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SU DUNG THI NGHIEM AO
PE TO CHUC DAY HQC SINH HQC TRUNG HQC CO SO

D6 Thanh Trung
Khoa Sinh hoc, Trueong Pai hoc Su pham Ha Ngi

Tom tat. Trong day hoc cd&c mon hoc thuc nghiém néi chung va day hoc Sinh hoc (SH) n6i
riéng dic biét 1a cdp Trung hoc Co S& (THCS) thi viéc str dung thi nghiém (TN) la vo cling
can thiét. Tuy nhién viéc sir dung thi nghiém hién nay van con gap nhiéu khé khan, bat cap
ddng thoi mirc d6 st dung TN trong day hoc SH con chua cao. Vi vay, sit dung TN 4o
dang duoc st dung phan nao thay thé cho mot sé thi nghiém phuc tap, truong dién, khé
tién hanh. Bai viét nay ching tdi dé xuat cac nguyén tic swu tim, lra chon va dua ra quy
trinh sir dung thi nghiém 4o dé té chic day hoc SH THCS. Théng qua viéc sir dung thi
nghiém 4o s& gop phan nang cao chit lugng linh hoi cua hoc sinh (HS).

T khoa: Thi nghiém, thi nghiém ao.

1. Mé dau

Sinh hoc la mdn khoa hoc thuc nghiém, do d6 con duong dé di dén tri thic Sinh hoc van
dwa trén co s la céc thi nghiém. Thi nghiém c6 vi tri, vai trd quan trong, d6 1a ngudn thdng tin
phong phti, da dang, gitip hoc sinh linh hoi tri thirc mot cach cu thé, chinh xac, 1a cau néi gitra Ii
thuyét va thuc tién do d6 né 1a phuong tién duy nhét gidp hoc sinh hinh thanh ki ning, ki x40
thyc hanh va tu duy thi nghiém.

Tuy nhién trén thuc té tai cac truong hién nay thi viéc chuan bi thi nghiém hay tién hanh
cho HS lam thi nghiém con gap rat nhiéu kho khan nhu: Chua cé ddy du trang thiét bi, HS chua
biét cach quan sét hoic so 1am thi nghiém, mat nhiéu thoi gian hudng dan Vay van dé dat ra la
lam sao van c6 thé tién hanh céc thi nghiém dé HS hiéu va khic sau duogc kién thirc nhung van
tiét kiém dugc thoi gian.

Thi nghiém 4o hién nay da va dang dép ung duoc nhitng yéu cau do6. Viéc st dung thi
nghiém ao trong day hoc néi chung va day hoc Sinh hoc néi riéng da khéc phuc duoc rat nhiéu
bat loi cua diéu kién thuc té cua céc thi nghiém thuc va can thiét déi véi nhiéu GV trong céc
truong THPT.

2. Noi dung nghién ctru
2.1. Pbi twgng va phwong phap nghién ciru

Déi twong nghién cizu: Hé thdng cac nguyén tic suu tam, lya chon TN a0, quy trinh sir
dung TN &o trong day hoc Sinh hoc THCS.

Ngay nhén bai: 16/8/2019. Ngay sta bai: 23/8/2019. Ngay nhan dang: 14/9/2019.
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Phuwong phdp nghién ciru li thuyét Nghién ctu cac chu truong, nghi quyét ciia Dang, Nha
nuéc, Bo Gido duc & Dao tao vé dbi méi phuong phap day hoc ¢ cac bac hoc, giao trinh Ii luan
day hoc, sach gi4o khoa va tai liéu c6 lién quan dén dé tai, chwong trinh Sinh hoc THCS.

Phwong phdp diéu tra co ban: Diéu tra thyc trang cua viéc sir dung TN, TN 4o trong day
hoc SH THCS vé cadc mat. Phuong phap diéu tra: truc tlep thong qua du gio, trao doi truc tiép
v6i GV, diéu tra gian tiép théng qua phiéu diéu tra, sé diém, gi&o an.

