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Currently, there are many types of digital scales used to measure mass
with high accuracy, stable operation, and ease of operation and
adjustment on the market. How to choose a suitable electronic scale to
use as a dynamometer in teaching Physics and research in Physics
education? Based on a review of the literature and laboratory testing,
this current study introduces some experimental options with electronic
balances when learning about the interaction forces of physical
processes. These methods can be used to measure a physical quantity or
investigate or verify a physical result in the fields of Mechanics,
Electricity and Magnetism. In each plan, the theoretical basis,
preparation of tools, layout, steps to conduct the experiment, and
suggestions for using the experiment are stated. The proposed
experimental plans can be used in the process of teaching
corresponding physics content in high schools or universities in the
direction of developing students’ abilities.
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Hién nay trén thi truong c6 nhiéu loai can dién tr dung dé do khdi
lwong co6 do chinh xac cao, hoat dong 6n dinh, dé thao tac va diéu
chinh. Trong hoc tap hay nghién ctu vat i, 1am thé nao dé c6 thé lra
chon loai can dién tar phd hop dung 1am lyc ké? Dya trén tong quan cac
tai liéu va tién hanh cac thi nghiém, bai béo gisi thiéu mot sé phuong
&n thi nghiém véi can dién tir khi tim hiéu vé lyc twong tac cua qué
trinh vat Ii. C6 thé dung cac phuong an nay dé do mot dai lwong vat Ii
hoic khao sat hay kiém chirng mot két qua vat I thudc cac noi dung
Co hoc, Dién va Tir. Trong mdi phuong an ¢6 néu co s li thuyét, viéc
chudn bi cac dung cu, cach bé tri, cac budc tién hanh thi nghiém va goi
y cho viéc sir dung thi nghiém. Cac phuong an thi nghiém da dé xuét
c6 thé duoc sir dung trong qué trinh day hoc cac noi dung vat li tuong
g & truong phod thong hay truong dai hoc theo hudng phat trién ning
luc cua hoc sinh.
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1. Gigi thiéu

Trude doi hoi cia xa hoi trong thoi dai mai, Nghi quyét s6 29-NQ/TW "Vé d6i méi can ban,
toan dién gido duc va dao tao..." [1] xac dinh mot s6 bién phap co ban cho trién khai giéo duc phd
thong va giao duc dai hoc la "Tap trung day cach hoc, cach nghi, khuyén khich tu hoc, tao co so
dé nguoi hoc tu cap nhat va doi méi tri thic, Ky nang, phat trién nang lyc"; "Chu trong phat trién
ning luc sang tao, ky niang thuc hanh...". Theo dinh hudng ndy, Chinh phu trién khai chi thi
16/CT-TTg [2] xac dinh nhu:ng giai phap cu thé cho gido duc phé théng va gido duc dai hoc,
trong d6 nhan manh viéc "hoc qua lam" va "lam dé hoc". Véi viéc day hoc cac mon Khoa hoc tu
nhién n6i chung va mén Vat Ii & cac bac hoc, cac dinh hudng cho thuc hién day hoc néu rd 1a can
"...tao diéu kién dé hoc sinh dwa ra cau hoi, xac dinh van d& can tim hiéu, tu tim cé&c bang chung
dé phan tich thdng tin, kiém tra cac du doan, gia thuyét qua viéc tién hanh thi nghieém..." [3]-[5].

Trong Chuong trinh mén Khoa hoc tu nhién, Chwong trinh mén Vat Ii ¢ bac phd théng va
Chuong trinh mon Vit li dai cwong cua nhiéu truong dai hoc déu duogc xay dung duya trén nhiing
nguyeén Ii chung cua Khoa hoc tu nhién, bao gom: tinh cau trdc, sy da dang, su tuong tac, tinh hé
thdng, su van dong, bién dbi. Céac nguyén Ii nay c6 méi quan hé hiru co voi nhau va dugc thé
hién ¢ hinh 1 [4], [6]. Méi quan h¢ nay thé hién noi bat & sy twong tac gan lién véi sy van dong
va bién doi cua cac dang vat chat.

