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Phat trién ning luc giai quyét van dé thong qua xay dung
va str dung hé thong bai tap phwong an thi nghiém co hoc
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Abstract: Nowadays, the innovation of teaching methods in the direction of active learning of students has
been widely applied by teachers. In which problem-solving teaching, creative teaching are evaluated as the
method with the greatest educational value. Problem solving ability is one of the important competencies
that need to be formed and developed for students. Teaching in the direction of developing problem-
solving capacity will help students be more active, proactive and creative in capturing knowledge.
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1. Pit van dé

St dung cac tinh hudng c6 van dé la mot trong
nhitng bién phap hiéu qua dé phat trién ning luc giai
quyét van dé (NLGQVD) cho nguoi hoc.Viéc thuc
hién cac thi nghiém véat 1i ¢ nha truong la mdt trong
cac bién phap quan trong nhit dé ning cao chit luong
day va hoc Vat 1i. Dé thuc hién duge céc thi nghiém
thi can phai xay dung dugc mot phuong an thi nghiém
hop 1i, 6 tinh kha thi va d§ chinh xac cao. Bai bao
nay sé tap trung nghién ctru xay dung va stir dung bai
tap phuong an thi nghiém gitp cho hoc sinh phat trién
nang lyc giai quyét cic van d& vé 1i thuyét ciing nhu
thuc tién mot cach hiéu qua.
2. N§i dung nghién ctru
2.1. Néng liee gidi quyét vin dé

NLGQVD ctia nguoi hoc 1a khd nang ma ngudi
hoc phéi hop, van dung nhitng kinh nghiém di c6 ctia
ban than, cac kién thirc, k§ ning cua timg mén hoc
trong chuong trinh gido duc dé giai quyét thanh cong
cac noi dung, tinh hudng c6 van dé trong hoc tép ciing
nhu trong cudc séng v6i dong co va thai do tich cuc
[6]. Vay, NLGQVD la m¢t trong nhiing nang luc co
ban va quan trong can hinh thanh ctia hoc sinh bao
gdm ning lyc x4c dinh duoc muc tiéu cua van dé, dé
ra dugc cac giai phap dé giai quyét van dé do, chon
duoc giai phap t6i wu trong cac giai phap da dé ra dé
thuc hién, danh gia duoc két qua thu duogc, rat kinh
nghiém khi xtr Ii cic van dé khac tuong ty va dé xuat
duogc van dé mai khi can thiét. Nhitng ddu hiéu nhan
biét hoc sinh c6 NLGQVD:

- C6 kha nang phat hién céac van dé can giai quyét;

- C6 kha nang ty di chuyén cac tri thic, k§ ning
sang mot tinh huéng mai. Piu nay thé hién sy lién
hé, van dung cac kién thuc da hoc mot cach linh hoat;

- C6 kha ning can nhic nhitng cach tiép can khac

nhau duéi nhitng géc nhin khac nhau, tir 46 lya chon
duogc phuong an toi wru nhat dé giai quyét van dé dat
ra;

- C6 kha nang danh gia két qua dat dugc sau khi
giai quyét xong van d¢, nhan ra duoc wu khuyét diém
clia cach tiép can va cai tién phuong an dé dem lai
hiéu qua cao hon.

2.2. Bai tdp phwong dn thi nghi¢m

Bai tap phuong an thi nghiém 1a dang bai tap bt
budc dé thuc hién bai tap thi nghiém thyc. Pay 14 dang
bai tap ma thi nghiém duogc tién hanh trong tu duy, vi
vay nd hoan toan kha thi trong diéu kién thiéu thén
trang thiét bi thi nghiém. Cau hoi cta loai bai tap nay
thuong 1a: “Lam thé nao dé do dugc ... véi cac thiét
bi...?”; “Hay xac dinh dai luong ... voi cac thiét bi...”;
“Néu phuong an do ... véi cac dung cu ... ’; “Néu cac
phuong an do ...”.

