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i@ Chwong 3 HE THU CAM

-

3.1 Khai niém hé thu cam
* 3.2. Cac giac quan dic biét
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i@ty Hé thu cam

Hé thu cidm hay cén dugc goi bing cic tén
khac nhau nhu co quan cam giac, ¢cd quan
phéan tich, gidc quan, thu quan. N

¢+ Hé thu cam la co quan chpyén trach gom
nhiing t€ bao da biét héa dé ti€p nhan kich
thich t& méi, trudng bén ngoai va bén trong
doi véi co the.

+ Mbi trudng song ludn bi€n,doi (cd bén ngoaj
va bén trong) doi héi co thé phai phan dng dé
thich nghi.

¢« Diéu dé ddm bhdo cho tinh toan ven théng
nhat cia co thé ddi véi méi trudng, dam bao
su can bang cho cac hé thong song dé ton tai

va phat trién.
Nguyén Hiru Tri '3
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@h Cau tao co quan cdm giac

Co quan cadm giac dién hinh thuéng cé 3 phin:
— B0 phan ngoai bién

- B6 phan dén truyén m\ -m
— B0 phan trung uong .oy

X
\qﬂ\

>

Brain and spinal cord
EMtector
Peripheral nervous Central nervous.
) systam (PNS) ‘systam (CNS)
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ity Xic giac

Xic gidc hay co quan cam
gidc da va noi tang bao cho co
thé nhiing cam giic va cham,
ti€p xiic, néng, lanh va dau.

Pay la co quan chi€ém dién
tich 16n nhit co thé (khoing
1,5 m?), mot minh n6é chi€m
khodng 16% trong lugng co thé
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1] Da ngudi
-

C&u tao gdom ba 16p:
- Lép biéu bi (epidermis):
- Lé6p da chinh thitc (Dermis)
-~ Lép du6i da (Hypodermis)

Figure &3 s i s
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@ity Biéu bi
Biéu bi 1a_biéu mé det tang coé sung bao
phd bao gom chi yéu la cac té bao siung,
ngoai ra cén cé ba loai t€ bao s& lugng it
hon 1a t& bao sic td, t&€ biao Langerhans va
t&€ bao Merkel.
Cic t& bao biéu mé cé6 tinh héa siing goi 1a
t€ bao siing (keratinocyte).
Nguoi ta thu’o‘ng phan biét da day khong coé
long véi da mong cé 16ng cé & nhiéu noi
trong co thé
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@ Té& bao cua biéu méd

-

Té& bao siing: T& bao chinh cta biéu mé téng hop
keratin, mot protein sgi gitip cho da bén viing va
c6 kha ning bao vé, cé tinh chun gian, da cé thé
trdi réng, bao phi moét dién tich 16n trong cac
truong hop sung, phu hay khi cé thai.

T& bao sic to: tong hgp melanin, sic té da giap
bao vé da khéi sy hiy hoai cia tia cuc tim (UV).
T€& bao Langerhans: con goi la t€ bao tua nhanh
ciia biéu mé 1a dai thuc bao di cu tit tdy xuong
vao, c6 khd nidng thuc bao cidc tdc nhin xam

nhiém
.
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@ity Mau da

Phu thuéc viao 3 loai sic té
Hemoglobin: do mach méau da cung
cdp
Melanin: do t& bao sic té téng hop
Carotene: thu dugc tw cac thuc
phdm cé ngudn géc thuc vit

R
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m Thé Meissner thu nh@n kich thich ¢ hoc ma sat.
= Thé Paccini thu nh@n kich thich co hoc Gp luc
Thé Krause thu nhan kich thich nhiét dé lanh
Thé Ruffini thu nhan kich thich nhiét d6 néng
Cac ddu mat than kinh thu nhan kich thich dau

recepiors in human skin.

24/02/2016 11:16 SA. 10

@ L&p da chinh thic

Ranh giéi giia biéu
bi va da chinh thic
khong bing phéng,
cidc phan bi nha 1én
goi 1a nhua bi (dermal
papilla) ndm xen giﬁ'a
céac phfm 16m xudéng
ciia biéu bi dugc goi
la nha biéu bi
(epidemal ridge).
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@h Lép ha bi hay 16p du6i da

Pugc tao béi moé lién két thua cé chia
mét khéi cic t€ biao md goi 1a mé mé
du6i da (panniculus adiposus).

