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Khi no ta nhn bit c nh sng ?

Khi no ta nhn thy mt vt ?

nh sng truyn i theo ng no ?

nh sng gp gng phng i hng nh th no ?

nh ca mt vt to bi gng phng c tnh cht g ?

nh nhn thy c trong gng cu li hay gng

cu lm c ging nh nh trong gng phng khng ?

chng 1

QUANG HC



- Thanh  Hi  :  t mt ci  n pin  nm
ngang trc mt sao cho khng nhn  thy
bng n.  Bm cng tc bt n pin,  mt
ta c nhn  thy nh sng trc tip t n
pht ra khng ? V sao ? (hnh  1 .1 ).
-  Hi  :  Tt nhin  l nhn  thy v n pin  
bt sng.
- Thanh ci  :  n khng chiu  thng vo
mt lm sao m nhn  thy c !
Bn no ng ?

I  - Nhn bit nh sng

Quan st v th nghim

T nhng th nghim hoc quan st hng
ngy sau y,  trng hp no mt ta nhn bit
c c nh sng ?

1. Ban m, ng trong phng c ca g ng
kn,  khng bt n,  m mt.
2. Ban m, ng trong phng ng kn ca,
m mt,  bt n.
3. Ban ngy,  ng ngoi tri,  m mt.
4. Ban ngy,  ng ngoi tri,  m mt,  ly tay
che kn mt.  

I I  -  Nhn thy mt vt

Th nghim

B tr th nghim nh hnh 1 .2a,b.  Mnh
giy trng dn trn thnh mu en bn trong
mt hp kn.  Trng hp no di y ta nhn
thy mnh giy trng :

a) n sng (hnh 1 .2a).
b) n tt (hnh 1 .2b).
V sao li nhn thy ?
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NHN BIT NH SNG - NGUN SNG V VT SNGBi 1  

Hnh 1.2a

Hnh 1.1

Trong nhng trng hp
mt ta nhn bit c nh sng,
c iu kin g ging nhau ?  

Kt lun

Mt ta nhn bit c nh sng khi
c .  .  .  .  .  truyn vo mt ta.



Kt lun

Ta nhn thy mt vt khi c .  .  .  .  .   truyn
vo mt ta.

I I I  -  Ngun sng v vt sng

Trong cc th nghim  hnh 1 .2a v 1 .3
ta nhn thy mnh giy trng v dy tc bng
n pht sng v t hai vt  u c nh sng
n mt ta.  Vt no t pht ra nh sng, vt no
ht li nh sng do vt khc chiu ti ?

Kt lun

Dy tc bng n t n .  .  .  .  .  nh sng khi
c dng in chy qua.. . . . . ngun sng.

Dy tc bng n pht sng v mnh giy
trng.  .  .  .  .  nh sng t vt khc chiu vo n
gi chung l vt sng.

IV - Vn dng

Trong cuc tranh lun c nu  phn m bi,  bn no ng ? V sao ?

Trong th nghim  hnh 1 .1 ,  nu ta thp mt nm hng  cho khi bay ln
 pha trc n pin,  ta s nhn thy mt vt sng t n pht ra xuyn qua khi.
Gii thch v sao ? Bit rng khi gm cc ht nh li ti bay l lng.

C th em cha bit

Ta nhn thy bng hoa mu  v c nh sng mu  t bng hoa n mt ta.
C nhiu loi nh sng mu nh ,  vng,  lc,  lam, tm v.v. . .

Vt en l vt khng t pht ra nh sng v cng khng ht li nh sng chiu
vo n.  S d ta nhn ra vt en v n c t bn cnh nhng vt sng khc.
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Hnh 1.2b

Hnh 1.3

Ta nhn bit c nh sng khi c nh sng truyn vo mt ta.
Ta nhn thy mt vt khi c nh sng truyn t vt  vo mt ta.
Ngun sng l vt t n pht ra nh sng.  Vt sng gm ngun 
sng v nhng vt ht li nh sng chiu vo n.



Hi  thc mc :  Bt n  pin,  ta thy bng n sng  nhng khng nhn  thy ng
i  ca nh  sng.  Vy lm th no  bit c nh sng t n pht ra  i  theo
ng no n mt ta ?

Cc em hy ngh cch gip Hi  gii  p thc mc ny.

I  - ng truyn ca nh sng

Th nghim

B tr th nghim nh hnh 2.1 .
Dng mt ng rng  quan st dy tc

bng n pin khi n sng.
Hy cho bit dng ng cong hay thng s 

nhn thy dy tc bng n pin pht sng ?

nh sng  t dy tc bng n truyn trc
tip n mt ta theo ng thng hay ng cong ? 

Hy b tr th nghim  kim tra xem
khi khng dng ng th nh sng c truyn i
theo ng thng khng ? 

t ba tm ba c l (hnh 2.2) sao cho
mt nhn thy dy tc bng n pin ang sng
qua c ba l A,  B,  C.  

Kim tra xem ba l A,  B,  C trn ba tm ba
v bng n c nm trn cng mt ng
thng khng ?

Kt lun

ng truyn ca nh sng trong khng
kh l ng .  .  .  .  .
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Hnh 2.1

Hnh 2.2

S# TRUYN NH SNGBi 2  



nh lut truyn thng ca nh sng

Kt lun trn cng ng cho cc mi
trng trong sut v ng tnh khc nh thu
tinh,  nc.. .  V th,  ta c th pht biu thnh
nh lut truyn thng ca nh sng nh sau :

Trong mi trng trong sut v ng tnh,
nh sng truyn i theo ng thng.

I I  -  Tia sng v chm sng

Biu din ng truyn ca nh sng

Ta quy c biu din ng truyn ca nh
sng bng mt ng thng c mi tn ch
hng gi l tia sng.

Trn hnh 2.3,  on thng c hng SM
biu din mt tia sng i t n pin n mt ta.

Dng mt ming ba c khot mt l nh 
 che tm knh ca n pin  bt sng.  Trn
mn chn, ta thu c mt vt sng hp gn nh
mt ng thng (hnh 2.4).  Vt sng  cho ta
hnh nh v ng truyn ca nh sng.

Ba loi chm sng

Trong thc t,  ta khng th nhn thy
mt tia sng m ch  nhn thy chm sng
gm rt nhiu tia sng hp thnh.  Mt chm
sng hp gm nhiu tia sng song song c
th coi  l mt tia sng.

Trn hnh 2.5  v ba loi chm sng thng
gp.  Trn hnh,  ta ch v hai tia sng ngoi
cng ca mi chm sng.

Hy quan st v nu c im ca mi
loi chm sng.
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Hnh 2.5

Hnh 2.3

Hnh 2.4
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a) Chm sng song song (hnh 2.5a) gm cc

tia sng .  .  .  .   .  trn ng truyn ca chng.

b) Chm sng hi t (hnh 2.5b) gm cc tia
sng .  .  .  .  .  trn ng truyn ca chng.

c) Chm sng phn k (hnh 2.5c)  gm cc tia
sng .  .  .  .  .  trn ng truyn ca chng.    

I I I  -  Vn dng

Hy gii p thc  mc  ca Hi  nu
ra  phn m bi .

Cho  ba ci  kim.  Hy cm ba ci

kim thng ng trn mt mt t giy 

trn mt bn.  Dng mt ngm  iu chnh

cho chng ng thng hng (khng c dng

thc thng).  Ni r ngm nh th no l c

v gii thch v sao li lm nh th ?  

C th em cha bit

nh sng truyn i trong khng kh vi vn
tc rt ln, gn bng 300000km/s.  V th, mc
d ta ng rt xa mt ngn n in, khi bt
n, hu nh ngay lp tc ta nhn thy n sng.

Trong mi trng trong sut nhng khng
ng tnh,  nh sng khng truyn theo ng
thng.  Th d,  khng kh trn sa mc  gn
mt t th nng,  ln cao th lnh,  mt 
khng kh khng u,  nh sng c th truyn
theo ng cong,  do  c th gy ra hin
tng o nh  (hnh 2.6). Hnh 2.6

giao nhau
khng giao nhau
loe rng ra

nh lut truyn thng ca nh sng : Trong mi trng trong sut 
v ng tnh,  nh sng truyn i theo ng thng.
ng truyn ca nh sng c biu din bng mt ng thng 
c hng gi l tia sng.
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Ban ngy tri  nng,  khng c my,  ta nhn  thy bng ca mt ct n in  r nt
trn mt t.  Khi  c mt m my mng che khut Mt Tri  th bng  b nho i.
V sao c s bin  i   ?

I  - Bng ti - Bng na ti

Th nghim  1

t mt ngun sng nh (bng n pin
ang sng)  trc mt mn chn.  Trong
khong t bng n n mn chn,  t mt
ming ba (hnh 3 .1 ).  Quan st vng sng,
vng ti trn mn.

Hy ch ra trn mn chn vng sng,
vng ti.  Gii thch v sao cc vng  li ti
hoc sng ?

Nhn xt

Trn mn chn t pha sau vt cn c mt
vng khng nhn c nh sng t.  .  .  .  .  ti
gi l bng ti.

Th nghim  2

Thay n pin trong th nghim  hnh 3.1
bng mt ngun sng rng (nh bng n  in
c dy tc di).  Hy quan st trn mn chn ba
vng sng, ti khc nhau (hnh 3.2).

Hy ch ra trn mn chn vng no l bng
ti, vng no c chiu sng y .  Nhn xt
 sng ca vng cn li so vi hai vng trn v
gii thch v sao c s khc nhau  ?

Nhn xt 

Trn mn chn t pha sau vt cn  c vng
ch nhn c nh sng t .  .  .  .  .  ti gi l 
bng na ti.  

Hnh 3.1

Hnh 3.2

`NG D|NG NH LUT TRUYN THNG CA NH SNGBi 3  



I I  -  Nht thc -  nguyt thc

Nhng quan st thin vn cho bit Mt Trng quay xung quanh Tri t,  Mt Tri
chiu sng Mt Trng v Tri t.

Khi Mt Trng nm trong khong t Mt Tri n Tri t nh hnh 3 .3 ,  th trn
Tri t xut hin bng ti v bng na ti.  ng  ch bng ti,  khng nhn thy
Mt Tri,  ta gi l c nht thc ton phn.  ng  ch bng na ti,  nhn thy mt
phn Mt Tri,  ta gi l c nht thc mt phn.

Gii thch v sao ng  ni c nht thc ton phn ta li khng nhn thy 
Mt Tri v thy tri ti li ?

Mt Tri chiu sng Mt Trng.  ng trn Tri t, v ban m, ta nhn thy 
Mt Trng sng v c nh sng phn chiu t Mt Trng.  Bi th, khi Mt Trng b 
Tri t che khng c Mt Tri chiu sng na, lc  ta khng nhn thy 
Mt Trng.  Ta ni l c nguyt thc.

Hy ch ra,  trn hnh 3 .4,  Mt Trng  v tr no th ngi ng  im A trn
Tri t thy trng sng,  thy c nguyt thc ?
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Hnh 3.3

Hnh 3.4



1 1

I I I  -  Vn dng

Lm li th nghim  hnh 3 .2.  Di chuyn ming ba t t li gn mn chn.
Quan st bng ti v bng na ti trn mn,  xem chng thay i nh th no ? 

Ban m, dng mt quyn v che kn bng n dy tc ang sng,  trn bn s
ti,  c khi khng th c sch c.  Nhng nu dng quyn v che n ng th ta
vn c sch c.  Gii thch v sao li c s khc nhau  ?

C th em cha bit

V   bit  r  quy lut chuyn ng ca Tri  t v Mt Trng,  nn ngi
ta c  th  tnh trc  c  mt cch chnh xc  ni  v ngy,  gi xy ra nht
thc  hay nguyt thc.  

Th d,  ngi ta  tnh c  Vit Nam c nht thc mt phn vo ngy 1 1
thng 6 nm 2002 v nguyt thc ton phn vo m ngy 5  thng 5  nm 2004.

Bng ti nm  pha sau vt cn,  khng nhn c nh sng t 
ngun sng truyn ti.
Bng na ti nm  pha sau vt cn,  nhn c nh sng t mt 
phn ca ngun sng truyn ti.
Nht thc ton phn (hay mt phn) quan st c  ch c bng ti
(hay bng na ti) ca Mt Trng trn Tri t.
Nguyt thc xy ra khi Mt Trng b Tri t che khut khng c 
Mt Tri chiu sng.



Dng n pin  chiu  mt tia sng ln  mt gng phng t trn  bn,  ta thu  c
mt vt sng  trn  tng.  Phi   n pin  theo hng no  vt sng n ng
mt im A cho trc trn  tng (hnh  4.1 )  ?

I  - Gng phng

Quan st

Hng ngy chng ta vn dng gng
phng  soi (hnh ca mt mnh,  hay ca cc
vt khc trong gng).

Hnh ca mt vt quan st c trong
gng gi l nh ca vt to bi gng.  

Em hy ch ra mt s vt c b mt
phng,  nhn bng c th dng  soi nh ca
mnh nh mt gng phng.

I I  -  nh lut phn x nh sng

Th nghim

Dng n pin chiu mt tia ti SI ln mt
gng phng t vung gc vi mt t giy
nh  hnh 4.2.  Tia ny i l l trn mt t giy,
khi gp gng tia sng b ht li,  cho tia IR gi
l tia phn x.

Hin tng ny gi l hin tng phn x
nh sng.
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Hnh 4.1

Hnh 4.2

Gng phng

NH LUT PHN X NH SNGBi 4 



1 3

1. Tia phn x nm trong mt phng no ?

Cho tia ti SI i l l trn mt t giy.
Mt phng t giy cha tia ti SI v php tuyn
(ng thng vung gc vi mt gng) IN ca
mt gng ti I.  Hy quan st v cho bit tia
phn x IR nm trong mt phng no ? 

2. Phng ca tia phn x quan h th no vi
phng ca tia ti ?

Phng ca tia ti c xc nh bng gc
nhn SIN = i gi l gc ti.  

Phng ca tia phn x c xc nh
bng gc nhn NIR = i gi l gc phn x.

a) D on xem gc phn x quan h vi gc
ti nh th no ?

b) Th nghim kim tra :  Dng thc o gc 
o cc gi tr ca gc phn x i  ng vi cc gc
ti i khc nhau, ghi kt qu vo bng bn.  

3. nh lut phn x nh sng

Lm th nghim vi cc mi trng trong
sut khc,  ta cng rt ra c hai kt lun nh
i vi khng kh.  Hai kt lun trn l ni
dung ca nh lut phn x nh sng.

4. Biu din gng phng v cc tia sng trn
hnh v

Gng phng t vung gc vi mt t
giy v hnh,  c biu din bng mt on
thng,  phn gch cho l mt sau ca gng
(hnh 4.3).  Tia ti SI v php tuyn IN nm
trn mt phng hnh v.

Hy v tia phn x IR.

Gc ti  i           Gc phn  x i

60o

45o

30o

Hnh 4.3

Kt lun 

Gc phn x lun lun .  .  .  .  . gc ti.  

