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Tom tat: Bai tap thi nghiém dinh luong Vat Iy 1a mot dang bai tap thi nghiém,
lam phuong tién dé bdi dudng ning luc thuc nghiém cho hoc sinh trong day hoc Vat
ly. Tuy nhién loai bai tap nay con chua dugc quan tam trong thuc té day hoc. Trong bai
bao nay, chlng t6i trinh bay két qua nghién ctru dé xuat dinh huéng, quy trinh xay
dung bai tap thi nghiém dinh lwong Vat ly THPT. Pang chi ¥ 1a quy trinh bén budc
xay dung bai tap thi nghiém dinh luong va minh ching bang ba vi du cu thé. Thuc tién
cho thiy dic trung cua xay dung bai tap thi nghiém dinh luong so vai tao cac dang bai
tap Vat Iy khac 12 nguoi viét can tién hanh thi nghiém do dac mot cach ki cang. Thay
cd gi4o c6 thé str dung nhitng két qua cua bai bao dé xay dyng bai tap thi nghiém dinh
lugng & cac muace do khac nhau phi hop vai thuc tién cng viéc & trudng trung hoc phd
thdng.

1. Mé dau

Day hoc theo hudng phét trién nang luc hoc sinh 1a xu thé giéo dyc quéc té. Nang
luc thuc nghiém 1a nang luc chuyén biét trong mén Vat ly. Nang luc thuc nghiém cua
hoc sinh c6 thé duoc hinh thanh va phét trién qua hoat dong giai bai tap thi nghiém
(BTTN) Vit ly. Trong céac k| thi chon hoc sinh gioi mén Vat Iy cap quoc gia, khu vuc,
qudc té, cting nhu & mot s6 S& Gido duc va Pao tao cac tinh ¢ phan thi thi nghiém -
thuc hanh, vé ban chat noi dung phan thi nay la yéu cau thi sinh giai BTTN dinh lugng.
Giao vién Vat ly tai cac truong THPT ngay cang quan tam tdi cac bai thuc hanh thi
nghiém noi chung va BTTN dinh luong néi riéng. Tai liéu tham khao BTTN bang tiéng
Viét con it. Nhiéu gi4o vién muédn tu xay dung BTTN dinh luong nhung lai gap khong it
kho khan vé i luan ciing nhu thuc hanh. Bai viét ndy ching tdi néu 1én dinh huéng, dé
Xuat quy trinh va vi du xay dung BTTN dinh luong Vat ly trung hoc phé théng.

2. N§i dung va két qua nghién cieu

2.1. Bai tdp thi nghiém Vat ly

2.1.1. Khai niém bai tdp thi nghiém Vat ly

BTTN Vit Iy 13 bai tap ma viéc giai né doi hoi phai 1am thi nghiém dé xac dinh
mot dai lugng Vat 1y ndo do, nghién ctru sy phu thude gitra cac thong s6 Vat 1y, hodc dé
kiém tra tinh chan thuc cua 1oi giai 1y thuyét. BTTN 14 loai bai tap giai quyét van dé chira
dung yéu cau thuc hién cac hoat dong suy ludn li thuyét va hoat dong thuc nghiém cua
hoc sinh [6], [7].
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2.1.2. Cac logi bai tap thi nghiém

Dua vao mirc do hoat dong tri tué - thuc hanh trong tién hanh giai bai tap va
phuong thuc giai, c6 thé chia BTTN Vat ly 1am hai loai: BTTN dinh tinh va BTTN dinh
luong.

2.1.2.1. Bai tgp thi nghiém dinh tinh Vdt ly

BTTN dinh tinh Vat ly I bai tap khi giai van tién hanh thi nghiém nhung khéng
do dac, tinh toan dinh lwong, cong cu dé giai 1a nhimg quan sat dinh tinh va nhiing suy
luan 16gic dua vao cac khai niém, cac dinh luat Vat ly.

a. Bai tap thi nghiém quan sat va gidi thich hién fuwong: D6 1a nhirng bai tap thi
nghiém yéu cau hoc sinh:

- Lam thi nghiém & dang dinh tinh theo chi dan.

- Quan sat theo muc tiéu da chi san.

- M0 ta hién tugng va giai thich hién tuong d6 bang kién thirc di c6.

Cau hoi cua loai bai tap nay thuong la: “Cai gi xay ra néu...?”; “Tai sao lai xay ra
nhu thé?”.