2.2. Két qua va thao luan
2.2.1. Khai quét vé thi nghiém ao

Khai niém thi nghiém

Khi xét la mot danh tir Thi nghi¢m bao gom mau vat, dung cu, phong TN, héa chét duoc
cung cap tir hién thuc khach quan. Khi xét la mot dong tur, thi nghi¢m la gay ra mot hién tugng,
mét su bién ddi nao d6 trong diéu kién xac dinh dé tim hiéu, nghién cau, kiém tra hay ching
minh. TN ciing c6 thé hiéu la lam thtr dé rat kinh nghiém [[1]1; [[410; [[6]].

Theo tir dién Tiéng Viét va tir dién Bach khoa TN 1a gay ra mét hién feong, mét s bién
déi nao dé trong diéu Kién xdc dinh dé tim hiéu, nghién cizu, kiém tra hay chizng minh. Thi
nghiém ciing cé thé hiéu 1a lam thir dé rat kinh nghiém [[4]]; [[6]].

Theo Tt dién Gido duc hoc [[3]] thi nghiém 1a: mét thi phap day hoc, nghién cizu khoa hoc
ot thyec hién bang cdch lam thay doi trong thyc tién hay trén Iy thuyét cdc diéu kién dién bién
cia mét hién twong nao dé dé quan sat, tim hiéu, kiém tra va chizng minh mét lugn diém hay
mét gid thuyét khoa hoc.

Theo GS.TS Nguyen Xuan Lac “TN la phuong phap nghién citu thuc nghiém Véi cac dong
chu yeu Cuia nguoi tien hanh trong viéc: Tao dung doi tirong nghién ciu theo du dinh,; diéu
khién qua trinh dién bién; va phuc héi qua trinh thec nghiém trong nhizng diéu kién khac nhau”
[[5], Tr2].

Thugt nge do

Theo tir dién Bach khoa va Nguyén Trong Ry [[6]]; [[71]: Ao ¢6 nghia la giong nhuw that
nhung khong co that.

Thuat ngit a0 duoc sir dung trong nhiéu linh vuc khac nhau nhu Toan hoc, Vat Iy, Sinh
hoc, Tin hoc... Tuy nhién trong nghién cttu ndy, khi nghién ctu vé thi nghiém ao ching ta tiép
can thuat ng a0 theo nghia sau.

Ao la dwoc tao ra, md phong béi may tinh vi nhiing Ii do nhdn thazc, tinh kinh té, sw thugn
tién hay don thuan 1a trinh dién.

Khai ni¢gm thi nghi¢m go

Theo TS. L& Huy Hoang (2004), khai niém vé thi nghiém 4o dwoc xay dung théng qua su
tiép can cac thuat ngir 4o, thi nghiém va thuc hanh. Theo d6 c6 thé hiéu:”Thi nghiém 4o Ia thi
nghiém duoc thuc hién béi cac thao tac 1én cac d6i twong a0 v6i muc dich hinh thanh k¥ ning
khao sét, minh hoa hay chitng minh mét ly thuyét khoa hoc va duogc st dung dé hd trg ddng thoi
khic phuc mot s6 han ché caa thi nghiém thue” [[2]].

PGS.TS Vii Trong Ry cho rang “Thi nghiém 4o 1a mot loai san phiam da phwong tién
(multimedia), mot loai phan mém day hoc md phong thi nghiém, hién tugng, qua trinh vat ly, héa
hoc, sinh hoc... nao d6 xay ra trong tu nhién hoac trong phong thi nghiém, duoc tao ra boi su tich
hop céc di ligu trong dang sé trén may tinh, c6 kha nang twong tac véi ngudi ding” [[7]].

