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RURAL HEALTH . PROMOTION =~
Definitions and Assumptions

3
"The ASsociate'Degree in-Rural Health Promotion was
developed out of concern for the health status of
Americans in rural areas. Behind the development of such a
paﬁaprofess1onal degree lie ertaln definitions and
assumptions about rural areas the health problems they
face. It is therefore appropriate “to dellnéate some terms
and concepts before descrlblng the degree and its -
components . in more detall Whlle this dhscusslon will not
iattempt to comprehens1vely document the changlng : ' A
perceptlons of rural issues, it summarlzes the development
of "mind-=sets" which undergird the development of thls

progecta L ' ' N <
Probably the most dlfflcult definition to make is Qf
the term "rural", Whlle we can easily quote d1ctlonary

deflnltlons,,there are 1mp0rtant intrinsic and extrlnslc
connotatlons to the word “rural"\whlch also need to be
éxplored. The term rufal carries with itjtacit ?~ |
assumptions about'population density, types of employment,.
character and structure of populatlon centers, as well as
the values and outlooks of the c1tlzens. Eor example,

RURALJls seen as:?

LY

v (// gpuntry, not cltyf .j

krov1nc1al, limited in perspcctlve - \
unsophisticated - . ’
rustic

7 simple) leisurely paced life
U rellglous .
> L agrlcultural\ ' o B
willlam H. Friedland, in an artiqlo in The!Journg of ”

v



Rural.Sociologv'in 1982, suggests that if We basé

deflnltlon of rural on the concept of. thls type of
homogeneous culture,'chen we will find few rural areas {
left in the United States. This country has seen the
development of an urban - rural continuunm in terms of
p0pulatlon densities whig¢h blurs any clear cut
geographical definition, produclng "fringe" areas with -
canbination characterlstlcs. So called "reverse" mlgratlon
to lower density areas, as well as the effects of modern
news and entertainment media, have resulted in "country"
communltles wherésmany of 'the basic ‘conditions of urban
llfe are reproduceé - cultﬂre, food, commodltles,,
interests, etg. .. * . .

~— .

These v1ews of the changing character of rural
‘populatlons are upheld by other studles in a var1ety of
,flelds« Farms have become agrrbus1nesses, with even small
farmswshow1ng the impact of technological advances. Farm’
"managers" show the same life style illnesses of stress
and overload‘es do urban managers. More 1mportantly,
whlle three out of five country- resldents in 1920 were
engaged in farming, by 1970 this had changed to only one
- out of five - and is st111 dropping. Of the populations in
‘.rural areas, 24% of the whites and 11% of the blacks were
‘recent arrivals - coming originally. ffrom urban areas. Yet
total rural population size has changed little since 1920,
while urban populatlons have often tr1p1ed. .

* Even pOpuLatlon size definitions for “"rural" .vary
from ‘expert to expert’ The EncyclOpedla Britannica (1975
ed.) deflnos U.S. rural poyulatLOns by default - by saying
wrural® is "not urban", and "urban" mecans places of 2,500
or more and their fringes. A dictigiary definition gives
rural as wareas with less than 1,500 population".
‘Obv1ously, the area's size as well as its population

should be considgued.
. ~ .



\',. x\ T ) : i 3
r In the United States, 25% of ‘the. populatlon lives. on
90% of the land. For these "rural® areas, density varies
~ from 200 per square miile near c1t1es to one per ten Squaref
mlles in the western mountalns. In add1t10n to density
@ﬁifferences,the midwestern rural resjdent is still most
likely to be involved in agriculture, the Appalachlan
rural populatlons organlze their lives around the mlnlng '
1ndustr1es, and ,1n the Carollnas, rural populations often

include high* penéenfages of textlle workers. )
*  What characteristics DO occur_cons1stently in rural

areas?;whiltendiViduals and speéial gub-populations may
def& these trends} ‘rural populations do seem to have:
* twice the poverty rate as cities
* more under and unempﬂbyed adults
+ lower educational status : — -
* higher percentages of children, elderly, and poor
The last item on the precedlng list leads us into the

.spec1f1c health problems of the U.S. rural resident, for

'Vall throe sub~populations - chlldron, the elderly, and the
'poor - have more health needs than the average rltluen.
However, once again.the spcc1f1c health needs of rural
areas are somewhat'lncon81stent with -our preconceptlons.
While we picture the Pcountry life" as leading to 'healthy
longevity, the rural populations of America have more
activity lihiting chronic health conditions than do urban
populations. chardloss of our vision of countr& life as
providing healthicr air, dlets, and activity, rural
‘citizens suffer from more heart condition"‘ more
a;thritis, more montal illness, more high blood pressure,
and more visual impairmént. Infant mostality ratos are
higher, alcohe} usey and the resyltant drinking and driving
mortallties are scvere problcm . In other words, the
hoalth issues associated with life style ire more
predominant in the country than in our "high pressure,

4
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polluted, unhealthy"'cztles.
These, and other health problems of the. rurql areas
of our country, are made more dlstressan by the realities - .
of non-urban health care. [The tollowlng"lgures, taken |
from the report on Health Care in Rurar Ame rxca ( U.Ss.
Dept. of Agrlcul ture \glleq}n 428), show how rural areas

~

provide for health care:

area type ’ .medical personncl :
| per 100,000 population . .
/metropolitan : 157 . ’
. non-metro.. ‘. - 71 |
rural  (near urban) 35,

rural (far from urban)v// 37

»-
N

The problem is not with acute care - hoopltals are
often equally acce351ble to the urban dweller, the
suburkan dwelles.and the rural rosident ( at least in
terms of access time - "from my housg to seceing. the P
do@tor"‘). I+ is precisely the type of 1ife styloe - *

L4

oriented quViccg, focusing on chroftic and preventative
care, which are needed by the rural redident whléf are not
available. This x¢ an age - old proglem; as Hippocrates
said, " Hoaling is a matter of time, but it is somotimes
also a matter of opportunity _ '
Coartainly one way of approaching thena problemn 1n Lo
increage the numbors of traditional health profduanionals
who gerve rural areas. This hiks proved to by vasler said.’
than done; physiclans and nurses are costly to train and
cgstly to support, Lf not for the area they serve then for

socinty ay a whmle MorvOVﬂr, the H.5. Surgeon Genoral '+

' . ) _
Report on Henlthy People states that majmr-gaxna~in the

health atatus of Americaps in germeral will not be made by
increasing accezs to traafmtonal treatiment alone, but will
alao require nnhnnvvd emphanin on promotion of dinvane

v




-~
preventative life styles.. T : ) .
. In° this same vein, but focused on the nceds of rural
daroas in particular, the Health Care in Rural America
report suggests that co.wunxtz train residents to serve
- as parapro~cssxoxals in health care b*O‘lglOﬂ, froy
S(E?ergeqcy'%edical Technician) seX vxcuq,'-o sic ‘1 st
axd, and on to health proﬁgzxon and health educatlon. Eva
J Salber and her co-workers in North Carolxna addres m;// N
these needs by exploring the u"efulnc s of "health ’
facilitators"™ Orﬂ'la) advisors". Their project sought to
* "promote goodrheqlth and prevent illness rather than
. concéntrating on the cure of 1illness aloncé~by using lay
members of a community who have recelved "training in
. promotive health practices, prevention of discasé, in
" eariy recégnltfonlof illness togethér'with first aid
measures.” RN '
In A Sociology of Health by Andrew C. Twaddle and.
Richard M. Hessler, the authors state that "...of all the

strategies for improving medical care for the (rural)
pOor. the substantial 1ngren e in new nogphysiclan medical
manpower is poasibly the mcgt meortant innovation..."
Even in the areas o’ montal health (as discussed 1n Mental |
Health of Rural America ,NIMHwand The Nnnprorn"vxhnnl

Revolution in Mental Health by Francine Sobey)

paraprofoesdionals f from rufqg communition thQ:bQQn qud
affoctively. Part of the fﬁ&rodurtinn to Sobey's book
comment, "Nunpxofvﬂsinnnlp are utilized not simply

because profn~3L0na1 manpOwer s una»wilabln but rather to
provide new services in {nnovative ways ‘

'ﬁ 'Altnquqh most of the Crailning fom\guch | e
.nraprmfcsaimn1L: in both the mental and physiecal health ®
arv:‘aﬁ, began as iinrnrmﬂ training prourw-:. in both cazes
expanded PXOQrﬂﬂﬁmﬂﬂOn became important, swaddnl and

Heanler discunz the problem of inmueficient training, baoth




- in terms of 1ts 1mpact on lay wonkers ,competency and I‘,“.
;acceptance by existing profes51onal care/givers, as ‘well
as thg impact on upward or outward moblllty. They quote .
one paraprofesslonal as say1ng "I don 't have a degree, so
if of left here 1 may have to go .+ back to, buslness" e
machlnes._ I don t really feel secure. If somethlng '}
: happens you have" toﬁtry and get a Job. You should at least
aget an assoclates degree {n college." Nevertheless,
‘Twaddel ends the’ sectlon on Communlty Health Workers w1thc
these thoughts, “1...the sepd has Been planted for changes
in health~manpower.‘ If heabth care is to bé made.™®
g.avallable to all as a xight on the order: of public . o
'feducation,_then change ‘must occur...The communlty ‘health
fworker program has prov1ded a. model for the creatlon of a’
‘new occupational hlerarchy.. ' DI R
These then are- .the components Wthh shaped thev'7
-dgvelopment -of the Assoclate of Natural Sqlenégs in Rural
"'Health Pramotion: ' '
-7 1. the realities and myths of rural exlstence.'
. 2. the need for- enhanced health care in- rural
areas based on- chron1c llfe style 1llnesses
and. on—g01ng 1nadequate numbers of treatment
:;.professlonals . '
,32 the perceived and’experlenced strength oﬂ
k *utlllzlng communlty paraprofess1onals>;. \,~
4. the training 1nsuff1cienc1es ‘defined by both
'profess1onals and the paraprogesslonals
_ themselves = . _ B e
o e SRR Q, R * %
The‘pext sectlonsfsummarlze the spec1f1c phllosophlesb
and content of ithie Assoc1ate Degree 1n¥Heaith Promotlon, ‘
-followed by suggested uses,'and then detalled course
content.c For other publlshed materlals on thlS prOJect,
'please refer to the - Supplementary Materlals at the end of

_ i .
the course materlals.v : L : K -

U ..\}'.:



AN ASSOCIATE DEGREE IN ' . )
' . RURAL HEALTH'PROMO_T‘ION | R 7o
: ‘ v . . ! v . \ ! r" ‘ /

b ' C o e e R ?v“f"" e . . /

) . . ‘ . Ca -~
.

v As'an innovative approach to meeting the health needs of rural

*America. the Rural Health Promotion Associate Degree has- been .

o

develéped by the Baptist

aVocational and Adult Education._ The ¢urriculum and special courses'

llege at Qharleston under Contraéf N ."n ?é

_‘epartment of Education.gOffice of

.developed under this contra t do not reflect ideas that are new to
health ¥ Instead they dra upon. several maturing concez#é' health ~ .
promotion. paraprofession ‘ preparation. and holistic/p inciples. '

, state of the .’

These concepts have been, sed to develop an integrat

art, approach to person‘ and community health enh /cemenfﬁ-the SR

-

paraprofessional de ‘ee in health promotion.-*

J
First. the program represents the movement,toward health promotion, '

as an‘equal partner with treatment. in- impro;}‘g the health status of

‘%mericans. The 1979 U.‘S Surgeon General's/Report on Healthy People
explored in great detail . the role health prgmotion and disease pre- \
’veution will play in’ further expansion of‘the Nation s bealth care
system. The American Rural Health Newsletter (April 1983). in looking

‘at YRural Health Care at .the Crossroad". points out "the public's - ‘
‘desire for comprehensive health and its growing interest . in health
progotion." . VA ‘
‘ Secondly, this program reflécts an increasing awareness of the
i_usefulness of . paraprofessiona in expanding the impact of health
care . systems. Health promotiZn is one of the feu areas of health
_services which is relying ore on "people power' than on sophisti-

'cated technology.\ Since“the goals of health promotion always

includes: the empowerme vof the individual to make decisions about
~ his own health habitz/and environment, the use of paraprofessionals

is particularly appr priate. : orking under the guidance of treatment, -
" health, education, 4d public health specialists, the paraprofessional '
can - extend the reach of. existing health promotion programs in a
'variety of settings from megicine ang&psychology to industry and

religkon. ‘In. the introduction to .The Nonprofessional Revolution

in Mental Health (Sobey, 1970) Frank Riessman points- out that

o




. ’iv"Nonprofbsszznala are utzZzaed not simply becauae LI
o profeaszonal manpower 18- unavailable but rather. AP
Bt to pyovide new services. zn znnovatzve wayss ... It
i8 noteworthy that their ‘main fhnctvon "has)not hgen
~ to relieve profbaazonaz gtaff to tasks requzrzng
~ . lesa ‘than professional ‘expertise. ~The major '

-« finding i8 that nonproféaagonala are bes@g trat
. for new service, functions and. roles, in m
' cases roZes’tht were not prevzouaZy'/e
S at_aZZ. ",

fessionals is not new. The Mental Health of Rural America (Segal,

973) evaluated projects which experimented with ways toSmeet rural
mental health needs. . The projects seen .to have the greatest impact .
wére two year iollege programs designed to prepare people to work as
paraprofessionals in a wlde range of community settings. The ‘Rural IR
Health Promotion Degree is different in the following respect. The '
.-two year program designed at the Baptist College reflects.ve

"specifically the curren movement ‘toward holistic principl-’ %
) athe [an” ]%sing—preferentiallyaon—physical or_mental__i_.____
health, the program provides formal educational’ experiences in studies
relevant to the "whole" person. \

The'curriculum draws from a strong natural science base (33
credits) to build an understanding of both the biological and psycho-
"logical aspects of human health . By including studies in religion .
and sociology, as well as wriften and spoken communication skills,
it prepares the student for effective intervention in social and
. interpersonal settings. Then, to focus this basic knowledge on

disease prevention/health promotion, the program includes special-

ized ‘courses which provide understanding of health care organi
.and issues, health promotion methods, fundamentals of parapro essional
_ care and a prevention/promotion practicum experience.

The Associate_Degree in Rural Health Promotion was.desi

2
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V'science. sociglogy, mathematics. English. and religion departments.
The speci dlized. coursea related to Health ‘promotion and paraprof%saional

.

skilla willloften be useful to atudents in otherrdiaciplinea who plan, e
to work in aettings which interface with heal¥h care proVidera. In
:;%addition, th? degree's specialized content might be used. Eo develop

‘a minor in health promotiog for baccalauveate atudenta on to provide

required coursea to update existing a11ied health and related

degrees.

The specific course content of the keaociate Degree in Rural
Health Promotion .is 1isted in annotated form in the next section. :\,
Lo
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.. < N SUGCESTED ACADEMIC CONTENT,

J‘ ‘“'vListed balow are those courses suggested as required td earn

S

an Associate Degree in Rural Health Promotion. The courses marked
with an asterisk (*). are those which were specificnlly designed for .
'the Health Promotion degree and are available as part of this set

of materials. Whole prerequisites are not noted here for the special—

1zed courses, specific prerequisites are in the detailed materials

overviewing each course in the series. <

. English Composition and Rhetoric.. ‘Courses designed to improve - }3\\
‘students ability to express themselves accurately and -
effective in writing. (6 credits) s
- I3 I
*Interpersonal Communication-Techniques and Styles: This course
. will teach techniques of good interpersonal’ communication
L ‘include specific skills in listening, decisibn making,
v _observation,~assessment, interviewing, and group process.
° It will explore the effect of igdividual attitudes and °
beliefs on communication as well.as cultural characteristics
of -communication and barriers to communication. (3 credits)

General College Mathematics: - A course in general math skills ‘with
an emphasis on application. (3 credits) Or a more advanced
-~ course. o ‘ e : :

General Psychology: An introduction_to concepts Underlying the
understinding of behavior. (3 credits)

 Human Growth and Development: - An overview of human development
psychologically for conception,through'senescence, with an
) emphasis through adolescence. (3 credits)
{ ~
c

hology of Adulthood and Aging:. A study of development during
. adulthood (3 credits) .

Principles of Sociology‘) A focus on the ways sociology provid
understanding of groﬁp behaviof and human relations. (3 credits)

Introduction to Community Services: Introducing the organization,
_ methods, settings of community social services. (3 credits)

Survey of New Testament. The content "of the new testament.
&! credits) dR

1
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Introduction to Group Dynamicai Religious and paychological principles

applied to interpersonal relationships and group functions,
’ (3 gredits)'( )

Anatomy/Physiology: A gtudy of human structure and function with - ,

emphasis on the 'body systehs. (4 credita) » /

Microbiology: Study of micro-organisms with emphasis on normal and
: ‘pathological conditions in man and nﬂylronmentl (4 credits)
*Epidemiology: A study of the inter-relationship among organisms,
' “the environment, and man. The course: develops an under-
- stapding of the history of disease, their signs, symptons,
and prevention. It provides ‘a working knowledge of the
" terms; morbidity, mortality, -acute disease, and chronic
' disease. Baslc data are p esented concerning the application
of demographics, community health care, and the epidemiologic
study of the causal factgrs of disease. (3 credits)

Nutrition: Concepts of. hu

' g;ri;;on applied to health and disease
- " "world hunger, and* .