Kt lun

Tia phn x nm trong cng mt
phng vi .  .  .  .  .  v .  .  .  .  .
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I I I  -  Vn dng

Trn hnh 4.4 v mt tia ti SI chiu ln
mt gng phng M.

a) Hy v tia phn x.

b)*  Gi nguyn tia ti SI,  mun thu c mt
tia phn x c hng thng ng t di ln
trn th phi t gng nh th no ? V hnh.

C th em cha bit

Chiu mt chm sng hp ln mt t giy trng, trn t giy xut hin mt vt sng.
Sau khi gp t giy, nh sng b ht li theo mi hng.  Hin tng ny gi l s
tn x.  Do tn x m  mt  bt k ch no pha trc t giy (cng pha vi tia ti)
u nhn thy vt sng .

nh lut phn x nh sng :
- Tia phn x nm trong mt phng cha tia ti v php tuyn ca 

gng  im ti.
- Gc phn x bng gc ti.

Hnh 4.4



1 5

B Lan ln  u  tin  c i  chi  H Gm.  B k li  rng,  b trng  thy ci  thp
v ci  bng ca n ln  ngc xung nc (hnh  5.1 ).
B thc mc khng bit v sao li  c ci  bng  ln  ngc  ?

I  - Tnh cht ca nh to bi gng phng

Th nghim

B tr  th  nghim nh hnh 5 .2,  trong 
gng phng t thng ng trn mt bn
nm ngang.  Quan st nh ca vin phn
trong gng.

1. nh ca vt to bi gng phng c hng
c trn mn chn khng ?

a mt tm ba dng lm mn chn ra
sau gng  kim tra d on.

Kt lun

nh ca mt vt to bi gng phng 
.  .  .  .  .  hng c trn mn chn,  gi l nh o.

2.  ln ca nh c bng  ln ca vt
khng ?

B tr th nghim kim tra nh hnh 5.3,
trong  thay gng phng bng mt tm knh
mu trong sut.  Tm knh l mt gng phng,
n va to ra nh ca vin phn th nht, va
cho ta nhn thy cc vt  pha bn kia tm knh.

Hnh 5.1

Hnh 5.2   

NH CA MT VT TO BI GNG PHNGBi 5  
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Dng vin phn th hai ng bng
vin phn th nht,  a ra sau tm knh 
kim tra d on v  ln ca nh.

Kt lun

 ln ca nh ca mt vt to  bi
gng phng .  .  .  .  .    ln ca vt.

3. So snh khong cch t mt im ca vt
n gng v khong cch t nh ca im 
n gng.  Dng th nghim   hnh 5.3  
kim tra d on.

K ng thng MN nh du v  tr  ca
gng.  im A l nh ca ming ba hnh
tam gic v A l nh ca n.  Ly bt ch
nh du v  tr  A .

Hy tm cch kim tra xem AA c
vung gc vi MN khng ;  A v A c cch
u MN khng.    

I I  -  Gii th ch s to thnh nh bi 
gng phng

Trn hnh 5.4,  v mt im sng S
(ngun sng nh) t trc gng phng v 
hai tia sng xut pht t S ti gng.  

a) Hy v nh S ca S to bi gng phng
bng cch vn dng tnh cht ca nh.

b) T  v tia phn x ng vi hai tia ti SI v SK.

c) nh du mt v tr t mt  nhn thy nh S.

d) Gii thch v sao ta nhn thy nh S m khng
hng c nh  trn mn chn.     

Hnh 5.3

Hnh 5.4

Tm knh nh ca vin  phn 1

Vin  phn 2Vin  phn 1

Kt lun

im sng v nh ca n to bi
gng phng cch gng mt
khong .  .  .  .  .  nhau.

Kt lun

Ta nhn thy nh o S v cc tia phn
x lt vo mt c .  .  .  .  .  i qua nh S .
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nh ca mt vt l tp hp nh ca 

tt c cc im trn vt.

I I I  -  Vn dng

Hy vn dng tnh cht ca nh
to bi gng phng  v nh ca mt
mi tn t trc mt gng phng
nh hnh 5 .5 .

Hy gii p thc mc ca b Lan
trong cu chuyn k  u bi.  

C th em cha bit

Trong bi  ton  hnh 5 . 4  c  th  dng hnh hc  v nh lut phn x nh
sng   chng minh rng,  ng SS ni  im sng  S  v nh S ca n
vung gc  vi  gng v khong cch t S  n gng bng khong cch t
S n gng.  Em hy lm th xem.

Tm knh phng thc ra c  hai mt phn x :  mt trn v mt di,  bi  vy ta
s thy hai nh.  Tm knh cng mng th hai nh cng gn trng nhau.

Gng phng thng dng l tm knh phng bng thu tinh cng c  hai
mt phn x,  nhng mt di  c  trng  mt lp  bc  phn x tt hn,  nn
to  ra mt nh r  nt.

nh o to bi gng phng khng hng c trn mn chn v 
ln bng vt.
Khong cch t mt im ca vt n gng phng bng khong 
cch t nh ca im  n gng.
Cc tia sng t im sng S ti gng phng cho tia phn x c 
ng ko di i qua nh o S.

Hnh 5.5



I  - Chun b

Mi nhm hc sinh chun b :
- mt gng phng ;
- mt ci bt ch ;
- mt thc chia  ;
- chp  sn ra  giy mu bo  co   cho  
cui  bi .  

I I  -  Ni dung thc hnh

1. Xc nh nh ca mt vt to bi gng phng

Cho mt gng phng (hnh 6.1 ) v mt
bt ch.

a)  Hy tm cch t  bt  ch trc gng 
nh ca n to bi gng ln lt   c tnh
cht sau y :           

2. Xc nh vng nhn thy  ca gng phng

B tr th nghim nh hnh 6.2.  t
gng phng thng ng trn mt bn.  Quan
st nh ca ci bn pha sau lng.  Dng phn
nh du hai im xa nht P v Q  pha hai
u bn c th nhn thy trong gng.

PQ l b rng vng nhn thy ca gng phng.

T t di chuyn gng ra xa mt hn.  
B rng vng nhn thy ca gng s tng
hay gim ?

Mt ngi ng trc gng phng
(hnh 6.3).  Hy dng cch v nh ca mt im
sng to bi gng phng  xc nh xem
ngi  nhn thy im no trong hai im M
v N trn bc tng  pha sau.  Gii thch ti
sao li nhn thy hay khng nhn thy ?
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Hnh 6.1

Hnh 6.2

TH#C HNH :  QUAN ST V V NH CA MT VT
TO BI GNG PHNG

Bi 6 

Hnh 6.3

- Song song,  cng chiu vi vt.
- Cng phng, ngc chiu vi vt.
b) V nh ca ci bt ch trong hai
trng hp trn.
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I I I  -  Mu bo co thc hnh

TH#C HNH :  QUAN ST V V NH CA MT VT TO BI
GNG PHNG

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1. Xc nh nh ca mt vt to bi gng phng
C1  -  a) - t bt ch .  .  .  .  .  vi gng.

- t bt ch .  .  .  .  .  vi gng.  

b) V hnh 1  v hnh 2 ng vi hai trng hp trn.

2. Xc nh vng nhn thy  ca gng phng

C2 - Di chuyn gng t t ra xa mt,  b rng vng nhn thy ca gng s
.  .  .  .  .
C4 -  V nh ca hai im M, N vo hnh 3  (ch  v ng v tr ca gng,  mt v
cc im M, N nh hnh 6.3).

- Khng nhn thy im .  .  .  .  .  v .  .  .  .  .
- Nhn thy im .  .  .  .  .  v .  .  .  .  .

Hnh 2

Hnh 3

Hnh 1



Nhn  vo mt gng phng ta thy nh ca mnh trong gng.  Nu gng c mt
phn x l mt ngoi  ca mt phn mt cu  (gng cu  li)  th ta cn  nhn  thy
nh ca mnh  trong  gng na khng ? Nu c th nh   khc nh  trong  
gng phng nh th no ?

I  -  nh ca mt vt to bi gng 
cu li

Quan st

B tr th nghim nh hnh 7.1 .  Hy quan
st nh ca vt to bi gng cu li v cho nhn
xt ban u v cc tnh cht sau y ca nh :

1. nh  c phi l nh o khng ? V sao ?

2. Nhn thy nh ln hn hay nh hn vt ?

Th nghim  kim tra

Ta  bit nh ca mt vt to bi gng
phng l nh o ln bng vt.  B tr th
nghim nh hnh 7.2,  trong  hai cy nn
ging nhau t thng ng,  cch gng phng
v gng cu li mt khong bng nhau.

So snh  ln nh ca hai cy nn to bi
hai gng.

Kt lun

nh ca mt vt to bi gng cu li c
nhng tnh cht sau y :

1 . L nh .  .  .  .  .  khng hng c  trn
mn chn.

2. nh .   .   .   .   .  hn vt.

20

Hnh 7.1

Hnh 7.2

GNG CU LIBi 7 
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II  - Vng nhn thy ca gng cu li

Th nghim

t mt gng phng thng ng trc mt
nh hnh 6.2.  Hy xc nh  b rng vng nhn
thy ca gng phng.  Sau  thay gng
phng bng mt gng cu li c cng kch
thc v t ng v tr ca gng phng 
(hnh 7.3).  Xc nh b rng vng nhn thy
ca gng cu li.

So snh b rng vng nhn thy ca
hai gng.

I I I  -  Vn dng

Trn t,  xe my ngi ta thng lp
mt gng cu li  pha trc ngi li xe 
quan st  pha sau m khng lp mt gng
phng.  Lm nh th c li g ?

nhng ch ng gp khc c vt cn
che khut,  ngi ta thng t mt gng cu
li ln (hnh 7.4).  Gng  gip ch g cho
ngi li xe ?

C th em cha bit

Mi din tch nh trn gng cu li c th
xem nh mt gng phng nh t  .  V th
c th p dng nh lut phn x nh sng cho
mi gng phng .  Em hy th v hai tia
trong chm tia ti xut pht t mt im sng S
t trc gng cu li n gng (hnh 7.5) ri
v tip hai tia phn x .  Chm phn x s hi t
hay phn k ? nh ca im sng to bi gng
s l nh g ?

Hnh 7.3

Hnh 7.4

Hnh 7.5

Kt lun

Nhn vo gng cu li,  ta quan
st c mt vng .  .  .  .  .  hn so
vi khi nhn vo gng phng c
cng kch thc.

nh o to bi gng cu li nh hn vt.
Vng nhn thy ca gng cu li rng hn vng nhn thy ca
gng phng c cng kch thc.

Gng cu  li



Gng cu lm c mt phn x l mt trong ca mt phn hnh cu.  Liu gng
cu lm c to c nh ca mt vt ging nh gng cu li  khng ?

I  - nh to bi gng cu lm

Th nghim

B tr th nghim nh hnh 8.1 .  Hy quan st
nh ca cy nn to bi gng cu lm.

t cy nn st gng ri di  chuyn t t
ra xa gng,  cho n khi khng nhn thy
nh  na.

nh ca cy nn quan st c trong
gng cu lm  th nghim trn l nh g ? So
vi cy nn th nh ca n ln hn hay nh hn ?

Hy b tr mt th nghim  so snh nh
o ca mt vt to bi gng cu lm vi nh
ca cng vt  to bi gng phng.  M t
cch b tr th nghim.  Nu kt qu so snh.

Kt lun

t mt vt gn st gng cu lm, nhn vo
gng thy mt nh .  .  .  .  .  khng hng c
trn mn chn v .  .  .  .  .  vt.

22

Hnh 8.1

GNG CU LMBi 8 



I I  -  S phn x nh sng trn gng 
cu lm

1. i vi chm tia ti song song

Th nghim

Dng n pin chiu mt chm tia sng
song song i l l trn mt mn chn,  ti mt
gng cu lm (hnh 8.2).

Quan st  chm tia phn x xem n c
c im g ? 

Kt lun

Chiu mt chm tia ti song song ln mt
gng cu lm, ta thu c mt chm tia phn
x .  .  .  .  .  ti mt im  trc gng.

Hnh 8.3  l mt thit b dng gng
cu lm hng nh sng mt tri  nung
nng vt.  Hy gii thch v sao vt  li
nng ln.

2. i vi chm tia ti phn k

Th nghim

iu chnh n   to  ra mt chm tia
sng phn k  xut pht t im S  ( gn
gng)  ti  mt gng cu lm (hnh 8 . 4) .  

Bng cch di  chuyn n pin,  hy
tm v  tr  ca S    thu c  chm phn x
l mt chm sng song  song.

Kt lun

Mt ngun sng nh S  t trc gng cu
lm  mt v tr thch hp,  c th cho mt
chm tia .  .  .  .  .  song song.
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Vt cn  nung  nng
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I I I  -  Vn dng

Tm hiu n pin

M pha n pin thy mt gng ging nh
gng cu lm v mt bng n.  V tr bng
n v gng c b tr nh  hnh 8.5.

Lp pha n vo thn n.  Bt n sng,
xoay nh pha n  thay i v tr ca bng
n so vi gng.  

Xoay pha n n v tr thch hp 
thu c chm phn x song song t pha n
chiu ra.

Gii thch v sao nh c pha n m n pin
c th chiu nh sng i xa m vn sng r ?

Mun thu c  chm sng hi  t
t n ra th  phi  xoay pha n   cho
bng n ra xa hay li  gn gng ?

C th em cha bit

Trong th nghim  hnh 8.1 ,  ly mt mn chn  cch gng 1m hng chm tia
phn x trn gng.  Di chuyn cy nn t st gng ra xa dn.  n mt v tr thch
hp ca cy nn ta s thu c trn mn chn nh ca ngn nn.  nh hng c trn
mn  gi l nh tht.  Em hy th lm xem v cho bit nh ny c g khc so vi
nh quan st c trong gng khi cy nn  gn st gng ?

n t v nhiu n  chiu xa khc c pha n ging pha n pin.

Hnh 8.5

nh o to bi gng cu lm ln hn vt.
Gng cu lm c tc dng bin i mt chm tia ti song song 
thnh mt chm tia phn x hi t vo mt im v ngc li,  bin 
i mt chm tia ti phn k thch hp thnh mt chm tia phn x
song song.
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I  - T kim tra

1. Chn cu tr li ng cho cu hi :
Khi no ta nhn thy mt vt ?.

A.  Khi vt c chiu sng ;
B.  Khi vt pht ra nh sng ;
C.  Khi c nh sng t vt truyn vo

mt ta ;
D.  Khi c nh sng t mt ta chiu

sng vt.

2. Chn cu pht biu ng trong cc cu
di y ni v nh ca mt vt to bi
gng phng :

A.  nh o b hn vt v  gn gng
hn vt ;

B.  nh o bng vt v cch gng
mt khong bng khong cch t vt
n gng ;

C.  nh hng c trn mn v ln
bng vt ;

D.  nh khng hng c trn mn v
b hn vt.

3. nh lut truyn thng ca nh sng :
Trong mi trng .  .  .  .  .  v .  .  .  .  . ,  nh
sng truyn i  theo .  .  .  .  .

4. Tia sng khi gp gng phng th b
phn x li theo nh lut phn x nh
sng :  

a) Tia phn x nm trong cng mt phng
vi  .  .  .  .  .  v ng .  .  .  .  .
b) Gc phn x bng .  .  .  .  .

