iﬂividuil who iiiiid the lab. The graphing (ana.lysis of data)
porcion could be an effective locturc aid to help students see the relationships between
pressure and volume of enclosed gases or it could be used as a tutoring device for
students having problems completing the Boyle's Law laboratory report. (®A safe
substitute; since the use of mercury is eliminated.)

AP4O1,AT%01, IBLOY

Gas Laws
ﬁatx c:;ttact:ion
Simslation

High school scierice or chemistry
General college chemistry

‘nu.s si.mlar.ion of ertes' I:a:u attows the user to conect data that xhows the

relationship between volume and temperature of an enclosed gas. Because it is progtamed
for. easy access by a number of students, ons could use this as a safe substitute for

heat:ing air trapped by mercury plugs.

GAS LAW 7
APLOZ ; IB:02
Gas Laws

‘I'utori.ng

Introduce Concept

High school science or chemistry )
General collegi i:hiiiitry

Thi: :lntroduction to gu laws progran allows thn user to :I.mt valuas far one of the
variables that affect enclosed gases and the coapuux- calculates the valuss for the other

variabla. From that information the user answers qggstﬁ::ﬁl;ogxiarpgngtho k@m} ”of —
relationships derived. Individual students could use this program to an advantage.

34
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AP403;IB403 ,AT401

Si.mlation - .
Educational Gine

High school science or chemistry
General college chemistry

Advanced first year and middle level

User adds gas or heat to an enclosed gas, using game paddles, to attain a maximum pressire

without exceeding the "blow- This can be done in competition format or by

experimental design.

out" pressure.

BOYLE'S LAW SIMULATION
APGO1,IB4O1

Baca Conecti;on
Simuiation

High school chemistry
General college chemistry

‘.l'tus prog:an simle;es ;hgﬁjt.ggy ggbigbggeisgndgg[:s cottact datz to xhow r.he —
mlatiomhi;p between_pressure and volume of an enclosed gas. using syrir@is nm: bcéks. The

user can ccliect data byaddtng one book it ;tm iinn rm:tng the. volume of gas in the -
syringe. Suémi:.ve s of the program do NOT give you exactly the same readings, so the
program can be used to collect class data by individual students.

GAS LAWS

AP4OY , IB4O1

Hi;gh :chooi chuist:ry
General eanege c!nnist.ry

This gas lav tutorial ptogrm offers the user the option of appron%gggfhg solution ¢ of

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

G 004 - 24
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PROGEAN. K+

LAB mﬂmnoil--nom's mw
xmiz m;oz
Gas Lavs

s e o
Data Ansiysis

lli | ] 1 ’l”I* -
General collsga chais;:*v

This progra- will accopt: volm _from mree triais, using up to_three boots pressure aaz:h,
from pmtu:gtvglun labs_sicilar to CHEM Study Lab 4, and will reurrn a print-out of the

average voinne ptus the uncertainty as well a5 the lugh and low values of 1/volume.

Printer is necesmy

GAS LAW 542
APL02 ; IB402

Introduce Concept

High school chemistry

mts :l:s smpta vsrtian 6£ GAS m 7, Uhero r.h. uiar mpu* :"'r.a t.iﬁ mnber bf iidiéﬁ, volume,

re;gtionship between two of the variables.
table.

The user then answers questions baged or; f.his

AP902 ,mm C0o902 ,HC902

isi'cﬁistﬁi Cheaistry
Problem Solving
General Review

Ruv:‘w cbncapt
Prablii Solving

Drill & Practice
High school chemistry _

General conege .hanistry .
Advanced first vear and n:tddia Iavel chanistry

TG 004 - 25



Teacher's Guide: IV/Chemistry: A Modern Course
. — mist: _ = _

""N:‘.‘k!: sm (ﬁont:l;mled)

Use this program to review and/or reinforce the way 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 the class int> teams; competing on the basis
of muber of clues recessary before the "unknown" is properly identified.

Mo 1e

Gas as and ’.Eh;e

MOLE LXERCISE

AF305,1IB305

Moles
Gas Lrws

Dr:.ll & Practices

ng,h scheol chuustry

General :ollege chemistry

‘nu;s drin and. pmttce p—ogrm hus ten problms rsiatm to mm voiméx (S‘L'P), I
Ava:gxdro 5 mnbé?, and molar mnsses of gases in maltiple choice form. User gets only one

chance ¢o input answer. Solutions are shown for incorrect answers.

20 Enev-gy and Disor—der

,.,:,::,Z: :,Z;E . comtm

'mt:oring )

Problum Solving
No bxckgromd :I;n chnuistry
ﬁizh school léience or cheni.stry .
Advanced first year and middle level c!un:l.stry

The ﬁit.roduc’”’ uction of this program can be used as a lecture aid to introduce students to_the
concepts of and the 1:lationship between energy and entropy._ It could also be used for .
tutoring an individual. The problem sclver has the challenge of maintaining the supply of
"metailium" for a S0-year period at a reasonable price by exploring for new resources,

using more efficient mining teé!ﬁlblégy; mycling, finding substitutes for metallium or

using tax breaks.

6 004 - 26
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Drill & Practics

High school chemistry
General college chemistry =
Advanced first year and middle 1m1 chmtstry

ntxs dnli and pract::l;ca p*ogra:i hn a mﬁ systun and hmt: sections that help the
user work randomly assigned problms in beginning thermodynamics.

HEATS OF REACTION
AP1201,C01201

l-.‘rﬁrgy/ Eiit;halpy
Chemical Reactions

Thermodynamics

Data Collection
Data Analysis
Interfacing

High schioo) science or chemistry
General college chemistry
Advanced first year and middle level ch-istry

Use ;his progrg}o conoct data vhna t:bc dmicxl raxctian ii in -progress usim a ..
thermal probe. tm:urftccd to l:hi computer. Ot.hor programs on tha disk will calibrate the
pr-sbi and ihily?.i the da:a collected.- Roquiru adapter box and thermistor.Additional

background and information are milablo in IM 005. Use a classroom demonstration or for

‘student data collection in the laboratory.

AP804 ;AT804

Enviromgntal ehunistry
Problem Solving
Methods of Chemistry

38
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M uﬁsruw (Com:nmd)

y_m Pﬁbl’ei 801v1ng
Similation

LEVELS: No_background in chemistry .
High school science or chemistry
Advanced first year and niddlc level cb-ilt.ry

DESCRIPTION: This program. guidu the. user ﬂn-onch the tt:q)s uf sotvi:ng a scientific. prabim--a fish
kill in a hatchery. miitiﬁn allows r.hé user to. saarch the li.bra.ry to -use colleagues
expertiii, to sanmpla and analyzs lake water, and to check the fish in order to identify
the pollutant killing the fiah. In the second part of the program the user sets up
controlled experiments in the lab to check the hypothesis in part one.