Cdc buéce tién hanh xdy dwng bai tdp thiét ké
phwong an thi nghiém

- Budc 1: Tim hiéu d& bai: Py la budc rat quan
trong. Can phan biét dau 13 dir kién da cho va dau 1a
céi can tim. Trong trudng hop can thiét c6 thé tom tat
ngin gon cac dit kién va yéu cau bang so dd cac ki
hiéu.

- Bu6c 2: Phan tich noi dung dé lam rd y nghia
ctia nhitng hién twong dé cap trong bai tap va vai tro
ctia cac dung cu di cho trong bai tap. C6 thé phan tich
thong qua cac viée tra 101 cac cau hoi nhu: Cac dai
luong can do c6 lién quan nhu thé nao? Can phai sir
dung nhiig kién thirc nao da hoc? Lam thé nao dé do
duoc?

- Bude 3: Xay dung phuong an thi nghiém:Trong
budc nay, ta phéi van dung tong hop nhiéu don vi kién
thic va nhung hiéu biét tir thyc té, xac dinh sy phu
thudc can kiém tra, khao sat dé dé ra cac phuong an
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kha di. Tir d6 lya chon phuong an tdi wu phtt hop véi
dicu kién theo yéu cau bai toan.

Phan logi cdc bai todn thiét lap phwong dn thi

nghiém

Bai toan thiét 1ap phuong 4n thi nghiém 1a loai bai
toan khong doi hoi phai dau tu vé vat chat nhung yéu
cau hoc sinh phai c¢6 hiéu biét sau sic vé 1y thuyét va
¢6 dau oc thuc t&. Bai toan thiét 1ap phuong an thi
nghiém con 1a mot bai toan lién quan chat ché dén tat
ca cac linh vuc cua vat ly: Co, nhiét, dién, quang, ...,
da dang va phong pht. Tuy nhién ta c6 thé phan loai
chung thanh cac dang co ban sau:

- Thiét lap phuong 4n do cac dai lugng vat 1y, cac
hang s6 vat Iy (voi cac dung cu cho sin hodc cac dung
cu tuy chon, hoac trong diéu kién khéng ché);

- Thiét 1ap phuong an bac bé mot gia thuyét vat Iy;

- Thiét 1ap phuong an thiét ké mot dung cu vat 1y.

V&i mbi dang bai toan khac nhau ta c6 thé thiét ké
nhiing phuong phap khac nhau phtt hop voi thuc té va
diéu kién khach quan.

2.3. Xay dung va sir dung hé théng bai tdp phuwong
dn thi nghiém co hoc trong chwong trinh vit Iy phé
thong

2.3.1. Nguyén tic chung xdy dung va sir dung cdc bai
todn thiét lgp phwong dn thi nghiém.

Khi gap bai toan nay, viéc tim ra “mién x4c dinh”
cta hién tugng la quan trong. Khi d6, hoc sinh phai
xac dinh xem hién tuong vat 1y trong bai chiu anh
huong ciia dinh luat nao. Tim tit ca cac cong thirc
lién quan va xem xét kha nang g dung thuc té cia
tung cong thtrc. Chon cong thirc don gidn va chinh
xac nhét (dé trong qua trinh tién hanh thi nghiém giam
duoc sai s6 nhidu nhat). Tra 16i cac cau hoi nhu cac dai
luong trong cong thirc s& dugc dai luong bang dung cu
nio va xac dinh nhu thé nao? Cudi cing, ta thiét lap
phuong an theo hé théng cac budc:

- Co s6 ly thuyét; - Phuong 4n tién hanh thi
nghiém; - Xu 1y s6 liéu; - Panh gia sai s6 va nhan xét
(chi ra cach 1am giam sai s).

