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Abstract: The tendency to self-create simple experiments in teaching physics is highly appreciated by
theoretical researchers around the world because of its ability to stimulate students’ interest in learning
without cost. too costly. Regularly organizing lessons for students to directly manipulate with simple self-
created experiments is not only effective for students but also positively affects the interest of parents. This
contributes to strengthening the important position of physics in the awareness of families and society.
In this article, we focus on giving the step-by-step process of creating conductive ink and proposing the
direction of using conductive ink in teaching some physics knowledge in high schools.
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1. Mé diu

Vit li duge biét dén 1a nganh khoa hoc gin lién
thyc nghiém (ThN), nghién ciru cac dang van dong
don gian, tong quat clia vat chat va mdi lién hé giira
chung [1]. Vi thé, thi nghiém (TN) trong day hoc
(DH) vat li dong vai tr0 quan trong trong Vlec hd tro
tiép thu kién thuc ciing nhu viée phat trién tu duy
ctia hoc sinh (HS). Chuong trinh Gido duc phd thong
sau nam 2018 ciing da xac dinh ro: “TN, thuc hanh
dong vai tro ddc biét quan trong trong viéc hinh
thanh khai niém, quy ludt, dinh ludt vat li. Vi vay,
chwong trinh mon Vat li chu trong rén luyén cho HS
kha nang tim hiéu cdc thudc tinh ciia ddi tuong vat
i thong qua cac ngi dung (ND) TN, thuc hanh duoi
cdc goc do khac nhau” [2]. Chinh vi vay trong DH
vat 1i & truong phd thong, TN 1a mot phuong tién
rt quan trong, c6 tic dung to 16n trong viéc ning
cao chét lugng hoc tap cua HS. Tuy nhién thyc tién
cho thdy rang, & phd thong thiét bi TN dugc cung
cép nhiéu nhung khong dong bo, cac thiét bi TN chat
lwong kém, bi hu hong trong qua trinh van chuyén,
bao quan, bén canh d6 khong co cac thiét bi du trix
thay thé nén khi tién hanh TN thudng cho két qua
khong chinh xac. Vi vay xdy dung cac TN tu tao la
mot nhiém vu rat can thiét cho day hoc vat 1i.

Xuét phat tir nhitng quan diém trén, bai viét nay
dé xudt cac budc tao ra muc dan dién nham su
dung trong day hoc mét s6 kién thuc vé dién trong
Chuong trinh Vat 1i ¢ truong pho thong.

2. N§i dung nghién ctru

2.1. Khdi niém TN tw tao

TN ty tao 1a nhiing TN dinh tinh, hodc dinh
luong, do gido vién (GV) hodc HS tu thiét ké, ché
tao mot cach don gian hoac phc tap, sir dung trong
qua trinh day hoc ngay tai 16p hoc, hodc ngoai khong
gian 16p hoc, bang nhiing dung cu don gian, pho bién
trong cudc séng [3].

2.2. Vai tro cia TN tw tao trong day hoc vat li

TN ty tao ¢6 vai trd rit quan trong trong qua trinh
t6 chirc day hoc vat li, boi 1&:

- Théng qua TN tu tao, GV c6 thé phat huy dugc
tinh tich cuc, sang tao cua HS trong qua trinh day
hoc. TN tu tao hd trg cho qué trinh day hoc ciia GV,
giam thoi gian thuyét trinh..., GV s& thuan loi trong
nghién ctru day hoc theo hudng tich cuc, phu hop
theo timg ndi dung bai hoc, ting tinh hap dan cta
moén Vit 1i d6i véi HS va gép phan lam phong phu
dd dung day hoc cho GV [4].

- TN tu tao rén luyén cho HS tinh ty luc, sang tao,
ham hoc hoi, tim toi kham pha ty nhién, HS c6 niém
tin vao ban than giai quyét duoc cac tinh hudng xay
ra trong cudc séng va tao cho HS nh1eu co hoi, t1nh
huong phai suy nghi, nhitng van de can g1a1 quyet
Khi tién hanh TN ty tao, nhung yeu t6 tiém an, bam
sinh ctia HS nhu: to mo, hiéu ki, hiéu dong cua HS bi
kich thich, tang mac d§ himg thu cua HS trong gio
hoc. Tao su say mé tim hiéu nhiing hi¢n tugng thién
nhién, qua d6 HS s& yéu thich gio hoc vat i hon. HS
duoc rén luyén cac ky nang thu tap thong tin, xu 1i
thong tin, truyén dat thong tin. Cac thong tin nay 1a
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két qua cia mot qua trinh lao dong, tu duy sang tao
ctia thay va tro [4].

2.3. Uu diém, han ché ciia TN tw tao trong day hoc
vt li

2.3.1. Uu diém

- Vé vat liéu, linh kién dwoc sir dung dé ché tao
TN: 1a nhitng vat liéu, linh kién dé& kiém, dé mua sim
v6i gia thanh thap, thuong phd bién trong doi sdng
hang ngay.

