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Abstract: Experimental chemistry competency is one of the important and specific competencies
that need to be developed for students in teaching chemistry. There are a lot of methods to develop
this competency, in which, applying information technology in teaching is a measure that is paying
much attention and poses many challenges for teachers to develop skills, competence and create
learning interests for learners. The article presents the process of designing and using virtual
experiments in teaching chemistry; Since then, it proposes the process of using “Chemist by thix”
software to build a virtual experiment “Ethylene preparation and characteristic testing” to develop
chemical experimental competency for high school students and apply in experiment at Foreign
Language Specialized School, University of Languages & International Studies - Vietnam
National University, Hanoi for the school year 2018-2019. The initial experimental results show
the feasibility and effectiveness of the proposals.
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1. Mé& dau

D6i mai gigo duc theo dinh hudng phét trién nang luc
(NL) cho ngudi hoc doi hoi thay doi can ban va toan dign
chuong trinh, chat luong va hidu qua gido duc phd thong,
két hop day chir, day nguoi va dinh huéng nghé nghiép,
phat trién toan dién ca vé phim chét va NL cho hoc sinh
(HS) [1]. Theo d6, ung dung cong nghé thong tin trong
day hoc déng vai trd quan trong nham doi méi phuong
phap, hinh thuc t6 chte day hoc va phét trién cac NL nguoi
hoc. Trong day hoc héa hoc (DHHH), NL thyc nghiém
hoa hoc di duoc khing dinh 1a mét trong nhimg NL dic
thi, ¢t 161 can hinh thanh va phat trién cho HS bang
nhirng bién phap khac nhau, trong d6 ¢ xay dung va st
dung thi nghiém hoa hoc (TNHH) ao. C6 rat nhiéu phan
mém c6 thé cho phép gido vién (GV) thiét ké va st dung
cac TNHH o nhu: Crocodiele, Yenka, Macromedia
Flash, Chemlab Portable virtual chemistry lab, Portable
crocodile chemistry, Chemist by thix,... M&i phan mém c6
nhing dic diém va c6 nhimg tu viét riéng, Trong céc phan
mém trén, Chemist by thix 1a phan mém thi nghiém 3D,
cho HS quan sat hién tuong truc quan va chan thuc, co
nhiéu hoa chat ma mot s6 phan mém khac khong co. Bén
canh d6, cac phan ung hitu co thuong xay ra cham hoac
doi hoi dung cu va co s VAt chat ¢ chat luong moi dam
bao thuc hién thi nghiém thanh céng. Do vay, ching t6i
nghién ctru va 4p dung phan mém Chemist by thix thiét ké
va sir dung thi nghiém ao trong day hoc dé phat trién NL
thuc nghiém hoéa hoc cho HS trung hoc phd théng, gop
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phan dap tmg yéu cau doi méi giao duc theo dinh hudng
phat trién NL nguoi hoc va tng dung cong nghé thong tin
trong DHHH.

2. N¢i dung nghién ciru

2.1. Thi nghi¢gm héa hoc do va phin mém Chemist
by thix

TNHH do c6 thé duge hiéu nhu viéc mo phong thi
nghiém thyc € dé kiém nghiém lai li thuyét hodc lam
minh hoa rd hon mot qua trinh cong nghé¢. TNHH ao co
cac uu diém c6 thé gia lap nhimng tinh hudng, diéu kién
t6i han hay mo phong cac hién tuong va tinh hung kho
thuc hién trong thé gi6i thue, tir d6 giup nguoi hoc hiéu
13 ban chit cta van dé. Nho vay, TNHH ao kich thich
niém dam mé khoa hoc va tim tdi kham phé cai méi cua
HS [2].

Phin mém Chemist by thix 1a phong TNHH ao di
kém véi 180 héa chat vo co va 60 héa chit hitu co. Khi
cham vao hoa cht, ngay lap tirc hién thong tin va cac
thong s6 can thiét ciia hoa chit. Tai day, ¢6 nhiéu dung
cu tién ich nham tién hanh céc thi nghiém phic tap, dic
biét d6 thiy tinh c6 thé v khién ngudi thuc hién dugc
trai nghiém nhu khi lam vi€c trong moi truong thue. Bén
canh d6, ngudi st dung c6 thé didu chinh didu kién (nhiét
d0, do am, moi truong chan khong,...) hodc ting, giam
thoi gian phan tmg nhim ting do chinh x4c cua thi
nghiém, dé dang cho HS quan sét hién tuong va hién thi
nhanh chéng phuong trinh héa hoc cua phan tng x4y ra.
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Nhu vay, phan mém TNHH 4o Chemist by thix 1a
cong cu hitu ich cho GV va HS str dung dé phat trién NL
thuc nghiém hoéa hoc cho HS trong DHHH.