5. nh ca mt vt to bi gng phng
l nh g ?  ln ca nh v khong cch
t nh n gng th no so vi  ln
ca vt v khong cch t vt n gng ? 

6. nh ca mt vt to bi gng cu li
c nhng tnh cht g ging v khc vi
nh ca mt vt to bi gng phng ? 

7. Khi vt  khong no th gng cu
lm cho nh o ? nh ny ln hn hay
nh hn vt ?

8. Vit ba cu c ngha,  trong mi cu c
bn cm t chn trong bn ct di y.

TNG KT CHNG :  QUANG HC
Bi 9 

gng cu lm     hng c trn mn chn               b hn vt         nh o 

gng phng        khng hng c trn mn chn     bng vt           nh tht  

gng cu li                                                           ln hn vt  

9. Cho mt gng phng v mt gng cu li cng kch thc.  So snh vng nhn
thy ca chng khi t mt  cng mt v tr so vi cc gng.        
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I I  -  Vn dng

C hai im sng S1 ,  S2 t trc
gng phng nh hnh 9.1 .  

a) Hy v nh ca mi im to bi gng.  

b) V hai chm tia ti ln nht xut pht t S1 , S2
v hai chm tia phn x tng ng trn gng.

c)    mt trong  vng no  s  nhn thy
ng thi  nh ca c hai  im sng  trong
gng ? Gch cho vng .  

Mt ngi ng trc ba ci gng (gng
phng, gng cu li, gng cu lm), cch cc
gng mt khong bng nhau. Ngi  quan st
nh o ca mnh trong ba gng s thy chng c
tnh cht g ging nhau, khc nhau ?   

I I I  -  Tr chi  ch (hnh 9.3)

Theo  hng ngang :

1. Vt ht li nh sng t vt khc chiu vo n.

2. Vt t n  pht ra  nh sng.

3. Ci m ta nhn thy trong gng phng.

4. Cc  chm sng m ta  nhn thy trn
tri  ban m khi khng c my.

5. ng thng vung gc vi mt gng.

6. Ch khng nhn c nh sng trn mn chn.

7. Dng c  soi nh ca mnh hng ngy.

T hng dc  l  g  ?  

Hnh 9.1

Hnh 9.2

An       Thanh      Hi         H 

An

Thanh      

Hi

H

C bn hc sinh ng 
bn v  tr  quanh mt ci  t ng
nh trong hnh 9.2.  Hy ch ra
nhng cp hc sinh c  th nhn
thy nhau.  nh du vo bng
sau y nhng cp .

Hnh 9.3
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Cc ngun m c chung c im g ?

m trm, m bng khc nhau  ch no ?

m to,  m nh khc nhau  ch no ?

m truyn qua nhng mi trng no ?

Chng  nhim ting n nh th no ?  

chng 2

M HC



Hng ngy chng ta vn  thng nghe ting ci  ni  vui  v,  ting  n nhc 
du  dng,  ting  chim ht l u  lo,  ting n  o ngoi  ng ph . . .  Chng ta sng
trong th gii  m thanh.  Vy em c bit m thanh  (gi  tt l m) c to ra 
nh th no khng ?

I  - Nhn bit ngun m

Tt c chng ta hy cng nhau gi im
lng v lng  tai nghe.  Em hy nu nhng m
m em nghe c v tm xem chng c pht
ra t u.  

Vt pht ra m  gi l ngun m.

Em hy k tn mt s ngun m.

II  - Cc ngun m c chung c im g ?

Th nghim

1. Mt bn dng tay ko cng mt si dy cao
su nh.  Dy ng yn  v tr cn bng. Mt
bn khc dng ngn tay bt si dy cao su 
(hnh 1 0.1 ).

Hy quan st dy cao su v lng nghe,
ri m t iu m em nhn v nghe c.
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Hnh 10.1

NGUN MBi 1 0 



2. Sau khi g vo thnh cc thu tinh mng ta
nghe c m (hnh 1 0.2).

Vt no pht ra m ? 

Vt  c rung ng khng ? Nhn bit
iu  bng cch no ?

S rung ng (chuyn ng) qua li v tr
cn bng ca dy cao su,  thnh cc, mt trng
v.v. . .  gi l dao ng.

3. Dng ba cao su g nh vo mt nhnh
m thoa v lng nghe m do m thoa pht
ra (hnh 1 0.3 ).   

m thoa c  dao ng khng ?  Hy
tm cch kim tra xem khi pht ra m th  m
thoa c  dao ng khng.       

I I I  -  Vn dng

Em c th lm cho mt s vt nh t
giy,  l chui. . .  pht ra m c khng ?  

Hy tm hiu xem b phn no dao ng
pht ra m trong hai nhc c m em bit.

Nu em thi vo ming mt l nh, ct
khng kh trong l s dao ng v pht ra m.
Hy tm cch kim tra xem c ng khi  ct 
kh dao ng khng.

Hy lm mt  nhc c (n ng nghim)
theo ch dn di y :

-  nc vo by ng nghim ging nhau n
cc mc nc khc nhau (hnh 10.4).
- Dng tha g nh ln lt vo tng ng nghim
s nghe c cc m trm, bng khc nhau.

a) B phn no dao ng pht ra m ?

b) ng no pht ra m trm nht,  ng no pht
ra m bng nht ?
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Hnh 10.2

Hnh 10.4

Kt lun 

Khi pht ra m, cc vt u .  .  .  .  .  



- Ln lt thi mnh vo ming cc ng
nghim cng s nghe c cc m trm, bng
khc nhau (hnh 1 0.5).

c) Ci g dao ng pht ra m ?

d) ng no pht ra m trm nht,  ng no pht
ra m bng nht ?

Cc vt pht ra m u dao ng.  

C th em cha bit

Khi ta thi so,  ct kh trong ng so dao
ng pht ra m.  m pht ra cao,  thp tu 
theo khong cch t ming so n l m m 
ngn tay va nhc ln.

C th thay cc ng nghim  hnh 1 0.4
bng cc bt hoc chai cng loi v iu chnh
mc nc trong ng nghim, bt hoc chai 
khi g vo chng,  m pht ra gn ng cc nt
nhc ,  r,  mi,  pha,  son,  la,  si.

t ngn tay vo st ngoi c hng v ku
aaa....  Em cm thy nh th no  u ngn tay ? 

 l v khi chng ta ni,  khng kh t
phi i ln kh qun,  qua thanh qun  mnh
v nhanh lm cho cc dy m thanh dao ng
(hnh 1 0.6).  Dao ng ny to ra m.         
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Cc bn  trai  thng c ging trm,  cc bn  gi  thng c ging bng.
Khi  no m pht ra trm,  khi  no m pht ra bng ?

I  - Dao ng nhanh,  chm - Tn s

Th nghim  1  

Treo hai con lc c chiu di 40cm v 20cm,
ko chng lch ra khi v tr ng yn ban u
ri th cho chng dao ng nh hnh 1 1 . 1 .

Hy quan st v m s dao ng ca
tng con lc  trong 1 0  giy v ghi  kt qu
vo bng sau  :  

S dao ng trong 1  giy gi l tn s.  n
v tn s l hc,  k hiu l Hz.

T bng trn,  hy cho bit con lc no
c tn s dao ng ln hn ?     
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Hnh 11.1

Con         Con  lc no dao ng nhanh ?            S dao ng              S dao ng
lc          Con  lc no dao ng chm ?            trong 1 0 giy               trong 1  giy                  

a

b

 CAO CA MBi 1 1  

a)

b)

Nhn xt 

Dao ng cng .  .  .  .  .  ,  tn s dao
ng cng  .  .  .  .  .  



I I  -  m cao (m bng),  m thp
(m trm) 

Th nghim  2  

C nh mt u hai thc thp n hi c

chiu di khc nhau (30cm v 20cm) trn mt

hp g (hnh 1 1 .2).  Ln lt bt nh u t do

ca hai thc cho chng dao ng.

Quan st dao ng v lng nghe m pht ra
ri tr li cu C3 .

Chn t thch hp in vo ch trng :
Phn t do ca thc di dao ng .  .  .  .  .  ,

m pht ra .  .  .  .  .
Phn t do ca thc ngn dao ng .  .  .  .  .  ,

m pht ra .  .  .  .  .  

Th nghim  3

Mt a nha c c l cch u nhau
v c gn vo trc ca mt ng c chy
bng pin (hnh 1 1 .3 ).  Chm gc ming ba
vo mt hng l nht nh trn a ang quay
(hnh 1 1 .4)  trong hai trng hp :

- a quay chm.
- a quay nhanh.

Hy lng nghe m pht ra v in t
thch hp trong khung vo ch trng :  

Khi a quay chm, gc ming ba dao
ng .  .  .  .  . ,  m pht ra .  .  .  .  .                                                            

Khi a quay nhanh,  gc ming ba dao
ng .  .  .  .  . ,  m pht ra .  .  .  .  .  

Kt lun 

T kt qu th nghim 1 ,  2,  3 ,  hy vit y
 cu kt lun sau :

Dao ng cng .  .  .  .  .  ,  tn s dao ng cng
.  .  .  .  .   m pht ra cng .  .  .  .  .
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I I I  -  Vn dng

Mt vt dao ng pht ra m c tn s
50Hz v mt vt khc dao ng pht ra m c
tn s 70Hz.  Vt no dao ng nhanh hn ?
Vt no pht ra m thp hn ?

Hy tm hiu xem khi vn cho dy n
cng nhiu,  cng t th m pht ra s cao,  thp
nh th no ? V tn s ln,  nh ra sao ?

Cho a trong th nghim  hnh 1 1 .3

quay,  em hy ln lt chm gc ming ba vo

mt hng l  gn vnh a v vo mt hng l

 gn tm a.  Trong trng hp no m pht

ra cao hn ?

C th em cha bit

Thng thng,  tai  ngi  c  th  nghe  c  m c  tn s trong  khong t
20Hz n 20000Hz.  

Nhng m c  tn s di  20Hz gi  l  h m .  Nhng m c  tn s ln hn
20000Hz gi  l  siu  m .  

Ch  v mt s ng vt  khc  c  th  nghe  c  m c  tn s thp  hn 
20Hz,  cao  hn 20000Hz.  
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S dao ng trong mt giy gi l tn s.  n v tn s l hc (Hz).
m pht ra cng cao (cng bng) khi tn s dao ng cng ln.
m pht ra cng thp (cng trm) khi tn s dao ng cng nh.   



Mt vt dao ng thng pht ra m c  cao nht nh.
Nhng khi  no vt pht ra m to,  khi  no vt pht ra m nh ?

I  - m to,  m nh - Bin  dao ng 

Th nghim  1

C nh mt u thc thp n hi c
chiu di khong 20cm trn mt hp g.  Khi

 thc thp ng yn ti v tr cn bng.
Nng u t do ca thc lch khi v tr cn
bng ri th tay cho thc dao ng trong hai
trng hp :

a) u thc lch nhiu (hnh 12.1a).

b) u thc lch t (hnh 12.1b).  

Quan st dao ng ca u thc,  lng
nghe m pht ra ri in vo bng 1  :
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Bng 1

Cch lm thc u thc dao ng           m pht ra 
dao ng                            mnh  hay yu ?              to hay nh ?

a)  Nng u thc lch  nhiu

b)  Nng u thc lch  t

 TO CA MBi 1 2  

a)

b)



 lch ln nht ca vt dao ng so vi v tr cn
bng ca n c gi l bin  dao ng.

T nhng d liu thu thp trn, hy chn t thch
hp in vo ch trng :

u thc lch khi v tr cn bng cng .  .  .  .  .  ,  bin
 dao ng cng  .  .  .  .  .  ,  m pht ra cng .  .  .  .  .  

Th nghim  2

Treo mt qu cu bc sao cho khi  dy treo thng
ng th  qu cu va chm st vo gia mt trng.

Lng nghe ting trng v quan st dao ng ca qu
cu (hnh 1 2.2)  trong hai trng hp :

a) G nh.

b) G mnh.

Chn t thch hp in vo ch trng :  

Qu cu bc lch cng .  .  .  .  .  .  .  ,  chng t  bin
 dao ng ca mt trng cng .  .  .  .  .  .  ,  ting trng
cng .  .  .  . .        

I I  -  to ca mt s m

 to ca m c o bng n v xiben
(k hiu l dB).

Ngi ta  c th dng my  o   to  ca m.

Bng 2 cho bit  to ca mt s m.

-  Ting ni th thm 20 dB

-  Ting ni chuyn bnh thng 40 dB

-  Ting nhc to 60 dB

-  Ting n rt to  ngoi ph 80 dB

-  Ting n ca my mc nng trong cng xng 100 dB

-  Ting st 1 20 dB

Ngng au (lm au nhc tai)

(Ting ng c phn lc  cch 4m) 130 dB
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Bng 2

Kt lun

m pht ra cng .  .  .  .  .
khi .  .  .  .  .  dao ng ca
ngun m cng ln.



I I I  -  Vn dng

Khi gy mnh mt dy n,  ting n s
to hay nh ? Ti sao ?

Hy so  snh bin  dao ng ca
im gia si  dy n (im M)  trong hai
trng hp v  hnh 1 2.3 .

Khi my thu thanh pht ra m to,  m
nh th bin  dao ng ca mng loa khc
nhau th no ?

Hy c  lng   to  ca ting  n
trn sn trng gi ra chi  nm trong
khong no  ?

Bin  dao ng cng ln,  m cng to.  
 to ca m c o bng n v xiben (dB).  

C th em cha bit

Ta nghe c cc ting ng xung quanh v
m c truyn bi khng kh n tai lm cho
mng nh dao ng.  Dao ng ny c
truyn qua cc b phn bn trong tai,  to ra tn
hiu truyn ln no gip ta cm nhn c m
thanh (hnh 1 2.4).  Mng nh dao ng vi bin
 cng ln,  ta nghe thy m cng to.

m truyn n tai c  to qu ln c th
lm thng mng nh.  V vy trong nhiu trng
hp cn phi ch  bo v tai.
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Ngy xa,   pht h in  ting  v nga ngi  ta  thng  p tai  xung  t 
nghe.Ti  sao ?

I  - Mi trng truyn m

Th nghim

1. S truyn m trong cht kh
t hai trng c mt bng da cch nhau

khong 1 5cm.  Treo hai qu cu bc (c dy
treo di bng nhau) va chm st vo gia mt
trng.  G mnh vo trng 1  (hnh 1 3 .1 ).

C hin tng g xy ra vi qu cu bc treo
gn trng 2 ? Hin tng  chng t iu g ?

So snh bin  dao ng ca hai qu
cu bc.  T  rt ra kt lun v  to ca m
trong khi lan truyn.   

2. S truyn m  trong cht rn

Ba hc sinh lm th nghim nh sau :

Bn A g nh u bt ch xung mt mt u
bn,  sao cho bn B ng  cui bn khng
nghe thy ting g,  cn bn C p tai xung mt
bn th nghe thy ting g  (hnh 13.2).

m truyn n tai bn C qua mi trng
no khi nghe thy ting g ?
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Trng 1 Trng 2

MI TRNG TRUYN MBi 1 3  



3. S truyn m trong cht lng
Quan st th  nghim sau :
t ngun  m (ng h c  chung ang

reo)  vo trong mt ci  cc  v bt kn ming
cc bng mt ming nilng.  Treo cc ny
l lng trong mt bnh nc v lng tai  
nghe c m pht ra (hnh 1 3 .3 ).

m truyn n tai  qua nhng mi
trng no ?  