Loai BTTN nay c6 tac dung bdi dudng niang luc quan sat, md ta, giai thich hién
tugng va qua trinh bién doi cua thé gidi tu nhién.

b. Bai tdp thiét ké phuwong dn thi nghiém: Day 1a loai bai tap pho bién trong cac
BTTN ¢ truong pho thdng, béi thi nghiém duoc tién hanh trong tu duy; vi vay né hoan
toan kha thi trong diéu kién thiéu thdn trang thiét bi thi nghiém. Loai bai tap nay 1 co so
cho hoc sinh giai cAc BTTN dinh lugng.

Noi dung cuia bai tap thiét ké phuong an thi nghiém 1a cin ctr vao yéu cau cua bai
tap, hoc sinh van dung cac dinh luat mét cach hop Ii, thiét ké phuong an thi nghiém dé:

- Bo dac mét dai lwong Vat ly nao do.

- Xéc dinh sy phu thudc nao d6 giira cac théng sb Vat ly.

Céc bai tap thiét ké phuong an thi nghiém c6 tac dung bdi dudng nang lyc thiét
ké, hinh thanh truc giac khoa hoc, phat trién tu duy séang tao va niang luc sang tao cua hoc
sinh.

Cau hoi cua loai bai tap nay thuong 1a: “Lam thé nao dé do duoc...véi céc thiét
bi...?”; “Hiy tim cach xac dinh dai luong... véi cac thiét bi...?”; “Néu phuong an
do...vdi cac dung cu...”; “Néu cac phuong an do... ”.

2.1.2.2. Bai tap thi nghiém dinh heong Vit Iy

BTTN dinh lugng cd ndi dung yéu cau hoc sinh:

- Po dac dai lugng Vat |y véi céc thiét bi nao do.

- Tim quy luat vé méi lién hé phu thudc giira cac dai luong Vat ly (véi cac thiét bi
nhét dinh).

Dua vao tinh chat kho khan, phuc tap cua bai tap, cho thiét bi thi nghiém hoac tu
lya chon, tim kiém thiét bi; kiéu dinh huéng hanh dong giai bai tap, c6 thé chia BTTN
dinh luong thanh ba mac do (tir thap dén cao):

Mire d9 1 (MP1): Cho thiét bi; hudng dan cach lam thi nghiém.

Y&u cau: Hoc sinh 1am thi nghiém theo huéng dan, do dac xac dinh dai luong Vat
ly hoac tim ra quy luat Vat ly. Nhiing bai thi nghiém thuc hanh duoc bién soan ¢ sach
gido khoa Vit ly, hoc sinh phai thuc hién ¢ phong thi nghiém hay ¢ phong hoc bo mén
Vit ly, d6 1a nhitng vi du vé bai tap thi nghiém dinh luong & mic do 1.
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Mire d9 2 (MD2): Cho thiét bi.

Yéu cau: Hoc sinh thiét ké phuong 4n thi nghiém (PATN); lp rap thi nghiém;
thuc hién thi nghiém dé tim ra quy luat hay do dac xac dinh dai lwong Vat ly can tim.

Mirc do 3 (MD3).

Yéu cau hoc sinh:

- Tu lya chon thiét bi.

- Thiét ké PATN.

- Lép rap thi nghiém va thuc hién thi nghiém.

- Lam thi nghiém do dac cac dai lugng can thiét, xir i sé liéu thi nghiém, xay
dung quy luat Vat ly, kiém nghiém dinh luat Vat ly da biét.

C6 thé tém tit sy phan loai bai tap thi nghiém Vat ly ¢ trudng phd thdng bang so

dd sau (Hinh 1):

Bai tap thi nghiém Vat ly

Bai tap thi nghiém dinh tinh

/

mo ta, giai thich

Lam TN, quan sét,

T~

A

y

Bai tap thi nghiém dinh luong

Thiét ké PATN

DPo dai luogng Vit ly

\4

A 4

!

Thiét Iap, minh
hoa dinh luat

'

1. Biéu gi xay
ranéu...?

2. Tai sao lai
Xay ra nhu

vay?

C6 thé xay dung BTTN dinh lugng Vat ly dua trén mot sé dinh huéng sau day:

1. Lam thé nao

dé do....v6i cac
thiét bi....?

2. Néu phuong

an do... voi cac
thiét bi?

MBDP 1. Cho thiét bi, yéu cau HS do dac
tim quy luat c6 huéng dan cua GV.
MB®P 2. Cho thiét bi, yéu cau HS lap
PATN, lam thi nghiém do dac, xt li s6
liéu TN hoac tim quy luat.

