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structures and, function of ‘the 1ungs) -and posttests, and a glossary
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. An understanding of basic humah -anatomy ‘and'physiology s essential to any »
(- person preparing to enter a health otcupation. This instructional unit is designed- (- .

}

¢

4

introduce you to the gtructures and functions ‘of the hurﬁaq respiratory
system--and the interrelationships o .&%iwo-—and to familiarize you ‘with some
y f

of the terms and concepts necessar
system: )

This unit consists of,a
and post-tests; and a gloséax"y of terms.

ap urderstanding of "the respiratory

pretest; four .modules with their optional actgivities

L4

[ 4

Bégin this 'modular unit by taking the brief pretest at the frant-of the

booklet. The pretest is for your use only, to

give you an idea of what is included

in this unit, ‘and to give you an indication of the -areas within the unit to which
working on the optional ‘activities). .

you should pay special attention (perhaps by
* When you have completed the pretest, turn

to check your own score. ‘You will not be graded on the pretest.

Next, read through each

to the angwers“in the back (page 29)

-

of ‘the modules (Introductioh to the Respiratory

System, Upper Respiratory Tract, The Lungs, and Riespiratiop)_and invps’tzigate

any of the optional activities that may be

optional activities will help you

helpful or interesting to.you The

. r’'s o . A e
At the. end, of .this unit (page 27) is a glossary which provides you with brief,
- )

b‘ ‘\

learn more about some of the material presented.
, eSEntE,

'~ definitions of many of the terms used in the modules. - .

Pow

!

Upon comﬁléj:ibn of each -module, you shoul

._under

ding of: the material presented, by your

d be able to demonstrate am . ..

pgrformance on the post-test.

."When you have finished a module and feel th

you un

derstand the jnformation in

o

.¢ Piece of paper and.pass it in to Your instructor,

that module, take the post-test that follows it.

who will give you your grade.

\ . o

Write down youar answers on ONE




.- . PRETEST

” .
‘ -

1.: Which of the followingfis a part of the respiratory systern? S ,
! , ~ - = ‘e . ¢ .
“ . .
S * A. heart . ’ : . o, . .

B. brain o ‘ R
. C. lungs ' T .
D. liver . TN :

- . v
. : N .- - -

. \ . N - -
g N2, Which of the following is removed from the blood &hrough respiration?

-
¢ 4 2

A. hemoglobin ' .

B. carbon dioxide ] ) .
glucose . ;
erythrocytes

R

C.
D,
- v ° . N )
' ) /—\ ‘ . ) ‘
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3. The,main function of the respiratory system is to provide the blood with
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4. During Snspiration, air first p;—._\ss'es through the: . ) .

S ‘ék bronchi. . R R A .
o . B>~ alveoli. . St o
' g C. lungs. o L -
. -+ . D. nose. - e - . . .
i . "a i\“v ‘ i R - ) ' ’ ! . .
. P _§ . ~ ., M . N . bl
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.+ . S, “The pairs of hollgw’ chambers surrounding the rasal cavity are called J
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Which)of%he following is found in the larynx?
A.' vocal, cords ‘
B. bronchi .
.« C. . turbinates
sinuses’

» ’ : P
- . . . \ B

.

-
<

The ‘twd passageways -that split from the

called - .. - .

The -pritnary muscie involved in breathing is thes

)

_pleura. -
diaphragm. .
pharynx..
trache a.’

I

- 7., The structures in~the-throat-thar. vibrate to produce sounds are the .

.«
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. GOMPORENTS OF IHE,}'BESPIRP::I'OR}&Y
s : A T

3 - b - - ' .
aware of in-dur daily activities.

" the passageways lead to the lungg and ¢he organs where gas

INTRODUCTION TO THE_RESPIRA‘!TORY. SYSTEM . .

¢y
o !

%
:

Goals - ' )
w=oas . , o -
. ’ -

»
-

K onn completioq ofbtrss‘modul'e, you shc/Juld bei”gb‘lie to: R
: N N . f’- ,' : "-"uc i

g ”
B

o
o

1. Identify the-components of the rpspim’atéry system.

* - h N "th: ¢

Iy y ‘ ) - B

2. identify the major fanctions qf .the respiratory system, -
' ‘s “ ’ :"’ ) ) . A . -

- - o - e v . "

“ ~ - 5 S
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¢ -
4

STEM _ o Z

.

» . g ¢ CL . . .o . |

o The respiratory syster-is the system of the body that we are probably most

Hard exercise, chest colds, stuffy rooms, and

aware of the actions of tHe respiratdry system and the
. N . ‘

;ﬁciént funqtloﬁlng. . ‘ —\2

< Although'' the  human body_can survive for a considerable period of time

withoyt some’of the materials necessary to support life (such’as fdbd and*water), ~

it cannot’survive for more than a few. minutes-without oxygen. - Deprived of a |
supply ofsoxygen, the cell¢ of the-body will“soon begin to die.' Two systems in the
human body, serve ithe critical function of bringing oxygen to the cells: the
circul@tory system, which.is thes system, of transpor e circulatory system s
the subject of another-unit), and sthe respiratory systygm, which provides oxygen

to the circulatory system. ' ' . A :
—~ .

