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TOM TAT: Trudng Pai hoc Hai Phong (DHHP) ciing nhu cac trudng Pai hoc su pham
(PHSP) trén ca nudc da va dang xay dung chuong trinh dao tao gido vién day mon Khoa
hoc tu nhién (KHTN), mot mon hoc dac thu gén v6i thuc hanh, thi nghiém. Chinh vi vy
chuong trinh dao tao gido vién KHTN cua truong DPHHP da bam sat chuong trinh gido duc
phd thong (GDPT) 2018, ting lugng thuc hanh, thi nghiém. Dya trén vu diém va nhugc
diém cua thi nghiém lugng nho, tac gia thiét ké noi dung mot sé thi nghiém trong hoc phan
thuc hanh hoa hoc vo co dé tiét kiém hoa chat, dé chuan bi, d& tién hanh va bao vé moi
truong. Tir thue hanh hoc phan gitip sinh vién rén k¥ ning thuc hanh, thi nghi¢m.

Tir khéa: thi nghi¢m luwgng nhd, thuc hanh hoa voé co, nganh khoa hoc tyr nhién (KHTN), Pai
hoc Hai Phong (DHHP)

APPLYING SMALL-VOLUME CHEMISTRY EXPERIMENT MODEL IN THE PRACTICE OF
INORGANIC CHEMISTRY AT HAI PHONG UNIVERSITY

ABSTRACT: Hai Phong University (HPU) as well as pedagogical universities (PUS) across
the country have been building a training program for the teachers of Natural Science (NS),
which is a specific subject associated with performing experiments. Therefore, the Natural
Science teacher training program at Hai Phong University has followed the General
Secondary Education of (GSE) program 2018 and increased the number of practice exercises
and experiments. Based on the advantages and disadvantages of small-volume experiments,
the author designed the content of some experiments in the inorganic chemistry practice
module in order to save chemicals and protect the environment. In addition, her design also
makes the experiments easy to prepare and conduct. The practice module helps students
enhance practical skills with experiments, and provides students with the insight into utilizing
recycled materials in daily life as experimental tools.

Keywords: small-volume experiment, inorganic chemistry practice, Natural Sciences (NS),
Hai Phong University (HPU).

1. PAT VAN PE nghiém trong phong thuc hanh va phong
DP6i tuong nghién ctu cia moén h?c‘b(f)‘mén, f:() vai tro, y?ghia quafl tror}g
Khoa hoc tu nhién (THCS) gan giii voi V@ 14 hinh thac day hoc dqac trung cua mon
hoc. Thong qua viéc to0 chuc cac hoat
dong thuc hanh, thi nghiém giup hoc sinh
kham pha thé gigi tu nhién, phat trién

doi sébng hiang ngay cuia hoc sinh. Ban
than cac khoa hoc ty nhién 1a khoa hoc
thuc nghiém. Vi vdy, thyc hanh, thi
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nhan thic, tu duy logic va kha nang van
dung kién thirc vao thuc tién.

Hién nay céc truong DPHSP da va dang
xdy dung chuong trinh tuyén sinh, dio tao
gido vién KHTN, nham cung cép d6i ngii
gido vién dap ing cac yéu cau giang day mon
KHTN cta chuong trinh GDPT 2018.
Chuong trinh dao tao gido vién KHTN bam
sat chuong trinh khung cia BGDPT, ting
cuong ham lugng thyc hanh, thi nghiém cho
sinh vién.

Ciing nhu cac truong DHSP trén ca
nudce, truong DPHHP da xay dung chuong trinh
dao tao dé tuyén sinh nganh su pham KHTN.
Khi giang day hoc phan Thyc hanh Hoa hoc vo
co cho sinh vién nganh Hoéa hoc tac gia thy
ton tai mot sb van dé sau:

- C6 mot sd thi nghiém véi lugng 16n,
héa chét sau phan ung du, khi rira dung cu
thi nghiém, lugng hoa chét va san pham
thai ra gdy 6 nhiém moi truong nude. Lang
phi hoa chit.

- Dung cu thi nghiém cdng kénh, thao
tac kho hon.

