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THIET KE CHE TAO MOT SO THIET BI THi NGHIEM
VAT LI GOP PHAN TiCH CUC HOA HOAT PONG HOC TAP
CUA HOC SINH

e ThS. Nguyén Minh Thuan ©

Tém tit

Vat Il la mot mon khoa hoc thic nghiém, nén cdc thiét bi thi nghiém vat li tw ché cé vai tro
rdt quan trong trong qud trinh day hoc. N6 khong chi givip hoc sinh tich cuc hon trong hoat
dong hoc tdp ma con rén luyén cho cdc em ky ndng thuc nghiém, tinh sdang tao va thong qua
thyc nghiém dé van dung 1y thuyét vao thyc té cudc song, gop phdn phdt trién tri thitc va nhan
cdch cua hoc sinh.

1. Pat van dé

Vatli (VL) Ia m&t mdn khoa hoc thuc nghi€ém, nhung hi€én nay ngoai danh muc thi nghi¢m
thuc hanh (TNTH), thi nghiém bi€u dién (TNBD) di c6 trong chudng trinh VL phd thong con
c6 nhiéu thi nghiém (TN) ki€m chitng, TNBD chua cé @6 ding day hoc. Do d6 viéc gidng
day mot sd ti€t VL con gip nhiéu khé khian, gido vién (GV) ap dit kién thitc, hoc sinh (HS)
thu dong, ti€t day trd nén khd khan, khong phét huy hét ning luc clia ngudi hoc.

Mot ti€t day c6 TNTH, TNBD véi dd dung day hoc c6 sdn hay d6 diung day hoc ty ch&
gitip ti€t day trd nén sinh dong, dong thdi gdi md& cho HS sy hi€u ki: "Né duogc ché tao nhu thé
nao? Hoat dong ra sao? Tai sao két qud chua chinh xdc? N6 cé iing dung gi?". Piéu d6 cho ta
thay, céc bo thi nghiém ti ché (TNTC) d€ gidi thich c4c hién tugng VL hay kiém chiing nhitng
dinh luat VL d6ng vai trd rit quan trong trong chuong trinh VL phd thong. TN dudc st dung
nhu [a phuong tién tao cd s§ cho viéc van dung céc tri thifc dd hoc vao thuc tién [3]. N6 khong
chi gidp HS tr§ nén yéu thich mon hoc, phat huy tinh sdng tao, ma con rén luyén cho cic em
k¥ ning thuc nghiém va thdng qua thuc nghiém d€ van dung ly thuyét vio thuc t&€ cudc song
[3]. TruSc nhitng khé khin d6, chiing tdi da ché tao nhiéu db diing day hoc nhu: thiét bi kiém
chitng dinh luat Sac-1o, dém khong khi, by anten, may phét dién - dong co dién - luc tur ...
nhim tich cuc héa hoat ddng hoc tip gép phan phat trién tr duy khoa hoc cho HS.

2. Cac TNTC gop phan tich cuc héa hoat dong hoc tap ctia HS
2.1. Tich cuc héa hoat dong ciia HS théng qua TNTC ki€m ching dinh luit Sac-lo

Dinh luat Sac-10 1a mot dinh luat quan trong trong chuong trinh VL 16p 10 nhung hién
nay hau hét cic trudng THPT cilia tinh Pong Thép chi sit dung thi€t bi cia Pinh luat Boi-lo-

“ Truong THPT Thap Mudi.
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Ma-ri-6t d€ kiém chitng dinh luat Sdc-10 nén d6 chinh x4c chua cao, ¢6 thé do nhiéu nguyén
nhan: giita pittdng va xilanh chua kin, nhiét 6 ctia khai khi khong déu, giai do c6 sai s6 16n,
mdi vach do nhé nhit ¢6 do 16n 0,1 atm = 76 mmHg. Trudc tinh hinh d6, t6i da nghién cdu
ch€ tao thi€t bi kiém ching dinh luat Sac-10 [4] (bd TN da dat gidi A Hoi thi P6 ding day hoc
cdp tinh nam 2013). Thi€t bi c6 nhiéu vu di€m hon so vdi thiét bi cii nhu ¢6 d6 chinh x4c cao,
mdi vach do nhd nhit ¢6 dd 16n 2 mmHg, sai s tuong doi 0,27%, gia thanh rat thap 200.000
ddng/bd (Hinh 1).
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Hinh 1. B$ TN ki€m Hinh 2. Cau tao bo TN kiém
chitng DPinh luat Sac-lo chitng Pinh luat Sac-lo

Cau tao TN: Gom binh nhya trong chita nuéc, dién trd nhiét dun néng nudc, nhiét k& dé
do nhiét dd nu6c, dong cd dién DC - 6V ¢ gin canh quat khudy cho nu6c néng déu, binh
nhdm kin chita khi c6 thé tich khong d6i (dang tich), ddng hd do 4p suat dé khio sat sy thay
ddi 4p sudt ctia binh khi khi nhiét d thay d6i (Hinh 2).

