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v ° FOREWORD

To 1mplement ah educational approach successfully, one must match the philoso-
phy of evaluation with that of instruction. This is particularly true when individual-
A ization is the key element in the educatlonal approach. Yet, as important as it is to
achieve this match, the task is by no means simple for the teacher. In fact, without .

~ specific resource materials to help him, he is apt to find the task overwhelming. For

! this reason, ISCS has developed a set of individualized evaluation ‘materials as part of
. o its Individualized Teacher Preparation (ITP) program. These materials are designed

., to assist teachers in their transition to individualized instruction and to help them

tailor their assessment of students’ progress to the needs of all their students.

' AN

The two modules concemed with evaluation, Individualicing Objective Testing and -
Evaluating and Reporting Progress, can be used by small groups of teachers in in-
service settings or by individual teachers in a local school environment. Hopefully,

they will do more than give each teacher an overview of individualized evaluation.
v These ITP modules suggest key strategies for achieving both sybjective and objective
’ " ., evaluation of each student’s progress. And to make it easier for teachers to put such
strategles into practice, ISCS has produced the associated booklets entitled Perform-
ance Objectives, Performance Assessment Resources, and Performance Chécks. Using
these materials, the teacher can objectively assess the student’s mastery of the proc-
esses, skills, and subject matter of the ISCS program. And the teacher can obtain,
4 . , ~ at the moment when they_are needed, specific suggestlons for remedying the stu-

‘ dent’s identified deficiencies. B

If you are an ISCS teacher.-selective use of these materials will guide you in devel-

oping an individualized evaluation program best suited to your-own settings and thus . - - ¢

_further enhance the individualizgd character of your ISCS program. -

»

t

- , . The Co-Directors
. N L ' Intermediate Sci€fice Curriculum Study
N . o IR Rm 415, W.H. Johnston Building
PR o R U '415 North Monroe Street -
g N _ o - Tallahassee, Florida 32301




A THE ISCS INDIVIDUALIZED TESTING SYSTEM

" The ISCS mdwlduallzed testmg system for each level of ISCS 1&composed of four
major subdmsmns ‘

‘o . The ITP modules Evaluatmg and Reportmg Progress and lndzvzdualtzing

, .. Objectzve Testing, . . '
TP 2. Performance Objectives, ' .

3. Performance Checks in three alternate forms, and
4. Performance Assessment Resources

Evaluating and Reporting Progress presents a comprehensive overview, with many
refinements, {grindividualizing the grading and reporting of students’ progress, based
on both subjective- and objective criteria. . The ‘module /ndividualizing Objective,
Testing+ describes more specifically those ISCS evaluation materials which have ob-
jective criteria — the performance objectives, checks, and resources — and it presents
practical suggestions for their use. These two modules should be considered pre-
requisite to successful use of the other ISCS evaluation materials..

.Each of the Performance Objectives booklets ‘contains a composite list of selected
measurable objectives considered important to a given level of the ISCS program.
However, many of the long-range goals and aims that are at the heart of the ISCS
program do not lend themselves to being expressed as measurable performance ob-
jectives. Thus, these booklets should not be construed as being all-inclusive anthol~
ogies of all the possnb*e ladrmng outcomes of 1SCS.

4

“Each of three.Performance Checks booklets contains an equivalent but alternative
set of performance checks which were developed to assess the students’ achievement |
of the objectives stated in the Performance Objectives booklets. '

The Per{ormance Assessment Rewurces booklet is a teacher’s handbook to be used

in identifying the .appropriate performance checks with which to evaluate,each stu--.. .

dent. . The booklet also indicates how to set up testing situations, correct responses,
and give remedial help. '
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NOTES TO THE TEACHER : .

An overview of evaluatnon including both objectlve and subjectnve cntena is glven
in the module Evaluating and Reparting Progress and many aspects of this booklet are
described in more detail in Chapter 3 of the module Individualizin‘g Objective-Testing.
These. notes are meant to augment, ngf* replace, Chapter 3 of that module. As you

use this booklet, you will begin to see ways to modify its slIggestlons to meet your

needs better. “You are encouraged to enter your modifications at the points at which
they apply. Only by altering these materials will you evolve an evaluation system
best suited to your own classroom environment. It is important to remember that

only principles involved in objective criterion-referenced evaluation are apphed in
. this booklet. Therefore you w111 ‘obviously want to incorporate subjectlve crlterla

also, ' ) . o

Units and Chapters

There are at least two Performance Assessment Resources booklets for each level
of ISCS. These booklets are divided into units, thus breaking up a single level of the
ISCS program.into easily handled sections of correlative chapters and related excur- .
siens. The relationship between the units and the chapters of Probing the Natural
World/2 are shown in Table 1. :

LEVEL H

UNIT | CHAPTERS. |
1 land2
2 3and4 S
3 5and 6 : ‘
4 7 and 8.
5. 9 and 10
6 I1and 12 )
| 13 thm 15
-8 16and 17
. 9 | 18 and 19,
' 10 | 20and21
S| 22 tlmr-ﬁ4 S
12 25 '
Table b .

Most units include the objectives arll performance checks for two' chapters and

_their related excursions. You will recall that the number before: the hyphen in-the

Wentification number for an excursion statés the chapter to which it is related. ‘The
individual objectives and perforntance cheécks for each unit are to be selected and
A

5
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*

~ used when thé student has completed the designated chapters and-any exctirsions he -
- . wishes to do. This delay should ensure that there is no premature assessment of the .

student’s achievement of concepts and skills which may be introduced early in a unit,

but ‘which require development throughout the unit. Thus,* subdividing units for -
“assessment purposes should be done with great care. Keep this in mind if you decide .

to spot check students as they proceed through units, rather than conductmg a for-
mal evaluation at the end of the unit. _ L . ' '

" Summary Table S

-

.

Each unit begins with a double-spread “Performahce Che(l,k Summary Table.” The

- feft-hanid page of the ‘“‘Summary Table” serves as a table of ccmtents for the unit, It
~ provides a great deal of information about the objectives pertinent to the umt Usual-
ly about twenty-five objectives for each unit are introdiiced for the first time in each
“Summary Table.” Amaximum of ten relevant objec'tives from previous units are
reintroduced. :

On the left-hand side of the “Sullmary Table” is a list of code numbers, each of

.which is unique to one objective within the level. Two examples of code numbers’

and their meanings are illustrated in Figure | below.
) ’ . \\
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The core bbjectives appear first in an order that corresponds roughly to the text
" development. Exceptions to this ordering were made to place objectives based on
related processes or content together. Objectives based on remedial excursions are
numbered as core objectives because they involve skills essential to success in core
- activities. Next are listed the general or enrichment excursion objectives, and these
-are followed by objectives from prior units which are. dgain considered important te

the students’ progress. These repeated objectives are easily spotted, as a capital R °

(for Repeated)-appears after their identifying code number, giving a listing such as
03-Core-17R.+ The specific resource aids-to be used with repeated objeélives are
given in the units designated by the code number (unit 3 in the just-cited example),
" and the information is not repeated cach time w1th1n the textual material that follows
the “Summary Table.”




Eaclr objectrve code number is foUOWed by asfort descnptrve statement of that

- - objective. These short statements were written, using estudents vocabulary. ‘They -
sh\ould be helpful in commumcatrng the objectives to the- students should you desire-

‘toido so. Ways to involve your students in selecting the objectives are d1scussed in
the module Individualizing Ob]ective Testing. S B SN '

K - | .
1'.he rlght side of the “Summary Table” is made up gf eleven columns. Letters are
used in the first.five to designate the characteristics of the performance check. The
letters and their meanings are as follows: : o
M - Completing the check requires regular ISCS materials.
‘- ~ O- An observer should view the student’s performance as he does the check.
M~ _ P - Completing the check requires the use of specially prepared materials..
Q - The answer to the check is of the quick-sconing variety, . .~ : ,
. ~ T- The check will require more than three minutes of the student’s time.

B

Al

Check marks in the next four columns help the teacher assign appropriate perform-
ance checks to individual students. The first of these columns is entitled ‘‘Basal.’s -
Achieving the objectives checked in this column is considered essential to the stu-
dent’s progress. These performance checks may be assrgned to any student; however, -
better students will find that many of these offer little or no challenge.

" Check marks in the columns headed “Math,” “Reading,” and “Concept” indicate

performance checks -which require a higher level of computational skills, a higher
_reading. level, or a greater ability to think abstractly than the performance checks for
, most other objectlves Performance checks which have- no marks in any of these .

four columns are considered to be more than basal, but the skills which they requrre
. o *are within the capabilities of most students.

A tenth column lists the action verb that ldenbﬁes the theoretleal mental process _

requlred of the student to complete the performance check for the objective. A

N precrs}: definition of eag,h of the verbs used to deslgnate mental processes is given in
' the module Indzvzduahzu;g Ob/ecnve Testmg B \.

Fmally. in the eleventh column, space is provided for notes. Although you wrll
find an occasional comment printed here, this space is mainly for your notes. It
good place to put any special instructions or preparatrons you have found helpful

A As mentloned carlier, some objectlves are repeated objectives — ones that have

' appeared in previous units. -When such an objective is listed again in the “Summary

- Table,” its classification as basal or as ‘presenting math, reading, or conceptual dif-

: frculties is likely to be different. This change most often derives from a change in

npurpose The first time a concept of skill is introduced, the intent may be only to

~“Mitroduce students to it. When reintroduced in a later unit, the skill or eoncept is

frequently developed and used extensively. This, in the “Summary Table” for the

earlier unit, objectives related to a concept, are likely to be classified as conceptually

~ difficult for many students, whereas in the later units, the same objective mlght be
reclassified as basal - .

L 8§ . ' ) g



_+  Organization of Reseur'ces T

Immediately following each “Summary Table” comes the bulk of the resource
material for -each objective introduced in that unit. Once more, €ach objective is ~
identified by its code number, but this time.it appears in bold, black print in the .
outer margin directly beside the applicable resource. - A pait of-horizontal lineg
' separates the resoutces for each objective. from those for the previous and following’ . _
objectives. When no horizontal line appears at 'the bottom of a page, the resource _ S .
" material for the objectlve 1s continued on the next page. : '
“The functions of the various component'resotxrces provided for the objectives are
listed below. Two of the components (Regular Supplies and Special. Preparations)
only appear when they are needed for a particular check. When the perforpance
check does not require any supplies, the supply headirfs are omitted. Observe the

- functional descriptions carefully — they are the keys to the types of resource mater-
ials provided in the Performance Assessment Resources booklet.:

COMPONENTS FUNCTION oy

Descriptive Statement - This statement duplficates the one that appears in the
“Summary Table.” If you misread a code number and .
find yourself looking at material for the wromg objective, : .
this should stop you and send you back to the Tableto = | \
check. More important, it should briefly indicate to you : ‘
N ‘ the baelc\purpose of the objective.
. Objective’ = The underlined verb in this statement 6? the objective . . _
indicates the theoretical mental process that the student’ . _ .4
- will perform. The phrase following it indicates the content
. or process skill which the student must perform. A com- .
_ : plete déscription of the verbs and their meanings can be
- T tound in the [TP module Indtvzdualzzmg Oblecnve Tesnng .

¢ Regular Supplies ~ This Section lists a'ny ISCS eqUipment that the student 'will
: T " need — regular equipmerit that is being used in the umt W
on which the student is being evaluated or in prevnouc.
units. A
. C . . 1 _
Special Preparations Don’t overlook this section. It lists and describes marerials
the teacher must collecg or prepare in some way. Included " : 7
are special solutions, special packaging, and labels required T S
. - for materials for evaluatlon purposes. The section also
QpeleleS partleular gnds that the students will need for

g}ag\)hmg

. 'I-- N
L
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others the steps- rf:present optrons from: whteh it is sug—
. ‘_ - gested that you select one-qr- two. Some remedlathm’ .,
suggest referrmg the-student to review sectiops. of the cote,
.-, doingan excursion, or revrewmgta self—evalﬁatron questror‘
. an)d its response Lo 4 : T
How to Fmd It - Sy R ,,-f"'_:'j
. _ 4 : ’ © . : o

Student Action

- -

..

‘Remediation’”

A

- ‘This is 4 general description of what the student shou%d do '

eral principle, it is listed in this section. If the three per-
formance-checks requrre specific answm‘s, they are pro-*
v1ded below the general sttement m the student actron

L

Pe_];-foi‘thance Check A Performance Check Ais. fully stated to allow fora qu1ck

_ review of the statement of thetasks as they are presented
. td the student. ‘Pesformaneef Checks'B and C generally .
_present slightly different sit lations or wrding but ask ,
students to perform equrval nt taslgs R W

W) . ‘ :

Thrs final sectlon ou?hnes-suggested acion: that can be
faken if the student fails C{o achieve the objective. In sonte
of the remediations, the hstéd’ steps are sequentgal in"

Locatrng a partrcular objective- “Whose number you know rs easy. Just thumb
- through the pages wa&chrng for the unit numbet;which dpfears in large black’ print -
above the word core or excursion in the marglns But su posé’ you wish’ to Iocate

gbjectrve pertlnent to a-given ;ectron\or chapter

ext and you don’ t know

the number: Here 1saprocedure$ofollow .o ’

- beginning digits, "of any cpde

" 3. Look for the “Summary Table™ at thc beénnlng oft];gt unit. a
. 4- Use the “Summary Table  to determjﬂe the numbe? of ‘the objectm, L

1. Determine tl¢ unit4n which the apter occurs usmghblc 1.

2.>Thumb through this booklej
mber appearlng in large bldc rmt in the

outet margin. - - o

b

you -seek. o L _
T K

4 N S . . . 3
., o - -

Be Selective . ' - " . - s,

The resource books for-each level’ contain many more ObjCLthCS dand resources .

] ,?’ .

tﬁan any,one teacher can use. If you add objectnvesand resdurces, and. you probably
will, . your list will expand fhrther. The most succcsstul user of ‘this catalog Will be’
the teacher who. picks and chooses selectively. to meet the specific néeds of his stu-,

dents

Therefore, once you are familiar with this book, it is imperative that you ‘o

ntil you find that unit.number as the -

W

e in respondrng to any of the three performance checks based«.\ -
' on the objective. If his expected response is to/state agen- s

el

Py

v,

A

..'-'-

)
o

establish a system of selecting and ass‘gmnge'zhccks to the student. Suggestrons on .

‘how to e@tabhsh such'a systeny.are gchn 'in (“hapter 3 of the module Indlwdualzzmg “;
\

OFR?LUVe Testmg . S _ N

A

R




% .
. Whatever eeieetlon and aesxgnment qystem you develop, it myst give dt.ie regard to - - o o
e 1nd1v1dual student’s dnfferenges “For example, if 'you administer. too many recall. T

" performance cheeke to a hlgh-abtlity student,-he will not only be bored but you will - -
-also fail to assess h‘S“prUgre%adequdtely Too many difficult items administered to . I
a low-abnlnty qtudent leads to frustration and reinforcerent of the “I knew I couldn’t. C
.dg it’ .attttude Op, the other hand; even the best students need their egos inflated \ ' :
~ by some: questxbns that’ they can answer easily. And, the less able student needsto R I
<. be approprnately “thallenged.» Be careful, too, of plasing too much emphasxs on ob- ' S e L
Jeettvee ~This may lead students to pldec undue, emphiasis on tests, _thus slowmg ) ' N

. thelr\progre%% to the extent that they lose mterest m the etory lme o . L

SR Asstgmng‘ Performance Checks , " - . . . .

¢ . ~ . . . »
. . .. - -

. s . - R 7

P . 'y . . “
How many. 'perfqrrﬁtmce chedks should be assigned to a student? This question has .
" no fixed answer. The primary concern i that, pertprmdnee checks provtde the needed . L
' / feedbaek toboth you and the student. If, in your Judgment evaluating a student on- . ’ v
. a-particular unit is unnece%ary,%,hen dont do it; 1f-you feel a student needs to be - '
= e evaluated then assign an appropriate sélection of performance checks. Individualizing
Objecttve Testing makes- sugge%tlogts about how ta do this. In no case should any
‘student be assignéd all the pcrformdnee checks or even'a tandom.sampling of them.
3 Such, g p)rdettce would' subject” the student to tasks 'which would be cither unduly ' v .
diffic t and time-consuming or perhdps too snmplc for him and thereforc mednmg,- ' - R
Jesss, tiffe-wasting activities. . 0 S . T
YWish to specify the equivalent form (A, B, or C) of performance checks
thdt thc 9tudent should .do 'when tum.gmng the specific performance check numbers.
Thcre is, of. course, no dlfference in their diffjculty level. In any case, -have the stu-
. dentf reubrd butk the number and the letter of the speuﬁe perforntance’ check he
N f These nymbers and lettcrs should dppédr on his answer sheet, as they will,be o
needed to chec his response. Since the numbers arc umquc within each ISCS level, . - .
there is no need to use a student’s tliine copying the performunu: eheeks Listing - ° ' '
© % the number with the response is sufficient. It's a good idea to remind students
frequently that their answers must go on %pardtc paper.  not in the Perforinance

. ("heckv pooks S o . N . 7
“fs\'_' As you as&lgn ehecks, keep the supply sltuatton in mind. You won’t wtmt too mueh o ’
> of sbme equipment tled up in Special Prcpdratlons at any one time. To avoid this, _
. keep dbreasst of the range pf your studenté progress and preparc ‘only those matérials ‘

" you ahticipate needing. referring to the P’s dppcanng in the third column on the -
~ right-hand page ofthe “Sttmmary Table.” Batterics, of. eoursc will need replacement - - o
_ qQr reehargmg oecdstondlly, and specially: boxgq supplles «thould be ehcekcd pmodh PR B .
e - edlly f\or mtssmg or nonfunetlontng pdrts. . e o S : L
At the back of. Pdl’t 2 of the Performam ¢ Assewmenl Rewur( es, you wxll find grids
1denahe¢tl to those the students must use in certain pc{(f(yéane‘c ehceks "l he grids at -

~ the back are suntdble for reprodmtton You may anakedsopies dnrc usmg one of
“3uc the well- known commercial copiers. - For large quantitics at low ¢ < dke a4 master .
-~ by iHe thermo process arid, use.jt to, ma:{(e dupligates. If you naké § pth i eitherof o bt
J)ﬁ . these ways, your stu&jeﬂts -will- not be walting- ttme dfawing grlde and you will tu,l . "7_."_-
T free to assign objeptives‘that necd ggl‘ds : R ,
N '-'h ?‘m‘k . ] s . . . . N A ’
' * 3 ' ‘. ‘ ' - .
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v Chapters 13 thry 15 ~ ~ ffRerformance Chack
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v - Excursions 13-1thru 15-1 ) o Summ’ef(y Table
¢ _ ) - \ ; < : " .
Objective Numbet | Objective Description e S .
- n /) P . _ M . . ‘ . L. . ‘ ’ .
- A - aad v, - . % . ‘
. N . . L i ' R . .o "
. 07-Core-1. \ Defines reaction rate~ ~ o T e et T ,
*07-Core-2 " .| -Selects varnables related to’ theconcer(tratron,of a solutlm\ .
: . W 5 e ¢
, . A « u . S
07-Core-3 - Deflnes concentration’of a solution - e BN
07-Core-4 S_elects indicators of reaction rate -~ . IR
‘ O - . oy H 'Vh ‘-‘ .. | - e N l' '
G7-Core-5 Relates the concentratigns“trom equal dilutiogg of equal samples 6t 8 solutiop -
A L4 - - - - " —ty — - - -. .
07-Core-6 Orders solutions according to their concentration = | » & -
' . ! E R . . 3 . /'.: — . R - . R T
07-Core-7 | Interprets graphs of the relationship between amounts of reactants and thg rate of praduct~
[o) - 4: - . .‘A. . — - — - Er
- formation . o ' .

07-Core-85 .

o J . .
States the effect of concentration on reaction rate

07-Core9 ,

States the effect of the concentration of reactants on collision rates
1o% : ne v

' 0?-Core:1 0 ‘

States the effect of dufferent numbers of reactant particles on, reaction rates

07-Core-16 -t

States Pelationships among reaction rate, collision ratta‘, temperature; and concentration

07-Core-11 Se|ects and explains the state of matter in whrch reactions eccur mostIapldly o
..07-Core-12. . Indicates hov»( properties change during heating . |

‘07-Core-13 Explains the effect ofwtempErat’ure increase on reactibn rate .

_g;l-Core-]{J: (_Relates differences in temperatures to reabtien.rates . ' . : L B
M:—J& . | Reads and analyzes a curved-line graph - T e S ’y'j_

- 07-Core-17

.Give's"‘an’dperational definition for catalyst . o ' e

4 P K] . . 3~




Special Preparations. |
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‘ v I recalls
- Q N N classifies
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a Vv classifies \
' { h v applies
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Vv applies . rd
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Objective Number Opj;;Ctive DescFiption
—X m
07-Corfa-18 Décides whethef certain ac_lditiveé are catalysts of reactions |
07-C?re~19 States a design to test if a substance is a catalyst - o ) R
-| 07-Core-20 Judg"es the amount of éatglyst necessary to‘af‘fect a r:aactirotj .
07-Core-21 d Judge§ a situation in which more than one catalyst is proposed fqr a specific reac'tion g
07-Core-22 States the me;hod for showing how concentration ;lffects reaction rate ]
07-Core-23 States specifiéigx of catalysts for given reaciions | N -
07-Core-24 Selects the va:igﬁles affecting thé 'rafe of a chemical reaction ‘ ]
07-Core-25 N Selects conditions v;/hich produce the fastest reaction fate . ’ |
07-Exc 13-1-1 Interprets e; ;;raph oflv.the relationship between reaction time and the conpéntration of i
] reactants.
07-Exc 13-1-2 Recogni;es a graph of reaction ti‘me versus conce\htratidn S )
_ 07-Exc 13-2-1 Explains why powdered material burns more rapidly than cpmpact mater?{l ' i
07-Exc 111'-'1'-1 ‘ .Explains why reactions occur moré sIovJIy in cold air than in warm air -
07-Exc 15-1-1 Explains why vegetables are cobke‘ié;\tly before being fr;zen ' ) o
07-Exc 15-1-2 Exp’lains why some reactions 6ccur at lower tem.'peratu'res inside the body- )
’ - . 01-C§re-24 tﬁru 28R (StudeE}L's respéns'i‘biliti?s%) y ' . ‘- }
. _.'T()S-Core-25- States Qhat happeng to atoms in a chemical rgactiqn _ o 5
: _ 0¢;Exc '.1‘123R Selécts gr‘aphs whicﬁ show two. ;/éfiables inéﬁéasihg t:géther ' ) | T

. . [ . 'Y
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Objective Number

Objective l;ucrl*n

04-Exc 7-2-1R

L) P » Ll
l\ Lists solutions in order of concentration

.

04-Exc 8-1-1R

Handles a thermometer, using the accepted procedn?e

05-Core-1R

-

-States the purpose of a control in an‘experimeglt

06-Core-20R

Recognizes the continuous development of scientific models

.
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Defines reaction rate. .

- The student recalls the defmntlon 'that reactnon rate is the speed at which a reactlox_‘

takes place. _ ”~ : .

4
Student Action: Resgondmg to the effect that reaction rate is the speed at wluch a
reaction takes place. _ . _ .

-

. ©
Performance Check A: Define the term reacfion rate as it is used in the following
sentence. “The reaction rate between mixed hydrogen and oxygen is amazing. . .- '

~
.

Remediation: (1) Check the student’s answer to duestion 1B-18 and.Self-Evaluation
13-4. If he got them right, ask him to explain what the ion is asking. (2) Have
the studént review items 1, 2, and 3 at-the top of page 193. \, : ,

—i

Q7

Core

Selects variables related to the concentration of a solution.

L4

"The student classifies the mass of the dlssolved substance and the volume of the

solution as the variables invQlved in determining the’ coneentratlon of a solution.
Student Action Selecting the variables ctcrmining the concentration as mass of
solute and the volume of the solutlon

A: dande - '

B: bandd . ' ‘

L cande _ ‘ '

2,
h 3

. Performance Check A: Hal wants to state -thé concentration of a sugar solution.

Select any of the following things he must know.
a. The brand name of the sugar dissolved
b. The speed with which the solutlon formed
c. The color of the solution -
d. The mass of the- sugar dissolved
“e. The volume of the solution

Remediation: (1) Check the student’s answer to question 13-7. .(2) Have him re-.
view the last paragraph on page 192. (3) Have him do Excursion 7-2. ~ - v

- . —

Defines concentration of a solution’, -

| .
The student reealls the definition that the concentration of a solution is the amount
of dissolved substance in a definite amount of solution or liquid (solvent). ‘
Student Action: Responding with-the notion that the concentration of a solution is
the amount of dissolved substance in a definite amount of qolutnon or liquid
(solvent).

Performance Check A: Write a definition for concentration as it is used in’the fol-
lowing sentence.  The concentration of the instant lemonade drink solutlon is $O

. great that it tustes bitter.

19




.

L4 -

- Remediation: (1) Check tho student’s response to Self—Evaluatxon 13-5. (2) Revnew

the laqt paragraph on page 192. A , .

o N N o

Selects indicators of reaction rat(q. ‘

The studcnt classifics trom a list those statements which involve indicators of reac- -

tion rate. . “

_ Student Actlon. Selecting at least two of the three items taken trom the list of four
below: . : .
(" the amount of product formedpe®time period, ' .
(2) the: spced at which the reactants are used up,

(3) the time required for the first noticeable chdnges, and

. (4) the temperature change per time unit. '

A: a,coandd ' . . : ' ¢
} B:abande - . .