e
M5 hinh hé vat li
Cor = Nhigt- Dign—

Quang— Hat nhin

s

Fd b /’—-h
Lye va Trudng . | [ Ning lwgng va song
Lare ¢ hoe— lye dign tir— h Co nang—Bién ning—
lire hat nhan Quang ning— ning lugng
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Hinh 1. Cdu triic ndi dung mén Vit li phé théng
Trong cac chu dé cua phan Ning lugng va sy bién doi trong mén Khoa hoc ty nhién ¢ bac
THCS, céc chua dé mon trong mén Vat li ¢ bac THPT va bac dai hoc, cé rat nhiéu qua trinh dong
luc hoc lién quan dén sy twong tac va luc. Cac qua trinh d6 dugc hé thong trong bang 1.
Bang 1. Cac ngi dung lién quan dén su twong tac va lwc trong chirong trinh phé thong

Lép Ni dung Kién thirc vé luc

- Luc va t&c dung cua luc

- Lyec tiép xtc va luc khéng tiép xdc
6 - Maséat

- Khéi lugng va trong lugng

- Bién dang cia 10 xo

- Mot s6 ddu hiéu dic trung cua luc.
- Luc ma sét, Lyc hap dan, trong lugng, luc dan hoi.

- Nam ch&m
- Tu truong (Truong tir) Luc tir twong tac gitta c&c nam cham hay do nam
- Tur truong Trai Dat cham tac dung 1én mét s6 vat liéu.

- Nam cham dién

- Ap suat trong chat long, trong chat khi

- Lyc c6 thé lam quay vat - Khao sét lyc day Acsimet (dinh luong).

- Bon bay va moment luc - Tim hiéu t&c dung Iam quay cua lyc (dinh tinh).

- Hoat dong cuia co, xuwong cua hé van dong ¢ nguoi

- Ba dinh luat Newton - Trinh bay vé moi quan hé dinh lwong gitra luc

- Mét s6 luc trong thuc tien tac dung va két qua tac dung luc trong chuyén
10 NS :

- Céan bang lyc va moment luc dong thang, chuyén dong tron.

- Trinh bay dic diém cua lyc trong thyc tién.
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Lép Néi dung Kién thirc vé luc

- Pinh luat Coulomb.

11 Luyc tuong tic gitra cac dién tich - Lyc dién truong.

T truong Luc twong tac dinh lugng cua tu truong déu 1én
Luc tir tac dung l1én mot doan ddy mang dong dién  dong dién, cia dong dién 1én dong dién.

Dbai Bong luc hoc vé chuyén déng va tuwong tic cua cac Cac loai luc tuwong tic va két qua cua no Ién cac
hoc hé vat i vat, hé vat.

Theo dinh hudng vé doi m&i phuong phap day hoc trong day hoc Khoa hoc ty nhién, trong d6
c6 day hoc Vit i, ngudi hoc can dugc thuc hién cac hoat dong tim toi, kham phé, trong do tang
cudng cac hoat dong thuc nghiém. Tuy nhién, hién nay céc thiét bi thi nghiém dung cho day hoc
cac noi dung lién quan dén tuong tac va luc con rat thiéu va chit lugng han ché. Theo théng tu
38/2021/TT-BGDDT cua Bo Giéo duc va Pao tao vé& danh muc thiét bi thi nghiém mén KHTN
[7], cac luc ké dugc trang bi chi gdm: loai O - 2.5, @6 chia 0,05 N; loai 0 - 5 N, do chia 0,1 N;
loai 0 - IN, d6 chia 0,02 N. Trong danh muc d& xuat thay thé bang cam bién lyc voi thang do:
+50 N, do chia +0,1 N nhung hién c6 rat it truong dwoc trang bi loai cam bién nay. Con theo
thong tu 39/2021/TT-BGDDT vé danh muc thiét bi thi nghiém mén Vat 1i [8], chi c6 loai luc ké
loai 0 - 5 N, d6 chia 0,1 N, cam bién lyc dugc dé xuat duoc gan tich hop trén xe do ki thuét sé
nhung hién ciing c6 rat it trudng dwoc trang bi. Vi cac phong thi nghiém vat 1i dai cwong cua
cac truong dai hoc ciing ¢ tinh trang tuong tu.