- Vé gia cong, ldp rdp TN: viéc gia cong don gian,
khong doi hoi nhidu ki nang khé nén GV va HS déu
c6 thé tu tao dugc.

- Vé kha nang sir dung TN: thuan tién trong st
dung vao DH, TN thuong ngin gon, dé thanh cong,
it anh huong dén tién trinh DH chung nén GV dé chu
dong va thuan loi trong viéc van dung TN vao DH.
Vi thé, TN tu tao con dugce sir dung trong nhiéu giai
doan ctia QTDH nhu: TN mé dau, TN nghién clru
kién thirc méi, TN cung cd, van dung hodc TN luyén
tap, thuc hanh ¢ 16p va ¢ nha...

2.3.2. Han ché

TN tu tao thuong duoc ché tao bé'mg tay, voi cac
dung cu tho so, don gian nén do bén, tinh thim my,
tinh chinh x4c khong cao nhu cac TN duoc san xut
theo day chuyén cong nghiép.

2.4. Mt s6 yéu cau doi véi TN tw tao

Ngoai nhitng yéu cau chung ciia TN trong DH,
khi ché tao TN tu tao can dic biét cha y dén cac yéu
cau sau [5]:

- Phai dam bdo tinh khoa hoc: Két qua TN phai
dung v6i ban chat vat 1i ctia sy vat, hién tuong, bao
dam tinh diing dén, khoa hoc, khong dugc xa roi thuc
té. Do d6, TN tu tao can thé hién dlng trong tdm cua
hién tuong can nghién cltu, tranh ruom ra, kho quan
sat, gdy nhidu cho HS trong viéc rut ra két luan vé
hién tuong vat li. Du TN tu tao c6 don gian, cho két
qua nhanh chong, thi nhimng két qua do ciing phai &
rang, chinh xac, va thuyét phuc.

- Phai dam bao tinh sw pham: Dung cu TN phai
tuan theo nhimg nguyén tic su pham, khong dugc
di nguoc lai muc tiéu gido duc, khong sur dung cac
dung cu nguy hiém, gy ton hai dén HS nhu: sing,
dan, thudc n,...

- Phai dam bdo tinh tham mi: TN s& tac dong dén
cac gidc quan ciia ngudi hoc, trong d6 trude hét 1a tac
dong dén thi gidc. Mat khac, quan sat TN s& gitip HS
budc dau rat ra nhiing két luan riéng vé su vat, hién
tugong lién quan. Do d6, cac dung cu TN tu tao phai
dugc gia cong can than. Bén canh d6, can phai cha y
dén cac chi tiét dugc lam ndi bat trong dung cu TN,
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tranh hién tuong qua nhiéu chi tiét phy, khién HS
hoang mang, khong xac dinh duoc ddi tugng chinh
can quan sat.

- Phdi dam bdo tinh kha thi: TN tu tao khong nén
qué phirc tap, yéu cdu qué cao ddi véi ngudi sir dung.
Céac TN cang dé thao tac, cho két qua cang nhanh, dé
quan sat va rd rang thi tinh kha thi cang cao, tu do
m&i ¢ thé duoc ing dung rong rii trong QTDH.
2.5. Ché tgo muec dén dign
2.5.1. Vat liéu ché tao muc dan dién

- Bot kim logi: Day 1a thanh phén chinh dan dién,
duoc tao ra bang cach ding may nghién nho kim loai
thanh bot. Luu y, nén uu tién chon cac kim loai gén
giii trong cudc sdng, ré tién, vi du nhu: nhom 1y tir
v6 lon bia, xoong 13i cil..., sat tin dung phé pham tir
xdy dung..., than chi ldy tir 15i quéa pin da dung. ..

- Keo sita: Co chirc ning tao két dinh bot kim
loai.

- Muye mau: tao mau cho muc dan dién.

2.5.2. Quy trinh tao ra myc dén dién

Budc 1: Nghién nho kim loai thanh bot.

Bude 2: Tron bot kim loai, keo hd, mue mau theo
mot ti nhat dinh tao ra muc dan dién.

Budc 3: Thir nghiém tinh dan dién cia muc tao ra.

Budc 4: Luu trir muc dan dién vao dung cu dé su
dung. Ta co thé chira muc dan dién trong cac dung cu
nhu bit, dng nho.

Bdng 2.1. Minh hoa quy trinh tao ra muc dén dién
tir than chi

Budc 1. Nghién Buéc 2. Tron déu hdn hop keo hd, muc mau
than chi ra thanh | va than chi v&i nhau thanh hdn hop két dinh
sén sét theo ti 16 sau: Than chi: 4gam;
: Keo sita: 4x10°¢ (m*); Myc acrylic: 4x10°¢

s | ().

Thir nghiém teén gidy ~ Thinghiém trénxép  Thir aghiém trén bia carten

Buéc 4. Luu trit muc dan dién dé sir dung

1T
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2.5.3. Trao déi va thao ludgn

Muc dan dién c6 kha ning dan dién chu yéu thong
qua cac electron ty do duoc truyén dan tur nguyén tir
nay sang nguyén tir khac. Céu tric ciia myuc dan dién
tao diéu kién cho cac electron ty do di chuyén d&
dang trong do, tao thanh dong dién.