;sdnql nutrition. (3 credits)

*Concepts of Chemist:y;u{Key‘priqcipl@g needgﬁ in allied health and
1ibera* arts,i (4 ¢redits) . o :

*Health Care Organizdtion. and Issues: Tﬁ£§::rpose, functions, and

 administration of comMunity health care services, public .
and private. A study of issues affecting health care .
utilization and delivéry;.confumerﬂgm, ethical issues, and
future technology. (%~¢redits) R

: , . : . ,

*Health Promotion Seminar: A cognitive presentation of the major .
areas of emphasis for health propgotion - exercise, concern
over wq@t we put into our bodies (foods, alcohol, tobacco,
‘and other drugs), and living in high stress environments--~
‘and concommitant presentation of the major techniques of
"personal responsibility and personal change.. The course

‘ requires-application of these conceb;s to develop experi-

. ential knowledge in behavior change, It will also develop

critical consideration of emerging health promotion ideas
; in both professiofhal sources and the popular media.
(1 credit) < Lo '

*Fundamentals of Psa&f¥rofessional Care I and II: DeQelopmehﬁ and
- application of knowledge and paraprofessional skills in °

-

R

+

\r},

- physical care, emotional support, personal hygiene, and safety/

first aid. Acute and chronic conditions will be covered.
Working knowledge of medical terminology and consumer .
oriented pharmacology. Laboratory experiences complement the
lectures and include certification in Cardiopulmonary

Resuscitation.’ (8 credits) .
. . . Y ’i
%
o S . R -~
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I . v r . :
-wPracticum in Health Promotion: "4pplication of claasroom knowledga
in community,based programa rolated to health promotion/
diseage prevention Nuring the firat two waeks. of. the
~ Semester and'the last week of the Semester, this calas will
meat 3 houra per week on cappus to structure the studeita’
4 ~ practical experiences and discuss clagh agsignments and
*. | “*requirements?. The remainder of the semester the 'course will
conalst 9f 9412 hours/week of experience in a community
based 'progrim and "°"}d class meeting per we‘gkf‘ op campus. °
(3 credit;b/ S 4 Bt . : e ! ’ \‘:."-- .o --‘_! .
Electives (3-6 credits); Electives are suggested from ‘séciology,
¥ ip the area of sacial igstitutions or rural ,
{, arfd in health and physicgl edug¢ation, especially ..~
rea of fitness and ge‘robi.cs and xecreational 1 ;

-~
. .

] ]
¢
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USING THESE MATERIALS IN =
TEACHING RURAL HEALTH PROMOTION .o
: L ‘ ) . e .

The Rural Health Promotion project nmterdals include tye geven T
dourse;modules nowly designed for this associate uegres (see . Suggeated.
Academic Cgﬁtent). a project rcpory, preliminaryrevaluation reports
for bo;h concept and couraes. and’ a.series of Fogus .Guides for uso
)th existing care courses. Although designed to be used as a two
.year associate degree curriculum in a collese getting, the individual
!courses can!be used separntely as they fit other academic needs. et

All of the coyrses in this series were developed in a regular

_'semester format for students who meet general admissions requirements

for a four year college. It may be that a parsprofsssional program
‘such as Rural Health Promotion will attract students whose .high
-school preparation has been less academic than traditional fout

year students. However, we feel it is preferable to meet any such

‘ deficiencies as they arise using, existing college resources, rather

N

'~ than to structure the program and course content at a lower leval.
One specific reason for this is based in the nature of the activity
for which thnse students are being prepared . ‘ ,

The health promotion paraprofessionals will need to fundtion in
. their communities in a median position between the professional health
care providers and lay recipients of such care, The credibility =
with which they function will be based in part on their ability to
communicate with,. and value the istandards and expectations of,

people on both ends of this care continuum. Interactions with the

' professional community may be tenuous at best in some\settings. The

existance of "watered down'" coJ\ses in the program could contribute

Pl

| to a _perception of the péraprofessional as "amateur." Indeed, other .

paraprofessional roles--such ag the paramedics-have been effected
by this attitude. Even nursing, now a profession in’ its own right,
was once seen as ''wasting our time educating 5‘group of semi-pro-
fessionals. (Jensen's History and Trends of Professional Nursing)
A second reason for dealing with deficienciles outside of this |
program is to clearly integrate the program academically into the

parentdinstitution ?%ther than having it exist with a separate .

20
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lov%l of'expe)& tigna. . Finally. atudents who have clearly and o
directly faced their own 1earn1ng defiq\ta ghould be better prepared
.to relate to the lay end of the profeaaional- 1ay cont fnuum with
-junderqtanding and compasafon. , ‘

It is oxpected that these courses may moroly be a Jirat
rgwproximation of what Ia nesded in soma ucadcmic settinga'V Each
“Course inoludca state-of~ the—art materiak at the time it uko written
| and cdited including references “and aug:::thd\support materials. ?“\,
Yot hhalth promotion ia a rapidly growipg field where ‘excedlent new
" matetiala are developing daily, We feol the objoctives. concept
outﬂines. and’ supplementary materials can be used either as specific
dclineation of a course or as general core conccrns td be fleshed
out accoﬁding to other professional {nterests and directions.

i Reports on the development of the cuEriculum for the Aasociate
of Natural Sciences in Rural Health Promotion and the proto-type
field teatingtand evaluation of both concept and courses ate also
available as part of this series of materials. The projeat report
components maﬁ\be useful for health education designers or administra-
tors\br for service providers as they plan directiona 1in training
and cbmmunity services for the last'}art of the'Twentieth Century.
Even if this degree has only limited imnjementation. we feel the
' ideaa and directions addressed in the profect overall and in the
courses specifically can serve as stimuli for discussion and.decision
making in a society with changing ideas of health, health care. and
responsibility for: health

* Finpally, tie Rural Health Focus Guides were. deve10ped to:

. direct the thoughts of’teachers in core areas (such as English.

mathematics. sociiiziyﬂ etc.) without re-writing existing courses.
These materials a isted separately ig the Supplementary Materials
section and\may be interesting for educators who are concenned or
curious about the interface between their a:ea of expertise and

changing concepts of’ community and . personal health.

r
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The &01a 14
CHEMISTRY FOR TRE LIFE HCtPNCES
in Rural Héalth i

comotion Tralning,

[

N ¢ e ,

The entire inner status of \the human organism, induad
svery interaction the human makes with the outaide vorld,
is chemteally mediated, From thd thought PrﬂLﬂﬁﬁuB
themselves. to muscle actiqn, from d;gestxan EN the immune
tesponqe, from the Eody'g allergic\reactions ta the world
to’ thﬂ impact we make on the world through technology -
gh@m;gtry ia the languaga that in uéﬂq to deacriba life.
The health promotion paraprofasaxonah naﬁds a good grasp
of basic chemistry to be able to hayh*a realistic and
credible view of the "raw material" of\hea;th’prOmotion
and of the end “goalg." -

Chnmzﬁnry undergirds any in-depth uudarstnadinq of the
academic and applied subjects which are of direct
importance to, the tasks of health pronotlon. ‘Physiology,
‘nutrxtlon, mlcroblology, epxdemloloqy, as well as the
" methods and means to prevent, intervene. ln, and treat
;;dlseases all are lmportant when dealing with a person's
“Yife style and its impact on his health.

Just as important, an undérs\endlng of chemlstry
allows&for 1nformed consumer evaluation and choices - from
" health advertlsxng "gxmmlcks" ( don't put chemicals in
your body! ) to informed use of medical care. - Not only
_does-tﬁé paraprofessional need chemistry to explain tRkat
if we_didn};_eat "chemicals" we would never eat at all,

' the paraprofessional needs chemistry to explain the" "
importance 6£1trac§’elements, "balanced diet", and the
importance ofitherapeutic drugs and regimes.

While a-single introductory chemistry course does not
pfepafe anyone to do even simple biochemistry or\drué
~pharacolbgy, it does prepare the student to undeﬁstand

- 23
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Band pass on that upderstanding) or the specirtelty of
chemical intepactions, where evey and why ever they ocour,

¥

o
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GESHERAL OBIECTEVES FOK
A COURSE IN , ~
CHEMISTRY roi Livg sclisugs

. | - )

fArief catalog discription: Cheaistey fof Life Sclefivga--4 scmealed
haut @
»

LN 2

Key principles necded In allied heglth and likerdl ‘ayta,

. -

Ohjsetivesi ' i

'&M’; {. Fhe atudent z,,v;iiv be able to perfom gnd {llustagre
g Aaiieenl 3 f teny ui, :_A.;'.‘;a’*‘e, Wegg, Temndiniiure qu,,,f,“
denaizy of the fhree sfutead JY marrén in the metsiye ayaffys
il be akle 1o intemssmuapr ith tha English aystems.

Uate I1. ¥e “nedt underatand et the thpee prinsiple sul-uromia
partioles apre oombined 1o make up afima af%ﬂ- ¢lemenra and
o buvd The alementa aum be gyorewstioaily orngWhaeld by

#
s 41_,’{:"—!’:{_—.1’ dEusinLe,

Un{t 11, Baowmg shle to take afamis glostronin atrusfure 2af
prodfar how lm olement LI ghumge thia atrustung 10 Fosm
sormounda and 1o predior vhethar rhe oumpon und wfll be fanio
or aonalent,

»
N ’v ; » . .

Unit IV. Heoomd aéh: ro wpite halumsed ohefogl equations an!
imgerpret the equation {n femea of sl les and waza.

Comg to an uaderatanding of the wse up productiona of enengy
T ohemioal peasiiona, .

Untt V. Come to ar wnderatanding of the relutionakip of the

pyaical propertica of gaecy, valime, nregsune, ftemponifun,
7 oand maea. , ‘
Untt VI.. =y some o g dmowledge anad wnderatamding of tho "'.:.:‘;Jr g d
afren uniqgue phyaioal properticy of ¢ water and bt rhey
¢ s :
affeot Jluing oyatema -:7.‘.5 ehatp awvlfonment,
’ . . ) . *

Unit VII. tmderatand omd be able to uae the pringiple that oomtmoda
golubility and insolubllizy oF soiute in solventa, (lesortle

- * i -
the affeotives of acolutea upon the collegetive properiicd
of golventa.

\ Loa ..
nit VIIIL. o underatand the tnterrelationsnip of acida, basea, ard
& é H
aalta end their effect on huwmarn life.

Unit IX. To gatn the kngwledge of the actul. process of radicastive
A AR A .
decay and the aignificance of nalf-itfe. Undepgtond vty
’ of doealF and effects of radiation an nealth.
.
2”
l J .
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GENERAL RECOMMENDATIONS N
'FOR THE INSTRUCTOR - S )
. o ‘ " , 'ft . . ™
The course in Chemlstry for the Llfe Sc1ences was
‘designed to- be taugh 1n a 14-15 week semester sett1ng,l3
with weekly laborato Y ses51ons in. addltlon to.
lecture/dlscusslon classes.. The course 1s 1ntended as a

three credlt sclence optlon 'for non-science maJors. There

"y are f1fteen units of lecture/dlscu551on material

"(determlned more by conceptual grouplng than number of
"semester weeks) and “ten, laboratory experlments. An
‘1ntroductlon and recommendatlons regardlng the laboratory
'classeshare 1ncluded in the next section of thlS resource
gulde. - T S o T g’
Each of the lecture/dlscusslon un1ts has a general
obJectlve, a set of spec1f1c obJectlves,ran'-f~-
' lnstructor/student 1nformatlon sheet which 1ncludes @? .
‘ brlef content outllne. ~In the supplementary materlals at .
h‘the end of th1s gulde are 1nd1V1dual un1t tests ‘with’ thelr
. answer keYs.~‘ . o T .
- .Both the content outllnes and the obJectlves for each
unit are. Lntended for use as legture references as’ ‘well as
;,dlstrlbutlon to ‘the students 1n€§he\giass; oA course.’
in chem1stry for students interested in health promotlon
needs to- do the follQW1ng th;ﬁgs for the students:. =~ }%
1. prepare students to read articles’ and take part '
in dlscusslons Wthh have general chemlcal
content.
2. prepare’ students to think: about medlcal
ochemlstry, treatment pharmaco ogy, drug effects,
synergistic effects. . . . % RN
'3. prov1de a- s9lld understand;ng of chem1cal IR
structure, compoundsQ and chemlcal changes in
. 7~
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. general (with ab111ty to man1pulate chemical
| equations of less importance) - f ‘ v
4. make COHHECtlonS with health issues where basic
';dh%mlstry helps in Understandlng the. actlon of

+ . disease or@@herapy
solutlons, Gsmos1

‘@ug. water and hum1d1ty,

' d1ffus10n, hum1d1ty therapy,»

bood hemolys1s,

electrolytes, rad1atloz;?s used in diagnosis and
stry of thé body .

1alys1s, buffers, body‘

treatment, organic che
physlology and specifically of foods, saturated
VS, unsaturated fats, carbohydrates, amlmal and
vegetable fats, protelns, drugs,‘alochols, and

e
- antiseptics. ,

- T v |

Spec1al focus should be given to these items and

ﬁ s1mllar items as they occur in the classroom. Artlcles in
.the general press which are more clearly understood w1th a
chemistry background OR 1nformat10n in advertisements

- which 1is 1mpress1ve unt11 you ‘understand the chemistny, can

‘ be used- by the instructor to challange the students.

', Theseé could also be used as semester_proJects. '

«
N

¢

In order to fac111te modlflcatlon,'lnd1v1dual
comments, notes oh c¢lassroom experlences a
the llke, the alternate pages in the unit
over-views . have been left blank for your .

'.convenlence. \ ‘
o .- -




LABORATORY RECOMMENDATIONS.

'The general purpose of a laboratory Ffor nonstience
students is to reinforce classroom lectures, review
addltlonal materlals, teach basic skills and prOV1de
evaluatlon opportun1t1es of behavioral and cognitive '
skills. For the health promotion paraprofess10nal,,.'l
_laboratory experlences in chemistry are lmportant more for
the understandlng both of, the chemistry and the technlques.

of chemistry than for skiym " attainment in the. techniques.

The health promotion paraprofessional 1s not going‘on'to
“take. further chemlstry courses and ‘'will not use laboratory
SklllS profess1onally. Yet knowledge of the spec1f1c1ty
vof actuatl chemical reactions and of the potent1al for
prec1s1on|work w1ll be important when the health promotlon‘
paraprofesslonal speaks to or works with 1nd1V1duals and
'-famllles around dlagnostlc testing, drug development, etc.’
There are ten laboratory experlments.suggested for
'thls course.. This leaves laboratory time free to be used .
for testlng, for teachlng laboratory safety, and for '
expans1on into other. areas dependlng on student and
‘teacher interests. Additional laboratory experlments may
be found in Experlments for Living Chemlstry, by David

Ucko. (the complete refereﬁbe is found in the next-

-sectlon) ' . b S
The following outline suggests one format for the

laboratory‘experlments included with this course:

. _ . ‘ L .

_outline of A Typical Laboratory Period
"I. Lecture - 20 mlnutes

A, Brlef dlscusslon of the obJect of
the laboratory

29
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B. Review of theory and calculatlons
c. D1scuss13h of procedure
' D. Demonstration of techniques which ,
are new iw‘ SRR ‘
II. pPerform the experlment - 90 mlnutes
ITI.Class rex\ew‘of results,

A

problems - 10 minutes.

one possible schéduse for the order in yhich the’

\yexperlments could be done'is: .7 -
1. reviewgof laboratory safety e | g
2. "Density and Metric Measure" e
3. "Chemical Reactlons and Factors that Affect
Rates" o
| ;4.'5QhIz | o
— 5. "Charles Law" P .

- b, "Hydrates". ‘
"7. "Principles of Acid- Base Neutrallzatlon"
8. QUIZ ' o
9. "Radioactivity" - . . L
10."Reactions. of" Alcohol" o S
11. "Asplrln and 0il of Wlntergreen"
12. QUIZ
13, "Vltamln c"
14. "Powdered Mllk vs. Whole Mllk"

15. FINAL QUIZ . A
. “ ‘ . ’ . b .

All of the Experlements listed’ above are outllned in
detall at the end of the section of unit overviews. -Each
1s in the form of a student handout whlch glves an
overv1ew of the- theory, a step by step procedure,
presentatlon of any calculatlons requlred, and a data
sheet. ‘ ' v

30
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. ~ UNIT OVERVIEWS
< CHEMISTRY FOR LIFE SCIENCES

v
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P . "Unit I

MATTER _AND MEASUREMENT

Unit Objective h - a

The student will be able to perform and illustrate
measurgments of length, volume, mass, temperature and :
densitf of the three states of matter in the mitric system
and be able to interconvert with the English sy8stems. :

o . g T <
¥ Specific Objectives
1

The studént wil&§be able to-

l{ Give the common metric préfixes, their symbols
and meanlngs.
»
2. Understand the relationship between mass and welght.

3."Understand the relatlonships between pound, gram,
milligram, and kilogram and interconvert between
~any and all.

4., Give the relatlonshlp between meter,'foot, centi-
meter, millimeter, and kllometer and be able to
1nterc0nvert between any.

4

5. Understandlng the concept of volume and the relation-
ships between quart, liter, milliliter, and cubic
centimeter (cc).

6. Define and use the dlfference between mass (weighf)
and . density. - ‘

. e :
7. Understand the relationship between temperature and
' heat energy. _ 4 . e

8. Descrlbe the’ dlfferences between the Fahrenheit,
- Celsius, and Kelvin scales.
9. Compare the phy51cal nropertles (shape, volume,
mass, density, compre551b111ty and effects of
heat) of the three states of matter. N

S
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INSTRUCTOR & STUDENT INFORMATION
, (e : | ‘

Y v '
\/T

Recommendationa for tho Inatructor.

1 Lecture baded on specifié objoctivea and content
outline.

2 Administer and discuss unit examination following ‘
completion of unit objective. 3 . , v

Contont Gutline

~ Central to all to all science, whether Chemistry,
‘Biology, Medicine, oy Physics, is the gathexing of
data (observation a measurements) organizing this
data and drawing cogclusions. This unit should

| present methods dealing quantitatively with the three
physical states of matter and ithe units used (English
and -System International)

A. The Scientific Method
B. The Metric System

C.‘Mass - . . | - iJ/
D. Length o

E. Volume

F. Density

G. Tomoeratore' |

H. Three States of Matter '

“

.

Student ASSignments

1. Readings:. LlVlng Chemistry- pPgs. l 17 (section l.1-1. 8)
~ exerCise 1-18 "

o 2. Laboratory Experiment- " DenSity and Metric. Measure“‘

}




unit IT
v

THUE_COMPOSITION OF MATTER -

' S Unit‘Objactive o : g

[

We must understand how the three principle sub-atomic
particles are combined to make up atoms of all elementsa and
‘how the elements can be systematically organized by elactronic
structura.’ : :

\\\ Specific Objectives

The student will be able to:

1'.‘

2.

3.

. 4.

10.
11.
12.

number of neutrong.

‘ Explain. atomic weight as given on periodic chart.