Ti&n hanh TN: Bat cong tic 1 d€ dién trd cAp nhiét cho nu6c trong binh va bat cong tic
2 @€ dong co dién hoat dong 1am cho quat khudy nu6c. Tit cong tic 1, chd nhiét @6 6n dinh,
xem s& chi nhiét k& va dong hd do 4p suét, ghi nhiét dd va ap suét tuong tng (Hinh 1).

Cho HS ti€n hanh TN va ghi s8 liéu vao bang so liéu:

Bang 1. Quan hé giita 4p suat va nhiét do cia chat khi trong binh nhom

T (K) p (mmHg) P
. T=t+273 P =P +760 mmHg T
Lan do
1 42+273=315K | 40+760=800 mmHg | 2,5397
2 46+273=319K | 50+760=810 mmHg | 2,5392
3 50+273=323K | 60+760=820 mmHg | 2,5387
4 534273=326K | 70+760=830 mmHg | 2,5460
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C6 thé coi gin ding: % — hiing s6. Nhu vay TN d3 ki€m chitng ding véi dinh luat Sac-1o:
"Trong qua trinh déng tich clia mdt lugng khi nhat dinh, 4p suat tf 1é thuan véi nhiét do tuyét doi".

Qua TNTC GV goi mé vin dé cho HS: Lam sao ta taing nhiét do ctia nuéc? Ap suit ciia
binh khi c6 thay ddi hay khong khi nhiét do thay ddi? Tir d6 kich thich tu duy ctia HS. HS tur
tim hiéu nguyén tic hoat dong clia thi€t bi va vach ra phuong an kiém chitng dinh luat Sac-
lo. Rén luyén cho HS phuong phép nghién cttu khoa hoc, quan sét, do dac, x{t Ii s6 liéu [3].
Tap cho HS lam viéc theo nhém, tao di€u kién cho cidc nhém trao ddi thio luan dé dua ra két
qué. Ty ki€m chiing dinh luat gitp HS tu tin hon trong qud trinh lvu giit va phat huy tri thic,
khong mién cudng, gugng ép hay nhdi nhét ki€n thic.

2.2. Phat trién k¥ ning thyc nghiém ctia HS thong qua TNTC dém khéong khi

TU nhitng nam 80 ciia thé ky XX, dém khong khi dd dugc dwa vao st dung trong phong
TN vat li phd thong & céc nude Au - My. Nhung do gid thanh con cao nén & nuée ta chi trang
bi thi&t bi nay cho mdt s§ trudng THPT di€m va céc trudng chuyén. Tac dung clia dém khong
khi trong c4c thi nghiém cd hoc mang tinh thuyét phuc cao vi né gidm thi€u dudc luc ma sét
khi vat chuyén dong. D€ nhim phuc vu t6t cho cong tic gidng day VL 16p 10 phan co hoc, toi
da ché tao dém khong khi don gidn va kinh t€ hon vao nam 2007 [5] (b¢ TN da dat gidi B Hoji
thi P6 dung day hoc cdp tinh ndm 2008).

Hinh 3. Pém khong khi Hinh 4. H¢ 10 xo dao dong
trén dém khong khi cai ti€n

Cau tao TN: Bo TNTC dém khong khi gdbm mdt may bom 220V-50hz-600W thdng qua
ong nhua tring dé thdi khong khi dd bi nén vao trong long méng nhdm c6 khoan 15 thoét khi,

hai xe con A va B, cic phu kién d€ gidm va cham cdia xe § hai ddu dém, phu kién tao va cham
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dan hoi, rong roc va cdc gia trong, thudc do géc nghiéng clia mang nhom, hai 10 xo nhe, hai
ddng hd do thsi gian hién thi s6 [6].

Ti€n hanh TN: Cho may bom thdi khi vao trong mang nhom, khong khi thoat ra khéi
méang nhdm tao ra lyc nang xe trugt. V&i TNTC dém khong khi c6 thé: kiém chitng dinh ludt
I, I, 11l Niu-ton, dinh ludt bdo toan dong luong, ddc biét cé thé kiém chiing dinh ludt bdo toan
co ndng va c6 thé tao ra hé 1o xo dao dong trén phuong ndam ngang hay trén mdt phdng nghiéng

ma trudc day cdac dém khong khi khdc chua co.