4. m c th truyn c trong chn khng
hay  khng ?

Ngi ta  lm th nghim sau :  t mt
chung in trong mt bnh thu tinh kn 
(hnh 1 3 .4).  Cho chung ku ri ht dn
khng kh trong bnh ra th thy rng :

Khi khng kh trong bnh cng t,  ting
chung nghe cng nh.  

Khi trong bnh gn nh ht khng kh
(chn khng),  hu nh khng nghe thy
chung ku na.  

Sau ,  nu li cho khng kh vo bnh thu
tinh,  ta li nghe thy ting chung.  

Kt qu th nghim trn y chng t
iu g ?                                                  

Kt lun

- m c th truyn qua nhng mi trng nh
.  .  .  .  .  v khng th truyn qua .  .  .  .  .
- cc v tr cng .  .  .  .  .   ngun m th m nghe
cng .  .  .  .  .   

38

Hnh 13.4

1 2
1

2

3

4

5
6

7

8

9

1 0

11

Hnh 13.3



5. Vn tc truyn m

Trong cc mi trng khc nhau, m truyn i vi vn tc khc nhau v ph thuc
vo nhiu yu t.  Bng di y cho bit vn tc truyn m trong mt s cht  20oC :

Hy so snh vn tc truyn m trong khng kh,  nc v thp.

I I  -  Vn dng

m thanh xung quanh truyn n tai ta nh mi trng no ?

Hy nu th d chng t m c th truyn trong mi trng lng.

Hy tr li cu hi nu ra  phn m bi.

Khi  ngoi khong khng (chn khng),  cc nh du hnh v tr c  th
ni chuyn vi nhau mt cch bnh thng nh khi h   trn mt t c
khng ?  Ti  sao ?

Cht rn,  lng,  kh l nhng mi trng c th truyn c m.
Chn khng khng th truyn c m.  
Ni chung vn tc truyn m trong cht rn ln hn trong cht lng,
trong cht lng ln hn trong cht kh.  

C th em cha bit

S d m truyn c trong cc cht kh,  lng,  rn v khng truyn c trong
chn khng,  v khi cc ngun m dao ng,  n s lm cho cc ht cu to nn cht
rn,  lng,  kh  st n cng dao ng theo.  Nhng ht ny li truyn dao ng cho
cc ht khc  gn chng v c nh th dao ng truyn i xa. . .  Do ,  mun m
truyn t ngun m n tai ta nht thit phi c mi trng truyn m nh cht rn,
cht lng v cht kh.
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Trong cn  dng,  khi  c tia chp thng km theo ting  sm.  Sau   cn nghe
thy ting    m ko di,  gi  l sm rn.  Ti  sao li  c ting sm rn  ?

I  - m phn x - Ting vang

ng trong mt hang ng ln (ng Hng
Tch  H Ty, hang u G  H Long, ng
Phong Nha  Qung Bnh...),  nu ni to th 
sau  em s nghe c ting ni ca chnh
mnh vng li.   l ting vang (hnh 14.1 ).  

Ta nghe c ting vang khi m truyn n
vch  di li n tai ta chm hn m truyn
trc tip n tai mt khong thi gian t nht l
1 /15 giy.

m di li khi gp mt mt chn l
m phn x.  

Em  tng nghe c ting vang  u ?
V sao em nghe c ting vang  ?

Ti sao trong phng kn ta thng nghe
thy m  to hn so vi khi ta nghe chnh m 
 ngoi tri ?

Khi ni to trong phng rt ln th nghe
c ting vang.  Nhng ni to nh vy trong
phng nh th li khng nghe thy ting vang.

a) Trong phng no c m phn x ?

b) Hy tnh khong cch ngn nht t ngi ni
n bc tng  nghe c ting vang.  Bit
vn tc m trong khng kh l 340m/s.   
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Kt lun                                                  

C  ting  vang khi  ta  nghe  thy
.  .  .  .  .  cch .  .  .  .  .  mt khong
thi  gian t  nht l  1 /1 5  giy.  



I I  -  Vt phn x m tt v vt phn 
x m km

Ngi ta  lm th nghim nh hnh 1 4.2
 nghin cu m phn x.

Thay mt gng trong th  nghim ny
bng nhng mt phn x khc nhau,  ngi
ta  i  n kt lun :

- Nhng vt cng c b mt nhn th  
phn x m tt (hp th m km).

- Nhng vt mm,  xp c  b mt g  gh
th  phn x m km.

Trong nhng vt sau y :

-  ming xp, -  gh m mt,

-  mt gng, -  tm kim loi,

-  o  len, -  cao  su xp,

-  mt  hoa, -  tng gch,

vt no  phn x m tt,  vt no  phn x 
m km ?

I I I  -  Vn dng

Trong nhiu phng ho nhc,  phng
chiu bng,  phng ghi m, ngi ta thng
lm tng sn si v treo rm  nhung  lm
gim ting vang.  Hy gii thch ti sao ?

Khi mun nghe r hn,  ngi ta thng
t bn tay khum li, st vo vnh tai (hnh 14.3),
ng thi hng tai  v pha ngun m.  
Hy gii  thch ti  sao ?                                                                 
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Ngi ta thng s dng s phn x ca
siu m  xc nh  su ca bin.

Gi s tu pht ra siu m v thu c
m phn x ca n t y bin sau 1  giy
(hnh 1 4.4).  Tnh gn ng  su ca y
bin,  bit vn tc truyn siu m trong nc l
1 500m/s ?                                                           

Hin tng phn x m c ng dng
trong nhng trng hp no di y ?

a)  Trng cy xung quanh bnh vin.

b)  Xc nh  su ca bin.

c)  Lm  chi in thoi dy.

d)  Lm tng ph d,  nhung.

m gp mt chn u b phn x nhiu hay t.  Ting vang l m phn 
x nghe c cch m trc tip t nht l 1/15 giy.
Cc vt mm, c b mt g gh phn x m km. Cc vt cng,  c 
b mt nhn, phn x m tt (hp th m km).

C th em cha bit

C heo,  di pht ra siu m v nh m phn x  tm thc n.  c bit con di
cn c th s dng phn x ca siu m  trnh chng ngi vt khi bay.  V vy,  c
ngi ni rng di nhn c trong bng ti.
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Hy tng tng nu thiu m thanh th cuc sng ca chng ta s t nht v kh
khn nh th no.  Tuy nhin ting ng ln v ko di  gy tc hi rt xu ti  thn
kinh ca con ngi.  V vy trong cc nh my,   cc thnh ph cng nghip,  ngi
ta phi  tm cch hn ch bt nhng ting n.  Cn phi  lm th no ?

I  - Nhn bit  nhim ting n 

Hnh no trong cc hnh 15.1 , 15.2, 15.3  th hin
ting n ti mc  nhim ting n ? V sao em bit ?

Kt lun

Ting n gy  nhim l ting n .  .  .  .  .  v .  .  .  .  .  lm
nh hng xu n .  .  .  .  .  ca con ngi.  

Trng hp no sau y c  nhim ting n ?

a) Ting ht rt to st tai.
b) Lm vic cnh my xay xt thc,  go,  ng.. .
c) Nh  cnh ch.
d) Bnh vin,  trm x  cnh ch.

II  - Tm hiu bin php chng  nhim ting n

Hy c nhng thng tin di y :

 chng  nhim ting n, c bit l ting n giao
thng, ngi ta thng dng nhng bin php sau :

1. Treo bin bo Cm bp ci ti  nhng ni gn
bnh vin,  trng hc.

2. Xy dng tng btng ngn cch khu dn c vi
ng cao tc.  

3. Trng nhiu cy xanh  m truyn n gp l cy
s phn x theo cc hng khc nhau.

4. Lm trn nh,  tng nh dy bng xp,  lm tng
ph d,  ph nhung  ngn bt m truyn qua chng.
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Hnh 15.2.  
My khoan b tng lin tc
hot ng cnh ni lm vic.

Hnh 15.3.  Hp ch n o 
gn lp hc.
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T nhng thng tin v cc bin php chng  nhim ting n giao thng nu trn,
hy in cc bin php c th lm gim ting n vo ch trng trong bng di y :

a) Hy nu tn mt s vt liu thng c dng  ngn chn m, lm cho
m truyn qua t.

b)  Hy nu tn mt s vt liu phn x m tt c dng  cch m.

I I I  -  Vn dng

Hy  ra nhng bin php chng  nhim ting n c th thc hin c i
vi hnh v 1 5.2 ;  1 5.3 .

Hy ch ra trng hp gy  nhim ting n gn ni em sng v  ra mt vi
bin php chng s  nhim ting n .

nhim ting n xy ra khi ting n to,  ko di,  gy nh hng xu 
n sc kho v hot ng bnh thng ca con ngi.
 chng  nhim ting n cn lm gim  to ca ting n pht ra, 
ngn chn ng truyn m, lm cho m truyn theo hng khc.
Nhng vt liu c dng  lm gim ting n truyn n tai gi 
l nhng vt liu cch m.   

C th em cha bit

ng x xe my dng  lm gim  to ca m do
my n ca xe pht ra.  Khng kh  ming ng thot hi
ca my n b dao ng mnh nn m pht ra rt to.  Lp
ng x vo xe, m s gim khi truyn qua cc vch ngn
trong ng x, ra n ming ng x th  to b gim i
ng k.  ng x cn c gi l b phn gim thanh
(hnh 15.4).

Trong cc nh ht,  rm treo tng ch yu c dng
 lm gim ting vang,  cn tng gch ch yu  c
dng  ngn cch m gia cc phng.
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Hnh 15.4.  Cu to ca b
phn gim thanh n gin.

Cch lm gim ting n                   Bin  php c  th lm gim ting n

1 )  Tc ng vo ngun m                          .  .  .  .  .   

2)  Phn tn  m trn  ng truyn                .  .  .  .  .  

3)  Ngn khng cho m truyn ti  tai              .  .  .  .  .    



I  - T  kim tra

1. Vit y  cc cu sau y :

a) Cc ngun pht m u .  .  .  .  .   
b) S dao ng trong 1  giy l .  .  .  .  .  
n v tn s l .  .  .  .  .
c)  to ca m c o bng n v 
.  .  .  .  .  (dB).
d) Vn tc truyn m trong khng kh l
.  .  .  .  .

2. t cu vi cc t v cc cm t sau :  

a) tn s,  ln,  bng ;
b) tn s,  nh,  trm ;
c) dao ng,  bin  ln,  to ;
d) dao ng,  bin  nh,  nh.

3. Hy cho bit m c th truyn qua 
mi trng no sau y ?

a) Khng kh ;
b) Chn khng ;
c) Rn ;
d) Lng.

4. m phn x l g ?

5. Hy nh du vo cu tr li ng.  
Ting vang l :

A.  m phn x.
B.  m phn x n cng mt lc vi m
pht ra.

C.  m phn x truyn i mi hng,
khng nht thit phi truyn n tai.
D.  m phn x nghe c cch bit vi
m pht ra.

6. Hy chn t thch hp trong khung
in vo cc cu sau :

a)  Cc  vt  phn x m tt  l  cc  vt
.  .  .  .  .  v  c  b  mt .  .  .  .  .
b)  Cc  vt  phn x m km l  cc
vt .  .  .  .  .  v  c  b  mt .  .  .  .  .

7. Trng hp no sau y c  nhim
ting n ?

a) Ting ci xe cu ho (hay ting kng
bo chy).
b) Lm vic cnh ni n mn, ph .  
c) Ting n ca tr em lm nh hng
n cuc ni chuyn gia hai ngi ln.
d) Ht karak to lc ban m.

8. Hy lit k mt s vt liu cch m tt.
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I I  -  Vn dng

1. Hy ch ra b phn dao ng pht ra
m trong nhng nhc c sau :  n ghi ta,
kn l,  so,  trng.

2. Hy nh du vo cu ng :

A.  m truyn nhanh hn nh sng.

B.  C th nghe c ting sm trc khi
nhn thy chp.

C. m khng th truyn trong chn khng.

D.  m khng th truyn qua nc.

3. a) Dao ng ca cc si dy n khc
nhau nh th no khi pht ra ting to v
ting nh ?

b) Dao ng ca cc si dy n khc
nhau nh th no khi pht ra m cao v
m thp ?

4. Hai nh du hnh v tr  ngoi khong
khng,  c th tr chuyn vi nhau
bng cch chm hai ci m ca h vo
nhau.  Hy gii thch m  truyn ti tai
hai ngi  nh th no ?

5. V sao trong m yn tnh khi i b 
ng hp gia hai bn tng cao,  ngoi
ting chn ra cn nghe thy mt m
thanh khc ging nh c ngi ang
theo st ? 

6. Khi no th  tai  c  th nghe c m
to  nht ?

A.  m pht ra n tai cng mt lc vi
m phn x ;

B.  m pht ra n tai trc m phn x ;

C.  m pht ra n tai,  m phn x i ni
khc khng n tai ;

D.  C ba trng hp trn.

7. Gi s mt bnh vin nm bn cnh
ng quc l c nhiu xe c qua li.
Hy  ra cc bin php chng  nhim
ting n cho bnh vin ny.  

I II  - Tr chi  ch (hnh 1 6.1 )

Theo hng ngang :

1. Mi trng khng truyn m.                        

2. m c tn s ln hn 20000Hz.                     

3. S dao ng trong mt giy.                          

4. Hin tng m di ngc tr li khi
gp mt chn.                                                    

5. c im ca cc ngun pht m.                  

6. Hin tng xy ra khi phn bit c
m pht ra v m phn x.                                 

7. m c tn s nh hn 20Hz.  
T hng dc l g  ?
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C my loi in tch ? Nhng in tch loi no th 

y nhau,  ht nhau ?

Dng in l g ? Dng in c nhng tc dng g ?

o cng  dng in v hiu in th nh th no ?

Cng  dng in v hiu in th c c im g 

trong on mch ni tip v trong on mch song song ?

S dng in  nh th no  m bo an  ton  ?

chng 3

IN HC

Cn cu dng nam chm in



Vo nhng ngy thi  tit kh ro,  nht l nhng ngy hanh  kh, khi  ci  o ngoi
bng len,  d hay si  tng hp,  ta thng nghe thy nhng ting  lch tch  nh.
Nu khi    trong  bung ti,  ta cn  thy cc chp sng l i  ti .  Cng ging nh th
nhng k v hn nhiu  l hin  tng chp v sm st trong thin  nhin.  Mt trong
cc nguyn nhn ca hin  tng ny l s nhim in  do c xt.

I  - Vt nhim in

Th nghim  1

1. a mt u thc nha li gn cc vn giy
vit, cc vn nilng hay mt qu cu bng nha
xp nh c treo bng si ch mnh 
(hnh 1 7.1 a v 1 7.1 b).  Hy quan st xem c
hin tng g xy ra khng.