2.2. Nang lyc thuc nghiém héa hoc

C6 nhiéu cach hiéu vé NL, theo [3], cac tac gia cho
rang, NL 1a sy két ndi tri thirc, hiéu biét, kha ning, mong
mudn. Muc tiéu hinh thanh NL dinh huéng cho viéc lya
chon, danh gia mire d6 quan trong va céu trac hoa cac
noi dung va hoat dong, hanh dong day hoc vé phuong
phéap. NL md ta viéc giai quyét nhitng doi hoi vé noi dung
trong cac tinh hudng cu thé, nam vimg va van dung duogc
cac phép bién doi co ban. Tir d6, ching toi xac dinh st
dung khai niém “NL thuc nghiém hoa hoc” cua HS la
khd nang cia HS vdn dung nhiing kién thic, ki nang,
kinh nghiém san cé hodc hoc dirot ciia cd nhdn dé thiet
ké, to chirc thuc hien TNHH an todn, thanh cong va gidi
thich mgt cach khoa hoc cac hién tuong thi nghiém quan
sat duwoc dé rit ra két lugn can thiét, tir do hinh thanh
nhiing kién thizc, ki nang méi va van dung chiing trong
hoc tdp ciing nhur gidi quyét van dé thuc tien” [4].

Trén co so khai niém vé NL thuc nghiém héa hoc va
theo tai liéu [1], chung t6i xac dinh cac NL thanh phan
cta NL thuc nghiém hoéa hoc va mo ta cAu trac theo hinh
1 sau:

NL tién hanh thi nghiém,

st dung thi nghiém an
toan, chinh xac

—

NL dé xuét va thue hi¢n thi

nghiém thanh cong

Nang luc thue nghi€ém

* Bude 2: Xay dyng kich ban TNHH do

- Xay dung kich ban dua trén nhiing tai liéu chinh xac
cda cac chuyén gia, GV kinh nghiém.

- Céc kich ban TNHH 4o phai duoc thiét ké chuyén
dung, khong don thuin nhu cac slide bai giang.

* Bude 3: Xay dung khung thi nghiém

MG hinh héa kich ban, phan tich va lya chon cong cu
str dung trong kich ban, xay dung cac mo hinh, phan tich
cac tuong tac cia thi nghiém.

* Bude 4: Xay dung thi nghiém

- Tao cac vét thé: Chuan bi dung cu thi nghiém, hoa
cht,...;

- Tir cac dung cy thi nghiém, lap rap dé bat ddu xay
dung canh cho thi nghiém;

- M6 phong lai cac phan img, twong tac c6 thé xay ra
cua thi nghiém;

- Tuong tac véi thi nghiém thong qua diéu chinh mot
s6 thong sb (ndng do, nhiét do,...) dé rat ra két luan vé
thi nghiém.

* Buée 5: Higu chinh

Kiém tra lai toan b thi nghiém xem da thé hién ding
ban chét cua su viéc hay chua, va giai thich, két luan néu
phat hién phan thiéu sot ctia thi nghiém.

NL xir li thong tin lién

V

quan den thi nghiém

hoéa hoc

7N

Ning lwe quan sat, mé ta, gidi thich cac hién twong thi nghiém va rat ra két luan

Hinh 1. M6 td cdu triic cia NL TNHH

2.3. Quy trinh xdy dung thi nghi¢m do trong day hec
héa hoc nham phat trién ning luc thuc nghiém héa
hec cho hec sinh trung hoc phé théng

Trén co s& xéc dinh vai tro cia phan mém TNHH 4o
Chemist by thix, khai niém va ciu trac cia NL thuc
nghiém hoa hoc duong va tham khao cac tai liéu [5], [6],
chiing t6i d& xuét quy trinh xay dung TNHH ao dé phat
trién NL thyc nghiém hoa hoc cho HS trong DHHH nhur
Sau:

* Butge 1: Khdo sdt
- Lya chon noi dung bai TNHH 4o;
- Xdc dinh myc tiéu thuc hién va phan tich cac yéu
cau;
- Xem xét ndi dung thi nghiém, ban chat cua sy vat,
hién tuong.
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2.4. Quy trinh sik dung thi nghi¢m do trong dgy hoc héa
hgc nham phat trién nang luc thyc nghigm héa hoc
cho hgc sinh trung hgc phé thong

Qua [7] v thyc tién nghién ciru, ching toi ‘dé Xuat
quy trinh str dung thi nghiém 4o trong DHHH nham phat
trién NL thuc nghiém hoa hoc cho HS gom cac budc nhu
sau:

- Bude 1. Xdy dung ké hogch bai hoc: Higu qua st
dung thi nghiém ao phu thugc phan Ién vao bude nay.