C: b,¢,andd . : ) -
Performance Check A: Barry mixed two solutions and made the following observa-
tions. Which of his observations are ways of stating the rate of a reaction?

a. One of the reactants was used up in 5 seconds.

. The total'volume of the reaction was 28 ml.
In 3 seconds, 20 grams of a yellow solid formed.
. The mixed solutions turned blue in 0.5 seconds.
¢. Three ce of the product.weighed S grams.

, .

e

Remedlatlon (1), Review the student’s respo se to Self-Evaluation 13-6. (2) Havé

him review the three numbered statements at't the top of page 193. (3) For each of

the ways of studying reaction rate Tisted on page 193, have the student identify an’

activity in Chapters 13,44, or 15 which uses it.

v

Relates the concentrations from equal dilutions of equal samples of a solution.

The student applies the principle that equal samples of a solution equally diluted
will have the same resulting concentration.

~ Student Action: Stdt_& that the concentrations are equal and in effect, that i’
- equal samples of a ‘solution are equally diluted, the Loncentratlons of the resulting
solutions gre equal. oo : o -,

a

~

Core



-

A

Performance Check A; J éne pours 30 ml of a salt solution into beaker, A and 30 mi

of the same solution int6 beaker B. ‘She then adds 15 ml of water to each beaker.

. How do the concentrations %f the solutlons in beakers Aand B compare -

. wnth each other?
2._ Explain your answer.

15 ml
awater.N

| , _"’ 30 ml _
o/ salt solution
Ry |

Beaker A .  sBéaker B

- 30 ml
salt solution..’

P .- S A\
LIt - . = ‘_\
EPR e T , . .

Remediation: (1) Have the student check his answer to Self—Evaluatlon 13-8. (2)

Have him review pages 435 through 437 (3) Have him answer questlons 1 and 2 on .
page 436.in terms of using 2 grams of salt in eacH of the beakers in Activity 1. -

o7
Cor
6 |

{

ERIC ~ © °
A FuiText provided by Eric ) o

‘Orders solutions according to their c‘oncentrations.-

The student classlﬁes solutions accordlng to their concentratlons from the most to

the least concentrated.

Student Action: Ordenng the solutions in the increasing order of the amount of |

solvent added.

A: 1.A,2.E,3.C, 4.B,5.D
B: 1.B,2/E,3.C,4.A,5.D
C: 1.C,2.'E/3.D,4.-A,5. B
Performance Check A: - - ' . '
2,1,'_ ‘g . . , _ ‘ .t i
"BEAKER | VOLUMEOF | VOLUME OF TOTAL VOLUME OF
o KI SAMPLE | WATER ADDED |- FINAL SOLUTION *
(inmb) . (in.ml) (in ml)
A 100 1. o 100
B 408 - | 60 100
C 70 30 100
D 10 90 100
E 80 | 20 .' 100 o

e
.




4

All the potassium iodide (KI) samples were taken from thg'same bottle and dlluted
~with the volumg of water recorded in the table alj Ce the numbers 1 through'’
5 on. your paper. “‘Using the concentrations lnsteJ below and thé beaker letters from

~ the table, match each final solution described in the table with the proper statement

of its concentration. : ) _

1. Most concentrated: =~ . : ' .t
2. Second most concentrated o

3. Third most concentrated oA

4. Fourth most concentrated ) '

. -,5. Least concentrated. ' .

Rernediation: Review pages 436 and 437 of Excursion 7-2.

Interprets graphs “of the r‘:latlonshrp between amounts of reactanfs and the rate of.

, product formatron .

The student applies the rule that the amount of product formed in a grven amount of
time is proportl nal to the amounts of the reactants used in the reaction as long as
enough of both reactants are avanlable : :

StuJent Action: electmg the graph which indicates the greater volume of gas pro-
duced and stating in effect that the greater the rate at which the product is formod
the greater the amount of reactant used in the reaction.

A: Reactionb - -

B: Reaction a _

.C: Reactron b , - ’

Performance Check A: The graphs below show the results of two reactions of the
same chemical system. The reactants in the system are hydrochloric acid (HC1) and
a colorless solution. One of the products is a gas. A different amount of HCl is used
in each reaction, but the amount of ‘the colorless solution is the same in both reac-

" tions. : -
" 1. In which reaction is'the greater amount of HCI used?
2. How do you know? ,
. . . \ .
Reaction a Reaction b
v __ 30 ' !
4= =
OE - 3 £
68 20 Lo
w : w
s5 43
20 So
> o. , . > a. .
0 1T 2 3. W01 2 3 ~

TIME (min) ' : T[ME (min)

Remediation: _'(__i) Have the student review Activity 13-1 and its related questions.
(2) Also review Figure 13-1 on page 194 and the related text material. -

7
Core

LA
e

22
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07 ¥ States the effect of concentratnon on reactlon rate

CO!e

+ Performance Check A:

The studgnt applnes the concept that reaction rates vary wrth concentratnon

Student Actlon Statrng that the. reactron rateg of the trials would be dlfferent be-
cause of the difference in the. concentration of the reactants. Accept “‘amount of -
water” as the variable and hﬁlp the student to relate his response to the term concen-

4

tratton
§

Reaction A:¢l0 mLHCI + 20 ml water + | g zinc ~ hydrogen
Reaction B: 10 ml HCl + 10 ml water + 1'g zinc = hydrogen .
l ,Would both of the reactions above have the same reaction rate" :
. lf sO, explarn ‘why. If pot, name the vanable that accounts for the dif-
ference ' :

R,emediation': (N H.avq the student review Self-Evaluation 13-10 and its acceptable _
response. (2) Review Figure 13-1 and the first paragraph ori‘page 194. ' a

\

States the effe_ct of the concentr_ation of reactants on collision rates.

The student applies the concept that collision rates vary with the concentratnon of'-
the reactants. .

Student Action: Responding negatively and stating in effect that a change in the
amount and the concentration of a reactant causes a change in reaction’rate by in-
creasing the number of contacts between particles of the reactants.
Performance Check A:
Reaction A: 10 ml HCl + 15 ml Wwater + | g iron powder = hydrogen
Reaction B:"5 ml HC1+ 20 ml water + 1 g iron powder — hydrogen
.- Would both reactions above have the same reaction rate?
2. Explain the two reasons for your answer in terms of particle collisions.
/
Remediation: (1)*Have the student review Activities 13-7 through -13-10, his answer
to 13-19 and the subsequent paragraph.. (2) Also revicw the student s answer to
questlon 13527 and the subsequent paragraph. - :

122

~

~ than in the reactnon wnth fewer particles.

States the'effect of different numbers of reactant particles on reaction'rates

The student : applies the concept that the number of collmo& vanes with the number
of particles present. : . ' .

. Studgnt Action: Stating in effect that if more particles of a reactant are present in
one reaction than in"the “other, the reacting particles will collide more frequently
where the particles of reactants arc more numerous and therefore react more often




A

Performance Check A: Both-beakers below show dissolved particles of substance O.
Biocks. of salt with masses of 3 g are put.into each of the beakers, 1'and 2, and reac-
tions of O + salt occur. In terms of pagficles, how' would your model explain that
the reaction rate will be faster in one of the beakers than in the other"

390fsaltﬂ' r @,390”3“ o I
ﬁ . E . —
Beaker 1 @ . - -Beaker 2 I

(25"0)\_0 o o0 | 1o 06/ (25°C) ) . 4
. S o) LA
| o o. | . QO O o |
~ o o ©O o _ ) -

Remediaﬁon (1) Check the student’s response to Self- Evaluatnon l3 7. (2) Have =
him review l*u,urc 13-1 and the first paragraph on page 194." '

L

+

Selects and~cxplains the state of matter in which_reactions occur most rapidly.

The student generates a statement to explagn why the redutlon of” gaseous regctants
is more ‘rapid than the reactions of solid or llquld reactants.

Student Action: Sclecting the reaction in which the rest.mt whose state varies is a Ore

liquid or solid partu,lu and therefore the most partulc contact results.
A: ¢ . * i

B: a )j
. C: b _ .

Rerfdrmance_ Check A:

__._-_._..V - .- o
S FAT t T 'PARTI(‘Lh SPEED

« gas and stating that 1at the reaction is fastest because gascous particles move faster than
] ] h A

" Solid slowest . Lt

- Liquid medium

sas . t'as’ic;s"t
The table dhOVt is based on your particle model. - : ' 7 | ¢
1. On the basis of its information, which of the reactions below would hdvc
the fastest reaction rate? (S stands fot sultur and O for oxygen.)
S (solid) + 0 (gas) > SO (gas) |
. S (liquid) # 07 (gas) > SO, (gas)
celS (1,(15) + 02 (gas) - 802 (1,(13)




would reactions then take place most rapidly?

;f"'-':i.“-'. Indicates how properties change during heatihg. =

_" . \ - 5
The student classifies volume, klhetw energy, speed eolhslon rates, number, and

ki
partlcle size zrs\nc,reasmg, decreasmg, or remammg the same durmg hedtmg

v - e

Studpnt Action: Indicating that volume, kmet;c energy, speed, and collision rates 1n~_

crease, whereds the number number of partitles and snze of the partu,fes remains the same.
A: 1. increases; 2. re}nams the same; 3 increases, 4. remams the same, 5 in-
, creases,.0. 1ncreases : * e
B: l.increases, 2. remains the same 3. mcreasee 4 remains the same, S. m-
c’reaees 6. increases : :

C: I 1ncreases 2. remains the same, 3. increases, 4. remains the same 5. in-

© creases, 6. mcreases

- -

Performance Check A:. In Chapger 14, you: heated some H(‘l On yout ‘paper, list

the numbers of the variables listed below. Based on your particle model and your
expenenee indicate how that variable responds to heating by wntmg increases, de- .

creases, or remains the same_ afte;‘the number of eaeh variable.
1. Volume _ *
2. Number of particles )
3. Kinetic energy of particles _ . ' .
3

i

©S..Rate of particle cdllision
6. Particle speed ~

Remedlatlon (l) Have' the student review pages 361 and 362 (2) Ask him to state o
" what would happen if hot water were heated even more.. (3) Ask him in which state -
" the particles are moving fastest, solid, liquid, or gaseous. Therefore, in which state’

-

». 4. Particle size , —

Reﬁediation- (1) Review page 361 of Excursion 1-1 and the 9tudent $ rerome to
question 14-9. 7(2) If his answer to question 14-9 is wrong, review the paragraph be- _

fow questlon 4-12. _ .

P

Explains the effect of temperature increase on reaction rate.

[

X

The student applies the concept from the heat-as-energy model that the number of '

collisions between particles increases as the temperature increases.
Student Action: Stating that at higher temperatures matter particles move faster,
collide more frequently, and therefore react more rapidly. -

Perfor ahce Check A: Norman poured' two samples of 30 ml of hydrochloric acid -

(HCH info jars. The samples had the same concentrations, but'one of the sam-
ples was at 20°C and the other was at 35°C. He added | g of zinc to each HCl
sample. The warmer sample reacted taster Use your model to explain how temper-
ature differences cause the rates of” two reactions to be’ dlfferent

g. » X .:A--. /25 . o ‘ T




Remediation: (1)Cheek the student’s : answers to the Checkup on page 210 and refer
. him to part B of Excursion 1-1. (2) Have the student check his responst to Self-
" Evaluation 14-6.” (3) Have him "review Actwnty 144 and explain the differences in
tez-ms of particle collisions. (4) Have’ hxm review -the two paragraphs thch follow A

question 14-12. = ¢ . ’ . A

[ ) . hd o .. , * > ~
‘Relates differehées in te,mper&tures to reaﬂﬁon rates:- ST ’ 2
“ . = ;—-— C - -
The student apphcs the concept that the rate\of a reaction varies dlrectly w11h the 4
temperdture A : A - ) D ’

1 v ’

lower than the known:and ig essenct that the unknown temperature is hjgher than

the tcmpuature of the trial whose temperature is given if the rate of the reaction of
unknown- tempc(ature is faster than :the rate df the reaction- whose temperature -
is given or the reverse if the tndl of known templerature is faster than the trial ot un- -
+ known temperature. - : _ - _ .
.~ AreHigher R ' g - . o s
- B: Higher : ~ : o : ‘ : . : .

C: Lower.

Student. Actlon Stating correctly ‘whether the unknown temperatureﬂﬁlihigher or

~ Performance Check-A:

-

| TRIAL | TEMPERATURE | REACTANTS - . * | RATE
. 1T P 100 ml milk + 1 ml lemon juice soured quickly
2. *’ 10°(‘ 1Q0 m! milk + 1 ml lemon JUICC soured slowly N o ) a

<

“What can you #ell about the temperdture of trial l as Lompdrcd to thdt of
lrm! 27
. How can you tcll"

© ey

%
L 4

Remediation: (1) Review the answers to questions 14-7 and 14-8 and the following.
paragraph. (2) Review the paragraphbelow question 14-12.

Reads and andyzes'a curved-linc grap_h. .
\

. . o
T he studunt dpphes the proccss of rcadmg and dnalyzmg a curvcd line graph.
-Student Action: Indicating the mtcrval in Whl(,h the’ hlghest temperaturc change re’
raa a

“occurs as producing ng the. gre: greatest change in the-rate of reaction. -

A:d

B: a : ' _ ! - . .

C:d A o : ! S v S

‘ | ¢ . ¢
-, . l R ,; IS rs
4 . - ;
. i . . -
\ " 2 h

. . .
» 3 , . ) f . . - d . %
. - . s . Lot : . re N
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.‘ *” - ~ ¥ x\. .- '\ . .. . N
. . Performance Check A ‘ ' -
% . . / ; ¢t o > \ . i
LIS ' -~ o ' d 1 R )‘ Y 3 g B _.' .- ¢ :
. . . B o, o ' 4
4 .'..‘ ! '\« ¢ ‘ ] y ' ‘ . ’.. : v
R ; f o - )
& 7\'. .".i': ] e w \‘ ' BTV I " N R R P B o . ] s? , ‘
N E - v Tet -'__ﬁ" 4 ‘ . . L g7« N .o -
;}' ¥ i \ P . N . v :
& ! ) i = K T 1T j A Syl
“ P 2 . ) . 1 .
1 " . ;o . . 3, - — - « - ' \, e ot
) s . . : r el s Lot
' < T < 73 IR B e - .
- , ! . s
i z o M 2 -
." L v M 9 e " M . ;,1
B , A - ~ rt 5 . \ 4 : '—$ q.,_ .
. : -~ /
b [N o w T / *
P o : Vs s
W » : .
e : S l - o
‘. w - 7 T N . T ( "
e < N [ i B N ,
) Q. - - / -
- : ' :
) g LA
p ’ : ) l @: - /ll ) : -
~ 0 ltsz b#“ !
v Q- . " '\i"
L3 . E . '.- " 'y . :
L . : A - L
- ¥ 0 10 20 30 40 50 - 60 70 80 20 .
., L s . : . . M - R : -
. TEMPERATURE (in°®) - . .
N < . o " * - ' -‘ ~' . ' .-\' \ .
. FE . ) -'; . . . . "_ ) ' <. . . . N . - "
. : o - According to the graph above, which of the following temperature intervals prodt\gss
R o the greatest change in reaction rate? Selut the letter of the correct answer. © C "‘\,)
- ‘ I a. 0°to20°C 4 : : — : . .‘i._z\
o ‘ . . 7 b 20° to40°C L \ (N
Ca . e 40° ton0°Ct ) IR R Coy
A i - d. 60~°,to 80°C _ s L
- - - ‘ ) R ' . . - ’ e _
T T Remedlatlon. (1) Hclp the student calculdte the increase in the rate of reagtion for
Y ' a given temperatyre interval. (Assign any rate you wish to the y-axis, forexample,
. . milliliters per second.) "(2) Have him repeat the caléulation on ‘another interval by

himself. (3) Have himeproceed on his éwn te repeat-the calculation for each mtcrval"'*%;-

given in the Lhcck and t&,ll you which increase is the largest.
A

PR o PR

: : . States relationships among rt.amon ratc LO“]SIOI‘I rate, tempuature and concentra- »
S don, 3 ; oo S T

“The studcnt apphcs lhc LOﬂCCptS govcrnm;, wllmon rdtw and I'LdCthﬂ rates. whcg

L ‘ Ore t@mpcratuu and ¢c conwntratlon are variables: =, o . -
« . . ) S -

Student Actlon. ngondmg, athrmamely and tatmg in effect that many partncles
. moving slowly um have; as many contact§ as teww partu,,les movmg more* ramdly

- ¢ ' . -, : );."~._ . R
g, oy . . A e . . ] . .. B
' . . R A : S ’ . Ty c R L
. . .. . ot R ¢ v . . ! .
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‘ - o , " 1 S ‘:\. by “
Lo quformanoe Check A Sam collccted the dati’shown m the tuble below : T T t
| .‘---:;..«i TRIAL | CONCENTRATION _ - T | TEMPERATURE] CATALYST o
CF AL 10l KMiO4 + 5 ml H,&50, + S-ml water| . 35°C | none | = | BT
e B o 10 mi KMnO,,( +5 ml H2C2O4 + 8 ml watcr | 40"(3" C e none Y e N ET LT e
e : TR EhEr e ata s SN A L VAT S
" «Trials A and Bhavc the same Teaction rates - o _ . L R A
. 1. -Are the collision rates the same.in A and B?. S e l e e e L ,,.;,‘i S
. 2 How would your, partlcletmodel explain your answer’ oL ) S A R A
. ﬂ i St o ’ T Loy .l - o '
. Remedlatlon Have the student review the paragraph below questlon 14- l2 on page R s SNl
-.\2134. Dlscuss this and revLew the performame check with him. = L : "'-“*;;:'fx:' P

N N
t ' > .,

V' Clives an opuratlonal defmrtlon for catalyst.

) 1
The studuﬂ recalls thc bpcratlonal duﬁmtnon h)r wtalyst wlmh mCludes all ot its
characteristics. - o . -

.- A
° . [y . .o
. ¥ o . . -

. Student Actlon Statmg the dcfmmon that a (,ataly is a 'subs.tu'qce'whi.ch increases

* the ratu of ruaotlon but dou not cause the rcactlon r{act« as a reactant. I .
- . : e : h Yy 2 ..
. _ Lt x' , R l o ‘ .
Performance Check A:. erte an .operationak dctmmon of thc word cqfalyst Whth_' L S
{ teristi f " : ' e . ' N
mclm&s&kahe phurac eris Ki of a.cz cata Jy\\“\ \( o | L T »
Remediation: (1) Have thc student review the third paragraph on pige'221. (2) Ask . N S
him what he would have to know to be able to tcll if-a given substance is a catalyst _
for a given reaction. . PR r
. - - ‘(~+ - ” T
° Docides whether certain additives are catalysts of rézwtions. o 1(, |
'Thc studcnt LlaSSIhLS La(alysts from pairs of rc.achone in whichthe \"olume of gas
produced in a spcum amount of time i§ thc varnable ' oo
i \ib ! . ' 7‘_ '
_ Student Action: lndl‘Caiing as’ catalysts additives whuh cause an nmreasc in the
' spud of the:reaction but do not react themsclvcs Qr cause thc reactlon
‘ A:lnozycs,Bno_ ' . . ) .
B: I.yes,2.no,3.no o S E
C: l.yes, 2%‘/'110] 3.no D S -
* S . A = . -
Porfdrmance Chegk A: . S L P
1. Consider the two trrals of the I'bdt,tl()ll below S . .
LT Trial A. - ; s L ’
' . A 20gsample of zing mtrate \s hcdtcd The rcawon produces 15'ml of .
. oXygen in one minute. RS A Lt
= -, Trial B. o -’ E -
B W A20g samplc of zin mtrate is heated wrth a muc Loppbr nitrate (blm-
e ) L groen) - The reaction produu,a 15.5 ml of oxygen m one minute; and . v ?
. e . v ' ] - ‘_“ ] . :;‘v' ' -
tht biuc\gﬁcn Lrthdl\ turn blmk o R T
. . . e e ' L. {
) v L] \ . ’ v ! ! [t




e ' Docs copper nitrate act a5 a cptalyst for the reactron" R o '
oo i 2. Consider thé:two tnals of the reaclron below T
e PR TrlalA - - -
e : . o " A10g sample of hydrogen peroxrde (HyO,) i is heated gently The neac-
U A ‘tion gwes ofl'l ml of oxygen in 30 seconds N . s
L o TqalB B VL T b
o T . L e 14 ¢ g Sample of HZO ls h‘eated wrth a llttle gold dust Tllls giyes 'oft;
o e . “.« . " 40 mlof oxygen in 30 seconds The gold dust is unchanged :
S e C e Does gold dust act as-a catalyst for the reaction? - . - oL RS DR
o " o 3, Corsider the tWo tnals of the reactroh bclow T
LS o Trisl A. .. R
rooT ‘ L, .. A 20 mlsample of vrnegar and 4 8 of bakmg soda react to*produce 25U
e * " ml of gas in 30 seconds. L ,
' ' 6 -« TrialB. - .
, L ™ -~ 7 tAlittle ammonjum hydroxrde is added to.the 20 ml of vmegar and 48 .
.. - % -~ . of baking soda. The ammonium hydroxide is used up, and 10 ml of gas" '
* -is produced in 30 seconds. . . e

Does ammonrum hydroxrde act as a catalyst for the reactxon‘?

- Remedlatlon Have the student read the thrrd paragraph on page 221 and then £x-
S N plarn to you why his answer was Wrong - N

t i . A
N

e N —a -

' .States a desrgn to test rf a substance isa catalyst o R

\

"The student applres thg concepts of testtng fora catalyst : v

Student Actlon tatlng a desrgn which. 1ncludes the followrng (1) the idea that'

- only pne varigble should be.varied (using or wrthholdrng the substance befng used as

a catalyst), (2) that all ofher variables. (temperature, concentratron or amount of re-

o RN : ‘actants used .and the method of measu;rng reaction rates) should be ‘held constant ,

N Y 4 and (3) a test to establrsh if the substanice reacts of" causes the reaotron Answers

SR o owillvary,, but the three clements above mtfst be mcluded L

- ¢ ¢ L ] y:""'" - '~v("

e . - Performance Check A: Suc- wanted té knoy if ‘a copper ﬁB is‘a, catalyst l‘or the
o o ; hydrochlorrc acid-shell reaction, De}srgn a method to find o'ut. The rate of the ' -

reaction is indicated by the rate at which carbon dioxide ‘gas is produced Include .. -

_ statements of (1) which variables should be kept constant (HINT: What things"cause™

e ' ~the reaction rate to chang,e") and (2) which variables should vary. Also (3) 1nclude a

L S, test to.show if the BB reacts or causes the reactron , ..; :

.o . !
- 9

AN S ) Remedlation‘ (l)Check the student’s answers to questlon 15-19 and Self-Evahptron '

S 15-9. (2) Have him FOVigW Actrvrtres 15-5; through' 15-7.- (3) With his book open,
. . L haVe him desctibe to you “the des:gn he falled to grve e.}rher (You may wrsh to. ask

v R leadmg questlons to draw him out. )




. Judges the amount of catalyst neccssary to affect a reaction: | . . g
The student apphes the concept that only small amounts of a catalyst are needed to
get an increase in the raté of a reaction.

Student Action: Resgondrng negatiyely. and that if the substance were a catalyst COre
small amountsof it would have affected the reaction rate. ) :

T _.Performance Chack A: Frank heard thas manganous sulfate (MnSO4 ) was a catalyst 20
for the reacfton between hydrochlonc acid (HC!) and shell .To three test tubes in
which HCI and shell were reacting, he:added %, teaspoon of Mn$SOy to one, Y. ten- ‘
spoon to the'second, and | teaspoon to the thitd. The reaction-rafe did not change
in any of the three fest tubes. In‘further tnals he plans to add 2 and 3 tcaspoons of

.MnSQy to two other test tubes of- HCl- shell. : T
4 . Are these addmonal tnals necessary to ﬁnd out 1f MnSO4 is a catalyst for
' the reaction? : - v

L2

2. Explamyouranswer — R o L. ¢ . -

'
an

'Remodlatlon (l) Have the student review the thnrd paragraph ‘on page 22l and £x- X
. plain to you why his Answer and explanation are 1ncorrect (2) Have the student re-
vrew his answer to Self~Evaluat1qn 1§5-3.~ ‘ :

N .o
A ‘ .; ’ "

'J-udges @sjtuation in which more-than one catalyst 4s propos'ed fora speciﬁc reaction., :

The student applies the coneept that there rsooften more than one catalyst fox a

reaction.. L . o .

)

m'-/\; i o t:.'é.

. _«-Student Action:. Resgond;gg that all the students could be rlght because there is
<, Often more than one catalyst for a reaction. A

r
‘>

Performance Check A: Three ’student.s had been Qtudymg the reaction d'l' burnmg
-sulfur dioxid¢ to form sulfur trioxide. .. .
2802 + 02 - ”803 . ' : A .