Sau  dng ming vi kh c xt vo thc
nha ri ln lt lm nh trn.  C hin tng
g xy ra i vi cc mu giy v qu cu ?

2. Lm th nghim tng t,  thay thc
nha bng mt thanh thu tinh c c  xt
bng mnh la,  sau  thay bng mt mnh
nilng hay mnh phim nha c c  xt
bng mnh len.

3. Ghi kt qu quan st c (ht hay y) vo
bng di y :
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a thc nha li gn cc vn giy.

a thc nha li gn qu cu
bng nha xp.

Hnh 17.1b

Cc vt Vn giy vit             Vn  ni lng
Qu cu  

Vt b  c xt                                                              nha xp

Thc nha

Thanh thu tinh

Mnh ni lng

Mnh phim nha

S# NHIM IN DO C XTBi 1 7 



Kt lun 1 .  Chn cm t thch hp trong
khung in vo ch trng :

Nhiu vt sau khi b c xt .....  cc vt khc.

Th nghim  2:

Chun b mt mnh phim nha cha b c
xt.  Sau  chm bt th in vo mnh tn
phng c b tr nh hnh 17.2, th n ca bt
khng sng.

Dng mnh len c xt mnh phim nha ny
nhiu ln v quan st k n ca bt th in
khi chm bt vo mnh tn.

Tin hnh th nghim nh trn, nhng thay
mnh phim nha bng thc nha dt.      

Kt lun 2.  Nhiu vt sau khi b c xt c kh
nng .  .  .  .  .  bng n bt th in.

I I  -  Vn dng

Gii thch ti sao vo nhng ngy thi
tit kh ro,  c bit l nhng ngy hanh kh,
khi ta chi u bng lc nha,  nhiu si tc
b lc nha ht ko thng ra ?

Khi ta thi vo mt bn, bi bay i.  Ti sao
cnh qut in thi gi mnh, sau mt thi gian
li c nhiu bi bm vo cnh qut, c bit 
mp cnh qut chm vo khng kh ? 

C th lm nhim in nhiu vt bng cch c xt.
Vt b nhim in (vt mang in tch) c kh nng ht cc vt khc.

C th em cha bit

S c xt mnh gia nhng git nc trong lung khng kh bc ln cao l mt
trong nhng nguyn nhn to thnh cc m my dng b nhim in.  Khi  gia
cc m my ny hoc gia chng vi mt t xut hin tia la in pht nh chp
chi lo.  Do nhit  cao ca tia la in,  khng kh gin n t ngt,  pht ra ting
n gi l ting sm (khi c tia la in gia hai m my) hoc ting st (khi c tia
la in gia m my v mt t).
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c kh nng y khng y v 
khng ht   

c kh nng ht va y va ht           

Vo nhng ngy thi tit kh
ro,  khi lau chi gng soi,  knh
ca s hay mn hnh tivi bng khn
bng kh, ta vn thy c bi vi
bm vo chng.  Gii thch ti sao ?

Cc vt sau khi b c xt c tnh
cht  nu trong cc kt lun trn
c gi l cc vt nhim in hay
cc vt mang in tch.



Mt vt b  nhim in  (mang in  tch)  c kh nng ht cc vt khc.  Nu hai  vt
u b  nhim in  th chng ht nhau  hay y nhau  ? 

I  - Hai loi in tch

Th nghim  1  (hnh 1 8.1 )

1. Kp hai mnh nilng vo thn bt ch ri
nhc ln.  Quan st xem hai mnh nilng c ht
hay y nhau khng.

2. Tri hai mnh nilng ny xung mt bn,
dng ming len c xt chng nhiu ln.  Cm
thn bt ch  nhc hai mnh nilng ln,  quan
st xem chng ht nhau hay y nhau.

3. Dng mnh vi kh c xt hai thanh nha
sm mu ging nhau.  t mt trong hai thanh
ny ln mt trc nhn  c th quay d dng.
a cc u  c c xt ca hai thanh li
gn nhau (hnh 18.2), quan st xem hai thanh
nha ht hay y nhau.

Nhn xt

Hai vt ging nhau, c c xt nh nhau th
mang in tch .  .  .  .  .  loi v khi c t gn
nhau th chng .  .  .  .  .  nhau.  

Th nghim  2

B tr th nghim nh hnh 1 8.3 ,  trong 
thanh nha sm mu c c xt bng vi kh
v c t vo trc quay.  a u thanh thu
tinh  c c xt bng mnh la li gn u
 c c xt ca thanh nha sm mu.  Quan
st xem chng y hay ht nhau.
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cng          khc
y          ht

Hnh 18.2

Hnh 18.3
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Nhn xt

Thanh nha sm mu v thanh thu tinh
khi c c  xt th  chng .  .  .  .  .  nhau do
chng mang in tch .  .  .  .  .  loi.

Nhiu th nghim khc u chng t rng hai
vt mang in tch hoc y nhau hoc ht nhau.

Kt lun 

C .  .  .  .  .   loi in tch.  Cc vt mang in
tch cng loi th .  .  .  .  .   nhau,  mang in tch
khc loi th .  .  .  .  .   nhau.

Ngi ta quy c gi in tch ca 
thanh thu tinh khi  c  xt vo  la l 
in tch dng (+) ;  in tch ca thanh
nha sm mu khi c xt vo vi kh l in
tch m ().    

I I  -  S lc v cu to nguyn t

Cc vt b nhim in l cc vt mang in
tch.  Vy nhng in tch ny t u m c ? Cc
kin thc di y s gip ta tr li cu hi ny.

Tm hiu s lc v cu to nguyn t

Mi vt quanh ta u c cu to t cc
nguyn t.  Mi nguyn t l mt ht rt nh,
nhng  ht  li gm nhng ht nh hn na
(hnh 1 8.4).

1. tm mi nguyn t c mt ht nhn

mang in tch dng.

2. Xung quanh ht nhn c cc lectrn mang
in tch m chuyn ng to thnh lp v ca
nguyn t.

3. Tng in tch m ca cc lectrn c tr s
tuyt i bng in tch dng ca ht nhn.  Do
 bnh thng nguyn t trung ho v in.

4. lectrn c th dch chuyn t nguyn t ny
sang nguyn t khc, t vt ny sang vt khc.
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M hnh n gin ca nguyn t.

Hnh 18.4

t thanh nha sm mu ln
trc quay sau khi  c c xt
bng mnh vi kh.  a mnh vi
ny li gn u thanh nha c c
xt th chng ht nhau.  Bit rng
mnh vi cng b nhim in,  hi
mnh vi mang in tch dng
hay in tch m ? Ti sao ?

cng khc
y ht
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I I I  -  Vn dng

Trc khi c xt,  c phi trong mi vt
u c in tch dng v in tch m hay
khng ? Nu c th cc in tch ny tn ti 
nhng loi ht no cu to nn vt ?

Ti sao trc khi c xt,  cc vt khng
ht cc vn giy nh ?  

Sau khi c xt,  vt no trong hnh 1 8.5b
nhn thm lectrn,  vt no mt bt lectrn ?
Vt no nhim in dng,  vt no nhim
in m ?

C hai loi in tch l in tch dng v in tch m.  Cc vt 
nhim in cng loi th y nhau,  khc loi th ht nhau.
Nguyn t gm ht nhn mang in dng v cc lectrn mang 
in m chuyn ng quanh ht nhn.
Mt vt nhim in m nu nhn thm lectrn,  nhim in dng 
nu mt bt lectrn.

C th em cha bit

Trc y hn 2000 nm, ngi ta  pht hin ra s nhim in ca h phch
khi c xt vo lng th.  Theo ting Hi Lp,  h phch l lectrn.  Sau ny ngi ta
dng t lectrn  t tn cho ht mang in tch m trong nguyn t,  ting Vit cn
gi l in t.

Hnh 18.5
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C in  tht l ch  li  v thun tin.  n in  c th bt,  tt d dng ;  sng trng
ngay c di  tri  ma,  gi.  Ngoi  ra cn  c qut in,  ni  cm in,  my thu
thanh (rai),  my thu  hnh  (tivi),  my lnh,  in  thoi  v rt nhiu  thit b  in
khc to cho cuc sng ca chng ta tt p hn.  Cc thit b  ny ch hot ng
khi  c dng in  chy qua.  Vy dng in  l g ?

I  - Dng in 

Hy tm hiu s tng t
gia dng in v dng nc 

a) i chiu hnh 1 9.1 a vi
hnh 1 9.1 b,  hy in t thch
hp vo ch trng ca cu sau :
in tch ca mnh phim nha
tng t nh .  .  .  .  .  trong bnh.

b) i chiu hnh 1 9.1 c vi
hnh 1 9.1d,  hy in t thch
hp vo ch trng ca cu sau :
in tch dch chuyn t mnh
phim nha qua bng n n
tay ta tng t nh nc .  .  .  .  .
t bnh A xung bnh B.

Khi nc ngng chy,  ta
phi  thm nc vo bnh A
 nc li  chy qua ng
xung bnh B.  n bt th in
ngng sng,  lm th no  n
ny li sng ?

Nhn xt

Bng n bt th in
sng khi cc  in tch .  .  .  .  .
qua n.  

Hnh 19.1

DNG IN - NGUN INBi 1 9 

Kt lun

Dng in l dng cc  in tch dch chuyn
c hng.

n in sng,  qut in quay v cc thit b
in khc hot ng khi c dng in chy qua.



I I  -  Ngun in 

1. Cc ngun in thng dng

Ngun in c kh nng cung cp dng
in  cc dng c in hot ng.

Mi ngun in u c hai cc.  Hai cc ca
pin hay acquy l cc dng (k hiu du +) v
cc m (k hiu du ).

Hy k tn cc ngun in c trong 
hnh 19.2 v mt vi ngun in khc m em bit.

Hy quan st hnh 1 9.2 hoc nhng chic
pin tht v ch ra u l cc dng,  u l cc
m ca mi ngun in ny.  

2. Mch in c ngun in

a) Mc mch in vi ngun in nh hnh 19.3.

b) ng cng tc (ci ng ngt),  quan st n
c sng hay khng.

Nu n khng sng,  ngt cng tc v kim
tra mch in :

- Dy tc bng n c b t khng ? ui n c tip xc tt vi  ca n khng ?    
- Cc u dy in  c vn cht vi cc cht ni ca n, ca pin v ca cng tc
cha ? Liu dy in c b t ngm bn trong khng ?
- Pin cn mi hay  c ? 
Sau  ng cng tc  m bo mch in kn v n sng.

I I I  -  Vn dng 

Cho cc t v cm t sau y :  n in, qut in, in tch, dng in.  Hy vit
ba cu, mi cu c s dng hai trong s cc t, cm t  cho.

Hy k tn nm dng c hay thit b in s dng ngun in l pin.  

nhiu xe p c mt b phn l ngun in gi l inam to ra dng in 
thp sng n.  Hy cho bit lm th no  ngun in ny hot ng thp sng n.

Dng in l dng cc in tch dch chuyn c hng.
Mi ngun in u c hai cc.  Dng in chy trong mch in kn 
bao gm cc thit b in c ni linvi hai cc ca ngun in bng dy in.
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Hnh 19.3

Hnh 19.2



Dng in   mch in  gia nh  nu chy trc tip qua c th ngi  s rt nguy
him ti  tnh  mng.  V vy tt c cc dng  c  v thit b  dng  in  (dy in ,  cng
tc,  phch cm in,   ly in,  bng n,  qut in  v.v. . . )  u  phi  c ch to
m bo an  ton cho ngi  s dng.  Chng gm nhng b phn dn in  v
nhng b phn cch in.

I  - Cht dn in v cht cch in

Cht dn in l cht cho dng in i qua.
Cht dn in gi l vt liu dn in khi c
dng  lm cc vt hay cc b phn dn in.

Cht cch in l cht khng cho dng 
in i qua.  Cht cch in gi l vt liu cch
in khi c dng  lm cc vt hay cc b
phn cch in.

Quan st v nhn bit

Hy quan st hnh 20.1  hoc cc vt tht
tng ng v cho bit chng gm :  

1. Cc b phn dn in l .  .  .  .  .

2. Cc b phn cch in l .  .  .  .  .

Th nghim  

Cn phi lm th nghim  xc nh xem
mt vt l vt dn in hay vt cch in.

1. Lp mch in theo hnh 20.2.

2. Trc ht chp hai m kp vi nhau v
kim tra mch  m bo n sng.
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Hnh 20.1: Bng n ui xoy,  bng n

ui ci v phch cm in vi dy dn.

Hnh 20.2

CHT DN IN V CHT CCH IN
DNG IN TRONG KIM LOI

Bi 20 



3. Kp hai m kp vo hai u ca vt cn xc
nh :  mt on dy thp, mt on dy ng,
mt on v nha bc dy in, mt on rut
bt ch,  ming s, ngoi ra c th kim tra bt
k vt no c quanh ta nh on dy st,  v g
bt ch v.v...  

Vi tng trng hp,  quan st bng n v ghi
kt qu vo bng bn.

Hy k tn ba vt liu thng dng 
lm vt dn in v ba vt liu thng dng 
lm vt cch in.     

I I  -  Dng in trong kim loi

1.  lectrn t do trong kim  loi

a) Kim loi l cht dn in.  Kim loi c 
cu to t cc nguyn t.  

Hy nh li  xem trong nguyn t,  ht
no mang in tch dng,  ht no mang
in tch m.

b) Cc nh khoa hc  pht hin v khng
nh rng trong kim loi c cc lectrn thot
ra khi nguyn t v chuyn ng t do trong
kim loi.  Chng c gi l cc lectrn t
do.  Phn cn li ca nguyn t dao ng xung
quanh nhng v tr c nh.  Hnh 20.3  l m
hnh n gin ca mt on dy kim loi.

Hy nhn bit trong m hnh ny :

- K hiu no biu din cc lectrn t do ?
- K hiu no biu din phn cn li ca
nguyn t.  Chng mang in tch g ? V sao ?

2. Dng in trong kim  loi

Hnh 20.4 v phng to dy dn kim loi ni
bng n vi hai cc ca pin v mt s
lectrn t do trong dy dn .    
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Hnh 20.3

Vt dn  in      Vt cch  in

Hy nu mt s trng hp
chng t rng khng kh  iu
kin bnh thng l cht cch in.

Hnh 20.4

Hy cho bit cc lectrn t
do b cc no ca pin y,  b cc
no ca pin ht.

Hy v thm mi tn cho mi
lectrn t do ny  ch chiu
dch chuyn c hng ca chng.

Kt lun 
Cc .  .  .  .  .  trong kim loi .  .  .  .  .  to
thnh dng in chy qua n.



I I I  -  Vn dng

Vt no di y l vt dn in ?

Trong cc dng c v thit b in thng
dng, vt liu cch in c s dng nhiu
nht l :     

Trong vt no di y khng c cc 
lectrn t do ?    

Cht dn in l cht cho dng in i qua.  Cht cch in l cht
khng cho dng in i qua.
Dng in trong kim loi l dng cc lectrn t do dch chuyn c hng.