Khi st dung mo6 hinh thi nghi¢ém hoéa
hoc lugng nho c6 thé giai quyét 2 van dé trén,
ddng thoi gitp sinh vién c6 k¥ ning hudng
dan hoc sinh tan dung nhiing d6 ding trong
cuoc séng, tai ché, tu thiét ké cac dung cy thi
nghiém phu hop, don gian véi chuong trinh
KHTN ctua THCS. Néi dung thyc hanh Hoéa
hoc v6 co c6 thé ap dung cho cic nganh Hoa
hoc lién quan khac.

Chinh vi nhling 1y do trén, tac gid chon
chu dé 1a: Van dung mo hinh thi nghiém hoéa
hoc luong nhé trong Thuc hanh Hoa hoc vo
¢ truong DHHP.

2. Téng quan

2.1. Téng quan vé hoc phan “Thyc
hanh Hoéa hgc v6 co”- nganh SP KHTN,
treong DPHHP|2]

- M& dau: hoc phan huéng dan sinh
vién cac thao tdc co ban trong phong thi
nghiém vo co

- Noi dung hoc phan gdom 7 bai thuc
hanh, tuong ung véi 1y thuyét sinh vién

duogc hoc va nghién ctru ctia 2 hoc phﬁn:
Hoéa hoc vo co 1; Hoa hoc vo co 2. Chu tric
mdi bai thuc hanh thudng gém cac thi
nghiém vé: tinh chat vat ly, tinh chit hoa
hoc, diéu ché cua don chat va hop chat cac
nguyén td.

Bai 1: Hydrogen - Oxygen

Bai 2: Halogen va cac hop chat
Halogen

Bai 3: Sulfur va hop chét.

Bai 4: Nitrogen va cac hop chét

Bai 5: Kim loai Kiém, Kiém thé va hop chét

Bai 6: Aluminium va hop chét

Bai 7: Iron va hop chét

2.2. Tong quan vé thi nghiém héa
hoc lwgng nhé

Hién nay, mot sb trudong Pai hoc tai
M§ va mot s6 nude trén thé gioi, thi nghiém
hoa hoc lugng nhd 1a mén hoc cua sinh vién
nim nhét, & Viét Nam hién chua phd bién.
Hoa hoc quy md nho lién quan dén viée st
dung cac phuong phap va ky thuat dé co
duogc hién tugng dinh tinh va phan tich dinh
luong theo cach don gian nhat, voi chi phi
thip nhit, an toan va than thién v&i moi
treong. Puoc ghi nhan véi cai tén Small-
Scale chemistry boi Lién minh Qudc té vé
Hoa hoc thuan tiy va Hoa hoc tmg dung -
IUPAC (International Union of Pure and
Applied Chemistry Nomenclature)[3].

2.2.1. Cac dic trung co ban cua thi
nghiém héa hoc lwgng nhé[4]

- Thu nh6 lugng thubc thir hoa hoc
thanh khéi lugng nhé hon rat nhidu so voi
thuc thir dwoc sir dung trong phong thi
nghiém nhu hién nay ¢ truong hoc.

-Thay doi tir d thuy tinh sang vét
liéu polymer cho céc thiét bi chuyén, luu trit
va phan ung.

- Viéc str dung cac cong cu quan sat da
mau cho phép chuén bi dugc hoéa chit nhanh
chong, thi nghiém tryc quan, quan sat duoc
su bién ddi va so sanh cac hién tugng trong
tat ca cac pha: khi, chat 16ng va chét ran.
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Tét ca céac thiét bi cho Hoa hoc luwong
nho ré tién va duogc thiét ké dé sinh vién, hoc
sinh ¢6 thé st dung lai nhi€u lan.
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Hinh 1.a

2.2.2.Uu diém va han ché cia thuc
hién thi nghiém héa hoc lwgng nhé

a) Uu diém

- Tiét kiém thoi gian chuan bi va don
dep thi nghiém.

- Giam tdi da lugng chét thai tai ngudn.

- An toan hon cho sinh vién, hoc sinh.

- Chi phi thip hon cho viéc chuan bi
cac hoa chat va dung cu.

- Khu vuec luu trir nho hon.

- Giam sy phu thudc vao hé théng
thong gio.

- Khéng khi 1am viéc dé chiu, gn giii.

- Thoi gian phan Gtng nhanh hon.

- Thuan tién khi 1am viéc c6 thé lam
trén 16p, phong thuc hanh va lam & nha.

b) Han ché

Thi nghiém hoéa hoc lwgng nhé thuong:

- Dung cho céac thi nghiém phan tich
dinh tinh

- Khoéng dung cho cég thi nghiém diéu

che, ph’én ung kho xay ra, can mot lugng lon
hoéa chat.