Al Green:.said, “‘I've found that platinum is acatalyst for the reactlon A
Bill Brown said, “‘I've found that vanadium pentoxide is a-catalyst for the reaction.”
Gina White said, “I've found that ferric oxide is a catalyst for the reactron

~1. How many of these studpnt‘s ¢ould-be correct?

2 Why) ", .
Remodiatron (l) Check the student s answers n;fable 15-1 on page 223. (2) Refer
‘him to hxwrsron I15-1.- (3)Th1s point is summatized in nem!t on page 224 4) The"
,pomt is evaluated in Self-Evaluatlon 15-7. :

ad i e

'States the method for showmg how concentrdtlon affects reaction rate : = ‘ 7 .

The student appllcs the procedures to show whether concentratlon affects the rate of
© areaction'and of measuring’ reaction rate in l’erms of the rate of product formatron _

v
~ vy . b t Ve B . . o o,
PR - - f g y
B M




Studen‘( Actton Statm the procedure whreh includes (l‘) varymg the eoneentratron
" of the single reactants eing studied, (2) keeping the-conceritration of other réactants
. “constant, (3)keeping the temperatures of the reactants constant, '(4) not altering the
use or nonuse of a catalyst, and’ (5) recording the interval between the trme the
chemicals ar¢ mixed and the time the mdreator begins to work e

P

Performance Check A: The rate of a reactlon like the dne below often changes with
a change in temperature, with a change in eoneen(rat}on or.when a catalyst i used.

HCI + eggshells = CO \‘b i '
The carbon dioxide (CO: )gds can™be eollected in test tubes by water drsplacement
Describe a procedure you could follow which would show if- changing the concentrasy
tion of the HCl would change ‘the reaction rate. In your ptocedure include what "
things should be varied and what should be kept eOnstant (HINT What Vuru_nbles '
affect redction rates?)

Remediation: (1) Have ﬁle student review Actrvmeq 13-7 through 13 10 and his
_answer to Self-Evaluation 13-11. (2) Then ask him if it. would be fair to heat one of
" the ‘samples and not the others or te add a catalyst. to one sample and not to the
O‘ther 3) Ask him 1f it would be advrsable to vary several eorreentrdtrons at once.

o

, S,tateq speciﬁcrty of eatalysts for given reactions.

-{The student ;_)plres the concept of “the hmrted applleabrhty ot a g,rven eatalyst
SRS

TStudent Actlon Respondin negatrvely and, in efteet that a substdnec l‘b a c.rtalyst
‘to a specific reaction or to several reaetronb, but not neeessarrly to others '

¢
5 .

Performance Check A Cdsey heated potdwum chlorate (K(‘IO ) and A lrttle man-
’ ganese dioxide (MnO ). Oxygén was given off faster than whcn KCIO3 ‘was heated
without the MnO,. Casey concluded that since MnO is: g catalyst for the K(‘lO;
reaction, it must be a catalyst for the reaetlon between’ HCI ant-shell;
' 1. Do you agtee? ‘ : . T,

2. Explain youranswer '“ T o _‘ T
Remediation: (1) Have the stydent revicw Activities - 15 8 And 15-9 on pages 222 .
and 223 with particular emphasis on question 15-23. (2) Aetrvrty 15-6 and subse-
quent questions also show this principle. (3) Check the student’s response to Self- -
Evaluation 15-4. '

S

Selects the variables affecting the rate of a chemical reaction. . \ ; |
The siudent classifies the variables that affect-the rate of a cherhical‘reaction.

Studont Action: Seleetmg those two of the following varjables that Jppear in the
list -of options in “each ch check: (1) the temperature of reactants, (2) thc concentra-
tion of reactants, and (3) the presence of a catalyst .

AL a,c : :

B: ¢, d :

C:be ..,




' -L4-I 2‘ (2) Have hrm revieW the first and seeond paragraphs on page 225.

._'Performanoe Chack A Select the two yarnables whrch affect the rate of a chemncal

“reaction, , . . o e

a. The concentratron of reactants : e _
_b. The color of the reactants T e
c “ The temperature of the reactants U o
d “The student who does the reaction

e The shape of” the eontamer used for the reactants

e

13
Remediation: (l) Revnew the first and sccond paragraphs on page 225. (2) Check
the Student’s response to Self-Evaluation 13-3. (3) Have the student cite an aetrVrty

-in which the variables he’ far}ed to 1dent1fy affect the rate of a reaction.

A — L ‘-

- The student elawrfres high concentratlon, high temperature, and the presenee of a’"

. perature, and the presence of a catalyst. . o e
A ngh “high, present . . C -
. B: Present, high, high _ o oo S
C: High, hlgh used O :

T
et

Selects{:oﬁditions which"'p'roducc the fastest teaction rate.

- - F S

eatalyst as the combination that results in the fastest reaction rate.

’

Student Action: Seleetmg the vahables which indicate high eoneentratlon hlgh tem—

; . .
L .. . . v L
¥ s aQ

Performance Check A: l*rom eaeh set of pa(rentheses eeleet the chipice whrdr mahs
the.statement true. A redction Will probably go fastest if the concentration of the
reactants is (high, medium, low), if the temperature 1s(htgh medrum low), and if a
catalyst is (present absent) " : %

© ".'&"Q_ .
«

: Remedlatibn (1) Have thc studurt reread the . two paragraphs tollowmb questron

/¢

B .t.)

oré

.L \l
- " T

Interprets a graph ot the relattonshrp between reaction time and the eoneentratron _

of reactants. . . ‘ C
The student applies the eoneept that reaetlon time varres mversely with the coneen~
tration of the reactants.

Stuclent Action~ Seleetmg the trral w:.th the shortest reaetron trme ;md tatmgz in

-effect, that the greater the eoneentratron the greater the number of collisions and
the shortér the reaction trme o . Uy e

N . ' -‘.‘,,_'

A, B, and C: Trial 6
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’ ' Péformance Check A Study the graph. ; o Ve
‘1. In which trial js there the greatest number of collrsrons betWeen pattrclcs
L :of reactants per second?. y L C e
’ 2. Explam your answer in, terms of concentratron and reactlon trme AR
s ~ A , "‘_n ’ . “ . A ' . o ..‘_-'-_.,“
A ! -
\ . . ' e . . s ' v ' ! N _..r‘.A’ ‘ . “7
d ‘O . f t.
e .
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REACTION TIME (in seconds)
- F -2
-8 8
O
F- 4
X

) . ,:" - I v . ' . ‘
! v.. ¢ N 37 . 4 ‘ .

. . . .
. ._ . ‘l
’ .o . ‘ . "'l . ! . s ' ' 1 ' + ‘.’ . g t. A
EWE . . s, » . DY 30 b . . o .
. * A ’ o . ) A
. ,

\. e o7 2 3 48 .68 R

. o : ‘ S '.TRIA..I.LSr (in order of incre"asinq,concentration) Ce R
N 1 ::i\ . » \
: " Remediation: (1) The student should review the completed Ejgure 2 in Excumon:'
13:1. (2) Find out if he understands that.as the reaction rate goes up, the time of ©
- the reaction decreases. (Review Table 1.) (3) If the student does” understand the re-’
) lationship of concentration-réaction rate and ‘colligion, hdve him revrew the para-'r
- graph above Figure 13- l as well as Figure 13-1 SN RREEE S,
7 Recognizes'a grziph of reaction time versus concentration. - "o
The st_uden,t i'dentiﬁcs the graph for a plot of reaction time versus conccntration.
Student Action: Selecting the graph showing a concave ourved line whmh slopes :
’ downward from left to right. o _ . .
. ) X A d ) ) : g : C T , .
‘} ' - . l B: c’ . . . - . I L, .
. * ' C: b : : : . : _ : / o -
..., ) . _ " . ‘ D 5 .

- . . Loy . ’ \ ¢ - e
‘_ : e + ". * " . ' X 3 ' ! . ['-‘ -~

. (' 0 .
' @ ‘ : ‘ g
- .

t : L4 ; . N ‘ .' '
¢ _J \ . . . L

? o - .

i - ¥ \ . .

’ W




x Porformance Check A: Blll studled the effect of changes in the concentr‘atlon ‘of HCl ‘

. on the:reéaction time of the reaction zinc + HCl - hydrogen. He defined reaction
time as the time needed to produce 20 mi-of hydrogen gas. ’Whrch of the graphs be-
low is probably the correct graph for his experiment?

<®
\
g

PR 1T w
+ O z () . -
] 2 ([). /
0 T / Y | .
zg , z 2 / /-
g Tul .
: "'—’ ) . ’ -——’
-INCREASING PR < INCREASING .
CONCENTRATION : . CONCENTRATION
&
' c d.
U4
) l}\/ ) 4 » * - \
: E / < 0 - - u" \
0 / 0Z |y
" & g ’; ,, ¢ i E’- . \\ ’
. ‘ 0 Z -
N ' 9.] A @2 N
% < |/ . 9 % S
CSw L/ . Zu | e -
. _ x K — . o« =
~« -7 INCREASING ‘. . % ™ INCREASING .

X L
CONCENTRATION . -~ CONCENTRATION

.-
Y . . N

Reme'diation' (1) Have the student reconsider ‘his completion of Table | \page 500.
* (2) Check the graph he drew for Figure 2, page 501 and discuss the labelmg of thc X

axis, whrch represents concentration data
@ G

sl
- e N

23

e

. .Explainr;’why' powdered material burns more rapidly than compact material'.'

N Thestudent applies'the-conce’pt"of the effect of surface area on reaction rate.

“Student Action: Stating that increasing the surface area of a reactant speeds up the )
tate of the reaction and that in the dust formﬁhe reactant has more surface area )

than in the compact. state.

Performanoe Check A: Consrder the two cases below. ) o
" Case 1. Flour in a'sack won’t burn.very ‘well, even when- heated with a torch,

«" Case 2. Flour dust in the air in a flour mill réacts so quickly at room temperature' '

A

that a small spark can cause it to explodé-violefitly. BIR T 2
How can you e)gplarn the drfference in reactlon rates between Case l and, Case




Remgdlatlon, (l) Check the student s response to questrons l7 18, and l9 on page

568’ ~(2) Show the student zinc powder and ask him how he cauld convert.the small
_ pieces shown in Figure: ], page 508 to the powder form and. what thrs would do ta .
the surface-area of zinc.

-

' Remedlatlon (l) Check thc studcnt s responses in "Iables l and 2of bxcursron l4-l

. Explains why reactions occur mor_e slo_;vly in cold.alr than én'fwa_rm air.- ¥ '
The student” applles the concept from the partlclc model concermng the direct rela—
tlonshrp between temperdture and colllsron rate." v o :
. - . - . . .'_ ‘ ' . .“
Student Actlon S_t_at_l__n_g_ that particles in cool air move more slowly ‘than those in
warm air, thus colliding less often and therefore, reacting more slowly. N
- s . [ e

N
~
]

;o
Performance Check A Iii- Excursion 14+, you saw that reactions mvolvmg it take
plst, more slowly )

plam thisin t

- of pdrtlcle specd and cbllmons’

Cie o

oes he infer the relationship between cold and, reaction rate from those tdbles"
) Détermine if ht hds the concept thit cold md heat ‘have opposite. effects on’
ecular speed. (3)If the student can verbdllze ‘the step abgve, refer him to the

aph following question 14- l2 and then have hlm try M,:Nunswer’ the ques-
tlon in the check , e S

"
+ o

= D = M

s Lo - 2 -
- A — t, i

07

BExc

bxplams why vegctablcs are Looked sllghtly belore being fronn oo

RS 5 ce
The studcnt appl-lcs the eonccpt that heat- destroys the catalysts ih hvmg thmgs
Student Action: Resgondmg that hcatmg vegetdblcs destroys the catalysts whtch
hdstcn sponlage L , _ ) . ~
Performance Check A: Vegetables are put intq boiling. water for 3 to 5 minutes be-
fore they are frozen. This nearly stops th; reactions that otherwise- cause sporlmg,

even when the vcgctables are frozen. Explain what hcatmg does that stops thc chem- '
ical reactlon in the veget nblcs (livirig things). ) :

e'\

Remedlatlon (l) Have, the student review Activities 8 and 9 on ptlges 519 and 520

. (2) Check questions 20 21, and ”2 and thé: followmg pdl‘d/l'dphs on page 520.with
“.the student. (3) Be sure he understands spoilage as a‘chemical reaction in living.

y things. - Also be sure he undcrstands the rolc of catnlysts m llvlng thmgs (4) Have
N ~ ' him réview the pertormanee check. - g e _ . -'
o ] _ . : . .‘".\'_"
- L l v L {
' - ‘ ¢ "','ﬁ - . @ ‘- >
.’.\.. - a * e l ’ = ’ -rv
. A : ' e
T R - ‘g o IR )
' S e 0RO /
- ; ~, 0 v )
. o, L . )
- '._‘.l

cold air than in warm air. " How would the pnrtlcle model J2 5

e
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)
?
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£
&
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e .Ekp_lains why _som_e réactions ‘becur at lower ternpéra-tures insid¢ the body.,

~a:

- l

~ The studznt applles the concept that the presence of a catalyst will cause,the rate of

a reactron to Be hig her at lower temperatures - N .
'Student Actlon' Resgonding that human bemgs, like all living thmgs, contam cata-
- lysts which allow forﬂrapnd reaction rates af low temperatures R

"Performance CheckA Temperatures well above: 80°C “are needed . for the Junces .

from a hamburger to react with oxygen .10 produce carbon dioxide and water.
rapidly cnough to produce notlceable heat, Yet the same reaction — hamburger

. juices plus oxygen — produces carbon didxide - and Water and notrceable amounts of

-

- . ‘ ’ ot ' .

Remedlatlon' ) C‘heck the student s answers to questlons 15- 6 lS 7, 15- 16 and

heat at 37°C myourbody Why? - _j' _ K

1547. Then haVc him read the paragraphs at the bottom of page 217 and the top of .

' tam catalysté"

pagq 221. (2) Drd. the student conclude from’ Excursmn 15-1 that llvmg t}ﬁngs con-
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" Chapters 16.and 17 o ,.~ )
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-Performance Check

Sumimary Table

ar’_',
3
b

~

Objective Numbe;

i

)

‘QbiectiveDescrip'tiqn_ o o T AN

¥ " e ——— s

iy

08-Co_re-_1 '

’

" Relétes changes in concentration to changes in\rﬁﬁs of reaction

. . - DNPRE e o i '71‘
08-Core-2 . . States the effect of heating on the rate of a.reaction W .
L e R N
| 08-Core-3 Checks for odor‘bhahgeih-\iapors o :
08-Core-4 Explains varied ¢ombinations of the same elements’in two or more substances .
— . — = — . - . _ )' ey - .
08-Core-5 »Selects compoungs which:¢ontain nitrogen . )
P — - - . ..‘. . . - - - s ‘u . : 4. X - —
08-Core6 - - - .- | States a use for Nessler's solution ., '° = .ot et
| .08-Core-7 -\ Tests _for'NH‘gin% substance | . " R ) g
*08-Core-8 * . [ Tests for changes in odor ; oo
08-Core-9 . 1 .Stateswhy scientific concepts are continually tested .. - . .
08-Core-10 Gives an explanation for the golor changé of an indicator AT
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|. 08-Core-11 States, that atoms of substancés react in definite numbers . ' : \ L
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08-Core-12 o | States a reason for averaging repeated measurements T T s
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08-Core-13 Shows extrapolation of a linear.relationship ¥

08-Core-14

- - - ]

Extrapolates reactant amounts'and selects the reason extrapolation can be done:

08-Core-15

M . e ) e

N U

Neutralizes an acid withabase -~ & .

08-Exc 16-1-1

Relates the dénsity of a substance to its quantity

08-Exc 16-1-2 Measures and calculat_és density ) : - SV o L
o | 2 . R AR

Indicates the relationship between density and floating B y oy

~ 08-Exc 16-1-3
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.| €08-Exc 17-1-1 Predicts the effect of dilution on the neutralizing ability of an

antacid

i
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1 08Exc17:21 - AT

P

' '_Exp|ains-wh‘y a reaction stbbs _'

-

08-Exc 17;3-1. Uses litmus paper to test solutions ' poe

o

=7

08-Exc 17-3-2 Selects_sd!

utions which show thé're|ationshib between.pH and H* ion conceh‘iratibh

> -

08-Exc 17-3-3 * | Measures thé:strengths of acid and base solutions . :
." . - .-y ._ - - .._ ) — .. . .‘ . - '. ‘._ ‘ - .‘- -
<} 01-Core-24 thru 28R| (Student’s responsibilities) - -+ , ..~ L o o
R B - o y . S ] e K A . .
- 02-Core-8R - - ExXplains similar test results from different substarices R
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~-03-Core-18R * Explains why many substances but few elements-are known .
. 04-Core-3R Uses the concept:that atoms combine #n definite numbers ' ‘
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04-Core-15R . Recognizesthe reason for basing cohcludtons, on many cases U .
04-Core-19R ... |- Siate§.the rule of the combination of atoms in definite numbers (ratios) BN
-04Exc 7-1-6R | ~ Extrapolates and interpolates.from-a graph . _
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r - N QRelates changes in co centration to changes in rates of reaction. ;
_ ‘ . ” .
. - - q

The student appliés the relatnonshlp of the- concentratnon of reactants and the rate-
of their reaction to a problemattdal situation.

¢
¢ i

Stu&nt Action: csgondmg that an merease in eoncentratlon of a reaetant increases
“the rate of reaction. -

_ Performance Check A: The sodium hydroxnde (NaOH) solutlon you used in Chapter

16°to release ammonia (NH3) from egg whites and fertilizers was not very tonoen- *

trated. What effect would the use of a much strongeér concentratrorrof NaOH have

on the reaction?

Remedlatlon (1) Give the student the answer to q&testnon 13-25° and ask him to

answer question 13- 26 and explain it. (2) Have him review page 194 especially

Figure 13-1. (3) The eoneept involved ‘in this objective i reviewed: on page 225.
Q .

o

i 5. ]
States the effect of heatinqon the rate ofa reaction.

The_student apphes the concept- that the speed of a reaction varies with its tempera/
ture,

Student Action: Rcsgondmg that heating increases the speed of a reaction.

Perfdrmance Check A: in Activity l(y-l ! when you added sodium hydroxide (NaOH)
to the- meat, ‘egg white, and other. substances, ammonia (NH3) would have. been
given off” and _bubbled through the Nessfer’s solution even it you had not hedted the
mlxturc Why. then dld you heat 1t’ .

L]

"i A
Remedla{tmn’ 1) Ask the student what happened when he heated HCl in the HCL-

f . . )
- ). . shell redetlon yn pa;ae\ 206 and 207. (2)"Fh1s is an application of. the concept stated
. | .o in the pamgraph at the bottom of pdge 213. llave him review this’ material and .
v : state what it tells htm about tempemture. ~ 7 k BN
/—/‘ A - 3 : - 1 Al M _. .. .\‘."-‘ - i‘ ’] — — i3
0 Q ‘ Checks for odor cllange in_vapors. . S o ) '
; . ‘ : o : -

The student manipylates solutlon Ato smell it sately

Regular Supplies: phenolphthalun solutnon HCl (3 OM) S
' NaOH (1.0M) " phenolred -~
. , b, Congo red S test tubes:
S ' ' "drdppcr'bottl(:'"f:-.

e : Student Acpon avmg Ivis hand baek and forth over the solution, rather than pat-

. - ~ting the bottle o beaker near his nose and inhaling.” The student’s observations afe
- . \ irrelevant to scoring this objective. The checks tluplleate those in O8-C ore-8, and the

' .0 - two objeetlves can be evaluated tot,ether

' s
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" is added to it? To'answer this, do the followmg

Performance Check A Betore you begm tell youf teachcr that you are going to do .‘
thm check ' ¢ '
. le¢there any chdnge in'the odor of phenolphthalem when sodium hydrox:de (NaOH)

." L)
P

1. Put 6 drops of phenolphthalein into a test tube.
2. Smell it. _ . . ; .
3. Add 2 dropc of NaOH
4. Smellthe mixture.
Are the smells noted in steps 2 dnd 4 the same or dlfferent'7

-
S

Remedlatlon ) Have the 9tudent review the xdfety note and Activity . lb—l on
page- 228. (2) Ask him to propoqe reasons why this procedure in necessary.-

2

Explzﬁns varied combinations;of the same elements in two or more substances.

£

The student applies the concept-that the same alements can compose different sub-
stances when put together in different orders or combinations.

yet be composed of the same elements if the elements ate put together in different
orders or combinations.’

Student 'Action: Stating that the giv£11 substances can haye different properties and Core

.
-

) P.erformanc_e Check A: In Activity 16-11, you found that'unco'ok'ed meat, potato,
urine. and soy sauce contain NH3. If you had te@ed further, you would have found
that they contain carbon and oxygen, as well as nitrogen and hydrogen. How do
you expliin that these substances contain the same elements and yet are so different?

Remedlafon (1) Review the responses to Self- Lvaluatlonx 16-9 and 16-10 with thc
student.  (2) Have him read page 09. (3) Have h1m read the paragraphs followmg
question 16-18 on page 239.

hd . o

EN

- o

Selects comp‘ounds which contain nitrogen.

The student classifies compounds as containing or not containing mtrogcn

-

) Student Actlon Selcdmgthc samples in whuh amfnonia is prcxent as those contain-
ing nitrogen. . § boe

A Orange and purpk , . -
'B: Redand blue ( :
C: Green and pink ' :




e ' ' AU L e
.\- - ) ——— ) Y TonSo
{ - ro _
’ f

Perforn}ance ChecI‘( A: qu tested five substances for ammenia, sulfate, ;md cobper
v His resplts are shown in the' table below. Write the colors gf any substances which
you know contain mtrogen '

vt SUBSTANCE . | - AMMONIA SULFATE 'COPPER &
. ' ~LESTED PRESENT PRESENT PRESENT
Blue no no “no o
‘ Orange - yes ) yes iio . |
Purplc _— yeS ‘ no | no -, .
Red 7 no yes yes
| Black " no -yes . no

AN

Remediation: (1) Have the student check his answer to question J()’;’lBiand S¢lf-+
Evaluation 16-4 with you. (2) Also, review his answer ‘to question 16-4 on page
229 and the paragraph that follows1t.

States a use for Nessler’s solution. ‘ -
The student gencrates the explanation that Nessler’s solution # a “test specific to

NH3, not nitrogen. - & |

COre Student Actlon B_c_spondmg that he disagrees with the conclusion that a negative

test for NHy'is a negative test for nitrogen, and g glvmg as’an gxplananon that Nessler’s
solution is a test for NH3, and nitrogen in any other comblnatlon WOuld not be
dctectcd by it.

4 EN
®

Performance Check A: Otis tested a white solid (NaNO3) and a yellow liquid (HNO3)

by putting cach into a different flask with 10 ml of sodium hydroxide (NaOH) and
then heating the two ﬂasks Ho bubbled the gases given off through 5 ml of Nesslex's

solution. - No color c,hangc was observed in_the Nessler's sMution for gases from
¢ either oi the substances. Otis conctuded that the substances did not contain nitrogen.
_ " 1. Do you agree or disagree with this conclusion? . . .
- ' 2. Explain.your answer. ‘ ' '
- ' « : : N

Remediation: (1) Have the student use the chart in Chapter 5, page 60, to tell what .
clements are present in the given substance. . (2) Have him review the last two -
paragraphs on page 229. (3) Review the: student’s answer to qucstlon 16-17, tell
him that air is almost 80% nitrogen, and ask if the two substamcs (NH 3 and nitrogen)
would have the same operational definition. (4) Ask the student to identify the-
substances in Table 16-2 which contain nitrogen in the form of NH3. Then ask him
if one of the ‘substances which tested negative-for NHq could have contained nitro-
gen in a different combination. ' ' R . -




_Tests for NHz in a ;‘)ubstanée.. ' R _ T

. The student mampulates given matcnals to test for the presence of ammonia in a

substance b , o T e
) ' V . ’ ' E} ’
.. Regular Supplies: - wooden splint Nes@ solution N
| buner and stand, NH,4NO3 ‘
- - test tubes ‘ 4.5 cm rubber tubing
flask with stopper ; plastic straw

Special Preparaﬁgl;:‘ In *box 08-Core-7,' pla’cc the lettered bottles A, containing
NH4NO3;B, containing NaCl; and C, containing NH4Cl. It is advisable to grind each
material wnth a mortar dnd pestle tb glvc it a texture different from that seen in

class actlvmee
. b

Student Action:"' Adding NaOH and boiling cliips to the sample, heating it; passing

‘the gas through. a mixture of Nessler’s solution.and NaOH, and correctly stating that -

ammgnia is present if the Nessler's solutldﬁ changes to an oranguyellow color.
‘A: Ammonia present ,
- B: Ammonia not present '.' o .
~ C: *Ammonig preseat - o coe

~

thns check.
: Gcg ‘bottle A from b

R

Perfdfmance Check A: Beforg you begin, tell your teacher that you are going to do -
, .
ox08

-Core-7. Then, using as much of the substance in the

of ammonia. Open your textbook and follow the NessNr's test procedure outlined
© Om puges- 233 through 235. Report your rcsults and concldsions

bottle as you can get on the end of a wooden splint, test Uisubshmw for the presulcc'

. Remediatidn (1) Review the student’s responses to Sel Evaluations 16-1 through
<. 16-3.. (2)-Have him review Activities 16-7 thiough 16-9 n pages 234 through 233.