Hién nay, trén thi truong, cac loai can dién tir rit da dang, c¢d thé do dugc nhitng khéi luong
rat nho ¢& 10™g cho dén hang tram tin. V@& co ban, cac loai can dién tir co do chinh xac cao, hoat
dong 6n dinh, d& thao tac va diéu chinh. Tay theo muc dich cua viéc do, co thé lra chon loai can
phi hop dé két hop véi céc thiét bi, vat liéu khac dé tao nén cac thiét bi thi nghiém hop Ii.

Dé khac phuc khé khin, han ché cua céc thiét bi thi nghiém khi to chic day hoc cac bai hoc lién
quan dén lyc va tuong tac, chiing t6i thuc hién cac nghién ciu thir nghiém dé xay dung cac thiét bi
thi nghiém cho phan kién thiic nay, voi viéc dung can dién tir (con goi 1a can ki thuat sb) lam thiét
bi do Iuc [9]-[11]. Tir do, sir dung thém céc chi tiét hién ¢ tir cac bo thiét bi cd sin ¢ phong thi
nghiém va mot so thiét bi, vat tw don gian khac dé tao ra cac thiét bi thi nghiém dung cho viéc day
hoc cac bai hoc lién quan dén luc va tuong tac trong chuong trinh 2018. V&i cac thiét bi thi nghiém
nay, hoc sinh phd thong hay sinh vién cac truong dai hoc c6 thé str dung trong nghién ctu tai liéu
méi, trong van dung tim toi ma rong ¢ nha hay trong cac nghién cau khoa hoc cua minh.

Dic biét, trong khi td chire day hoc theo md hinh gido duc STEM, céc gido vién co thé dua
trén cac phuong an thi nghiém nay dé thiét ké cac chu dé bai hoc STEM phu hop [12]. Cac
phuong an thi nghiém nay ciing rat phi hop véi day hoc két hop, day hoc online khi gido vién
huéng dan dé hoc sinh thyc hién cac thi nghiém vat Ii & nha [13].

Qua nghién ctru, chung t6i da xay dung duoc mot s phwong 4n thi nghiém dung cho hoc tap
va nghién cau cac kién thac vé lyc va tuong tac & chuong trinh mén KHTN, chuong trinh mén
Vat li bac THPT va bac dai hoc. O phan sau, chung toi sé g|o1 thiéu an luot mot sé phuong an
theo c4u trdc: muc dich thi nghiém, co s li thuyét, dung cu va bd tri thi nghiém, cac budc tién
hanh. Dong thoi c6 dua ra mot s6 goi Y vé viéc sir dung trong day hoc.

2. Phwong phap nghién ciru

Viéc nghién ctru dé xay dung phuong an thi nghiém véi can dién tir duoc thuc hién theo cac
budc sau:

- Nghién ctu 1i thuyét, tim hiéu chuong trinh mon KHTN, chuong trinh mén Vat li & bac phd
thdng va béc dai hoc vé cac ndi dung lién quan dén lyc va tuong tic (nhu di néu & bang 1). Tir d6 x4c
dinh cac thi nghiém can (va c6 thé) tién hanh trong hoc tap va nghién ciu cac noi dung twong ing.

- Tim hiéu thyc trang thiét bi thi nghiém hién c6 ¢ truong phd thong.

- Thiét ké phuong an thi nghiém kha thi, trong d6 lwa chon can dién tir phu hop.

- Thir nghiém & phong thi nghiém dé diéu chinh, chon ra phuong an hop i.
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Nguyén tic hoat dong cuia can dién tir 12 chuyén ddi &p luc 18n cam bién lyuc (loadcell) sang tin
hiéu dién, sau d6 bo xt ly trung tdm s& chuyén ra thong s hién thi trén man hinh. Nhu vay, dé do
luc ctia mot qua trinh tuwong tac, can bé tri can dién tir lién két véi hé vat tuong tac thong qua cac
co cAu truyén, dé tao ra 4p luc vubng goc 1én mit can. Sau d6, dwa vao cach lién két dé xac dinh
mdi lién h¢ gitra luc can do voi gid tri luc duoc quy doi tir khéi lugng m doc trén man hinh cia
can (c6 thé lay gan dung la F = 10 m, trong d6 m tinh theo don vi kg, lyc c6 don vi la N). Thong
thuong, ngoai lyc can do, can con dang chiu thém cac luc khac. Dé don gian, co thé sir dung ché
do6 diéu chinh vé 0 dé gia tri lyc can do dugc hién thi ngay trén dong ho.