6 tang duéi cung ti€p xic véi co quan
bén trong co thé. Trong 16p nay, cé cac
cdu tao nhu 16ng (pili), mong (ungues)
va céc loai tuyén nhén, mé héi, sira.

Ha bi thu’dng khong dugc xem la thanh
phan cdu tao cta da, c6 vai tré gin két
da vao mé k& can mét cach 16ng 1éo.

=
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@‘ Long toc

La cidc cidu tric sing
héa, dai, cé xuit
ngudn tit biéu bi. Mau
sac, kich thuéc, mat
do 16ng téc khac nhau
tuy thudéc ching téc,
tudi tac, giGi tinh va

viung co thé s,

Nguyén Hiru Tri :}
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@  Chiic ning ciia da

Da cé ba chitc nang chinh:

- Chiic ning bdo vé: chéng lai cac
tic dung co hqc, chong sy xam
nhap cia vi khuan va chat dac.

- Chiic nang trao ddi chit: nhu bai
ti€t mo hoi, diéu héa than nhiét,
lam nhiém vu hé hap.

- Chiic nang_ cam giac: da dugc coi l1a
co quan xuc gidc néi chung, la co
quan cam giac nhiét va dau
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i@ty Cac tuyén cuda da

Tuyén ba (sebaceous gland)
Tuyén mo héi (sweat gland)
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@h Cac giac quan dic biét
Vi gidc (Taste) va Khiu giac (Olfaction)
Thi giac (Vision)

Thinh giac (Hearing)

Trang thai can bing (Equilibrium)
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i@ V1 giac

Vi giac cung véi y !

khitu gidc 1a haico  © .. )

quan cam giac héa 4 U

hqc. Q Qi\‘.:‘ = e e

Vi giac 1a cdm gidc ==\ )

vé tinh vat chdt | & ..

cda vi lén niém ) Rl

mac JUG £ W— P =
khoang miéng a— Nee
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24/02/2016 11:16 SA 17

i@ Ciu tao
Co quan v1 g:ac la cac_té€ bao cam
nhan vi cla céc chat nim trén mit
lu6i, vom miéng, hau, ching tap
hop lai thanh nhitng don vi goi la
nu vi gidc. Noi tdp trung nhiéu
trén 1uGi 1a dau mit, xung quanh
ria ludi va géc ludi. Mit duéi ludi
va khoang gita mat trén luGi
khéng cé cac thé thu cam vi giac.

Nguyén Hivu Tri }
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A‘
] Cau tao
Cac nam vi giac cé
hinh cd hanh. Moi
ndm cé ti 2-6 té bao
vi giac luéng cuc
nam xen k& veoi cac
té bg‘to tru.
O _dau phia trén méi
t€& bao vi giac cé cac
nhunf mao con dau "
duéi Ia soi than kinh
cam giac vi giac. Moi 57"
nim cé 2-3 sgi than
kinh

Unka

Pasteriar pillar of fauces.
(peltophasyngealach)

Aaterio pillaofauces
{palatogossalarch)

Palatine partof ¢
ol

Valate pagias

Tipofthe tongue (apex inguae)
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i@ty Lw&i
+ La moét khéi co van, dwoc lop béi mét I¢p niém mac
dac biét, c6 cau trac khac nhau tuy ving lw&i.
+ Gilp diéu chinh thirc &n vao ring khi nhai
+ Trén lwdi co cac loai gai lwoi
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i Gai lwoi

* Gai chén (Circumvallate

ol :"‘%\. ,/ papilla) chra khoang 100
] Gt e nu vi giac
Cft'j .y « Gai nadm  (Fungiform
= N papilla) chira khoang 5
- Fingtorm st nu vij giac
| * Gai chi (Filiform papillae)
\ ‘.'.\ chirc néng xuc giac.
t
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@ Cam giac vi giac
@l .

5 vi chinh gay nén cam giac
vi gidc la mén, ngot, chua,
dang, umami.

Cac vi khac chi 1a sy két hgp Sweet salty
cia 5 vi ¢ ban néi trén.

Cam giac vi giac néi chung la
don gidn. Tuy nhién khi an
uéng, cdm gidc vi gidc thudng
dugc ting cudéng nhd su tham
gia cda cac giac quan khac
nhu thi giac, khitu gic...