Thuong thi dé c6 mot bai thiét 1ap phuong an hoan
héo, hoc sinh phai trai qua mot qua trinh tién hanh thi
nghiém thyc dé rit ra cac kinh nghiém ciing nhu cach
xir Iy tinh hudng va sai s6. Trong cac cach xir Iy s6 higu
thu duoc, Vé phuong phép nguoi ta thuong dua ra cac
bai toan vé tuyen tinh (h01 quy tuyén tinh) dé don gian
va giam sai s6. Piém mau chét ciia phuong phap nay
1a nguoi ta bién doi cac phuong trinh vat Iy vé dang:
y = ax + b.Trong d6 x 1a bién s6 doc 1ap biéu dién trén
truc hoanh. y 1a bién sé phu thudc vao bién sé doc
lap biéu dién trén truc tung. a va b 1a cac dai luong
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chira bién s6 ma thi nghiém can xéc dinh cac dai luong
d6 thuong dugce tinh thong qua hé sd goc cua duong
thang y = ax + b ma ta v& dugc tir cac 6 liéu.

Trong phéan co s& 1y thuyét, ngudi lap phuong an
phai néu Ién dugc ban chat, hién tugng vét 1y chi phdi
thi nghiém. Pay 1a phin mo dau cua thi nghiém, co
anh huong téi tat ca bai lam, vi vay viéc xac dinh dugc
dung din co so 1y thuyét cho bai thuc hanh 14 rit quan
trong. Voi cac dung cu da cho s&n, ta can kiém tra lai
trong phuong 4n c6 thiéu (thira) loai nao khong. Néu
chua thich hop thi nén diéu chinh lai. Ta c6 thé dit cac
céu hoi nhu sau cho phan co s 1y thuyét va sau 6 d6i
chiéu véi bai lam nhu:

- Pinh luat vat ly stt dung c6 la don gian, du chinh
xac hay khong?

- Phuong an dit ra khi dua trén co so 1y thuyét do
¢ tinh kha thi cao hay khong?

- Dung cu thi nghi¢ém thich hop véi phuong an
khong?

- Sai s6 khi lam nhu vay c6 16n khong?...

Tir so ¢& Iy thuyét da c6 san, ta dua ra phuong an
thi nghiém cho phut hop véi dé bai nhat. Trong phan
phuong an tién hanh thi nghiém, ta phai:

- Bb tri cac dung cu (cho sin hoic chon) dé tién
hanh thi nghi¢m.

- Trinh ty céc thao tac thi nghiém nho, do dac.

- Luu lai c4c s liéu do duoc.

Sau khi thu duogc cac sb liéu cua thi nghiém, ta
phai xir Iy s0 ligu bang cac cong thirc cua cac dinh luét
vat ly Phan nay gidng voi cac bai tap 1y thuyét: Cho
cac s6 liéu dé tinh toan cac dai luong. Tur gia tri cua sai
s6 tinh dugc, ta danh gia sai s6 (16n hay bé), dua ra
nhan xét cach 1am giam sai sb nhu: Dé chinh xac hon,
ta chon dung cy nhu thé nao, mdi thao tac thi nghiém
can chu y gi
2.3.2. Mét vi du vé bai tdp phirong dn thi nghiém trong
chirong trinh vat Iy THPT phan co hoc

Bai 1: Gia st em c6 mdt tAm ton duge ¢b dinh
trén san nha, mot chiéc gdy bang gd va mot chiée
thude ké. Hay néu phuong phap xac dinh hé sé ma
sat giita gb va ton khi chi ding cac vat néi trén.

Gidi: Dyng chiéc gay theo
phuong thang ding 1én trén
tam ton, 1ol nghleng né tur tir
va 4n manh vao dau trén cua
n6 theo hudng doc theo chiéu
dai cua gdy (xem hinh v& ).
Khi goc nghiéng o toi mot gia
tri nao do, chiéc gy s& bét
dau truot trén tim ton. Diéu nay xay ra khi thanh phan

5

Journal homepage: www.tapchithietbigiaoduc.vn



nam ngang cua luc F tic dung
vao dau trén cua gdy tré nén bang lyc ma sat.