- Buée 2. Chudn bj bai hoc ¢6 tién hanh thi nghiém
do: + Phan tich ndi dung va luq Chor} thi nghiém phu
hop; + Huong dan HS cai dat phan mém thi nghiém do
trén may tinh, chuan bi trinh chiéu.

_ -Bubc 3. Mo ta tién trinh thi nghiém do: + MO td cdc
doi twong trong thi nghiém do; + Néu tién trinh thi
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nghiém va mo ta thao tac trong thi nghiém ao va so sanh
khi lam viéc véi ddi twong thuc.

- Bueoc 4. Tién hanh thi nghiém ao: + GV huéng dan
HS thyc hién thi nghiém &o, str dung cac cau hdi dam
thoai dé dua HS vao tién trinh thi nghiém ao; + HS quan
sat va tu luyén tap.

- Buréc 5. Thao lugn, danh gid va tong két.

2.5. Sir dung phan mém “Chemist by thix” xdy dung
thi nghiém do “Biéu ché etilen va thiv tinh chdt dic
trung” (Héa hoc 11) dé phat trién ning Iuc thuc
nghiém héa hoc cho hgc sinh

T viéc xac dinh quy trinh xay dyng va st dung
TNHH 4o trong DHHH, chung t6i st dung phin mém
“Chemist by thix” dé xdy dung TNHH a0 “Piéu ché
etilen va thir tinh chat dic trung” va thir nghiém trong
DHHH theo quy trinh sau:

* Bude 1: Xac dinh muc tiéu thi nghiém

- HS lya chon duoc cac dung cu va hoa chét can thiét
khi tién hanh thi nghiém;

- Trinh bay dugc quy trinh tién hanh thi nghiém an
toan;

- Du doén, giai thich hi¢n tugng va viét duoc phuong
trinh hoa hoc cua phan (ng xay ra;

- Phat trién ki ning tuong tac v6i phan mém TNHH
ao va NL st dung céng nghé thong tin trong hda hoc.

* Bude 2: Xac dinh dung cu, héa chdt va cdc budéc
dé tién hanh thi nghiém

Thi nghiém: Biéu ché etilen va thir tinh cht cua etilen
trong phong thi nghiém:

- Dung cy, hoa chét: ancol etylic (CoHsOH), axit
sunfuric (H.SO4) dac, dung dich Br, dung dich KMnQsa,
dén cdn, dng nghiém, kep dng nghiém, bd dung cu thu
khi tir chat long.

- Céc chu y dé tién hanh thi nghiém an toan, thanh
cong: Can lap dung cu that chinh xac dé thu duoc khi
etilen CoH4 tir CoHsOH; axit sunfuric dac c6 tinh hao
nude nén s& gy bong nang néu dé da tay tiép xuc truc
tiép nén phai that can than khi tién hanh thi nghiém va
phai dam bao quy tac an toan.

- Dan éng dan khi CoHs vao dng nghiém c6 chia
dung dich Br,. HS du doén, giai thich hién tuong va viét
phuong trinh hoa hoc cua phan tng xay ra.

* Buoc 3: Tién hanh TNHH o “Diéu ché etilen va
thir tinh chat dic trung”

Str dung phan mém Chemist by thix s& mé phong qua
trinh didu ché va thir tinh chat mot cach chi tiét, d& quan
sat va an toan cho HS.

a. Cai dat phan mém Chemist by thix

- Cai dgt gid 1gp NoxPlayer: NoxPlayer 1a mét trinh
gia lap Android, duoc phat trién dé gia 1ap chay cac vng
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dung cua Android trén hé didu hanh Windows hay
MacOS. Pé chay phin mém Chemist by thix dugc trén
may tinh mot cach hidu qua va nhanh chong thi can chay
trén trng dung gia 1ap NoxPlayer.