Sour Bitter

%
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@\ Co quan khuu giac (Mii)

Khitu giac la mot trong nam hé thu
cam ngoai. Cung véi vi gidc ti€p nhan
cac kich thich héa hoc thong qua mui
va vi. L4 hé thu cam phat trién sém
nhit trong qua trinh phat trién ching
loai
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@ Co quan khuu giac (Muai)

B6 thén kinh khitu gidc

Khiu giac 1a mot
trong nam hé thu
cam ngoai. Cung véi
vi giac ti€p nhan cac
kich thich héa hoc
thong qua mui va vi.

La hé thu cam phat)| PN
trién s6ém nhit trong
qua trinh phat trién
chiing loai
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@ Ps nhay cta khitu giac

Khitu giac c6 dé nhay cam kha
cao, do nhay cam khitu gidc thay
doi tuy theo loai, theo tudi, theo
su luyen tap.

Cém gidc khjitu giic | phu thuéc vao
nong dé chat cé mui trong khong
khl, toc do va cham cua cac chat
vao té€ bao thu cam va tuy vao
trang thai sinh 1y cda co quan
khiau giac.
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Thi giac:
Cau mat + Cac cau tric phu

suporior | Tendon of supasior

rectus muscis : oblique muscie

Lacrimal gland -1 2 Lacrimal punctum
Lacrimar || Np—

gland ducts =, 3

: t Madiat canthus

- int

foriar
Iacrimal canal
Lacrimal sac

Latoral
canthus

Lower eyelid {75

Inforior |
roctus musclo | Nasolacrimal duct
Open

e 10070 ng of
‘obliqus muscle nasolactimal duct
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iy Mit

Mit (eye) la méot co quan ti€p nhan thi gidc
cé cidu tao phitc hop va phét trién cao cho
phep phan tich chinh xidc dang, cudng do
va mau sac cla adnh sing phan héi tir cic
vat thé.

Mit dugc bio vé béi cic xuong cia xuong
so0, tao nén héc mit (orbit).

Mit gom ciu mit (eyeball), than kinh thi
giac va cac bo phan ho tro¢ xung quanh thi
giac.
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i Cdu tao cta mat

Cau mét (eyeball) 1a cdu tao chinh cta maét,
nam lot trong xuong 6 méat. Cau_mat gﬁm

dnllnormly

nhitng cdu tao sau: ——
— Mang sgi (fibrous tunic) e .;:"allurym —/— ST el tunle
tunlc (W¥es) (o orold £ \

— Mang mach (vascular tunic)
- Mang lu6i hay vong mac (retina) |
\

Weural part -\

Neural tunic -
(retina) ﬂnmmm\s

(b) Horizontal section of right eye

o
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iy Mang mach

Nam sat v6i_mang soi, mang mach
chinh thi‘c mém va cé _mang 1u6i mach
mau day dic xen ké béi moét sé té€ bao
sic té.

The mi (ciliary body) la phan day lén
cia mang mach nam & ranh glo‘l gita
mang cing va giac mac. Thé mi gém
khoang 70 mau 16i mi, trong c6 mach
mau. Thé mi cé6 chitc ning ti€t thiy
dich (aqueous humor).
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m Mang mach: Méng mit
(trong den - iris)

Lé 1;.)lhan truc clig mang mach hinh dia trén,
inh giita cé 10 thing goi la dong ti (con
ngu‘dx -pupil ). Mong mit cau tao b6éi mé dém
lién két, chita nhiéu sic té.
Binh thuéng dudng kinh ddng tir vao khodng 2-
5mm. Su co (ann thu hep lai hay mé rong ra
c6 tac dung diéu chinh lugng anh siang lot vao
bén trong.
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@ cac co trong ciia méng mit

Pupillary dilater , Pupillary constrictor
musclos (radial) 1 / muscies (sphincter)

Dilators — =

24/02/2016

| contract

contact |

Decreased light intensity Increased light intensity

Increased

Méng mit cé hai loai co tron 1a co co dong tir
(sphincter pupillae muscle) 6 xun% quanh con
nguoi va co gian dong tu (dilator pupillae
muscle) tdéa hinh tia.

Day than kinh phé giao cam lam co, day giao

i@ty Vong mac
—— 2
V6ng mac (retina)
nam phia trong
cung, tlep xic
véi thiy tinh
dich, chia sic té,
cac lo‘p ti€p theo
cb cac té€ bao thu
cam anh sang la
té€ bao gay (rod

celll va té& bao /'”\
nén (cone cell). e J
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cam lam gian dong tu -
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@it Vong mac
- °
Layers of — N iy
the Retina

Rotina—| L | g
é’ & sipoiar
P nouran | Loyerot
( comnecting
UM [ nearons
) q.q—smm
impuisesto L == AL Rive nbars

OPUCTIENE | bt waves Vitreous humor

& mit ngu’dl c6 khoang 110-125 trig¢u t& bao gay va 6-

7 triéu té bao non.