Theo dinh nghia vé thi nghiém, can ctr vao ngir nghia ctia thuat ngir 40 duoc sir dung, mot
thi nghiém, thuc hanh ao ching tdi cho rang: Thi nghiém 4o 1a si md phong qué trinh va dién
bién cua thi nghiém gom cac dung cu thi nghiém do, cdc doi tiwong do nhur thue dwot tao ra
trong méi trirong o cua may vi tinh. Khi tién hanh 1am thi nghiém trén cdc doi tiwong do dé sé
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thu dueoc két qud nhuw trong thi nghiém thuc. Hay néi cach khac thi nghiém do 1a thi nghiém ton
tai thuc trong maoi truong do do may tinh tqo ra.

Vai tro thi nghiém do [[2]], [[71]

- Co thé thay thé thi nghiém théng thuong.

- Thi nghiém, thyc hanh ao ¢ kha niang “nén”, “gian” vé thoi gian.

- Lam tang mtrc d¢ sinh dong cua bai giang.

- CO6 thé mo phong co ché cua nhiéu qua trinh vi md va vi mdé ma khéng mot thi nghiém that
nao cé thé lam duoc.

- Thi nghiém 40 s& lam tang tinh chii dong ciia HS do do HS c6 thé ty hoc ¢ trén CD hay
web.

- [t phu thudc vao khong gian, cd thé tién hanh & 16p hodc & nha véi diéu kién phai c6 may
tinh; D& sir dung, chuan bi nhanh, d& bao quan.

- Khong gay 6 nhiém, khong doc hai, khdng anh huong dén méi truong xung quanh.

2.2.2. Sir dung thi nghiém ao dé té chirc day hec Sinh hoc THCS

< Nguyén tdc thiét ké, swu tam, lwa chon TN do

1) TN ao dugc sir dung phai phu hgp véi muc tiéu, ndi dung bai hoc;

2) TN 4o phai dam bao tinh kha thi;

3) TN 4o phai khic phuc duoc nhitng bat loi caa thi nghiém théng thuong: TN 4o trinh dién
mét sé hién tugng hiém chi mot s6 nguoi moi quan sat duge nhu dong dat, nai lia, nhat thyc. ..
Hodc md phong dbi tuong co kich thudc qué 1on, hoac qua nho, hoic cac TN ma tién hanh that
doi hoi céc thiét bi dat tién, phirc tap va quy trinh phac tap, tén kém hoic chi tién hanh dugc &
cac phong TN dac biét.

M6 phong cac hién tuong, qué trinh ma viéc quan sét c6 thé gay nguy hiém nhu hién tuong
sét, hat nhan. Hogc cac hién tugng dién ra qua nhanh, qua cham ma trong diéu kién I6p hoc
khéng thé 1am that cho HS quan sat duoc.

Vi du: TN “Xac dinh chat ma cdy ché tao ra khi c6 4anh sang” (Bai 21. Quang hop, SH 6)
[[8]], c4n thoi gian dai ma trong khudn khé mét tiét hoc trén 16p khong thé tién hanh. Hozc cac
TN cua Menden, Moocgan trén dbi tugng dau Ha Lan va rudi giam (SH 9) déu can rat nhiéu
thoi gian. Trong truong hop nay, ta c6 thé sir dung TN 4o dé to chirc cho HS hinh thanh kién
thac c&c ndi dung do.

4) TN 4o phai dam bao tinh truc quan: Céc hinh anh phai rd rang, sic nét, mau sic hai hoa;
cu thé duoc nhiing kién thic ly thuyét co ban, don gian hda nhitng kién thiic phic tap dé HS c6
thé tiép thu mot cach nhanh chong; tao dwoc su chi ¥, kich thich dugc sy tim toi, séng tao caa HS.

5) TN 4o phai phét trién duoc kha niang tu duy, tinh tich cuc nhan thirc cia HS: Cac TN 40
phai 1a nguon tri thirc, 1a co sé dé nguoi hoc kich thich tu duy, kich thich tri to mo. Tir d6, HS
s& phét hién ra nhitng mau thuan, thuc day sy tim toi, kham pha kién thuc.

< Quy trinh si dung thi nghiém do dé té chirc day hec Sinh hec THCS

Sau khi xay dung dugc hé théng TN 4o sir dung cho day hoc Sinh hoc THCS, ching tdi
xay dung quy trinh str dung TN 40 cho day hoc bai méi. Quy trinh bao gom cac giai doan dugc
cu thé trong Hinh 1.