Réproduce from memory the following table:

Particle Charge Retalive Mass (amu) §>Szmbol
Proton , +1 S ‘ P

. Neutron - 0. ' 1 e QF N
Electrons =1 : 0 " e

State the meaning of atomic number.

Relate atomic masshunits to grams.

State that in a neutral atom that the number of
electrons equal the number of protons and that the
mass number equals the number of protons plus the

Define the term isdtope and give example}

Explain the concept of electron energy"levels.“
Draw a simple diagram to represent the structuré
of any atom given atomic number and atomic mass.

Explain the electronic organization of the periodic.
chart.. : ’ :

,Diétinguish between a wxagp and a period.

By use of periodic'charﬁfiQentify“métals and nonmetals.

Compare vhysical propérties and électroniqe structure
of metals and nonmetals. A

._ ) | r
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unit I%

N
INSTRUCTOR & STUDENT INFORMATION |

'~

Recommendations for the Igstructor:

1. Lecture based on specific ohjectives and cohtent
outline. - - ' '

2. Administer and discuss unit oxamination following
completion of unit objective. 1

\
Co::ERt Qutline

The particle nature of matter is the key to.u#herstanding -
many of the physical and some of the chemical behaviors of
matter. The atom is the basic unit of elemental matter and
the subunit of molecular mattor, therefora, its makeup must
be understood.J o

A. The Atom

B. Charge

C. Atomic Number S !

'D. Atomic Mass

E. The Structure of Atoms

F. Isotopes -

G. Elements -~

H. Atomic Weight

I. The Periodic Table o . \ v

J. Properties of the ‘Elements

student Assignment: , .

A . : l . ‘ ’ ! i ‘

"1. Readings: Living Chemistry-pgs. 19-36 (section 2.1-2.10)
; exercises 2-11d,21,& 24

E o i . 1 ‘ 37




Unit ili( S \\

CHEMICAIL BONDING

Unit Objective
. ~ ’
. pecome able to take atomic electronic structure and
predict how an element will change this gtructure to form
compounds and to predict whather the compound will be ignic
or covalent, : E ‘sh
+ . “’v.
. - ‘|
- Specific Objectives
N

, The student will be able to:
1. Write the Lewis dot st:ucéura for the A group alements.

2. Dafihe eloctron pair bqnd.' \ o ’
3. Show|how single, double, and triple electron pair bonds
can e formed. S < '

”

4. Dofine the c0nceptzof electxonegativity.-

5. Define and give an cxampld of a polar covalent bond.
6. Use the concept of electronegativity and thé'octet ;
" .rule to decide whether a bond is.ionic or covalent,

% 7. Write the formula of ionic compounds‘using elemental
€ v ions and common polyatomic ions. T

“s. Be able to name binary ilonic compounds and compounds
using polyatomic ions. . S

EN




' unic 111 Y

INSTRUCTOR & S?HQFﬂT INFORMATION ¥

racommendationa for the Inatructor:

1. Lecture based on sapecific objectivaes and content
outline b

2. Administer and discuss unit aexamination following
completion of unit objective,

Contaent Qutline

Underatanding the need for each element to have a
valence shell as found in noble gas alaments lis
necessary to understand the formations of compounda.
After all, we biological apgciegaixg composed of many
compounds.

/
A. The Chemical Bond. o

B. Covalent Bonding

C. Thé Molecule

D. Lewis Symbols.

E. Diatomic Molecules

F. Polar Covalent Compounds

- 7
G. Valence

'H. Naming Covgient Compounds
. I; Ions
J. Charges of Ions
K. Ionic Bonds X . N
L. writing Formulas of Ionic Com unds
M. Polyatomic Ions
Student Assignmeﬁt: ‘ E o f 3 _
mmgkffhéadings: Living Chemistry-pgs. 38-56 (section 3.143.13)

exercises 1-24

P

38

-
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. « Upit IV
}

-

coMpaunns AND CHEMICAL CHAHNGES  §

»

Unit Ohjective

Becoma 4ble to write balanced chemical eguations and
interpret thyg eguation in terms of molecyles and mass, Come
to an understanding of the use or productions of enerqy in

a chamtaar)ifacciana.

Specific Objectives

. The atudent will be able to: A

11.

12.

13.

Be able to determine formila uaiqbt,anh moleculag- -
walght of compounds and alementa.

Daetermine per cent cemposicion by alement of a com-
pounds.

Dafine whd: is'neant by a mole and give an examplae. ﬁ

Determine the nuhber of molca of a substance when
given grams.

Determine the number of grams of a substance when
given the number of moles.

State the law of conservation of mass and give an
example. . 4 \

-
»
1

Write a formula equation from a word equation.
Balance a formula equation.
Interpret the balanced equation on a,molécule level.
Interpret the balanced equation in terms of grams. W
Name the four major types of inorganic recactions:
combination, decomposition, sing}e replacement, and
double replacement.

) ) :
Give an example of each tyoe of reaction nentioned
in objective 1l.

Recognize an oxidation-reductions thctions.

' | 539_'»



14. Defines sndothermic, exothersic, and lavw of copseyvarions
af eRseryy.

*

15. Define Dynamle equilibyium, °
16, biscuss how constration, tefperature, particle size
v apd catalydr effect the rate of reastion,

=
.
'
\
.
'
. 4
7
S
-
1
F 3
-
v
4 "\
’
.
-
s
.
a
.




e 7 : _UniﬁGIV

‘INSTRUCTOR & STUDENT INFORMATION

Recommendatlons for the Instructor.'

PR

' Content Outllne

1. Lecture based on speclflc objectlves and content
outllne. ,

’

2. Administer . and dlscuss unlt examlnatlon follOW1ng
completlon of unit objective.

Wlthln our- own—bodles chemlcal reactlons, such as respira-
‘respiration and .digestion are taking plac¢e all the time. . '
Plants are absorblng carbon dioxide from the atmosphere

""and producing oxygen in a' series of reactions. known as -

photosynthesis. ‘Gasoline is. ‘reacting with oxygen to. run
automobiles. Metals are reactlng ‘with oxygen to form -
rust. Chemical reactions are what!s. happenlng in the

_world. R W

&

A. Fof@ula'ér Molecular Welght of Compounds'

I

‘B, Percentage Composltlons '_ ‘ ' . "%v v

F

/

C. The Mole i

/3/ Compounds vS. Mlxtures '  - - | I
B Chemical Reactlons - | | |
_F. Balanclng Chemlcal Equatlons

G Interpretlng Equatlons ; e ' f oy

o

dH Types of Reactlons
inxOx1datlon—Reduction Reactrons‘
J. Energy and Chemlcal aeactlons*u
K. Reverslblllty of Reactlons

-L. Rate of a Reactlon

ugent Asslgnment.rfy : o o 4' -

l Readlngs- L1V1ng Chemlstéyfpgs. 58~ 80 (sectlon 4.1-4. 13)
exerc1ses 1-19

\2 Laboratory Experlment yChemlcal Reactions an Eactors
: That Affect Their Rate" : o

N

47 i}.;‘fil l-c’.f"-;' f- - }1:?




Unit V- . i

] ! - e ‘... .‘ . ’ \
GASES AND RESPIR%TION ’ '

L - Unit Objective .o

J

Come to an understanding of the. relatlonshlp of the |

.physlcal

and massy

A .
'

'"The

1.

5.
6.

'Understand and-calculate'with Boyles Law.

nropertles of" gases, volume, pressure, temperature,

e
Specific Objectives
student w111 be able to: ,Lb ‘i L

Dlscuss the four major polnts of the klnetlc theory
of gases. .

‘Explain the process of. dlffuslon and relatlve r@’es

of dlfferent moleCules.t

Explaln thé‘effecg of temperature upon the partlcle
of a gas (klnetlc energy)

Explaln gas pressure and the relatlonshlp of mm Hg
to atm. to torr. :

»

Understand the actlon/of resplratlon and an iron

‘lung. . o

Explaln and calculate the relatlonshlp of pressureQ'
and temperature at constant volume. .

A

Be able to calculate with Charles s Law. -

Understand the relatlonshlp of STP and mole. | _ ot

Explaln Dalton's Law of partial pressure. T

'Explaln the cond%pt behlnd.oxygen hypertherpay R §
r'." \ *
/ S



Unitw - \

INSTRUCTOR & STUDENT INFORMATION

Recommendations for the InstructJfT
8

1. Lecture basad on SpeCIfiC objectlves and. content
outline..

“ : : '
2. Administer and discuss junit examination following ~
.~ completion of unit obpective. :

' Content Outlihe

The behavior or gases in the atmosphere under varying
conditions, greatly affect our environmept. Gas molecules
- ‘'pass in and out of .our lungs constantly 'and medical treat-v
ments, as oxygen therapy, depend on gas propertles. :

‘A. Kinetic Molecular Theory’ -

~B. Diffusion - . .+ ‘ . _ .

" C. Temperature

\
D. Pressure

E. The Gas' Law: pressure and volume
F. Breathlng .
( " G. ‘The Gas Laws: pressufe and temperature

”’-‘H.'The Gas Laws: volume-and temperature

. (Y

‘i;;The Gas Laws: the quantity of gas
. . ' ., L

J. Air and partial pressure
e, e
" K. Respiration.

L. Oxygen Therapy

vStudent’Assighment: .

l Readlngs. L1v1ng Chemlstry-pgs. 82 102

L . “Ysections 5.1-5.12)

s exercises 1-12, 14-19
2. Laboratory Experlment-"charles Law" :




Unit VI

WATER

\*ﬁn{t Objective

To come to a knowledge and understanding of -the major
and often unique physical. properties of water and how they
affect living systems and the1r environment.

<

Sbecific‘objectives

N

The‘student w111 e able to:

1;7.Draw the phy51ca1 and electronlc structure of water.

2, Understand the hydrogen bond.

3. Explarn vapor pressure and evaporatlon.

4. Understand the relatlonshlp of heat caoac1ty and
- pec1f1c heat.’

5. Be able to relate boiling p01nt and heat of vapor-
. ization and melting p01nt and heat of fusion.

6. ,Deflne andrelate den51ty and spec1f1c grav1tv ' !

7. Explain surface tens1on, capillary actlon and menisius.,
- ‘\

8. ,Know the two factors: that control llquld pressure and

' dlscuss Pascal's Law.

9. Understand humidity, atomlzatlon, nebullzatlon
‘ and aersol. ‘ _ _ -

i
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Unit VI

K INSTRUCTOR & STUDENT INFORMATION'
A .

Recommendations for the Instructor'

1. Lecture based on specific objectives and content
outline. S ,,;ﬁ; s

T 2 Administer and dimcuss unit eXamination following"
completion of unit objective.'

Content Outline . - A R
Water is the most important chemical in this
biological world. The transport of wvital chemicals
in living systems and the activity of cells take place
in an aqueous systems. . )
A. T The Structure of Water |
B. Kinetic Theory of Liquids and Solids
C. Evaporation’
D. The Calorie'and‘Specific Heat
E. Heat.and the States of Water
' F. Density,and Sspecific Gravity
¢ G Surface Tension - . ' T
. H. Viscosity | | o _ | o
- I. Water Pressure | M- |
J. Water of Hydration g
K. Water Purification

L. Water Balance

M. Humidity Therapy

Student Assignment:

q l;fReadings; Living‘ChemiStrXepgs. 104-125
: ' , (sections 6.1-6.9,6. 12 6. 13)
exercises 1-6,9- 16 <

2 Laboratory Experiment-“Hydrates"




Unit VII

SOLUTIONS
—_—

vUnitJObjective

L

controls solybility and insolubility of solute. in solvents.

Describe the

Undersﬁi;d and be able to use the principle that

ffectives of solutes upon the collegetive

properties of solvents.

N
!

Spe®ific Objectives

The student will be able to:

1.

2.

10.

11.

¢
Define solute, solvent, solution, alloy, and sat-

uration. ' : ,

Explain and give examples of the statement "Like
dissolves Like".

List the factors that effect the solublllty of gases
in llqulds.

Calculate the percent by welght4volume, by weight-~
weight and by volume-volume given the necessary

" information.

‘Calculate the parts per million (ppm) glven the

necessary information.

Prepare a dllute solutlon from a concentrated
solution. ,

Describe the process of osmosis and diffusion.
Define what is meant by osmotic pressure.

Deflne the terms hypertonlc, hypotonlc and 1soton1c
solution.

Describe the conditions of crenation and hemoly51s
and tell why they occur.

Discuss the process of d1a1y51s and hemodlaly51s.

46
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Unit VII

INSTRUCTOR & STUDENT INFORMATION '

L4
e

Recommendations for the Instructor:

1. Lecture based on specific objectives and content
outline . '

2, Administer and‘diacuss unit examination following
. completion of unit objective. ’

Content Outlind .
_ _ - | _
A large number of medical problems and household problens
deal with solution chemistry. Some examples are diabetes
.mellitus, gallstones, glaucoma, prostate, kidney stones,
and hyperacidity. We alBo need to understand solution
chemistry when cleaning clothes, floors, dishes, bricks,
as well as painting our homes.
. 1]
'A. Types of Solutions
B. The Process of Dissolving
C. Solubility of Solids
~D. Satdfation | o - - \>
E. The Solubility of Liquids and Gases
. F. Concentration of Solutions-percentage
lG.»Molarity .
'H. Dilution of Solutions
I. Osmosis
J. Osmosis and the Blood o

K. Colloids B - -///~:. ‘ Y

L. Dialysis

Student Assignment:

-

71. Readings: Living Chemistry-pgs.127-150
, . (sections 7.1-7\12)
' 2. LaBoratory:Experiment"Principles of Acid-Base
‘ ' Neutralization"

=Y

-~ -~ »

-




L Unit VIIT - -7

ACIDS, BASES AND SALTS
Uéit Objective

To understand the interrelationship of acids, bases,
and salts and their effect on human life.
} Specific Objectives

: ¥
The student will be able to:

1. Write,an equation to show the ionizatlons of water.
2. Define an acid chemically. C ’ k ‘
| 3. LlSt some common identifying propertids of acids.

4. Define.a base chemically. )

5. List some cbmmoﬁ identifying properties of‘base.

6. Define pH, based on nydrogen ion concentration.

7.' Skate tne reletionshio tetween nydrogen ion |

.. concentrations and hydrox1de ion concentration
. at any pH.

8. Explain acid-base neutralizetion and salt formation.

9, Explain Qeak acid and weak base. T
lO, ‘Explain how a salt‘solntion may be acidic or basic.

11. 'State what is meant by strong electrolyte and Weak
electrolytes.

12. Define what is .meant by buffer actions.

13. Define the terms acidosis and alkalosis. -
& : : .
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—~ Unit VIII

.

'INSTRUCTOR & STUDENT INFORMATION
} LN )
“Rocommendations for the Instructor:

1. Lecture based on specific objoctivoa ‘and content
~.outline,

2 Administor and discuss unit examination following
completion of unit objective.

Content Outline

The balance of acid, base and salts is critical to all
biological life and these substanceslare often the major
ingredient in home chemicals. L~

A. Acids-

B. Properties of Aciés
' C. Bases

D. Properties of Bases %ﬁ#

¢

E. The pH‘of Acids and Bases
F. Measurement'of £§ ’ . o s

- - G. Neutralization and Titration '
H. Normality x ' ,: . t {L

..I. salts and Hydrolysis

J. Body Electrolytes l .~ , - IR
K. Buffcrc.
L;tAcidosis and Alkéldsis

Student Assignment:

2

1. Readlngs Living Chemlstry pgs.152-174 )

/ _ (sectlons 8.1-8.7,8.9-8.11) -
' ' exercises 1=57,7<= 9711 12, 14 22 23,

' 24 ;HH,M e

2. Laboratory Experlment"Prlnc;ples ‘of Acid-Base P

Neutrairzattoﬁ*—”“—““ﬂ" ””'Z;

S .49 I
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Unit I;\\\ coL
* . ' % '

NUCLEAR CHEMISTRY AND RADIATION

©

Unit ijéctive

: To gain the kquledge of thae actual process of radio-
active decay and the significance of half-life. Undaratand
units of dosage and effects of radiation on health

Specific Objectives

The student will be able to:

1. Explain what is meant by radibactivity.

2. Name the three types of nuciear radiation.
3. Sg\te tho charge and mass of each type.

4. Complete a nuclear equation, given Egg starting
.~ isotpes and the particles emitted.

5. Explain the term half-life.

6. Calculate the amount of isotope remaining after
a given time period, when given its' half-life.

7. .Compare the energy of the various types of .
electromagnetic radiation.

8. Name four devices used to detect radiation and
explain'what each is used for.

9. Define curié, roentgén, rad, rem, dose equivalenﬁ
and LD 30/50. . ~

10. Explain telether PY , brachytherapy, and radlo-
- pharmacentical tlHerapy. .

11. Explain the relationship between rem and rad. \\\¥

'12. Give the symptoms of radiatioh sickness.

snmpenm oo i s s e e
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Unit Ik

INSTRUCTOR & S8TUDENT INFORMATION

o : ()

recommendations for the Instructor:

1. Lecture based on specific objectives and content I
outline. . '

2. Administer and discuss unit examination following
completion of unit objectives.

Content Outline

Nuclear radiation is not only important in the
diagnosis and troatment of human diseases,but the
affact of radiation upon life in the nuclear age is a
social, political, economic,as well-as a health issue.
| A. ﬁadioactivityh

‘B. Nuclear Reactions

C. Natural Radibactivity

D. Artificial Radioactivity
E. Half-life B
F. Nuclear Energy
G. X-ray Radiation and Photography ‘
H. Detection of Radiation | ' /
I. Units of Radiation T
J. Radiéisotopes_iu diagnosis- -«
K. Radifition Thergpy and Cancer
L. Effec?s of Radiaﬁiop o o }.

M- Radiation Safety

Student Assignment:

l.Readings:Living Chemistry-pgs. 176-203

' (section 9.1,9.2,9.5,9.7-9.13)
: : T ~ execises l-4, 8-16

2.laboratory: ExperimentﬁRadioactivity"

Q E ' : 551‘
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Unit X

JORGANIC CHEMISTRY ~ HYLNOCARRONS

Unit objective

Cfr e

To underétand the bonding and structufe of the four

claases

of ‘hydrocarbons; alkanes, alkenes, alkynes, and

aromatic hydrocarbons,

The student‘will be able to:
l.‘v

14.