C th em cha bit

Trong nhng cht cho  bng bn,  em tm
thy cht no dn in tt nht,  cht no cch
in tt nht ?
V sao cc li dy in thng bng ng ?
Khi c dng in trong dy dn kim loi,

cc lectrn t do dch chuyn c hng vi
vn tc khong t 0,1mm/s ti 1mm/s.

Th m khi ng cng tc in th bng
n sng hu nh tc th,  mc d dy dn c
th rt di.   l v khi ng cng tc,  cc
lectrn t do c sn  mi ch trong dy dn
nhn c tn hiu gn nh cng mt lc v
hu nh ng lot chuyn ng c hng.
Tht ng l nhanh nh in !
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A.  S.                 C.  Nha.
B.  Thu tinh.       D.  Cao su.

A.  Mt on dy thp ;    
B.  Mt on dy ng ;
C.  Mt on dy nha ;       
D.  Mt on dy nhm.

A.  Thanh g kh ;
B.  Mt on rut bt ch ;
C.  Mt on dy nha ;
D.  Thanh thu tinh.



Cc th in cn c vo u  c th mc cc mch in ng nh yu cu cn c ?

I  - S  mch in

1. K hiu ca mt s b phn mch in

Nhmm t n gin cc mch in v mc (lp) mt mch in ng nh yu cu,
ngi ta s dng cc k hiu biu th cc b phn ca mch in  v s  cho mch
in.  K hiu ca mt s b phn mch in c cho trong bng di y :

2. S  mch in

S dng cc k hiu trn y,  hy v s  cho mch in hnh 1 9.3  theo ng
v tr cc b phn mch in nh trn hnh ny.

Hy v mt s  khc so vi s   v  cu C1  bng cch thay i v tr
cc k hiu trong s  ny.

Mc mch in theo ng s   v  cu C2,  tin hnh kim tra v ng
cng tc  m bo mch in kn v n sng.   

I I  -  Chiu dng in

Quy  c v chiu dng in

Trong th k XIX, khi mi nghin cu v dng in cc nh bc hc  quy c
chiu cho dng in v ti nay vn c s dng l :

Chiu dng in l chiu t cc dng qua dy dn v cc dng c in ti cc m
ca ngun in.

Dng in cung cp bi pin hay acquy c chiu khng i gi l dng in mt chiu.
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S  MCH IN - CHIU DNG IN Bi 21  



Xem hnh 20.4 v so snh chiu quy c ca dng in vi chiu dch chuyn

c hng ca cc lectrn t do trong dy dn kim loi.

Hy dng mi tn nh trong s  mch in hnh 21 .1 a  biu din chiu
dng in trong cc s  mch in hnh 21 .1  b,   c,   d.  

I I I  -  Vn dng

Hy tm hiu cu to v hot ng ca
chic n pin dng ng trn v nha thng
dng (hnh 21 .2).

a) Ngun in ca n gm my chic pin ? K
hiu no cho trong bng trn y tng ng
vi ngun in ny ? Thng thng, cc
dng ca ngun in lp v pha u hay pha
cui ca n pin ?

b) Hy v s  mch in ca n pin v dng
mi tn k hiu chiu dng in chy trong
mch in ny khi cng tc ng.

Mch in c m t bng s  v t s  mch in c th lp
mch in tng ng.
Chiu dng in l chiu t cc dng qua dy dn v cc thit b 
in ti cc m ca ngun in.

C th em cha bit

Khc vi dng in cung cp bi pin v acquy,  dng in chy trong mch
in gia nh l dng in xoay chiu.  Mi l  ca   ly in lc  l cc dng,
lc l cc m v c th thay i lun phin.  Nu v   dng in ny i  qua
c th ngi s c  th gy nguy him ti  tnh mng.
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Hnh 21.1

Hnh 21.2
Cng tc n ang ng,  n sng.



Khi  c dng in  trong  mch,  ta khng th nhn  thy cc in  tch  dch  chuyn.
Nhng ta c th quan st cc tc dng do dng in  gy ra  nhn  bit s tn
ti  ca n.

I  - Tc dng nhit

Hy k tn mt s dng c, thit b thng
dng c t nng khi c dng in chy qua.

Hy lp mch in nh s  hnh 22.1
v tm hiu cc ni dung sau y :  

a) Khi n sng, bng n c nng ln khng ?
Bng cch no xc nhn iu  ? 

b)  B phn no ca n b  t nng mnh
v pht sng khi  c  dng in chy qua ?

c) Khi n sng bnh thng, b phn  ca
n c nhit  khong 2500oC.  

Bng bn cho bit nhit  nng chy ca mt
s cht, hy gii thch v sao dy tc ca bng
n thng c lm bng vonfram ?

Vt dn in nng ln khi c dng in

chy  qua.

Quan st th nghim ca gio vin c
b tr nh hnh 22.2 v hy cho bit :

a) C hin tng g xy ra vi cc mnh giy
khi gio vin ng cng tc ? 

b) T quan st trn, hy cho bit dng in 
gy ra tc dng g vi dy st AB.
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Hnh 22.1

Nhit 
nng chy (oC)

Vonfram                      3370                  

Thp                         1 300

ng                         1 080

Ch                             327

Bng nhit  nng chy
ca mt s cht

TC D|NG NHIT V TC D|NG PHT SNG 
CA DNG IN

Bi 22  

Cht



Kt lun

Khi c dng in chy qua,  cc vt  dn b
.  .  .  .  .  

Dng in chy qua dy tc bng n lm
dy tc nng ti .  .  .  .  .  cao v .  .  .  .  .  

Nu trong mch in vi dy dn bng
ng c ni xen mt on dy ch (gi l cu
ch) th trong mt s trng hp do tc dng
nhit ca dng in,  dy ch c th nng ln
trn 327oC.  Hi khi  c hin tng g xy ra
vi on dy ch v vi mch in ?

I I  -  Tc dng pht sng

Mt trong nhng tc dng quan trng ca
dng in l tc dng pht sng.  Nhiu loi
n in hot ng da trn tc dng ny.

1. Bng n bt th in

Trong bng n bt th in (hnh 22.3)
c cha mt cht kh (kh nn).  Hy quan st
bng n ny v nu nhn xt v hai u dy
bn trong ca n.

Hy quan st bng n bt th in
khi n pht sng v tr li cu hi sau  y :

n sng do hai  u dy n nng sng
hay do vng cht kh   gia hai  u dy ny
pht sng ?

Kt lun 

Dng in chy qua cht kh trong bng n
ca bt th in lm cht kh ny .  .  .  .  .

2. n it pht quang (n LED)

a) Hy quan st n it pht quang  hnh 22.4
 nhn bit hai bn kim loi to,  nh khc nhau
 bn trong n v hai u dy bn ngoi ni
vi chng.

b) Thp sng n it pht quang.
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Hnh 22.2

Hnh 22.3

Hnh 22.4.  n it pht quang.



Ni hai u dy ca n vo hai cc ca
ngun in thng dng cho n pin (gm hai
pin mc lin tip).  Quan st xem n c sng
hay khng.

o ngc hai u dy n,  nhn xt
xem khi n sng th dng in i vo bn cc
no ca n.       

I I I  -  Vn dng

Dng in khng gy ra tc dng nhit
trong cc dng c no di y khi chng hot
ng bnh thng ?

A.  Bng n bt th in ;
B.  n it pht quang ;
C.  Qut in ;
D.  ng h dng pin ;
E.  Khng c trng hp no.

Cho mch in c s  nh hnh 22.5,
ngun in l mt chic pin vi cc cc (+) v
(-) cha bit.  Hy nu cch lm khi s dng
n it pht quang  xc nh xem A hay B
l cc (+) ca pin ny v chiu dng in chy
trong mch.

Dng in i qua mi vt dn thng thng,  u lm cho vt dn 
nng ln.  Nu vt dn nng ln ti nhit  cao th n pht sng.
Dng in c th lm sng bng n bt th in v n it pht
quang mc d cc n ny cha nng ti nhit  cao.

C th em cha bit

Ngy nay n it pht quang c dng lm n bo  nhiu dng c v thit b
in nh rai,  tivi,  my tnh,  in thoi di ng,  n p. . .  n ny rt bn,  r tin v
tit kim in.

Khi dng in chy qua n ng,  nh c ch c bit,  cht bt ph bn trong
thnh ng pht sng.  n ny nng ln rt t nn tiu th in t hn so vi n dy
tc nng sng. 
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Hnh 22.5

Kt lun 

n it pht quang ch cho dng
in i qua theo .  .  .  .  .  nht nh v
khi  n sng.



Hy quan st nh chp cn cu  dng  nam chm in   trang  u  chng 3.
Nam chm in l g ? N hot ng da trn tc dng g ca dng in ?

I  - Tc dng t

Tnh cht t ca nam chm 

Nam chm c tnh cht t v c kh nng
ht cc vt bng st hoc thp.  Mi nam chm
c hai t cc,  ti  cc vt bng st hoc thp
b ht mnh nht.

Khi a mt kim nam chm li gn u mt
thanh nam chm thng th mt trong hai cc
ca kim b ht cn cc kia b y.

Nam chm in

Dng dy dn mnh c v cch in qun
nhiu vng xung quanh mt li st non,  ta c
mt cun dy.  Ni hai u cun dy ny vi
ngun in v cng tc nh hnh 23.1 ,  ta c
mt nam chm in.

a) Ta a mt u cun dy li gn cc
inh st nh,  cc mu dy ng hoc nhm.
Quan st xem c hin tng g xy ra khi cng
tc ngt v cng tc ng.  

b) Ta a mt kim nam chm li gn mt u cun
dy v ng cng tc. Hy cho bit, c g khc
nhau xy ra vi hai cc ca kim nam chm. 
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Hnh 23.1

Kt lun

1. Cun dy dn qun quanh li st
non c dng in chy qua l .  .  .  .  .  

2. Nam chm in c .  .  .  .  .  v n c
kh nng lm quay kim nam chm
v ht cc vt bng st hoc thp.

TC D|NG T\, TC D|NG HO HC V 
TC D|NG SINH L CA DNG IN

Bi 23 



Tm hiu chung in

Hnh 23.2 m t cu to ca chung in,
trong  ming st c gn vi l thp n
hi v khi cng tc cha ng,  ming st lun
t st vo tip im.

Khi ta ng cng tc,  c hin tng g
xy ra vi cun dy,  vi ming st v vi u
g chung ? 

Ngay sau ,  mch in b h.  Hy ch
ra ch h mch ny.  Gii thch ti sao ming
st khi  li tr v t st vo tip im.

Ti sao chung ku lin tip chng no
cng tc cn ng ?

u g chung chuyn ng lm chung
ku lin tip.  C th ni  l biu hin tc
dng c hc ca dng in.  Cc ng c in
nh qut in,  my bm nc . . .  hot ng
da trn tc dng ny ca dng in.

I I  -  Tc dng ho hc

Quan st th nghim  ca gio vin (hnh 23.3)

Quan st n khi cng tc ng v cho
bit dung dch mui ng sunphat (CuSO4) l
cht dn in hay cch in ?

Thi than ni vi cc m lc trc c
mu en.  Sau vi pht th nghim n c ph
mt lp mu g ?

Ngi ta  xc nh c lp mu ny l kim
loi ng. Hin tng ng tch khi dung dch
mui ng khi c dng in chy qua chng t
dng in c tc dng ho hc.  
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Hnh 23.3

Hnh 23.2

Kt lun
Dng in i  qua dung dch mui
ng lm cho thi  than ni vi
cc m c ph mt lp .  .  .  .  .  



I I I  -  Tc dng sinh l

Nu s   cho dng in i qua c th ngi th dng in s lm cc c co git,
c th lm tim ngng p,  ngt th v thn kinh b t lit.   l tc dng sinh l ca
dng in.

Dng in c th gy nguy him ti tnh mng con ngi.  Phi ht sc thn trng khi
dng in, nht l vi mng in  gia nh.  Tuy vy, trong y hc ngi ta c th ng
dng tc dng sinh l ca dng in thch hp  cha mt s bnh.

IV - Vn dng

Vt no di y c tc dng t ?

A.  Mt pin cn mi t ring trn bn ;

B.  Mt mnh nilng  c c xt mnh ;

C.  Mt cun dy dn ang c dng in
chy qua ;

D.  Mt on bng dnh.

Dng in c tc dng t v n c th lm quay kim nam chm.  

Dng in c tc dng ho hc,  chng hn khi cho dng in i 
qua dung dch mui ng th n tch ng ra khi dung dch, to 
thnh lp ng bm trn thi than ni vi cc m.

Dng in c tc dng sinh l khi i qua c th ngi v cc ng vt.

C th em cha bit

Tc dng ho hc ca dng in l c s ca vic m in nh m ng,  m vng,
m thic,  m kn (niken) . . .   chng g,  lm p.  Chng hn  m kn v n pin
bng kim loi,  cn phi ni v n pin vi cc m, ni tm kn vi cc dng ca
ngun in ri nhng v n pin v tm kn vo dung dch mui kn.  Sau  cho
dng in i qua dung dch ny mt thi gian,  s c mt lp kn ph trn v n pin.
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Dng in khng c tc dng no
di y ?

A.  Lm t lit thn kinh ;

B.  Lm quay kim nam chm ;

C.  Lm nng dy dn ;

D.  Ht cc vn giy.



Dng in  c th gy ra cc tc dng  khc nhau.  Mi  tc dng ny c th mnh,
yu  khc nhau  tu thuc vo cng  dng in.

I  - Cng  dng in

1. Quan st th nghim ca gio vin (hnh 24.1 )

Nhn bit dng c o c tn gi l ampe k
v so snh s ch ca ampe k khi n sng
mnh v sng yu.

Nhn xt : Vi mt bng n nht nh,  khi
n sng cng .  .  .  .  .   th s ch ca ampe k
cng .  .  .  .  .

2. Cng  dng in

a) S ch ca ampe k cho bit mc  mnh,
yu ca dng in v l gi tr ca cng 
dng in.  Cng  dng in c k hiu
bng ch I.

b) n v o cng  dng in l ampe,  k
hiu l A.

 o dng in c cng  nh,  ngi ta
dng n v  miliampe,  k  hiu l mA :  

I I  -   Ampe k

Ampe k l dng c dng  o cng 
dng in.

Tm hiu ampe k

a) Trn mt ampe k c ghi ch A 
(s o tnh theo n v ampe) hoc mA (s o
tnh theo n v miliampe).  Hy ghi gii hn o
(GH) v  chia nh nht (CNN) ca ampe
k  hnh 24.2a v hnh 24.2b vo bng 1 .
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Hnh 24.1

Ampe k GH CNN

Hnh  24.2a .  .  .  .  .  A .  .  .  .  .  A

Hnh  24.2b .  .  .  .  .  A .  .  .  .  .  A

CNG  DNG INBi 24 

1mA = 0,001A ;     1A = 1 000mA.  

Bng 1



b) Hy cho bit ampe k no trong hnh 24.2
dng kim ch th v ampe k no hin s.

c) cc cht ni dy dn ca ampe k c ghi
du g ? (xem hnh 24.3).

d) Nhn bit cht iu chnh kim ca ampe k
c trang b cho nhm em.      