Giai thich quy trinh:
Giai dogn 1: GV lyra chon thi nghiém do va thiét ké phirong dén t6 chirc day hoc
Buéc 1: Xac dinh myc tiéu, ngi dung bai hoc

Trudc hét, GV can xac dinh muc tiéu bai hoc, d6 1a nhitng kién thtc, ki ning, thai d6 ma HS
dat duoc sau bai hoc. Tir d6, GV s€ xac dinh dugc trong tam va lua chon nhitng phuwong phap day
hoc phtl hop. Pac biét, GV phai xac dinh 13 ki nang cha yéu duoc huéng dén tir ndi dung bai hoc
dé t6 chtrc cac hoat dong thich hop nham rén luyén ki niang d6
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Budéc 1: Xac dinh muc tiéu, noi dung bai hoc

Giai doan 1. Lua
chon TN 4o va thiét
ké phurong 4n t6 chirc
day hoc

\ 4

Budéc 2: Lua chon TN ao phu hop véi noi dung bai hoc

Budc 3: Thiét ké hoat dong t6 chirc day hoc

Buéc 1: Néu van dé can tim hiéu

Giai doan 2: Su
dung TN a0 dé& to
chuc day hoc

N

Budéc 2: GV biéu dién / HS thao tac TN &o

Budc 3: GV td chuc cho HS thao luan céc cau hoi sau
khi quan sat TN va dua ra két luan.

Hinh 1. Quy trinh siz dung TN do dé té chirc day hec

Burgc 2: Lya chon thi nghiém do phu hop véi muc tiéu, ngi dung bai hoc

Khong phai noi dung nao ciing c6 thé sir dung TN 40 nén GV phai xac dinh ndi dung bai
hoc nao c6 thé sir dung TN dé t6 chirc day hoc. Cac TN dugc lya chon theo cac nguyén tac lya
chon di duoc dé cap trén day va liét ké vao hé théng cac TN 4o st dung trong day hoc Sinh hoc
THCS.
Burée 3: Thiét ké hoat déng té chirc day hoc

Khi da Iya chon dugc TN ao dé st dung, GV thiét ké cac phuong an t6 chtc day hoc phu
hop véi ndi dung TN d6. Bong thoi cac hoat dong d6 phai phii hop véi thoi lwong bai day, tinh
kha thi va trinh d6 cta HS. Trong nghién cttu nay, ching téi trinh bay quy trinh str dung TN ao
do GV biéu dién.
Giai doan 2: GV sir dung TN do dé té chiic day hec
Bueéc 1: Néu van dé can tim hiéu

Khi t6 chtc hoat dong hoc tap, budc dau tién GV phai dat van dé trudc khi giao nhiém vy
hoc tap cho HS. GV can phai dua trén nhitng kién thic HS da biét ma dat van dé nham khién
HS lién tudng kién thire di biét véi cac hién tuong tu nhién va tir d6 xuét hién nhu cau tim hiéu,
giai thich hién tuong. V6i mic d6 nhan thie thdp, GV s& néu truc tiép vao van dé can tim hiéu.
Con ¢ muic nhan thirc cao hon, GV chi néu nhiing tinh huéng goi mo, yéu cau HS phai tu duy,
suy nghi va dua ra cac gia thuyét. Tir d6, GV s& biéu dién TN nham giGp HS tu minh ching
minh céc gia thuyét do.
Buéc 2: GV biéu dién /HS thao tac TN do

- GV biéu dién

Tt nhitng gia thuyét néu trén, GV md ta TN sip biéu dién, st dung may tinh va may chiéu
dé biéu dién TN. GV can dam bao toan bo HS déu quan sat TN va dua trén co s nhiing gia
thuyét da dat ra HS c6 co sé dé giai thich hodc ching minh céc gia thuyét d6 dua trén sy huéng
dan cua GV.