)

Specific objectives

State whether a combound is organic or inorganic
when giverits chemical formula or physical pro-
perties, .

Write the electron dot formula of carbon and methane.

. Define and give an oxample of tetrahedral structure.

Underséand and use condensed structural formula.
Name the first ten members of the alkane family.
Draw and name the first five alkyl groups.

Draw and name the isomers of the first six members
of alkane hydrocarbons. !

Show how carbon can form do&%&é anlt triple bonds.
Name the first six alkene and alkynes.

Explaih "eis" and "trans".

Define unsaturation. |

Explain the'bonding in benzene. | ,

Define &nd give an example of polyhuclear hydro4

.carbons. /_

Compare the physical properties of alkanes, alkenes,
alkynes and aromatic hydrocarbons.

? 52
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Unit X

INSTRUCTOR & STUDENT INFORMATION

Recommendation for the Inatructor:

l. Lact\yre bassd on aéacifte objectives and content
outl . .

2. Administer and discuss unit examination following
completion of unit objective. = -

Content Outline . e "

organic chemistry has i{ts name because of its association
with life and living thinga. The hydrocarbons are the
?rti?ing skelton for the more complex vital compounds of

A. The Carbon Aﬁom

B. Alkanes

C. Alkyl Groups | ' | | L“?.w

D. Isomers

E. Reaé;ﬂcna of Alkanes
- F. Alkenes

G. Reactions of Alkaﬁos - .

H. Alkynes

I. Cycloalkanes

J. Aromatic Hydrocarbons—bepzene

. ¢
K. Properties of Benzene Ly

L. Polynuclear Atomatic Hydrocarbons o ;

Student Assignment:

1.Readings: Living Chemistry-pgs. 205-231
(sections -10.1-10.12)
exercises 1-5,7-29

93



Upit XI

OXYGEN DERTVATIVES OF THE HYDROCARHOMS

"unit Objectives

e anla to identify the various claraes of organic
compounds that contain oxygen from hoth names and structure,

Specific Objectives

" The student will be able to:
1. Explain the meaning of functional grsz.
2. Identify an alcohol from its dtructuve,

3. Name the first five nlcohola by thexr common and
TUPAC nameas,

4. Identify primary, secondary, and tartiary alcohols
from their structures. ‘

L J

5. Write gencral c&eations to i{llustrate the oxidation
and dehydrjation teactiona of alcohols.

6. TIdentify an pther and epoxide from its atructure.
&. Name simple cthers by their common and IUPAC names. .
8. Identify aldchydes-from their structurc.

9. Name thc first five aldchydes by their common and
IUPAC nama. .

10. Write a general equation to illustrate oxidation
reactions of aldehydes,

- 11. ~ Identify ketones from their structural formala.

~12. Name the fir@t five ketones by‘their common and
IUPAC names.

13. Identify carboxylic acids from their strucuural
formula

’\

)

14. Vame the first five aoids bz‘thelr common and
IUPAC names.

15. Write general equatxons to illustrate the
neutralxzatlons and esterfication reactions

of acids.

Q : ‘b ’. .:34
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S—

:,16f IdehtifyiesterSifrom their structural formula. .
. 17. .Name up to'five,carbbn esters by their common and
form IUPAC names. ! -

18. Write generalyeqﬁatiqns from hydrolysis and. soponi-
fications reactions of esters. )
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“Unit XI

INSTRUCTOR & STUDENTKINFORMATION‘

’

. Recommendatlons for the Instructor-

l Lecture based on specific objectlves and content

2. Administer and discuss unlt examination fOllOWlng
" completion of unit objectlve.

Content Outllne

‘The oxygen atom appears in a number of classes of ..
compounds. There classes of compounds &re lmportant
as drugs, antiseptics, and food .

& 3

A, Functlonal Groups

B. Alcohols

c. Examples of Alcohols \

.b,lReactlons of‘Alcohols %;_ R
h 'E. Ethers o . |

F. Reactionspof/Etners'.
G. Aldehydes “ o '?E'l_‘ - 'glv‘{
H.~Reactions'of Aldehydes .. ,f;, y ,éifﬂ.
I. Keton&s o T |
"J.;Acids B
K. Reactions of Acids,

| L. Esters |

- M. Reactions of Esters |

2
Student Asslgnments' : s

1. Readlngs L1v1ng Chemlstrzepgs. 233- 260
. A (sectlon 11.1-11. 12)
« . -~ ' exercises- 2,3,6,7,9,10, 12,f
. o _f,_v_ l4 18 2l 24, 27 '

2. Laboratory Experlment"Alcohol and Thelr Reactlons".”




‘ o ' Unit XII

OTHER ORGANIC DERIVATIVES

Unit Objective

Be able to. identify polycholoronated hydrocarbons -,
amlnes, and .their compounds from both name ‘and structure.

| s I | |
4 N

Specific Objectives

The student will be able to:

l.. Write the formula and name the halogenated methanes.'
2. Give an example of one medically 1mportant organo- '
halogen comnound :

-]

@, & ,
3. Identlfy thlol, thioether, ithiolketone, thiocacid,
* - sulfoxide, sudfonic acid and sulfone from thelr
structural ﬁormula. : o

4., Identify amines from,their strnctural.formula.

+ 5. State.whether an amine igs primary)'seco’dary,\or
tertiary, when given its structural formula.
. A :

6. Name the‘amineS'contains up‘toféix carbons.’

- 7. Illustrate the ba51c propertles of amlnes and
name the salts. : :

'=-8;. Identlfy the. amlde functlonal group from 1ts
- structural formula.

| 9;“’Illustrate the hydroly51s reactions of ‘amides.
”10;¢ lee ‘an example of at least two heterocycllc

nitrogen compounds and tell thelr blologlcal -
1mnortance. ’

.
. R . .
. . l
N .
.
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o S . Unit XII SO .

INSTRUCTOR & STUDENT INFORMATION
R

' Recommendations for the Instructor: ' .

1. Lecture based on spécific objectiveszand content
outline. - / o

i
v !

2. Administer and discuss unit examination following
completion of unit objective.

antent Outline

Halogenated organic compounds have ‘'some most valuable
properties as well as some of the most dangerous. '
Many sulfur and nitrogen compounds are valuable drugs
as well as being found in proteins. '

A. Halogen Derivatives

B. Sulfur Derivatives

C. Nitroéen Derivatives-amines
D. ReéCtions:of'Amines’ |

E. Nitrogen Derivatives-amines .
F. Heterocyclic ﬁitrogén
G.‘Nitrogen Derivatives-alkaloids"

H. Other Nitrogen Derivatives

" student AsgignmenéE

1. Readings:Living Chemistry-pgs. 262-286 S
o ; (sections 12.1-12.7)
: : - .- , exercises 1-16 E
2. Laboratory :Experiment "Aspirin and 0il of Wintergreen”

55
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Unit XIIT

CARBOHYDRATES

'ﬁnit Objective

Understand the classes of Qarbohydrates and recognize

class from structural formula. ] ’
. . A '

Specific Objgctlﬁes

The student will be able to:

1. Define and give examples of monosaccharlde\

‘2. Deffne aldose and ketose.-

‘3. ' Recognize open form, Fisher formula and Haworth

»formula of monosaccharlde.

4. Give an example of alpha st ucture and beta
structure. b ‘

L;Yu.

5. Explain wh glucose and alactose w1ll glve a posltlve
: Benedlcts est and frug¥ose will not.- /

6. Deflne disaccharide and give an example, maltose,
lactose, and sucrose.

7. Define polysaccharide.

8. - Explain the difference in structure of starch,
glycogen and cellulose. {-

&'A, | o ; 5 -‘ -_'f

9§
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| Unit XIII Ty

INSTRUCTOR & STUDENT INFORMATIO:r\

Recommendations for the Ingtructor. . . ' )/

1. Lecture based on specific objectives and content
outline.

‘2. Administer and discuss unit examination ﬁollowing
completion of unit objective.

Content Outline
‘The sun's energy is stored in carbohydrates and our -
body must have .this energy. Sugars, starches, cellulose,

glycogen, and heparin are all- carbohydrates and are .
very important compounds. to 1ife. ’ o :

‘A, Clas31fication of carbohydrates
ZB.“Monosaccharrides, ‘
; - C. Open and'Closed Forms of Monosaccharides
i " )
D. Glucose | '. e
E. ‘Other Hexoses-Galactose and Fructose,

F. Disaccharides

G. Polysaccharides = | ’

Student ASSignment'

'.l. Readings. LlVlng Chemlstrergs 296-314
: » (sections 13.1- 13.8)
exercise 1,2,3,7,9,12,
‘. ‘ © 13, 16 17 4 .
2. Laboratory Experlment"Determination of Vitamin o
- - in Frult Juices and Fruit Drinks
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Upit XIV

FPATS

' Unit Objective # -
: -
N : ’ ‘ »

Recognize the structure of fats and oils and the relation~

ship of Ffatty acids and glycerides.

N

Specific Objectives

The student will be able to:
l} -Define and gi&ﬁ anvexample of a fatty acid.

2.ledentify the prostoglandins as cyclic fatty acid. -

3. -Explain the detergent action of salts of fatty acids.

4. Identify waxes as, esters of fatty acids and high
molecular alcohols.

+

5. 1Identify triglycerides as a triester formed from
egcerol and three fatty acids. -

o |
6. Be able to explain why vegetable fats are oils and
animal fats are solid.
a7 Explain iodine fumber and saponifications number
R as related to fats. :
‘1“ 8. Give the composition of a depot llpld. -
'S _
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Unit XIV

INSTRUCTOR & STUDENT INFORMATION

Recommendation for the Inatructorz .

1. Lecture based on specific objectivea and content
outline. o

2. Administer and discuss unit examination followingo
completion of unit objective.

Content Outline

Fats are found in both plant and animal tlssue.
Vegetable fats include oils and waxes. .With todays
concerns for polyunsaturated and low gycerides, the
study of fats is essentlal. .

'A. Fatty_Acids

» -~ . B. Soaps and Detergents )

- C, Waxes . /

D. Fats and Oils

E. Properties of Fats and Oils ‘ .//

F. Body Fats C ’

Student A551gnment.

1. Readlngs L1v1ng ChemlstAxfpgs. 320 -332

(sectlonls 1-15.9) '
exercises-2,5,6,9-13,15- 17
2. Laboratory Experlment"Determlnatlon of Vltamln C :
' in Fruit Juices and Frult Drlnks"




Unit XV . -/
PROTEINS

Unit Objactive

To gain some undorntandinq of the complex manner amino
acids make up proteins.
Specific Objectives

The student Qill be able to:

. > ‘ .
1. Give the general formula of an alpha amino acid as

¢ . ' ‘ . . ‘ . v
H N Hj—OH « |
[side Chain] : : ‘ | '

2. List the common- sides chain and give general st;uctures.

3. Explain zwetterion and ‘isollective pOiht:
4, . Show how two amino acids react to from the peptide
- bond. :

5. Explain how hydrogen bondlng forms the ‘secondary
structure of protein.

6. -Tell what. forms tertlary and quarternay structure
- of protelnszzb . -

7. Define what is meant by denaturation of proteins
and list three ways it can occur.

- . .




Unit XV

N

INSTRUCTOR & STUDENT INFORMATION

N
Recommendationa for the Instructor:

1. Lecture based on specific objectives and content
outline.

2. Administer and didcuss unit examination tdllowing
completion of unit objective.

Content Qutline

Proteins have many complex functions in\the body to
include; catalyzing reactions, defending E\h body against
disease, aiding digestion, transporting oxygen, genetic
function, as well as, being the musculature tissue of tha
body.

A. The Amino Acids

B. Properties of Amino Acids

C. Primary Structure of Proteins

D. Secondary Structure of Proteins

E. Tertia:y and Quéternary]Structure of Proteins

F. Examples of Protein Structure

Student Assignment: ' o . e

1. Readlngs lei\y\Chemistrxfpgs. 344-362
o _ (sections 15.1~- 15 9)
- e e e exerciseés-"1-17

2.Laboratory:Experiment"Powered'Milk vs. Whole MilR"

pmenieie P
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LABORATORY EXPERIMENTS
CHEMISTRY FOR LIFE SCIENCES




DENSITY_AND METRIC MEASURE

Theory:

Y

. \ .
penaity L8 defined as weight per unit volume, (D =
wt/vol.) . In the English asyatem th#s ls often expressed
as pounds per cubic inch. tons per cubjc yard, or pounda
per gpllon, In the metric aystem, the denaities, of thd
solidy and liquids are uaually expressed as grams per,
millimeter,or grams per cubic centimeter (1l ml = 1 cm™),

' To obtain the denmsity, the volume and weight of a given
quantity of the substance must be measured, The density is
then calculated by dividing the weight by the volume. A
convenient maethod of determining the volume of a solid
(regardless of its shape) is to submerge the solid in a

"measured quantity of water in a graduated WNukinder. ‘'The

increase in volume, due to the rise in the ter level,
gives th& volume of the solid.

'Exnmplez
N '
40 o - ‘.46
30 | 30 |
20

10

PROCEDURE: H,O only, Vol = 30.0 ml H,0 + solid; vol. = 37.5 ml

2
Volume of solid = 37.5 - 30.0 = 7.5 ml

.y

To Metric Measure:

1. Fill a one quart container with water to the
 filling mark and measure in.a 1 £ (1000 ml) - ——
graduate cylinger. '

2; Fill a one ounce contéiher-with watervand measure
WfﬁwwmwmmwxhemamountwinmamﬁawmlmgraduatemcyiindeyTwﬂwMW“wm_Wmmemnwm

3. Draw 10 cc of water into syringe and measure in
a 10 ml graduate cylinder.

66

97




v) |
4, Using a 10 com ruley measurs the width of thisa PégaB
in om and inchies.

5. Using a meter stick measure the width of the lab
- deak in fest and meters, '

6, Take a ) lb. weight and measdure ita mass in grams
' on a triple beam balance,

Weigh cwi gteel balls to the nearest 0,1 g. (this sample

i8 referred to as the Known)., Add a few ml of H,0 to a 10
or 50 ml graduated cylinder and record thia volufle to the
nearest 0.1 ml on the Data Sheet., Carefully let the stesl
balls alide down the side of the graduated cylinder. (De
careful not to knock the bottom out OR let any water splash

. of the cylinder). Record this volume on thé data sheet
Take four ateel balls and determine their weight and volume
in the above manner. The four steel balls welghed, must
be the same 4 ateel balls added to the graduated cylinder,
The denaity of the 2 and the 4 steel balla'should be approxi-
mately the aame. If they arae, proceed with the UNRNOWN; Lf
not, call the instructor,

From the aside shelf, obtain a sample of one of the
unknowna and record the unknown number. Determine the
woight and volume of this unknown sample axactly as you
did the KNOWN. Record thuse values Take another sample of ~
the same unknown and repeat the above procedure, If the
densities obtained for these two unknown samples aro not
approximately the same, the procedure should be carefully
repeated a third time. Using the reference tabloe below,
list the metal(s) which you believe to be your UNKNOWN.

Reference Table:

Density, g/ml
Aluminum . 2.702 v : <

Copper : 8,92 - : . -
Iron . 7.86
Lead 11,343 N
Magnesium 1.74
Nichrome 8,17
Stainless Steel 7.75 N
Tin, Gray 5.75
Tin, White 7.28
Wood's metal 9.7 . \
w2inc 7.14 i
o 67
- o
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pata dhest

| - mly q»ﬁrrﬁﬁrﬁ;jm

3, ml
R e i J
3, . ml
s, e EU, o meters
6, g ® X
EHOWN 2 sreel balls 4 steel balls

1. Height (g)

2, VNoelume aof
H,0 + balls (ml)

3. Volume of:
4,0 only (ml)

1. The volume of 1,0
diaplaced
(42 answer of #1)

5. Density (wt/vol)
(divide #1 by ¢4)

UNKNOWN ;

Unknown number _ i The unknown &8

N

Detemination 1 Datemination 2

Weight

V6l. H,0 + Unk.

_Vol. H,0 only

Density (wt./vol;)‘

i

'y
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A.

 CHEMICAL REACTIONS AND FACTORS .  * = - .
~— _THAT AFFECT THEIR RATE = A

Reaction Types .," - Sy

1.

- . Describe ho%?you know a reactlon .took place(7)

- a bunsen burner. .Warning d6 not look directly '
‘at the burning- magne51 . Describe the magne51um

etc..) .and test for éscaping oxygen Wlth
1 spllnt. Explaln test, (3)

_'AD+C >AC@-B

Comblnatlon (addltlon)

A+ B ——47 c "_ . B : ‘i.f“fﬁﬁev

43

2 Mg = o ——>2 MgO +, LJ.ght + Heat

Take a'small plece of magne51um ribbon, - hold it
with crucible ,tongs and light it carefully over . n

before (1) and after th reactlon (2).