DISK MMBER:  AP902,AT301,C0902,IB902 ,HC901

m Ducript:ive anur.ty
Solution Chemistry

Periodicity
Educational Game
Introduce Concept
LEVELS: High school chemistry
Gel;erai conege cheaistry.
Advanced first year ard niddle lml éhuiitry

DESCRIPTION: This progeas, éhich;nud"*’i a eaiar iiofiiit’d’r to be effective, could be used on first day of
clags to stimulate interest in the course. Later on it could be used to introduce
solution chemistry or periodicity, since it uses three Eﬁiiﬁiéggi(ﬁo are sod:.ug::

halides) and silver nitrate. SIX SOLUTIONS was designed for problem solving; the user
mixes the six. solutions, twe at & time, in a spot plate and from the results determines

the contsnts of the six test tubex.

- 7”,;,;,,,;: IR
TOPICS: E!ivirmtn Cbiniitry
Probliii Solving-
ethcds of Chesistry
USES: Problem_ Solving

Educational Game
Simulation

xon - 39
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Iha user(s) is an- ecolgg:.st: who has biéii askad to develop a- hyp'isthéﬁis about: what :.s
causing a figh kill. The report must be supported by experimental and literature data. A
simulated library and laboratory ars available to the user. The same format as LAKE STUDY
(AP80L) but less rigorous. Good application of scientific method.

SEPARATIONS
APB08

Solubility
Bondmgi?oia.nr.y I

Laboratory Techniques

Tutoring
Simulation .
Introduce Concept

l-;xgh schooi scxengeiogichenxstry

Generai cuilége chemistry. .
Advanced first year and niddle 16?61 chmst.ry

mé,tﬁariiit'rbam:taﬁ 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_ miniy g:gmir. molecules and its rglationshxp to
solubility is presented.. chro

psst::tcidus are uppi:tcxtioni of t.i)a cmcpt: Inu'nbd in tie tntoring saction.
be assigned or coild be a spacial project for begmning students.

s:lnxlat:tom ot -paper. chrcmtography and an anxiysis of . o
These could

CBRMICAL SEARCH

AP902 ,AT901 ,C0902 ,MC902
Descriptive Chamistry
Problem Solving
General Review

Drill & Practice

High school chemistry
General college chemistry }
Advanced first year and middle level chemist.ry
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Use this program to review and/or reinforce the way in which the chemical and physical _

properties of conpcmds can_be used to_distirguish_ bemoenighgniaitbcx: on_an igd;gidggg -
student _basis or_in the classroom by dividing the class ir o teams, . competimg on the basis

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

ABS GAME

AP501,1B501
Descriptive Chanistry
Problem Solving

Educational Game

Review_Concepts
Problem Solving
High school chemistry
General coilege chemistry

The physicil and chemical ér&ferﬁéi Sf 6 §§§§g}l{x§s ar.;girangogily regggled t:o ﬂxe user, ﬂxe
object of the game is to match the properties given with one of 17 possible compounds in

the memory bank. This maethod of review and . problam salving could be used by one or two
individual players, or by a class that is divided into teams.

o
e o Frobins
P

l-iiéh schoot chmiltry,,,,,

General college chemistry

This program randomly generstes 10 problems givifig either amount of solute and volume of
solition, volume an? cunicsntration; or grams of sclute and volume of solution. There is a
limited management system that keeps track +f right answers. Good program for individual
use.

LUBILI'I'Y

E\

P502;18502

TG 004 - 30
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B oot ,g ;;LZLEE iébﬁt: l)

TOPJCS: Solubility
Chemical Reactions
Chemical Formulae

USES: mwn:tanl Gaao
Review Concepts
Probles Solving

LEVELS: Righ school chemistry
General college chemistry

Advanced first ysar and middle Iml éhiﬁiitry

DESCRIPTION: Up t:o four players can use t.his progran. Each is randomly dealt from four to exght: ions
and is given the choice to form a precipitate; a gas; or pass. Two chances are given to
score from each set of ions. This is a fun way to review solubility.

DISK NUMBER:  AP802,IB802,AT802 ,CO802

TOPJCS: Environmental Chemistry
Industrial Chemistry
Problem Soiving

USES: Simlatxon
Problem Solving
Educational Game

LEVELS: No_background in chemistry
High school science or chesmistry

Advancsd first year and middle level chﬁistry

DESCRIPT]ION: In thil slmlationliiii, the iiser controls the porconl:agu of prim.ry secondary and ,
tertiary treatment at the local water treatment plam’. to_keep the dissolved oxygon _above
the government standard of S ngil..,,lnt.roductory pages. have needed information. obout
;ominology and_ procoduru., ,Usor has ths opt:i.on of uv:tng h:ts data and returning to t:ho
game later, since it requires uore than one class period to play.

N :,:,,,:: I op

DISK MUMBER: AP902,C0902

TOPICS: Descrtptivoﬂiuistry
Analytical Chemistry
Problem Solving

USES: Probled Solving
Review Concepts 4

no
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LEVELS: ngh school chemistry
General conigi ctuiitry -
Advanced first year and mddle level cheni:try

Us:l.ng basic hborat.ory tests to d.t.omim its chem.cal and physical yroporties, the user
identifies the unknown coqcnmd selected by the computer. This program could be used for

review and for dmloping soms problem-soiving skilils.

PROGRAM NANE: CANAL 1;2;3

DISK_NUMBER: xﬁoi,xiéﬁ,ccéoz,imoz,mm

Tpics:  Analyticsl Chasistry

Quaiitative Analysis
USES: Siﬁlition

Problem Solving

Review Concept

LEVELS: High school science or chemistry
General coiiege chmistry I

Advanced first year and middle Iuvai chmistry

DESCRIPTION: fh@.gé siiixiatiaﬁs of juiiititivéimi'yiii g’chems’ smes for groups 1, 2, and 3 could be used as
a pre-lab review or quiz, as a substitute for the lab, or as a review before a lab test.

PROGRAM NAME: CAMAL 4,5
DISK NUMBER:  AP902,MC901

TOPIGS: Analytical Chemistry
Qualitative Analysis

Problem Soilving

USES: Simlation
Review Conncpt:
Problem Solving
LEVELS: Advanced first ysar and middle level chemistry
Advanced undergraduate or first year graduate chu s

DESCRIPTION: Thes e ;iﬁijai:iaﬁi of mqmnut:ive iﬁgiy’cii s’ctmuf’*’fi for groups & and S could be used as
pre-lab tests or tutoring, as substitution for the lab itself, or for post-lab review.

TG 004 - 32

.mi\
1




TG IV: Cfxa.pter 77272 - o Jm_:)sct SERKPHIM
o
PROGRAM NAME: CONCENTRATION QUIZ
DISK NUMBER: Aéioi 18501
TOPICS: Concentration Problems
Solution Chemistry
Solubility
USES: ProbluSoIvi:m
Review Conc ip’t:
LEVELS: ﬁiﬂn school chui:try
General college. chanistry . I

Advanced first year and middle 1eve1 cheni;stry

DESCRIPTION: ‘rhe user is given sets Of fﬁur Eolutxons to arrange in order of - decreasmg concentration.
Concentrxtmris are given ;.n terms of saturated solutions, mola.r:.t:y and number of molecules
ifi & given volumié. USer has access to a data table of solubilitiesand molecular weights
for assistance in making decisions. Explanaticns of wrong answers are given.