frosty mbfnings makegu
need for its %onstant an_d

[y -

v

and gas exchange érgans. Essentially, the conducting organs {(Upper tract) form a

tube opening to the outside environment to permit* airflow to ard from the lower
area. This tybé includes the nasal cavity, pharynx, larypx, and trachea. )
v T R A -t 4 A

Gas ‘exchange occurs.in the lungs. In the ldwer-area, multiple branchings ‘of

. exchange occurs: the *
alveoli, whigh’ark.the functional unitd df the respiratory system, "Algo important
to the respiratory, process are the structures assodiated with the lungs: the
. pléurae, Xqg ¢hesp ‘watl and ribcage, and the disphragm and-rhuscles” that aid in
the meché’nipfl process of breathing.‘ﬁ . . o, e
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The respiratory system consists of two major divisions: conduct{ngc grgans '
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'Fu,@cnoNs OF THE RESPIRATORY sysTEM " .

I

- .

Breathing is_a& cycle that begins with inspiration, or- taking in gie. - Next
follows a two-way exchange: oxygen passes from the lungs into the bloodstredm’
and carbon dioxide passes from the bloodstream isto the lungs. Carban dioxide is .
a waste product of normal cell functioning (fnetabolism) and must be vénted fram
‘the body by expiration, gr exhaling. In fact, breathing is triggefed -when can;)?rf
dioxide .concentration .In the blood reaches a certain level; the body breathes?in .
order to eliminate carban “Yioxide as well as to take in oxygen. The cycle of
inspiration-expiration (respiratory rate) is triggered about 10-14 times per
‘minate in a resting adult and about 20 fites per minute iri*a child. The rate of
. fespiration depends largely on body demands.- As body activity increases, so does

. %the utilization of oxygen and the production of carbon dioxide. When the trigger
level of cagbon dioxide is achieved mare rapidly, breathing becomes faster and
deeper. _ :

Becduse the respiratery system is, open to the outside environment (through

' the nose and mouth), it is susceptible to particles ang bacteria in the air.
Pollutants and microorganisms arg taken in_with every.breath of air. Secretions

+ " produced by, the respiratory tract tpap.and engulf the particles .and pollutants, L
and even.contain enzymes which destroy bacteria. In‘this way the respiratory
system protects the body from constant “exposure to harmful particles, wnile:
carrying on the process of supplying the body with“the oxygen necessary to
maintain life. : . ) T .
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INTRODUCTION TO THE RESPIRATORY SYSTEM | L .
R . . "\ " .
- . ) Post-Test - .
. ‘ Y. ‘ . o ’
' _@a-nf ‘ .
© 1. Match the parts of this diagram (indicated by letters, A-E) to the sames of ’
the organs. (One of the letters will ngt be used. - '
- ‘ ) . .,
o . N i ' i P
) - — 0. - - . -
. =) o - a
N A. / =k — £ { o N~ .
8. . - s .
v - D N : '
' . LA / ) . }
¢ | ~ .
- . N
R < . . .
. / . P ] ( »' P— . &0 ’
tracheh , : ;. .
. . ﬁﬁ___larynx - - 4
; . :
- bronC.hus. . hY bt ' .
b ’ ) .
K ~__lung - - 3 -
. ’ . B \ )
. | L io .
/ . . ‘ °
‘. - ‘—JA X .o - -




@ - Whieno the following

-

. @
A. conducting prgans and gas exchange organs.
B. the pharynx and the larynx. * :

. C. - organs of support and organs of movemeéht.

.. D.' the trachea andthe bronchi: iy

A

3
- - hd -
¢
f

2 . P ad
3. - In the lower respiratory tract, gases a,ne\gxc‘r'iangeq betwgen'the‘ lungs and

bloodstream in the: .-

. o
a
L i -
.

A, diaphragm.‘ .

. " B. trachea. -
g C. pleurae. v ‘
D. alveoli. . - e
- . ¥
. - o ~

+ .A. esophagus o '
- B. pharynx R
. C. larynx. ! .
- D. nasal cavity o, :
4 ’:1 8
S o . ) i

- ~ o
.- S

. 5.  The upper respiratary tract has the ability to:
N T ’ ‘ng had
' A. eéxchange gases with the blood.
B.. transport oxyden to the brain. -
C. purify air.that is inhaled.. o
»  D. produce oxygen for the lungs.s |

- -

* /.

. A. nasal cavity.? o o 5
B. lungs.: - v .-’ -~ ‘ '
' .C._ blood. . . . -~ -
D. ¥ muscles. .. < o
' ) . ’ . * .
- R - 3.
' Y .. 2 v
, ' ~ RS » N
* , N . ) 4

2. The two fajor divisioﬁs of the respira’toﬁ system are:

-

-

t

.o, T , 7 : : o
' 6. . Breathing is directly triggered by high catbon dfoxide concentrations in the:




nose, ‘pharynx,

THE NOSEr . SN

4

v

-~ M ’ v

N , !

.Goals: . o,

Upon cgmpletion of this module, you shpul'd be able to:

$

Identify the 'structures of{the nose. - ' - T

Describe' the fanctions of the nose and its relatéd structures.’
ldentify the structunés of the pharynx, larynx, and trachea.