- N

',DecompOSLtlon r',.ff~' I . e

—>E +
D >>E F Th
1<c1o—91<c1+202 @ S ‘
Place a small quantity of- KClO (pOtaSSlum perchlorate)
in @ test tube and. heat«untll oten over.a bunsen. .

burner. Note changes 1n the tube ‘(gas: escaplng,__..““"
_3glow1ng

Dlsplacement (substltutlon)

Cuso 4 zn,,, >Zns

4 o .
place a small Strlp of Zlnc (gray-51lver) into a

test tube containing a‘solution-of copper suifate

. ,NGte thé change in color of: t ‘métal (4) E
'soluﬁion'(S) Explaln any change (6).,;; S

:Qéung i 5ml) of Fllvé? nltrate solutlonw
in a. test tvﬁﬁ add.dropwise sodium chloride solutlén.w

-



B. ;Factors that Affect the Rate of Reaction

,The rate of a chemical reaction is control ed by three

. “factors. These are : (1) Rate of collision of reacting
‘molecules, (2) Energy of colliding molecules and (3). Do
the reactlng parts of the molecules colllde. :

1. datalyst : ‘*7 -

A catalyst is an agent yhich alters the rate of as
chemcial reaction,without undergoing change itself.
A catalyst lowers«the amount of energy colliding
1 particles must have to react. Therefore, more
- .collisions will have thlq amount of energy and more
collisions, w1ll result in a reaction.
Place some (5 -6ml) hydrogen perox1de (H 0, ) into a
" Test tube. It w1ll very slowly decompoge to give
- off bubbles- of oxygen gas. Add to this a very
“ small amount (several grains) “of manganese dlox1de
~© (MnO,) and describe the difference in the rate of.
evolatlon of ‘oxygen (8). ‘Use glow1ng spllnt to
confirm bubbles as oxygen,/e :

.2 H,0

MnO ,
2 — ‘2> zﬂzo_j-_ 9_24"

2.
-2, Solvent

The presence of a SOIVent greatly increases the rate
of reaction between two solids. The mobility of
_.ions or: molecules in solids.are. greatly restricted,
“therefore, the number of colllslons are very low.
The results rate of reaction is accordingly also
low. By addlng a solvent the solids go into
solution and the ions or molecules become much more
mobile. * The rate of collisions: increases and -
accordlngly the rate of reactlon 1ncreases.
Grlnd togéther in a mortar small and about qual
amounts of potassium aluminum sulfur (Kal (S0 ))
and sodium Bicarbonate (Naﬁc Transfer to a ¥
small flask and-test with a iow1ng splint (9).
. Add a small amount of water and test with a glow1ng
”Spllnt again’ (10). R L ‘

e

AR o +rmo3 >Ho-wo1"

(from KAl (SO4)2)




. . ‘ I R
3, Surface , PR
. ] L0 Bepa s

The smaller the size of solid particles, the. greater
the surface, exposed for collisions between" reactants.

Take an iron nail, hold it with crucible tongs, and’
place one end in the flame of a bunsen burner. Next
‘take a small amount of powdered iron and sprinkle

it into the flame of a bunsen burner held at an angle.
Compare the rate of oxidation (burning) of: the two

types of iron (11). “/// ;
4 Fe + 30, >2 Fez 3

In. the powdered state the rate of oxidation of the
iron is greatly enhanced. Dust explosions are the
result of their factor.: . . B

4. Concentration_
-The concentrated a solution, the more crowded the ~
reacting ‘substances are. This crowding greatly
increases the number of collisions between reacting:

. 'substances. . Since .collisions are. neceé%ary for . .
_reactions, the more‘'.collisions per unit time, the
more reactlons, per unit time,

- Take two clean test tubes, to oné add 5 ml of 3 molar

' hydrocholoric while to the other add 1 ml of 3 molar
hydrochloric acid and 9 ml of water. This makes test.
tube two have 0.3 molar hydrochloric in it. To both
solutions add a small piece of magneSium ribbons and
compare the rates of reactions in the two tubes (12).

)

;Mg + 2HCll >MgCl, + H

2

—8 51PN ey
C-a0) .L—Gaurl\-a- T C

An increase in temperature effects the rate of reaction
in two ways. One the movement of molecules are in-
creased and therefore the number of collisions are
~ increased. Two the energy content of the reactants
"are increased and therefore the number of collis1ons
& ~that result in a reactlon increases. .
,Slowly, warm the test tube from 4 containing the
~ magnesium'with the 0.3 molar acid and observe how
< heatlng affects the rate .of reactlon (l3)

)

e e e e
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. * CHARLES' LAW

Theory: B - ,

Charles' Law states that the volume of a gas varies
directly with the absolute temperature, provided the pressure
remains constant. .The absolute (or Kelvin) temperature is -
found by adding 273° to the centigrade temperature'f,e.,
°K = °C + 273. One can conclude from Charles''-Law that if
the temperature increases, so does the volume; also, if -
the temperature decreases the volume decreases. Mathe-
matically, Charles' Law may be written: ' .

ver o o , W
or . o L | .
V = kT R I - (2)

‘2

- where k_iéVthe5pr;&34;iohality constant. Hence, if a gas
_occupies an inital Wolume V, at some initial temperature
Tl;_then according to this. “law, Ce ’ :

= =k - | o C(3)
| | | L

If the temperaturé of this same‘gas.is changeé-tp T ,rthen
the volume will change to some value V2 and again applying
this relationship. : ' '

. V ) Lo . . ) . . & R . |
2 o ’
. o » _ ~%
‘Combining equations.(3) and (4) above gives:
Vit=V2 o - ,
-~ = . B : . I (5) -
1 T2 o : -

.The purpose of this experiment is to measure the decrease
. in a definite -volume of a gas on cooling and to compare this
experimentakly determined value with the theoretical value
by 'the use of Charles' Law. ° ' - o

2
[

Procedure:

 Tightly fit a dry, empty 250 ml Erlenmeyer flask with a -
_one hole rubber stopper containing-a glass tube about 8 cm
“long. Clamp the flask in a 1000 ml beaker and add enough
“water to the beaker to cover the flask up to its neck. : Boil

the water for at least, fifteen minutes, after which time it .
may be assumed that the air in the flask is the temperature -
of the boiling water.  This temperature should be recorded: .

-as Ty.. (Do not be particularly disturbed if your thermo-
Q %_ meter does.not record this temper?fére'as,exaCtlY 10° ¢-)




Press a finger firmly over the end of the tube and
quickly lift the flask out of the beaker .and immerse it
completely in a pneumatic trough filled 'with cool water.
Making sure that the tip of the glass tube is under the
water, remove the finger, and hold the flask under the-
water until the flask has cooled to the temperature of the
. waster (at least 5 minutes)., Record the temperature of
the cooling water as T,. Thi temperature represents the
temperature to which tﬁe air im the flask on cooling from
. Ty to T,. (Note that no allowance is made f®r the cooling
w&ter). To obtain this dectease in volume, tip the flask
.so that the water level in the flask is' the same as the
water level in the trough. By so doing, this insures
sthat the pressure in the flask and the pressure of the
laboratory are the same. Close the end of the tube by
placing your finger over it, set the flask on the desk:
and mark with a label the level of the lower edge of the
stopper.

‘Remover the stopper and carefully measyre in a grad-
‘uated cylinder the volume of water in the giask which

can be reocrded in the line (c) of the data sheet Now

- £ill the flask with water and push-the stopper 'in to the
mark made with the label. Be sure that the tube is Eilled
and that there are no air ‘bubbles trapped below the stopper.
Carefully measure this volume in a graduated cyliner. This
volum represents  the or1g1nal volume of air in the flask
and should be labeled as V The volume of air in the
‘flask after cooling from T to T2 is:labeled V, and can-

be found by subracting the“value® in line (c) %n the data
sheet from the' wvalue labeled'Vl, _-i.e,."',‘V2 =V, - (c).

Calculations: .

Taking your values of \' T ' and T,, calculate by
Charles' Law the correct value &f V., afid record this on
line (f). Compare this with the exferimental value of V
listed on line (e). The percentage error may be calcula%ed
u51ng the folIOW1ng equatlon. _

% error = Theoretlcal value - g_perlmental value X lOO%
e Theoretlcal Value. :

If your errég 1s greater than 5% the experlment should '
: be repeated B : .

)
-

£
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NAME

DATE

Data Sheet

(a)

" (b)

(c)

(d)

(,'e) -

(£)

Temperature of the hot flask,

Tl ln K. N

Temperature of the cooled flask,
o in K. ,

Amount of contraction on cooling, -

in ml. ,
Total volume of air at original | \\\
temperature Vi in ml. o ‘

.Measured volume of ‘air at cooled
'__temperature V2 o Vl - (c)

'Calcualted volume of air at T2

-, in. ml

(g9)

(h)

Experlmental error, (g) - (e),

“in ml.

g
Percentage error Ty X 100%.

L2




HYDRATES

...Many inorganic salts form crystalline complexes that
contains water molecules, water of hydration, as part of
their crystalline structure.. Such complexes dre known as
hydrates. Each hydrate has a definite composition: a

 certain number of water molecules combined with each formula
unit of the salt. Hydrates are named by naming the salt
..and adding the word hydrate preceded by a prefix to indicate

&

““#the number of water molecules. :

I v - !

2

* Hydrate formulas consist of the formula for the salt
followed by a dot, then a coefficient indicating the number
of water molecules, and then the formula for water.

. . ” '.{
Magnesium sulfate heptahydrate: = MgS0, * 74,0

: Heating causes most h}drates‘to lose‘the water of
hydration, o o o :

MgSO, * 7H,0 1235 Mgso, 4 7H,0 :
The reaction is reversed when water is added to the'anhydrous
compound are different. - _ - ' T

1

‘ I1f a hydrate loses its. water spontaneously.to the atmos-
phere it is known as efflorescent. Compounds that absorb
water .from the atmosphere are said to be hydroscopic. =
Hydroscapic compounds that absorb water from the atmosphere
beyond the hydrate stage to produce a solution are called
deliquescent compounds. : o v

Procedure , : : 4 _ _ o
o . : S . . _ o ) .-
"A. Place a few pellets of sodium hydroxide (strong, base,
care!) on a watch glass. Describe the appearance of
the solid at the beginning of the experiment (1) and

7 - note the change after one hour (2).. :

) . oo :

B. Place a few crystals of cobalt (II) chloride hexahydrate,
‘CoCl,. 6H,0, in a clean dry test tube and observe the
colo% of tﬁe_crystal (3) . Heat the test tube g;EE;Y
over. a flame until the crystal color changes (4)<
Allow the tube to cool and add one drop of water and
observe the color- (5). ' ' i x

'C. Weat a clean crucible and cover for 5minutes on a clay
triahgle supported on'an iron ring, with a clean blue
flame. Allow to cool for 5 minutes and weigh (6)-.

Place approximately'3g of ‘Copper (II) sulfate hydrate |,
into the crucible, cover and reweigh (7). Heat moderately
for 20 minutes over a medium flame - (crucible should not
become red). Cool. for five minutes and weigh (3) . '

' Calculate. the percent of water in the hydrate (9¥y

) : - . . » [
o B ¥, R 63




9
10.

11.
- 12,

Initial Observation”_ -

Final Observation

Classify NaOH

Color or CoCl2 ‘ 6H20

Color of coCl,

Color after adding H,0

MaSs of Crucible and cover

Mass of Crucible, Cover,
and hydrate

Mass of hydrate (8—7)

Mass of Crucible, Cover,
and anhydrous

.Mass of ‘Water (10~ 8)

Percentage of water

‘mass H20 (11)
mass Hydrate (3)

%H20 =

117
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PRINCIPLES OF ACID-BASE NEUTRALIZATION:
— A COMPARISON OF ANTACIDS

Theory:

( Many products are commercially avaiable for relief of
upset stomach or the "queezy" feeling. These antacids are
commonly called bases and are sually carbonate (COB' ) or
hydroxide (OH ) comgounds. These bases, which are™H  acceptors,
react with acids (H donors) to produce water and a salt.
This process is called neutralizatign.

‘Examples: : 7%

Mg (OH) , + 2HC1 >2H20 + MgCl,

3 .

base - - acid water_‘salt
__ g 4+
OH™ + H > H,0
. NaZCO3 +_2HCl ' :> HZCO§ + 2NaCl
- H,0 +CO,l
0,72+ > 0+ CO;

~ In the'case.of carbonate, the indiscreet "belch" that

often indicates relief from indigestion is due to CO, gas.

Indicétoré7are compounds that change color with the
acidity or basicity (pH) of the solution. The pH of a
solution is a measure of the H. concentration; pH= 7.0

B

(neutral; pH>7 (basic); pH<7 (Acidic) . . The following

table gives the colors of. indicators in acidic and basic - ®
‘solutions. : S '
Indicator o . Acid Color Basic color

Methyl orange oL red : yellow

Methyl red ~ red ' yellow

Bromthymel Blue - yellow .blue
Phenolphthalein o colorless . red

The indicator used in this experimeht,.methyl red or orange,

change .color in the approximate pH (acid) range as that
found in the stomach. ¥ ' T

 PROCEDURE:

" Obtain from the instructor one tablet of Tums, Rolaid,
Phillips, and weight each of these tablets to the nearest
0.1g. Record these weights on the answer sheet. Grind
each of these) tables separately with a mortar and pestle,

‘place the ré&&jlting powders in 5 beakers, 'and add 50-100. ml.

of water and;ﬁjdrops of methyl red or orange indicator ‘to

- ,
@‘!“ K - -
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oach of thp beakerd, Stir for a few minutes to "dissolve"
the tablets. (The solutions will eipear to be chalky, except
for the alkaseltzer,) (The solubilities of some of these
antacids places:.a‘time restriction on the intexprelation of
the results).

Fill a 50 ml, buret with 1.0M CH1l and titrate (add acid
to base until a red color appears.) In some cases the
- titration may have to be continued until the solution assumes
~a pale pink color, 4

At the concluaion of the laboratory period, compare your
data with that of fellow students to determine which is the
"best“ and which is the "worst" antacid.

ANSWER SHEET: Antacids

ML

Type of Antacid - Weight‘ Volume of Acid Added Gram
Tums o . | - |
" Rolaids

Phillips

Di-gel L

Best Antacid (s)."

Worst Antacid (s)

,

78
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RADIOACTIVITY N

Thaotyx

It is not farfected to state that the future of our
civilization is bound to the atomic nucleus. Either we
shall ugse its energy to abolish want on earth and to reach
other planets, or we will use it to destroy ou selves.

A radiocactive atom consists of an unstable nucleus )
sooking to gain stability generally by the emission of
alpha, beta, or gamma radiation. :

; .

Alpha particles are identical to helium nuclei and
generally = have energies between 4 and 9 MeV, (MeV rofers
to million electron volts, As a point of reference, the
ionization energy of a hydrogen atom is 13.6 Mev.) Due

to.the ralatively large size of these particles, they have

great ionizing power and low penetrating power. :

Beta particles are negatively charged paréfgles inden-.
tical to electrons except that they originate in the nucleus,
They generally have energies of 0.1 to-4 MeV and have

‘moderate penetrating power. o

Gamma  rays are electromagnetic radiation as are x-rays,
light, ‘radio waves, etc. They have energies in the range
0.1 to 10.MeV and, being unchargdd, have very high pene-
trating power. Unlike 'alpha and beta particles, which
lose their energy as a result of many collisions, gamma
rays are completely stopped in one or two interactions.

 Exposure to radiation can be reduced by two simple wayS§

(1) the amount of radiation arriving at a given point

~ decreases rapidly as the source of radiation is moyed
further away from the given point (inverse square law);

(2) placing matter of high atomic weight in the path of
the radiation. , '

-this expe:imént a Geiger-Mueller counter will be

.uséd to detect radiation. This counter words most effi-

ciently in detecting beta particles because most alpha
particles can_not even penetrate the thin window of the
G-M tube and Most gamma rays pass right through the tube.
without interacting with.any of the detecting gas. The
detecting gas in-the G-M tube is usually He or Ar. The
following figure shows the counting arrangement for an
end-window G-M tube: . ' o -

)
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Thin wire anoda

T Mica window
| €C-anys
As a beta ray enters the G-M tube, it ionizes the gas;
i.e.,, forms positive ions and electrons., The positive
ions travel to thﬁhncgativaly-charQéd out walls of the
 tube, while the eloctrons produced in the original colli-
sion and those produced by secondary ionization travel to

the anode wire. The resulting electrical pulse is registered
on the scale of the G-M counter and one beta particle has

thug been counted. . - \\:J
137Cs - 137"Ba generator (Demonstration) !
137Cs+ and l37mBa+2 ions are placed,on an ion-exchange -

column containing a zirconium phosphate resin. 137Cs+'qill
stick to this resin while 137wBa+2'can be washed off the
resin with 1M HCL. '137Cs decays by beta emission to l;?mBa,J}
followed by. decay by gamma emission to 137"Ba, a stable, i
isotope. The detection of gamma ray from 137™Ba is used

to. demonstrate radioactive-décay and half life. The half
~life, of an isotope is the time necessary for the count

rate to drop by bne-ha;f, Since 137™Ba with a half-life

of 2.6 minutes will be eluted from the column with 1M HCL,

the student will be able to observe the very fast drop in

the count rate. 137, with a 30 yeér half'life,will remain

Cs
behind 6n the column.

PROCEDURE :

Your instructor will distribute to you a G-M Survey.
eter and explain how it operates. If this counter is
g%:tery operated, please remember to turn the meter.com-
letely off after finishing the lab. :

80
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Uaing a beta. source supplied by your instructor, set
the scale of your counter 80 that the peedle is registering
+in the last half of the scale, This improves the accuracy
of the reading, Check the effaect of distance on the count
rate by moving the G-M tube back from the radloactive
gource to distances of 1,2,4,8,12,34, and 36 inches, and
record the count rate reading both i{n mr/hr and in cpm,

* Take a background ceunt by removing the radioactive
sources away from the G-M tube and record thias value.
Since this background reflects the natural amount of

~ radiatdion in the room and in youYl body, this' value should
be subtracted from each of the above reading,

On graph pager, plot the true activity (mr/hr) on the
verticla axis va the distance from the source to the G-M
tube on the horizontal axis. Draw a smooth line through
data points to indicate correlation, .« -

~In order to chack the shielding abllities of several

substances, take readings as pleces of cardboard, weood,
glass, brick, aluminum, and lead are placed between the
sample and the G-M tube. It ig best_for comparison
purposes if the pieces are of similar thickness., List
the various absorbers according to their ability to stop
radiation, Is there any correlation betwean . the absorber's

- density (g/cc) and its ability to block radiation? The
-following density data may be used: pb(11.34), Al (2.7},
glass (2.4), brick (l1.4), and wood (0.85), cardboard (0.69),
and air (0.0018). , ‘ . '
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Data Sheet

) .o

Effect of Distance on the Count Rate

Diatance (inches)

Background

TS R Tk T <R

NAME _

<&

DATE

count Rate

g

£§Ilgéilfi-"m

County/Minute

‘

l o
2

24

16

‘Shiclding

Absorber

Count Rata

‘ Mr/Hr Counts/Minute
Lead ' ! - s
. 3 ’Mf?,
A luminum e
[5lass
rick ' .
ood - - , -~ o
Cardboard - NG g a
RAlr e
. - . V.L. . :
v : - ’
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f«AIﬂébmoLs’AND THEIR REACTIO", \
." N < B . " .. - .

qufoho}s gnp the fam11¥ of ® organlc cpm-oundgﬂnhere
Ayounitts bénaed to tarbon that has . gingle
' d fférth
to 1n-~

imhls reactloﬁ can Be followed by the
“8f: ¥He solution of ‘acid in alcohol:
'-é faipLy sharp penetrating odor (check,
ﬁmost barboxyllc acids have foul odors.