Khi HS khao sat chuyén dong ctia mot vat trén dém khong khi theo phuong nim ngang
c6 thé k&t luan vat di dugc nhitng quing dudng bing nhau trong nhitng khoing thdi gian bing
nhau bét ki. TN cho thdy, né€u céc tdc dung co hoc 1én vat dugc bu trlr nhau thi vat sé& ditng
yén hoic chuyén dong thing déu [1]. HS d3 kiém ching dugc dinh luat I Niu-ton.

Cho xe A ndi v6i qué ning thong qua sdi day c6 khdi lugng khong ddng k€ vit qua rong
roc. Hai cf;ng quang cach nhau mdt doan S. Cho hé chuyé°n dong dudi tac dung cia trong luc,
do thdi gian § hai cong quang, tinh dugc van téc & hai diém cdch nhau quing dudng S, tinh gia

—

2 2
VB

s - ’ . . . — F
t5¢ a ciia hé: a = Z—SVA va cho két qui ddng véi dinh luat I Niu-ton @ = g— [6]. Qua TN
m

rén luyén cho hoc sinh k¥ ning ldp dat thiét bi, do dac s& liéu, xt 1{ s& liéu d€ ki€ém ching
dinh luat.

Do khdi lugng hai xe A va B, cho hai xe twong téc nhau thong qua 10 xo. Po van toc hai

xe ngay sau khi tuong tac. K&t qua thu dudc U "M L F —_F [6], tor d6 dua ra
3-3 Yg mA BA AB

ndi dung dinh luat III Niu-ton. Nhu vay, qua TNTC GV c¢6 vai trd dinh huéng van dé, con HS

tich cuc dong nio, suy dodn phat hién van dé, biét sit dung ngdn ngit khoa hoc d€ bao vé két

qua va dé xuat cic y tudng sang tao [2].

Sau mot thdi gian st dung d€n nam 2011, t6i da ti€n hanh cii tién dém khong khi (b6 TN
cdi tién da dat gidi B hdi thi dé ding day hoc cdp tinh nam 2012). Do d6, n6é c6 nhiéu vu di€m
hon c6 thé thay ddi dugc géc nghiéng, HS c6 thé xac dinh dd cao va van tdc cia mdt vat chuyén
dong trén dém khong khi, dé kiém chitng dinh luat bio toan dong lugng va dinh luit bio toan
co ning. Gidp HS tich cuc hon trong hoat ddng hoc tap va lam quen dan vdi nghién citu khoa
hoc. Pong thdi, khi hé 10 xo dao dong trén mat phdng nim ngang hay miat phing nghiéng,
GV c6 thé cho HS do truc ti€p chu ki dao dong ctia hé dé kiém chiing tinh diing din clia cong

m ° . >
thic 7' =27, / 5 HS c6 thé thio luan va ti€n hanh [am thi nghiém d€ tim ra quy luat dao
1 2

dong dicu hoa, hay tim dugc do ciing ctia hé 10 xo. Qua d6 HS rén luyén cho minh thao tic thi
nghiém va biét cich van dung thi nghiém dé kiém chitng 1y thuyét.
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2.3. Pon gian héa cac quy tic vat li thong qua b anten da ning

V6i bo anten (b6 TN da dat gidi A Hpi thi Do ding day hoc cdp tinh ndm 2012) gon, nhe
diing d€ tdng hop hai luc ddng quy, md ti diéu kién cin bing cia mot vat chiu tic dung clia
3 luc ddng phing; bi€u dién phan tich va tong hgp luc; bi€u dién lyc tinh dién, vécto cudng
do dién truong; bi€u dién chiéu ctia lyc tir, luc lorenxd, phuong va chiéu truyén séng dién tir;
bi€u dién hién tugng khiic xa va phan xa toan phan clia 4nh séng.

dro st
Al i

il

oy

Hinh 5. Bo anten bi€u dién Hinh 6. Bo anten biéu dién
luc tinh dién chiéu cua luc tir

Cau tao TN: GOm 4 anten, gén trén nam cham tron.

Ti€n hanh TN: Cho b&n anten thay ddi phuong chiéu dé biéu dién cic quy tic vat ly
trong khong gian ba chiéu.

Bo anten c6 thé bi€u dién céc véctd trong mit phang hay trong khong gian 3 chiéu. Nén
khi thay ddi dau va vi tri cdc dién tich c6 thé yéu cau HS dung bd anten dé x4c dinh phuong
chiéu clia lyc tinh dién va cudng d6 dién trudng. HS tich cuc hoat dong, gitip ti€t day trd nén
sinh dong. Pong thdi GV ciing c6 thé st dung bod anten d€ thi€t 1ap quy tic ban tay trdi, quy
tic ban tay phai hay quy tdc chiéu truyén séng dién tir... Khi thay ddi phuong chiéu clia cic
dai lugng trong quy tic c6 thé cho HS diing bd anten d€ xic dinh phuong chiéu cda cic dai
lugng con lai. PSi v6i HS y&u, kha ning tu duy triru tugng khong cao, bd anten da gép phan
lam cho céc em yéu thich mdn hoc hon bing céch nhan thifc vin dé qua con dudng don gian
héa céc quy tdc VL.