- Khong dung cho céac phan tng xay ra
& nhiét d6 cao vi cac dung cu lugng nho chu
yeu tir cac vat li€u chat déo khong cé tinh
chiu nhiét cao.
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- Dung cu thiét bi thuong st dung:
khay Elisa (hinh 1.a), 6ng nghiém 2ml (hinh
1.b), 6ng nho giot

Hinh 1.b

2.3. Phuong phap thiét ké

- Nghién ctru ndi dung céac bai thuc
hanh cta hoc phan Thyc hanh Hoa hoc v6 co-
treong Pai hoc Hai Phong.

- Lya chon nhitng thi nghiém cé thé
lugng nhd hoa, dam bao:

+ Ban chét cac thi nghiém khong dbi

+ Tiét kiém hoa chat

+ Sinh vién dé tién hanh, dam bao an
toan, dé quan sat

+ V¢ sinh dung cy thuan tién

- Dya trén ti 1€ cua phan tng trong thi
nghiém, lugng nhd hoa chat phu hop

3. KET QUA THIET KE MOT SO THi
NGHIEM HOA HQC LUQONG NHO TRONG
HQC PHAN THU'C HANH HOA HQC VO CO
DANH CHO SINH VIEN SU PHAM NGANH
KHTN TRUONG PHHP VA THAO LUAN.

3.1. Két qua thiét ké mot sé thi
nghiém héa hgc lwong nhé

T nhitng wu diém, nhuwoc diém cua thi
nghiém hoa hoc lwong nho, tac gia thiét ke
ngi dung thay thé mot so thi nghiém trong cdc
bai thuc hanh cia hoc phan Thuc hanh Hoa
hoc vo6 co-truong Pai hoc Hai Phong[2].

Thi nghiém 1: (TN1- bai 2-Biéu ché
khi Cl,)[2]

- Hoéa chit: tinh thé MnO,, PbO,,
K,Cr,07, KMnOy, dung dich HCI déc, dung
dich KI bédo hoa, ho tinh bot.



- Dung cu: 4 6ng nghiém 2ml, ng nho
giot, thia thuy tinh 14y hoa chét, gidy loc.

- Céch tién hanh: Liy 4 6ng nghiém
kho, sach, cho vao mdi dng mét thia tinh thé
cac chét oxy hod sau: 6ng nghiém 1: MnO,;
ong nghiém 2: PbO,; 6ng nghiém 3:
K,Cr,0O7; éng nghiém 4: KMnOy, . Cho tiép
vao mdi 6ng 2-3 giot HCI, quan sat mau khi
bay ra. Dung gidy loc tim dung dich KI va
hd tinh bot dua vao miéng cac dng nghiém dé
thr khi bay ra. Quan sat cac hién tugng va
giai thich.

Thi nghiém 2: (TN6- bai 2-Tinh acid
cua HCI)[2]

- Hoa chét: dung dich HCI 1M, gidy
qui tim, phéi bao kim loai Mg hoac Al

- Dung cu: Khay Elisa, ng nho giot

- Céch tién hanh: Dung 6ng nho giot,
nho 2-3 giot dung dich HC vao hai héc trén
khay Elisa. Nhung 1 médu gidy qui tim vao
héc 1; Gap 1 manh phoi bao kim loai Mg vio
héc 2. Quan sat cac hién tugng va giai thich.

Thi nghi€ém 3: (TN7- bai 2-So sanh
tinh khir cia céc ion halogen)[2]

- Hoa chét: dung dich KBr, KI, FeCls;
benzene

- Dung cu: 6ng nho giot, 2 dOng
nghi¢m 2ml

- Céch tién hanh: Dung 6ng nho giot,
nho 2-3 giot dung dich KBr, KI vao 2 4ng
nghiém. Cho tiép mdi dng 2-3 giot benzene,
2-3 giot FeCls, lic nhe cac 6ng nghiém. Quan
sat cac hién tuong va giai thich.

Thi nghiém 4: (TN8- bai 2-Thudc thir
cac ion halogen)[2]

- Hoéa chét: dung dich KCI, KBr, KI,
AgNO3 .