~ (3) Have him outline the proccdurc (4) Then have him carry out his outlined pro-.

cedure, e '

Py . a

Tesfﬁ for changds in odor.

s Te

s The student chooses to use safety glasses to protect his cyes.

" Regular Supplies:  standard phenolphthalein indicator test tubes -
' NaOH (1.0M) . “dropper botile \
Congo red indicator ' ' ‘
©  HCI(3.0M)

Student Action: Put{ing on a’pait of safety gkmcs before bcgmnmg, a procedure.
The student’s obscrvatlons are irrelevant to scoring this objective. The checks for
this ‘objective (luphcatc those used in objective 08-Core-3, and thc tw‘ ObjLLIIVLs
“can be evaluated together.

41 .
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* " Are the smells noted in steps 2 and 4 the same of dlfferent"

Performance Check A: Tell’ your ‘teacher that you are going to do this check before
you start it. .
Is there any. change in the odor of phenolphthalem when sodmm hydroxide (NaOH)
is added to it? To answer this, do the following. ,
. Put 6 drops of phenolphthalem mto a test tube.
2 Smell it. .S
3. Add 2 drops of NaOH.

4. Smell the mixture.

.

Remediation: (1) Have the student read the safety note and look at the drawmg on

page 228 and the safety note on page 4. (2) Have him propose a reason or reasons

, for this procedure.

States whyscientific concepts are continually tested.

Q .

The student applies the concépt of the tentatlveness of scnentrﬁc concepts
Student,Actlon Statmg that scientific concepts are treated as being supported by
evidence buf not as proven to be true and that they are’ changed if not supported by
further investigation. . -

Performance Check A; Earlier in this course you discovered that the millions of sub-
stances in our world are made up of 100 or so eleménts. Now, in Chapter 16, you as
a scientist tested this-concept again by testing -many things to see if they contain
rfitrpgen. Why do scientists keep testing accepted concepts?

Remednatlon (1) Review the summary on page 239 with emphasis on the fact that

evidence is not proof, (2) Review the paragraphs between questions 7 and 8 on .

"

page 354 and page 358. _ ¢

Gives an cxplanation for the color change of an indicator.

The student generates an explanation for the behavior of an indicator.

)
<

Student Action: Respondmg that a substance which acts as an indicator changes
color as the result of a chemical Teaction with one of the reactants after all of the
other reactant is used up.

»

Performance Check A: You have used Congo red indicator to tell when an antacid -
reactant is used up. How do irdicators work? Why do they: cl\ange color when they'

do?
1 ]

Remediation: (1) Have the student put two drops ofﬂphenolphthalein into abeaker
of Wwater and then add sodium hydroxide (NaOH) solution. (2) Ask if a new sub-

stance was formed when the two solutions were mixed and how he could tell. Was |

a reaction involved? (3) Have the student review the top-paragraph on page 242

. .
Con - g
[ :) I

\



~ which states when an indicator acts (4)'Then have the student review Actlvnties 17-1-

. through 17 3 and identify why and when the indicator changed color.

States that atoms of substances react in definite numbers. r

The student applies the eoneept that atoms of substances react in deﬁmte numbers
(ratios)..

Student Action: Respondmg to the effect that when atoms of sLtbstances react, they
dosoin definite numbers :

Performance Check A: Karen measured the volume of sodium hydroxide”(N,aO )
needed to react with 1, 2, 4, 5, and 6 ml samples of vinegar, using phenolphthalgin -
as the.indicator. She then graphed the data and predicted how much NaOH would
. be needed to react with 8 ml of vrnegar Explain why Karen could make such a
prediction. o '

3

- Remediation: (1) Have the student read'the first t‘our paragraphs of page 2410 (2)

Have him-review Tables 17-1 and 17-2 and tell why he could predict values in Table
17-2 from values ¥n YAk (3) Reviéw with him his responses to Self-Evaluations
|7-2 and 17-3.

- LI

States a reason for averaging rcpeated measurements. ¢

¥ . “~
The student applies the reasoning bchind averaging repeated measurements to a
partreular example. d

Student Action: Respondmg to the cffect that repeating measurements and finding COre

their average is a way of ‘way of balancing unavoidable ex periment: | errors of measurements

which cause results to be too high or low. Ce ] 2
Performance Check A: In Activity 17-3, you added sodium hydroxide (NaOH)to )

five different volumes of citric acid. Then you filled in the chdtt below. For cach
volume of citric acid used, you added NaOH until the phenolphthalein changed
color. You repeated the process, using the same volume of citric acid. Then you
averaged trials 1 and 2. Explain why doing the process twice and finding an average

-

is better than doing it once. ‘ . L. .
‘ VOLUME OF | ACTUAL VOLUME | PREDICTED VOLUME
CITRIC ACID | OF NaOH USED . OF NaOH '
USED : | R
Trial | 4 ml )
Trial2 | 4ml T | ' 7
Average 4 mli
- 4 I;- -
\\ & N ’ -




A,

_ Remedlatlon (1) Check Tables 17-1 and 17- 2 to be sute the student .averaged his
trial data. Have him explam why he did so. (2) If he can’t explain why, ask Hint to -
“identify which of each set of 'trials is most accurate and why. (3) When he is not able .
to give a logical reason, point out that the average falls in the center'of his data and
thus balances errors which gave data which are too high and data which gre too

low. : S - : .

Shows extrapolation of a linear relationship.

The student applies the procedure of extending the curve of a graph and reaaing the
value of the unknown coordmdte correspondmg to-the value of the known coordi-
nate. :

Student Action: Stating a value which is wnthm +0.5 gram of the accepted value
A: 8 grams of meat
B: 3 grams of NaOH ¢
-C: 10 grams.of fertilizer

N

Performance Check A: Kevin rai) thfee trials-of the reaction between raw meat Qnd
NaOH. -He then drew the graph shown below. How mdny grams of meat will react
with 5 g of NaOH? -

. )
10
5 8 »
£ . ' .
- 6
qQ -
w A9
2 } o
: ! < f
o : .
2
o . 1 2 3 4,\ 5 6 7 8 .

\ ' _ - NaOH (in grams)

| Remediation: See SYS | through 3 of the Remediation for d8-(‘dre~l4.

Extrapolates reactant pmounts and selects the reason extrapolation can be done.
* The student applics e procedure of graphic extrapolation and the concept that
"when two reactants.combine, they do so in definite numbers.




Student Action: St dting the value of t

. option to the effect that when two

numbers.
A 1.8 grams of raw meat, 2. b
B: 1.3 grams of NaOH, 2. c.

Performance Check A: John r..m three trials of the reactnon between raw meat and

C: 1. 10 grams of fertilizer, 2, d

‘.

v

unknown coordmate and selec png an
Cactants combme, they do so in defmlte

NaOH. His data are plotted on the grid below,

¢ .

l How many grams of meat will react with 5 g of NaOH’

. The reason you can answer question 1 is that.

_a. meat particleshave special reactions.

b. reactants always combine in definite numbers.
N¢. you have worked with NaOH and mieat before. "

d. the relationship between meat and NaOH changes Only if more than 10

v g of NaOH is used. i
10 T -’
T
40
. B
c
= 6 -4 -4~
- + T ;
< —4
w +4— — 4
= 4
:
2 ?
0 1 ‘ 2 3 4 9 7 8

+

|
\

Remediation: (1):Review the procedure for finding one of the coordinate values
when given the other, using poinfs marked on the line of the graph. (2) Review the
notion of line cxtenslon based on the concept that the: rclatlons}np remains the same,

and check his response to Self-Evaluation 17-1.
as a cautign about changmg relationships.
.ment of the conwpt that rcactdnts alwaysreact in. definite numbers pages 126 and
127 L :

NaOH (in grams)

- - ‘- “

h .

(3) Have the student read page 247
4) Th’en review with him the develop-

4

Core

h.AI .

Nwtraths an auq with a base.

The student manipulates the  materials to nwtrahn an acid with a base according to

the procecure outlined.

Regular quplies:

A

vinegar
Congo red
HCI (0.1M)

beakers or bahy-food jars

"

graduated cylinder
air piston

stirring rod- -
dropper bottle

oA

b

Core
15




R Speclal Prepan‘htlons Mix baking, soda (NaHCO ) and: three different amounts of
o “ NaCi~{n the fhree jars labeled: 8-Core-15A, 08-Core-l5 B, and 08-Core-15C. The
NaCl is a soluble filler. ‘Thus, the reaction would take Jess acid. You must perform
the three neutrahzatlons to establrsh an acceptable value o
, . L _
Student Actlon, Regortmg an -average result of the neutrahzatnon of wrthm 2ml . _
. of the value obtained by the teacher. :

" P,erformance Check A: You are’ to “find" outhow mitich Vmegar (acid) can be’ neutral— P

_ “ized by 1* 8 of the. powder in bottle 08-Core-lSA To do this, 'use the follomng
& , procedure. o
‘Dissolve l gof the powder in 15 ml of H20
Add 2 drops of Congo red. .
Add aciq in'small quantities untll yousee a; perthanent color change ‘
..Find thelamount of acid neutralized. -
. Make a second trial, repeating steps 1, 2, 3, and 4, and then avcrage the
amount of acid in the two trlals ' ~

.‘__‘]\

o

Remediation: (l) Have the student review Activities 17-5 'through 17-7 on pages’
250 and 251 and identify what he dld wrong. (2) Have him do an alternate pcrform-

. ance check.
- ‘ ’ Relates the denslty of a substance fo its quantlty T
_The student applies’ me c’bncept of denslty N -
* " Student Action: Responding that the denslty of-a substance is unaltered by vafia- -
. tions.in its mass and velume because the density of amy substance is independent of
_ the amount of the substance present. ) I
- ' . ) i ’ | '. . . ' ' . ' i . . p
]6 ] . . Performance Check AgJohn used 250 g (150 cc) of modeling clay to model a'cat.
: ' +_ 'Then he added 50 g (30 cc) more. Notic'e' that he increased the mass (g) and the -
. “volume (ec) . '
- T . What does this do to the density of the clay" '

2 Explam your answer.

Remedlatlon (1) Have the student review pages 524 through 526. (2) Have lﬂm
explam to you the effect of adding more carbon rods (or iron bolts) on the mass, the
'volume and the density. (3) Get him to verbalize why thé density remams constant
though the mass and the volume both change. . -

.
. . N Y . :
- 4 - —r
R i - e
A .
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. - . Lt
o : — £ — '
. . A ) . R’ ! : k) . . .
L Measures and calculates density. ,/- : S R T .
| The student apphes the eoncept ’thdt the density of a matendl is equal to 1ts mass - ‘ o

dwnded by its volume

) » / o . t- . ) . _".7 . - . » . .
_ Regular Su_pplles: water o bedker or bdby-fOOdjdr PR EXC '

oo " foodcbloring . - . . 11SCSbaignce . - | | | - .

T eben e e e ograduated-eylinder .., ,l set of. standard massé_sw ] 6-] K
- Special Preparatlons Prepare three | liter (1 quart) bottles of differently colored IR I ‘;

. water and’ number them 08-Exc T6-1-2A, 08-Exc 16-1-2B, and 08-Exc 16-1- 2C. ’ o r

You may’ w1sh to return the students’ used solutlons back to the bottle. , :
. j é’t ! - ] A
Student A9t|on Regortmg the volume and ‘mass of the water to within £0.25 g/ml '

Performance ‘Check A: Get 90 ml of the solutxon in bottle.08-Exc 16-1-2A. Fmd the

den;tty of the solution. Return thc used solution to your teacher. -

_Remediation: (1) Be sure the student remembered to subtract the mass of the beak-,
) ! _er. (2) Check his knowledge of the meaning of density. If it is weak, have him reread

" pages 527 and 528. (3) Have the student review Table 3 on page 526 and explain

how he found the denslty of the carbon rods and belts. (4) Have him explain’ tht

procedure he used. His volume and mass should be numemdlly equal.

.

Indicates the relationship between density and ﬂouting. N .
: \ 7 -

The student applies the relationship between densities and the buoydmy of objeets

in a given liquid.

Student Action: Selecting those substances with densities g,reuter than thdt of the EXC

liquid as sinking and 1d those substdnces with densities less than that of the liquid as

ﬂoatmg _ : -l
. A 1. float, 2.sink, 3. imk 4. float o :
B ink, 3. ﬂoat 4. sink ' . o ' .

: ‘l. sink, 2. float,

L 4 .

C: 1. float, 2.sink, 3.sink, 4. float - - 3
Performance Check 'A: Dennis had a beaker full of mercury, whose density is 13.6 . _
g/ce! He alsg had the four things shown in the table below. After the number df

- each thing. indicate whether ornot it would float orsink in mefcury.

o . «

 MATERIAL g/cc DENSITY
I. Penny = 8.9 " ”
\ 2. Tumgsten wire | 19.4 ; | S
| 3. Gold. 19.0 o ~
- L " | 4. lron ball 7.9




. “6&'.

Remedlatlon. (1) Chetk the student’s knowledge of the meaning of the term .
density, Does.if iniclude the notion of amount/unit of volume? If not, have him. |
review pages 527 and 528. (2) Have the student review “Density on Trial,” pages N
5’9 through 532, and check his answers to questions 26 ’through 30 with him to
establish the notion,that things less dense than the medium float and those more
dense sink. - (3) Chedk his graph and have him explain his answers to questions 32, - -
* 34,anhd 36. (4) Ask question 31 in terms qf the check which the student did. (5) .

Have htm do an alternate check . e S

et e e
- ¢

EXC

17-

page 537 and all of page 538.

Predlcts the effect of dflutlon on the rieutralizing abrhty of an antacrd

The student a 1es(l'hé concept that it is the quantrty of a reagent present that.
determines the ity of -other reagents it reacts Wlth -~ .

2

Student ACtIOL‘I Responding negatively and to the effect that no matter how it is

——a

drluted the quantrty of reagent is unchanged. .

*

: Performance Check A:.In Activities 17-5 and 17-6, Dale measured I gram of crushed

antacid A on a balance. ‘He put this amount into 10 ml of water and added 5 drops

“of Congo red. Then, as his partner}mfed he added the acid to the antacid A solution .
" in 1- or 2-ml squirts. It changed to blue when all of antacid A was used up.

I. If Dale used 20 ml of water in Activity 17-5, would this affect the amount
of stomach acid that was neutralized?
2. Explain your answer.

e

Remediation: (1) Check the student’ s predlctrons in questlon 2 of this excursion
and questions 5, 6, and 7. (2) Then, refer him to Figure 1 of this excursion and
have him explain it. (3) If he s_tnll seems unsure, have him read the last paragraph on

£

{ —_—

08

Exc
17-2

Explains why a reaction stops. .

The student applies'the.concept that reagents will react in definite‘'numbers '(ratios).

Student Action: Statipg that a given amqaunt of the reagent specrﬁed will react wrth
a deﬁmte amount and no more of another reagent. .

Performance Check A: Jack added Vmegar to a solutron of bakihg socﬁt and the

. reaction bubbled furiously. Then, suddenly, the reaction stopped, and no matter
“~how much more vinegar he added the bubblmg would not start again. Explain why -

thrs happened.

Remediation: (1) Check the student’s answers to question 2-on page 539. If he is
cotrect, ask him to explain how he could tell. 1f he is incorrect, ask him to try this
question again and then, if he is correct, to explain it. (2) Have him check Activi-

- ties 7- 3 and 7-4 and Table 7-5 and to tell you whatthe table tells him. (3) A‘;k him

to explain why his graph'in Actrvrty 7-7 goes up at first and then has a flat horwon-
tal line. (4) Have him review page 542.




Uses litmus paper to test, solutlons _ B S

T’he student mqmpulate‘; the materlals and tests the solutlons to determme if - they
,are, auds bases, or neither. -

) ..' PR -
.4 . -
¢

'. Regular Supplies: 3 stitringrods. . . L e e
red litmus paper . ’ '
..:‘" e blue lit‘ﬁuspaf)ér» "\__";-."-w FLE R AR vt e s At OO SN e

x5
‘Q“w.. .\
. ~

- Special Preparations: 'ln box 08-Exc 17-3-1A place three numbered bottles, bottle 1 -

.eontammz, HCl (0.1M), bottle_ 2 containing NaOH (0.2M), and bottle 3 containing . S
.distilled water. In box 08 Exe 17-3-1B place three numbered bottles, bottle 1 con-- . Lo .
taining NaOH (0.2M), bottle 2 containing distilled water, and bottle 3 containing b .

HC1 (0.1M). In box 08-Exc 17-3-1C place three numbered bottles, bottle 1 contain-
ing. distilled ‘water, bottle 2 eontammg HCI-(0.1M), and bottle 3 eontalnmg NaOH , : -
(0. 2M) . 28 . ; o «
Student Action: Labeling the solution which ‘turns red litmus to blue as a base, the

-one which turns blue litmus to red as an acid, and the one which produees no change

as neither. | : - o .
“A: 1.acid, 2. base, 3. water o o ' : '
‘ - B: 1.base, 2. water, 3.acid ~ . - _ : e / :

~“C: 1. water, 2.acid, 3. base
Performance Check A: Get the bottles from box 08-Exc 17- 3-1A. Test each solu-
tion with:litmus, using clean glass stirring rods. After the number of eagh solutlon
indicate whether the solution is an acid, a base,-or neither. yd
¢, a . :
14.. ‘ .
Remediation (1) Have the student review Activity | and sUbsequeht questions |.
throug,h S. (2) Check hls operdtlondl definition in response to question 5. (3) Have’

him review his rcsponse to theperformanee che®®und then do an alternate check T

i P

Sclccts solutions whi'ch show the relationship between pH and H'+ ion concentrdtiq.on.

\ A
lhc student dpphes thc eoneept that pH and H+ ion concentration vary mversely .
Student Actfon elu,tmg the so}utlon with the Ioweqt pH as havmg the highest H+
ion eonyzcntrdtlon and as bung the ! trongest acid. N
_,/'A:lc2e"- . .
~ B: L'b, 2.b -~ SAMPLE pH : A -
. // Ci l.e 2.¢ _ ' \ _ ‘ _LETTER _ . .
Vs \
s - a -6 _
/. Perfqrmance Check A: Fean used pH paper
and found the pH of samples of acid solutions X b 3
as shown in the chart. - c 9
1.- Which solution has the highest hydrogen ion q 4
(H+ ion) coneentratnon" : . .
2 Which .s(_)lutlon is the strofgest acid?. e 5 ’

e
&)

. .
. ot .
. N . .
.' ,‘.\' . f /
\ » - -, . . . . .97\ -
: | | L/
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= oo e R Remedlation (l}lf the studqni docsn tunderstancl the relatnonshnp between pH: and.'-.,-' )
T H™ ion concentration, fiave him check the diggram at the bottom left of page 55() o
) S (2) Then have. him'.order the. substances in Table 2-from lowest to hnghest H
* : conoentratlon S

I

(X2 i &
- - - v N Y

’ -Measurés the stféngths of-‘acid'an'd base. solutions - . - .

. The student manipulates the solutions, the pH paper, and the pH scale to determme
the strengths of acxd and base solutions.~. - - . .. cn e e
Regular Supplies: 5 .clean glass st'ir.ring rods -

pH paper :
pH color scale -

4 ) . ' . * . : y
N

D = o Speclal Preparations: Fill five bottles w1th the solutions listed below and label them_ '

: : with the appropriate letters. . : '
A: Y4 vinegar, % water
B: NaOH (1.0M)

-

- C: water . .
D: % household ammonia, % water : :
E: HCI (3.0M) . o ' s
Put.the bottles in box 08-Exc 17-3-3. _ T

e _ _‘.Student Action: Placing drops oOf the solution on the paper and comparing the re-" .
- sulting color spots with the ‘color ‘scale for the paper and reporting the solution
- whose spot is nearest to the red as most acid and the solutlon nearest to the blue as

most basic.
¢ ' A,B,andC: 1.E, 2. A, 3.C, 4.D, 5.B
‘ Performance Check A: Get the lettered bottles from box 08-Exc 17-3-3, the pH
e paper, the pH color scale, and 5 clean glass stirring rods. Copy the list of solutions
. ‘ , below. Match each item with the letger of the bottle of solution it describes.
o 1. Acid, strong * ‘ -~ o
: .. 2. Acid, weak - _ s ‘
: DY : 3. Neutral _ ’ ' o

-4, Base, weak
- 57 Base, strong

Remediation: Have the student explain how he got the answer to columny 1 of
L s ‘ - Table 2, page 549, and from there, how he calculated his answers in column/2. If
- he has column'1 right but not 2, refer him to the top of page 550.

*
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Qhapiers 18and 19 Performance Check
.Excursions 18-1 thru 19-2 s - ~ Summary Table e |
L : ,
Objective Number | Objective Description ' ) :
o o 09~Coré-1“ | ‘ L Measures Iehgth in centimeters,
09-Coré-2 .+ = Sets up a chem-ik:a_l system as a battery and tests it
09-Qore-3 Recognizes the form in which energy is stored in a battery
: | 09-Core-4 Recognizes the nature and cause of the change as a sohd— is deposited on an electrode
J — = ) -
09-Core-56 =~ Tells whether or not new atoms are forme_d during a chemical reaction.
g : ' ] L A ] L. VJA
) 09-Core-6 Lists observations that indicate a change in the chemiéql energy of a system °
* ’ : . “ v- 1A N § . 2
09-Core-7 - | Explains what happens to stored themical en,ergy._'é_afs; electricity, is produced
09-Core-8 Describes discha;ging reactions N :
09-90re-9 Tells What changes occur while a battery is charging and.while it is discharging
09-Core-10 "| Relates a chemical reaction to the flow of electricity < L
09-Core-11 - States the forms of energdy involved when a battery is charging, discharging, and storing
. . ' y f\ LN -
;o — . N | g : -
. energy . . - ' _ '1 . _
09-Core-12 _Judges the condition of a chemical system after it has been producing electricity
' 09-Core-13 ) Recognizes examples of work as defined operationally : | A
09-Core-14 . Explains;the difference between input ene}gy aﬁd outputwe_nergy '
. i . . ’ ) l '\ N
09-Core-15 ' Recognizes where enérgy is stored in a reaction that releases heat "
09-Core-16 . Decides what happens te energy during the dissolving process \ /
09-Core-17 : Recognizes the effect of dissolving on the amount of energy in a closed system

- y .2 g : e
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Objective Number O'blectlvel_D_escr_lptlpn | , | _7
_ ' —T o - — — =
09-Core-18 Tests for and explains whether or not a reacffon has occurred Lo
09-Core-19 States the cause of a temperature increase as two sajutions are combined _
. £ .I . — o l
09-Core-20 Explains the temperature drop that occurs when some solids dissolve '

09-Core-21 ’ .

Recognizes what is required to release energy from a compound ‘o~

09-Core-22

Tells what causes a substance to release its chemical energy

09-Core-23 .

Mixes dangerous liquids

OQ:Coré-ZZ_l

States what to do if chemicals are'spilled on someone

A

09-Exc 18-1-1° -

1. Explains why a battery must be charged °

. N . at

09-Exo 1821

- or

LY

Tells how. to determine where zinc goes in a Zn-K9Cry04 cell

R A
09-Exc 19-1-1-

" "Gives examples of specified energy conversions

i L1

09-Exc 19:2-1 &

Recognizes whethera reaction is endothermic of exothermic

o e &

09-Exc19-2-2

Explains the energy processes involved in dissolving an ionic solid

01-Core-24 thru 28R

(Student'’s responsibili'ti’és)

03-Core-25R

- States what happens to atoms in a chemical reaction

[ a

| 05-Core-1R -

_States the purpose of a controldn an experiment

05-Core-3R _ States how reversing battery connections affects ion flow
= = = v - v
:05-Corg-16R Names the force holding matter together
: e . ' - —
.t - .n ' L
SR ' '
v:(;an E ;7:.:-9 ) ’: ) :' o .
: R A B £ )
e 35. : K . \)6
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Measurcs_ length in centimeters. . ' ' _
e :
The student mamgulates a metric ruler-to measure a length in Lentnmetc’rs
< ‘re Regular Supplies: metric ruler

Student Action: Reporting the length of the putured Objebt to within *0.1;cm.

s - _ : A: 28 ¢cm . -
S . B: 37cem '
-‘. , : . C: 32 cm : N
) . ; . s .
’ 1 .
i Performance Check A: Below is a duz,ram of a carbon rod. Use a metric rulcr to !
-  measure its length correctly to the nearest 0.1 cn.
. . ]
‘l .

— T )
- | Carbon rod/(k__‘_ —’l

-

Remediation: (1) If you have an ISCS Level [ text, refer the student to Excursion 1.
(2) Show the student that millimeters are tenths of centimeters, and have him meas-
ure some common objccls for you.

~ Sets up a chemical system as a battery and tests it. . R
The student nmmpulatcs the materials listed to set up a chemical system as a hattcry

. at dctcrmmu if tlu ‘chemical system produces clectricity. .
_ Ore Regular Supplies: I 50-ml beaker ' I lead strip
' | copper strip ~ 25 ml vinegar .
20 ml HC1£0.1M) | carbon rod o -
. " 77 1voltmeter .. 2 test leads
. : -1 zine strip ©20ml K+Cry04 solution
. . . ]
"L ' Student Action: ‘Responding that his chemical system produces clectricity and to
o the effect that the movement of the needle of the yoltmeter is evidence ot it.
{
,. ’ ) ‘ )
: ' Performance Check A Get the following supplm and u]lnpmcnt lrom the supply
: -, area. . .
) S I | 50-ml beaker . 20 ml el (0.1M) _
' > © I strip of zine | 2 test leads
' * strip of copper. ¢ 1 voltineter .