Dqséribe the.functions of the pharynx, larynx, and trachea:
* ' 3 , f 9 .
- ) T . . ) -

L3 ;-.(

o

g -t

Air enters the body through the UpRper respiratory tract, which include§ the

b il -

R » T

[N

larygx, graghea, and bronchi.” Each of these organs is uniquely
eqbippéd to help provide the lungs with p\roperly\ conditionéd air .and to maintain’
the flow of air through the system. ' T .

. . .“. - ~ » ) .
The %ﬁe, is the first organ of the respiratofy system. its external openings,

>

pihbeshatieeteg

"the nostrils or nares, lead backward ifto the nasal cavities, whieh. arg.s
by.a wall oft cartilage %d bone rcalled the septum. Or_the side walls :}ng

_gingges SUTTO

cavi;ies,areﬂfhe turbinates, gpiral passageways which hang like “sagging $

in the. path of hooming .air. Hollow charnbers~within the facial bones called

und and open into the nasal cavities.’ The sinuses and .walis of the
which are'”

nasdl cavitied are lined with mucous membraneg containing cilia,

are cohstantly in mo

microscopic hair-like structures on the surface of thg mucous cells. These cilla ;
tion; they beat back and forth+aboot 10-12 times per sécondes

Ciliated mucous membrane axtends through the -entire “upper respirat
and,, as will be discussed, has an important function. L '

Qry tracl
1

" " In addition to proyiding the injtial openings to the outside air, the nose has
other functions. Nerve endings in the roof of the nasal cavities are re

for the.sense of smell, or olfaction. Olfaction can serve a protective funetion by

warning the body of air possibly unsuitab;e or dangerous to breathe.
. ! . ! . . ,

I N
- - . . P
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A

» T ?

“In another” functio
' condition the air going to
_air in the environment vary
.'édhditions within the body; inspir
tissue were 4t not for the
mijcous mefmbranes.
© structures, it. becomes,vwarmed
temperature

a
oy
iyl .

. they

J . Also, the nasal cavities fi
system.. Mucu

traps incoming p
mucus wo\uld quic
moisfening”"a@nd, protective pr
cilia oves -the fnucus to the
matter, it is swallawe
' upper respiratosy tract,
toward the pharynx constantly, lik

articles. If the

THE PHARYNX ~

-~

The* pharynx e
down to the larynx. Becau
respiratory syst
mucus sent to it
warming and moistening
base of the throat the p
- the neck it leads to the esop

the

5 ) ¥
CEAR YNX

i~

&

RO

%

T3

a
A rigid,. box-like
houses and protects the voca

oyr vocal cords; which use

. ‘exhaling of air, te-produc
cords’ also .quard the opening
tract., Between the cords
- trachea. Should anything
accidentally enters tite {arynx,
respiratory -tract. Also, the epi
_glottis"to geal it off when food
lar)ynx protects

structure

is a

ni- the nasal cavities acYas a
the lungs. The tempera
a great deal as compared
ed air could «dry ou
fact that the air must first pass
As air entefing the body passes over

and humidity.inside the lungs.

! lter and cle
s. a thick and sticky

kly become covered
prerties.
pharynx where,
d--and later disposed of by the stomach.
‘the cilia carry mucus an

by the ciliary esca ator.
inspired air, whic
harynx opens to

h’gggi,
J‘/

| cords. -We can speak an 1
oir ability to contract, combined with the cpritrolled

e different vi
te the traches, 'a largé tube of

intended. for .the esophagus
“the glottis ¢

the respiratory tract frem ®a

I's
sort of "air conditioner
ture and humidity, of the.
to ‘the fairly constant
tor freeze the delicate lung’

the turbinates and
and " through thes®
level bf_-the

and moistened almost to the

]

- ~
5n-the air goeing into the .rrespiratéry :
 fiuid produced by the mucous membranes,
respiratory tract were not lined with cilja, the
with trapped material and’ thus lose its
But thé constant, waving motion of the
together with~the trapped foreign
In the rest of the -
-out gubstances

d the filter
e a downw‘ard escalator.

1 I

A

is the throat, a cavity extending frorn, hehind the nagal cavities

is an area common to both.the digestive and

etes the-task ‘of
e nose. Af the
at. the back of
ach. -

The pharynx also compl
h was begun in th

the larynhx, or voicebox;
be‘ which carries food to the stom

£
,—4'

.

seit
ems, the pr%is ideal for disposing of « the "particle-filled

i
.

the tu
’)

. -
—~

(

made of sturdy plates of cdrtilage, the larynx
d- make Sounds Becguse of

~—
] \

It in $ound. . The "vocal
the upper resgpiratory
which leads into the
(like food or water)
an close shut to geal off the lower
lottis, an elastic flap of tissue, folds over the
or liquid enters the pharynx: In this way the
king in arything’except air:

brations that resu

slit called the. glottis,

v
°

¢ /

A

.:1:3;,{'
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Faunl

The last passageway of the upper respiratory “tract
»windpipe," a short tube about five inches long and one inch in diameter which . -
It is made of about 20 C-shaped rings of
cartilage, stacked one on top of another and joined ‘together by tough connective
tissue. Cartilage provides rigidity’ ard protection which allows the passageway to
rernain open regatdless of the position of tne head 'and neck. Although. the *
C-shaped cartilage is rigid, the back of the trachea, where it lieg against the'
esophagus, i8 soft. This .allows for expansion of the esopha

. links the pharynx and the lungs.

passing through.