3. Két qua va ban luan

M6t s6 phuong an thi nghiém c6 thé thuc hién dé t6 chuc day hoc & bac phé thong va dai hoc
duoc trinh bay dudi day.
3.1. Do luc diy

a) Muc dich thi nghiém: Xéac dinh d6 16n cua luc day . )

b) Dung cu: Viéc thu:c hién thi ngbiém nhu hinh 2, gom céan dién tir (1) (loai dung kiém tra
suc khoe) va nguoi (2) dé gay ra luc day.

Hinh 2. o lie ddy .

¢) Co so |i thuyét: Luc do nguoi ddy 18n mat can s& duoc hién thi thong qua khi luong doc
trén can.

d)Tién hanh: Dit can 1én mat d& (1a mat san nha hoic mat tuong); ding hai tay day len mat
can (& c4c vi tri dat chan 18n mat can, chinh 12 vi tri cam bién luc ¢ duéi; doc sb chi & can rdi quy
ddi ra do 16n cua luc.

e) Goi y sir dung trong day hoc: Dung dé gidi thiéu vé do luc day trong day hoc noi dung do
luc 6 mébn KHTN 6.

3.2. Khdo sét lwe ddy Acsimet

a) Muc dich thi nghiém: Khao sat lyc day Acsimet

b) Dung cu: Céc dung cu thi nghiém duoc b tri nhu hinh 3, gdm can dién tir (loai ding trong
phong thi nghiém, gisi han do 400 g va d6 chia 0,01 g) (1), binh dung chat Iong (2), vat (3) c6
hinh try chim trong chat long, trén vat c6 gan thudc va gia thi nghiém (4) gan rong roc dé diéu
chinh day cho vat chim (5) (nhu mo ta ¢ hinh 3).

¢) Co so li thuyét: Can dién tir chiu trong lwong cua binh dung chét long va luc ddy Acsimet
huong xudng (vi nuéc tac dung vao vat mét luc husng [€n). Néu khi chwa nhung vat, ta higu chinh
can vé 0 thi sb chi khdi luong trén can sau khi dwoc quy d01 chinh 1a do 16n cua lec day Acsimet.

d) Tién hanh: dit binh nuéc 18n can, bat cdng tic ngudn Cua can va diéu chinh can vé muc 0;
nhiing chim vat dén cac thé tich khac nhau (doc trén thudc gan trén vat hinh tru); doc va ghi lai
s6 chi trén dong ho va quy doi ra lyc twong ung.

e) Goi ¥ sur dung trong day hoc: Dung dé t chirc cho HS tién hanh thi nghiém tim hiéu luc
Acsimet trong day hoc & mén KHTN. Vi chuong trinh dai hoc, sinh vién c6 thé ding céach vé
do thi luc Acsimet theo thé tich dé tinh kiém chimg dinh luat va tinh dwoc khdi lugng riéng cia
chat long.
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Hinh 3. Khdo sdt liec ddy Acsimet: )
(@) mé hinh nguyén Iy va (b) anh chup thiét bi

3.3. Kiém chitng dinh ludt vé luc huwong tam

a) Muc dich thi nghiém: Kiém chimg d6 Ién cua luc hudng tam.

b) Dung cu: Céc dung cu thi nghiém duoc bé tri nhu hinh 4, gdm can dién tir (loai c6 giGi han
do 400 g va d6 chia 0,01 g) (1); dé (2) dt trén dia can co gan dong co dién mot chiéu loai toe do
cham (3), truc dong co co dia tron gin véi mot vat nang nho (4).