33 a2 Esters on . the other hand have,

, . The reactlon is a falrly
%s hgatwitvat'least:one hour.,

JHO Do
=>
+ H,0
~CH,~CH,, ’C’H «2 .
Cbutanoic acid - . sow o L0
n-propyl ‘butanodte .

téka,“ -'@l_ Alcohols undergo 1w levels of ox1dat10n flrst 't
¥ . " carbonyl ‘compounds .(ald¢hydes and ketones) ‘and furthe
- ac1ds. ' : *

'Ljoxldatlon~;}‘Farboxy11

H=CH —CH ”'-'0}'1 )QH"’ —CH orC-H ,,
Hy~CHy- L 3~ S
ﬁf_;‘h E +_, “.' A
: : ‘_l—propanol g _Ag~ .
I 4 Cr 04 v 0
Bl CH3-CH2 Ch,-OH,—2_2 3,cH, —CHZ-C—OH S
. l-propanol ;.fﬁ, l, . - prop”n01c ac1d f*';': S
; o q ) >.'
131 s ¢ -




; The oxidation of . alcohols to aldehydes my st be care-
fully controlled. 'For this peaction ho%éoﬁ er wire
'is the best, oxidant. " To ‘test for:any ghyde formedpw "
we will use the Tollen's.test. This: test“is based. on H*‘
,the reaction of $ilver-ions with aldehydes to give T

arboxylic acids and free: silver.metal.‘ The free . & 7
silver will he observed as. a fine block percipitation o
,of a "silver minor! on the bottom of ghe test tube. "'5,
. ‘Q#.. The chromate ion OX1deizes aldbn%ls very rapidly. 'Q
" The reaction can be easily followed py'the change in 3
color-of the chromate solution.\.The ‘chromate, ion’ gives '

o an+$£ange Color:in solution: while the reduced form .
RN GIVEN A, DIRTY GREEN. COLOR Iﬁ)SQﬁUTION T P

= " e

' III Ac1ds- o "-' ﬂ' "? F" .*Lﬁ? R ‘i ,7.i~3l
—_—— oL . o { ,)) wg’

: Alcohols are very weak ac1dsnand only react~as o
acids with extremely strong bases. " -We w1lL*“eact
l pro%?nol_w;th‘the strong base amldei\ N

: V:L . : ol a . . é,.,“v ¢ . '_q . s )
Tal -
L CH3 CH2 caz-o -H + NH—%CH

ol Ci B )
. MRS Y R B D FRN o
ug o ._ab,._ A

/ e ;r‘, ,..5}‘{;\ bl R0 ; N
g ; O

B b,
:*;h““ ThlS reé%tion cad be’ oﬂserved w1th the V1sual evolution
' of.. ammonia (NH3) .and ‘with the caéeful detection of the

ammonia odor.,ﬂ%f» -_;-'v; - _ : = f‘
; hy oy PR ; . o e - - .'
PROCEDURE B )
§ . o 6‘-‘-‘ ¢ S ‘ ."1_‘;_'-'. .
9 Esteriflcation' L T . f_~-;“’_f°’ PR
| L v SEANTE
,ia- X In a long test tube mix 5 mﬁgof 1-p Opanol (check
ks odor, ‘1) - and ‘2' ml. of buanoic acid (checkaodor 2) w1th _
- 7.+ =/ 2=3drops of’ concentrated sulfuric acid: (HZSO i
ST SusPend the -tube .in a. hot water:-bath for -1 hoﬁr.

: ‘may. beyneCessary to add water to the bath: during/the
o Vl\hour.; At the end. of the one hour‘heatlng perlod check
1; the odor 0 the solutlon (3) - P

% o - P - sl

InyQdeathn'_ . ,fj_,.‘n: 7;4"5 V,5ﬂuf":"ﬂ'"'

- v
S

: Place 5. ml of - l—propanol in a. small test tube.
"1 Heat a' piece of copper. wire in which 'a loop. hag beén.
- - formed, to redness-and plunge while hot into the
'propanol Repeat’ at least 10 times. - ‘Check. to see

. . if you can detect any difference in the: odor of the'v
. S solutlon. (4) . \ . 6‘
ST To this solution add 5 ml { Tollen & solutidf'
’ﬂgi'-, andy llow to set at room. tempera ure for flV@JmlnthW.
. *Iffno visible reactlon has-occurred at the endgof fivi

‘ minutes\warm in the water bath for flve minutes..(S)

PPt




To lO ml of a warm solution of 0.1 molar K Crzo4
add dropwise l-propanol with shaking. Obserﬁe 511
4 qolor changes. (6
1L "Acid o v |
w '
v In a clean dry test tube put 5 ml Of l-propanol.
rCarefully sprinkle a smal®amount of. sodium amide into .

the prepanol with a dry spatual. Observe any evolution
of gases and carefully smell the opening of the tube.

¢
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RSPIRENAND-OIL OF WINTERGREEN . o '
. S . "'*.;';;(w'-"';"f,-{‘_{xy;,l"t.”‘:":_‘,1“ L - . - Y ‘ ~ R

, Headaches' and bddyaches“aré;;w&jailments,thah~m&jﬁb$"
‘treated by two different esters prepared from the 'same star
material, salicylic acid.. @his is a difunctional compound’
_possessing both: an organic acid grouping (carboxyl group) ' * ,
and a phenol grouping. The headache bil% is acetylsalicylic . ™
acid (aspirin) which is usually made by reaction of the-phenol®:s
group of salicylic acid with acetic anhydride. The bodyache. .
. medicine, used in liniments for sore muscles, is methyl -
salicylate (oil of wintergreen). This compound is also
used in perfumery and in ‘very small quantities for flavoring
candies, etc. It is made by reaction of methyl alcohol with - -
‘the acid group of the salicylic acid. Both of the = o
‘reactiaons use sulfuric acid as a catalyst and to ltie up water
» formed in the reaction. A ‘Catalyst is a substanckg that'changes

vl ' .
W
g [

.ithe rate of a chemical reaction without being pe y:
.;;.g;phé formulas of the compounds and the réactions are. '
dndicated below: . e . ‘ 3
AR 1 .
e e AU - S
T >- + :
BN . ‘__v ' 4 . H ) L U oa
SCHy TN T2
. -acetic . { aspirin , .
-: ¥anhydride = , (acetylsaﬁﬁcylic_ ~acid
- ‘ o R Acid) o T
¥ y
_ca d !
+ H20
methyl . oil of winter- water. -
. alcohol . green  (methyl - ' e
’ T salicylate). . ) o
» . : . SR . i v.::\'-. | ' ’ . | ) .
le . "_. (137 T S .4 i o S
]




. | o . g £w .
T v WY » L
_F‘4;s”expefiment,requires careful attention*to the pre-
MEion and the other parts of the procedure./ The aspirin
hakt you prepare may not be completely free of starting

dterials so should not be‘used, - /o
"1 precautions = o P C
a. ' Acetic anhjdride is“very irritating to the. skin and
- ‘eyes. spilled on your skin it spould, be washed
“off with plenty of water. Use with' adequate venti- .
lation.%+ ° . . e . ' Y

, L ¥ - .
V. 'b..: Concentrated sulfuyic acid is extremely irritating:
. to &the skin and eygg.- If spilled on'you, wipe it
off, then wash immediately with copious quantities” .
of water and notify the instructoxr. It also reacts. -
‘violently with water and is destructive of clothing.”.

c.'.Meth@i anQhQIfté a flammable..liquid. - Breathing '
" tha vapor of %pis compound  for short periods, even i
. in low concen ration, is dangerous. Swallowing '
. small. quantities can cause blindness or death. Use
wﬁt"With adequate ventilation. ' i ‘

A A
"'-"¢f."‘ R ~. - ) ) ) )
w2 Preparation Qf Aspirin
" PROCEDURES: - o .

ﬁ"'l'Mga?%ggether)in d tesk. tube 2 ml of atetic anhydride | -

.and 1l gram,of salieylic dcid. Add two drops of concentrated

. sulfuric acid andibtir“the mixture vigorously with a‘glass' .
rod while you ‘warm i3 in-a h t-water bath. Whe thé 'solid

‘dissolves, set the ube ‘aside to cool. -If no crystals appear - -

after the tube has cooled to réomrﬁemperature,,SCratch the .

inner wall.of the tube with youm water, ~stir, and collect

‘the solidq on a filt&r.' Rinse the,’Soldd on the filter with.

_smﬁll‘pogl'qns of water letting .ti®¢ water filter through..
Press most¥df thadwater®from thefigelid between twb pieces

. of paper towel or a few filtgr papetr cirxcles. The product -

»is‘acetylsalicylic acid (aspirin) ** .

' TURN IN YOUR PRODUCT TO' THE r¥sTRuCTOR

T - AT P S Y )

3. Preparation of,WinterQreEnﬁﬁﬁﬁ o LA
" ® bROCEDURE: | R - L
. '_01 . \ : . . A

Place approximately 0.5 grams of salicylic acid in a CERIR S
~ clean, dry test tube and dissolve it in 3 'ml: of methyl
J alcohol, When all the solid has dissolved,. slowly add 10
drops of concentrated sulfuric acid, dropwise,, swirling"~
the contents.of the tube after the addition of each drop.
‘Place the tube in a beaker of hot water (about 60~70 ) for:
-5 minutes ard then pour its contents inte.20:ml.of hpt.ﬁﬁter,{-

g
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" contained in a smalL‘beaker. Cautiously note the color. |
What compound is'responsible for it? (name) L,
. describe it. _ 1

: @'. : | b =
TURN IN YOUR PRODUCT TO THE INSTRUCTOR. .| L

T
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DETERMINATION OF VITAMIN C IN
FRUIT JULCES AND FRUIT DRINRS |
[

TfTheorx

. In this experiment " the vitamin C content of . a fruit,
vegetable, of. juice can be determined using ordinary house-
hold supplies !
. ' -
The chemiitry involVQd is‘afaariation of a standard '
titrametricvinethod, ‘the oxidation of Vitamin C (ascorbic
aciQ&vpy iodine to . dehydroascorbic acid.

The titration end point is Signaled/g;hthe formation of
the classic starch-iodine blue complex upon addition of

',excess I.,> Other ‘ascorbic acid analyses are known, -but- ‘
_none lends 1tself so- readily to "house—holdinq" as .this. . .

Eﬁi The method outlined be}ow is limitedpin applicatiOnJ*‘

to fruits and. Vegetablqs. It is ngt ‘guitable for 4 -
“urine analy51s, dairy,pr%ﬁucts,:' SO on--appar _t;y

- because the: 1odine isﬁreduced b grotéins in thege o
samples. LR T ‘”,‘ S _ :

6

o

2. Thls typesof experiment can ‘be. used to_determine the
,/”effect Of irom; aluminum-and copper-wténgils: efree
of- a;r,!yitamin content of .the food sérv!ce salad
bar, et B

c“"
k4

-

1. Crush a lO@ mg tablet of Vitamin C and dissolve 1t 1n‘_:--<
‘100 ml of water. (There will be a sliqhtqpowdery rgs F
.,;from the tablet, ‘most likely'a kaolin® biﬁder us ’x ¢Id
 the tablet together; this is of<no concern). Traﬂﬁfer a =
10 ml portion (which contains 10 mg:o& vitamin' ‘€) to the
'Erlenmeyer flask for titration.: -Add 2 "to 3 mlyof starch
“indicator- solution and titrate Wlth iodine by adding the -
iodine drogWise (with stirring), counting drops, until
- the whole mixture just turns purple/blue/grey,\ The
f‘iodine solution can then be expressed as. e
ral certain number of milligrams of Vitamin

(See Calculation 1)

us “89




2, Now analyse the juices by: adding one ounce of juice
2 and 10 ml l,O to a 5 ml water flask along with a 3 ml of
gtarch indicator. Add the iodine dropwiso until the
color change occurs., )
*Ropeat at least twice., . o -

Sample Calculations:

1, A 10 ml vitamin c sample required 27 drops of iodine.

The vitamin c equivalent is' , . .
) 10 mg vit. C (in 10 wl) = 0. 37 mg wit. C |
21 drops, y; 1 drop

2. A 1 ounce orange juice sample (reconstituted .frogen)
ﬁ\‘tdok .54 drops so the vitamin C content of a 6-ounce
qlaBS*is' , o - ,}v',

‘0.37 ;é vit. c- X 54 drops x 6 ounces = 120 mg. Vit C/serv.
- ldrop 4[ R ounce I*servfng _ _

3. One ‘sixth of an orange took" 31 drops. What is the
vitamin C content of one orange?

" 31.drops X 0.37 mg Vit. C = 69 mg Vit. C/orange

1/6 orange . T drop. ; B .
~ . . . [ ’ . N
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Data Sheet

- ~ . vitamin C
Fruit Juice Volume of Juiee Drops of Tedine Equiv,/ounce

[ 4
N
.
ab,
: #
(] oG
-~ #F
T HER
\F
RS OO
5, b
' b . T
L]

- . . o ) s

Calculations L _ o e .
1. vitamin C tablet qstandard) . N .
S - * N . e
- 10 mg Vit. C (in 10 ml)  ° mg.fUit. € 70T
drops 1lodine . “f—-—h—lggfop lodine

=

2.',Vitamin'C_equivalent/ounéef": e S o

_:mgfvit.'c - X drops iodine = - mg Vit. C ;,‘V
‘Tdrop iodine ~ S } 7 Ounce juice.’
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POWDERED MILK va. WHOLL MTLK

ﬁheory:

Low fat dry milk is used to reduce the amount of fat
intake igto the body for one ygason or another, This
experimont has as its purpose to determine if it does have
the casein and all other proteins present and has very '3
little fat as compared to whole milk. One half of the
¢lass will use the powdered milk \while the other will use
whole milk. After following the instructions and collecting -
your data, compare your results yith the other half of the

Procedure: v-}; v;;ffk , v
1. Litmus Test: Test the ;eactioﬁ of the milk to red
- and bluec litmus paper. I8 it acid, base or neutral?

2. Seoparation of casein and fat: Place 50 ml of milk

' in a beaker, and add an equal volume of water.

With a bulb piept add 10% aceitc acid, a drop at.a
time, stirring the milk after the addition of each
drop. uq§§¥**QﬁlﬁqgﬁteﬁfijECipitate is formed. .

o This prec¥fitate is ¢asein, the chief protein in
milk,’ mixed with fat. It ig’ important to add 'the -,
vacid slowly and to look fop therappearance of the . a%
casein "curds" after each:drop;-you ‘can ea¥ily add -

" too much acid, in which case the cadfein will not -

. .separate out. Ordinarily 50 ml of sweetmilk will
require from 40-60 drops.of 10% acetic acid, and

- sour milk will require less.:  When a satisfactory
"curding" has -been*profjuced, let the mixture stand
until the casein settles to the bottom of the beaker

.~ and then fjlter*through fluted filter paper first . .
the decanting fluid and -the#ithe casein‘.upon the

,w%ilter papet.’ . Keep the filtrate for.a.laters - ..

.,.‘,e" . ’ T A

When the filtration is complete, lift the filter paper
containing casein .from the funnel, open, and lay it out flat

periment.

r.'&j T ) -3 .
a - ) )

' upon several thicknesses of paper towel, Dry the casein

‘Stir the mIxture of ether, casein, and fat with a

mixture by applying paper tqwels to the top of the cake
and pressing it until mdsﬁ”gf the water has absorbed.

Now transfer the casin, (a fat) to 'a dry beaker, cover

with alcohol, and stir with a glass rod for several ~
minutes. ' The treatment with alcohol completes the removal . -
of water. Filter and press-tﬁé casein mixture a second

time .to Femove the alcohol and water. . Remove the cake

to a-beaker, and add the least amount of ether that will

'9ovef the material (not over 10 ml.).- (Caution: Do not
permit the ether-to be near a burning flame since ether

vapors will readily ignite ‘and produce dangerous fires.)
glass

A | SR CE
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stirting rod for about 5 minutes and then filter, collecting’
the ether filtrate upon a larye tared watch glass, Open

\Cha filter paper and allow the ether to gvaporate, Tﬁa
naterial remaining upon the fllter papey is practically

ure casein, Test it for protein by,uh? Buiret test.

s

S - ", o - ‘ 1‘7;5(‘5. ' } ~t'
'The Buiret Test: " ST _,!:_":*ﬁ*ﬁ?!.-l,wﬂk*?“‘ 8
- ‘—"»iﬁi{’ d ~ ‘1"“;“:
. e ,,& SR e .
Place 2 ml ofiéniafbumiﬁ1solution in a tost tube and make
it a)kaline with a few drops of NaOH solution., Add a fow
drops of dilute copper sulfate (l%), Note the color.

1

Lo ’ .. 3 .
7. .Any compdund gnving two or morec peptide bonds in a
.cﬁése approximation will give this test. Thus any soluble
- protein can be counted on to give a Buiret Test. '

Test isolated casein by putting a small amount in a test
tube with- 5 ml of H,0.

1 . s

w E

NO/. 2 (continued)

~ Place the watch glass containing the ether filtrate in
a/favorable place for drying and allow the ‘ether to evaporate.
When dry, e¢xamine the residue, noting its greasy appearance
%nd weigh./ ' The substance is the fat of the milk. -
7‘”’3f1‘s paration of Lactose:  After adding acetic acid )
and filtering to remove casein and fat, the filtrate obtained
in ,step 2 is used for this™experiment. Place this filtrate .
in a.beaker and heat to boiling.. This will coagulate the
lacetalbumin and lactoglobulin, other proteins of the milk.
Cool and filter. Test this filtrate for sugar by adding 8
drops to of Benedict's solution and heating. A brown

precipa . that sugar 1s present. To the remaining
- filtrate. ml of saturated lead acetate solution. This
Bwill remo e 'last traces q§'proteins.”wPilter about 3 to '

5 ml of thick, syrup
aside in your desk,Tan
period. Crystals af

jolutionh remains. Set this beaker
examine . at the: next laboratory
ose of milR Sugar 'will be found.