N e

“The trachea is the .end of the upper respiraté’ry ftr'act. It leadg to the lun:gs,‘

THE TRACHEA - L

L

-

o2

© .where the actual respiratian takes place.

‘ Eigu;e 2 shows the structures

of the uppei‘ respiratory tract. -
&\

. i “

~?&

s the traches, or .

gus when food is

>
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Opticnal Ac'tiv'lt?es

o Look at the
cilia.-

-

.

z
4

. u

\

.

ood "goes down the wrong way

' ‘ T . . : L §
structure of ‘the cilia under @ mMicroseope, or v1ew. slides o‘ |

.l
.

. Discuss whatvacr,ually happens when t

. Find put about the e
someone is choking. E

margency procedures an
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" P UPPER RESPIRATORY TRACT ’ .
L R post-Test . . . - e
; ? .. \ - . R .
' - f N ' . R e v
"1, The Hair-like structyres.within the ‘mucous membranes of the nose are celled T,
s : N . ol N\
‘- 5 "’ ]' . . . N . -
K 2. A major function of the nose is to: :
A.- effect gas exchange. . : .
. B. mdisten air.: W%, . R
< ¢ C. produce blood cells. :
. D. protect the sinuses. A
. ﬂ ) . (
3, The sense of smell is also known st , - .
-.. A, olfaction. "
’B. . turbinate.
C. cilia. ° ’ ' -
. D. (gustation. - ) . /1
: 5 ¢ . * T
- . r—")
4,  Mucus is proddced by mucous membranes in the: '
< ' [ ”»
, A. lungs. R v .
v B- BIVEOH_.. L M -
C. sinuses. g
'. . D.  esophagus. - (° - ’
- o - )
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Str\mturés of the nose serve a aprctuc’tiva” functian by: d
s - :

A. preventing food from entering the traches. .

B- warming air entering the body. © ..

G. removing poisonous substancas’from the blood.

D. preventing carbon dioxide 'from entering the lungs. . T
. ," . ] .o, v . - . s ‘ / - N
. (\ . he " . v ) .Q .
N ~ N~ ‘ S~ [ .
v » “; - .'? . o ’ . , * ES
The nose is divided intd two nostrils by &: ' A N '
. o A B " R
A. bronchiole. | R
B. septum. , , ' \,ﬂ//\/ ‘
Cc CB\_Iity- .. I ’ N b . .
D. sinus. . . IR

, .

Which of the following is NOT a conducting organ of the respiratory system?

A.. pharynx . R
B. trachea -
C.- alveolus, ®
D. larynx - . . ) ) " . o ¢
4 ’V’ Jﬁ"-@ ) , -~ . < ) ! N ."0
8. The passageway that connects the nasal ca/vity and the larynx is the .
L) ' - - N . ’ .
LY ’ ‘ - v —— ‘. L)
LN
9. The tracheais a pro;ective structure bécausé it is made up of: - o
. . - - ;
. A. bones and fatty tissue. "L t oy
8. C-shaped rings of cartilage. ; ‘ . ‘. .
- . C. blood vessels and ligaments. ’ .
. .~ . i D.  tendons and muscle.. .
Y "' Y
< . ]
< - ‘1 7 e . ’




10. The structures that constantly

1. What is the n

S~
—~

the pharynx ate the: .
< A" singsaa' » ‘ = [' <
. B. bronchi. ' . :
K C. alveoli. R 1
D- Cilia- . ’ ‘ N

’ N
. & *b . . :
.
» A " T v
v -
¢ e N ' s N
&

ame of. the slit that openg into the trachea?

¥ .
R -

I R
12.  The quction of the epiglottis 18 to:

7 . .
. 'A, remove ca'rbon dioxide from the blood.

. .B. produce mucus.
C. prevent food fro

.

entering the trachea. '/

‘. D. protect the vocal cords. .
.. ~ o s
s o
‘L, o ,
4 /
4
’ - v
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carry mucus and foreign.particl
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Goals: - . ~ .
L \

!

. Upon completion of this medule, you should be able to:

& A £ )
1. Identify the structure of the lungs. - '

2. * Identify orge{ns and/or stwct:ﬁre's.related to the lungs.
, X

" GTRUCTURE OF THE LUNGS * =+

Only the \mechanical process of conducting air takes place. in the:"'upp_et_'
respiratory tg‘ct. Actual respiration, the exchange of gases, takes place'in the.