- Dung cu: 6ng nho giot, khay Elisa

- Céch tién hanh: Dung 6ng nho giot,
nhé 2-3 giot dung dich KCI, KBr, KI vao 3
héc trén khay Elisa. Nho vao mdi hoc 1-2
giot dung dich AgNOs;. Quan sat cac hién
tuong va giai thich.

Thi nghiém 5: (TN7- bai 3-phan don
chat cua sulfur-Tinh khtr ciia H,S)[2]

- Hoa chat: dung dich Br,, KMnOy,
KQCI'207, HZSO4, HZS

- Dung cu: 6ng nho giot, khay Elisa

- Cach tién hanh: Dung 6ng nho giot
nho vao

+ Hbc thir nhat: nho 1-2 giot dung dich
nudce brom.

+ Hoc tht hai : nho 1-2 giot dung dich
KMnOy, va 1-2 giot dung dich H>SO4 lodng.

+ Héc thir ba : nho 1-2 giot dung dich
K,Cr,05 va 1-2 giot dung dich H,SO4 loang.

Sau d6 nho tir tir vao mdi hdc timg giot
dung dich H,S cho t6i khi dung dich chuyén
mau va xut hién két ta duc tring.

Thi nghiém 6: (TN8- bai 3- phan don
chat cua sulfur -Diéu ché va xem xét tinh tan
ctia mot sd sulfide kim loai)[2]

- Hoa chét: dung dich mudi Ca**, Cd*",
Mn*, Pb*", H,S, HCl

- Dung cu: 6ng nho giot, khay Elisa

- Céch tién hanh: Dung 6ng nho giot
nho vao

+ Héc thir nhét: nho 1-2 giot dung dich
mudi Ca®".

+ Hoc thtr hai : nho 1-2 giot dung dich
mudi Cd*".

+ Hbc thi ba : nho 1-2 giot dung dich
mubi Mn**.

+ Hbc thtr tu : nho 1-2 giot dung dich
mudi Pb*".

Thém tiép vao mdi hbc 1-2 giot dung
dich H,S. Quan sat mau séc cac két tua tao
thanh. Pé lang, ding cong to hut, hat dung
dich phia trén dé lay két tiia. Quan sat kha
nang tan cla cac két tia trong nudce va trong
dung dich axit HCIL.

Thi nghiém 7: (TN1- bai 3- phan hop
chét cua sulfur- Téac dung giita Na,S,03 voi
acid)[2]
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- Héa chét: dung dich Na,S,0s, HCI

- Dung cu: dng nho giot, khay Elisa

- Céch tién hanh: Dung dng nho giot
nhd vao hoc 2 giot dung dich Na,S,0s,
thém tiép 2-3 giot dung dich axit HCI, dé
yén vai phut. Quan sat cac hién tugng dién
ra va giai thich.

Thi nghiém 8: (TN2- bai 3- phan hop
chat cua sulfur - Tac dung gitta Na,S,03 voi
chlorine, iodine)[2]

- Hoa chét: dung dich Na,S,0;, nudc
chlorine, nudc iodine

- Dung cu: 6ng nho giot, khay Elisa

- Céch tién hanh: Dung dng nho giot
nho vao 2 héc, méi héc 2 giot dung dich
Na,S,0;, thém tiép 2-3 giot nudc chlorine
vao héc 1, dén khi xuat hién két tia. Nho 2
giot nudc iodine vao hdc thir 2. Quan sét cac
hién twong dién ra va giai thich.

Thi nghiém 9: (TN7- bai 3- phan hop
chat cua sulfur- Tac dung gitra dung dich
Na,SO; v6i dung dich KMnOy4 trong moi
treong acid)[2]

- Hoba chit:
KMnO4, H,SO, loang

- Dung cu: dng nho giot, khay Elisa

dung dich Na;SOs,

- Cach tién hanh: Dung 6ng nho giot
nhé vao héc 2 giot dung dich KMnOy, 2 giot
H,SO4, nho tir tir 2 giot Na,SO;. Quan sat
hién tuong dién ra va giai thich.

Thi nghiém 10: (TN4- bai 4- Kha nang
tao phuc ciia dung dich ammonia)[2]

- Hoa chét: dung dich AgNO3;, CuSOs,
NaOH, NH; dac

- Dung cu: 6ng nho giot, 6ng nghiém
2ml (c6 thé thay bang khay Elisa)

- Cach tién hanh: Dung 6ng nho giot
nho vao 2 dng nghiém:

+ Ong nghiém 1: Cho 2 giot dung dich
AgNO;. Thém tiép vai giot NaOH lodng.