"
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NAME

i GECTION.
\'l " . ' ' p .
¥ | | . DATE

\

1, , “ wilk was uaed,

o [ ]
2, The reaction of milk to red litmus was
and blue litmus was . ]

3. The caacin wasg aeparated from solution by brlnginq the
milk to an acidity at whlch caguin is

{soluble or Lnaoluble¥

Cagein is a _ . This was proved
) Téarﬁahfaiﬁfi. p:otexn, fat)
by, treating with grams of fnt was -
islated. ? . ,

’

4. In the filtrate from the caeein there remained the sugnr,
» and+the protein, .

_ The proteins were partly removed by
. ‘and complete removal of the ‘proteins”was finally e *Yfected .
by adding . That the filtgpate contaiﬁed
a 'roeducing sugar was showp by a positive
' test, Morc cryatala or lactose finally dBEamned°

-5, Writc a description of the difference in powdered milk |
and whole milk.

oy
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*° Examination @ . . - -

v/

erte the letter that corresponds to the correct answer :

in the

¥

-t

=

lank beSLde the questlon numberf'

v 1.

o

Which of’the following is longer. '
a. 10 millimeters d.. 10 centimeters

" k. 10 meters © .. -+ “e.. 10 deecimeters

c. 10 kllometers ,
I

If & person had a mass of 63.5 kg upon earth '

and traveled to the moon where gravity is one-
sixth of earth's,their mass ‘would be?: - :

a. 10.6 kg _ d. 21.2 kg
b. 63.5 kg 3, 190.5 kg
c. 381 kg - e -
One pound is approx1mately°
. a.,_500/g : . d. 2.2 kg
b. 900'g - , e.. 250 g
.c.. 450 g ‘. 4\ . . v-. )
One’ and one:half (1.5) meter is the same as?
“a., 150 cm d. 15 km
b, 300 cm - e. 150 mm . T
C. 3 ]Un _’_.' lv - . . . . ,'I-
One. quart is sllghtly smaller than? : |
a. 100 ml .. d. 250 cc
b, 1X =~ . : Le.. 28
c.. 500 ml BRI ES
If lead haé\a denslty of ll grams/cp then a
10 cc plece would have a mass of? N
. a. llo'g . N sd.r 22009
‘b, P g SR . e. 1ll.g
C.( 5 5 g "’//- .
Water freezés at 0 and boils at- 100" on which//
‘'scale? . R E S |
‘4. Mercury , .d. - Metric
'b. Fahrenhiet o e, Celsius :
€. Kelvin - s ' E .
N -/
‘ ' 7/
, /

[
T
= \-‘\

190 5;. L / K



B e .
. 8.° If a definite mass of a’substance has a definite -
e L volume,-shape,ﬂQensity'and'cannotibe compressed, |
' T it is? : , : ’ ' L -
oo -a.. gas L BT S,

. b. liquid - - - SR o

c. plasama. -~ = L E IV

#£d, solid I T,

9.  Five millildters-“of*a. solution is the same -
as cc? r

> a").“ . . . d' . 2'5‘ : }“ .

T A I DR A

R X L -

10. The state of matter which diffuses readily isg?

. a. gas v - .d, fluid :

~ . . b, .'liquid LT " e. " crystal

c. solid : o

N

. ] . 1

’ . s

. } . .

o
1 - - e i
-
“ r . Lt f Lo : .
Lo I} [}
. ;H," 4 . 4 )
i ¥ - O .

'J
oz

161,




L N / S
'- , = * b, : Y
t//‘ . v N / K]
. ) - . / B
erte ‘the - letter that corresponds to ‘the’ corre t answer _
in the blank be51de the questlon number. N : v
. . \
‘ N - . . v ‘, 9. « R ,
R The smallest partlcle of‘an element ‘that can’ .
, E L exist either. alone or in combinatibn w&th otheg
y L partlcles of the’ same%element is the? ¥ ~ |, w
: .., a. electron . ' - _L, d.: .atom ¥ - -
- b. prdéton A eJ’»iso ope .. .
’ . c. ’neutron S [ e ‘\\_"
2, The electronlc field ﬁg ed by th electrons =
’ : about the nucleus of an atom 1s respons1blev
o for its? A P
“.a. mass; . - - oA i itive natufe .
»bu wﬁgm: - . /e. volume
den51ty . R /<' '
k ‘'../3., Inoan: electrlcally neutral atom the number of
e protons equals the number of? . _ '_ ~.
- . a&. neutrons . T “gamma rayﬁg '
‘ g b. ‘electronS' - ( . e neutrons d electrons
T T c. posntrons ’ o ,w« o,
L 4. £n element @Qns1stsof atoms all of which have

_nuclei contalnlng‘the same number of? ~ v ¥

., @,y NEUtIrons beta ‘particle .

) “b. eleptrons' w, y rfu'\e;l‘neutrons plussprotons
o d, protons' N ik - : .
° . . e "'r : D7 . ; » :
«J 5] If an atom has 12 protons;.l4 neutrons and 12 .
electrdns its. mass would bé?* 4 . o
- a. 12 | - 38 ;
o “b.. 24 - e. GQ ‘ R
AR ‘g.'\cf - 26 "4* | - - TR :
R 6:'”Isotopes of"a glven element have? ;‘ '
. a.- .same mass . = - \&. atomlc we}ght .
4 _ * b, -same atomic-number . S , : kY
h oo ' ¢. ,same nuclear structure .-f? 4
AR o s - R J . o -. ) ' .
N <~ 7. All e}ements of a group have 'the, same number ' _
4 .. a. of protons y d. 1sotopes o B
s, . J;'b, of electrons in outershell, . B -
“neutrons , ‘s i h
¥ / ' ' ‘. . @ - '
\ l’ 2 ' } e
a { \ ) I ' 99 / \




8. The element w1th mass of 39 and atomlc number
of 19 is? o _ o
a. Ca =~ . e d. = Na
b. Ar.'f B I P ' e. Cd
ch K {7 ‘

9. Nonmetals are? T -

-+ a. good conductors of electr1c1ty

. .b. solids at room temperature . : -

- . .  ¢. good heat conductors ' .

. ..  d. are brlttle if solids . 4 b

! ©° 10. Nonmetals tend to have more than electrons
‘- v » /in their outmost shell - ‘4‘,' ‘
L o fa. 1 o d. 4 oo
Vo o ibe 20 ' ' e. 5 ' '
‘ . " c. 3. . e i

/ 3 N
. o
i i
; T »
"’ ~ . s
I ) ;
J .
£ i .
s 3
i s .
. ’ .
~ .
. \
L . o
- . ; .
/ ‘ -
' e I T f
.
o LY .
: Pl
/ [N
. . . )
oo o § .
~ \ . ! \
1, . ¢ / . N
4 /
4 / ) » -
. . Jo~— , .
. [ @ . ! X 4 e N ! BN
P : Lo - .
/ a., ... ' h . , ‘ )
b » . N . ‘ i
. N ) .
N i 4 \ ond 4
. ’ ,
.
. / . . .
/ . J . ]
: / R
RN ‘ v . '
J + . N ) :
" 4 . *
’ g [ 5% .
P
5 . B
A 0
' ! . .
X .
* . e
e ; v /4
:
N - .
. .
)
- '
K ‘ '
‘ L . .
P —h » 8
L] { ‘ a ,
: o ! 1
) . A . .
'
( A ' . s
) .
1y : % ,~) - .. .
: . \ -
. . : N . - - , »
: 1 O’O' ’ 14 ~
Q . ‘ o . . .
‘ y .
EMC - : . - b wt 165 . . ' ' ] ’
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? 4o a8 .
-~ ' b 5 ‘ _I'"" ;‘/;» l . ;:-
. S i y
_’ * EXAMINATION . - . % . .
. ; . -% B - . ' o ‘; ) .
' ‘ ‘ ’ ' V2 i ¥
‘ , e . . p,// Tl
Write the letter correspondlng to the correct'answer 1n /2
the blank be51des tHe qUestlon\number. s A
- S L e T T E
. . .s L . B P o O 5 (W ' .
R ‘The correct Lew1s dot structure for nltrogen is?
; ©al N.. . . - d,v Nv
by R S B
C.: N -~ o . ; ~ g ‘/ , - \
. . N o b . . N ,
- 2. 4The most electronnegatlve of. the follow1ng J.s'> :
- a.” o .o .- . d. ,Ba - )
a 'bo Sl \ . . d.' ’ y ' -
. \C. Li - . o . . : “.; ’ B 4
. : B :
T3, If thhlum (Ll) and nltrogey (N) reacted the
'~ correct formula would be? -/
a. LiN - d. LJ.N3
b. L12N - o . .
: C. Li3N » . "‘/" »
o 4 A negatlve bha ge spe01e§ is an? :
R . ‘a. ' cation ,.d. molecule
b. anion EOC g
‘ c. radical AT
. ), ‘
. . ) . . ) \ ° ¥ s . :
+ © 5. The smallesy unit fyrmed by covalent bonding of
—gg—s. . R ' N v N
o , atoms is? _ P .
P : a.. compound - - * d.. molecule
' ) . b. cationf - , L -
S © G. anlon : K ‘/ Coe IS o
. . ) - ¢ . vy
' 6. <‘The name of the following cpmpound Na,N- 1s? ;
a.“'nltrogen sodide |, - d. Nltrate 8f sodium J.
.o b. spdium oxide / : o, -
ﬂk,; C. sodlum nltrlde’ N L
* 7. Eonlc ‘Gompounds form when electrons are? -
~a. sharej equallyr : "~ d.'‘ qombined with protons
* b. share unequally S
. c. transferred/ s - N
i - \ '
. \ ! . . f -
r : ‘
/ ¥ e
9 ‘ \ . I ) , o
— N ‘\ ’ s "
' v 3 . .
T » ,/I' ‘ 101 s & «
167, ; '
[y 1 7 . ¢

. Unit III S T




The symbol for the phosphate ion 157 ,;5

"'3 - ) ) - - ' ’ - s/
ao Po4 - ‘ ; " d..q 20 2 ."l " .

1

The -formula «or. sodium carbonate is? S
a. NaHCO3 : - -d. NaHCO, ) N

b. Nd,COj ° - R

CJY Na2C02 :

-

Wthh of the follOW1ng bonds is the most polar°
a. H—OH ‘d. ©B—BH -
b. H—NH; - ' R
. : A ’ . . Lo t
c. H—Cl ' o : '

’. . s

) a*
i "'J + .
- . ’
. 1
! ' v >
B ' ' A
L} A ! *
’
:" » " 1)
‘s .
-
R .
AL .
\\; N
-~
. B
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: v/ Unit IV -
/7, :
Lol : o
. . /"/ * ‘ ) . ‘ . M / .' .
e . ,  EXAMINATION = -
S o

Writé the letter corfésponding to” the correct answer in the
‘blank besides the question number. .

A Y

' "1, ‘The gram'moiedulér weight of CaCQ,is?
- ¢ .va. 50g. 7 . . c. 60
~ . b. 100.9 . _ d. 40g . .
. ' 2. The percent of oxygen in Caco, is?  ®
a. 48% - ' S woel 128 00
b. .'40% . ) ’ ’ . do ?\0%

B L 37"Fifty.graﬁﬁ-tﬁ3éaC03'§s: ’ g moles.
) : .' ‘ T a. 0.25 \’. " Co 1.0 '.' .
bo 0.5 O ‘ ! do‘_"24o5 .

*4/ You need 0.25 mole of H,S0,, how many gramgf-
. would, be ~heeded? ' : o
a. 98 g . Y oe. 9.8
| b. 49 g ) S 4. 24.5
s j5;p10nejhdhared fourteen grams: of octane (CBHlBL
i ;reacted-exaCtly with 200 grams of ‘oxygen to
S ~ yield " total grams of co, and H,0.
- -a. 1149 .c. 580 g | o,
A} s \ ) o ' ) , . ' . ” .
: 6. -In the equation below the coefficient need for
— - KI is? o ,
B . v . . ' 7
R - PbSO, + ,‘KI-€>PbIZ ¥ K,S0, ‘
Y . a. 1 ' " c. 4 .
- s bo ' 2 '- "/\ do. 6
7. Consider the reaction of antiacid CaCOj with
’ S . stomach acid HCl. CaCO, + 2HCL caCl,”+-H,CO;. -
: How many molecules of aaid will. twe malecu as
of antiacid neutralize? | B
‘a, -2, v o Ce. 3.0 "5{
b; ].' .‘. . do 4 ‘}\” . ""‘
. i Ml a
. : . o TR
b ‘? A\‘ ‘




The equatlon in questlon 6 is an exampgé of? A

a. decomposition - c. single replacementﬁ\
- b. combination - d. double replacement
. . . { 'd

In-thé.folloWing‘reaction.iroh is:
2Fe,0, + 3C—=>4Fe® + 3CO

| 2”3 2, |
a. decomposed ' c. reduced _ : -

b. " ox1dlzed S d. combined~

N

‘The burnlng of coal (carbon) is an?

a. endothermic - -1 puerdothermic
b. isothermic " . d. eothe:gnlc
[4
\h
-

-



' A P . r '
J ) .Unlt \Y/ |

. .+ ' EXAMINATION
| . | \
_Write the letter corresponding to the correct answer in .

the blank besides the questkon number.
Co®

1. Hydrogen chlorlde (HCl) will diffuse approx1mately
‘ times slower thég\hellum (He) .

. 1 ' L, 3
b, 2 . g. 4

2. One atmosphere of pressure is equlvalent to
& torr. of Hg.

a.kbe32 - . c. 760
b. 76 ’ d. 380
=, 3. -At constant volume an increase in temperature of
: a gas will result 1n a- - of pressure.
a. 1increase \ . o
\ ~ b. decrease . »
c. no change ) . i
4., A 22. 4\canister of CO is 1 atm, of pressure and
. : 273° K contains grams.
a. 22 gm 3 c., 440 g *
b. 44 g , - d. 4400 g

~5; A 3 llter ballon at 20° C is cooled to 10° C and
' the size of the balloon becomes. -

a. 4.5& o c. 1.5
S Wb, 68X - d. zsi
6. An increase in tcmperaturc rcsults in gas molecules
a. expanding "~ c. contracting
b. moving slower d. moving fastoer

7. The following gascs arc mixed: nitrogeﬁ (200 toxr),
oxygen (350 torr) and argon (150 torr). What is
.the total pressure of the mixture?

. a. 350 torr - ¢. 1050 torr
v b. 700 torr ' - d., 1400 torr
. 8. N decrecasc in volumo of a quanity of”’a gas results
in a _ ' ~_in pressure.
a. JAncrease
b. decrecase C /. 4
c. no change R .
* [
‘ J -




b Uhit VI . ' : . ' i -
. - EXAMINATION

R o _ N

”

{

" Using your own words, briefly answer the followlng bse
lllustrations wheri appropriate.

'

’

l."Explain~how hydrogen bonding can occur.

~ N W

El

-~ ~ )
] A . ’ . l . ." 1 ' ‘ ) ‘
2. xplain how water, a liquid, can have a vapor pressure.

<

‘ | | ~

3. Why is so much heat needed éo;boil water?
%

v
o

. y - N
4. How can water exist as an liguid and solid state at

"0 C.? _
3 - ‘ . N
, ,
‘ | ;
B » / . ) ) — )
5. Explain surface tension. | o

L ad .

EBJ(; ' ‘ o ;  ‘177




6. Why is blood moré¢ viscosous than water?
o .

) ) . B
5 : .

o~

¢
h Y

N &

[y
1 -

' . . . L :
7. Discuss the two factors that effect a liquid's
)

pressure. .
/.' - _

P
e LS
_ g -
8. Describe humidity therapy.
- ,-\ '.
_ . . .
» “/‘

107
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Unit VIl

~

N 3:.\:.}'\3".‘.;:\. AQ : !

A \

)

Fi1l in the blank with the missing word. You may use ‘the
bottom of the test for any ca‘culation neceSfa*§

l. A solution of two solids is a .
l - N B
2. A S (w/v)% saline solution contains e
soldium thoridu per liter of solution.

gm of

3. A solution that has und nwov;ed solute in it is gaid to
- be ‘ . ’

4. Decrecasing the temperature will generally
the solubility of a gas in a liquid.

5. A 1000 ml solution that containa 0.001 um of solute is
ppm.

6. ml of 15% solution uhOUld be diluted FO 500 ml
o have b% gsolution.’

7. In the process of onmosis, ' diffuses
through a membrane from a :me ion of low x,cmcrntraticm
to a olution of hiuh concentration.

8. The process by which blood is purified in a kidney
machine i known ag , .

(v
.

Placing red cells in a hypotonic solution reaults in

-

~
10. The osmotic ;WQJhurﬂ of a solution dependa on the
. 8%, particlen, lona, or molecules of
solute, | o | > /
- _ x "

. SN L3
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unit VIIT L e

.’J ’ - o _ ‘ . ' [

| .Y . EXAMINATION - =
e l.;r . : ,“’4} I
“‘Fill.inrthé\b;ankewith the'missing word;' -

: N ‘ N S S )
- 1. ‘An-acid -is g substaunce that the hydrogen ‘
‘ieon gonqentratlon of‘Water.' o ) ' '

’

o .

2. The L of ‘an ac1d depends on how completely
: it- 1s 1onlzéa 1n solutlon.‘ S S _ S
o “W‘m\ R 4, r" o
-3 oWhen a base dlSSOlVes in watér, the relative number o
... OH. ions become L ‘ ~than the number oﬁjH
hlons. - o —

o P .
" PR B A

‘Soldtionsiof Base have® = ol '{fééling?:,’

A solutlon'wlth"a'pHVZIis‘ L times more acidic|
v“than one with ‘a pH 4. R o S ‘ e

oo

At pH 7 the hydrox1de concentratlon is - DR ';the';

hydrogen ion concentratlon. ;L_ : I

7. .wWhen an. acid reacts with a base, it forms water plusl :

an. 1on1c compound,; o : . 4

_ RS o

8. - When d1ssov1ed in water, some sa1ts react w1th the

‘ water in a process called .- y - C e

. - e o . ‘ >, . .