HS thao tac TN ao

+ Mt do 1: GV huéng dan va goi mot s HS Ién thao tac TN
+ Muc do 2: GV cho HS ty nghién ctru va yéu cau HS Ién thao tac TN

Buéc 3: HS quan sét, giai thich két qud, rat ra két lugn
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Sau khi quan sat TN, GV ciling dua ra cac cau hoi thao luan ty theo mirc @6 nhan thuc cua
HS. Céc cau hoi s& nham phan tich qua trinh dién ra TN va két qua TN, khang dinh hay béac bo
cac gia thuyét duoc néu ra ¢ dau bai dong thoi giai thich duoc co so ly thuyét cua cac khing
dinh d6. Ngoai ra, & mac do nhan thirc cao hon, GV ciing c6 thé yéu cau HS thiét ké cac TN
mMai dua vao cac TN duoc quan sat.

Sau khi HS thao luan va tra 10i cu hoi, GV dua ra dap an chinh xéac va giai thich cac kién thic
bo sung sau d6 dwa ra két luan kién thirc duoc hinh thanh sau hoat dong hoc tap do.
% Vi du siz dung TN do dé day Bai 11: S hit nwéc va muéi khoang cia ré (tiét 1) — SH 6
Giai dogn 1: GV lyra chon thi nghiém do va thiét ké phirong dén t6 chirc day hoc
Bucce 1: Xac dinh myc tiéu, ngi dung bai hoc
Sau khi hoc xong bai nay, HS phai:
e Kién thirc:
- Trinh bay duoc vai trd quan trong ciia nuéc va mudi khoang ddi vai cy trong.
- Thiét ké va thuc hién dugc cac thi nghiém chang minh cac vai trd cua nudc va mudi
khoéng d6i véi cay.
- Giai thich duoc mot s hau qua do thiéu hut cac nguyén t khoang ¢ cay.
o Kinang:
- Rén luyén céc ki nang tu duy: phan tich, so sanh, tong hop;
- Rén luyén duoc céac ki nang khoa hoc: quan sat, lam thi nghiém;
- Rén luyén duogc cac ki nang hoc tap: hgp tac nhdm, tu hoc .
e Thdi d: CO Y thirc bao vé cay trong: tudi nudc va bon phan hop i cho cay.
Buoc 2: Lyra chon thi nghiém do phu hop véi muc tiéu, ngi dung bai hoc

Noi dung Bai 11: Sy hut nudc va mubi khoang cua ré (tiét 1) gdm c6 2 phan chinh: Nhu
cAu nudc cua cdy va nhu cau mudi khoang cua cay.

Sau khi phan tich cau trdc noi dung cho thay, ca hai noi dung cua bai déu dua vao thuc hién
cac TN minh hoa dé xay dung kién thic. Vi TN 1 “Nhu cdu nudc cia cdy”, HS hoan toan c6
thé 1am & nha va cho ra két qua rd rét sau thoi gian ngén va rat ra dugc vai tro cua nude ddi voi
cay trong. Tuy nhién véi TN 3 “Nhu cau mudi khoang cua cay trong” thi rat khé dé HS chuan bi
day du héa chit va thoi gian dé tc dung ciing tuong ddi dai dé quan sat dugc biéu hién thiéu
mudi khoang trén cay. Vi vay trong phan 2. Nhu cau mugi khodng cua cay thich hop dé sir dung
TN 4o dé t6 chirc day hoc.

Buréc 3: Thiét ké hoat déng té chire day hoc

Dua vao phan tich cau tric ndi dung, GV thiét ké cac hoat déng hoc tap nhu sau:
Hoat déng 1: Tim hiéu vé nhu cau nudc cua cay

GV yéu cau HS thyc hién truée cac TN 1 va TN 2 tai nha trude 1 tuan, theo di két qua va
chup lai 4nh.

