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Abstract: In recent years, innovating teaching methods in general and innovating Physics teaching
methods in particular have been implemented quite extensively in high schools. The purpose of innovating
teaching methods is to improve the quality of Physics teaching in high schools, specifically to help students
absorb lessons better, grasp knowledge more firmly, and apply knowledge. more effective in practice;
Practical and intellectual skills are formed and developed more highly. One of the measures to innovate
current teaching methods in high schools is to increase the exploitation and use of visual aids in teaching,
including the self-design and use of automatic laboratory equipment design.

In this article, we propose an experiment design process and apply the process to self-create some
experiments applied in teaching 10th-grade Physics - 2018 General Education Program at Trung Giap

High School, Phu Tho province.
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1. Mé dau

Chuong trinh Gido dyc phd théng 2018 thuc hién
muc tiéu gido duc hinh thanh, phét trién pham chat
va nang luc cho hoc sinh (HS) thong qua cac ndi
dung gido duc ngon nglr va van hoc, gido duc toan
hoc, gido duc khoa hoc xa hdi, gido duc khoa hoc
tu nhién, gido duc cdng nghé, giao duc tin hoc, gido
duc cong dan, gido duc qudc phong va an ninh, gido
duc ngh¢ thuédt, gido duc thé chéat, gido duc huong
nghiép. Mdi ndi dung gido duc déu duoc thuc hién &
tAt ca cac mon hoc va hoat dong gido duc, trong do
c6 mot sé mén hoc va hoat dong gido duc ddm nhiém
vai tro ¢6t 16i. Can ¢t muc tiéu giao duc va yéu ciu
can dat vé phim chit, ning lyc & ting giai doan gido
duc va tung c?ip hoc, chuong trinh mdi moén hoc va
hoat dong gido duc xac dinh muc ti€u, yéu cAu can
dat vé phém chét, nang lyc va ndi dung gido duc cua
mon hoc, hoat dong gido duc d6. Giai doan gido duc
co ban thyc hién phuong chdm gido duc toan dién
va tich hop, bao dam trang bi cho HS tri thirc phd
thong nén tang, dap Gmg yéu cau phan luéng manh
sau trung hoc co s&; giai doan gido duc dinh hudng
nghé nghiép thuc hién phuorng cham giao duc phan
hod, bao dam HS dugc tiép can nghé nghlep, chuin
bi cho giai doan hoc sau pho thong co chét lugng.
Ca hai giai doan gido duc co ban va gido duc dinh
hudng nghé nghiép déu co cac moén hoc ty chon; giai
doan gigo duc dinh huéng nghé nghiép c6 thém cac

moén hoc va chuyén dé hoc tap lya chon, nham dap
ung nguyén vong, phat trién tiém nang, sO truong
ctia mdi HS. Chuong trinh gido duc phd thong 2018
hinh thanh va phét trién cho HS nhiing pham chat
chu yéu sau: yéu nudc, nhan ai, cham chi, trung thuc,
trach nhiém.

Chuong trinh Gido duc phd thong 2018 hinh
thanh va phat trién cho HS nhimng ning luc cdt 16i
sau: Nhiing nang lyc chung dugc hinh thanh, phat
trién thong qua tat ca cic mon hoc va hoat dong giao
duc: nang lyc ty chu va ty hoc, nang luc giao tiép
va hop tac, nang luc giai quyét van d& va sang tao;
Nhiing nang lyc dac thu duogc hinh thanh, phat trién
chu yéu thong qua mot $6 mon hoc va hoat dong gido
duc nhét dinh: nang luc ngdn ngit, nang lyc tinh toan,
nang luc khoa hoc, nang lyc cong nghé, nang luc
tin hoc, nang lyc tham mi, nang lyuc thé chat. Bén
canh viéc hinh thanh, phat trién céc nang luc cdt 161,
chuong trinh gidao duc phé thong con gop phan phat
hién, boi dudng ning khiéu cua HS.