- Tai phan mém Chemist by thix: Tai phan mém
Chemist by thix v& may tinh. Luu y nén chon Chemist by
thix phién ban tir 5.0 tré 1én dé c6 thém khoang hon 60
hop chit hitu co ma céc phién ban truéce do chua co va
chua day di hoa chat.

- Chay phan mém Chemist by thix bang gia ldp
NoxPlayer:

+ Mo gia lap NoxPlayer: giao dién trén may tinh s&
hién ra nhu Ainh 2.

+ Click chuot vao “Add APK file”, sau d6 chon file
Chemist by thix da tai ¢ trén. Trén giao dién NoxPlayer
s& hién biéu tuong cua phan mém Chemist by thix nhu
hinh 3.

Hinh 2. Mo NoxPlayer
va click vao biéu twong “Add APK file”

tama Teraks

Hinh 3. Phan mém Chemist by thix
sau khi dwoc dwa vao NoxPlayer

+ Click vao biéu tuong phan mém Chemist by thix dé
chay phan mém trén ing dung gia lap Nox Player va bat
d4u tién hanh TNHH 4o.

b. Tién hanh thi nghiém

Mg phan mém Chemist by thix: giao dién phan mém
hién ra nhu sau (hinh 4):
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Hinh 5. Biéu chinh diéu kién cuia phan ing

Dung cu thi nghi¢m

Buoc 1:,Click7 vdo biéu twong chon dung cu thi nghiém
de chuan bj dung cu thuc hanh thi nghiém.

Buoc 3: D6 tir tir 5Sml dung dich axit sunfuric ddc vao
binh non, dun nong nhe. Hién tuwong HS quan sdt
dwroc: ong nghiém 1 ¢ siii bot khi va ong nghiém mau
da cam bj nhat dan.

biéu chinh moi truong va diéu kién tién hanh thi
nghiém: Click vao biéu twong nhu hink 5 dé diéu chinh
diéu kién cua phan tmg. Y nghia mét 6 biéu twong nhu
sau: “Explosion”: phan tmg c¢6 thé bi nd (c6 thé bat dé
HS d& quan sat sw nguy hiém néu thuc hién tuong tir
trong thuc té); “Audio effect”: hiéu tmg 4m thanh (c6 thé
bat hoac tit); “Temperature”: diéu chinh nhiét do tuy
dé phan tng xay ra nhu mong mudn; “Air”: Lya chon
moi truong chan khong, moi trueong chi ¢b oxi hodc moi
truong ty nhién; “Speed of time™: c6 thé didu chinh thoi
gian nhanh hon hodc cham lai tuy vao timg thi nghiém
dé HS dé dang quan sét.

c. Tién hanh TNHH 0 “Diéu ché etilen va thir tinh
chat dic trung cia etilen”
2.6. Két qua thuc nghigm

Nham déanh gi tinh hiéu qua caa viéc tng dung phan
mém TNHH 40 ma bai viét & xuat, ching t6i da tién
hanh day thuc nghiém su pham tai Truong Trung hoc
phd thong Chuyén Ngoai ngit, Truong Dai hoc Ngoai
Ngit - Pai hoc Qudc gia Ha Noi, 16p 11D (42HS) trong
nam hoc 2018-2019. Két qua thuc nghiém dugc nghién
ctru dya trén quan sat va két qua khao sat bang phiéu hoi
tai 16p thuc nghiém. Dudi day la mot s hinh anh trong
qua trinh thuc nghiém (hinh 6-9):

Bue6e 2: Lap dung cu nhu hinh vé. Cho vao ong
nghiém thiz nhat 5 ml ancol etylic va 3ml dung dich
Brz vao ong nghiém 2.

Budt 4: Quan sdt hién tirong ong nghiém chira
dung dich Brom sau m¢t thoi gian dun néng binh
nén. Gidi thich hién twong va viét phirong trinh héa
hoc ciia phan iing xay ra
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o . e : —mrA*w
Hinh 6. GV hiéng dan HS si dung phan mém
Chemist by thix

Hinh 8. HS thiét ké quy trinh thuc hi¢n thi nghiém
va thuyét trinh

Két qua khao sat bang phiéu hoi cho thiy: 100%
HS chua ting nghe dén phan mém TNHH 4o, ching
t6 viéc tng dung day hoc bang TNHH &o con rat moi
v6i HS phd thong. Péi véi phan mém TNHH ao
Chemist by thix, HS rat hao hung khi tiép can véi bai
hoc mét cach méi la (88,09%). Vé hinh thirc, 73,81%
HS danh gia giao dién cua phan mém dep, hai hoa.
78,57% s HS dugc hoi danh gid céac hién tugng thi