I I I  -  o cng  dng in

1. Hy v s  cho mch in hnh 24.3, trong
 ampe k c k hiu l  A   .

2. Da vo bng 2,  hy cho bit ampe k
ca nhm em c th dng  o cng 
dng in qua dng c no.

3. Mc mch in nh hnh 24.3.  Trong  cn
phi mc cht (+) ca ampe k vi cc dng
ca ngun in.  (Lu   : Khng c mc hai
cht ca ampe k trc tip vo hai cc ca ngun
in  trnh lm hng ampe k v ngun in).  

4. Kim tra hoc iu chnh  kim ca ampe
k ch ng vch s 0.

5. ng cng tc, i cho kim ca ampe k ng
yn. t mt  kim che khut nh ca n trong
gng, c v ghi gi tr ca cng  dng in :
I1 = . .  .  .  .  A. Quan st  sng ca n.

6. Sau  dng ngun in gm hai pin 
mc lin tip v tin hnh tng t.  c v
ghi gi tr ca cng  dng in :   
I2 =.  .  .  .  .  A.  Quan st  sng ca n.    
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A

Hnh 24.3

S TT Dng c dng in      Cng  dng in

1       Bng n bt th in   T 0,001mA ti 3mA

2      n it pht quang       T 1mA ti 30mA

3     Bng n dy tc 
(n pin hoc n xe my) T 0,1 A ti  1 A

4      Qut in                       T 0,5A ti  1 A

5 Bn l,  bp in             T 3A ti  5A

Hnh 24.2

Nu nhn xt v mi lin h
gia  sng ca n v cng 
dng in qua n :  Dng in chy
qua n c cng   cng .  .  .  .  .  
th n cng .  .  .  .  .

Bng 2



IV - Vn dng

i n v cho cc gi tr sau y :

a) 0,1 75A = .  .  .  .  .  mA. c) 1 250mA =  .  .  .  .  .   A.

b) 0,38A = .  .  .  .  .  mA. d) 280mA =  .  .  .  .  .   A.

C bn ampe k vi gii hn o nh sau :

1 ) 2mA ; 2) 20mA ; 3) 250mA ;  4) 2A.

Hy cho bit ampe k no  cho l ph hp nht  o mi cng  dng
in sau y :

a) 1 5mA ; b) 0,1 5A ;  c) 1 ,2A.

Ampe  k trong  s   no   hnh 24. 4  c  mc  ng,  v  sao  ?

Dng in cng mnh th cng  dng in cng ln.  
o cng  dng in bng ampe k.
n v o cng  dng in l ampe (A).

C th em cha bit

n v ca cng  dng in c t theo tn nh bc hc ngi Php Ampe
(Andr Marie Ampre,  1 775  - 1836).

Vi dng in cng  1A chy qua dy dn kim loi th c 6,25  t t lectrn
dch chuyn qua tit din ngang ca dy dn  trong 1  giy.

Mi dng c dng in s hot ng bnh thng nu dng in chy qua n c cng
 nh mc.  Qu mc  s lm hng dng c (v d dy tc bng n s b t).

ng h a nng l dng c o in vi nhiu chc nng,  c loi dng kim ch,
c loi hin s.  ng h a nng loi n gin nht c th dng  o cng  dng
in,  hiu in th v in tr.  Vi mi chc nng u c nhiu thang o (gii hn
o) khc nhau  la chn cho ph hp vi yu cu o.
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- Nam :  ng bn cho chu mt chic pin !
- Ngi  bn hng :  Chu cn pin  trn hay 
pin  vung ? Loi  my vn  ?
Vy vn  l g ?

I  - Hiu in th

Ngun in to ra gia hai cc ca n mt
hiu in th.

Hiu in th c k hiu bng ch U.
n v o hiu in th l vn,  k hiu l V.
i vi cc hiu in th nh hoc ln,

ngi ta cn dng n v milivn (mV) hoc
kilvn (kV) :

1mV = 0,001V ;  
1 kV  = 1 000V.

Trn mi ngun in c ghi gi tr hiu
in th gia hai cc ca n khi cha mc vo
mch.  Hy ghi cc gi tr ny cho cc ngun
in di y :

Pin trn :  .  .  .  .  .  V ;
Acquy ca xe my :  .  .  .  .  .  V ;
Gia hai l ca  ly in trong nh :  .  .  .  .  .V.

I I  -   Vn k

Vn k l dng c dng  o hiu in th.

Tm hiu vn k       
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Hnh 25.2

Bng 1

1. Trn mt vn k c  ghi  ch V.
Hy nhn bit k  hiu ny  cc
vn k trong hnh 25 .2a,  b.  

2. Trong cc vn k  hnh 25.2, vn
k no dng kim, vn k no hin s ?

3. Hy ghi y  vo bng 1 .

Vn k       GH     CNN

Hnh 25.2a     .  .  .  .  .  V        .  .  .  .  .  V

Hnh 25.2b     .  .  .  .  .  V        .  .  .  .  .  V

HIU IN THBi 25 



4. cc cht ni dy dn ca vn k c ghi
du g ? (xem hnh 25.3).

5. Hy nhn bit cht iu chnh kim ca vn
k m nhm em c.

I I I  - o hiu in th gia hai cc ca
ngun in khi mch h

1. Hy v s  cho mch in hnh 25.3, trong
 vn k c k hiu l    V   .

2. Kim tra xem vn k ca nhm em c gii
hn o l bao nhiu,  c ph hp  o hiu
in th 6V hay khng ?

3. Kim tra hoc iu chnh  kim vn k ch
ng vch s 0 v mc mch in nh 
hnh 25.3  vi cc pin cn mi.  Lu  xem
trong hnh v cht dng (+) ca vn k c
mc vi cc no ca ngun in v cht m 
(-) ca vn k c mc vi cc no.

4. Cng tc b ngt v mch h.  c v ghi s
ch ca vn k vo bng 2 i vi pin 1 .

5. Thay pin 1  bng pin 2 v lm tng t nh trn.

T bng 2, so snh s vn ghi trn v pin
vi s ch ca vn k v rt ra kt lun.

IV - Vn dng

i n v cho cc gi tr sau y :

a) 2,5V = .  .  .  .  .  mV ;

b) 6kV = .  .  .  .  .  V ;

c) 1 1 0V = .  .  .  .  .  kV ;

d) 1 200mV = .  .  .  .  .V.

Quan st mt s ca mt dng c o
in c v trn hnh 25.4 v cho bit :
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Hnh 25.3

Ngun in S vn ghi         S ch ca 
trn v pin           vn k

Pin 1

Pin 2

Bng 2



a) Dng c ny c tn gi l g ?  K hiu no trn dng c cho bit iu  ?

b) Gii hn o v  chia nh nht ca dng c.

c) Kim ca dng c  v tr (1 ) ch gi tr bao nhiu ?

d) Kim ca dng c  v tr (2) ch gi tr bao nhiu ?

C ba ngun in vi s vn ghi trn v ln lt l :

a) 1 ,5V  ; b) 6V ; c) 1 2V.

v c ba vn k vi gii hn o ln lt l :

1 ) 20V ; 2) 5V ; 3) 1 0V.

Hy cho bit dng vn k no l ph hp nht  o hiu in th gia hai cc ca
mi ngun in  cho.    

Ngun in to ra gia hai cc ca n mt hiu in th.
n v o hiu in th l vn (V). Hiu in th c o bng vn k.
S vn ghi trn mi ngun in l gi tr ca hiu in th gia 
hai cc ca n khi cha mc vo mch.

C th em ch a bit

n v ca hiu in th c t theo tn nh vt l hc ngi I-ta-lia l Vn-ta
(Alessandro Volta 1 745-1827).

Nu trn mt vn k hoc trn thang o c ghi ch V th s o ca vn k  c
tnh theo n v vn,  nu ghi ch mV th tnh theo n v milivn.

ng h o in a nng v  mt s vn k c cu to nhiu thang o c cc gii
hn o khc nhau.  Khi cha th c lng c gi tr hiu in th cn o,  trnh
h hng c th xy ra cho vn k, thot u cn s dng thang o c gii hn o ln
nht.  Bng cch , xc nh s b gi tr hiu in th cn o, ri cn c vo gi tr
s b ny m chn thang cho ph hp.
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Trn cc bng n cng nh trn cc dng c dng in u c ghi  s vn,  chng
hn bng n 2,5V ;  1 2V hay 220V.  Liu  cc s vn ny c  ngha ging nh 
 ngha ca s vn  c ghi  trn  cc ngun in  khng ?

I  - Hiu in th gia hai u bng n

1. Bng n cha c mc vo mch in

Th nghim  1 : Ni vn k vi hai u bng
n nh hnh 26.1 .

Quan st s ch ca vn k.  Nu nhn
xt v hiu in th gia hai u bng n khi
cha mc vo mch.

2. Bng n c mc vo mch in

Th nghim 2  : S dng ampe k v vn k c
gii hn o ph hp, mc mch in nh s 
hnh 26.2.  Trong  lu  :

- Mc cht dng (+) ca ampe k v ca vn
k v pha cc dng (+) ca ngun in ;

- Hai cht ca vn k c mc trc tip vo
hai u bng n.

c v ghi s ch ca ampe k,  ca vn
k khi ngt v khi ng cng tc vo bng 1 .
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- Tin hnh th nghim tng t vi ngun
in hai pin.

T kt qu th nghim 1  v 2 trn y,
hy vit y  cc cu sau :

- Khi hiu in th gia hai u bng n bng
khng th .  .  .  .  .  dng in chy qua bng n.

- Khi hiu in th gia hai u bng n cng
.....  th dng in chy qua bng n c cng
 cng .  .  .  .  .

S vn ghi trn mi dng c dng in l
gi tr hiu in th nh mc.  Mi dng c
in s hot ng bnh thng khi c s
dng ng vi hiu in th nh mc ca
n.  Nu qu mc  th dng c in s
hng,  chng hn dy tc bng n s b t.

Mt bng n c ghi 2,5V.  Hi c th
mc n ny vo hiu in th l bao nhiu 
n khng b hng ?

I I  -  S tng t gia hiu in th v s
chnh lch mc nc

Hy quan st cc hnh 26.3a v b  tm
hiu s tng t gia mt s b phn trong cc
hnh ny.  T  tm t,  cm t thch hp cho
trong ngoc (hiu in th,  ngun in,  chnh
lch mc nc, dng in, dng nc) in
vo ch trng trong cc cu sau :       
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Loi  mch in  Kt qu o S ch ca vn  k           S ch ca ampe k
(V)                                      (A)

Ngun in                  Mch h               U0 =                                   I0 =

mt pin                          Mch kn              U1 =                                   I1 =

Ngun in hai pin              Mch kn              U2 =                                   I2 =

Bng  1

a) Khi c s .  .  .  .  .  gia hai im A
v B th c .  .  .  .  .  chy t A n B.

b) Khi c  .  .  .  .  .  gia hai u bng
n th c .  .  .  .  .  chy qua bng n.

c) My bm nc to ra s .  .  .  .  .
tng t nh .  .  .  .  .  to ra .  .  .  .  .



I I I  -  Vn dng

Trong nhng trng hp no di y
c hiu in th bng khng (khng c hiu
in th) ?

A.  Gia hai u bng n in ang sng ;

B.  Gia hai cc ca pin cn mi ;

C.  Gia hai u ca bng n pin c tho
ri khi n pin ;

D.  Gia hai cc ca acquy ang thp sng
n ca xe my.

* Cho mch in c s  nh hnh 26.4.
Bit rng khi cng tc ng th n sng.  Hi
khi cng tc ngt th gia hai im no c hiu
in th (khc khng) ?

A.  Gia hai im A v B ;

B.  Gia hai im E v C ;

C.  Gia hai im D v E ;

D.  Gia hai im A v D.

*  Vn k trong s  no trong hnh 26.5
c s ch khc khng ?
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Trong mch in kn,  hiu in th gia hai u bng n to ra dng
in chy qua bng n .
i vi mt bng n nht nh,  hiu in th gia hai u bng n 
cng ln th dng in chy qua bng n c cng  cng ln.
S vn ghi trn mi dng c in cho bit hiu in th nh mc 
 dng c  hot ng bnh thng.

C th em cha bit

V nguyn tc,  cn phi s dng hiu in th nh mc  quy nh cho mi dng
c in.

Tuy nhin,  cc dng c t nng bng in (nh bng n dy tc,  bp in,  bn
l . . .)  vn c th hot ng (di mc bnh thng) vi hiu in th nh hn hiu
in th nh mc.

Nhng cn c bit lu  rng,  nu s dng hiu in th nh hn hiu in th
nh mc cho cc ng c in (nh qut in,  my bm nc,  t lnh . . .)  v cc
thit b in t (nh rai,  tivi,  my vi tnh . . .)  th c th gy h hng cho cc dng
c v thit b in ny.  i vi cc thit b in ny,   ngi ta thng dng mt dng
c gi l n p c tc dng iu chnh  lun c hiu in th bng hiu in th
nh mc.
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Cng  dng in v hiu in th c c im g trong on mch ni  tip ?

I  - Chun b

- Mt ngun in 3V hoc 6V.

- Hai bng n pin nh nhau.

- Mt ampe  k hoc  miliampe  k c  gii
hn o  t 0 ,5A tr ln v c  chia nh
nht l 0,01A.

- Mt vn k c gii hn o l 6V v c 
chia nh nht l 0,1V.

- Mt cng tc.           

I I  -  Ni dung thc hnh

1. Mc ni tip hai bng n

Quan st hnh 27.1a v 27.1b  nhn bit hai
bng n c mc ni tip.

Hy cho bit trong mch in ny,  ampe
k v cng tc c mc nh th no vi cc
b phn khc.

Hy mc mch in theo hnh 27.1 a v
v s  mch in ny vo bn bo co.  

2.  o cng  dng in i vi on
mch ni tip
a) ng cng tc cho mch in va mc,  c
v ghi s ch I1 ca ampe k vo bng 1  ca
bn bo co.

b) Ln lt mc ampe k vo cc v tr 2 v 3
(hnh 27.1 a),  ghi cc s ch I2,  I3 tng ng
ca ampe k vo bng 1  ca bn bo co.
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TH#C HNH :  O CNG  DNG IN V HIU
IN TH I VI ON MCH NI TIP

Bi 27 

-  By on dy dn bng ng c
v  cch in,  mi  on di
khong 30cm.

- Chun b bo co :  Chp sn cc
ni dung ca mu bo co  cho 
cui bi ra giy.



Hon thnh nhn xt 2.c) trong bn bo co.

3. o hiu in th i vi on mch ni tip

a) Mc vn k vo hai im 1  v 2 nh s 
hnh 27.2 ca mch in  c, trong  cn lu
 cht (+) ca vn k c mc vo im 1 .

c v ghi gi tr U12 ca hiu in th gia
hai u n 1  vo bng 2 ca bn bo co.

b) Ln lt lm nh trn khi mc vn k vo
hai im 2,  3  v vo hai im 1 ,  3 .  Ghi cc
gi tr U23 v U1 3 ca cc hiu in th vo
bng 2  ca bn bo co.