' . lungs, w/c “a ideally structured to fulfill this function. . S,
The two lungs entirély §i1l the chest cavity. Shaped like large. blunt cones, -

‘. they point upward past the claviches (collarbones) and are broad at ‘their basesi .
_which rest on the upper surface of’ the 'digghragm at about the level of the’
seventh rib. Because of the position of the liver, the base of the right'lung rests
. higher in the chest than the base of the left lung. Short and broad, the right lung,

ia. divided into 'three lobes. The left lung is divided into two lobes and is longer

and thinner, to allow for the space taken up by the heart. - . L.
. LI

. I

. The two main bronchi, which split off from the trachea, connect the upper
. ‘respiratory tract to the lungs. About orfe-half inch in diameter, these bronchi

" resemble the trachea in tbat they too are made of rings of cartilage. As the
bronchi continue to branch off into the {ungs, the passageways divide into smaller

- "and smaller passageways so that, the 'e_ntire'brc_anchial system resembles a free
(upside-down). The, next” branches of this tree are tRe* bronchioles, tiny
. passageways that reach deep into the lungs to .bring +air to every poasnEIe area.
~_As the tubes divide further and. get smaller, they become: the terminal
bronchioles, Here the walls of the bronchioles lose their cartilage and,Kbecome’
thinner, until the-walls are simply a single’layer of tissue. The smallest twigs _gf
the bronchial trées are .the respiratory bronchioles, which lead directly to the
functional units of the respiratory system--the alveoll (see Figure 3 on the next

. paga).' . ? .
% -~ : ) ’ ‘. * . ’ - ' o




.

Py

"RESPIRATORY
BRONCHIOLES

Figure's'. The Terminal Structures of the Respifatory System .
, 9 \ . ) -

[

o \

Al\;eoli are microscq/pic bubble's; of very thin tissue%_lus'tere‘d around the

respiratory bronchioles. Each cluster,, oI alveolar sac, is made
individual alveoli. Because they are clustered, millions of alveoli wi

up “of many. L

th extremely

thin walls can fit inside the lungs to provide the lungs Wwith a vasy inner surface

‘afea. This great amount of thin-walleqd surface aree’ permits " d

iffusion, gas

" exchange between the lungs.and the bloodstream, to take' place efficiently.

Because of the thinness of the alveolar walls, the lungs could not support
themselves Or maintain their shape were it not for the:pleurae. These are the
membranes covering the outside of the lungs and lining the chest wall. The
visceral pleura is. always in contact with the lung tispue and rests against the
parietal pleura, which lines the thoracic (chest) cavity and diaphragm. Between
these two membranes is.a thin film-of an oil-like substance which binds them
firmly together. The rigid chest wall pulls the parietal pleura outward; the
parietél pleura pulls on thegvisceral pleura, which in turn pulls on the {ung-tissue.

This constant pull keeps.the thin-walled iungs from folding up an
Pleural fluid also' lubricates the lungs so- that ‘they can mave in re
chest: wall with very little friction. _ R

- ’. N \,.

~
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lation to the
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- Optional Actlvities v

2

)
”
.
“d

. Liaten to tbe sounds ofebreathing withy a stethoscopé. Ar‘e")they. the same

all 6ver the cheat and back?" Why.or why’ not” e S .

e -Discuss how cxgarettq amokigg affects the structures and function of the; -
lungs. ... e - < T 5.

’ f_,
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/7 1. The bottoms of the lungs rest on the: -7 SR A e . - .
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. , A. intestine. ; v T e -
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_.- C..iheart. . LT ' ‘ N R .
: ’ ‘D. ‘ diaphragm. - PR oo e . R —_—
"'%”vf g_\ * -~ D ° di p - ' g . ~ * ' b :‘ ’ L] - vz ’ Y
- ’ S ) L . - V. *
. . . < > a 3 B € . -
- ' N Y . - 5, * . F N . i o ©
. .. K . ... . ’, ‘2 L . . T f . )
L. s 4. Lo et T / .
., ‘? 7 . <,:- . ‘ , . , - . ¥ (_\" Co . TR . e
. S Lt et s ° .
. 2, The thin-walled bubbles in the lungs where. gases are exchanged arg the: . .
A, 5 Ao o ¥ - o .o c.
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' ‘ - A. bronchioles. . C - - .
' -, - B. "turbinates: \' L. ‘ ’ e
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¢ 3. The membranes which connec} the lungs to the wall of the chest cavity are, -
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‘A. pleurae. - ’ X - o '
. B, cilia. . \B “ . .0 oLt
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4. Name the two types of pleura contained in the chest cavity, ) o .
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5., A ch:atér of microseopic alvéoli is called an alveolar
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RESPIRATION

3

Goals: . 3 . )
‘ . L / DL ) . R . : - &‘ .

- ,Upo_fm édmplegion of: this module, you shoulg be-able to: -
. A N ' i

o

1. Identify the types of respiration.

s 2 Identﬁy and describe the processes involved in respirat'ion.

‘e . - ~
o ~

3

- .
"~ S - _—

[} L . . &

TYPES OF RESPIRATION ;

B4 «©

¢ Respiration, or gas exchange between the blood and body tiss}ies, occurs in

‘two areas: betweers the lungs and the pulmonary blood supply, and between-the *

" bloodstredm and the cells of the body. . . »