DISK NUMBER: AP502, R IB502
TOPICS: Selution Chemistry
Solubility
Equilibrium
USES: Edwtiml Gili
Problea Solving
LEVELS:  High school chemistry
General college chemistry =~ =
Advanced first year and middle level chemistry
DESCRIPTION: In this sducational game, two players are each given sets of five cations and ten anions.

ﬁfé object is to form as many precipitates as you can during your turn. When one player
makes a mistake, ths screen changes ion sets and the other player forms precipitates. The
instructor has the option of letting students use solubility tables during piay:

Chaptexr 22 Coixi :i:éif: :Lva a.nd Collo 1dal Properties

PROGRAM NAME: RAST 2

DISK NUMBER: APSOi,ATS01 18501

TOPICS: Solution Chemistry
Moles . . -

c:onigutivs Préfaéttiu




T 2 (i)

Demonstration
Introducs Concept
Similation

Hiﬁi tcmscl; é!ﬁisﬁ-y
Gﬁnral collcge éh.ist.ry -
Advanced first year and niddlo level chca:l.stry

This similation program introduces the moial ilggx:eggogigoggnm concept and formula: The
user determines the melting point of pure camphor and the melting point of a mixture of

camphor and an_ %“m ths Rast method by rud:tng thi balances, éontrolling the hiit:
applied, and_ ruﬂing the final nslting point. The computer gives the user a data summary
and another look at tha fomla, so that he/she can calculate the molecular weight of the

*unﬁ 0WN .

GENERAL LABORATORY INTERFACING
AP1203,C01203

Interfacing

Data Collection
Data_snalysis

Interfacing

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

Uur can_ cglihrac. am t:est: g !:hgmhtor or Btocktronic i tnurfaud to tm caqsum 'Iho

devices can then be uud to monitor changes ;gmttiiﬁmly or- iai:lo at: intomls.f Both
_ The

writtin lﬁterials in M 010, M 002, and DI 003 contain specific instructions for
construction and use of the interface devices.

23 Reactiona and Chemical Eqﬁilibrium

SULFURIC ACID

APBO1,AT801 ,C0801 , IB801 ,MC801
Industrial Chemistry
Equilibr i‘;‘l i

Problem Solving

"imlat:i.on

Problem So lving
Tutoring
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LEVELS: High school ii::iimo”; ur chenisit?y
Genaral college chemistry L
Advanced first year and middle lovol chnist:ry

m ESc :':m:: N: Use this simiation program to hil;p xuﬂm apply. t;ho chnical principles ot' reaction

rutu and iquitibri\i. -The_user ulocfl ths starting materials and reaction conditions to
get l:hi greatest pouiblo yicld with the least pollution emission and for the lowest cost.
The introduction of tha program can also be used for tutoring.

ﬁw;ﬁ NAME: MOLECULAR SPEED DISTRIBUTION

DISK NUMBER: AP603;1B603

TOPICS: I(:I:natics -

Reaction Rates
Gas Laws

USES: Demonstration
. Introduce Concept
Simulation

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

w The _ gbih;y ;o graph ﬂm speed distributwn fur a gas. of yéur choxce at many temperatures

on the same screen makes this ltml;iition prognn a natural for classroom demonstration of
the niutiunhip botwoon mlocula.r spead and reaction ratss. You can use a temperature
rangs from 1K to above 10,000K.

FROGRAM NAME: GENERAL LABORATORY INTERFACING
DISK NUMBER:  AP1203,C01203

USES: Data Collection
Data Analysis
Interfacing

LEVELS: High school cheaistry

*General college chuistﬁ
Advanced first year and middle level chn:l.st.ry

DESCRIFIION: User can ulibrgu a.nd test a thermistor or Biocktronic I intirfﬁod t:o tho couputor. The
devices can then be used to monitor changes continuously or sample at intervals. Both
gtaphtc and nunr:tc data diiplay; -aré available and data files can ba created. The
written mitixl;i in IM 010 -LM 002, and LM 003 contain specific instructions for

construction and use of the inr.orfnce devices.
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DESCRIPTION:

et Sy o

KPGOI 13601

Bquilibrium
Chemical Reactions

Descnstration

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

lapﬁé of display cycle,
reaction of acetic acid
about two hours to come
very effective for

EQUII:IBRIUH SIHUWION progrm a;nuws thé ussr to chaase thé tme
the Grigirml conceﬁtratxons of the.treactants and products for the
and eﬁtl;g.gplrto form water and gt.hy; acetate. This reaction takes
to equilibrium in real time. The graphic form of data display is
classroom demonstration.

AN EQUILIBRIUM SIMULATION
AP603, IB603

Equilibriwm
Chemical Reactions

Reaction Rates

lJenonstration )
Introduce Concept
Simulation

H}éij%i ch-ntstry,,,w

General college chemistry ]
Advanced first year and middle Ievel ch’eililtry

This simulation of the formation of HI from its slepsnts shovs the activation energy
curve; it allows the user to input begimning concentrations of reactants and product and
to upset the equilibrium once it is achieved: _If you are going to use this for a

g;gg;gggﬁdpnmmtion, decide befors class what values to mpm:, since some

concentrations require longer t;hin a éli.is periéd o come to oquilibrim--bur mybe yeu
want to show students how long it really takes .for this to happen!

BUCL
AP60L

mtibn Ritei
Kinetics
Organic Channtry
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Data Collection
Demonstration
Hishm” school chemistry

General colleg- ch-istry, o
Advanced first year and -iddh lml chemistry

Be..ausa th:ts progrm nnm thips?;f.o Ehinge eithet teqerature or solvent concent.rat:xon

or bcth, the effect of ﬂffn variables on the rate of reaction can be studied--either by
an individual student or by a class as a wvhole if ussd as a demonstration aid.

XENON
AP605

Squilibrie
Problem Solving
Laboratory Techniques

G’oneral college chmistry
Advanced first year and middle level chenistry
Advanced undergraduate or first year graduate chem

xenon ftuoridu. _Not. unly dm th. user control ti’q’oramrc and prenure of the giiii,
but also. ﬁiipulitu th- valves in-the vacuum-systea on the screen. Student users will
need background before starting this lab simulation. There is excnullent documentation on
the back of this disk.

Thermodynamics
Kinstics
Equilibrium

Datx Anllyl il
Stmmién
Demonstration

Gianeral college chenistry )
Advanced first year and middle level chgnist.ry

Advanced undergraduaf:i or first year graduate chem

-
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-

m m and KINTHERM STANDARDS (Continued)

DESCRIPTION: For advanced students who vant a challenge, this is it! User may input equilibrium

constants and time and ths program plots the wimﬁi curves for the reactiom.
For cmsm nicm md demonstration, - f.h. STANDARDS program has eight curves

obtained from KINTHERM that can be used for coqa:'ativn purposes.