Mot s6 két qua thu dugc sau khi thtr nghiém muc
dan dién tao tir than chi trén 3 loai vat liéu khac nhau
(gidy, bia carton, x6p) v6i kich thuéc mach (chiéu
dai 7cm; chiéu rong 2cm), ngudn dién, bong dén nhu
nhau:

- Khi sir dung muyc dan dién trén gidy cho cudng
do dong dién lon nhét (gidy: 0,25 mA, bia carton:
0,12 mA, xop 0,09 mA), sau d6 dén bia carton va
cubi cung 12 x6p. Nhu vay khuyén nghi khi trién khai
cac TN st dung myuc dan dién ta s dung trén gidy
vira gan giii voi HS vira dat két qua tot.

- Muc duoc chira trong binh van sir dung tdt sau
thoi gian 7 ngay. Vay voi mot 1an tao ra muc din
dién ta c6 thé dung nhiéu lan vé6i nhiéu 16p hoc khac
nhau.

- Kha nang dan dién ciia muyc tao ra sé tdt hon
khi bot kim loai c6 kich thudc cang nho. Boi 18 bang
cach do chung ta da tao ra nhiéu hat tai dién hon ung
véi cung mét luong than chi.

2.5.4. Huong s dung TN tu tao voi muc dan dién

Qua qua trinh khao sat, thir nghiém su dan dién
clia muc tao ra tur than chi, chiing t6i c6 mdt s6 dé
Xuét hudng st dung muc tao ra:

- T chirc cho HS str dung myuc dan dién tién hanh
cac TN nham xay dung kién thirc méi trong day hoc
vé mach dién ndi tiép, mach dién song song trong
phan ndi dung kién thire vé dién [6].

- Té chirc cho HS st dung myc dan dién dé thiét
ké va tién hanh TN kiém chung dinh luat Om trong
phan ndi dung Mach dién va dién tro [2].

- Str dung dan dién xay dung mot s6 chu dé Stem
cho hoc trung hoc vi du tir cac vat liéu bot than chi,
mun cua, keo stra, myuc mau, pin 9V, bong den led
loai nho, gidy chung ta c6 thé t6 chirc hoat dong voi
yéu cau HS st dung cac vat liéu trén thiét ké mot
mach dién dé dén sang.

- San pham tao ra tir myuc dan dién dugc tng dung
trong day hoc céc kién thtrc lién quan dén dién s& rat
sinh dong, gitp chung HS nim bit kién thire nhanh,
tao niém hting th hon khi hoc mén Vit Ii.

3. Két luan

Muc din dién c6 thé thay thé viéc st dung day
dan truyén thng trong cac vi mach dién tir khi cac
mdi han nhiét bj dut gdy, ché tao chip Intergrated
Circuit, siéu tu dién... . Diéu do chimg t6 muc dan
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dién 1a mot trong nhitng mg dung trong cudc séng
hién dai. Viéc t chuc cho HS tim hiéu hodc st dung
muc dan dién 1a mot dinh huéng phi hop véi xu thé
thoi dai. Dya trén viéc nghién ctru cac quy trinh tao
ra muc dan dién trong k¥ thuat (phtc tap, doi héi k¥
thuét cao), bai bao da dua ra quy trinh chung tao ra
muc dan dién g@)m 4 budc don gian, than thién véi
giao vién va HS.

Mat khéc bai bao cling minh hoa viéc tao ra muc
dan dién voi than chi, dya trén nhiing thir nghiém
ban dau cho théy viéc str dung muc dan dién tir chi
trén cac vat lidu khac nhau (gidy, x6p, bia carton)
1a kha thi va dat dugc mot s6 wu diém sau: nguyén
vt lidu ré tién, d& kiém; quy trinh tao muc dan dién
don gian khong doi hoi k¥ thuat cao; Cac thao tac su
dung dé dang, dam bao d6 an toan; Pic biét dé dang
tao ra lugng muc du cho ) luong 16n HS.

Mic dii cac nghién ctru da chi ra rang viéc to chirc
hoat dong nhan thirc cho HS trong DHVL véi su hd
trg cia TN tyr tao co thé gitip cho HS linh hoi kién
thitc mot cach sau sic hon, kha nang van dung kién
thttc mot cach chinh xac va sang tao hon, qua gop
phan ning cao chit lugng hoc tap ctia HS va hiéu qua
DHVL ¢ truong pho thong. Trong tuong lai, nhiing
dé xuét su dung muc dan dién ma chung toi da dua
ra s& duoc trién khai thuc nghiém trén cac 16p hoc
vat 1i ¢é danh gia thém vé tinh kha thi va hiéu qua.
Nhimng két qua cu thé s& cong bd trong cic nghién
ctru tiép theo.

*Loi cam on: Nghién citu nay dwoc tai tro boi
Truong Dai hoc Sw pham Ha Noi 2 qua Pé tai 6 ma
56 SV.2022.HPU2.02.
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