Hon thnh nhn xt 3 .c)  trong bn
bo co.
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I I I  -  Mu bo co

TH#C HNH :  o cng  dng in v hiu in th
i vi on mch ni tip

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Lp : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 . in t thch hp vo ch trng :

a) o cng  dng in bng .  .  .  .  .
n v ca cng  dng in l .  .  .  .  . ,  k hiu l .  .  .  .  .
Mc .  .  .  .  .  ampe k vo on mch sao cho cht (+) ca ampe k c mc v pha 
cc .  .  .  .  .  ca ngun in.  
b) o hiu in th bng .  .  .  .  .
n v ca hiu in th l .  .  .  .  . ,  k hiu l .  .  .  .  .
Mc 2 cht ca vn k.  .  .  .  .  vo hai im ca mch  o hiu in th gia hai 
im ,  sao cho cht (+) ca n c ni v pha cc .  .  .  .  .  ca ngun in.

2. o cng  dng in i vi on mch ni tip

a) V s  cho mch in hnh 27.1a vo khung di y :
b) Kt qu o :

c) Nhn xt :
Trong on mch ni tip, dng in c cng  .  .  .  .  .  ti cc v tr khc nhau 
ca mch : I1 .  .  .  .  .  I2 .  .  .  .  .  I3 .  

3. o hiu in th i vi on mch ni tip

a) V s  mch in tng t hnh 27.2 vo khung di y, trong  vn k c 
mc  o hiu in th gia hai u n 2.

b) Kt qu o :                                                            

c)  Nhn xt :  
i vi on mch gm hai n mc ni tip, hiu in th gia hai u on 

mch bng .  .  .  .  .  cc hiu in th trn mi n : U1 3 .  .  .  .  .  U1 2 .  .  .  .  .  U23.
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V tr ca       V tr 1         V tr 2        V tr 3ampe k                          

Cng       I
1 =           I2 =            I3 =

dng in

S  mch in 

S  mch in 

Bng 1

V tr mc vn k            Hiu in th                         

Hai im 1  v 2             U1 2 =        

Hai im 2 v 3             U23 = 

Hai im 1  v 3             U1 3 =

Bng 2



Hiu in th v cng  dng in c c im g trong on mch song song ?

I  - Chun b

- Mt ngun in 3V ;
- Hai bng n pin nh nhau ;
- Mt vn k c gii hn o l 6V v c 
chia nh nht l 0,1V ;
- Mt ampe k (hoc miliampe k) c gii hn o
t 0,5A tr ln v c  chia nh nht l 0,01A;
- Mt cng tc ;         

I I  -  Ni dung thc hnh

1. Mc song song hai bng n

Quan st hnh 28.1 a v 28.1 b  nhn
bit hai bng n c mc song song :

- Hai im no l hai im ni chung ca cc
bng n ?

- on mch ni mi n vi hai im chung l
mch r.  l nhng mch r no ?

- on mch ni hai im chung vi ngun in
l mch chnh. Hy cho bit u l mch chnh ?

Hy mc mch in nh hnh 28.1 a.

- ng cng tc, quan st  sng cc n.

- Tho mt bng n,  ng cng tc.  Quan st
 sng bng n cn li v nu nhn xt v 
sng ca n so vi trc .

2. o hiu in th i vi on mch song song

a) Mc vn k vo hai im 1  v 2 trong mch in
hnh 28.1a v v s  mch in vo bn bo co.
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Hnh 28.1a

TH#C HNH :  O HIU IN TH V CNG 
DNG IN I VI ON MCH SONG SONG

Bi 28 

- Chn on dy dn bng ng
c v cch in,  mi on di
khong 30cm ;
- Chp sn ra giy cc ni dung
ca mu bo co  cho  cui bi.



Hy cho bit vn k c mc nh th
no vi n 1  v n 2.

ng cng tc,  c v ghi s ch U12 ca
vn k vo bng 1  ca bn bo co.

b) Lm tng t   o  hiu in th U3 4
v UMN.

Hon thnh nhn xt 2.  c) ca bn bo co.

3. o cng  dng in i vi  on

mch song song

a) Mc ampe k ni tip vi n 1  nh s 
hnh 28.2.  ng cng tc,  c v ghi gi tr I1
ca cng  dng in qua mch r ny vo
bng 2 ca bn bo co.

b) Lm tng t  o cng  I2 ca dng
in qua mch r ni vi n 2.  

c) Lm tng t  o cng  I ca dng
in qua mch chnh.

Hon thnh nhn xt 3.  b) ca bn bo co.
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I I I  -  Mu bo co

TH#C HNH : o hiu in th v cng  dng in 
i vi on mch song song

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lp :  . . . . . . . . . . . . . . . . . . .

1 . in t hay  cm  t thch hp vo ch trng :
a) Vn k c dng  o .  .  .  .  .  gia hai im.
b) Cht (+) ca vn k c mc v pha cc .  .  .  .  .  ca ngun in.
c) Ampe k dng  o .  .  .  .  .
d) Mc .  .  .  .  .  ampe k vo on mch  sao cho cht (+) ca n c mc v 
pha cc .  .  .  .  .  ca ngun in.

2. o hiu in th i vi on mch song song

a) V vo khung di y s  mch in tng t hnh 28.1 a,  trong  c 
thm vn k c mc vi hai u bng n 2.
b) Kt qu o :

c) Nhn xt :  
Hiu in th gia hai u cc n mc song song l .  .  .  .  .   v .  .  .  .  .   hiu 
in th gia hai im ni chung : U1 2 .  .  .  .  .   U34 .  .  .  .  .  UMN .

3. o cng  dng in i vi on mch song song

a) Kt qu o :

b) Nhn xt :  
Cng  dng in mch chnh bng .  .  .  .  .  cc cng  dng in 
mch r :  I .  .  .  .  .  I1 .  .  .  .  .   I2 .
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Cuc sng c in  tht ch  li ,  thun tin  v vn minh.  Nhng nu  s dng  in
khng an  ton th in  c th gy thit hi  nh chy,  n v nguy him ti  tnh
mng con ngi.  Vy s dng  in  nh th no l an  ton ?

I  -  Dng in i qua c th ngi c th
gy nguy him

1. Dng in c th i qua c th ngi

Nh li th nghim vi bt th in  bi 22.

Tay cm bt th in phi nh th no
th bng n ca bt th in sng ?

Lp mch in vi m hnh ngi in
(l 1  vt dn in) nh hnh 29.1 , mt u ca
bng n pin ni vi ngi in, u kia ca
n  pha sau ngi in c ni vo cht 1 .

ng cng tc, chm u 2 vo bt c ch
no ca ngi in v quan st bng n.
Nhn xt : Vit y  cu di y :  

C th ngi l mt vt dn in.  Dng in
c th .  .  .  .  .  c th ngi, khi  ngi ta chm vo
mch in ti .  .  .  .  .  v tr no ca c th.

2. Gii hn nguy  him i vi dng in i
qua c th ngi

- Nh li tc dng sinh l ca dng in.

- Tm hiu mc  tc dng v gii hn nguy
him ca dng in i vi c th ngi cho
di y :

Dng in c cng  trn 1 0mA i qua
ngi lm co c rt mnh,  khng th dui tay
khi dy in khi chm phi.   
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AN TON KHI S^ D|NG INBi 29 

Dng in c cng  trn 25mA
i qua ngc gy tn thng tim.

Dng in c cng  t 70mA
tr ln i qua c th ngi,  tng
ng vi hiu in th t 40V tr
ln t ln c th ngi s lm tim
ngng p.



I I  -  Hin tng on mch v tc dng
ca cu ch

1. Hin tng on mch (ngn mch)

a) Quan st th nghim ca gio vin vi mch
in c s  nh hnh 29.2.  Khi gio vin ng
cng tc, c v ghi s ch ca ampe k I1 = .....  

b) Gio vin lm on mch bng cch ni hai
u A,B ca bng n bng mt dy dn.  Sau
 gio vin ng cng tc,  quan st bng n,
c v ghi s ch ca ampe k I2 = .  .  .  .  .

So snh I1 vi I2 v nu nhn xt : Khi
b on mch,  dng in trong mch c
cng  .  .  .  .  .  

Hy nu cc tc hi ca hin tng 
on mch.

2. Tc dng ca cu ch

Nh li nhng hiu bit v cu ch  hc 
lp 5 v  bi 22.

Quan st s  mch in hnh 29.3  v
cho bit c hin tng g xy ra vi cu ch
khi on mch.

Quan st cc cu ch trong hnh 29.4
hoc cc cu ch tht.  Hy cho bit  ngha s
ampe ghi trn mi cu ch.

Xem li bng cng  dng in 
 bi 24,  cho bit nn dng cu ch ghi 
bao nhiu ampe cho mch in thp sng 
bng n.

I I I  -  Cc quy tc an ton khi s dng in                          

Di y l mt s quy tc an ton khi s
dng in.

1. Ch lm th nghim vi cc ngun in c
hiu in th di 40V.

2. Phi s dng cc dy dn c v bc cch in.
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3. Mch in dn dng gm hai dy dn l dy nng v dy ngui.  Gia chng
c hiu in th 220V v dy ngui c ni vi t  trm pht in.  V th  gia
dy nng v c th ngi chm t c hiu in th 220V v l nguy him vi c th
ngi.  Khng c t mnh chm vo mng in dn dng v cc thit b in nu
cha bit r cch s dng.

4. Khi c ngi b in git th khng c chm vo ngi  m cn phi tm cch
ngt ngay cng tc in v gi ngi cp cu.

Hy vit mt cu cho bit c g khng an ton in v cch khc phc cho mi
hnh 29.5  a,  b v c.

C th ngi l mt vt dn in.  Dng in vi cng  70mA 
tr ln i qua c th ngi hoc lm vic vi hiu in th 40V tr 
ln l nguy him vi c th ngi.
Cu ch t ng ngt mch khi dng in c cng  tng qu  mc,
c bit khi on mch.
Phi thc hin cc quy tc an ton khi s dng in.

C th em cha bit

mch in gia nh,   m bo an ton in,  cu ch v cng tc phi c mc
vi dy nng.  V khi c s c,  v d nh b on mch,  cu ch t,  dy nng t
ng ngt nn khng gy nguy him na.  

a)                                     b)                                         c) Hnh 29.5
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I  - T kim tra

1. t mt cu vi cc t :  c xt,  nhim in.

2. C nhng loi in tch no ?  Cc in tch loi  no th  ht nhau ?  Loi no
th  y nhau ?

3. t cu vi cc cm t :  vt nhim in dng,  vt nhim in m, nhn thm
lectrn,  mt bt lectrn.

4. in cm t thch hp vo ch trng trong cc cu sau y :

a) Dng in l dng .   .   .   .   .   c hng.

b) Dng in trong kim loi l dng .   .   .   .   .   c hng.

5. Cc vt hay vt liu no sau y l dn in  iu kin bnh thng :

a) Mnh tn ; b) on dy nha ; c) Mnh plitilen (nilng) ;

d) Khng kh ; e) on dy ng ; f) Mnh s.

6. K tn nm tc dng chnh ca dng in.

7. Hy cho bit tn n v ca cng  dng in v tn dng c dng  o cng
 dng in.

8. n v ca hiu in th l g ?  o hiu in th bng dng c no ?

9. t mt cu vi cc cm t :  hai cc ca ngun in ;  hiu in th.

10. Trong mch in gm hai bng n mc ni tip,  cng  dng in v hiu
in th c c im g ?

11. Trong mch in gm hai bng n mc song song,  hiu in th v cng 
dng in c c im g ?

12. Hy nu cc quy tc an ton khi s dng in.
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I I  -  Vn dng 

1. Trong cc cch sau y,  cch no lm thc nha dt nhim in ?

A. p nh nhiu ln thc nha xung mt quyn v.

B. p st thc nha vo thnh mt bnh nc m.

C. Chiu nh sng n pin vo thc nha.

D. C xt mnh thc nha bng ming vi kh.

2. Trong mi hnh 30.1  a,  b,  c,  d,  c hai vt A,  B  u b nhim in v c treo bng
cc si ch mnh.  Hy ghi du in tch (+ hay -) cho vt cha ghi du.

3. C xt mnh nilng bng mt ming len,  cho rng mnh nilng b nhim in m.
Khi  vt no trong hai vt ny nhn thm lectrn,  vt no mt bt lectrn ?

4. Trong cc s  mch in hnh 30.2,  s  no c mi tn ch ng chiu quy
c ca dng in ?

5. Trong bn th nghim c b tr nh trong hnh 30.3 ,  th nghim no tng ng
vi mch in kn v bng n sng ?
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6. C nm ngun in loi 1 ,5V ;  3V ;  6V ;
9V ;  1 2V v hai bng n ging nhau u ghi
3V.  Cn mc ni tip hai bng n ny vo
mt trong nm ngun in trn.  Dng ngun
in no l ph hp nht ? V sao ?

7. Trong mch in c  s  nh hnh 30.4,
bit s ch  ca ampe k A l 0,35A ;  ca
ampe k A1 l 0,1 2A.  S ch ca ampe k
A2 l bao nhiu ?

I I I  - Tr chi  ch (hnh 30.5)

Theo hng ngang :

1. Mt trong hai cc ca pin.

2. Quy tc phi thc hin khi s dng in.  

3. Vt cho dng in i qua.  

4. Mt tc dng ca dng in.  

5. Lc tc dng gia hai in tch cng loi.

6. Mt tc dng ca dng in.

7. Dng c cung cp dng in lu di.

8. Dng c dng  o hiu in th.

T hng dc l g ?
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Chng 1 - QUANG HC

Bi 1 . Nhn bit nh  sng - Ngun sng v vt sng
Bi 2. S truyn nh sng
Bi 3. ng dng nh  lut truyn thng ca nh sng
Bi 4. nh lut phn x nh  sng
Bi 5. nh ca mt vt to bi  gng phng
Bi 6. Thc hnh :  Quan st v v nh  ca mt vt to bi  gng phng
Bi 7. Gng cu  li
Bi 8. Gng cu  lm
Bi 9. Tng kt chng 1  :  Quang hc

Chng 2 - m HC

Bi 1 0. Ngun m
Bi 1 1 .  cao ca m
Bi 1 2.  to ca m
Bi 1 3. Mi  trng truyn m
Bi 1 4. Phn x m - Ting vang
Bi 1 5. Chng  nhim ting n
Bi 1 6. Tng kt chng 2 :  m hc

Chng 3 - in hc

Bi 1 7. S nhim in  do c xt
Bi 1 8. Hai  loi  in  tch
Bi 1 9. Dng in  - Ngun in
Bi 20. Cht dn in  v cht cch in  - Dng in  trong kim loi
Bi 21 . S  mch in  - Chiu  dng in
Bi 22. Tc dng nhit v tc dng pht sng ca dng in
Bi 23. Tc dng t,  tc dng ho hc v tc dng  sinh  l  ca dng in
Bi 24. Cng  dng in
Bi 25. Hiu  in  th
Bi 26. Hiu  in  th gia hai  u  dng c  dng in
Bi 27. Thc hnh :  o cng  dng in v hiu in th i vi on mch ni tip
Bi 28. Thc hnh :  o hiu in th v cng  dng in i vi on mch song song
Bi 29. An ton khi  s dng in
Bi 30. Tng kt chng 3 :  in  hc
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