R :::::, m mé

DISK NUMBER: AP601;IB601
TOPICS: Equilibrium

UsSES: Simulation :
Demonstration .
Lm HiglL school chenxstry,, -

Genaral college chul:tsti-j

and products. The user inpuu t.h. niamber of init::lal reactants and products and forward
and reverse rates. The computer calculates the equilibrium constant. Theuser can conpare
constants based on different concentrations (different number of balls) of reactants and
products.

TOPICs: Equ:tl ibr:tt-
Reaction Rates

USES: Demonstration
Simulation
Introduce Concept

Wr EVELS: High lchooi ch-i:txtry
Genaral éonog. éhiiistry

m@ Tho uur inputs t.h. 1n:|.t:h1 fo:vard and reverse ru.ct:i.on rates and the coquw
graphically demonstrates how ths number of reactants and produ;uigti\g!-gvg j%m: _The
tiiif can watch equilibrium being uublgbgﬁ EIE %@7@@!:9@7311 givan in bar

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

assignment or for classroom demonstration.

PROGRAM NAME:  RATES

m" NUMBER: AP601 ;I1B601
cow-3 49
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CIITTTIIT T ,:; [ i: Izl :Vﬁi

TOPICS: Reaction Rates
Kinetics

USES: Demonstration
Nata Collection
Simulation

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

PROGRAM NAME: KINETICS--A SIMULATION LAB

DISK EUMBER:  AP601,IB601

ToRjcs: Reaction Rates .
Kinetics . . :
Laboratory Techniques

USES: similation
Pre Lab Discussion
Data Collection

LEVELS: High school chemistry .
General collegs chemistry

DESCRIPIION: Use this simulation program as a pre-lab practice or to actually collect dita for the
starch-iodine clock reaction. Excellent graphics and specific instructions take the user
through tha lab procedurs, choosing solutions; rinsing glasswars, and mixing the
solutions. Options include setting temperature and selecting different concentrations of
all solutions.

PROGRAM NAME: EQUIL TIC-TAC-TOE
o !,’7:;,;;,,’5 E“Si,,,, ,S

IOPICS: Equilibrium
Problem Solving

USES: Educational Game
Problem Solving
Review Concept

)
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FROGRAH MAME: EQUIL TIC-TAG-TOE (Comtiriisd)

m High school cbgnis;ty,,,,
General college ch-htry .

Advanced first year and middie Icvci chwi:&y

DESCRIPTION: carroct anlwots to lolution and acid-buc equilibrim problns earn the users X's or 0's
on the Tic-Tac-Toe board. User(s) should have a calculator handy. An excellent way to

apply the equilibrium concepts.

ol - ; :;;,:,,,::;,::é . :;ZZ:,:é

DISK_NUMBER: APIZOZ,(!)IZOZ
TOPICS: Rifistics

Transition Metal Chemistry :

Reaction Rates

USES: Datx Conaction
Uaﬁ Analysis
Interfacing
m: General College Chem.stx'y o

Advanced first year and middie_ level chemistry

Advanced undergraduate or first year graduate chem

DESCRIPTION: ‘niif program interfaces wit.h a "Blocktronic" colorideter to measure the rate of thermal
decay of heavy metal complexes that have been radiated with strong visible light. Of.her
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

TOPICS: Reaction Mechanizms
Organic Chemistry

USES: Simulation.
Ddismtrition

Introduce Uoncept

LEVELS: High school chemistry '
Ganeral collsge chemistry . ... . __

Advanced first year and middle level chuiitry

DESCRIPTION: m INMION of ﬂiil program limlatu tho mltl-ltcp mchanim of the chlorinat:ion of
mthano A simlunoous printout at the bottom of the screen keeps tally of each species
in the mechanisn. Because the sequance may be stopped and started with keyboard commends,

this program could be used as a lecture aid to introduce or demonstrate reaction
mechanisas.




Project SERAPHIM

:ﬁ: oIl :ﬁ;

Aéiaé, Bases , a:rtd Salts

AP501,1IB501

Acid-Base Chemistry
ﬁﬁiiiﬁié:: oo
Solution Chemistry

Ddiirtstmiéﬁ :
Introduca Concept
Tutoring

High school chemistry
General college chemistry

Ihé first sci'ééns cf thxs progran are t:ut:or:.al on ume concept of the d:.ssoc:.at:xon of
strong and weak acids. """

start with the graphic repreuntation of the dissociation of HX to H+ and. X-; then watch
the acid molecules dissociate on gcreen and compare the percent dissociations that are
calculated.

LOWR Wl’iiéﬁfsm’*

KPSOI IB501

Acid-Base Chemistry
mtor:l:ng -
Dr:l:H & watiéé
Introduce concopt

High school chcnisr.ry
General collcgc chgni;t.ry,,,,,

Advanced first year and middie ievel chu:tstry
m uxccncm: tﬂ:tcrinz and practicc progrn ti'ia’t E’dciiiii on the ﬁronstidll.oirry coiiciiii: of
ccnjugatc aczd/buc pairs. In-the problem portion;, the user may choose up to nine acids
to arrange in order of dccrcu:lng strength based upon_the equilibrium reactions given.
The problem section could be used in a classroom setting:

AP501, IBSOI

Acid-Basc Chuis;:y
Concentration 'i’eminotogy/?robim

52
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U;sﬁwwﬁ @;éﬁ - -
Drill & Practice

WVES:  High scwol chemistry
General college chemistry

m ljg tﬁ:oiggx phyu-s -y use_this program to cuqcu for t.up score. tn sotszi:ng nomlit:y and
molarity problems, fur [E+] and {oa-] tﬁhig kw, for. pH given {H+] or [OH-], or titration
problems given émi‘.anmtion of either the acid or base. Each player solves the same
problem, Wit is assigned a different nugerical "given" anount.

Cﬁif)f:é; 25 So Iutions of E]:ectro 1ytes

PROGRAM NAME: mc:p:nuon GAME

DISK_NUMBER:  AP502,IB502
TOPICS: . Solution Chemistry
Soiubﬁity
Equilibrium
USES: Educational Gase
Problem Solving
LEVELS: High school chemistry
General college chemistry ...
Advanced first year and middle Icvcl é!ﬁiitt?-/
m In th:l.s oducationnl iiii; two playcrs are uch givm sets ot‘ Eive cat:iom and ten anions.