Set upa chemical system which might produce clectricity. .
_ Doces it produce clectricky? :
I © ¥ 2. How do you know whether or not his system produces electricity? .

' 3 o ~
. - - O 8
" ] . ‘

4'.'




tion: (1) Have the student cdinbare his ¢ircuit with the circuits shown in

Activity 18-4'or Actnylty 18-6 on page 257 and page 259. (2) Have lrim review Self-
Evgluation 18-8. (3) Have him connect a charged and an uncharged battery to his
Ask him in which case there was a flow f eleCtricity and how he could ' S

" “« e

Rccogh_’ims the form in which encrgy is stored in a battery.

The stullcnt recalls that electrical energy is stored in a battery ‘as chemical energy.

‘Student Action: Selecting “chemical.” ; S d ‘ . Ore :
A: ¢ ) Y . A -

B: b . . '
C: d

Performance Check A: Select the letter of the correct answer. Once a battery has
been charged, in what form is the energy stored in the battery?- ’ '
a. Electrical. _
b. Sound ' " ‘
¢, Chemical - a ‘
%7 Mechanical
. 'e. Heat

Remediation: Have the student reread pages 262 and 263 and revise his answer to
~ this check.” '

[

Recognizes the nature gnd cause of the change as a solid is deposited on an elec- ¢ ‘.,
trode. - ' '

~
-

The student classifies the nature and cause of color changes in a sysum and the

sunult.mcous “formation within that systcm of a solid codting onto the clectrodes . Ore
\

Student. Actlon' tatmg that (1) the changc is a chemical changc and (2) electrical
cnergy ls its cause. .

" Performance Check A: -




: Monty plit together the equrpment as prctured above Before he connected it to the .
_battery charger, he let itsit for five minutes.. He noted that bath carbon rods were

black and the solution was deep green. After the system had been connected for faur -

minutes, le noticed that one of the rods had become light gray and the solution was

much lighter.
1. What kind of change odcurred?
2, What kind of energy caused it?

Remediation: (1) If the student does not know the indicators of a chemical reaction,

" refer him to Excursion 6- 2, page 415. (2) Have the student review Activity 18- 10
~on page 262 and questions 18-17 and 18-18.

e

PaN

Tells whether or not new atoms are formed during a chemical reaction.
: <

The student applies the concept that in a chemical reactlon‘ the atoms of the react~-

- ants are recombmed into the products

Student Action° Responding negatively and that in a reaction, atoms of the react-
ants are being recombmed into different combinations (compounds) which hawe
dlfferent propertics ' .

Performance Check A: In Activit){ 18-3, you put two silver-gray lead strips into a
beaker of colorless sodium sulfate (NaySQy4) solution.. Then you passed an electrical
current through the system and a brown material and a gray-white material formed.
The reattant materials were different from the product materials. .
1. Were new particles (atoms) formed? .
. 2. If so, name them. If not, explain how the brown stuff came mto being
although the reactants were S0 dlfferent from it.

Remediation: (1) Does the student know the indications of a chemical reaction?
If not, have him review Excursion 6-2. (2) If he does not understand that no new
particles (atoms) are produced in a chemical reaction, have him review Chapter 6,
pages 75 through 77, and page 82 (3) Have him review his answer to the check and
revise it. .

-~

Lists observations that indicate a change in the chemical energy of a system.

a N ’ '
']he student applles the concept of the operational definition of a chemical reaction
and the rule that the chemical energy of a chemical system can be changed only iflt
undergoes a chemical reaction. : :

Student Action: isting at least three of the following: (1) a new solid is produced, -
(2) a gas is produced, (3) the temperature changes, (4) the color changes, and (5) a

. flow of electricity is produced. &'




(4 .
Performance Chgck A

Test lead and metal strips

Solution C " Solution C

. CHEMICAL SYSTEM
Llst five things you could observe which would mdmatc that a change is taking place T '

in the chemical energy of a system like the one diagramed above. (Hint: Some of

the observations you could make would requlre addltlondl ISCS equlpment )

_ Remediation: (1) Have the student review (a) the pardgraph at the bottom of page
263, (b) the top paragraph on page 422, and «©) the paragraph-at the bottom of
page 113. (2) If time permits, you may wish to have the student do Excursion 6-2.

i

Explains what happens to stored chemical energy as electricity is broduced. '
The student applies the concepts of conservation of energy to the energy conversion
" ofa battery

. P ' \ )
. Student Actlon Responding thdt the chemical energy decreased or that it was con- Core :

yerted to electrical energy and to the effect that no energy was lost becatise energy
can be neither created nor destroyed, but only converted from one form to another.

- Sophisticated students may corrutly drglm ‘that a smdll amount ot heat energy is
given off by the system. » -

.

Performance Check A: : e -,

iq A0 T
I

wl,
\ Voltmeter ]
/ ( Beaker of solution -

v




: N ) . . . . E . Til e -
L . . . CoL . _ :
. . . ) . . B . . L. X

* Linda put two dlfferent metal strips into a solutlon and connected them to a volt-
meter, as shown in the diagram, The meter showed that electrical energy was bemg. '

produced. :
1. What was happenmg to the chemlcal cnergy of the system?
2, Was any energy lost or gained? S e

3! Explam your answer to  question 2.

é

Remediation: (1) If the student is ha'zy. abou‘t epergy conversions, have h‘im review

the paragraph in the middle of page 260 and that at the bottom of page 2.63. (2) In_
~each case, have him verbalize the chemical systems before and after and the 'engrgy ,
changes mvolved (3) For the conversion concept, have the student do Excursion -

l9l

09
Core

Describes-discharging reactions.

The student a Qphe s the concept that dischargmg reactnons ina ruharg,eable battcry'

are the reverse of the charging reactions.
\

Student Actlon Descnbmg changes which are the reverse of the c,hargmg reactions. .

A: 1. Solutlop becomes greenish, 2. strips turned to a gray color
B: [ Solution becomes orange, 2. rods turned to a silvery color
C ‘l Solution bec,omes purple, ‘2 rods turn to a sﬂvery metal

. Performance ‘Check A: Don put twO'strips of the same gray metalinto a light green

“ started. Describe the visible changes that would occur in the boakcr as the motor
'contmucd to run. : . N -

solution. He charged the system on the charger. One of the strips turned red-brown

-and the other tyrned greenish. The solution became colorless. -He disconnected the

system from the charger. Then he connected the ‘strips to a motor, and the motor

Mﬁ? | |
. 9 |

Metal strip ‘”“?\J

J- L | -Bsaker

|
-
) ' ‘

|
i

.Remedlatlon (l) Have the student .check' activities 18-10 through 18-13 and, the -

subsequent pdrdgraph on pages 262 and 263. (2). Have‘hnm revise-his answer.

09
Core

L

Tells what changes occur while a battery is charging and whlle it jis dlschargmg

The student applies the concept that chemical I'ed(,tlon\ are involved in both thc
chargmg and Jlschdrgmg of a bdttery -

Student Action: Responding that chemical reactions (d)angcs) occur during charg-

m,g and discharging.




> Performance Check A: Bob hasa radio which contains several rechargeable batteries." «
Occasionally the batteries must be recharged. Narne the process which describes the

'chanz,es mvolvm;;, the partrcles inside . a battery when it is charged or drscharged

‘Remaediation: (1) Have the student review items | and 2 at top of page 264 a%d Self-
Evaluation 18-4. (2) Have lnm find an exampleof items | dnd 2 in the text..

P, " - -y

Relates a clremical react"ron to t'hef":flow of electricity. |
i v,

. The student applreilthc concept that therc is.a direct relhtronshrp between the pro-
: ductron of electrrcrty and a chemical reaction in a battery.
v § & .

Student Actron Sta’tmg that electricity mrght be produced if a chemrcal reaction
- oceurs, whereas if no .chemical reactron occurs, then no electrrcrty is produced
A: Sam’s :
B: _Ccnc $

‘C: Pete’s

4

1} .
w - A

Performance Check A: George put two nickel strips into a solution of copper sul-

fate. He obscrvcd no changgs in the system. Sam put a copper and a magnesium

strip into a copper sulfate solutron He observed changes in the color of the solution

and -the size of the magnesium strlp The systems were connected to the meter as
shown below. -

l Whose setup mlght have produced electrruty’

. E xpldm your answer.

Voltmeter

Solution of copper sulfattZ

Remedratlon (I) Have. the student review Activitics 18 S thrbugh 18-7 and the
related questions. (2) Have him read page 264, and Self-Evaluations 18-3, 185, and
18-6. (3) Have him try again to do the pertormance check and identify which person

©in the check used a system most like the lead- NszO system. (4) If the student’s

explanation focuses on just the physical changes, discuss the relationship of the
pliysital changes to a chemical reaction. '

1_Metal strips

"




States the forms of energy involved when a battery is chargmg, dnschargmg, a.nd
stormg energy. e

Thé sfqdent classifies (1) the form of energy used to charge a battery, '(2) the form of
) energy in a charged battery, and (3) the form of energy released fromit. -
Stuc)i'ent Action: % esgo'nfélin'_g" that the energy used in charging the battery is electri-
cal, the energy in a harged battery is chemxcal (or potentml) and the energy released

: trom the battery is electncal

Performance Check A: Mr Jones is hdvmg his dUtO bdttery rechdrgcd -using a charger. '
which is vcry much like lggy’s.
. What kind of energy is used.to charge the bdttery
2 What kind ofenergy does the battery (,ontam after it is dxsconneg,ted from
the charger. g -

3. What kind of energy dOLS the battery give off when it is in usa"

" Remediation: (1) Have the. qtudent review pages 262 through 264 and page 277.

(2) Then have him redo the” performance check with you. (3) Questlons | and 3

are best answered in the last paragrdph on page 2[)3 Questnon 2 is best answered on

pag,e 277, .

_—

'Judgcs'thc condition of a chemical system after it has been producing clcctficity

The student dpphes the rule that the’ productnon of electricity trom chemmal sys-
tems 1mphcs the pre presenu of chemical reamons :

Student Action: ngon@m_g negatively and in effect. that a (chumcal) reaction takgs ‘
pld(,e as a chemu,dl system produces electricity. S '

- Performance Check A: Kevin set ‘up the chemical system shown below. -He observed

the system produung clectnuly for half an hour. He then studied the chemical Sys-
tem-and reported that absolutely no changes had Ou,ur{&,d in the system.
1. Is it true that there would be no changes?
2. Explain your answer.

4

Voltmeter_ :




o, . - . : ()’{ . o ' .' ., - . . \
Remediation: (1) Have the student explain his answer. Probe for what he thinks is ' '
the source of the electricity. (2) Review pages 258 through 260 and page 264. 1(3)

If the student lists a series of physical changes as his explanation, discuss. jhe relathn~»
“ship of such physical changes to the chemrcal reactlon which released the electnc‘l

energy . - _ . -
4 i : . - ‘ - — - T
Recognizes examples of work as defined operationally. ' _ N
The student classifies examples as 1nvolvrng or not involving work as deﬁned opera- /
tionally by scightists.” 3
' s
"Student ActioR: Selecting examples whrch 1nVolvea force applred over a distance.
’ A b, c d E e N ) .
B‘ s bs d . a
C: a,d, e ’
Perforr'nanc'e'Check A: Iggy has ope'ra'tionally defined work. Write on your answer - « - . / |
sheet the letters of any of the items below which fit his gefinition. : " A
* a. Thinking about the answers to this check” - e 9 S

b. Dissolving 3 solid in a liquid . '
c. Recombining particles in a chemrcal reaction ' o } o
-d. Pushing a book across the desk L o
e. Pushing against-a solid wall = . )
Remediation (1) Have the student review the Checkup on page 267. (2) Have him
review ‘Excursion 19-1. After he has stated the operational definition of work for '
- you, have him redo the performance ¢heck. (3) If he fails to classify -dissolving as - /
- work, have him review Figure 19-2, page 273. (4) Should the concept of forces "
holding particles together troub}é the student, it is stated in the bottom paragraph
of page 276. = . - : '

!
¥

——
. i

E’xplains-the difference between input energy and output energy. '

The student applies the concepts that energy can be converted from one form to
another but is never destroyed :

Student Action: Responding negatively.and in effect that since energy is not de-
. stroyed, some energy must have been changed into another form.

Performance Check A: Roy took h1s go-cart battery to the garage to get. it charged.
He found .out from the mechanic that it took,more electrical energy to charge the
_\ battery than he could get back from it. o |
. Was energy destroyed or used up in the charging process? : . Co e

2 Explam your answer. '

. L O
' L -~
{ . 6'0)
. M




.Remediation: (]) Have the student review. the Checkup on page 267 and Excursion . -
19-1 and Selt Evaluation 182. (2) Ask him to suggest what other form the energy

could take. If he cannot ans‘ver tell hlm that the temperature of the. hqutd in the
battery goes up. _ 3 : “ o

Q9

Core

Recognizes where energy is stored in a reaction-that releases heat.

The student applies the concepts of energy conservation and oonversion

Student Action: Selecting ‘“‘greater than” and explaining that the energy released as
heat"had been stored ds chemrcal energy m the reactants.

'Pe,rformam)e Che‘ck A: Consider the follow_ing reaction.

REACTANTS " PRODUCTS - \
___/\. AN\ )

N\ 7 N
Clye + hydrochlorrc acid —~ salt + water + heat energy released
{. From the information given, the chemical energy of thereactants i is (less
than, equal to, or greater than) the chemreal energy of the products.
2. I:xplarn your answer.

Remedlatron ('l) Check the student’s answers to questions 3 and 4 of the Checkup
on page 267. If need be, have him do Excursion 19-1. (2) Help him to see the. chain
‘of reasoning that the sum of the heat energy and the chemical energy of the. products-
is equal to the chemical energy of the reactants and that therefore the chemreal ener-
gy of the produets is less than the reaetants

.

09
16

Decides'what happens to energy during the dissolving process.

The student dpphes the eoneepts of the conservatnon of energy A

)

‘ Ore Student Actlon Selectmg the option to the etfeet that the energy has anged form.

C. d_
‘ |

Performance Check A: Roy noted that the temperature of a liquid dropped when a
solid was dissolved in it. On your answer sheet, write the letter of theicorrect con-
clusion about the energy in the system. -

a. The energy in the system had been used up dnd no_ longer exr%ed.
The energy in the system had been destroyed. b
The energy in the systeni had been changed 1@0 dnother form.
Both a and ¢ are eog'eet : {
Both a and b are correct.

coc o

. '
Remedlatlon (1) Refer the student to Excursion 191 and Self-Evaludtron 18-2 :
(2) Then refer him to the paragraph at the top of page 273.




, Reuogmzes the ettmt ot dlssolvmg on the amoulxg of energy m a LIOSed system | _ | _
- . . . C N 3

- 'f'he sthdent applles the cOncept that energy can« be LOﬂVCI’th from one form to . . -
another . B . » - Y .

.12 — ~ . ’ : N -

Student Actlon Selecging the’ Optlon wlm,h lndlgdt\S"{Ldt there isno Lhange in, the

amount of energy p;‘ésent R T ) . AN
A, B, and €: »gqudlto . ---'_.., U
. - o ' T ' C L 33 .
Performance Chqck‘ AY in an msulated Styrotoam cup, John dissolved 10 P of e AR N
potassium nifrate in 20 grams of watc&r which’ was at 24°C." The temperaturt,of the ;\1 L .
final so]utqon was %:"( The amountvof energy present’in the mtaterials beforc IR 'gﬁ. e
dissolving ‘was (less than, equal to.vgrwtcr than) the energy prestnt m the‘30 grdms R
“of matter after dissolving. " . . _ ;o . .
. U - e N L e
Remedlatlon. (1) Find out&t flgb student ghsps the fact that thc msuldted cup StOpb - o K oo
- energy from ﬂowmg in or out. (‘)‘kjave tiee student reread page 273. Ask if thp )
test tubes and “their ¢éntents could be -considered as a system the water as one sub-ty T
. ‘system, and the other cherfiicals as another subsystem. See page 108. (3) Check to- f‘\\ 1' . :

see if he udderstanids the notion that if one subsystem of a system losgs energy-to e
another subsystcm of the system, the net result in the system is no c,hdngc oi energy, ¥ \\ v '.\

\chts for and explains whether or not a reaction has occurred. . :
ﬂu student dppllt,s the concepts that whm two substances are mixed and a color
Lhdll},(’ is observed, a reaction has’ ouum,d and that a risc in temperature mdlcatu

a combining of particles. o S . ‘ Ore
Regular Supplies: test tubes : | plastic spoon ' S '
_ water _ I (lroppcr ' 1 8

Special Preparations: Make anhydrous (uSOy4 by hultmg blue ¢ uSO4 until it turns
- white. Store it in a screw-cap )ar tabeled 09-Core-18. o

4

Student Action: Rc_l_ondmb (1) affirmatively, (2 ) that the particles combined, and
_(3)'that he knows because the tcmpcmturc increased.
Performance Check A: Get the white copper sulfate in jar 09-Core-18. Put enough
of it into a test tube to cover the bottom. Hold the test tube so you can feel the
bottom, and-add 10 drops of water slowly. ' 4
I, Did a chemical reaction oceur?
2. Did the particles combine or did they qcpamtu
3.. How cun you tell?

;
f

Remediation:~ (1) Refer the student tothe bottom half of page 273 for a capsule
summary. (2) Refer him to Excursion 19-2 for an-investigation of energy .cxchange
in an endothermic reaction.- (3) 1f the student is unsure of how to tell if a reaction
has oceurred, refer hitn to Excursion 6-2.

-
)




y, _ .
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States the cause of a fomperature incredse as two solutions are combined.

le student classifies the combmmg of partules as. relcasmg encrgy.

Student Action: Statmg that in a solution the Lombmmg of partldes to torm a solld
releases energy and is thc cause of the temperature change,

Performance Check A: Rhonda had a bgaker of bariuin chloride solution and a beaker .
of sulfuric acid. Both sglutions hadfa temperature of 28°C. When she mixed them;

| .-/”

a white solid formed and the temperature rose fo 30°C. According to the partlg,lc 7

model, what causcd the temperature increase? _ »
. . 7
Rgmediation " (1) Have the student réview pages 275 through-277 and Selt-Ewluation .
19-2. (2) Check Table 19-3 and b(, sure he showul an increase m both cases. (3) Have
him do Exeursion 19-2, Part A. I

P - h ] Py

ALY

09
Core
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temperatuge drop to occur when the NaCl dissolves?

R . . Y
Explains the temperature drop that occurs when some solids dissolve.
\
. - [ Vo . . .
The student applies - the L()l]prl that ' chiergy must be expended to overcome the

force ol electrical - dltrd(,(l()n between particles in a solid when_the solid dissSlves. .

~

Student Action: Stating that whcn a solid dissolves, cncrgy is mult,d to ovcrwmc
the electrical attraction between the particles.of the solid. =

—~L.
e t——. .
- - . T
" »

. by

. . a\ - ‘e
Performance Check A: John dissolves some solid salt (NaCl) in water, and the tem- *
perature of the water drops 3°C. According to your particle model, what causes a

. ¢
.

- q\edlatlon. (|) Check the studcnt s Table 19-1. Be sure that Both lines shoiv A

19-1.

ative change in temperature: () Have the student do or review Excursion 19-2,
Part A. (3) Have the stadent review pages 271, 273, 276, and 277 and Self-Evaluation

- - »-

09
Core
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. * MR ’ «
Rccognr/.,cs what is rcqmrcd to'relcase cncrgy from a compound. - n

]
' .
~ . ¢

The student applies the concept that a chemical rcactlon A8 r |u|rul if thc ‘stored

chemical energy of a compound is to be converted into another - form of cnergy.

- -

Student Actlon. Sdcutmg the choice which involves the concept ot a chcnmal react

tion. _ : S .
A: C B \
B:b - v e Q
C:.c f
v
. l v
Co / A
v Yoy
) Uy

h/



o ! e » v o
o N ) : - o e ' ’ .
v N - : , . ~ " L
Performange Chack A: A 10g mass of calcium chloride contains a certain amount of . & .. .
stored energy in the form of chemical energy. How could you reléase some of this = o E
chemical energy? Select your answer from the choices below. - . - - e T .
4. The 10g mass can be powdered 5 N ! . _ - . .
R 'b. The 10 g mass can be-vaparized.s ' ' 1. by A
' c. The 10 g mass can be reacted to forma d1f feren; substance. _ ' .
g d. Noge of the above are correct. = . - . ’ . S '
’ e. All.of the’above are correct, L . - B oo A
Remedaataon. (I)Hdve the student read the laqt paragraph on page. 277. (2) Have R R
. him revtew Chapter 8 and te‘lj(you wheri in*that chapter ¢ Lhemlt,dl energy was reledsegi . ' T
.y, *heat energy (3) Have hllILdO Part B of-Extfrsion. 19-2,- e [T
Q Tells what'caﬁsés a substance to' release 'i't;s-i(:'he'micat.erier'.gy:. e
) The student pghes the eoneept thdt the: stored chemical energy- ot a pamcular Lo
. mass ot matter can be chdnged during’a ehemreal reactxoh L _— 4 - ’
.Stbdent Act;on. esgongmg in cfteet that the chemical energy of a compound ls"_ . .,<
. .chang‘;when it undergoeq a ehemrsal reaetlon (change) U ) S
Performance Check A ATP is' cgmpound found in your.body it contdms dgreat E '
. deal of ehemreal energy What causes A FP or any eompound to give' up-its: chemleal. : . o
unergy’ T A S SILNGL o e .
A » . . - . ,‘ - . ‘ et e e el T v ’l s | et ‘? - B - v .
L ’Rem_ediation'.:' See the Remegliation for objective.09-Core- 9. - L v o
Mlxes dahgerous hqulds ' SR T P P
" e " : [} . -t
| The tudent ehooses to proteet his eyes when nuxmg dangerous hqurds :
Regu rSupplles Satetyglasees - .
e _\_.;," . ‘. S ; .
Specral Preparatwnss The two jarg contam sub&trtute solutrom p]am water in plaee
of the Sulturic ‘acitt" ‘and watér tinted pink with red. fodd coloting in place of pmk AN
kal,ep solution. Label the two jars ““Sulturic Acid O9-Cpre~23’*dnd. “Winkler Solu~ G i
“tioh OQ«Lore 23 respectlyely, and put them in-a box labeled 09-C ore~23 cL e )
~ - i .' - l' ':1'. . © :. ‘
N SwdentActlon. uttmg on safety glasees before mu;mg the reactants S R PR
Performance-Check A. ln "the, next ohapter, you wrll ‘be. using- Iwo dangerous‘ e - .' _ ” E RUR
; qu‘urds -- Winkier solutnon and concentraled: sulfufic 4dd Asxume the: twojars found R
~in-box-19 (or.e 73 ¢ontain these two Itquids. Gather- thc matcrmlb neeu.sary to mix L e LT
.. Sdropsof the acid w1tf1 10 M1 ot ‘Winkler soluuon A,sk your fea(,hu* to observe you ) AT
-"", 'er the Ilqurds and report yoﬂr ohsers‘atjons L : : ; DU s
R AR TR .
- el .Q ) ir

N . . .. .
L) B IR . R
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,._ﬁemediatlon' The stude.nt rmw g.htwse t(} use tkte gldsses for a variety of reasong:
iyou, thc admlmst,rato.r or stdh} laWs may requlre tﬂclr use, or the student may see a
“peed fbr: them fof“ “his own; reasom Remmdhm\ df ‘any notices you ma?‘have—gwcn
‘dbout w:,:drm;, safoty glasscs Pdgé« T“f{4 of’ f\e W&chcr s}idmon of the text hasa

Ilst of safety rulés’that mxgm well be dlSpIaycd It colﬁd be ghat the student has for-
gottem the safety gtasses brf;,s careless about Wearmg them Point these things out-’

av/ MOWo: o : Iy o K2

< la, /“ - u T
. " - . . 0

'.';.' F o - P Tl

. :.Jr AN TS "\I’

‘it.ltes what to gio 1t (,heml(,dls are spllled on som;mne

\ -~ f.-a) - - ..‘_.‘. -)

Thc studen& recalk the procedurcs {o follow when a dange?'ous or an -unknown chem-

'."-_u,al ha< bem Spl”Ld on a person v-.f-. Cv g e \

o

\\.

) Student Actlon ‘Statmg at’ lcyst two ‘of the: 1ol'lowmg proce(fures (I)rmse the area

with plenty of water, (2) call thc tcacher and (3) shcxw or tell the teacher what the -
chemical was if powblc " wWen e ;. L o

» . o
- LI . LS
. - .'- . s e ‘o - . t
. .. . Sl : L

ey Performance Check- A In'the ncxt chapter you-will be working with Winkler solu-
- tions -and Lom,cntmted sulfuric acid. These are very dangerous chemxc,als List

th_rec thmz,s th.lt should bc done if one of: these solutions is spilled on someone.