14

< Internal’ respiration is the exchange of gases bétwpen'the blood and body,
cells. (This process is desacribed in the unit on the circulatary systemsz)” Externat

respiration is the exchange of gases between the blood and the lungs--a process

which, first requires:that oxygen-be .présent’ in the lungs. The active process of

getting air into'thg lungs.is the function of the muscles of resfiration. _ .
- * - A s '
v . , . * . - . 7/ _ ; .
PROCESSES-OF RESPIRATION |, oL - ‘
" . . .
The diaphragm is the primary miuscle of respiration. It is attached to the

bases of the lungs and the lower edge of the ribcage. When the diaphragm is
relaxed, as it is whéen not involved, in inspiration, it bulges upward into the chest
cavity. _When it contreets; the diaphragm shortens and flattens out, pulling

downward. Bacause the lungs are attached to thé diaphragm by the pleurae, they - -

too are pulled downward, and their interior space increases. This expansion
causes the pressure in the lungs to drop below atmospheric pressure (the-pressure
on the air In the outside environment). As a result, outside air is forced into the
expanded lungs throygh the upper respiratory tract (inspiration). =~ — '
./ N s - . . . .
e )

o . . <
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“ In_the brea'thlr!g' process,.the ribcage viorks in much tre cdmie way as the
diaphragm. The ribs are sttached to the spine and.breactvone in such a way. that

they are ‘capable of swiveling up ahd, out; muscles called irtercostal muscies R
cause this swiveling motion “during inspiration. .The effect of this motion ‘is to . .

enlarge the diameter_of the ribcdge, which expands the entire chest wall. As the .

chest swall expands, the pleurse cause thg lungs to expand with it. Again, the '
exgansion of the lungs cauces 4 drop in internal presgure and the outside air flews e
“inte the-lungs. . Do . . .
. The 4rength of contraction of tne diaphragm’and the intercostal inuscles  * - -
changes the amount of air ‘taken in with.2ach breath during inspiration. ln quiet L

breathing, the diaphragm flattens out by only an inch or so, but 1h heavy
breathing it can drop more than three inches. The. heaving chest of.an athlete
who has just run a cace.is an example of greater-than-rormal chest (Mnd
therefore lung) expansion, which tauses inspsration of greater-trhan-normeal

amounts of air. - : : ‘ . (/
S~ ) K3 . ) .. .

. The ambunt: of air inhaled and ther exhaled with each breath is ‘callg'd the + -
tidal volume, because it ebbs and flows: Average resting tidal volume is about _ .
500 cubic centimeters (cc), or about a pint, of air moved- by the action of the
respiratory muscles. Wren the need for, air is greater, as in stress or exerciss,
the muscles cause greater -chest expangion and the tidal volume increases
proportionately. There 1§ always a supply of air left in the lungs which cannot be -
exhaled. This reserve i3.called residual volume; it helps prevent. the th'xn:-wallf:d\ s

passageways of the lunas from, wollapsing.. It is a substantial volunie--about 1500

cc, or over a quart. The, vipal capacitygof the lungs is-the maximum arnount. of v /
|
|
i

air that can be forcibly inhaled and exhaled in one breath

The end.of thé respiratory-cycle is expiration, which eliminates carbon .

» dioxide from the blood and the body. Expiration, is nquirally a passive process: :

the draphragm and intercostal muscles relax aid the ribcage and_chest cavity

lose their expansion. The lungs, which are elastic .in nature, return to their

unstretched size. The waste air is forced out of the lungs and bark through the )

upper respiratory tract to the outside environment. The speed w:th which the .

respifatory cycle occurs determings respiratory rafe. A normal resting adult '

usually has a respiratory rate of about 10 tu 14 breaths (cycles) per minute. . * /

In Burpmary,,the respiratory system takes in air; walins, racistens, and
filters it; transports it to the system's functional nrfits, the alvealy ~upplies the

blood with nxygen; and removes carbon dioxide from-the body. |

. -
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in this maze by circling the words. They may appear
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larynx

regpiration

alveoli

trachea

lungs

cilia,

wvocal cords

'diaphragm
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RESPIRATION,

Post-Test

\

]

1. -Th}‘ﬁupply of air that always remains in the lungs is called

! ¢
- 4 .

.2. The muscles }/hich elevate the ribs i}m breathing are the:

’

A. pectorals. e ‘ .
B. turbinates. < ..
T. cilia.

D. intercostals.

S e e
¥

* .
. X

3. The exchange of gases between the lungs and the blood.is called:

-

~ : A. external respiration.
- B. oxygen transport.
C. osmosis. . .
.D. Ccapillary action.
b
’\
4. During breathing, outside air i8 forced into the l'unge»?ecause of:
* A, adrop in external presaﬁre. !
B. an increase in-residual air.
) C." a pressure drop in the chest cavity.
. v D. .an increase in tidal vplume. °
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5. The maximum ambunt of~ air that can be Inhaled ‘and exhaled in-one

is called: ¢ ~ .
A. tidal volume. ’
.B. -vital capacity. . .
C. inspiratdry reserve volume. : L . .
D. . residual volume, : . . .
: .
,, 2 )
6. A normal, resting adult breathes about: ‘
" .
A. 5-9 times per minute. . . ’
B. 10-14 times per. minute. : B ‘
C. - 15-19 times per minute. )
D. 20-24 times per minute.’ [
- ' ’ .
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GLOSSARY

alveolar gac: a-cluster' of alveoli.

. alveolus (pl. alveoli): a microscopic bubbl
takes place.

-

brbnchiole: a smaller division of the bronchi.

w

Iy

s

e within the lungs where/gas exchange

>

o,

bronchus {pl. bronchi): one of the two tubes that branch off the trachea and into

the lungs.