The object is to focrm as many precipitates as you can during your turn. When one player
makes a mistaks; the screen changes ion sets and the other player forms_ pmipiutu. The

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

PROGRAM NAYE: ACTD-BASE PROBLEMS

DISK MUMBER: AP501,IB501 :
TOPICS: Acid-Bu- Chemistry -
Concentration liriiiﬁlogy/mblm
USES: Ravicw :
Drill & Practice
LEVELS: High school chemistry _

General college chemistry

16 004 - 42 .
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ACID-BASE PROBLEMS ~(Continiisd)

Up to six players may use this program to compete for top score in solving rormality and
molarity problems; for [H+] and [OH-] using Kw; for pH given [H+] or [OH-]; or titration

probless given concentration of either the acid or base. Each player solves the same

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

CHEMICAL HANGMAN (1 OF 3 CHEMISTRY GAMES)
AP201 ; 1B201; TROO1

Vocabulary
General Review
Revxew
Educational Gm

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

Students can review chenistry vocabulary by playimg the traditional game of Hangman.
Terms include organ:tc fmily names, vocabulary from atumic and Wslecula.r structure, gas
law, ﬂleriiodymnics, selitions, equilibrium, penodzcit:y, and bonding.

EXCESS
AP301,IB301

H:id-!’ue Ch-ni.stry
Stoichiometry

Post Lab Discussion

High school chemistry
Genaral college chesmistry
Advanced first year and middle level ch-utty

a:czss vas duigmd for cianroon d-mamtton to. tnu-oducc t:hc concupt: of sXCess

1t is upcc:tnly iffcctm for ihwing whnt hlppm to the pH 65 ﬂli salution u
yim git éléi- to the indpoi.m: ot’ a titration, since the computer calculates the pH as well
as the moles of of excess reagent and moles of water formed.

54
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DESCRIPTION:

— ,,,:,7:
- :i

A.PSOI IB501

Acid-Base Chemistry
Analytical Chemistry

" Equilibrium

Im:ortng
Demmtration
Introduce Cbmept

Gemral collage chnj.stry o

Advanced first year. and niddle Ievel chuntstry

Advanced mdergraduatc or f:;rst y@n‘ graduate Ehiﬁistry

Because r_lus progm allows the user to mput the name, dxssoc:.at::.on constant, and r.he
concentratmn of the acid, :|.t: could be used to introduce the concepts of weak, diprotic,
and triprotic acids by comparing the graphs of their titrations with a_ st:rong base. A

printout of the concentrations of H+; HA; B; and A= at. every :25 change in pH is
available. The explanation section is good for tutoring the user.

pH (7 Programs)
AP502 ;IBS02

Ac:[d-Buse Chan:[stry

‘mt:aring -
Drill & Practice

High school chmizt.ry o

General collegc chuistry

Advanced first year and niddli livil éhuistry

strong and weak acids; Ka, [H+], [G'l-], buffer so utions and titration. The user is given
quantitative problems to solve, most of which require the use of a calculator.

Analytical Chemistry
Equﬂ ibrium

DEM, f”!iiti'it;ién
Lab Data Check
Simulation

55
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PROGRAM NAME: pH PLOT (Continue)

@ Hz.-gh school cheni.stry )
General college chemistry - -
Advanced first year and middle level chenistry

w With koyboc:d commands the user can titrate stmng or weak acids against. sggogg or weak.
bases. _The introdgctj.og sectigl}igxplahm gmiu;e of equtlibrim expressions to calculata
the pu of _tha sclution. during titration. -This program can plot titration curves faster
than pcrfomhig t:lrc ml titratiori wich pH meter, can be used to check student-
calculations, » and to determine the volume at which neutralization occurs t—raplucally and
mthemti.cally.

. ::::,:, ﬁ,m

DISK NUMBER: AP604

TOPJCS: Analytical Chemistry
Quantative Analysis
Laboratory Techniques

USES: Sx.mlation

LEVELS: General college chanist.ry
Advanced first year and middle level chemistry

DESCRIPTION: The technique of back titration to. cn;lygeiglcgggle{g;xtm of carbonates is smulité& in
this program. The user has the option of computer-standardized solutions or user can
standardize with the computer's help. This program can be used as a pre-lab assignment to
acquaint students with the uicimim or to actually collect data to detérmine the
composition of the mixture of sodium carbonate and bicarbonate.

PROGRAM NAME: WEAK ACID/BASE

DISK NUMBER: AP501,IBS01

TOPICS: Acid-Base Chiemistry

USES: Tutoring
Drill & Practice

@é General_ collcgc chunistry ; .
Advanced first year and niddle level chunist.ry °

DESCRIPTION: User is given the molarity and dissociation constant for & weak acid in aqueous solution

at room temperature and must solve for the pH of the acid. In some _cases the quadratic.

equation must be used. _There is an option of. csi;ng the. prtntcr or the screen during the

""check" session; where an explanation is given for wrong answers.



Iea.cher ' s

DISK NOMBER:
oprCS:

Iv/ Gl:xemistry s

Guid

Oxidation-Reduction Chemistry

Edncatimi Gl-

Problem Sclving

High school chemistry
General college cheaistry
Advanced first year and middle levei chenistry

729713e a gnﬁmgr of th:ts "high volt:ngé - game " you need a uble of Electrode Potentials , 8
fast keyboa:rd finger, and the luck of the random draw from the computer's data base. M
playe:s can be accommodated at a time.

LIMITING REAGENT

AP306

Oxidation-kad@tion Chamstry

Stéxchiomt:ry

problea saiving’”:

Drill & Practice

Hiﬁschool chcnistry

Gegterai concgc chuiltry -

Advanced first year and niddle lml ch-ittry

‘rhi.s progran has a soriu of four r.dox rnct:iqns t:hat: tmn a nini-n of t:hgoc ructants.

The user is to find the limiting rggcnn;f Hints are provided and the user's score is

kept. Useful as individual practice or quiz:

Oxidation-iteductton ainist:ry
Drill & practice

Righ school chemistry
General college chemistry

giiégjt::ﬁéiii Eﬁé ‘15& of uxidltiéﬁ-reduction equa:ions to solve and whether to use the
printer or screen to "check" user's solutions. Modification guidelines are available in
AMO09 .
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Chaptexr 27 Electro’chemistry
PROGRAM NAME: FARADAY 2 (and FARADAY AID)
R :::::,: Aigbji,,,,,s
Topics: Eiectrochqrictryl Eloc&élysii
Chemical Reactions
Oxidation-Reduction l:huultry
ﬁﬁ: 'mt:oring .
Deponstration
Data Collection
LEVELS: High school science or chemistry
General college chemistry
@Eﬂﬂﬂ The mit.mct:xon section of this prog:an m;:oduces t.he congggt_g gf electrotyszs, coutombs,

and f‘iii&iﬁi., The user m ny set_the t.upmtura, pmsure and time (and if you lmve -
paddles; can change the anonnt of currmt) in this clactrolytit of water siﬁilat::.on and
than read_ths volume of each gn collscted in érdor to.calculate the value of a-Faraday
(see mmy l&id for hélp) The s:i.mlat:i.on itself could be used as a lecture aid to
introduce the topics of electrolysis or redox reactions.