Remedlatlon Retu thc studcnt to, the sdtety notes on pages 4 and 14 of the text
and to any specjal notices that you have placed in the room. Part E of the front
matter in the Teacher’s Edition of Probing the Natural World[2 has many notes and
suggestions related to safety. Manysstates require a review of safety procedures with
your students. thhu tlm is a law in your state or not, it 15 a sensible practice:

v

Explains why a hattery must be churgcd.

Ihc student d[)pllt‘\ the concept of energy input dlld output to a battery system .

. .

Student Actlon Responding that energy must be put mto a system before energy

. can be obtained from it.

" Performance Check A: In Excursion 18-1, you were to assemble a lead chemical cell.

After it was assembled, it couldn’t give off electrical energy to light the bulb. It had
to be charged first. \Y\hy didn’t the system give oft’ energy until it was charged?

Remediation: (1) Have the student review pages 256 through 258. Emphasize the
input energy. (2) Have him review Self-Evaluation 18-4. (3) If the student is con-
fused by the Zn-K (P)O'] system (page 259). remind him that such systems have
energy already stored in them and that once they have released all that stored chem-

Jical energy as clectrical energy. they have to be secharged or replaced.

1‘c||s how to determine whcrc zinc goes in a Zn-Kz(‘r207 cell;
9

The stugdent genemtc $a proculure for ide¢ntifying where the zinc ‘which dlsappedrs

lromalhc zing str‘l’p in a chemical cell goes.

. ‘ \ . " i




Aruitoxt provided by Eic: .

- Student Action: Designing a procedure in Excursion 18-2 and successfully defending

or madifyingit. T N X

'Teacher's Not_e: Carrying out the procedure successfully is not a criterioh for this

objective. . Co ) . . -
See page 562 in the Teacher’s Edition of the Level I textbook for llLlp in dmussnu,

the student’s plans with, lnm

> : : &
Performance Check A: Sfmw your teacher the procedure you developed for Excur-
sion 18-2.° Your task is to delend what you did or to make a satistactory change in
any part of it that your teacher objects to.

Remediation: (1)Have the Sll{lcnl check Table 8-4, page 125, and hypothesize what ‘
happens to the solid zing in the test tube. (2) Have him state what happens to the '
mass ol the solid zinc. (3) Have him do Excursion 8-2 to see that the zincis in
solution after the reaction and this accounts for its disappearing as a solid. (4) Since
lie can’t evaporate the solution because ol its corrosive nature, remind him to check
other variables_in the situation that leng,c such as golor and tcxtum Let him
& identify the operant variable.

Gives examples of specitied energy conversions

. - : bl . » '
o o
The student applies the concept of energy conversion to ¢veryday situations. - .

( / '
Student Action: Stating examples, for tour ol (he six conversions in which the EXC
specified energy conversion oceurs, correctly in at lcasl three of the four cases. > o
’ 2 . o ; :
Performance Check A: Below is a list of energy conversions. Choose any four of ‘] ‘
“them. Write the numbers ol your four selected energy conversions on your paper,
and thcn cite an ex .unplc altér each. -
‘ . Fleetrical to sound ’
_’. IFlectrical to chemical
3. Electrical to mechanical (motion) \
4. Chemical to hght ‘ '
S, Chemical to electrical )
6. Motion energy to heat
. , .

Remediation: (1) Review the excursigon. (2) Cite examples of cach of the energy
conversions on page 277,

L] e
tag

Recognizes whethér a reaction is endothermic or ¢xothermic.
%’ . 1

The student classifies reactions as being either endothérmic or exothermic.

Student Action:” Stating that those reactions in which the temperature drops are

endothermic and that those in which the temperature rises are exothermic.
A: 1. exothermice, 2. endothermic, 3. endothermic, 4. exothermic
B: 1. endothermic, 2. exothermic, 3. endothiermic, 4. exothednic
C: I.endothermic, 2. éxnllwrx_nic, 3 exothermic, 4. endothermic.

Q : . e

RIC ‘ ]

D o



Performance Check A, Kathy made the four v.olutlom shown in the chart below
On your answer sheet, state dfter the number of each\reactlon whether-it is ‘endo-
thermu or exothermlc ~ :

- T .
* REACTION | SOLID ADDE%D WATER TEMP. | SOLUTION TEMP.
TO WATER (in°C) - . (in °C)
| KOH. Y Y
2 Nt L 24 | 3
3 NaNO3 23 21 =
4 | Licl 25. A

Remediation: (1) Have the student reread the top paragraph on page' 570 and the -
last paragraph on page 572. (2) Have him doftrect his answer and do an alternate

performance check for this objective.

Explains the cncrgy processes involved in dissolving an ionic solid.

The student dpp]les the concepts of opposing energy processes mvolved in dleOlVlllg

. ionic solids with a corrcspondmg temperature change in the water.

Student Actlon Stating that the breaking apart of ions is an Lndolhcrmu, process;
that their combining with water molecules is an exothermic process; that if the

endothermic process is greater, the solution temperature drops and that if the exd-
_ thermic reaction is greater, the teinperature rises. . '

A: 2. The-endothermic process is greater.
B: 2. The exothermic process is greater.
C: 2. The endothgrmic process is greater.

Performance Check A: When a solid like NH4Cl, which is made up of idhs. dissolves =

in water, two processes occur which involve energy. )
1. Name the two processes and tell what is occurring in cach,.
2. The temperature of the water drops 2 degrees during the dissolving
process.  Which of the two processes mentioned in question 1 involves the
greater amaunt of energy in this instance?

Remediatioin: (1) Review Part A of Excursion 19-2. (2) Review pages 267 through-

270 and the top of page 273.7 (3) Have the student explain in his own words the

tempegature drop on page 270. . \
AN
I3 . o
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Chapters 20 and 21 | : ' “*Performance Check

Excu.rsions 21;1 anéi 21-2 | , | Summary Table
Objective Number | Objective Description Y ‘ .
10-Core-1 Selects the correct procedure for—pre‘paring gléssware f(;r keeping fish
10-Core-2 - Describes the pr.oi:edUre for (.ieterrhini‘ng themamount of gxygen in asample
’ 10-Core-3 . Tels what information is needed to write an ;p;rational definition .
10-Care-4 : Gives an operational definitién fordissolved oxygenﬁ .
10-éore-5 o Expllelzins why lids are to be kept dn jars when studying ICR's
-‘10-Core-6" ’ | Names and explains the function of a sample not subjected to the eg([;erimental variable
10-Core-7 UL States the change with time-in reactant-product levels
’ 10-Core-8 ‘ Recognizes the nature of solut‘ions -
§ 10—Cor;~9 : Uses the relationship between increas;ng cor;centration of ;rganisms and réactibn rat?“
} >
.10-Core-10 . !’roposes a reason that fish should be subjected to gradual terﬁperatuie changes =
. 10-Core-11 Describes the rélationship between reaction rates-and tenr_i(‘).erature~
10-Core-12 ' | Selects ev'ldences that chemical reactions occur-in living things
10-Core-13 States the effect the so'urc;has on a chemical substance- | -
. 10-CQF(;-14 Predicts'wt;tiw;lrlrVhappen to ;(7he reactan;s irn a chemical reaction 5
, : . .
. 10-Core-15 States whether reactants can react in other than definite numbers
— " LA . —————
10-Core-16 . BecOgnizes what happens to particles of reactants in a chemical reaction
. . N
10-Care-17 ~ Selects the,relationship between experimen.tal results zud sc;ientific rnodel§ or conc‘idsions
10-Core-18 : '/ffec'ognizes the source of the heat thét keeps the human body tempera'ture constant

- . - 5 .
) . !
/ .
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_Objective Number | Objective Description
O ‘ [ . " i‘g <
10-Exc 21-1-1 ~Reeognizes burning as a test for oxygen '
10-Exc 21-2-1 Plots points, draws a best-fit line, and q_eads agraph !
. —

01:Core-24 thru 28R

! . 7

(Student’s responsibilities)

’
J

" 04-Core-13R

Selects the characteristics of scientific models

O4-Coré-14ﬁ Recognizes the |imi§ations of model écceptance

04-Core-29R | Explains the relatf.onship' between the elements in the reactén.ts aﬁd th.e products

07-Core-8R 1 States the» effect of concentration on reaction ratele )

07-Core-13R Explains the effect of temberature increase on reaction rate '
~ 09-Core-5R Tells whether or not new atoms are formed during a chemical reaction . -

09-Core-6R . Lists observations that indicaté'a chang;e in the chemical energy of a system

09-Core-23R Mixes dang'erous liquids

09-Core-24R  States wﬁat to do if chemicals are spilled on someone
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Selects the correct procedure for prepuring glassware‘wfor keeping t'ish'.

The student applies the (,onc,ept of the proper way to Lledll glassware in whuh fish
are to be put.

Student Action: Selecting the proccdurc stating that the glasswarc is . washed with
tap water and then with distiled water and ¢ xgl‘ammg thdt the other procedures may
leave contamination. :

A: Ed

B: Larry

C: Tony

Performance Check A: Preparing for their expenments with ICR s and yedst beasts,
three students did the following:
John washed all his glassware with soapy water. He did not rinse them, buthe drled

- them carefully with paper towels.

Sam used the glassware right off the shelf. .
Ed washed the glassware with tap water and then with distiled water.
I. Which student used the best prodedure?
2. What is wrong with both of tht_:'other procedures?

Remediation: Refer the student to the Safety Note oit page 285.

~ Describes the procedure for determining the amount of oxygen in a sample.

The student applics the procedure that the relative amounts of oxygen in several

samples of water are determined by wmparmg the total numbu of drops of Na5S,03 -

uscd in the Winkler test.

Student Action: Stdt_g that. he would keep track of the number of drops of
Na555704 added -to o cach’ sample and that the sample which required the most
N(l)S 701 to remove the color would u)ntdm the most dissolved oxygen.

Performance Check A: Suppose you were given thred water sumplcs and were asked
which sample contained the most dissolved oxygen.. You would add Winkler solu-

‘tions #1 and #2, starch, 112504, and Nag5~03. ‘ I

. What data would you collect? ‘ . '
2. How would the data tell you which sample contained the most oxygen?

Remediation: (1) Have the student turn to Chapters 20 and 21 to find out what
data.he coleeted in order to determine the relative amounts of oxygen in different
water samples.  (2) Have him review Self-Evaluatjons 20-2, 20-4, and 20-11. (3)
should he not be able to revise his response to the check after doing steps (1) and
(2), refer him & question 20-12 and.the three subsequent paragraphs.




Tells what mformatlonln/\ecded to write an operational definition. "
4 > .

L}

The student recalls the definition of operatiohaldeﬂnition:

Studeni Action: Stating that it is necessary to know how to detect qugeli to be ' r
able to write an operational definition for oxygen. _ , C ;
"Performance Check A: You have been studying reactions involving oxygen. What' v

would you need to know dbout a substance like oxygen to write an operational
definition for it?

Remediation: Have the student review the first three paragraphs on page 31.

i 42

Gives an 'operational definition for dissolved oxygen.

The student applies the concept of an operational definition and that dnsolvcd
oxygen is detected in a solution by the Winkler test.

Student Action: Responding with an operational definition that includcs the proper Core

use of the following substances — Winkler solutions #1 and #2, H4S 4 starch,
and quSqO; - to detect dissolved oxygen. The student may inclu e the notlon
of keeping track of the amount of Nd')8203 used. .

Performance Check A: Open your book to Chapter 20 and use it to help you write
an operational deflmtlon for dmolvcd oxygen.

Remediéiion: (1) Cheek the ‘student’s knowledge of what an operational definition
If he is unsure, have him review the first three paragraphs on page 31 and try
agaN. (2) If he still has difficulty, refer him to pages 282 through 285, and explain -
to him -How the Winkler test fits the definition of an operational definition t'or/ - -

dissolved oxygen. (3) Review with the qtudcnt‘hls responsgand the model rwponsc ) . '

“to Sclf-Evaluation 2082, _ g _ . -
Explains why ljds are to be kept on jars when studying ICR’s. R “ -0 ' r -
[ ‘ * . v N R
The student generates an explanation for putting lids onto the Jjars in which“those - -

reactions wkrc run that used up oxygen (O,) and released carbon d|0x1de (COy).

Student Action: Stating that the lids were put onto jars-to msure that the vandhlcs - Core

the amounts of O, or CO,y - were altered only by the reactions.in the fish dnd not
by gas transferred into or from the watcr N . - .. .

1

Performance Check A: In Chapters 20 and 21, you studied ICR’s and their reaction

with o (vlgt.n to produce carbon dioxide. In each activity you were told to use jars. . Ce
and to'<cap them tightly. Before this you have used beakers. What is there about. ™" . o
capping the jars that was important to your .mnWy. a - ’




]
L] L

in Chapters 20 and 21. (2) Check to see if.the student reallzes ‘why he was asked
questions 20-20 through 20-22. (3) Does he’know there are other C02 producers in
the classroom besides the fish? (4) Check to see if he knows 0, “and C02 dissolve.
mto water. (5) Have him review his answer to the performance check and 1mprove it.

Remedlatlon (1) ‘Ask the student what it is about O and €O, that 1s being studied

T

10
Core

" - Performance Check A: Yesterday, Bob used a procedure identical,to that used in
. Jjar 2 below. He found that it took 30 drops of Na2820 to remove the color from a

Names* and explains the functlon of a sample not subjected to the experlmental
vanable

The stu_dent applies"the concepts of what a control is and what it does.

<+

-

Stullent-Action: Responding with the term control and stating, in effect, that a
control must be run with an experlment to rule out effects specific to the time of the
" trial. '

- mixture of 2 drops of HyO5, 100 ml of water, Winkler solutions, H2$O4, and starch

. Jar 1
. Put in_ 100 ml water.

. Addp,d 2 drops Hy0O,.

. Waited 12 minutes.

I

2

3. Added 3 ICR’ s, and
4

5. Removed the ICR’s.

6. Added Winkler solutions and H SO4

7. Added 4 drops of N

8. Added 1 drop of starch solution.

9. Added 8 drope of N

which he had just made. Today, he did the following, using jars 1 and 2.

Jar 2
Put in 100 ml water.
Added 2 dl'OpS H202
Added nothing, but capped thejar
Walted 12 minutes.. :
Removed nothing. °
Added Winkler solutions and H,S804:
Added8 drops of Nay$,03.
Added 1 drop of starch solution.
Added 224drops of Nap$,03 to”remove color.

capped the j Jar

.

5,03, -

VXA AR W~

a2$203 to remove color

l. What term describes jar 2 as it is used by Bob today in this act1v1ty'

© 2. Since Bob recorded his results yesterday for the procedure used in jar 2,

why did he have to do the same reaction today as part of this activity?
Remediation: (1) Have the student do the Checkup on page 47 and Excursion 4-1,
Part D. (2) Have him check pages 286 and 287 and then explain why the control was
necessary. (3) Have him quickly review Activities 6-12 and 6-13, as well as questions

6-21 and 6-22. Then have him recheck his answer to Self-Evalwation 6-12,

10

Core

States the change with time in re'actant-p'roduct levels.

The student applies the concept that the longer an orgamsm is in contact Whl a given -

will be formed.

environment, the more reactants it will use up for its survival a76 the more products .

o

N

A
\ .




- Student Action: Specifying the sample in which the oxygen level will be lower gnd
the carbon dioxide will be higher and stating that, until the oxygen supp is exhajpst-
ed, the oxygeh level will drop and the carbon dioxide level will rise in a se led envrron-
ment in contact with the.living (nonphotosynthesnzmg) orgarusms
A 1. Garys 2. Gary’s
B: 1.B,2.B : ‘ o
C:1.Y,2Y : - o

x

|

Performance Check A: John and Gary each took a jar into which they put two ICR’s
with 100 ml of water (H,O) and 3 drops of hydrogen peroxide (H 0) ) After ten
minutes, John took the lCR’s out of his jar. Gary forgot to watch the clock and re-

- moved his ICR’s from the water after 18 mrnutes They tested the water for amounts

af oxygen and carbon dioxide. : :
. Whose, if either, sample will contam less oxygen?
2 Whese, if either, sample will contain more carbon d10x1de"
3. bxplam why you answered as you did.

Remediation: (1) Have the student briefly review pages 286 through 291 beginnjng

T L
B v * . :
) ‘

with Activity 20-7, and then try again to answer the performance check. (2) If the .

notion of time asa variable bothers the student, have him read the top paragraph on
=page 95. and identify the variable being controlled by the directions. Then have him
. show othef examples in whrch time is an important varrable

Recognizes the nature of solutions.
“The student applies the concept that solutions are homogeneous mixtures.

§tudent Action: Resgondmg affirmatively and in effect that if a sample of a'solution
contains a specrtlc substance, then the rest of the solutron also contains the substance
because solutlons dre the same throughout : '
I

Performance Check A: Daisy had a gallon of pond water. She tested a sample of it,
using the Winkler test, and found that the water contained: oxygen Daisy said she
was not sure if the rest of the water contained oxygen because she had tested only a
small sample. )

I. Does the rest of the water contain oxygen"

2. bxplam your answer.

.Remedlatlon (1) This point is strongly implied at the bottom ot page 74, on all of

page 75, and at the top of page 76. (2) After the student has reviewed the pages .

~ above, have him review or redo Self-Evaluation 20 3 and Excursron 6-1.

Uses the relationship between increasing concentration of organisms and reaction .

rate. -

The student applics the relationship between reaction rates and concentration.

.

30



Student Action: .Stating:i'n ef tect that the rates at which oxygen is used up and car-

bon dioxide is produced will increase because in a reaction an increase in the concen-
- tration of organisms, like an increase in any other reactant, increases the rate at which

the reactants are used up and the products are .produced.

Performance Check A: Suppose that the U.S. p'uts a space station with a staff of
four people into orbit around the earth The next year, the statlon s staff is mcrcased "
to'six people. ' o
1. What will this increase in concentration of people do to the rate at which
oxygen is used up? .
. 2. What will it do to the rate at wluch carbon droxrde is produced?
' 3. Why?

- # Remediation: (1) Have the student review pages 294 through 298 and check his ¢
answers to questions 21-2 through 21-5 and 21-7 and Self-Evaluations 20-5 gnd 21-1.
(2) Have the student explain why the two jars were different. (3) Did the student
check the “Demonstrated” column for statement 2 .on page 303’ Have him explam
why he did not if he didn’t or why he checked it there and mmed the idea -here.

P

] O Proposes a reason that fish should be subjected to gradual' temperature changes.
: | :

, .
The stud{ent generates the (,oneept that many living orgamqms are sensitive to sudden
changes in temperature.

- ) b - g
-
Core Student Actlon Resgondmg that a sudden change in temperature will be harmful to

the fish apd may cause therr death. - '
]O Performaﬁce Check A: Review Activities 21-8 and 21-9, in whuh you studied the

effect of temperature on the reaction rates in the ICR’s. The temperature was drop-
ping slowly throughout the 20 minutes that the ICR’ sin a jar were in the ice water.
Why not chill the distilled water before putting the ICR’s into it so that the fish
would be in cold water the entire 20 minutes? ) !

Remediation: (1) Remind the student that many chemical reactions occur continu-
ally in fish as they do in all living organisms. (See page 304.) (2) A sudden drop in
‘temperature w1|l lower the rate of all of these reactions. (See Chapter 14.) (3) The
product of oné reaction may be a reactant for a second reaction. (4) With a reduced
amount.of product from the first reaction,the second reaction might not be able to
oceyr, which can bring the chain of- chemical reactions to a halt, causing death.

Il

. - . . .

- ' : . Describes the relationship between reaction rates and temperature.
The student a‘p'_plies the concept that reaction rates vary with lcmperature.'

Student Action: Predicting that the animal would have to breathe more ‘often in
‘ warmer water and stating that the rates at which it consumes oxygen and produces
- - carbon dioxide (itsreactions) are increased. . o )

»




e Performance Check A: ln Rambow Lake the water temperature in the early spring - o -
-may-be 2°C. In the summer, it warms up to 24°C. g 1 B Kol L
' |. What effeet, if any, would this warfning of the water have on how often S : U f .
frogq must surface to take in new ox§gen and release carbon dioxide? L wTL o
2. Fxplam your answer in terms of réaction rates.
Remedlatlon @) Have the stutdent look over pages 299 through 302. (2) Check his®
answers to questions 21-16, 21 19, and 21 21 and Self-Evaluations 21-2 and 21-3. oo

Have him explain his answers. (3) This pomt is summarlzed in statements 3 and 4 on

page 303. . o

[
'
L4 4

Selects evidcnces that chemical reactions occur in living things.

- .

- The student clawﬁes four effects as evxdences that t,hemncal reacttons occur in living
things. : . . , o ""

Student Actlon Selecting whichever four of the followmg appear as evidence that -
chemical rcactions OCCur. i occur.in living things: (1) some materials (reactants) are used up,
() new materials (products) are formed, (3) concentrations are altered, (4) tempera-
tures of living things alter the rate of new material formation, and (5) stomach acid
is neutralized in definite quantitics, as are other acids. '

. S A, B and C: e (ora,b,c,and d) ° )

Performance Check A: Select all of the following things which are evndences that
chemical reactions take place in living things.. - e :
4. Some matcrials (reactants) are used up. o -
b. Temperatures of living things alter the rate of new materral formatlon
¢. New materials (products) are formed. .
_d. Stomach acid is neptralized i definite quantities, as are other acids.
e. All of the above agg correct. ‘ .

Remediation: Have the student review C‘hapterq 17, 20, and 21 and 1dent1fy activis’ ‘
ties which illustrate cach of the evidences stated above. _ . e

-~

States the effect the source has on a chemical sutﬁgpc.e.
The student applies the concept that the propertnes of a chemical substance are inde- - .~ #

pcndent Qf the source of the compound. C : - . _
Student Action: - Dtsagreemg with the. posttton that the samples of a substance from Or o’ ,_'-'.—'-» s

- living and nonliving sources can be distinguished and stating as a reaspn that a chem-
ical substance is the same¢ whether it'is produced by a living or a nonltvmg system.

]




-

P . Performanbe Check A Two root beer ,manufaeturers put carbon’ dnoxide (CO ) into
w 7 their' root ‘beet. ‘One” company s CO was made: by .reacting HCI and* hmestone “The

~otheg, ‘one claimgd that hls product:was better because:the. (‘02 was formeq, by a .

ll‘vmg system -~ “Yietist and sugar. He further elalmed that becaus’b his* COQ came from

a Tiving systemn, it Treacted dlﬂerehtly and could be 1dent1ﬁe¢ “ o
9 e L Do youdgrce ordnsagree" D ce

.

Remedlatlon (l) ¢ Ia( -the student S und‘erstdndmg of an operatlonal deﬁmtxon

'of a chemlcal substarice — it 1dent1fle,s one angl only ong substance If necessary,

bt have’ him revieW page. 3T, (”) Check to see if the student realizes-that he, usedth
. same opemtlonal detmmon for. C02 in, Chapter 3 and in Chapter 20, ‘testing C02 %

e trom nonliving material m one case and. from living materiad in the g, _
AN to’ see; whatthis means. (3) Take note-of the summ&ry for Chdptcr ges 303

' - fhrough 305, dniofSelfbvdLuatlom 21-6 dnd 21 7. ' o

Predacts wl“""‘”‘“ hd[’gen to. the re%c‘tants in‘a.chemical redetnon T \
e . \‘ n. -
’ £ o The student apphes ths, eoneept that the reactants are eonsumed during a ehemledr;.:
- I restlon S N L _ . . N

' Ore Studé’nt A'ct;on Prednetmg that the dmoum,.of fuel wnH decrease beeduse it ma re-

L : o ‘d(,tdlﬂ in an ongomgehemledl reaction. . )
]4 ’ BN ! Performance CheckA Dr. A.R. Pl‘un said that a chemical reactxon between the react-

~ants kerosenc and oxygen makes the jets on airplanes work .
, ST LT L L From what you know aboyt redeém'ts ina reaction, predict tht should :
D hdppen to the amount of J(croscne. carried by the plane as it flies from
' 4 + Spokane-to Aﬂdntd ) PR L
«. . 72¥Why does thls, happen‘.’ R cow _ —&.
N - ) . ‘ . o N t s o
' o . Remediation: (1) Ask the studg,m to revicw (‘hapter’ 7 and Lcxplain why onc.of the .
- L l' K reactants was always left over.. (2) Have the student explain how method 3 on page
' o . 193 acts as a way to find the rate of a reaction, or (3)have him réad method 3 on
page 193 dnd then find Jn excunple oi the use of this method in (hapter 13

.
.
.‘ 2 . N : s
P - g
.

1

. State’s whether rcactanu can réa'bt in'other than dc-finitc nunibers.

- . L}
The "student - applics the eoneept that when. ehemledls react, they do so in defmltc
numbers (rdtlos) dnd when all the pagtlelu» have reacted, the redetlon st()ps '

/ ¢

e

"Studon‘t Acglon. Stdtmg that he dlSng'(,(S with the pmltlon that a Fjed amount of a . °
reactant will reagt with 1 varying 4mounts of another reactant because reaet.mts réact -

¢ ' ] . " .
\. : ]5‘ ¢ - in- dehmte numbers ‘(ratios). - i



.~ "'/

: Performance Chetk A: You used Nd2.52 Q, %o find out how much oxygen was pres-
ent in the water. Jake thinks that ip (szoreﬂu;‘w%er samples the same amount of
oxygen could react differently so that. dlfferen{ ‘amounts of Nd2S203 would have
been requnred to rergove the color. _ _
l Do you agree or dnsagrce’ - oo : , - .