+ Ong nghiém 2: Cho 2 giot dung dich
CuSO,. Thém tiép vai giot NaOH lodng.

96 | TRUONG DAI HOC HAI PHONG

Sau d6 thém vao mdi ng nghiém timg
giot NH; dac cho dén khi két taa tan hoan
toan. Quan sat va giai thich hién tuong ?

Thinghiém 11: (TN8- bai 4-Cach nhan
biét mudi ammonium trong dung dich)[2]

- Hoa chit: dung dich NH,CI, thudc
thtr Nesle

- Dung cu: dng nho giot, dng nghiém
2ml (c6 thé thay bang khay Elisa)

- Céch tién hanh: Dung 6ng nho giot
nhé vao 6ng nghiém 2-3 giot dung dich
NH,CI, thém tiép1-2 giot thudc thir Nesle.
Quan sat va giai thich hién tuong ?

Thi nghiém 12: (TNI- bai 4- phan
Nitric Acid, Nitrous Acid)[2]

- Hoéa chat: dung dich FeSO,, KI,
KMHO4, K2Cr207, KNOZ, HZSO4

- Dung cu: 6ng nho giot, khay Elisa

- Céch tién hanh: Dung dng nho giot
nhé vao timg hdc:

+ Hbc the nhat: 2 giot dung dich
FeSOy, 2 giot dung dich H,SOy, 2 giot KNO,.

+ Héc thir hai: 2 giot dung dich KI, 2
giot dung dich H,SO4, 2 giot KNO,.

+ Héc tha ba: 2 giot dung dich
KMnOy, 2 giot dung dich H,SOq4, 2 giot
KNO:,.

+ Hbéc thir tu: 2 giot dung dich
K,Cr,05, 2 giot dung dich H,SO4, 2 giot
KNO,.

Lic déu. Quan sat va giai thich hién
tugng, cho biét vai tro cia KNO, trong 4 thi
nghiém trén.

Thi nghiém 13: (TN6- bai 5-Kim loai
kiém thd va hop chat)[2]

- Hoa chat: dung dich Na,COs, CaCl,,
BaClz, MgClz, HCI

- Dung cu: dng nho giot, ng nghiém 2ml
- Cach tién hanh: Dung 6ng nho giot
nhé vao 3 dng nghiém:



+ Ong nghiém 1: 2 giot dung dich
CaCl,, 2 giot dung dich Na,CO;

+ Ong nghiém 2: 2 giot dung dich
BaCl,, 2 giot dung dich Na,CO;

+ Ong nghiém 3: 2 giot dung dich
MgCl,, 2 giot dung dich Na,CO;

Lic déu, sau d6 nho 1-2 giot HCI.
Quan sat va gidi thich hién tugng.

i TI}i nghiém 1’4: (TN7- bai 5-Kim loai

kieém tho va hgp chat)[2]

- Héa chét: dung dich BaCl,, Na;COs,
K,CrOs4, H,SO4

- Dung cu: 6ng nho giot, ng nghiém 2ml

- Cé(;h tién hanh: Dung 6ng nho giot
nho vao 3 ong nghiém:

+ Ong nghiém 1: 2 giot dung dich
Na,COs, 2 giot dung dich BaCl,

+ Ong nghiém 2: 2 giot dung dich
K,CrOy, 2 giot dung dich BaCl,

+ Ong nghiém 3: 2 giot dung dich
H,S04, 2 giot dung dich BaCl,

Lic déu. Quan sat va giai thich hién
tuong.

Thi nghiém 15: (TN5- bai 6- Diéu ché
va tinh chat ludng tinh cua AI(OH);)[2]

- Héa chat: dung dich Aly(SOx)s, NH3,
HCI, NaOH

- Dung cu: dng nho giot, dngnghiém 2ml

- Cé(;h tién hanh: Dung 6ng nho giot
nho vao 3 6ng nghiém:

+ Ong nghiém 1: 2 giot dung dich
Al (SOs)s, 2-3 giot dung dich NHj3

+ Ong nghiém 2: 2 giot dung dich
Aly(SO4)3, 2-3 giot dung dich NHj3

+ Ong nghiém 3: 2 giot dung dich
Al(SO4)3, 2-3 giot dung dich NHj3

’ ’L'Zic déu. Quan sat trang thai va mau

sac két taa.