PROGRAM NAME: ELECTRODEP

i ,,:Z::Q; xp@

TOPICS: Electrocheaistry, Electrolysis
Oxidation-Reduction Chemistry
Atomic Structure

USES: Bata Coﬁoction

Pre- Iab Diu‘ﬁiion
Demonstration

LEVELS: High ichaa ch?nistty

Advanced first: year and niddtc 1m1 ch-ntstry

DESCRIPTION: Use thi: program as a p-o-lab discuni.on if you assign an oloctrodcpositi\:n lab. Correct
lab procedurs is simulated. Otherwise use as a demonstration where you collect data to
solve for equivalent weights ot copper or a mystery metal. User has option of controlling
time and current.

[ ,,;:i p— :i& I

DISK NUMBER: AP206
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USES:

LEVELS:

T _ ::;.;
C T ;::;'é

I ;,,::L?

::;::::

Educational Geme
Review Concepts

H:l;dt Ic;lnsal; mtry
Genaral colligi ch-ist.ry -
Advanced first year and niddle level chuistry

Based on the fiiﬁii: of Ttivi.al Pursuit, t.his edu;a;ioml gann bas_ quest:xons f:ogighggxggli

organic; inorganic; periodic trends; history; and structure categories. A maximum of four
On. the sams. disk (mos) are

players, wﬂ:h caiculators_ md penodic ablu, can play.
file programs that allow the instructor to edit or add questions to the game file.

CHEMICAL DUNGEONS
AP602

Probtu Sotvtnz
Solution Chemistry

Chemical Reactions
Educational Game
Problem Solving

R:tgh schoot chﬁnis&y

General colle’gi chemistry -
Advaticed first year and niddle lml ch.ni.stry

In this chanical advmtu:c gg- ;bo _user. soimch-istry-relaud probln-s i—.n order to get
thmughtbodmg.onaiivowtththtrmm ‘DBdmgconhnSIrocnwithﬁm
chemical problems to be solved. A roving professor quizzes the user on different aspects
of clmist!'y from a bank of randonly accessed questions.

AP601,1B601

Electroamisr.ry -
Oxidation-Reduction Mltry

DEill & Practice

General collego clmist.ry :
Advanced first year and_ uiddla 1evel chauistry

Advanced undcrgraduate or fint: year graduate ehmittry



TG IV: Chapter 29 Project SERAPHIM

w This_ progrm oggogsitliniuser a choice of tho ntmbér of problens on calculat:mg cell -
votugu at standard and m-imdzrd éo:ﬁlitioos ond an option_ of checking user's work on
the screen or printér. Help and him:s are available vhen wrong answers areinput.

Modification guidelinu for this program are available in AMOO9.

PROGRAM. NAME: DECAY :
DISK_NUMBER: AP1001
TOPICS: Niclear Chemistry/Radiation
Atomic Structure
I’_sﬂé Sxm;ggxon
Demonstration
Data Collection
"LVELS: Mo background in cheaistry
High school science or chemistry
General college chemistry
DESCRIPTION: Collect the data ﬁ'oili throo or more SUCCESEive runs of ‘this program to illustrate the

"rﬁidomess“ of radioactive decay. The graphics in this program are suitable for use as a
classroom demonstration that simulates the decay of 1000 atoms of a mystery substance. A

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

Chapter 29 Ciassex of Organic Compounds

PROGRAM NAME: CONFORMATIONAL ANALYSIS

f; — :,:::::: 5766

MG Wolecular Structure/Supe
Organic Chemistry

USES: Tutoring _
Drill & Practice
Demonstration

LEVELS: Gonorui coliigo chilistry

Advanced first year and niddle level chomstry
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PROGRAM NAME: CONFORMATIONAL ANALYSIS (Ounttmdm tinued)

molecules j.n 3-9. Ihn drill siﬁihts are apptopmto for indxvidunl ‘use or as
demonstration aid for classroom lecturs. Included are recognition of sawhorse and Newman
projections of methane;, ethans; and butane.

DISK MPGER:  APaD3, LBS0S,AT803

TOPICS: Organic Chemistry .
Combustion Reactions

USES: Educationzl Game
Tutoring

LEVELS: No background in chemistry
High school science or chemistry

General college chemistry

DESCRIPTION: ‘nii§ progran m m:.ve mtariﬁg pmi in hydrombﬁn chﬁiftry, which it rélxtéx 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.

Higx schooi scicnco or. ch-istry

Advanced first year and middle Iml mm

DESCRIPTION: Extansive tutoring pages give the user enough backgrownd to becoms the Opsrations Manager
of a refinery. The job description includes purchasing crude oil to meet specified
demands; refining it and making a profit. Excellent for developing problem solving

skills.




DESCRIPTION:

CIITTT DL ,,,,E

R ——— :Z::;

CAMM: Conformational Analysis & Molecular Modeling

AP704

T ¢ Chemit tf'y 7
Molecular Structure/Shape

Si:lﬁlztiou
Introduce Cbncept

General college chuist.ry ]
Advanced first_year and middle ievel ;hmntty,,,:
Advanced undergraduate or first year graduate chem

This program contains excallént 3-D graphicel representations of organic molecules which
can be rotated on an-axis or & 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
conformational changes. Use for classroom lecture aid or for individual student
assignment.

Organic Nomenclature
Driil & Practice

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

mi- drﬁl and pmtice progrul gmtu :tmct:urxl fomm of orgmi; éoﬁpomdi in
rurdul sequence by functional groups and t:hn user inpuu the correct IUPAC name of the
coii)otﬁ\d There is a limited management system; user's score is kept by group of
probleas.

DESIGN-A-DRUG

KP701 18701

Plnmcology
Biochemistry
Organic Chul:l;stry

Eduutionxl Gani
Problcn Solving
Simulation
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mfi;ﬁ NAME: DESIGN-A-DRUG (&mtinnod)

LEVELS: Gcnu-xl conégi clﬁiﬂ:fy o
Advanced first year and niddla lml ch-:lstty

Using a gamt @0 lecular stmcum that has active .titas idantiﬁgd, f.bg user_ sglgct.s aé,:
at:o-orgrouptoboaddodatuchsiu;gfonatnnqniiimdmgvhichmcmmmm

"tests" for biological. gcg;ggg:ﬁm -game_was designed to stimulate interest in organic
and medicinal chemistry; therefors, trial and error can be used, but some knowledge of how
changes._ in electronegativity, charge and size affect "activity" cf synthesized molecules
is bhelpful.
R 7:::;& ﬁi‘,,,, _ ,oﬁ }

DISK NMUMBER:  AP705

TOPICS: Polymer Chemistry
Organic Chenistry

USES ISES: ‘mtoring
Simulation_
Demonstration

LEVELS: Hi:gh schuot chuiistry
Gensril colliige chcnizt.ry -
Advanced first year and middle lavel chem.stry

M This tutorial progm was designed to introduce the concgpts of ;dcil;tioﬁjﬁcjl gondensatmn
polymerization to the usegf: Partgiggigﬁj;@grg?gould be used as a classroom
demonstration or lecture aid: Extensive documentation and background information is

available as IT 006.