2.4. Phat trién tu duy HS thong qua TNTC M4y phat dién-dong co dién-luc tir
Hién nay & trudng pho thong chi c6 md hinh may phat dién quay bing tay rat don gidn va

nguyén li hoat dong chua phu hdp véi nguyén 1i hoat dong ma sach gido khoa da néu nén
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viéc gidi thiéu ciu tao, nguyén li hoat ddong clia may phat dién xoay chiéu hay dong cd dién
gip nhiéu khé khin. Do d6 TNTC mdy phét dién-dong co dién-luc tir [8] (b6 TN dat gidi B
Hoi thi Pé6 diing day hoc cdp tinh ndm 2013) 1a phuong tién don gidn va tryc quan trong day
hoc VL.

Hinh 7. May phat dién - dong
co dién - luc tu

Cau tao TN: gdbm nam cham chit U, dong cd dién 180W gén trén thiing g6, c6 nim dé
diéu chinh td¢c dd quay ctia khung day va clia nam cham chit U, bi€n 4p AC-DC: 0 - 24V, 2
khung day, 2 den led.

Ti&€n hanh TN: N&i ngudn dién mot chiéu c¢6 sdn trong hop gb v6i khung day dit trong
tlr trudng, k&t qué khung day chiu tac dung cia luc tir va quay trong tif trudng, tao ra mo hinh
dong cd dién. Khi ding motor diéu chinh t6c dd quay ciia khung day trong tir trudng c6 thé
tao ra dong dién c6 hiéu dién thé khoang 2V, dong thdi motor c6 thé diéu chinh tdc d6 quay
ctia nam cham hinh chit U € mo6 phdng nguyén tic hoat dong clia dong cd khong ddng bo.
Ngoai ra, TNTC c6 thé€ mo tA phuong va chiéu cia lyuc tir tic dung 1én doan diy din mang
dong dién dat trong tir trudng, tir d6 dua ra quy tic ban tay trdi, né don gidn hon nhiéu so véi
can lyc tr phai st dung dén don can va nam cham dién.

V6i TNTC GV gi6i thiéu cho HS ciu tao cla dong cd dién, may phat dién xoay chiéu 1
pha, doan day din mang dong dién dit trong tir trudng. Qua dé, HS tu 1ap phuong 4n dé xéc
dinh phuong chiéu ctia Iyc tir. HS c6 thé thay ddi chiéu dong dién chay qua doan diy din dé
tim ra quy luat tong quit va dua ra quy tic ban tay trdi vé x4c dinh phuong chiéu ctia lyc tir
tdc dung 1én doan diy din dit trong tif trudng. Pong thdi, gido vién c6 thé tao ra tinh hudng
c6 van dé&: Tai sao khung day mang dong dién dit trong tif trudng c6 thé quay quanh mt truc?
HS van dung quy tic ban tay trdi d€ x4c dinh cip ngiu luc 1am khung diy quay. Rén luyén
cho HS kha ning phan tich tdng hop va gidi quyét van dé [9]. Va khi khung diy quay trong tir
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trudng lai sinh ra dong di€n, do 1a phudng tién truc quan sinh dong tao hitng tha cho HS trong
qua trinh hoc tap. Ngudi gido vién khong chi day kié€n thitc VL, gido duc tu tudng ma con day
cho HS k¥ nang hanh dong VL [3].

3. K&t luan

TNTC giit vai trd quan trong trong day hoc VL. Chiing tao diéu kién cho HS nghién cttu
tryc quan c4c hién tugng, cho phép hinh thanh cac khai niém, céc dinh luat mot céch truc tiép
trén cdc ddi tugng can nhan thic [3]. Qua d6 HS tich cuc hon trong hoat dong hoc tap, gép
phan rén luyén ky ning thuc nghiém, van dung k¥ thuat vao cudc song, gitip HS hoan chinh
din nhan cich va tri thie./.
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Summary

Physics is an experimental science. Therefore, self-made experimental equipments for
physics play a very important role in the teaching process. They not only help make students
dynamic in learning activities, but also train their experimental skills and creativity. More-
over, experimental activities give students opportunity to apply theories to real life for de-
velopment of their knowledge and personality.
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