Thanh phan nim ngang cua luc F la Fcosa, trong
khi d6 luc ma sét duoc tinh theo cong thuc:

=uP+ Fsma)
O day k 1a he s6 ma sat cin tim, P 1a trong luong

cta gay va Fsino la thanh phan thang du’ng cua lyc F
¢6 tac dung (cung voi P ) an chiéc gay xudng tam ton.
Khi cho hai lyc néi trén bing nhau, ta dwoc
1 (P + Fsina) = Fcosa
_ Fcosa

H= P+Fsina

Vi theo gla thiét, trong trudng cua gay nho nén co
thé bo qua s6 hang dau tién trong mau sd. Diéu nay

Tuwdosuyra:

cang tré nén hop 1i vi luc F do nguoi lam thi nghiém
4n vao dau gay chi bi gi6i han boi sttc manh cua ngudi
d6 va do bén cua gy. Vay ta co:
_Fcosa cotga _a
Fsina = b

Do d6, dé xac dinh hé s6 ma sat ta chi can do a va
b, ma diéu nay dé dang thyc hién nho mot cai thudc.

Bai 2: Phuong dn thiee hanh do hé sé ma sat nghi
giita sdt va soi day.

Cho céc dung cu:

+ Mot khdi sit hinh tru c6 truc quay & giira dé co
thé gan cb dinh. Gia d&

+ Soi day nhe, mém va chiu tai tt. Mot qua nang
. Mot luc ké, thudce & ke. Gidy ké 6 milimét

Yéu cau:

a. Xay dung co so li thuyét va cac phuong trinh
can thiét

b. Néu cach bd tri so dd thi nghiém, cach tién hanh
va xir 1y két qua dé do duogc hé s6 ma sat nghi giita sat
va sgi day.

Giai:

1. Co sé Iy thuyét:

Vit soi day qua try sat, mot dau ndi véi vat nang,
dau kia gitra boi luc cang 7. Khi vat ning sap sp truot
xudng dudi, ma sat giita soi ddy va sit 1a ma st trugt.
Xét mot phan soi chi chin goc do, didu kién can bang
ctia phan nay la

T(p+dp)-T(p)=dT =F,, (1)
Mat khac, ap lyc cua hai luc cang 1én tru sat la
N =Tsin(dp) = Tdp ).
Taigidihantruottacod F,, = uN 3)
Két hop (1), (2) va (3), ta co:

%T:n(pé f%—nid(p
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Mg =T(0)=T(p)e" (4)

Tu (4) ta dugc: ,u% SN [;\Ejg)] .
b @

Pitx=—2; y=m| &
/2 T(p)

Bing cach do M.g va T(p) ta sé& tinh dugc hé sd
ma sat

2. Bo tri thi nghiém va xir ly két qua

Dung luc ké do Mg cua qua nang.

Bo tri thi nghiém nhu hinh vé&. Mdc luc ké vao dau
khong c¢6 qua nang. Dung & ke d€ tao cac goc
0=0;,7/2; 7;37/2; 27, 57/2

, - ~ . Y ln(ﬁ

Do suc cang day khi qua T
nang bat dau truot xudng, ghi 3 |
lai s chi luc ké N
V& dd thi (Y,X) ta dwoc hé 2

s6 goc, lay gla tri nay nhan 2 1

ta duoc h¢ s6 ma sat nghi *
can tim.

Trén d6 thi, duong cong
chinh 1a d6 thi (7,2¢/x), con
duodng thing 1a do thi (¥, X). C6 thé 1am nguoc lai 1a
kéo cho vat truot Ién.

3. Két luan

Vit 1y 1a mon khoa hoc thuc nghiém, day hoc bai
tap thi nghiém vat 1y 1a vo cing can thiét. Xay dung
va giai cac bai tp phuong an thi nghiém s& gitp bdi
dudng ning lyc lién hé, van dung kién thirc mot cach
linh hoat, tiép can duoc kién thuc dudi nhidu goc do
khéc nhau, tim ra nhidu giai phap giai quyét van dé tir
d6 phat hién va giai quyét van dé trong qué trinh hoc
vat ly ndi chung va hoc tap no6i chung. Bai bao 1a tai
liéu tham khao cho gido vién & THPT trong qua trinh
day hoc bd moén vat ly.
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