9. aThe<sour tastﬁ of citrus. fruit is due‘to'cltrlc

R

: 10;:'The sa1t of ‘a weak aC1d d1ssolves in water to make the |

vy olutlon L e . C e
B s ] . ) e ¢ : : A t %\




] ‘ ' . ‘ \ e {"w . ., ) ‘ . . ) [/ T'uq'.
o Tt i - /*’ o
. L | ',;\ ;ﬁ.‘;«‘-- ' - 3 ., | Y // . B
‘ ol EXAMINATIONT o /4
) ’.;5 ’.

Fill in the blank 'wi.th the missing word o‘r-s;,"‘x'nbol._ L

',15' The type -of radlatlon that can pass through concrete

ls - ® . " : ‘e %
S | ,59 - 55 ' -
2. Complete 27 Co - 55! Mn + BPNCE '\—‘
3. The half llfe of §8 Sr is 28 yey, If. 60 mg 1s 1n1t1a11y
present, . - flll be present at the end
of 56 year ) o
- : o/ ?
4. /:E% type ‘o adlatron glueneoff in nuclear decay, that
’ ' elds an- electron is ca11 d .
‘. . R . . 3 .
5. X—raysuare ’ '“;’1n_energy than ultraviolet ‘'
light. / - : : : ' .
| / o .
6. Gelger—Muller countersfcan detect s
. radiation. -/
7;'-A dose'cfyradiaticn~actﬁally absorbed is expreifed'using
8. The unit of rad atlon that you would use to descrlbe _
‘ act1V1ty would be - A L CEe
9. - The first 51g of radlatlon 51ckness 1s' . .

- 10. jRadloxsoto

same’g;em
o 'é;- s )

s - behaves chem1ca11y
t in its,stable form.




‘Unit X ‘ - o
RS EXAMINATION . ° . 0 K
B ' . ' ‘ s . - \\
Fill in the blank with the correct structure or with the'
- ‘correct answesx, . , A e \
4 | . ] S
_ | : o . )
1., structure of l-butyne is ' g L .
.. 2, The name °f.CH37CH2'§H“CH is : . \

. . E . o M H3 a.. . | . . \\\\;.
S ) : . - i ) ~— . oo . ‘2\‘ v
3. The structure of cis - 3 - pentene is ___ . |

4. gqmple*;e the fol.lovp'.ng'lCH3-CH24-CH=CH2+H2-+~> .
‘ ' s : . -

5. Which of the folloWing-'is not an isomer;.mr_xe . .

H . ) . v
. a. CH3-CH2-¥-CH3 " _ b., CHy-CH,~CH-CHj
| CH3 R
. CHszH3
" Co CH3—in§§—CH3 | “ . | d. CH3—CH=CH—CH2—CH2-CH3
Hy CHj -

6. Complete the following @+ HCL =S 7

7. Draw an example of a polynuqlea:vhydrocé

4

111




-9, Draw thef struéture ethyl chloride

9. 7 Give the structure Of cyclopeﬁtane~ v
: P L ' w 7
) . . L -v'. . ."l\n. 'o. - . . / . ‘0
e A

iO. ‘Which of the-folldwing'ié not'organi;;>
R S

c. NaC=N S A cﬁ3-@;’ok

.. 189

o

CH3-CH20H



. .7 . Unit XI
' : LT L \
| \
) ) : EXAMINATION o

-
. ; . i . . .

‘ ! : / : :

S . ] . . .
. . . N . . ’ : T . ~ .
. - . . )
N . . ]
L N N . . . . ]

1Y
In the first blank following the structure write tﬁg
principle functional group of the structure and’ in the /
secq\F'blank write the name of the compound

: Y \ - ?hi
. _ 8 ‘ , . 2
3 eI — S—
3sCH -o CH2—QH2-CH3 3. - ‘ 4. . L
: : . ‘ -
CH3—CH2-¢qu870H 7. » (8. S
' IH e _ K ' 4) : . <
: . . L . . . ) ) ) - . .
CHy-CH-CH3 9. - %& ‘ 197 - -~ .
. CH3-CH,-C-CH, 1l., . 12, _ ,
p H ” - L= - S
' . 13, S 14. 1 )
S ‘ © * strong - )
42;uiz:umm_
15. Complete CH,-CH,-CH,0H -2 > AN
y ! 37T J o
o ) 'on‘(\}
16.' Complete CH';TH -C-H + cut? Hp0 3
.
. | CHy
' oo ) / L . N
. ‘ P ‘ _— =
17. 4 NaOH ———)
18. ' Give an example bu,saPOnification. a | o

© 113

Q. RN 191




! PURC f R -,
' » Unit XII . Q
' \ *. , .

EXAMINATION s
Ak . o '

N ’

Fill in the blank with the correct structdre. ot

l-t‘ SEEEE . -
1. G;;; an example of a halogeng}ed hydrocarbon
.'I' ' ),) . ) . ".'4.
e | — .\
\VZ: Give,an example of a thiol -

43, Give an example of a secondary amlne '

LY

4. Give the strdcﬁure of ‘amiline

2
—

5. Give an example oX/an émidé<2'f
Sire hich o: ' alkaloid?

7. Give the strucﬁure7oE?h thiozf»er:

. s 8

ray

g
ERIC : 193 . X




1 ) - ‘

- ./' N

8-9. Illuatrate angd briefly axplain how an. qmido react
. diff&rant from an\amina with acid.- "
: : ' \

. H ¢
/_--f/\’ Vi Lo ‘ - .
Ty . ) .
: ' v " .‘v . . | .
' 4 ' . L L. ' X

10. éifeﬁan example of PCB

\ ¥ 44 T
L i . . P
. .
( : BT B
. . o . .

'
¢
*-,
Y
.
K
s .
>
h [}
. -
-
.
.

. .

1 - 34

, s

n
1)
! .
B
‘ <
v
’ . .
. » .
e s
r
’ '
v A
. . N
4
. ..
LY I ~
LN
. Q
N
—~—
AN F’

Aruitoxt provided by Eic:



Unit XIZT
' . A . Y I3

. 4
& ' . - . +

EXAMINATION .

* .
+
. ' .

13

Fill in the biank on .the firat aix queationa.e Give brief
angwers and illustrate structure for question 7 through HO..

v'(b

1, The following ntructure is called B

iuz—zuz Iugff-u o
H OQH OH ;0 N -
¢ e .

2. The rify in the following structure has been formed o

v o

by.a functional group - o

. : : "
3. The representation of the formula given in the previous
question is a : ' - formula.

v.4. The conversion between alpha andgbeta forms of mono-
saccharide is called _ .

- .

e 5-5j Fructose iﬂ 8 g i i g 2.is an example of a

. ~and give a poSitive
. Benedicts test. : ‘ : ‘ ®
£ 4 - . .
7. Give an example of a disaccharide.'

A
¢

116

EBJK; o 197




i

- ) V4

- ¢ ) ¢
\ t

8. why'ia maltoge a hetter infant food than lactose or
milk sugar? . . '

1] * ¥ ‘ -

A0

l ' h !
. : | AN -
9, Wifat is the differxance in sgtarch and cellulosa?

¥
e s ‘en - . .
10, How does glycogen differ from starch? ‘
\ ' -
' / ~
- 2

199
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o T Unit XIV

EXAMINATION
Uae briet~diacuaéion, with illustration to anawef the following,

+ ‘
1. Explain the importance of iodine number,

2. Explain the term polyunsaturated.

3.. Give an example of a triglyceride.

t

4. /ﬂow docs a wax differ from'n fat%

5. How are Boapélformed from~glyceride?

a

6. What difference in the physical property of fats
does double bonds in the fatty acid make?

‘

! s

7. How'do prostaglahdins differ from other fattiiijjds?
e :
> .

. 118

201



“Sunit XV . //

\ EXAMINATION

I} . 1 . | .’,

Use brief discussion ahd structure to anawer the £61lowings

¢ 4
.

1. Explain what is meant by alpha amino acid, !

2. Give the structure of glutamic acid.

3
! ¢
3
A\
\ .

\
\
'Y .

3. Explain the structure of a zwi:tcrion.

’ . L . r's

4., Illustrate the function group serves as a peptide bond.

~




»

8,7 Explain how the sscopdary structure of proteins are

formed,
K
4
i"‘ ' v -
6, FExplain how alcohols denature proteins,
" <+
4
)
¢
~ . -
'
, f
) n
lcy !




Upic &
1, e .. 4, a 7. e ¢ 10, s
. b ) 5 b ) é- d
j‘ 0 ) 6. a4 9, L »
Apte I
1, d 4, ¢ 7. b 10, e
2. e , ® 5. «© b, ¢
* b 6! b 9. d
Univ Il
l. ¢ $. b . ¥, ¢ 10, ¢
2. a- 5. 4 8,
. C \ 6'. C L] b
‘3
/ / unit IV
1 4‘ d L[] a 10‘ d
2. & 5. b B .
. b 6. b - r’a;
L
\
unitc Vv v
1 c 4. b .
2., ¢ 5. ¢ . &
'3. a ¥ » d ~

- 12)
Eﬂ&g;v -2




b,

tale Vi

Oxygen being Buch BoFe slectrapegative thah hydFagen
drays the ehared palf towards its suclel. Hydrogen
having lost electron denalty can now aecept eleleFih
depsity from ene of the posbopding pslrs of the ORygsp
af another water, 1.8, :

. TEe e i ' N
HOmedf v e ks ‘I;;
i ' ‘
X

Within any systes thepe 18 a distributioh g¥ensrgy
among molecules, Hams have enough to esudpe the

1iguid phase into the vapor, This esgdpe is appadsd by
the pressure of «he molecules alveady iR the ausopphere
{atmospheric presgsurel ., ‘ ‘

Enough eneryy esyat be added tofeach wateyr molecule 80
Lt can overcome the molacule-molecule attradeion of
depole-depole and hydrogen bondisg,

Water molecules in the liguid have a randos arrangesent
aRd extra engugy Bust be removed to get thel® into the
orderly arrazSe of a crystal structure, but the
temporature remains the sahe,

Water molecules are highly attracted to one another,
the molecules on the surface are pulled inward only..

i :

]

Large xnsolecules or cellas have a residtande to alide
past afd over one another,

‘The two factors that the prossure of a liquid are

height and density. Both factors are directly related
to the pull of graviey. “

 Humidity therapy involves the additions of water to

the gas being breathed by the patient,
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.**

Unit X

l . CH3—CH2-CECH

2= methylbutane (esopentane)

g

’ 4.‘ .¢H3 H, CH2-CH3 ’
5. 4 o > |
6. '>N..~R' |

7. eo plus numerous others -

8. CH3-CH2C1




ANSWERS
Unit XI
. 'ester

. ethyl ethanoate oxr etﬁ}lacetate

. ether

. 'aldehyde v
- propanal ox Pr*onaldehyde

1
2
3
4. ethylpropylether or ethoxypropane
5
6
7

. acid

>8. bééanoidlacid or'butryic'acid
9. alcohol & |
10. 2-propanolﬂor lsopropyl alcohol
],l."_ ketone l'- : Y
12.° 2-butanone or methyl ethyl ketone
‘ 13; phenol
- 14, .phenoi

1s. CH3-CH2—8-OH } .

16. . CHy- in-g ~OH.
Hj
e o

17. 0 jo: e ~

. O .
18, R-ﬁ-OI( + Na0H-> R-@ .ONa + HOI{
; plus numerous others




| | © Unit
1.1 CH3-Cﬁz-Cl ‘plus ﬂumerous others
2, CHé-Cﬁz4SH 'pihé numefdus-others
3. CHs-z-éH 4p}us numgrous othérs
.' 4.@"“2 | ‘ v
"S.v R;g-NHz plus nqmerous others
6. b X |

“NANSWERS - '

XII

)7 . CH3-IS-—QH3

9. R-NH, *H

plus numerous

| R—g-NHz o+ H =3 N.R

D
- R—NH3

3

~a

217 .

others

water soluble salt

Id

' plus numerous others .



ANSWERS *

Unit XIII
1. Aldose :
2. "Hemiacetal _ R :
3. Fisher .
.4. Mutarotation . , ‘
» 5. - Ketose L } , P _ .
© 6., will not - ‘ o
o o H 5 0H S
. H :
I E ' : q\jn:i Maltose or one of
H —————§ - many others -
. , : : . H _ o . .
\

AN
8. Maltose has two glucose unlts while other dlssacharides
have only one:.-

- :
‘3. Starch is a polymer of alpha glucose whlle cellulose
is a polymer of beta glucose. J ,

10; Glycogen is a polymer of 5000 monosaccharldes, ‘while
starch is a polymer of 1000 monosaccharldes.
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ANSWERS

Unit XIv

1. Iodine number measures the degree of unsaturation.
The higher the iodine number the more unsatujation

(double bonds)
2. Unsaturation is a term indicating carbon-carbon

double (pi) bonds. The bonds are more reactive than -
carbon-carbon single (sigma) bonds. Poly means.mqnyi

: \
¢ - 2 ¢
175

,:mfﬂMW“IHTQ_B_R — plus,humeroﬁs others .

-

H2~b-‘8-R .

Fats are triesters of theftrihydric'alcohol glyce;ine,
whilé waxes.are monoester of high molecular weight

monchydric alcohols.

s

4.‘

T

IO o A &
+ HaOH~y CH,~CH-CH, # 3 R-C-0: N

1
El

i=0 =0 £=o. I X
/ The reaction of the ester fungtional group of gats with
base yields glycerine and the.s,lt;pf fatty acids (soap)

6. Satﬁrated fatty aéids make g sgxiaffats{ The more
double bonds the softer the [fat unit,they becgme4plls;~

'3

7. The fatty acids in prostagtandins have carbon ring '
system in their chains. . ¥

Q- : | S a2




ANSWERS

Unit Xv

1. The amino group (NH ) is bonded to. the carbon next

in the chain (numbor two) to the carbon of the acid
' .functional group. i.e, 8
R-?H OH

}r: ) NH2  n ‘*\

ook
- - «CHe(= : : 2
2, HO ¢H2 CHZ iﬂ .QH . |

H.. . °
\ 2

3. Doubly charged molecules, molecules that contain both

a catibn portion and’; aﬁroh”portiUn“aré”twitﬁim;on.
ﬁ e ) T > N
uR-SH- -0

ONH

4. The amide-funtionalzgroup-the-priﬁary strucutre of

proteins. K

5. The secondary structure of proteins result from hydrogen
bonding between adjacent chains.

Alcohols do it by breaking the hydrogen bonds of the |

/;//;. Qenaturation is the dlsorganlzatlon of_proteln structure.
e
secondary structure.

o {
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OTHER MATERIALS IN THIS SERIES

The U, S. Depar ent of Education contracted with the.
Baptist College at. gﬁarleston to produce the following
'products, which are now available.as part of thae Rural:
Health Promotion Serios supporting an associate degreo in
rural health. - » '

B

1. A Final Project Report ,:including summaty "
information about the design of the 2 year degreej’
' conceptual, developmental, and applications issues; and a

compilation and analysis ‘of prélimiﬁary“qﬁalitathe
evaluatiOn of the program components (by professionals in
‘the health care fIEId) and the programs goals (by rufal
residents and care providers).. //- 4‘,
- 2-8. A”series'of'seven courses designed to meet the
needs of thfsatwo year degree including ~

Interpersonal Communications: skllls in

- lisuéning, sharing information, observation,
and assessment,with special focus on cultural
- concerns, verbal and non-verbal messages.
prldemlologz_ 1nter-relat10ns of disease

development and preventlon in a publlc health
‘model of host, agent, and ‘environment;
specially focused at the sophomore level. -
Concepts of bhemlstry. an up-dating of

traditional. chemlstry concepts for allled
health. _ ‘
Health Care Organizatdon ‘and Issues: An overview

of community health care systems with Spec1al
focus on issues such as flnanc1al suppdrt'
< ethical dilemmas, - changlng sedvices and
: technologles, and future dlrectlons, 1nclud1ng




. computers in intervention, treatment and
education. '
‘Health Promotion Seminar: A handa-on personal
' experience in behavior change around life-
style issues, including up to date data and
consideration of popular media ideas of

health promotion. ) ,
Fundamentals of Paragrofessional Cnre I and

Fundamentals of Paraprofesgional Care II: A

gsequence of two courses deaﬁgned to
produce a person educated in major health

issues and responses, with spacial skill
development in physical care, emotional
‘'support, personal hygiene, safety and first
aid (including Cardio-Pulmonary Resusitation)

A

Each of the instructor reeource guides for :teaching one of

‘the above courses includes overview material on the total

project (to prOV1de perspective for content and ‘

methodological elements) as well as context of the course
. in the,overall curriculum?.

9. Rural Health Focus Guldes for Core Content of the

Health Promotlon Associlate Degree: This document is the

"work oprrofe551onal educators in fields whlch make up the
curricular core of the associate degree. The focus guides
are the result of thoughtful con51deratlon by these ‘
teachers regerding how their subject crea relates to the j
necessary knowledge and competenc1es of a community |
paragrege551onal in health promotion... All of the authors
of the focus guides attended a wqushop on health

prombtlon whlch brought together core faculty, ‘health
eaucators, rural health sqsgologlsts, rural health care

s .Jh_~-;\ .;‘...‘- . 131 U /




‘providers, and yural health care recipienta, The fecus
guides are the product of thelr individual approaches to
the relevance of thelr aubjact mattar to the overall
degree; each gives ldeas for highlighCing particularly
useful areas of a core courae without in any way
compromising the existing goals and expectationa applied
Wto all students who take these courses. Bound together in/l
one volume, the focus gulides cover tho areas of
= Freshman English, '
general college mathematics, ' /
___melqannznldpaycnglmxfuuli__m_

TR
RRPRY

K
v

human-growth and dovelopment,
psychologywot adulthood and aging,
introductory sociology,

social service systems,

' New Testament religion,

" interpersonal communications skills,
‘group dynamics, ' |
anatomy and physiology,
microbiology,
introductory allied health chemistry.

‘The nine products listed above are in the ERIC
'-system; coplies are also housed with the contractor (the
Baptist College of Charleston, Charleston, S.C.) and with
the funding agency (the U. S. Department of Education,
_Office of Vocational and Adult Education, Washington,
:‘-.‘D.C-) ' . : , S &

-
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