L 3
L

s

chest cavity: the cavity in which the heart and lungs are located. -
cilia: hair-like projections from the upper respiratory tract. M-

“abdomen.

disphragm: the primary muscle of respiration; located between the Ehest and

. diffusion: the r;&\ing of materials (especially gases) thyough the motion of

molecules.

epiglottis: an elastic fold of cartilage wh

<

- ’ ?
ich guards the opening of the trachea.

~ expiration: the act of moving air.out of the lungs; exhalation. <

external respiration: the exchange of gas
Blood supply- .

es between the lungs and ‘the pulmonary

3

glottis: the slit-like openihg of the tracf\:aa.

. * i

t A
inspiration: the act of taking alr into the
Intercostal muscles: muscles which move

internal respiration: the exchange of gases betweefi the blood and body tissues..

o -

larynx: the respiratory organ responsible

nasal cavitys the hollow intérnal structur

nostrils: external openings to the nasal cavity. = . .

y
- t

'olfaction: sense Qef smell.

2 ]

-

lungs; breathing in. ) .
the ribs in breathing. N\

- ¢

for voice production. -

.

e ffom the nose to the-pharynx. :

s

-
-

/e
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gharzﬁx: the orga

-28-

n between the oral cavity and the lafynx,

respiratory and: digestive systems. :
pleurae (sing. pleura): membranes attached to the exterior of the lungs and

shared by both
-

connecting them to the walls of the chest cavity.

relating to the lungs.

gulmonarz: of or

-

t

residual volume: the supply of air which always remains in

the lungs.

reagfration: the exchange of gases.

the final subdivisi

on of the bronchial tree; lead directly

- tidal volume:

"upper respiratory

raaglratdr¥ bronchioles:
to the aIveo[l.

7

. segt’um{ a wall which separatés the nasal cavity.
- sinuses:

hollow cham

-

: te'rminal bronchioles:

——

"gas conduction.
the am
trachea: the tube-wh

a——————— "
turbinates: areas wit

bronchi.

vital capacity: the

respiratory.

vocal cords: f}b’ngﬁs hands suspended ac

+

speech. _.*

bers surrounding the nasal

{

cavity-.

the last division of the bronchioles whose sole functigls

ount of air moved in and out of the lungs in a normal breath.
ich transports air between the larynx and.the bronchi.

fin the nasal cavities.

\

tract: the respiratory passageway from the»nosfrils to the

maximum amount of air that can be moved through the
gystem in one breath. ‘

I

ross the larynx which vibrate to produce
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. . " INTRODUCTION .

-

’

These inst':ructional modular units have been ‘developed for the Penrisylvania
Department of ‘Education for use,in vocational education programs.. They were

designed’ on the’ assumption that a-basic understandigg of human anatorhy and
physiology is essential to any person preparing to enter a heafth care occupation
such as practical. nyrsing, nursing assistant, medical assistant, emergency
medical technician, or dental assistant. Each of these modular units will cover,
the most important aspects of one of the major systems of the human, body. In
the first four units the following systems will be covered: circulatory system,
respiratory system, musculoskeletal system, and digestive system. < '

This Instructor's Guide is designed to provide suggestions to you on-how,_ to
use a modular unit most effectively in your instruction. These recommendations,
however, do not represent the only way to use these units: you may be able to
devise more beneficial usegsdorhe materials. -

. \

il THE MODULAR UNITS * ) .

.

Edch modular unite is rpade up of several components: .a pretest, four to -

seven instructional moduleg with corresponding post-tests, optional activities for
the students, and a glossary of terms used in.the unit. Each of these components

has a specific purpose and is organized in a specific way, gs will-be éxp}’gined in

the following sectlons. . NN
. - . ~
N s
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; .
Pretest _ .
4 l , ) .

After reading the prefgée, which is simply an intreduction to - these
instructional units, a student %r,king through a modular unit should first take the
pretest. As its name implies, this test is designed to be taken by the student

before be?inning work on the materials contsfned in the unit. Its plrpose is
twofold: (1) to stimulate interest in the modular unit by giving the student a

‘preview of the topics covered, and (2) to provide a means ‘of self-diagnosis so the

1

student méy-identifgy,, based on performance on the pretest, those areas of. the

L 1N
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. Instructional Modwles . . . v

. student with an oppertunity to pursye the content of the module at a m

modular unit’ which may require special -attention and extra effort on the part of
the student. After selscting an.‘apswer to eactLbf the prptest questions, the
student should turm to the back of:the.modutar uri® and check the carrect
answers. If the student answers incorrectly  on a numb\@f@f questions dealing
with a particular subjec’:é, then .the student should.pay cloger "attention to the
madule on that subject. - . - R )

N d

~ - H

\ o
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This modular unit .is composed of four sgparate but closely related modules,
including: Introduction to the Respiratory System, Upper Respiratory Tract; The
Lungs, and Respiration. °After. taking the pretest and checking .the "answers, the
student should read through and study each. of the instructional modules. For the
student’s benefit, each. mddule begins with a statement of the goals, or
objectives, that a student should have mastered upon completion” of that
\%azic lar module. The level of achievement of these goals is measured by the

- Stydent's performance on the corresponding. post-test. The-language level and’

content \of each module is aimed toward the student seeking an introduction to'
-the- components, structures, and functions and the-basic terminology. required for

an understanding of the respiratory system. o ~
’ ‘ . e . ’ L * ‘° . . ~°.
Optional Activities . _
Y . " . . . ¢ .
£ 3 . ®

Following many moduigs are’ optional activities intended to fJ’th%de he )

in-depth lével. Many of these activittes may require~teacher participatian,
{east if obtaining and preparing additional materials for.the student to utilize.