Chaptex 30 Orga.n:l.c Roact.:l.ons and Eiéchem:r ut‘ty

o T ;,,,i —
DISK NUMBER: APBO §,uao’*’§ 18805
TOPICS: Industrial Cheaistry
Environmental Chemistry
Methods of Sciencs
ﬂ’ ﬁhﬁ Probld Sélving
Introduco Concept
Simulation
@: NO b.ck‘rm m M‘EQ:::’;:,
High school science or chemistry. .

Advanced first level and middle level cl'rdlilﬁ'y




PTION:

‘nte uscr(s) must mke mﬁiéﬁi to the local city government reg.irding data on BCTC,
amﬁdmiﬁﬁgﬁ whichh’a’ib?iﬁfomdintheriﬁi'belwachaicalﬁliﬁ’. The
user has litarature, a laboratory, and other task force members available to help decide
nde tion to be nar.le. 'Ihis is an excellent application of scientific method,

DESIGN-A-DRUG
AP701,1B701

Pharmacology
Biochemistry
Organic Chemistry
Educationxl Gume
Problm Solving
Sim:lation

General college chenistry

Advanced first year and middle level chemstry .

Usmg a parent mleculu' structure that m active Sités ldentlflt.d t.he user selects an
atom or group to be added at each site to form a tranquilizer drug which the computer then
"t’ests" for biological activity. The game was designed to stimulate interest in organic
and g:edicinal 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.

Tutoring
Similation-
Demonstration

High school cluniat:y _

Generai coliege chcniatry

Advanced first year and uiddla level chinistn

#2:c of addi%ion and condensation
5¢d 85 4 21..5room
:'gronnd iicormation is

Ihis tutorial progran vas duignod to intro.iv"-e o.e cone
polyberization to the user. Parts of the ;r:izraa ~aur o
demonstration or lectura aid. Extensive dorur.ar. cisa ood e
available as IT 006.

D
RS
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Genaral

OGN NAME

v/ cizemistry 2 A Modeérn Course

AP702

Polyer Chemistry
Analytical Chemistry
,;,,,;éi;;ii B

Advam:cd first year nmi iiddlé levml éhiiiitry -
Advanced undergraduate or first year graduate chnistry

educational game allows students to use IR, DSC,

Using an adventure game format, this
identify an unknown polymer.

light scattering techniques, etc. to

AP603
Organic Chemistry
Simlxtion

Demonstration )
Intrnduce Concept

nggral cplhgo chnht:ry,,,,,

Advanced first year and middle level chuittry

m xmmou of t.bis progras simlatu uu -um-sup mechanisa of uu chlorinat:ion of

in t.h- mchnnin. Because the uqmnco ny be stoppod and s;;r;ed wi:bkggggggicovmds,
this program could be used as a lecturs aid to introduce or demonstrate reaction

mechanisms.

Rev:i.ew Recommendat:ion-
CZI. SEARCH
AP902 ;AT901 ,C0902 ;MC902
Dncriptivc Qiﬁiiti'y
Problem Solving
Gensral Review
Review Com%f”’éi,
Problem Solving
Drill & Practice



R ﬁ::é
I :Lﬁz

DESURIPTION:

Glmﬁeﬂz SﬂRCH (COntimmd)

H:.gh Bchool chen:lstry
General college chemistry -
Advanced first year and middle level chemstry

Use_this ptogru ;o review and/or :einforgg gha way in which ttm chauial a.nd physxcal -
ropgrtiasigf cgnpoundl cﬁ:u}ilge used to. distinguish bitﬂm then, either on-an mdivxdual
student _basis or in the classroom by dividing the class into teams, competing on the basis
of mmber of clues necessary before the "unknown" is properly identified.

AP501, IBSO1

Descnpt::.ve Chemistry
Problem Solvmg
General Review

Educational Game
Review Concepts
Problem Solving
Righ school chemistry )

General college chemistry

The phynca; zmd ch&ncxl propertxes of 6 eompounds are randomly revealed to the user, the
obJéct of the game is to match the properties given with one of 17 possible coupounds 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.

AP902,C0902

Descriptive Chemistiy
Analytical Chemistry
Problem Solving

Problen So 1vin3

Review Concepts

High school chemistry
General college chemisgtry
Advanced first year and middle levoi chuistry

‘,’5!“3& pgg;ciiaborutory tests to dctminé it.z choﬁical and ghy:ical properties, the user
identifies the unknown. émpmd ulcct:ed by-the computer. This program could be used for

review and for dovoloping some problem-splving skills.

TG 006 - 55 66
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CHEMICAL DUNGEONS (Continued)

Solution Chemistry

Advanced first yilr and niddlc lml dﬁiiitry

In t.!iii ch.i’ o Cil adm renture gane tlii user ib’lv’ii chemistry-related problems in order to get
through- the dungeon alive with ths trsasure. The dungeon has 51 rooms with eleven
chemical problems to be solved. A roving professor quizzes the user on different aspects
of chemistry from a bank of randomly accessed questions.

KPZOI IBZOI,'IROOI

6, ,’l,fl,, o

General Review
Ravxw,,,,,, .
Educational Game

High school chemistry
General college chemistry
Advanced first year and middle level chaaisr.ry

Students can review. ch-tstry vocubuhry by phyirg ths mdtttonll ™ of thngnin
Icr- :I:m:lud- org-m:l;c family namez, vocabulary from at:eiic ind .olcculu- structure, gas
liWi; dur-bdsmnics, solutions, equilibrium, poriodicity, and bonding.

CHEMICAL PURSUIT

AP206

Ganeral Review

Bducational Gess
Review Concepts

High school chemistry

Gansral coliege. ch-ltstry, o

Advanced first year ard middle Iivcl chilixtry

Biud -on th. fomt of Irivhl Punuit, r.hu oduutionnl gaa hu quutions from physical.
organic, inorganic,-periodic trends, history, and structure categories. A maximm of four
players, with calculators and periodic tables; can play. On the same disk (AP206) are

file programs that allow the ingtructor to edit or add questions to the game file:
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SERAPHIN APPLL DISK AP201

lIIllC ,1,6 IOl DIl :,::L;if,_’i

TOPICS: Atomic Orbitals
Atomic Structure

This program is an effective lecture axd in teaching the

follow1ng concepts related to characteristics of electrons and
atomic structure.

li You- can. show that an electron must have exactly the
right energy. photon to raise it from ground state to an

successive low-energy "hits" and it cannot ﬁgivé

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 nancometers. By changing- the wavelength to either 96
or 98 ranometers, you can show that the electron is not
affected by either of these wavelengths.

2i 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.