Hinh 4. Khao sadt lyc hudng tam:
a) mo hinh thi nghiém b) anh chup thi nghiém

¢) Co s i thuyét: Khi vat nho gén voi mot dia tron duoc dong co lam quay déu, luc lién két
tac dung Ién vat nho dong vai tro luc hudng tam. Khi do, ap luc cua hé tac dong 1én mat dia can
s& thay doi tuan hoan. Cac gia tri lyc nay dugc hién thi théng qua kh01 lugng doc trén can.

d) Tién hanh bat hé thong Ién can va no1 dong co dién vai ngudn dién qua cong tic mo; bat
cong tac nguon ciia can va diéu chinh can vé muc 0; bat cng tic cho dong co quay; dung camera
ghi lai céc gia tri caa khdi lugng hién thi trén mat déng ho dé sau d6 xem lai cac gia tri nay va quy
doi vé gia tri luc tai cac thoi diém twong tng. V& phac db thi luc dé rdt ra nhan xét (Bé don gian, cé
thé chi can ghi nhan céc gié tri khdi luong cuc dai va cuc tiéu trén mat dong hd sau mot khoang
thoi gian quan sat rdi so sanh vai biéu thirc ap luc, qua suy luan dua vao dinh luat 2 Newton).

e) Goi Y sir dung trong day hoc: C6 thé t6 chic cho hoc sinh thuc hién thi nghiém sau khi hoc
If thuyét vé luc hudng tam.

3.4. Po hé 6 ciing mat ngoai

a) Muc dich thi nghiém: Xac dinh hé s6 cing mdt ngoai cua Chét‘l(’)ng )
b) Dung cu: Cac dung cu thi nghiém duoc bo tri nhu hinh 5, gdbm can dién tur hién s6 (1) co
giai han do 600 g, do chia nho nhat 0,01 g; hop dung chat long (2) dat trén mat can dién ta hién
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s6. TAm kim loai (3) bang dong duoc gitr bang day ndi dé nam mot phan trong chat long. Rong
roc (4) gan trén gia va lién két véi day ndi dé giir tim kim loai theo phuong thang dimng.

¢) Co s¢ i thuyét: Khi nang tim kim loai I&n trén mat nudc mot
chat, mat ngoai chat 1ong tao mang cang tiép tuyén véi mat tam dong
moéng (coi nhu su dinh wét hoan toan) s& tao ra hai luc cang kéo tam
kim loai xubng. Khi d6, hop dung nudc s& chiu thém lyc cing mat
ngoai hudng 1én. Hai luc nay dugc do qua can dién tir s€ tinh dugc hé
s6 cang mat ngoai.

d)’ Tién hanh: Bat hop dung chat long I€n cén, diéu chinh rong roc aé
dua tam dong ngap mot phan trong chat long; bat cong tac nguon cua
can va hiéu chinh can Ve s6 0 rdi diéu chinh rong roc dé nang dan tam
kim loai 1&n. Quan sat s chi my ctia dong hd (c6 gid tri am) ding luc tim
kim loai but khoi mat chat long. Gia tri luc cing lic d6 1a F=26l=mg.
Dua vao dé, ta tinh dwoc gia tri cua hé s6 cang mat ngoai cua chét long.

e) Goi y sir dung trong day hoc:

Trong chuong trinh phd théng 2018 khéng c6 noi dung riéng vé hién tugng cing mat ngoai.
Gido vién c6 thé dua cac noi dung nay trong day hoc ngoai khoa vat 1i cho hoc sinh. Cac thi
nghiém nay c6 thé thuc hién trong cac nghién ctiru mo rong hoic cac dé tai nghién ciiu khoa hoc
ki thuat cho hoc sinh phé thdng. O cac trudng dai hoc ¢6 nghién ctru vat 1i dai cuong déu ¢ ndi
dung vé chit long, nén c6 thé dung phuong an thi nghiém nay dé sinh vién thuc hién nghién ciu
mao rong ¢ nha hay thuc hién c&c nghién cau khoa hoc don gian.