- had

<« ‘In additfon to t?\e' optional activities available to the .students, you
choose to provide further information’'to the students by teaching a brief uAf on
the common disorders of the respiratory system. Discussion of these disofders

has not been included. in the texts because a basic knowledge of the
etructure and function of the human body in a healthy indjvidugl seems

appropriate- for t_:he purposes of an introductory progrém. If you do.choose ™o ‘
discuss common disorders, the most effective.approach may be one in which you,
use disorders to illustrate what can go wrong in the body, as a means of

.clarifying the students' umderstanding of how the body works when functioning

properly. " . . .
. You may also wish to provide students with the names f books or articles
as suggested readings to further their uhderstanding of a particular area. ’

3
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Glossary R
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E After the last of the modules in the unit is a glossary. Thll is not intended
to be a co"mprehen??e' glossary to' be used by the student as a dictionary,
Rather, it includes the basic terms used in the unit which are necessary to an

5 undetstanding of the system covered. Thosg words: which appear. in the mogdules

and have been defined in the text are not always defined in the glossary. Some -

of these “particular terms have been used in the module because they are_
essential but difficult terms needed to explain the content taught in the units

The student should use the glossary to review the vocabulary essential to the unft

[ -~ - -

before taking fhe post=tests. < ' . N

° .
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" Post-Tests . | P .
N =

< 4
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The post-tests are the final assessment of-a student's understanding of the
material presentéd i each module. They consist of multiple-choice and
open-ended questions designed to measure a student's mastery of the goals
(objectives) stated at the beginning of each module. Each of the questions has

. .. beeh written to measure an aspect of the stills and/or knowledge that a student -
may be expected, tq acquire as a result of working through a particular module.

When a student has finished studying a module, has pursued any chosen optiortal
activities, and has reviewed the vocabulary: in the glossary, the student should

take the post-test that follows the module. - . -

[
-

v
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C ‘ . _SCORING THE POST-TESTS - B

©

: As previously mentioned, the purpose of the post-tests is to, measure

whether or. not a student has mastered the objectives (goals) stated at the

-beginning of each medule. Due to the differing lengths of the post-tests, the
variety of ways in which ‘teachers may chooge to utilize these modules, and*

discrepancigs among studé@nts' previous exposure to the "subject matter, it is not
practical to get a standard cut-off score on each of the tests that would indicate «

" mastery offthe objectives. Rather, teachers. are asked to use their professional

i’udgment in individual-cases to determine if a student's performance on a
post-test indicates that he or she has mastered the opjectives) stated for that -

. module. In making this determination, you should consider at least all of .the
following factors: . - - >




» (1)

.y

(2)

-3

(a)

‘-4- .

How long is each post-test? B .

AJ

How much information is included in each‘module and how cd@ is
the information, relative to other modules? <o

»

Has the student been exposed: to the kind of curricular material

“before? That is, has the student been taught the basics of this system
. of the body before? ‘ -

o “

Should the entire ‘class be reqhirpd to achieve a certain score in drder

‘'« tp pass, or should each student be tonsidered individually? (This

depends on how nd with whom you use this module as instructional
£ ; : instr

material.) _ - ) L
. (5 Should the student be graded pass/fail on each_post-test--i.e., on
mastery of each madule--or on the unit as a whole?
To facilitate the scoring of post-tests, each student will record his-or her R
answers to all the post-tests on oné geparate sheet 0 per. You should mark ) °

each answer corrgct or incorrect, then give the studenta "nass" or "fail" on each

module, or on the unit as a8 whole.

-slightly from those listed Below, but these responses may also be acceptable..

Because of the subject mafter, responses to open-ended questions may vary

Again, 'in these cases instructors are asked to use their professional. judgment to
determine if a response is correct. . - : .

your students' papers.

)

[N

Use the following list of answers to questions on the post-tests to grade

[ ..
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ANSWERS TO THé RESRIRATORY SYSTEM POST-TESTS -

" Medule/Question;

-~ ‘
A

Introduction to the’
Regpiratory System:

1%

@

i
'
N £ W

<

N
Upper Regpiratory \ '
Tract:

l -
2 {
3.
4
5
6 o
7

. 8 .
9 - C1

. 10 \ :
"1l -
o 12 o

J Ci-- lung

A .

?

RS

" Correct Resf:onse : .-

B - trachea
# A — larynx ‘
£ -- bronchus

L4

OO»0O>»

Q
=
[r+]

B OODOPDO,

haryr:nx

o

lottis

([@l'=]
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‘Module/Questlion
~ 0 , .
The Lungs:
. 1
"~ 2
3
4
5 4
d
Respiration:
1 .
* % 5 i
4
-~ 5
6
- w ¥ %
Q‘“. .
‘e
£l
LA
>,
Yo oo, -
* = &
T % .

[ 4
.
L]
-
2
~
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Cox:rec,t Response

A

sac

D
At
C

B
B

parietal, visceral™

B residual volume
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