MD 3. Yéu cau HS lya chon thiét b,
lap PATN, lam thi nghiém do dac, xur li
s6 lieu TN, tim quy luat hodc ching

minh mot quy luat.

Hinh 1: So @6 phan logi BTTN Vat Iy [7]
2.2. Xay dwng bai tdp thi nghiém dinh lwong
2.2.1. Dinh huong xa@y dung BTTN dinh luong

a. Chuyén ndi dung bai thuc hanh thi nghiém vé dang BTTN dinh luong.
b. Chuyén bai tap Vat ly dinh tinh hoac bai tap Vat ly dinh lugng thanh BTTN

dinh luong.

c. Dya vao cac yéu cau xay dung hoic minh hoa céc khai niém, dinh luat Vat ly
néu trong sach gido khoa.
d. Khai thac duoc cac thiét bi thi nghiém, dd dung day hoc cua nha truong (cac
thiét bi thi nghiém, dd dung day hoc trong danh muc t6i thiéu ma Bo GD - DT quy dinh);
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ddng thoi st dung cac dung cu, thiét bi dd dung trong doi séng va ki thuat; cac thiét bi thi
nghiém ty tao dé giai BTTN dinh lugng.

2.2.2. Quy trinh xay dung BTTN dinh luong

Do diéu kién gigi han cua bai bdo, ¢ day chung t6i chi d& xuat quy trinh xay
dung BTTN dinh lugng khi cha yéu dwa vao dinh huéng b, d), con cac huéng a, ¢) ching
t0i s€ trinh bay trong cac bai bao khéac.

Bwéc 1: Xac dinh dai luong Vat Iy can do hoidc quy luat lién hé can thiét 1ap gitra
cac dai lugng Vat ly.

Bwéc 2: Chon bai tap xuit phat/van dé xuat phat, bai tap co thé 1a dinh tinh hoic
dinh luong; hodc chon phwong an thi nghiém kiém chang gia thuyét/du doan trong tién
trinh giai quyét van dé.

Bwéc 3: Giai va phan tich bai tap xuat phat/hé qua du doan hoic gia thuyét. Suy
ra cong thirc chira dai luong can tim phu thudc vao cac dai lugng da cho. Xac dinh cho
dung cu thiét bi ndo, can do cai gi. Xac dinh mac ¢6 BTTN dinh lugng.

Buéc 4: Viét BBTN dinh luong. Tién hanh lam thi nghiém thyc dé giai BTTN
dinh luong, diéu chinh noi dung.

2.3. Van dung quy trinh xay dung BTTN dinh lwong phén dién hoc 11

Vidul

Pai lwong cin do: Hé s6 chinh luu cua diot A
ban dan. IS

Chen bai tap xuit phat: Bai tap Vat Iy 11 L4t
Nang cao [4]: Hé s6 chinh luu 1 cia cia diot ban dan -4~
dugc xac dinh bang ty sb gitra tri s6 cua cuong 46 F-a--r--r-

dong dién thuan va dong dién nguoc trng véi cing mot ;“"E"%"E“J
gia tri tuyét ddi cua hiéu dién thé dit vao didt. Trén  b-4--i--t--
hinh 2 1a dic tuyén vén - ampe caa mot diot ban dan, =
Hay xac dinh hé sb chinh luwu cua didt nay ¢ hiéu dién
thé 1V. Hinh 2

Phan tich bai tap xuit phat dé xay dung BTTN dinh lwong

Trong bai tap xuat phat trén da c6 dic tuyén von - ampe caa diot ban dan, ngudi
giai chi can dua vao dic tuyén dé tinh hé sé chinh luu.

Trong BTTN dinh luong méi xay dung, can yéu cau chinh déi véi HS 1a tinh hé
s6 chinh luu cua diét nhung phai tu khao sat va vé dang d6 thi. Yéu cau nay phat trién
trén nén tang bai thyc hanh nén ching tdi chon BTTN dinh luong muac d6 3. Bé giai HS
can thiét ké mach, chon dung cu, l4p rap, thuc hién do (U, l) d6i véi diot phan cuc thuan,
do (U, lng) ddi véi diot phan cuc nguoc. V& dac tuyén von-ampe cia dioét ban dan trén
gidy 6li. Xac dinh cac cudong do dong dién I, lng & cing mot d¢ I16n hiéu dien thé dé tur
d6 tinh hé s6 chinh luwu.