3.5. Kiém chitng dinh lugt Coulomb

a) Muc dich thi nghiém: Kiém ching dinh luat Coulomb.

b) Dung cu: Cac dung cu thi nghiém dugc bé tri nhu hinh 6, gdm can dién tir (1) 14 loai can
chinh xéc c6 gidi han do 500 g, d chia nho nhat 0,0001 g; hai tim kim loai hinh tron (2) c¢6 cling
kich thudc, mot tim dat trén dia can, mot tim gan véi thanh dich chuyén (3) duoc gan trén gia (4)
[9]. Viéc dich chuyén thanh dwoc thuc hién theo cach vi chinh dé xac dinh dwoc khoang céch
gitra hai tam kim loai.

Hinh 5. Po lyc cang

Hinh 6. Thi nghiém kiém chimg dinh ludt Coulomb
a) Mo hinh thi nghiém b) anh chup thiét bi

¢) Co so |i thuyét: Khi dung ngudn dién khong d6i, tich dién cho hai tim kim loai c6 dién tich
S nam dbi dién nhau thi hai tim nay hat nhau. Suy luan tir dinh luat Cu-16ng [14], xac dinh duoc
lyc hat tinh dién giira hai tim kim loai 1a:

£goS £goS U?

F = W . UZ ZO d2 f
hang s dién, S la dién tich ban kim loai, d la khoang céch giira hai ban

d) Tién hanh: P4t mot tim kim loai 1én dia cén, gan thanh dich chuyén c6 tam kim loai thi 2
Ién gia va van ndt vi chinh dé dua hai tam kim loai nam gan nhau & mot khoang cach d, bat cong
tac nguon cia can va hiéu chinh can vé sé 0; cap dién cho hai tim kim loai tir ngudn dién khong

trong do: & 1a hang sb dién moi: k = — vm £, =8,85.10"12 13
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dbi, c6 dién thé cao c& vai tram von, doc gia tri hién trén can (c6 gia tri am) m,, doc hiéu dién thé
giita hai tim kim loai trén dong ho do. Véi thiét bi nay ta c6 thé thuc hién duoc hai thi nghiém:

- Ung vai mot khoang cach d xac dinh, kiém chimg dugc su phu thudc bac nhat cua luc dién
vao U? va dira vao db thi dé tim dwoc gi tri hang s dién .

- Ung véi mét gia tri U xac dinh, kiém chiing su phu thugc ti 18 nghich véi khoang cach d
giita hai ban kim loai. Tir d6 ciing xac dinh dugc hing sé dién .

e) Goi y si dung trong day hoc: C6 thé t6 chtic cho hoc sinh 16p 11 thuc hién thi nghiém dé
kiém nghiém dinh luat Coulomb sau khi da hoc Ii thuyét. Bac biét, ¢6 thé st dung cho céc hoc sinh
hoc cac 16p chuyén vat Ii. Vi thi nghiém doi hoi d6 chinh xéc cao nén c6 thé can thyuc hién & phong
thi nghiém ngoai gio hoc chinh khoa. Cac phong thi nghiém & cac truong dai hoc 6 can chinh xac
c6 thé xay dung thiét bi nay cho sinh vién thuc hién khi hoc cac noi dung vé luc twong tac tinh dién.

3.6. Kiém ching cong thirc luc twong tic gika hai dong dign tron song song

Véi cach 1am tuong tu nhu thi nghiém vé lyc tinh dién & muc 3.5, ¢6 thé kiém tra quy luat vé
lyc tuong tac gitra hai dong dién tron dat song song. Trong thi nghiém, ta thay hai ban kim loai
bang 2 vong diy dé tao ra dong dién tron ciing ban kinh R dit song song, dbi dién nhau va cach
nhau mot khoang r. Dwa theo biéu thuc luc twong tac giita hai dong dién thing song song, suy
luan duoc biéu thic lyc twong tac gitta hai dong dién tron song song, dugc tao tir hai cuon day
tron (mdi cuon day c6 s6 vong 1a Ny va No) 1a: F = pp N, NZ%R. Véi thiét bi nay, ta co thé
thuc hién hai thi nghiém:

- Ung véi khoang céch r gitra hai vong day khong déi, kiém ching su phu thudc cua luc F vao
tich 1.1, va tir d6 xac dinh dugc hang sb tir o = 4.107.