Hinh 9. HS thyr hanh thi nghiém trén phan mem
Chemist by thix sau khi thiet ke quy trinh

nghiém dé dang quan sat va khang dinh Chemist by
thix dé sir dung, d& thyc hién cac thi nghiém. Déi chiéu
V6i céc tiéu chi danh gia NL thuc nghiém hoa hoc, két
qua danh gia thu duwgc nhu sau:

Dua vao bang théng ké c6 thé thiy ring, cac tiéu chi dugc
danh gi phan l6n & muc do tt va rat tot. Bén canh viée gitip
HS tiép thu tt ndi dung bai hoc, phan mém TNHH o con
tao cho HS tinh tich cuc cht dong tim toi, nghién ciru bai hoc

Bdng. Thong ké y kién khao sat HS vé phan mém TNHH do

Panh gia mirc d6 dat dugc (%)
Tiéu chi danh gid sau khi day hoc ing dung phan mém TNHH a0 | Khéng | Binh . o
£ \ Tot Rat tot
tot thuong
) Lua_ ?h()n dugc bd dung cu va hoa chat tién hanh thi 0 0 54,76 45,24
Phat trién NL|Nghiém
th}rc nghiém | Mo ta7 dugc va giai thich dugc cac hién tugng hoa 11,0 11,9 50,0 26.2
hoa hoc hoc xay ra
Xir li dugc céc thong tin lién quan dén thi nghiém. 9,52 21,44 54,76 14,28
Pbat trién klAnan_% gidi cacAbal tap dinh tinh (Hoan thanh phuong trinh 48 26,2 381 309
hoa hoc, nhan biét cac chat,...)
Tang tinh chi dong hoc tap cua HS 0 21,43 30,95 47,62
Géy himg thu, giam ap luc hoc tap, phat huy dugc thé manh cua timg 0 240 30.95 66.65
Hs Ll 1 Ll
P_hAat trlven’ cac ki nang mém nhu thuyét trinh, lam vi¢c nhom, phan 0 26,2 429 309
bién, xtr 1i thong tin
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ma an toan (76,19%). Ngoai ra, phan lon cac em déu phét
trién duoc NL thuc nghiém hoa hoc thong qua phan mém
TNHH a0 héa hoc (khoang 71,42%). Pa s HS lya chon
duoc dung cu va hoa chat, m ta va giai thich duoc hién tuong
thi nghiém. Tuy nhién, phan mém Chemist by thix yéu cu
lugng hoa chét thuc hién thi nghiém can Iéy dang ti 1€ theo
phuong trinh héa hoc. Trong qua trinh thyc nghiém, mot s
HS da xir li duge cac thong s0 lién quan, bén canh do, con
mot sb HS 0ap kho khan trong viée tinh toan dinh lugng.

Sau budi hoc, 90,48% HS dong ¥ tiép tuc hoc véi phan
mém TNHH a0 héa hoc Chemist by thix, khoang 9,52% HS
khong thich hoc theo phuong phap nay do gap kho khan trong
qué trinh tinh toan dinh luong hoa chat dé tién hanh thi
nghiém.
3. Két luan

Két qua thyc nghiém da khang dinh viéc tng dung
phan mém Chemist by thix xay dung cac TNHH ao hoa
hoc trong day hoc tao diéu kién cho HS phat huy tinh chi
dong, sang tao trong hoc tap, ddng thoi phat trién mot sb
NL dac thu mén héa hoc, dac biét 1a NL thuc nghiém hoa
hoc. Ngoai ra, viéc st dung phan mém TNHH o s& dé
dang thyc hién mot sé phan tng phac tap, mot sé phan
ting sinh ra san pham doc hai cho nguoi tién hanh thi
nghiém va moéi truong xung quanh. Mot uu diém vuot
troi cia TNHH ao 1a phtt hop véi didu kién co s vat chat
vira thiéu va chat luong chua tét tai nhiéu truong trung
hoc phé thong tai Viét Nam. Tuy nhién, viéc tmg dung
phan mém TNHH do héa hoc khong phu hop véi tat ca
cac ndi dung trong chuong trinh Héa hoc phé thong va
tit ca cac doi tuong HS; do do, GV can nghién ctru va
lya chon cac ndi dung thi nghiém phi hop dé co thé sir
dung mot cach hiéu qua trong viéc day hoc dinh hudng
phat trién NL cho HS trung hoc phd thong trong DHHH.
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