§i The graphic representation shown on the_ right side of

the simulation screen relates the animation to the

diagrams of the hydrogen spectrum usually shown in

chemistry text books.. The lines on the graph appear
szmultaneously with the animation.

4) Because the enerqy of tﬁe pboton fs 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 comes down in two stages--to level two and
then to level one. Use this simulation to explain why

:ione-eiectron system can have a multijple of spectral
nes.
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HOW TO USE THIS PROGRAM
oIl ::ﬁﬁiiﬁéﬁ? ﬁéaﬁi:;ﬂ,::;;éi

. This program will run on any of the Apple II famlly, with
1 d’sk drive, DOS 3.3.

GEHXM;STMHED

,,,,,, eopy the documentatxonf(side 2 of the master dxsk) 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. 1ntegr1ty

of the master disk. To make a copy of side 2, boot up an Apple

System Master, DOS 3.3, and type RUN COPYA. P*es* RETURN.
Follow the instructioris of the program, using sids 2 of the
master disk as th: source dlsk

Boot up Bisk 329 by 1nsert1ng the dxa& into the disk

dtive, closing the disk drive door, and turning on the computer.

You will find the switch on the left-hand side »n the back of the

Apple. Turn on the monitor. The Project 3%FR2IHIN ‘. itle page
should appear on the screen.

RUNNING THE PROGRAM:

,,,,,,, Press RETHRN untxi the Program Entrres menu appears and

choose #12 BOHR.ATOM by using the --> key tu mcve the hl@hllgh“

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

: The program has ‘vWo pages of 1ntroduction and one page of
1nstructions., You can go back to the instruction page from any
point in the program by pressing the I key.

When the. simuiatxon page is on the screen, you may use any

of “he fu rlowing commands:

Press F to flté photons of the waveléngth indicated o
(Note that the instructions indicate that you-can
get continuous photons firing by using the REPEAT
key. -On_’pple models that do not have the REPEAT
key, just hold the F(ire) key down contin-
ually) -

;~5 to increase the wavelenqth beinq fired

<-- to decrease the wavelenqth being,fired (note that
to go back to the instruction ] page

to-see the example, which Shows yoﬂ,the nume:ical
values of the first four energy levels in the

[ N I

hydrogen atom. It also shows the partial.

" calculation of the wavelength necessary to ekcite

the electron from the first to the second energy
level.
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GETTING OUT OF THE PROGRAM:

Press X to exit the program . The simulation w1§§ remain’

on the screen. If you wish_to_use _another program

on this disk; reboot the disk by cturning off the

machine and turnxng it back on or press CONTROL,

the OPEN APPLE and RESET at the same time. Take

the disk out of the disk drive ONLY when the red

light on the drive is out.
TO MAKE A UEPARATE PROGRAH DISK:

If you - lsh to copy this program to another,dxsk follow

tie dlrect;ons found in "How to Make Your Own Seraphim Disk."

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

HELLO1 §§B-BOHR'1 PAK
AUX SCR-BOHR-2.PAK
BQEB*QEQ SCR-BOHR-3.PAK
UNPACKER ' SCR-BOHR-4.PAK
BOHR - SCR-BOHR-5.PAK
BOHR. SH SCR-BOHR-6 . PAK

SCR-BOHR-7.PAK




<:>I%:E>l£:Et l?t:)l%JNI - _ -
————————— —r— — =T'
Project SERAPHIM | G ———
J Address: oo —
NSF Science Educagxgg: o
Department of Chemistry  _ o o —
Eastern Michigan University City: _ State: ZIP: —
Ypsilanti, MI 48197 Country:
jsii;iti‘ié : See SERAPHIM Catalogue ‘or details; prices are per disk, not per program.
Or&;; No B;;é;*ptzon Quantity fticé fdiai
IM 006 SERAPHIM Catalogue 1 frae
IM 007 Softuare List - - - . . A;thf . 1 8.00
LM 999 #Laboratory Module Package- (disks. iod written] 1 40.00
IB 888 #IBM Disk Package (2/86 edition: 20 disks) 1 195.00
AP 999 *Apple Disk Package (7/85 edition: 34-disks)- 1 160.02
AP 888 *Apple Disk Paciage (2/86 additions: 20 disks) 1 95.00
Postage & Handling: U.S:.A. Orders. 2.00 2.00
Postage & Handling: Foruign Orders 10.00 |
TOTAL s
# Package description on reverse side.
NOTE s Payment must:

accompany all orders.

I lLabed. .

Mailing:

————
NSF Scierne Education Ypsilantt MI 48197
SEND TO:
Your name =
Address: —
City: Stater ___ Z15:
Country -

Make checggfpgygble to
Project SERAPHIM.

NGTE. To _get on_
our Mailing List to receive

Project SERAPHIM News as
well as all announce-

here =
¥l

oo T ::j

9/23/86 o

spacsIay| NIHAVIHEHS

v e armtea



ORDERING INFORMATION

LM 999 Laboratory Module Package for Apple.
Contains Lahgratory Modul;o! l:H 661 t:hrouyt m 008 plus Appla disks A‘P 1201 1202’
1203. (Package reieased as of 77/85:)

$#z0, prepud, plus postago and handling.

IB 888 IBM PC Package of 20 disks and &5&&&5&5&85.

Contains IB 101, 102, 104; 201; 202; 205; 301; 304; 305; 401, 402; 501, 502; 601,

603; 701, 703; 802; 902; i66i. (Fac&age released as of 2/86.)

$95 prepaid; plus postage and handling.

AP 999 Apple Disk Package of 34 disks and a;;:u;l;n;:;tn;n

Contains AP 101, 102, 103, 104; 201, 202, 206, 205; 301, 303, 306, 305; 401, 402,
403; 501, S02; 601, 60Z, 603; 701, 702, 703, 704; 801, 802, 803, 804, 805, 806, 807,
808; 902; 1001. (Package released as of 7/85.)

$ 150, prepaid; plus postage and handling.

AP 888 Apple Disk Packaze of 20 di;é; ;mi &;éﬁx;entatxon.

Cogﬂm ﬂ' 1545 IGG, 07 206, 306' 503. N‘Js 605 606, 705 706, 707 708, 709,

710, 711, 712, “i3; 71&; 809. (Package reicassd as of 2/86.)

sqs,pumm;ﬁﬁgwuéaaammui

éPEEB YOUR ORDER

i. Uso mis Order l?orn.

2. Use order numbers: E.E; EN 999; AP 101. Obtain thess from the ggjm
3. Payunt. must accouplny 71711 ardii'i, m pw:chuo ordor:.
pxyxbli to Pra’jcc: SERAPHINM.
levels.

Checks should be aade
This is necessary to keep our prices at the present low

4. Postage and handling charges are $2 for U.S.; $10 for foreign. Order that do not include
these charges will be returned.

ngggtg :hon!;gib. tn U S. fund: drnwn on a U S lmti; Foreign paymnts must use
xﬁEcmcxomt money orders or magnetically 'rcoded checks.
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