- Ung véi gia tri hai dong dién khong d6i, kiém tra sy phu thudc caa F ti 16 nghich vai r va tir
d6 xac dinh dugc hang s tir po = 4.107.

a)
Hinh 7. Thi nghiém lyc twong tdac giita nam cham va dong dién:
a) M6 hinh thi nghiém b) anh chup thiet bi

Trong thi nghiém, céc gia tri cua lyc tir thuwong nhé ¢& 0,1 N nén ngoai cin chinh xac nhu
trén, ta c6 thé chon loai can thong thuong, c6 do chinh xac ¢& 10 g dé thyc hién thi nghiém.

Ngoai ra, trong day hoc & truong phd théng, cd thé thuc hién cac thi nghiém don gian, ban
dinh luong V& luc tuong tac gitra nam cham voi dong dién bang cach dung can dién tir (1) dé tim
hiéu vé phuong, chiéu va d¢ Ion cua luc tuong tac cia nam cham (2) dat trén can véi dong dién
chay trong cudn day (3) nhu hinh 7.

3.7. Mgt sé thi nghigm kiém ching két qua ciia bai toan vé fuwong tic

Ngoai nhirng thi nghiém sir dung khi hoc kién thirc méi, trong day hoc vat li ¢ truong phé
thong hay truong dai hoc, gido vién c6 thé yéu cau hoc sinh giai mot sb bai tap thi nghlem hay
bai tap gan vai thyc tién vé su tuong tac giita cac vat [11]. Trong cac bai tap do, can c6 yéu cau
xéc dinh gié tri cia hyc twong tac. Sau khi giai bai tap bang cach van dung cac dinh luét vé luc dé
rut ra cac két qua, tiép theo, hoc sinh/sinh vién duoc giao nhiém vu kiém nghiém lai cac két qua
bang céac dung cu thi nghiém. Viéc do cac luc d6 ciing c6 thé duoc thyuc hién bang cac thiét bi ty
tao voi can dién tir. Mot s6 bai toan vi du:
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Bai 1. Mot ngudi c6 khdi lwong M dirng trén mat dat, dung tay nang thing ding mot vat co
khéi lugng m dang & mit dat 1én dén do cao h. Liy g=10 m/s2.

a) Hay mo ta su thay doi toc do cua vat theo qua trinh nang vat?

b) Hay str dung cac dinh luat Newton dé thiét 1ap cong thuc tinh 4p luc cia chan nguoi 1én
mit dat theo qua trinh nang vat?

¢) Thiét ké phuong an thi nghiém dé kiém ching lai qua trinh dugc mo ta nhur trén?

d) Chuan bi dung cu, thuc hién thi nghiém dé ghi lai két qua va xu 1i sb liéu dé kiém chang
diéu da suy luan bang Ii thuyét.

Hinh 8. Thi nghiém ndng vt Hinh 9. Thi nghiém nén khi dang nhiét

Dé kiém chiing két qua, hoc sinh ¢ thé thuc hién thi nghiém nhu hinh 8.

Bai 2. Dung mét xy lanh cua bom kim tiém loai 50 ml (da bé kim tiém) chaa khoang 25 ml
khong khi. Sau d6 dung keo bit kin dau bom (bit dau lap kim tiém). Biét dwong kinh trong cia xy
lanh 12 34 mm. Téc dung luc F doc theo pit tong dé nén khi (thuc hién cham dé nhiét do khi trong
binh khong d6i).

a) Tim luc F dé gitr khi & thé tich 20 ml, 15 ml, 10 ml

b) Xay dung phuong an thi nghiém dé kiém tra két qua tinh duoc bang cach sir dung can dién
ter dé do luc.

¢) Thuc hién thi nghiém dé kiém tra.

Dé kiém chiing két qua, hoc sinh ¢ thé thuc hién thi nghiém nhu hinh 9.