2. Why?. - . . bt M

Remediation: (1) Have-tlh'e student review pages 241 through 246. 2) B T
filled in Table 17-2." (3) Then ask him4f he agreed with_the position sta ek

did he make the predictions in Table 17-27 (4) If you stifl feel the stude ‘
help, have him review Chapter 7, and Chapter 8, if necessary, where this caiSM.

developed. P K ‘ ' ' 5
Rccognizcs what happens to particles of reactgnts in a chemical reaction. ]O
The student applids the concept that ina “chemical reaction the partldcs are recom-, :

bined in different ways. e

Student Actjon: Citing thc lowered oxygen level and. the increased carbon dioxide Core a
level (.1 g(#lmmtnon of 0O, and () in the water as evidences of a chemical reaction _

and stdtLb that if the fish simply absorbed thc oxygen there would be a lowered '
oxygen levcl but the carbon dloxuk level would remain unchanged.

Performance Check A: You found that youn ICR removed oxyicn from the water. o~

There are two possible reasons that this happened. Either ICR’s only absorb and
storc oxygen or ICR’s involve the oxygen that they absorb in a reaction.

I. State any evidence from the activities that you Have done in class that : \
. would help you decide which happened. "’ _
2. How ddes the evidence help you choese? e ) : ) v

Remediation: (1) Check to sce if the student knows how to tell it a chemical reac-
tion has taken plage. See Excursion 6-2 on page 113 -and metl:o{dﬁ on page 193,
(2) If the student has mastered (1), check his responses in Table 2T-2. (3) Have him
reanswer the performance chevk., ' "

*
]

—-a:‘

Selects the relationship between experimental results ang scientific 'jnodcls or ¢con-
clusiom - .
. . o . ’ ﬂ "' . [

" Fhe student apphes the concept that the results of scientific actmﬁ:s support mod-
cls, but they do not prove them, -

oL o —_— —
¢ T :
Studen{ Action:. clutmg the mtry wlmh nnplm that cxpcrlmcutal rcsults provnd(,
support for models, . - . .
. At S o . C )
¢ B: b - - S : . - . o -
C:d 3 : } B > coa T
. ] o . ) \ . >, N 7y ; ‘
. , _ : “ '1 '
o8 SN e
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~ Perfobmance Check A: Whleh of the following is' the best statement fitting bot?\
your model for chemical reactions and the results of your activities with the fish?
a. They suggest that reactions take _blace msnde of ﬁsh as they do in beakers
invalving:.only nonliving systems. ‘ Co '
b. They d®finitely show that chemical reaetnons take place inside the fish as
they do in beakers involving nonliving syqtems
_¢. They prove that your model must Be true. . :
d. They establish proof that chemical reactions do not occur inside of ﬁsh
as they do in beakers involving only n0nhv1ng thmgs .
e. band ¢ - .
Remedlatlon (I) Review the paragraphs follmeg questnon '6-40. (2) Review “The
Model So Far” on pages 104 and 105. . . .

&

10
18

Core

. 2 L ) "
Performance Check A: John todk his temperature and found that it was 37°C. He

. reactions take pldee in himself (a-living organism). (2) If he is hesitant about the

Recognizes the source of the llept that keeps the humg_g_b_ocbi temperature constant.

The student g,enérates the concept that heat-releasmg ehemleal reaetlons oceur w1th-

in the body. _ - AT

‘o

S'tudent Action: Resgondmg that chemical reactions Whl(,h release heat _are the
source of the energy that keeps-the human body temperature constant.

[ ’ : - .

-

went outside for four hours. During that time he Bhilt a snow fort and had a SNOW-
ball fight. As soon as he went into the house, he took his,temperature agdin. It wiig
still 37°C. Certain processes convert the energy in food into heat that keeps human
* body temperature at 37°C. What are these processes ealled"

4
Remediation: (I) This )rohlem requires that the student eomblm the notion 1_that
¢hemical reactions can le heatfreled?mg (see page 277) and the notion that ehumeal

~latter, remind hini of his intake of 02 and output of CO, and fjnd out how he cx-
pldms thig. (3) Have the student review his response to Salf-Evaluation 20-8.

[N . \
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21

Recognizes burning as d test for oxygen.

\

The student applies the concept that substances burn longest in those containers that

have the most oxygen. &~ ) -

& ' T
Student Action: Resgondm\og the effect that he would invert each container over a
“burning candle and measure the amount of time it took for mch candle to go out.
The longer it took, the more oxygen in the Wmer :

) T . ™

PerfOrmaanChuck A: An cenvironmental survey team has four sample jars of equal
size filled with air from four. citics  New York, Indianapotis, Denver, and ‘New
Orleans.  Suppose thete are no Winkler solutions available. How can you find out
ahich jar of air contains the most 'oxygcn? : ’
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Remedlatlon Check the studmt s response to questions 2,5, 6, 7, and 13 in the

excursion. Have him review the experiment and redo the performance check with

his book open. - .

. ! 4 B ’ '
RIC . - B - .

Y . . . '
i Dy,

1 il ]

Plots points, draws a best-fit l}nc and reads 4 gruph.

The student dppllL‘\ the process of plotting (lata o a prefabeled set of axes, dlanm, ’

the line of best fit, and reading and mtcrprdmg, the gfaph.

Special Preparations: Prepare a labeled grid or (luphudtc the approprmtc labeled ;_,nd '

from the ead of Part 2 of the Performance Assessment Rcsour( es
Studerit Action: Plotting the points, drawing a smooth line of best m and labclml2
the Towest levels at which each species s of fish can cxist, corree Lly for at Iunst two of
the three given species. .

A, B, and C:

20

18

16 ' .

: ! .. _ .
12 |- \ '( -

DEPTH (in m)

A

ol_'.%' 3 6 8 "

_OXYGEN (in mg/l)
¢ (‘)’ '

10 12

Lo
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o _ .
' _Performancg Cheg( A: Geta piccelof graph paper from your teacher, and label it as -
shown on the grid below. On your grid, graph the data found below about Lake Elba..
Then for each kind af fish listed, place an X on the graph at the lowest depth at.
whijch it could survive. Beside the X write the name of the fish. .
__ DISSOLVED OXYGEN IN LAKEELBA | & . .. - "~ - ‘ .
- | DEPTH (inm) | OXYGEN (ig mg,/liter) AR T
B PR O S P S
. .- 2 ‘ . 98 ”__' '.;I ' \‘;‘ .. . . L cw ,
4 ' ‘ "'ﬁ ' () 4 Y] . ) . ) . “a
. 6 S ’ 5.2 N .9; o - : - .
' l 8 v :22 R .' . ) . > ¢ ..
10 1.5 ce ST SR .o
, 12 ' 1.2 1 ‘_,,' o P
14 - 0.8 | a g T
16 - | 0.5 S o N e 0
18 | ¢ A ' ) o "
LOWLS’I (‘ONC[ NTRATlON F DISSOLVED OXYGEN' '
L AT Wlll( H l“lSH CAN SURVI ,FQ‘R 24 HOURS - ‘.. [/
. IYI’E OF HSH l)lSSOLVl\:'D%_XYGEN | 4 ,
I T (in mg/l)
Pike . 62
Sunfish ' - 40 , g ) ~ .
' ' Bullhcad Al
o - - e s - = pm————— e B e TR S ,..£ e T ] - — et
{ 20 :
18 11 1T 1\
16 Cet \"\ - \»
13 , g N
- E 2 - . i
1 10 :
Il e .
w - v .
O 6 T oy "
* 4 3
2
” 0o 2 4 6 8 10 12
-~ OXYGEN (in ing/l) .
Remedlatlon (1) Ilavu the student explain the mlu and meaning ot the data for
both tables to be sure he understands the information given hinj. (2) llavc him ex-
plain how he plotted the data. If he has probluns plotting points or drawmg the )
bust fit line, refer lnm to Excursion 7-1 on pages 425 through 430. (3) If his trouble
is mlu‘polallon have-him answer qllLSlIOn‘s 7, 8. and 9 on pages 432 and 433,
; ) . : /
L . ‘ * ! 57
\ ,
‘ * % 3
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Z@ Chapters 22 thru 24 o B Performance Check
. < ' . * . . .
- W - Excursions 22-1 thru 241 Summary Table -
Objective Number | Objective Description
11-Core-1 °, Orders solutions of varying concentfations of glucose .'
11-Core-2 ' Orders, solutions according to glﬁcose'conce'ntration

4

4 11-Core-3 ~

~ Selects the source of an element in a chemical*reaction

~11-Core-4 -Predicts the number of yeast beasts in a drop from the number in a known fraction of a drop
11-Core-5 7 Tells why reactions occur faster with ground-up yeast '
1 . ‘ * T‘ . N . - - : —
.~ | 11-Core-6 Recognizes the effect of the conservation of mass on the nature of reactions in living systems
. _ . . _ . nY
11-Core-7 RecqgnizZes the source of catalysts in the reactions of living orgartisms
b 11-Core-8 Recognizes the effect of catalysts in living systems
11-Core 9 Decides whether a living system’s catalysts wilt also work outside of it
1 1ﬁqre~1 0". Recognizes whiether or not human beings contain catalysts
» 11-Core 11 Recognizes variahles that alter the rate of a reaction in living things v
11 Core-12 . Recognizes differences in reproduction between living and nonliving systems - \ .
11:Core-13 Recognizes the relationship between a catalyst of living materials and heat
R | -3 . .. F . L, - -
11-Core-14 .Selects the reaction in which oxygen,is a reactant
11-Core-15 Defines kilacalorie . v
. : - e - -
Defines calorie . ’

} 11-Core-16

/ 11-Core-’17'

¢

— " ™

Recognizes the unit of heat used in measurements in grams and °C
g ,

11-Core-18

»
*«

- - ]

Calculates the heat energy change in water: - .

* L3

bt
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Materials

Special Preparations |

Quick Score

3 + Minutes

Math

Reading

Concept

Action Verbs

Notes

=

o .

=

<

identifies

JLO

<

manipulates

applies

applies’

generates

applies

applies

applies

applies

classifies

classifies *

’

applies

applies

classifies

recalls

recalls

classifies

S S R

applies

89

*
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1 . . - f

Objective Number Objective Description g
LY . . . E .
11-Core-19 « | Explains the meaning of the symbol A used before a variable’
11-Core-20 Ca'lc_(:lates the heat required to produce a temperature change in water
11-Core-21 Recognizes the Qarjables-wh@,bh affect calorimeter calculations
11-Core-22 Rfcabhlzes variables whlch determlne the amount of temperature change in matter bemg
heated

11-Core-23 Recognizes that chemical energy of food can be converted tlo other forms
11-Core-24 Recognizes the cause of energy release during a chemical reaction
11-Core-25 Recogr{izes the form in which energy is stored in food |
11-Core-26

Recogmzes the chemical nature oj human bemgs and their mput and output

11-Exc 22-1-1

States the effect of yeast on dough * ’ ‘

11-Exc 23-1-1 Determines how to recogﬁize starch breakdown
11-Exc 24-11 Calculates the(number of g:aloriés lost by water
11-Exc 24-1-2

Expresses the relationship between Calorie and calorie and applies the definition of calorie

01-Core-24 thru 28R

(Student’s responsibilities) ‘ . ) .

04-Exc 8-1-1R

- Handles a thermometer, using the accepted procedure

2

07-Core-17R

Gives an operational dgfinition for catalyst ’

09-Coré-14R

v

Explains the difference between input energy and output energy

<

09-Core-15R

, ~
Recognizes where energy is stored in a reaction that releases heat

\f e
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g ' 8
[ - E 1§ g . .' g
12| s 5 gl ®1: - -
— 28|85 3 38058 :
= |0 O |lm|lals=|le|lo]d« -3
Q’ . classifies
Q Vi ' applies
Q \ _ A applies
Q v I = | classifies’
v classifies
% e applies,
— - .
Q v classifies.
Q v , Classifies
applies
applies -
al|l | applies
Q ' applies
0 v .| chooses
M|o N ‘manipulates
N RV recalls |
| v applies
L T .
. v " applies
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. Objective Number | Objective Description PR
10-.Core~7-R' Stgteé the.change with time in reactant-product l‘eve'ls
10-Core-12R

Selects evidences that chemical reactions occur in living things

10-Core-18R -

Recognizes the-source of the heat that keeps the human body tempera

ture constant
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] o '_ Orders solutions of varying concehtrations of glu00se. - B
The student 1dent1f1es the reldtlve concentration of glucose solutlons to which

Benedu,t S bOlUthl} has been added.

Core Rggular Supplies:- 5 stoppered test tubes

‘ .- . Special Preparations: Place some of the students’ solutions from Actmty 22-19 in
stoppered test tubes in a box labeled. 11-Core-1. «

. Student Action: Ordering the- ﬁve solutlons from the hghtcst to the darkest colo®
: intensity.

. Performance Check A: Get the box labeled 11-Core-1. "It contains five stoppered
test tubes of varying concentrations of glucose solution. Each tube also contains

" five drops of Benedict’s solution. Arrange the tubes in order, beginning on the left .
with theﬁube with the lowest glucose concentration and ending with the tube ot.
highest glucose Loncentrdtnon Show your teacher your ordering.

‘Remediation: (1) Refér the student to questions 22-15 and 22-16 and the pre-
" ceding sentence on page 319. (2) Check the student’s response_to Self-Evaluation
22-3 with him to see if ordering the solutions gave him a problem.

v

] ] . ()rders solutions according to glucose congentration.

The student manipulates the glvcn sdmples Benedict’s solution, dnd a hot water bdth

Regular Supplies:  glucose « 1 dropper with straw
. water _ 4 test tubes -

"~ Benedict’s solution | beaker |
. 2 } © test-tube rack I-alcohol burner and btdnd
Special Preparations: Label three boxes 11-Core-2A, 11-Core-2B, and 11-Core-2C.

In the appropriate box, put four bottlu filled and labeled with a number only as
indicated in the chart below. '

BOX | BOX BOX -
11-Core-2A | 11-Core-2B. l‘! -Core-2C | "CONTENTS )
2 4 - 3 | 500mldistilled water " - |
3 : 1 4 . lOO ml 5% stock g,lucose solution and
. : : e 400 ml water :
4 | 2 I 250 ml 5% stock glucose solution and
250 ml water
T 3 ] 2. SOO ml S% stock g g,lucose solutlon




Student Action: Ordering the solutions by concentration of glucose from the least
to the most glucose, as shown by the depth of the red color.

A: 2,3,4,1
B: 4,1,2,3 '
C: 3,4,1,2 . .

Performance Check A: Get 7 drops of each of the four solutions in the bottles in
11-Core-2A. Put each solution into a separate test tube; which is labeled with.the e
number of the bottle you get the sample from. Your taskis to Judge the amount\‘f oo } ‘

glucose in each sample using the procedure stated in Activities 22-12 through 22-1 _
Put the solutions in order from lowest glucose content to highest glucose content." .
On your paper, list the numbers of the test tubes in that order. .. : B

&fKemediation: Review the student’s procedure and results with rh‘m

Selects the source of an element in a chemical reaction. " ] ]

The student applies the concepts that elements are not created, destroyed, or synthe- *
sized in chemical.reactions, but are present in reactants, and that food is a reactant
for living things. O

Student Action: Selectrng the optron to the effect that carbon is taken in in foods ‘
A:b . Lo,
B: a ' -

C:c - - o h % K
Perforgance Check A: Human'beings take in a great deal of oxygen which reacts
and 157r1eleased as carbon dioxide (CO,). What is the source of the element carbon .
in the product CO,? ' L o ) v “ , »
a. It is created in lmng thmgs - )
b. It is present in our food. -
c. It js produced from other elements in our body
d. It is taken in only as burnt toast
e. None of these are sources.

Remediation: (1) Have the student review Activity 22-2 through question 22-8.

"(2) Find out if he knows what elements make up sugars such as glucose and sucrose

" If he does not, have him review Chapter 12. (3) Does he recognize sugars (food) as a

‘reactant in living things? If not, have him review page 319. (4) Have him review :

- the accepted responses for Self-Evaluations 22-1 and 22-4b. (S) Have him review his ‘ !
response to the check. ' '

of a drop - : -

- )

Prcdlcts the number of yeast beasts in a drop from the number in a. known fractron ] ]

The student applies the assumption that the number of individuals irr the source is to
the number of individuals in the sample as, the size of the source is to the size of the
sample - " : - ‘ T

. PR . ) - ¥ ¥ .- . .. (
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" Student Action: Regortmg the product of the gumber of mdlvxduals in the bample
and the reciprocal of the ratio of the size of the sumple to the squrce. YR
Or | A: 90 S . |

B: 36 B ' ‘ : o

C: 45 , L =
Performance Check A: Suppose that the figure below shows the number of yeast .
beasts in 1/10 of a drop of a yeast solution. Calculate the.number of drops you -
would expect to find in the enfire drop of yeast solutlon

Remediation: (1) Review with the studena the procedurc"he used to answer question
23-5 on page 323. (2) Have him recalculate the response to the performance check.

— T T

Tells why reactions occur faster with ground-up-yeast. .

The student generates an cxplanatlon for yeast's actmg as a bct-tu catalyst when it
has been ground.

. Core Student Action: Stating in cffect” that grmdm;, lrces the Latalyst and allows tfle

glucose to come mto wntaut with it morc casily.

Performance Check A: Grinding the ycast bcasts with sand kills the yeast beasts
by tearing.them apart. Ycast beasts are ntore effective in speeding up the break- i
down of glucose into carbon dioxide and water when they are ground up than when

* theyfare whole, Why? _ - , -y

- 4'

Remediation: (l) Have the studcnt review thc pamgraph at thc bottom of page 328

~and the paragraph at the bottom of page 333.°(2) Find out if he¢ understands that

e ' " before grinding, the catalyst is inside the bodics of the ycast and acts only. on ;,lucose .
' Lntcrmg the yeast org,anmn (3) llavu him rcdo the performance check. -

. t

Redognizes the effect of the consérvation of mass on the nature of reactions in living
systems. - : > S ; e

Py 1 ~ -

ThL studcnt applies the concept thaf the total rhass in"a reaction is constant and if

Ore the mass of living ’mdttcr increases, the mass Of the ponliving mdtttr decreascs. e

Student Action: * Responding nce atnvcly and tg/ thc cttut ihaf the total mass of

ffé ' . llVLllg- and nonhvm,g material is constant and that ‘because some of.the glucose is used
' _ to increase the mass ofyhe yeast, the mass/of the breakdowiy productg is less than
e the mass of the glucose. ~§
- W
e v L . ” : .
— | J() *
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Performance Chock A When yeast actson gldcose caﬂbon dioxide (CO ) and water

are produced. The yeast orgamsms-g,et bigger and more numegous. In other words,

* the mass of the yeast incroases. The reaction which takes place is shown below.
glucose + yeast 2> water + C O, + more yeast

. If 6 grams of glucose were put into the tést tube with the ycast would

6 grams of the CO- and water be fgrmcd’ ' :
2. Explain your answer. \\

Remediation: (1) Can the student successfully identify yeast as matter and explain

why? (2) Does he comprehend that the total mass in a reaction is constant in that
the-mags of the product equals the mass of the reactants? See pages 74 through 77.
(3) Ask the Student to-tell what X equals in each of the following.

(a )&lucoss:; yeast,> water + CO5 + more yeast, &

10g - Xg

(b)glucose,+ yeast,~ water + CO + more yeast
{ o tr—’ \ 9 N ¥ J
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Recognizes the source of catalysts in the reactions of living organisms.

’
.

The student applies the coﬁccp( that living organisms supply their own catalysts to

r¢actions.

Pérformance Check A:

Case 1. Roger wanted to carry out a reaction to brcak dbwn milk in a test tube.
He found. that he'had to add a catalyst to the test tube. .

Case.2. Later Roger wanted his stomach to carry out the same reaction on milk
(digest it). Roger didn’t have to add a catalyst to the reaction in his stomach,
“Explain why Roger had to add a catalyst in the first casé. but not the second.

L4 v

Remediation: (1) Check with the student hisanswers to questions 23-16 and 23-17 .

"and have him read the paragraph that follows them. ,(2) Have him reread page 333

and his responses to” Self-Evaluation 23-1. (3) Can the glnclcllt now analyze the’
i!-” ' .

difference between the two Situations?. 7, v/ A

<

Rcwgm/cs the, c‘tut of Ldl“ysls in lfvmg systcm' _

L3

The student »app]pgthc concept tha‘.t hc, li
that. ‘catalysts allow high reaction rates a
_possible.

lower temperatures than are otherwise

Student Action: Stating in effect that the human body, like all llvmg things,\um-
tains catalysts which allow high reaction rates at lower tanpcraturcs thdn are 0thcr—
* wise powh!c, : ' '

*

\‘l«" £ ..‘. . N <
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. Porformanoo Check A: - Steak gravy on the dinner platg'doesn’t react with -oxygen

to produce noticeable amounts of carbon dioxide (CO,), water, and heat at 37°C.
Yet the same reaction produces CO,, water, and notrceable amounts: of heat at’

. 37°C in your body. Explain why this occurs

Remodlatmn (1) Have the student review pages 221 through 225 and page 336.
Have him answer this question: How does the reaction of marshmallows + O, take
place in the.body at body temperature fast enough- to release energy useful to the
body when they don’t react’ noticeably at body temperature outside the body? .(2) -
If the\student is perplexed refer him to page 333 where the concept is spelled out.
(3) Refer him to Self-Evaluation 23-1 and review its acceptable response.

.

Decides whether a living system’s catalysts will also work outside of it.
-The student applies the concept that a catalyst which functions in a reaction within
an organrsm will also function outside the. organism if the catalyst and all the react-

ants are present. '

Student Action: Statlng that he dlsagrees and that a catalyst which functions in a re-

. action within an_organism will also function outside the organism-if it and all the

reactants are present .
LY
Performance Check A: A maple tree uses sunshine and catalysts in ‘the followrng
reaction. :
carbon dioxide + water = glucose + oxygen

Walter claims that man will never be able tg carry out this reaction in a test tube.
He says the reaction requires catalysts which are produced in the tree. Therefore,
even if the catalysts and the reactants are(present the catalysts will act only in
green plants,

. 1. Do you agree or disagree with Walter"

2 Why?

Remodtatlon. (1) Have the student review Chapter 23 startlng with questlon 23- 18 on
page 327 and continuing to the end of the chapter. (2) There may be a stu(;ent to
whom the chemical reactions occurring in living things will seem somehow ‘mys-

teriously different from those in a laboratory. His thinking is’ reminiscent of the _ e

vital force theory. Make clear to him that a chemical reaction is the same wherever
it occurs. :

4

Recognizes whether or not human _beings contain catalysts.

.- The student classrﬁes himself as contarnrng catalysts and that chémical reactions _
take place at body temperature at faster rates’ than are possrble wrthout catalysts ‘
Student Mthat he contarns catalysts and citing that chemrcal reactrons'
take place at body temperature at fastet rates than are possible wrthouf catal)'sts

v x()d ;. . 2 o
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Yeastre the Beast both contain catalysts, and she asks if 'you do too.
. Do'you contain catalysts? . -
B 2 ‘What evidence do you have for your answer? (Hint: Candy and marsh-

mallows release energy inside you at body temperature.)

Remediation: (1) Have the student reread pages 336 and 342. Then ask him why
reactions take place inside of living organisms at lower temperatures-than those at
which they would occur outside the organism? (2) Refer the student to the last
paragraph on page 332: Co .

&

" Performance Check A: In a cartoon in Chapter 23, Finny the Fish says she and

10

-Recognizes vax_‘iables that alter the rate of a reaction in living 'things.

The student classifies temperature, concentration, and catalysts as variables which
alter the rates of reactions in living thmgs ' - o

Student Actron. Listing the terms temperafure concentration, and- catalysts.

.. Performance Chack A: From your study of ICR’s and the yea‘st beasts, name three

variables which you think affect reaction rates in living things. -

Remediation: (1) Have the student read the last paragraph on page 332 and state-
ments 2 through 4 on page 303. (2) Have the student identify the activities in the
textin which these three factors were developed and explain how they show that the
factors affect reaction rates in living things. (3) Refer the student to Self-Evaluations
23-2 and 23-S.

,

i

ore

1

Recognizes differences in reproduction between living and nonliving systems.

" The student applles the concept that llvmg chemical systems reproduce themselves
_- whereas nonliving systems do not. ! o

“Student Action: Selecting the responses which ‘indicate that the same number of

nonliving systems will be present and more living systems will be present after

. optimal storage dnd stating that nonlmng chemrcal systems do not reproduce them-
selves, but living ones do.

Performance Check A: '

1. Suppose that you put 3 ISCS batteries (chemical systems) into a cupboard .

with all the materials needed to makg many other batteries, and locked the
door. Tomorrow, would the number of ISCS batteries in the cupboard be
fewer than 3, exactly 3, or more than 3? :

2. Suppose you put 3 yeast beasts (chemical systems) into a cup of warm
water and sugar. Would there bé fewer than 3 exactly 3, or more than 3 yeast
beasts tomorrow?