Viét BTTN dinh lwgng: H¢ s6 chinh luu cua diét ban din duoc xac dinh bang ty
) glu’a tri s6 ca cudng d6 dong dién thuan va dong dién nguoc ung véi cung mot gia tri
tuyét doi caa hiéu dién thé dat vao diot. ‘Hay thiét ké mach dién, do va veé dac tuyén von -
ampe cua diot ban dan. Tu d6 tinh hé sb chinh luu cua diot & mot s6 gia tri hiéu dién thé.
Cho diot va cac dung cu khac tuy chon.
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Huwoéng ddn gidi

- Str dung dung cu bai thyc hanh khao sat dac tinh chinh luu cia diot.

- Thiét ké, Iap mach va khao sét dong dién thuan chay qua di6t (Hinh 3a).
- Thiét ké, 1ap mach va khao sat dong dién ngugc chay qua diot (Hinh 3b).

1
K| R,
e AN L+
=Y. A © O R
‘ @) K ‘
Hinh 3a | Hinh 3b

- Thu thap s liéu va vé dd thi | =f(U).

- Tir @6 thi, xét cing do 16n mot hiéu dién thé ¢ nhanh phan cuc thuan va phan
cuc nguoc, xac dinh cac cuong do dong dién I, lng twong tng. Tir d6 tinh hé sb chinh
luu.

Vidu2

Pai lrgng can do: Pién tro binh dién phan khi ¢ hién tuong duong cyc tan.

Chon tinh hudng xuat phat: Trong bai Dong dién trong chat dién phan, néu
nhan dinh dong dién trong chat dién phan khi c6 duong cuc tan tuan theo dinh luat Om
[1].

Phan tich tinh huéng xuit phat dé xay dung BTTN dinh lwong

- Y tuong xay dyung bai nay thuc chét 1a thiét ké phuong an thi nghiém dé kiém
tra nhan dinh néu trong SGK. Cau hoi can tra 16i: Lam thé nao dé kiém tra duoc dong
dién trong chat dién phan khi duong cuc tan ¢6 tuan theo dinh luat Om?

- Po hiéu dién thé U giira hai dién cuc binh dién phan va cuong do dong dién |
chay trong mach. Thay d6i U dé do I twong Gng. Tur d6 v& db thi (U, 1). Néu do thi c6
dang duong thang thi ta c6 | =aU . Chtng to dong dién tuan theo dinh luat Om va dién
tro cua binh R = 1/a.

- Tu do suy ra cac dung cu can dung nhu sau: Binh dién phén c6 di¢n cuc dong;
mubi dong CuSOy; nudéce cit; nguon khong doi co cac mic 3-6-9-12V; 2 déng hd da ning
hién s6; cac day dan du dung.

Xay dwng BTTN dinh lwong: Hay thiét ké phuong an thi nghiém va tién hanh
khao sat dong dién trong chat dién phan khi ¢ hién tuong duong cuc tan dé chung to
dong dién d6 tuan theo dinh luat Om. Yéu cau:

+ Lya chon dung cu thi nghiém

+ Lip rép thi nghiém va tién hanh

+ Chung to dong dién tuan theo dinh luat Om

+ Tinh dién tr¢ cta binh dién phan.

Huwong ddn gidi

- Dung cu thi nghiém va lap rap nhu hinh 4a, 4b dudi day.
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Hinh 4a Hinh 4b

- Dung von ké do hiéu dién thé gitra hai dién cuc cua binh dién phan va ampe ké
do cudng d6 dong dién trong mach. Thay déi hiéu dién thé dé do cap (U, 1) twong ung.
V& db thi (U, 1). Néu tuan theo dinh luat Om thi d6 thi c6 dang duong thang.

- Tinh dién tro' R caa binh, tir d6 thi dung 1/R 13 do dbc cua duong thang.

Vidu3

Xac dinh quy luat lién hé va dai lwong can do: Nghiém lai c6ng thirc tinh suat
dién dong nhiét dién va tinh hé s nhiét dién dong cua cip nhiét dién.

Bai tap xuit phat: Can cr vao cac sb liéu trong bang dudi ddy, hay vé do thi
biéu dién sy phu thudc cua suat dién dong nhiét dién E vao hi¢u nhiét do (T - Ty) gilia
hai méi han cua cap nhiét dién Fe - Constantan. Tinh hé sb suat nhiét dién dong o, cua
cap nhiét dién nay.