T& bao nén la cac t& bao cam nhan mau séc, ti€p nhan
nhiing tia sang chi€u théng, c6 cudng do 16n;

T& bao gay rat nhay v6i anh sang cé cu’dng do yéu,

ti€p nhan cac tia sang chiéu nghleng c6 cudng do bé "_;}
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N6i chung, dong vét an dém c6 s8 lugng t&€ bao gay
16n, dong vat an ngay c6 so6 lugng té bao nén téng lén.
Cang xa diém vang vé hai phia clia véng mac, sé t& bao
gay cang tang va sd t&€ bao nén cang giam.

Nguyén Hiru Tri :9
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@h Than kinh thi giac

Du6i 16p t&€ bao cam quang la
cac t& bao than kinh géom cac
loai: t&€ bao hach, ludng cuc,
nam ngang. S¢i truc cla cac
té bao nay tap hgp thanh day
than kinh thi giac (day sé II).
Tai di€ém day than kinh s& Il
va dich thé thoat ra khéi cau
mét dugc goi la diém ma. Tai
di€m mi khéng cé cac t& bao
cam quang phan bé.
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L] Thdy tinh thé

Thiy tinh thé (lens) trong giong nhu
mo6t thay kinh 16i, cé6 dudng kinh
9mm, diém 16i chinh gitta tuong 1

véi dong td@, truc néi hai diém 16i
khoing 4mm. Khi nhin xa, mit 16i
det b6t lai; khi nhin gan mat 16i
phong 1én.

Thdy tinh thé trong suét, cé kha
nang khic xa anh sang.

Thiiy tinh thé dugc cé dinh nhé day
chang tu thé mi.

=
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I Thiy tinh dich

Thiy tinh dich gidng nhu chat
thach, 1a khéi 16n choang phan

rong cau mit, tiép xic voi vong
mac.

Toan bd dugc boc trong mang
mong trong suét la mang thay
tinh.

Thuy tinh dich trong sudt cé6 kha
nang khic xa anh sang.
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Néu ké mot dudng thing goc véi thuy tinh thé di qua
con nguoi vao vong mac thi diém cét vong mac chinh la

diém vang (macula) va do la truc quang hoc clia mat. .
24/02/2016 11:16 SA Nguyén Hiru Tri ’9

i@ Cédu tao ho tro
Cac cdu tric hd tr¢g mit gom cé:
- Mi mit

— Tuyén 1& va duéng dan
- Céac co van déng cau mit

Superior comaue  Suparior rectus
Lvmton patpetcan

15 Modint surtace, sioht eye.

e
Nguyén Hiru Tri L}

24/02/2016 11:16 SA 39

@ Thin kinh van déng mit

Piéu khién van déng chung ciia
t gom ba day than kinh:

ay s6 III: van déng co chéo

- Diy s6 IV: van dong co thing

- Day sé VI: vin déng chung ctia mit

8
°)l

g B
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@ Hé thong quang hoc ciia mit

Sy khiic xa anh sing: cic tia sing chi€u vao
mit truéc khi dén vong mac phai vugt qua cic
cdu tao ciia mit c6 kha niang khic xa:

-Gidc mac va thay dich

—Thiy tinh thé

~Thity tinh dich
Su khiic xa nay lam cho anh sang tap trung vao
diém vang ¢ day miét va do d6 thu nhé hinh
anh cda vat thé, 1am cho hinh anh ré hon.
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i Su didu ti&t

Mat binh thudng

(Emmetropia)

Cau tao binh thudng /
cia mat cho phép nhin

rd6 cac vat cach xa tw——-f .L,7

65m tré 1én véi anh
hién r6 trén vong ma
va khéng can su diu
chmh nao.

Anh sé tap trung trén
bé méat véng mac

{a) Emmetropia
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(a) Ciliary muscle O {b) Ciliary muscle S
contracted, lens s relaxed, lens flattened
rounded for close vision for distant vision

Khoang cich 65m vi vy goi 1a vién diém cda mit.
Khi vat cang tién lai gin, mit budc phai tu diéu
chinh bing cach ting dé cong ciia thdy tinh thé
dé giam tiéu cu cho dén khoang cich gan nhit ma
thiy tinh thé khéng thé diéu chinh dugc nia goi
1a cén diém
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@ Tat can thi (Myopia)
Bénh cin thi do thiy tinh thé
qua cong hoic do ciu mit qua
dep trén-duéi lam dudng kinh
mit qua dai, hinh anh hién
truéc vong mac.