4. Két luan

Duwa vao viéc tim hiéu céc noi dung day hoc vé luc, ang véi cac loai twong tac, nghién ciru
da chi ra nhirng trudng hop c6 thé sir dung can dién tu hién sb dé thiét ké duoc cac phuong
an thi nghiém dung trong té chac day hoc hay nghién ctu khoa hoc. Bé thuc hién, trude hét,
can lya chon can dién tir phi hop voi gia tri lyc can do, bao gdbm gidi han do va do chia nho
nhat (d6 nhay) cua can. Tiép do, str dung thém céac dung cu, vat tu phu hop dé lién két can
véi hé vat Ii, tao ra luc tac dung vudng goc véi mat can. Dua trén dic diém lién két nay, xéac
dinh mdi lién hé gita lyc can do va gia tri luc xac dinh tir sé chi cua can. Nghién ctru da xac
dinh dugc mot s6 phuong an thi nghiém dung can dién tir hién s6 nhu dung cu do lyc dé c6
thé tién hanh cac thi nghiém vé twong tac co hoc, twong tac dién tu. Cac phuong an thi
nghiém nay c6 thé duoc sir dung trong day hoc mét s noi dung vat li twong tng & bac phd
thong hoic dai hoc. Trong thoi gian téi, chang toi sé tiép tuc nghién ctru dé diéu chinh thiét
bi thi nghiém hay bo sung cac phuong an thi nghiém méi. Tiép do, chung toi s& thir nghiém
viéc sir dung cac thi nghiém trong day hoc nhitng chu dé tuong tmg, theo dinh huéng phat
trién nang luc cua hoc sinh.

http://jst.tnu.edu.vn 35 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(01/S): 28 - 36

TAI LIEU THAM KHAO/ REFERENCES

[1] Central Executive Committee of the Communist Party of Vietnam, Resolution No. 29, "Regarding
fundamental and comprehensive innovation in education and training...", 2011.

[2] Government of the Socialist Republic of Vietnam, Directive 16- of the Prime Minister on strengthening
capacity to access the 4th industrial revolution, 2017.

[3] Ministry of Education and Training, Comprehensive general education program, 2018.

[4] Ministry of Education and Training, Physics general education program, 2018.

[5] V. C. Long, General physics. Vietnam education publishing house, 2008.

[6] Ministry of Education and Training, General education program in Natural Sciences, 2018.

[7] Ministry of Education and Training, List of teaching equipment for secondary schools, no. 38, 2021.

[8] Ministry of Education and Training, List of teaching equipment for high schools, no. 39, 2021.

[9] X. Q. Duong and T. Q. Nguyen, "Building new experiment system to investigate the electrostatic
attraction between two plates of capacitor for teaching high school physics,” Educational equipment
magazine, vol. 177, no. 2, pp. 17-19, 2018.

[10] T. H. Tran, "Use of weighting tools in Physics education," Educational equipment magazine, vol. 217,
no. 2, pp. 01-04, 2020.

[11] T. H. Tran and T. H. D. Nguyen, "Use experimental exercises related to authentic problems in
teaching Mechanisms - General Physics of Medicine and Pharmaceutical,” HNUE Jounal of Science,
vol. 67, no. 4, pp. 187-197, 2022.

[12] T. T. T. Nguyen, V. B. Nguyen, and X. Q. Duong, "Fostering Teachers’ Competence of the Integrated
STEM Education,” Journal Penelitian dan Pembelajaran IPA, vol. 6, no. 2, pp. 166-179, 2020.

[13] T. N. Bui, T. N. Nguyen, H. N. Nguyen, and D. H. Tuong, "Organization of online teaching on
resistance effects on objects moving in water," Proceedings of the 5th national physics teaching
conference, University of Education Publisher, 2021, pp. 143-152.

[14] University of Pennsylvania, “Electric Forces between Charged Plates,” 2005. [Online]. Available:
http://www-eng.Ibl.gov/~shuman/XENON/REFERENCES%260THER_MISC/electric_forces.pdf.
[Accessed July 30, 2023].

http://jst.tnu.edu.vn 36 Email: jst@tnu.edu.vn


http://www-eng.lbl.gov/~shuman/XENON/REFERENCES%26OTHER_MISC/electric_forces.pdf