Hoat dgng 2: Tim hiéu vé nhu cau muéi khoang cua cay

GV biéu dién TN 4o v& anh huong cua cac nguyén t6 khoang toi cay trong, yéu cau HS
quan sat va thao luan tu do rit ra vai tro ciia mudi khoang d6i voi cay trong
Tiép theo ta nghién cau vé sir dung TN 4o trong day hoc phan 2. Nhu cau muéi khoang cua cay.
Giai doan 2: Sir dung TN do dé té chirc day hoc
Bueéc 1: Néu van dé can tim hiéu

GV néu van dé&: Ngoai can nwrdc cho qua trinh sinh truéng va phat trién cay con can si
dung cac logi muoi khoang véi thanh phan chinh & cac nguyén to khoang khéac nhau. Vdy tai
sao muoi khoang lgi can thiét véi cay, khi thiéu di cdc muoi nay thi hgu qud gi xdy ra véi cay
trong chdng ta cling quan sdt TN 3 “Nhu cau muoi khodng ciia cdy” duwoc biéu dién bang TN
do sau.
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Tai day HS c6 thé dua ra cac gia thuyét vé hau qua thiéu mubdi khoang nhu cay cham lén,
14 vang ta, khong ra hoa...

Buoc 2:

O budc nay, GV chia I6p thanh cac nhém (mdi nhom déu c6 may tinh c& nhan), yéu cau
cac nhom tu tién hanh cac thao tac trén TN ao dé xac dinh sy anh hudng cua cac nguyén tb
khoang, nhu cau cua cac nguyén té khoang d6. Duéi ddy 1a hinh anh TN 4o vé nhu cau mubi
khoéng cua cay.

-4

4.Cay binh thudng

Hinh 2. Cic buwéc mo td thi nghiém do “Nhu cau muéi khoang ciia ciy”
Buge 3: HS quan sat, thao lugn, giai thich két qud, rat ra két lugn
- Em hiéu nhu the nao vé vai tro cuia muoi khoang doi véi cay? Thong qua TN, hdy mo ta

hinh thai cua cay khi thieu mot so nguyén to khoang nhat dinh.

- Hay lay vi du ching minh nhu cau cac muoi khoér)g cua céc loai cdy khéac nhau trong cac
giai doan khac nhau trong chu ki song cua cay khong giong nhau.
Sau khi HS thao luan, tra loi cu hoi GV chinh xac héa kién thuc va rat ra két luan:

- Cay khong chi can nudc ma cay con can cac loai mudi khoang khac nhu dam, 1an, kali, sat,
magie, ...

!-J Nhu cau mudi khoang khéac nhau véi tirng loai ciy, cac giai doan khac nhau trong doi séng
cua cay

3. Kétluan

Trong béi canh ng dung céng nghé thdng tin trong day hoc va dang 1a mét trong nhiing
wu tién hang dau cua gido duc thi viéc sir dung thi nghiém ao vao giang day nham khic phuc
nhitng khé khin vé thiét bi TN, giam thiéu tinh trang day chay, hoc chay dang mot hudng di
mai cho cac mon khoa hoc thuc nghiém nhu SH. Trong bai viét nay, chung toi di dua ra nguyén
tac thiét ké, suu tam, lra chon dong thoi dé xuét quy trinh sir dung cac TN ao trong day hoc SH
THCS gdm 6 budc. Bude dau cho thiy viéc sir dung TN 4o trong té chicc day hoc Sinh hoc
THCS gdp phan nang cao kha ning linh hoi va tinh tich cuc nhan thic caa HS.
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ABSTRACT

Use virtual experiment in teaching Biology in Secondary School
Do Thanh Trung

Faculty of Biology, Ha Noi National Univesity of education

In teaching experimental subjects generally and Biology in particular, especially for
secondary school students, it is extremely important. However, there are still lots of challenges
and difficulities when implementing the experiment. Therefore, we collected, selected, and
presented virtual experiment to teach Biology in secondary school level. Virtual experiment
helps us to reduce learning and teaching difficulities. In addition, it enhances receptive ability of
students as well as the teaching quality.

Keywords: experiment, virtual experiment.
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