T,-T,(K) |0 10 20 30 40 50 60 70
E (mV) 0,00 0,52 1,08 1,60 2,10 2,60 3,15 3,65

Phan tich bai tap xuat phat dé xay dung BTTN dinh lwong

- Tur két qua vé db thi c6 dang duong thang, hudng dan hoc sinh suy ra cong thirc
tinh suat dién dong nhiét dién va tinh hé sé nhiét dién dong cua cap nhiét dién. Nhu vay
c6 thé xay dung BTTN dinh luwong yéu cau nghiém lai cong thic lién hé giira E va (T -
T,), tinh toan dai lwong 1a hé s6 nhiét dién dong o .

- Po suét dién dong nhiét dién bang dong hd da ning hién sb. Po nhiét do hai dau
mdi han bang dong hd da ning c6 cam bién nhiét 46 kém theo. Tao ra chénh léch nhiét
d6 bang nuéc d4 va nude dun soi.

- Dung cu can thiét: 1 cap nhiét dién cua phong thi nghiém; 2 dong hd da niang
hién s trong d6 1 cai c6 cam bién nhiét do; cac day dan da dung; 2 ca dung nuéc; mot
tai nude da; mot phich nudc mai dun soi.

- Qua bai nay hoc sinh biét cach st dung chtrc nang do nhi¢t do cua déng hd da
nang hién s6 bang cam bién nhiét d6 kém theo. Qua trinh giai BTTN dinh luong nay rén
luyén cho cac em sy phdi hop dung cu nha truong va doi song.
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Viét BTTN dinh lweng: Cho cip nhiét dién Bong - Constantan. Suat dién dong
nhiét dién phu thudc vao chénh léch nhiét do cua cac méi han. Bang thuc nghiém hay
nghiém lai cdng thic tinh suat dién dong nhiét dién va tinh hé sé nhiét dién dong cua cap
nhiét dién nay. Dung cu thi nghiém tuy chon.

Huwoéng ddn gidi

- Dung cu thi nghiém va I4p rap nhu inh 5a, 5b duéi day.

Hinh 5a o Hinh 5b

- Vi suat dién dong nhiét dién E phu thudc vao chénh Iéch nhiét do (T - T») cua
c&c mbi han nén can do E khi thay doi (Ty - Ty).

- Tur sb lieu v& db thi véi hai truc 13 E va (T1 - To). D6 thi thu duoc c6 dang
duong thang. Nhu vay suét dién dong nhiét dién E ty 18 thuan hiéu nhiét d6 (T - To) theo
cong thirc 6 dang E = a., (T1 - T). Dya vao d6 thi tinh hé sé nhiét dién dong o, cua
cap nhiét dién.

3. Két ludn

Bang céach xay dyng BTTN dinh luong theo dinh hudng, quy trinh nhu da néu
trén c6 thé gidp cho gi4o vién Vat ly c6 thém nhiéu BTTN dinh lwong méi dé su dung
trong qué trinh day hoc, dic biét sa dung vao hoat dong bdi dudng hoc sinh gioi Vat ly.
C6 thé dung 3 vi du xay dyng BTTN dinh luong nhu d trinh bay & trén dé boi dudng
hoc sinh gioi Vat ly ¢ truong THPT. Ngoai ra cac thay ¢ gido c6 thé tu van dung xay
dung BTTN dinh luong phil hop véi cong viéc thyc tién s& lam cho kho tang BTTN Vat
ly ngay cang phong phu. Giai cac BTTN dinh lwong gitp cho hoc sinh hiéu sau kién
thirc Vat ly, tich hop kién thirc giai quyét van dé thuc tidn; hinh thanh ki ning, ki x40
thuc nghiém; rén luyén duoc tinh tich cuc, tu luc, kha nang sang tao caa hoc sinh.
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SUMMARY

DESIGN OF QUANTITATIVE PHYSICS EXPERIMENTS
IN HIGH SCHOOL PHYSICS PROGRAMS

The quantitative physics experiment is a kind of experimental exercise that serves
as a medium for improving experimental capacity for students in teaching physics.
However, this kind of exercise has not been focused in teaching practice. In this paper,
we present the results of the oriented proposal research, the process of designing high
school physics quantitative experiments. The remarkable thing is the four-step process of
designing quantitative experimental exercises and the demonstration through three
specific examples. The reality shows that the characteristics of designing quantitative
experimental exercises compared to creating other types of physics exercises is that the
designer needs to conduct experiments and to make careful measurements. Teachers can
use the results of this research to design quantitative experimental exercises at different
levels conformable to the practical work at high school.
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