2. Chwong trinh mon Vat li lop 10

Chuong trinh mon Vat li coi trong viéc rén luyén
kha nang van dung kién thire, ki nang da hoc dé tim
hiéu va giai quyét & mirc d6 nhat dinh mot s6 van dé
cua thyc tién, dap tng doi hoi cia cudc séng; vira
bao dam phat trién ning lyc vat 1i — biéu hién cua
nang luc khoa hoc ty nhién, vira dap ing yéu cau
dinh huéng nghé nghiép ctia HS.
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Chuong trinh mén Vit 1 quéan triét day di cac quy
dinh co ban duoc néu trong Chuong trinh tong thé,
vé quan diém, muc tiéu, yéu cu can dat, ké hoach
giado duc, ndi dung glao duc, phuong phap gido duc
va danh gia két qua, diéu kién thuc hién va phat trién
chuong trinh; dinh huéng xay dung chuong trinh
cac mon hoc va hoat dong giao duc; déng thoi nhan
manh mot sb quan diém sau: Chuong trinh mén Vit
1i mot mit ké thira va phat huy vu diém ciia chuong
trinh hién hanh va maét khac, tiép thu kinh nghiém
xay dung chuong trinh mén hoc cua cic nudce cd nén
gido duc tién tién trén thé gidi, dong thoi tiép can
nhiing thanh tyu cua khoa hoc gido duc va khoa hoc
vat 1i phu hop véi trinh d6 nhan thirc va tdm, sinh li
Itra tudi cua HS, c6 tinh dén diéu kién kinh té va xa
hoi Viét Nam; Chuong trinh mén Vat i chu trong
ban chét, y nghia vat i cua cac dbi tuong, dé cao tinh
thuc tién; tranh khuynh huéng thién vé toan hoc; tao
diéu kién dé gido vién giup HS phat trién tu duy khoa
hoc duéi goc do vat li, khoi goi sy ham thich ¢ HS,
tang cuong kha ning van dung kién thirc, ki ning vat
li trong thuc tién. Cac chii dé duoc thiét ké, sap xép
tir truc quan dén triru twong, tir don gian dén phirc
tap, tr hé dugc xem nhu mot hat dén nhiéu hat; budc
dau tiép can v6i mot sb noi dung hién dai mang tinh
thiét thue, cbt 15i; Chuong trinh mén Vat li dugc xay
dung theo hudng mé, thé hién & viéc khong quy dinh
chi tiét vé noi dung day hoc ma chi quy dinh nhiing
yéu cau HS céan dat; chi dua ra cac dinh nghia cu thé
cho cac khai niém trong trudng hop co nhung cach
hiéu khac nhau. Can ctr vao cac yéu ciu can dat, cc
tac gia sach gido khoa chi dong, sang tao trong Vlec
trién khai cac noi dung day hoc cu thé theo yéu cau
phat trién chuong trinh. Trén co sé bam sat muc tiéu
va dap mg yéu cau can dat cua Chwong trinh mén
Vit li, gido vién co thé lua chon, st dung mét hay két
hop nhiéu sach gido khoa, nhidu ngudn tu liéu khac
nhau dé day hoc. Trong mot 16p, thur tu day hoc cac
chu d& (bao gdm céc chu dé bét bude va cac chuyén
dé tu chon) 12 khong ¢ dinh “ciing”, cac tac gia sach
gi4o khoa, gido vién c6 thé sang tao mot cach hop li,
sao cho khong lam mét logic hinh thanh kién thirc,
ki ning va khong han ché co hoi hinh thanh va phat
trién phém chét, nang lyc ctia HS. Tha tu day hoc
cac chu dé duoc thuc hién sao cho chi dé mé ta hién
tuong vat li duorc thuc hién trudc dé cung cép birc
tranh toan canh vé hién twong, sau do den chu dé giai
thich va nghlen ctru hién tuong dé cung cip co s6 vt
li sau hon, rdi dén chu d& ng dung cia hién tuong
d6 trong khoa hoc hoic thuc tién; Cac phuong phap
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gido duc ciia mon Vat 1i gop phan phat huy tinh tich
cuc, chi dong va sang tao cia nguoi hoc, nham hinh
thanh, phat trién ning luc vat Ii ciing nhu gop phén
hinh thanh, phat trién cac phdm chét va ning luc
chung duoc quy dinh trong Churong trinh tong thé.
3. Thue trang thwe hién Chwong trinh Giao duc
phé théng 2018 d6i véi mén Vat i 16p 10 ¢ tinh
Phi Tho

3.1. Thuc trang chung

Thuc hién su chi dao chung cua S& GD&DT,
cung voi cac mon hoc khac, mon Vat li da va dang
thuc hién nghiém tuc viéc d6i méi hinh thiec, phuong
phép, k¥ thuat day hoc nhdm phat trién ning lyc,
phém chét HS. Trong d6 thi nghiém, thyc hanh vt
li dong vai tro dac biét quan trong trong viéc hinh
thanh khai niém, quy luét, dinh luat vat li. Vi vay,
day hoc vat li chu trong rén luyen cho HS kha nidng
tim hiéu cac thudc tinh cua déi twong vat li thong
qua céc ndi dung thi nghi€m, thuc hanh dudi cac goc
d6 khac nhau, day hoc moén Vat 1i coi trong viée rén
luyén kha nang van dung kién thire, ki nang da hoc
dé tim hiéu va giai quyét & mac d6 nhét dinh mot sb
van d¢ cua thyc tién, dap tmg doi hoi ctia cudc sdng;
vira bao dam phat trién nang lyc vat li — biéu hién
ctia ning luc khoa hoc ty nhién, vira dap ting yéu cau
dinh hudng nghé nghiép cua HS.