Ngudi can thi vi vay phai
mang kinh phan ki (hai mat
16m).

1\
y

2
Diverging
lens

(d) Myopia (corrected)
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@i Can thi
Ngu6i can lic tré vé gia cé6 thé bé
kinh do chiing vién tudi gia trung héa
phin nao bénh can thi.
Bénh can thi thuéng di truyén, ciing
c6 trudng hop ting & tudi thi€u nién

Near-sightedness

(==

Light from

!
far abject il

eyeball

Long eyeball; rays focus in Concave lens allows subject

front of retina when viewing 10 see distant objects, s
| distant object o
24l - - Tri .

@ Tat vién thi (Hyperopia)

Bénh vién thi do thiy tinh thé khéng cé
kha nang cong det tot va nhat 1a do cau
tao cua cau mat dep truéc -sau lam
dudng kinh mat qua ngan, hinh anh
hién sau vong mac.

Nguéi vién thi yi vay phdi mang kinh
hoi tu (hai mat 16i).

Far-sightedness.

Light from

noar object
Short sysball; rays focus Gonvex lens allows subjoct
bobind rotin when viewing 10 566 close abjects
close objects
3
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@h Loan thi (Astigmatism)
A4

Ngoai_tét cam thi, vién thi, con
co thé gap bénh loan thi trong dé
hinh anh cda vat thé bi méo mé
khéng ro.

Nguyén nhidn ld do hé thing
quang hoc ¢é cdu tao khéng dong
nhat, do _conf ctia thiy tinh the
khong déu lam cho dnh sdng
khic xa theo nhi¢u hudng, khéng
quy tu dé tao dnh.

Astigmatism

4_/—/— _
Light from

far object

o Uneven comnea; rays do not 0 Uneven lens allows subject
focus evenly 10 308 objects clearly. ’j)
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@hCo quan thinh giac va thing bing

EXTERNAL MIDDLE INNER
EAR EAR EAR
i J i Temporal bone
Pm“a\ '3:;’;;‘.’;: (petrous portion)
(: Vestibulocochlear
B ¢ nerve (N VIIl)

Facial nerve
(N VIl

Bony labyrinth
of inner ear

Tympanic

& To
" | mombrane /\f
Cartilage = pharynx

Pharyngotympanic
twie

e
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@ Mang nhi

Pau cudi 6ng tai ngoai c6 mét mang hinh
bau duc, goi la mang nhi (tympanic
membrane, eardrum). Mit ngoai mang nhi
c6 biéu bi méng, mit trong mang nhi cé
biéu mé vuéng don tiép ndi véi biéu mé
cia hom nhi. Xen giia hai 16p biéu mé
nay la mét 16p mé lién két chiac dugc cau
tao bGi cac soi collagen, sgi tao keo va
ciac nguyén bao soi.

Mang nhi 1a cdu tric truyén séng am dén
cac xuong con & tai giira.

Nguyén Hiru Tri /)}
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@i

-
Connections
Temporal to mastoid Malleus Incus
bone air cells /
1 w .=l — {
=Ly g'.‘L,' e s - _ Foolplate of
C'“‘ Ll el ~S : stapes in
L4 - = ; /- \ oval window
¢ - '/ { \
) N TFensor tympar
muscie
Branch of '
cranial =
nerve Vil E———
(eut) ¥
- Stapedius
Tyspanic - muscle

membrane
External —

acoustic

canal

. Round window
"0 Auditory tube

e
Nguyén Hiu Tri )

24/02/2016 11:16 SA 50

@it . e

- Tai giua
Tai giita (middle_ ear, tympanic cavity) la moét
khoang khong déu, nam bén trong xuong thai
duong 6 doan giﬁ'a mang nhi va mit trong xuong
thai duong 6 doan gita mang nhi va mit xuong
cia tai trong.
Tai gita gom xoang nhi, véi eustache va nang
cham .
Tai gitta c6 phia truéc théng véi hau qua voi nhi
(auditory tube) hay voi eustach (eustachian tube),
phia sau thong véi cac xoang chita khi nam trong
mom chiim xuong thai duong.
Tai gilta, c6 biéu mé det don, bén duéi c6 16p dém
moéng gan chit vio mang xuong.