3. What is the difference between the chemrcal systems of batteries and
yeast beasts which explains your answers to questions 1 and 27

- Yy o
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Remediation: Have the student compare Figure 23-3,and Figure 234 on page 324.
(1) The best way to show that living things reproduce themselves is to have the
student observe the process. If you don’t have a microscope, borrow one if possible,

- and have the student use it to do the activities suggested on page 324. (2) Have the

student discuss with you Figures 23-3 and 23-4 and the text of pages 324 and 325.
(3) For a summary, have the student review page 333 and the correct response to

" Self-Evaluation 23-5.

Rel:ognizes the relationship between a catalyst of living materials and heat..
The student applies the concept that most catalysts of lwmg materials are destroyed
by heat. _ R

Student Action: Dijsagreeing and stating that most catalysts of hvmg matenals are .
destroyed by heat.

Performance Check A: Jeff said, ‘I was warned several times not to overheat the
little yeast beasts. But it wasn’t-the living yeast that increased the rate of the reac-

tion. It was a catalyst inside them. If [ had heated the solution more, it wouldn’t o

have hurt the catalyst and the reaction would have gone much faster.”
1. Do you agree or disagree with Jeff?
,2. Why?

Remediation: Have the student do Excursion 15-1, Activities 8 and 9, and the sub-
sequent questions. Then have him reevaluate his response to the performance check.

-

Selects the reaction in which oxygen is a reactant. .

The student classifies burning as a reaction involving oxygen as a reactant,

- Student Action: Selecting the reaction which mertions burning.

A: ¢
B: a .
C: b ) '/

Performance Check A: Select the Ictter of the chemical reaction in which oxygen is -
a reactant, '
a. Copper sulfate dissolving , :
b. Sodium chloride and potassium chloride dissolving in the same test tube
¢. A wood splint burning ]
d. Alcohol boiling

Remediation: (1)If the student selected either of the options mentioning dissolving,
have him review from the last paragraph on page 74 through™he top of page 76 and
Excursion 6-1. Then ask if the process of recombination occurs in the process of
dlssolvmg (2) Also have the student reread page 316

e T
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! A I




.

Defines kilocalorie. o o

. The student recalls the definition that one kilocalorie is the amount of heat necessary
to'raise the temperature of 1,000 grams (or 1,000 ml or 1 liter) of ‘water 1°C.

“Student Action: Stating that one kilocalorie is the amount of heat necessary to
raise the temperature of 1,000 grams (or 1,000 mi or 1 liter) of water 1°C.

Performance Check A: What does the heat unit kilocalorie mean in terms of water?
Remediation: (1) Check the student’s answers to questions 2 and 3 in the Checkup

on page 336. (2) Ask him to combine the two questions into one definition for
kilocalorie. (3) Refer him to Self-Evaluation 23-7.

H
~ore ,
15

>

Defines calorie. - - .

-
-

The student recalls thc definition that a calorie is the amount of heat nuded to in-
crease the tunpcratum of I gram (1 ml) of water 1°C.

Student Action: Ru]gondmg that a calorie is the "unount of heat needed to increase
the tempcraturc of 1 gram (1 ml) of water 1°C.

L2

Performance Check A: Write a definition for calorie in terms of water.

Remediation: (1) Check question 3 of the Checkup on page 336. (2) Have the stu-

dent review page 595. (3) Refer him to Self-Evaluation 23-0. v

ore

Recognizes the unit of heat used in measurements in grams and °C,

The student classmes the calorie as the unit uscd to express heit when thc measure-
- ments are madc in grams and °C S

e

Student Action: Selu.tmg tlm response cxprcsscd in LJIOTILS
A: b A : .
B: d . '
C:a

Performance Check A: A 12 gram.sample of water is heated so that its temperature
* s raised 4°C. The change in the water’s heat energy would be 12 grams X 4°C = 48,
Choose the letterof the entry in the list below that includes the unit of heat in which
this problem should be answered.

a. 48 Btu

b. 48 calories

¢. 48 newtons

- d. 48 meters
¢. 48 kilocalorics

1(/1\' | :




Remediation: Have the student review page 595 and Figure 1, page 596.

. ] ] " Calculates the heat energy change in water. - - !

The student applies the formula (AT X grams of water = calories) for measurmg the
change in the heat energy of a sample.

Core Regular Supplies: I graduated cylinder 1 alcohol burner and stand

] | Celsius thermometer  water -~

_ . Student Action: Reporiing the measurements of water temperatures before and after
, ' heating and ¢ alculatmg the calories of heat exchanged within £10% of the correct
e value, using the formula AT X grams of water = calories. . .

Performance Check A: Get any equipment you need, and heat 200 ml of water for
two minutes. You are to calculate the change in the heat energy of the water during
the heating period. Record and label all the measurements you make.

Remedlatlon (1) Check to see if the student knows what measprements to make
even if he doesn’t know the formula. If so, give him the formula and see if he can do

the procedure. (2) If the student doesn’t know what measurements to make, have

him review pages 338 and 339 and repeat the.performance check.

] ] Explains the meaning of the symbol A used before a variable.,

The student classifies the measurement of A variable as the measurement of a ehange
in the variable.

COre Student Action: tatmg that A signifies a ehange in the vanable named.
' A: Change in height

' ] CroT " ~-B: Change in‘mass - -

n. 7 . _ C: Change in length

Performance Check A: If k'is the symbol used for height and you were asked to

.

measure Ah, (vhat would you measure? ¢ _ : |
. Remediation: (1) Ask the student what A or AT means? (2) If he fswers'correctly.
have him reconsider the performance check. (3) If he answers incDrrectly, refer the

student to page 120 or 595.

=¥ T 0 —

] ] ! Calculates the heat required to produce a temperature change in water.

The student applies the formula (grams of water X AT = calories) for calculating the

C r amount of heat involved in changing the temperature of water.

Tira
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quantlttes to within +5% -

Student Actton. Com%utrng the quanttty of heat as the product of the appropnate 2 \ PN

T A: 1,160 calories (160 calories)

B: 3,240 calories (+160 calories) o e
‘C: 900 calories (t45 calories) g A '

~
Performance Check A:" How many calories of heat energy are needed to heat 20

" grams of water from 12°C to 70°C? _ _ : o S l_

~.Remediation: (1) Have the. student do Excursron 24-1; (2) Have him-do an alternate

performance check.

Recognizes the variables which affect calorimeter calculations. o : ] ]

The student applies the concepts that a cdlorimeter measures the amount of heat re-
leased by a reaction and that the variables which.affect the amount of heat captured

by the calorimeter are important. S . ‘ Ore

Student Action: Selectmg both sources of heat loss 11sted as options.
A: a,b _ ‘ _
B: b,c
C: a,c .

Performance Chack A: Which of the following variables ar¢ important but are ignored
when you use the ISCS cola-can heat-measuring device to calculate the heat of the
marshmallow-oxygen reaction?
. a. Heat lost to the surrounding air
b. Heat lost to the can
¢. The color of the marshmallows
d. Humndlty . . : g

- !

Remediatlon (1) Have the student review question 24-5 on page 339. (2) Ask him . | T
why a Styrofoam cup was used in Chapter 8 when zinc and copper sulfate were reac- o ) \

- ted-and the change in temperature was measured. . S e . ' v

being heated.

Ve e

Recogmzes variables which determine the amount of temperature change in matter ] ]

" The student classifies the amount of matter, the duration of 'heating, and the amount

of heat supplied per time unit as the variables affectmg the amount of temperature ‘ ore _
change of an object bemg heated. R ) .. = 4

! 2
Student Action: Selectm the amount of matter, the duratlon of heatmg, and the . iy y
amount of heat supphed per time unit, . ' C _
A: a,b.d o _ . L - S
B: bde " ' , L o ’ R
C: a, d,e ' L -,
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Performance Chack A: Sélect the variables whrch affect the amount of temperature
change when a steel bar is being heated. ' :
v ~a. The amount of steel being heated
b. The amount of heat supplied per mlnute '
_— . c. The manufacturer of the’steel
. - d. The amount of time the heat is supplied
o e. The person heatrng the steel bar '
” : -
Remedlatlon' (1) If the student can’t handle this, have him do Excursron 24-1 or at
least- question 5 of that excursion. (2) Have the student explain why it is 1mportant _
to know each of the quantities in question 5 of Excursion 24-1., (3) Have the stu- =~
dent idéntify the factors that appear in the heat formula at thestop of page 340 or ..~
. in the large type on page 595 of Excursion 24-1. If he has a problem doing so, refer

-

¢ him to the paragraph in the middle of page 340. , _ e
. Recognizes that chemical energy of food canbe converted-to other forms.
- The student classifies. chemical energy of food as being converted 1nto e.lectncal _' ‘

stored chemrcal mechantcal or heat energy the human body.

" Core Student Actlon rstrng two of the forms of energy — mechanical, stored chemical,
heat, and electrlcal energy — into wh1ch the body converts chemlcal energy. : o

2 3 ‘ " Performance Check A: You put chemical energy into your body (a system). Your

‘body converts the chemical energy into other forms of energy List two of these

other forms of energy.

- Remediation: (1) Have the student try this performance check again with his book !
open to pages 336 and 342. (2) For each form of energy he lists, have the student
state an example of a specific body activity in which that conversion takes place.

: ’.; Recognizes the cause of energy release during a chemical reaction. oo
"Th'e student: applleé the concepts that the amount of chemical energy in a material _
changes. during a “chemical reaction and that in a reaction the particles of the react-

‘ Ore ants are recombined. T e - . - _ '

2 1 Student Action: Resgondihg (1) that a chemical reaction would be necessary and (2)

that the pameleb of the reactant are recomblned as it gives up its chemical energy\-

Performance Check A The sugar found in mrlk cmrtarn‘; a great deal of chemrcal
energy ‘ : - A |
What WOuId cause the sugar'to give up its chemical energy? .
_ 2 What happens to the atoms within the sugar when it glves up its chemrcal
W _ energy" A




by heat check to see if he comprehends the general concept ofMreactions.

h /paragraphs after question 24-4. (3) If he has probléms with the second question,
have him review the last paragraph on page 341. (4) Have the student use the model

to explain his answers to questions 24-14 and 24-15,

(l) If the student cttes a specific reaction such as bumms\oz decom-

‘the student doesn’t know the answer to the first question, have him read the :

—p—
e

Recognizes the form in which energy isstored in food. -~

The student classifies chemical energy as the form in which energy-is stored in food.

. .. -
Student Action: espondrng chemrcal energy.” | \
Performance Check A: Candy contarns a lot of energy In what form is this energy
*stored? '

Remediation: '-(l) Have the student reead page 342. (2) Check his response. to Self-
Evaluation 22-1, ' _ _—

R.ecognizos the*chemical nature of human beings and their input and output.

Thie student classifies human beings as chemical reactors, their.input of oxygen, food,
water, and so forth as reactants, and their output of persprratlon carbon dioxide,
heat, urine, and solid waste as products

Student Action: Respondrng affirmatively and naming oxygen food, and ‘water as
_reactants and perspiration, urine, carbon ledee heat, and solid waste as products.
(Any surtable reactants or products may be substituted for those abo@ )

Performanoe Check A: 7% _ e
- 1. Are people HC ’s (human chemical teactors)?

’

2. If so, name three reactants and three products of an HCR. If not, state -

therr source of energy. .= . S R

¢

Remediation: (1) Review page 34_2 to establish that humans are HCR's* (2) Check
on the student’s knowledge of the terms reactants and products. If he needs help,

send him to page 36. (3) If he still does not comprehend HCR’s, have him tell how.

he knows when a chemical reaction has taken place and adk him how one recognizes

a néw product. (~4) Ask him to compare the input of food, oxygen, and water with

the output.. Are new substances (new combrnatrons) made within the human body?

(5) Have him revrew. Self—Evaluatron 22-1-and 22-2.

—

. States the effect of yeast on dough.

’

The student applres the concept that the yeast-glucose reactron causes dough- to rise
as a result of the formation of carbon dioxide.. :



- o

d

Student Action: Res ondm to the effect that glucose is used by yeast in formtng -'
- carbon dlox1de the bubbles of wluch ,rnake the dough rise. ' ' . '

Performance Chock A: Mother Motley s recipe for rolls includes both yeast and glu-

. cose. .On the basis of what you learned in Excursron 22-1, state what yeast and.

glucose do to dough and how they doit. ke

' Remediation: (1) Review questions 9'ands10 on page 590 with the student. (2) Ask
him how he knows that glucose and yeast react the same in his bread as m the case

given in the performance check. (See page 127, statement 5. ) '

~T

- Determrnes how to recognlze starch. breakdown

W Y

~ The student applies the principle that a chemical indicator is affected only by ‘the- E

preserice of a specific substance and ceases to be affected when the substance is re-

. moved and the fact that 1od1ne is-an mdlcator wthh is blue-black in the presence of'
starch. : _ . _ 7

Student Actio_n: Responding that the blue-b_lack color should fade. ; )

.

‘ 0 ' .
Performance Check A: Turpentine is a substance found in pine sap. R‘ighard wants-
to determine if turpentine is a catalyst in the breakdown of starch. If it is a catalyst,-

- what visible result should he expect to observe after mrxtng together the tu:penttne

starch, and the iodine solution? S .
. ya : .

Remediation: (1) Does the student know what an Jndlcator is? If not, hjve hlm re- .
_ view the second paragraph on page 594 and the paragraph in the middle of page 181.

(2) If he doesn’t redlize that iodine is an indicator for starch, refer him to the para- -
graph just above question 1 on page 591. (3) Refer him to Self-Evaluation 23-3:

~ him work questrons 2 and 4 on.page :596. ¢

Calculates thé:num'ber'of ca]ories'lost by water.

'The student applies. the concept that the number of calories lost by water equals the

mass of water in grams times the temperature change in °C.

Student Action: Resgondmg with the corrgct answer found by using the formula
calories lost by water equals the mass of water 1n grams tinies temperature change in
°C..

A: 450"calories.

B: 360 calories

C: 2,100 caloties

Petformance Check A: Curtis cooled 30 g of water by packing the container in ice.
The temperature dropped from 33°C to 18°C. How'many calories of heat were
lost? . ' e '

Remediation: (1) Have the student review the bottom of page 595 (2) Then have

e.. . )
[ " - -
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Expresses the relatronshrp between Cglone and calorie and apphes the defimtron of -

calorie. . A o [' L -
The student apphes the concept ‘that a Calorle 1sﬂequal to 1 000 calories and that 1.
zcalorie rarses the temperature of 1 g of water by 1 C .
. ) . -~
. Student Actmn Regortrng the number of grams of water as l 000 times the number
©of calones N _ R :
, A: 101,000g . . R ‘ o
s B: 266,000g - . ".) ) S S
C: 93,000g ° _— g

ool .

~ Performante Check A: One-half cup of cottage cheese contains about 101 Caloi‘ies
. Suppose this energy were released as heat energy. How mary grams of watef can

~ this much heat energy rarse)/C" — o -
Remedlatlon. Refer the st’udent to quesﬁon 3 on page 596 and its solutron on .page' '
597. )
\iz'-
. : .
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Assumptions of the Particle Model

*Student Action:

J

Matches related activi_ties with the assumptions of the particle model.

The student classifies each of the listed activities taken from-Probing the Natural
World/2 as most closely related to that assumption of the partlcle model whnch it
was useg to. develop, test, or illustrate an application of. :

V. Matching related activities with the asswmptions of the’ particle
model as shown below, c%ectly in at least eight of the ten activities assigned..

[ 4
L d

Al

Related Activities Supporﬂlyhe Particle Model

All matter,is composed of particles.
3.

v
L4

=
<

" There is more than one kind of matter particle.

..

Compounds are combinations of different atoms in
definite numbers.

*

f LA

In chemical reactlons, matter particles are not
created or destroyed ’

‘ );
\ - * ‘
Chemlcal reactions are rearran’gements of matter
partneles

-

~This idea is used to explain differences in the, re-. - '

' actnons of rock and shells with HCI.

)

- —This idea is proposed to explam the behavror of «

1}

. water when heated.

 =HCI reacts dlfferently with zinc (Zn) rock and

shell.

Y

<

~When different thantities of - lead . nitrate.
[Pb(NO3) ] 'were reacted with the same: quantlty
of potassnum iodide (KI), sometlmes iodide (I)..
atoms were left over and sometimes lead (Pb) atoms
were left oveér. ~

I'e
{

~When different quantities of zinc (Zn) were re-
acted - with a fixed quantity of copper sulfate
~ (CuSQOy), there was either Zn or CuSOy4 left over
when the reactlon stopped.

+

.

—Potassium iodide (KI) solution and lead nitrate
[Pb(NO3)2] solugion were mixed and reacted. The
combined mass of the solutions’ after they reacted -
was the same as the t'otal masses of the two before
they reacted

Yoo

—When the colorless solutions of lead nitrate
[Pb(NO3)9] .and potassium iodide (l(l) reacted,
a yellow solld lead iodide (Pbl,), was formed.
The yellow solid ‘contained atoms of lead -(Pb)
and iodide (l ). No new elements were found in
the solitl.

._“0 o - ‘

ki

-

“\
~ .
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All matter is made up of only 100 o‘? so different
kmds of matter partlcles

i)

-]

When a chemical reaction occurs, different matter

particles combine in definite numbers.
: . ¥

Ch'emig__:al reaetions often release heat energy or ab-
sorb it. :

_ by d15solvmg, the temperature drops:

—Four different-colored substances all contained
copper. ’ :

—Egg white, raw meat and ferttltzer all contamed
nitrogen.

—Shell, soda, and chalk all relea_sed carbon dioxide
when HCI was poured on them.

~—Four different substances all contained iodine.

.

~When different qhantitieg of lead nitrate
[Pb(NO3)2] were reacted with an unchanging qugn-
tity of potassium iodide (KI), sometimes iodide (I)

“atoms wer/left over and sometimes lead (Pb) atoms

“were left over. ' |

—One gof each antacid tablet neutralized about the >
same amount of stomach acid.

e

" _After finding how much sodium hydroxide

(NaOH) reacts with 2 ml of citric acid (CgHgO7),
you successfully predicted how much. C 6Hg07
would react w1th 1, 4, and S ml of NaOH N
—-If different quantrtreq of zinc (Zn) were reaeted

with a fixed quantity of copper sulfate (CuSO 1),

there would be either Zn or CuSO4 left over Maen S
the reaction stopped. . '

AR ) .

--Foods burn, and body temperature is often above
room temperature y
—~The amount of reaction between zinc (Zn) and
copper sulfate (C uSd4) could be determmed by

-’

.reaqurmg AT. - , '

—When particles'such as lead {Pb) and nitrate (NO3)
in lead nitrate le(NO3)2] crystals are separated

!

~When particles like lead (Pb) and lodlde (D arp in . ’
solution and combine to form the solid lead lodtde v
(Pbly), the temperature | rises. . N

AR T
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‘Some matter is composed of electrically ¥harged -|.

particles called ions.

~ . \

) : 2

. Neutral molecules contain electrically charged par’
-ticles. L

’

Molecules arexgﬁ of atoms and can be broken
down into atoms ersimpler molecules. :

Increasing the temperature of reactants increases
the rate of a reaction.

—Solutions of copper. sulfate (CuSOy4) and cobalt
sulfate (CoSQy) let electricity pass through them to
light a light bulb

~The copper particles in a solution of copper sul-
- fate *(CuSO,4) move toward a negatively charged .
rod, whereas the sulfate particles move toward a
posrtn;ely‘ charged rod. :

-—A sugar solution wouldn’t allow electrrcrty to flow
throughet to light a bulb, but crystals of sugar were
attracted to-both positively and negatlvely charged
vinyl strips.

-

—When-electricity is passed through water, the eles

| ments oxygen and hydrogen are réeleased.

—When sucrose is heated, water’ and carbon are
formed.

—When suerose is heated ‘with HCl fructose and
glucose are formed.

N

—Heated HCl and shell reacted faster thdn cold HCI

and shell. ,
--Zinc (Zn) and ‘HCI produced ]derogen*at 'Y faster:

.+ rate when hot than when cold.

~Oxalic acid (H,C»04) and potassium permanga- - :

nate (KMnO4) turn from purple to a golden color
faster. when hot than when cold. p

- A goldfish used up more oxygen m warm water
than in ¢pld water;‘ )
' ¥
" ~It took more phenol red to.get a pink colar in
warm water from Whlch “goldfish had been re-
moved than in cold. wirter. frpm which a goldfish
- had been remoged

A~

e ) .
y ;
‘I .
e W) . . “

-
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Increasmg the concentration of‘reactants increases
the rate of a reaction.

O

A catalyst.increases the rate of a reactian when it is
present in small quantities.

" Because matter is held together by tlectrical forces,-

chemical changes may absorb or relcase. electrical
cnergy.

A: l.¢ f;2.¢e 3.bh; 4. a,i"5.d,g,)
- B: l.c,e; 2.i;3.f,4.a,8,j; S.b,d, h
\ C:~1.b, 8, 2.¢,i; 3.e; 4,d,h; S.a,f
‘ AA: l.e,i; 2.h; 3:d,8; 4.3, f; S.b,c, i
BB: l.a,e; 2.g; 3.d,j;4.b,h;5.¢,f,i
CC: 1.a,¢; 2.5; 3.f; 4.b,e,i; S.d,g,h

" —~The breakdown of glucose into carbon d1

_ tion’ changed colos. . *

'-—One ml of HCI plus 4 ml ofgwvater plus 4 pieces of
. shell produced carbon dioxide more slowly than 3 °

ml of HCl plus 4 ml of water plus 4 pieces of shell.

. —Five drops of oxalic acid (H C,04) plus S drops

of water plus 10 drops of potassnum permanganate
(KMnQy) take more time to turn gold color than -
10 drops of oxalic acid (H,C» Oy4) plus O drops of

water ‘plus 10 drops of potassrum permanganate
(KMW

‘ l

~Two goldfish used up more oxygen than one .

It took more phenol red to get a pink color in

water which had contained 2 goldfish than in water
which had contained only ‘1 goldfish.

~When a small piece of copper was added to a mix-
ture of potasslum iodide (KI) and potassium Rer-
sulfate (K,8,0g) solutions, it took less time for
mixture to ? mn blue-black than when the copper.
wasn’t present ’ .

~Whn a small amount of iron chloride (F&Cly)
powder was added to hydrogen peroxide (H, 2%
oxygen gas was released more rapidly.
ide
and water went faster when the insides of ground-

up yeast beasts were added to the reaction.

.—-The zinc (Zn) potassrum drchromate (K%)Crzo—,) g

system-released electricity, and the K2Cr2 7 solu- -

¢

~The lead (Pb)-sodium sulfate (Na2804) system;' :

absorbed electrical energy and. was changed in so
doing. .
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Teacher's Nou. Thls un1t is unique; it involves only one chapter and has only one A
objective written. for it. However, the material in this unit encompasses the entire -
year’s work. Therefore, there are six performance checks rather than the usual three.
You may w1sh to assxgn a student more than one check.
Performance Check A: Get your textbook, and use it to do this check. In the left-
hand. column are statements of. five assumptions from the particle model. In the
right-hand column is a list of ISCS activities that you have done, each of which in-
volves one of these assumptions. Number your answer sheet 1 through 5. After the
. . number of each assumption, write the letters of all of the activities listed which are
» , related to it. A number may have more than one letter matched with it. (Hint:
Read all the assumptions before reading any of the activities. If you have trouble
matching any of the activities, look in ‘your text for that activity and find out what .
assumptions are related toit.) R / .

L =

Assumptions of the Pbrticle Model

1. All matter is made up of only 100
or so different kinds of matter par- .

ticles.

©

- 2. In chemical reactions, matter

particles are not created or destroyed.

3. When a chemic#l reaction a¢curs,

different matter partlcles comblne in

definite numbers.

<

4, Some matter is composed of eléctri-_

cally char@d particles-called lons.

N 5. Molecules are made of atoms gnd _
. can be broken down into atoms or

"-.. simpler molecules. -

was poured on them.

Activities

a. The copper particles in a solution of copper sulfate (CuSQ4)
move toward a negatively-charged rod whereas the sulfate par-

~ ticles move toward a pos1t1vely~charged Tod.

X

" b. One g of each antacid tablet neutralized about the same .

amount of stomach acid.

c. Shell, soda and chalk all released carbOn dlox1de when HCl

~ l
d.- When electrlclty is passed through water, the elements oxugen
and hydrogen are released.

' e. Potasslum rodlde (Kl) solutlon and lead nitrate [Pb(NO3)2] .

' solution were mixed and reacted. The ‘combined 'masses “of the

solutions after they reacted- was the same as the total masses of °
the two before they reacted e

1. Four dlfferent substances all contalned xodme

* g When sucro_se is heate'd, water and c_arbon are formed. -

h. If different duantities of zinc {Zn) were reacted with‘a fixed
quahtity of copper sulfate (CuSO4), there would be either Zn or
CuSOy left over when the reactlon stopped

i. Solutions of copper sulfate (CuSO4) and cobalt sulfate (CoSO )
let electnclty pass through them to llght a light bulb. '9"

j. When sucrose is heated with HCI, fructose and glucose are
formed. .

0} " ) . " ’
: o j
A
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R«mdi‘atibn: These perforn"nance' &wcks are probably -best used‘és review activities. |

'For this reason, the students are told to do them with their texts open. If some stu-

dents still have difficulty, let them work in small groups and perhaps do several dif- ..
ferent chec,ks together. . ; B . ‘ .
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