Tuy nhién viéc thyc hién chuong trinh GDPT
2018 d6i v6i mon Vat li trén dia ban tinh con nhiéu
kho khén, bt cap nhu: thi nghiém, thuc hanh vat i
dong vai tro dac biét quan trong trong day hoc vét
li nhung hién nay tinh hinh TBTN trong céc truong
dang rat thiéu, phan vi chua dwoc cip, phan vi diéu
kién kinh phi cac truong con han hep chua bd chi
mua sim bd sung dugc, dac biét s6 thi nghiém tu lam
clia gido vién con rat it.

3.2. Thuec trang thiét bi thi nghigm va vigc sir dung
thiét bi thi nghiém trong day hoc Vit li 10

Dé danh gia thuc trang ctia viée str dung thiét bi
thi nghiém trong day hoc phan vat li 16p 10 va thyce
trang thiét bi thi nghiém & mot sd truong phd thong
trong tinh Phu Tho, chung t61 da tién hanh diéu tra
GV va HS ¢ mot sd truong phd thong, s6 luong GV
va HS diéu tra dugc tong hop theo bang 2.1.

Bang 2.1. Bang thong ké cdc truong, GV va HS
tham gia diéu tra

TT Trudng GV HS
1 THPT Trung Giép 3 142
2 THPT Phii Ninh 4 184
3 PT DTNT tinh 2 41
4 THPT Tu Da 3 104

Téng 12 471
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3.3. Thi nghiém thwe hanh do toc dj ciia vit chuyén
dong
3.3.1. Thiét ké thiét bi thi nghiém thay thé

a. Quy trinh thiét ké

Muc dich thi nghi¢m

Thue hanh do tdc do cua mot vat chuyén dong

Pé xuét, lva chon phuong an thi nghiém

- Dung thuéc do gin trén gia do dé do quing
duong chuyén dong cua xe.

- St dung phan mém Phyphox duogc cai dat trén
smartphone dé do thoi gian chuyén dong ( dua vao
am phat dong va am dung lai).

b. Chudn bi cac dung cu thi nghiém

- Thudce do d6 dai;

- Méng c6 gia d& bang hop kim nhom; rong roc
va vat qua ning dé kéo xe chuyén dong.

- Xe chay trén ray mang dd; bong bay ( tao am
thanh phat dong).

- Smartphone c6 cai dit itng dung Phyphox.

Gia cong, ché tao, lap giap dung cu thi nghiém

- Gin mang chuyén dong c6 thudc do do dai 1én
gia do.

- Gén rong roc vao mang; treo qua nang budc mot
dau vao xe chuyén dong.

- Smartphone c6 cai dat irng dung Phyphox dat ¢
khoang giita clia quang dudng chuyén dong.

Hinh 2.1. B¢ thi nghiém do téc dé chuyén dong
3.3.2. Thi nghiém thyc hanh do gia t6c roi tw do

a. Quy trinh thiét ké: (1) Muyc dich thi nghiém; (2)
Thyc hanh do gia tde roi tu do

b. Dé xudt, lwa chon phirong an thi nghiém

- Dung thuéc do gin trén gia d& dé do quing
duong roi cua vat.

- Str dung phan mém Phyphox duoc cai dit trén
smartphone dé do thoi gian chuyén dong.

- Dung qua bong bay c¢6 vai tro giit, tha vat roi va
tao am thanh phat dong.

¢. Chudn bi cdc dung cu thi nghiém

- Thuée do do dai;
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- Méng dung c6 gia do ba chan;

- Thanh sit nho (vat roi);

- Qua bong bay, gia 4o bong bay, kim cham,;
- Smartphone c6 cai dat ing

dung Phyphox.
d. Gia cong, ché tao, lap
giap dung cu thi nghiém

- Lap mang ding trén gia 4o
ba chan va vong tron d& bong
bay vao ming dung;

- Treo try sit roi vao qua
bong bay.

- Smartphone c6 cai dit img
dung Phyphox dat & khoang gitta |
ctia quing duong chuyén dong.

Hinh 2.2. Bé tri thi nghiém do gia téc roi tw do
3. Két luan

Trén co s& nghién ciru 1y thuyét vé 1i luan day hoc,
ching t6i da d& xudt duoc quy trinh tu thiét ké thi
nghiém va quy trinh sir dung thi nghiém tu thiét ké t6
chirc hoat dong nhén thirc cho HS trong day hoc Vat i
Quy trinh ty thiét ké thi nghiém nay duoc thuc hién theo
9 budc khi tién hanh thiét ké ché tao thi nghiém.

Sau khi tién hanh phan tich ndi dung chuong trinh
Vit 1i 16p 10, ching toi da thiét 1ap dugc so do cau
tric ndi dung va so d6 cac ndi dung kién thirc c6 thé
thiét ké, ché tao va sir dung thi nghiém ty thiét ké dé
kiém chung hodc minh hoa kién thic cho HS trong
day hoc phan nay.

Vén quy trinh ty thiét ké thi nghiém da dé xut,
chiing t6i da tién hanh ty thiét ké duogc 6 thi nghiém
trong phan Vat 1i 16p 10 trong d6 ¢ cac thi nghiém
thyc hanh va da dugc thi nghiém chung minh.
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