Nguyén Hiru Tri ,:)
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@ Tai gita: xoang nhi

C6 thé tich khodng 1 cm3, xoang nhi théng
véi voi eustach

Ming nhi dugc néi vao cira sé biu duc béi
mot chuoi ba xuong tai (auditory ossicle)
nhd 1a xuong bia (malleus), xuong de (incus)
va xuong ban dap (stape) cé vai tréo truyén
cac rung dong co hoc tix mang nhi dén tai
trong. 3

Bén trong tai giita c6 hai co nhé gan vao
xuong bia va xuong ban dap, cé chuc nang
diéu chinh su dan truyén am thanh.

o
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ity Ba xuong tai
Xuong bua gél} vao, mang nhi va xuong ban
dap gan vao cua sd bau duc. Cac xuong tai
dugc ndi vao nhau bdi cac khép hoat dich.

xuong de/f' “
f‘ -

o
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i@ Tai trong
Tai trong (internal ear) hay
con goi la mé dao (labyrinth)
cdau tao gom hai mé dao.
Mé dao xuong (bopy labyrinth) w2
bao gom mét chuéi cac té bao e —f\\
(xoang). Sonid
Trong phan da xuong thai
duong c6é chita mé dao mang
(membranous labyrinth) bén
trong.
Tai trong chia lam ba bo
phédn: cidc vong ban khuyén,
tién dinh va oc tai. Oc tai la catewsua” [
cd quan cdm giac thinh giac, Tymganidet O Cat
tiéen dinh va cac véng ban

Nguyén Hiru Tri )

Cochioa

khuyén hop lai thanh bo may
tién dinh.
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@ Cam giac thinh giic

Oc tai ¢ cac thu quan am thanh, cic t& bao
nay hop véi mot mang mong hop thanh co
quan Corti véi tdng s hon 20 000 t& bao.

Soi truc ciia cic t€ bao thu cdm am thanh
tap hop thanh nhanh &c tai cia day sé VIII.

P — " P
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@ Sy truyén séng am

Cac xuong bua ap sat mang nhi, con
xyong ban dap thi ap sat vao mang cida
s6 bau duc. Mang nhi rong khoang 72
mm?2, mang cra sé bau duc 3,2 mm?2. Ti
1é nay la 1/22 lam cho song am dugc
ting cuéng 1én 22 lan & cita s6 bau duc.

Vi vay, v6i mdét dao dong nhe, cing lam
mang bau duc rung dong Cac séng ap
luc nhan dugc 6 cua so bau duc dugc
truyen toi ngoa: dich tai lam cho mang
tién dinh va néi dich trong 6c tai lin
lugt dao dong. =
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& Su truyén séong am

Cam gidc nghe phu thudéc chi yéu
vdo mang nén, mang nay sé kich
thich ciac t& bao thu cdm cé 16ng
cia cod quan Corti, va cadc t& bao cé
16ng nay khuéch dai thanh nhiing
xung than kinh, xung nay theo day
than kinh thinh giic 1én vung vé
nio tinh giac é nao.
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@M Gi6i han thu nhan am thanh

Pon vi do thinh luc 1la Decibel. Giéi han
thinh luc cia ngudi khoﬁng 10-120 Db,
qua glo'l han 120Db sé gay cam giac dau
G tai va c6 thé gay tén hai co quan
thinh giac.

Ngudi binh thu’o‘ng c6 kha ning thu
nhan am thanh cé tan sé tir 20-20 000
Hz, gi6i han thu nhan glam din theo
tuoi, ngu‘61 cang 16n tudi cang khé nghe
dugc am thanh cao.
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@h D6 nhay cida thinh giac

Mot sé dong vat c6 khd ning dic biét nghe
dugc ca siéu am (tdn sé hon 20 000 Hz) nhu
ché, méo, doi...nguogc lai, mét sé loai nghe
dugc am rit thip, duéi 20Hz nhu citu.

Tai nguéi cé6 thé nghe tét cic am cé tin sé
tit 1000 -4000Hz, ngudng dé phan biét cac
am la 5Hz. Khoang cach hai am c6 thé phan
biét dugc 1a 0,01 giay.

Cac t&€ bao thu cdm am thanh cé khd ning
thich nghi nhanh, am cang cao va cang
manh, su thich nghi cang nhanh. Pay la mét

co ché tu vé s
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