+ Ong nghiém 1: dé so sanh

+ Ong nghiém 2: cho thém tir tir ting
giot dung dich HCI.

+ Ong nghiém 3: cho thém tir tir ting
giot dung dich NaOH.

Nhan xét hién tugng va giai thich.

Thi nghiém 16: (TN3- bai 7- Tinh chat
ctia cac mudi iron (I1))[2]

- Hoa chit: dung dich mubi Mohr,
KMnO;,, H,SO, loang, AgNO;,
K;[Fe(CN)g], KSCN

- Dung cu: dng nho giot, ng nghiém 2ml

- Cach tién hanh: Ding dng nho giot dé nho

+ Ong nghiém 1: 2 giot dung dich mudi
Mobhr, dé so sanh.

+ Ong nghiém 2: 2 giot dung dich
H,S0s, 3-4 giot dung dich KMnOQOy, thém tir
tir ting giot dung dich mudi Mohr. Nhan xét
su thay d6i mau coa dung dich.

+ Ong nghiém 3: 2-3 giot dung dich
mudi Mohr, 2 giot dung dich AgNOs, dun
néng nhe. Sau d6 rét dung dich sang dng thir
4. Quan sat thanh éng nghiém s 3.

Nho vai giot dung dich KSCN vao éng
1 va 4. Nhan xét hién tugng.

+ Ong nghiém 5: 2-3 giot dung dich
mudi Mohr, 2-3 giot dung dich K;3[Fe(CN)g].
Quan sat hién tugng.

Thi nghiém 17: (TN4- bai 7- Tinh chat
ctia mudi iron (I11))[2]

- Hoa chét: dung dich FeCls, Na,SO;3,
K4[Fe(CN)g], KI, H,S, NH4sSCN

- Dung cu: 6ng nho giot, 6ng nghiém
2ml (c6 thé thay bang khay Elisa)

- Céch tién hanh: Lay 5 dng nghiém,
nhoé mdi dng nghiém 2 giot dung dich FeCls.

+ Ong nghiém 1: Cho tir tir timg giot
dung dich Na,SO;

+ Ong nghiém 2: Cho tir tir ting giot
dung dich KI.

+ Ong nghiém 3: Cho 2 giot dung dich
K4[Fe(CN)e].

+Ong nghiém 4: Cho 2 giot dung dich
NH,4SCN.
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+ Ong nghiém 5: Cho 2 giot dung
dich H,S.

Quan sat cac hién tuong xay ra va giai
thich?

Thi nghiém 18: (TN6- bai 7- Diéu ché
va tinh chat ciia Fe(OH),)[2]

- Hoa chit: dung dich mudi Mohr,
NaOH

- Dung cu: 6ng nho giot, ng nghiém
2ml, mat kinh

- Cach tién hanh: Nho vao éng nghiém
2 giot dung dich mubi Mohr, thém tiép 1-2
giot NaOH. Gan léy két tia dat trén mat kinh
va dé ngoai khong khi mot ltc. Quan
sat mau sac ket tda, cac hién twong xdy ra va
giai thich?

Thi nghiém 19: (TN7- bai 7- Diéu ché
va tinh chét ctia Fe(OH)3)[2]

- Hoa chat: dung dich FeCl;, HCI,
NaOH

- Dung cu: dng nho giot, khay Elisa

- Céch tién hanh: Nho vao 2 héc, mdi
hoc 2 giot dung dich FeCls, thém tiép 1-2 giot
NaOH vao mdi héc. Nho 2-3 giot dung dich
HCI vao héc thtr nhit. Quan sat hién tuong
so sanh va&i hoc con lai va gidi thich?

3.2.Théo ludn

Tac gia tién hanh thuc nghiém ndi dung
cac thi nghiém hrong nho Hoéa hoc vo co vai
sinh vién Toan - Héoa K21, K22 - Khoa Toan va
Khoa hoc Ty nhién tai phong thi nghiém cua
Truong Dai hoc Hai Phong. Sau day 1a mot s6
hinh anh thyc nghiém cua sinh vién:

Hinh 2: Sinh vién dang thuc hanh
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Hinh 5: Két qua ciia Thi nghiém 12

Sau khi thyc hién nhiing thi nghi¢m
thiét ké theo lugng nho, tic gia phan tich
béo céo thi nghiém va khao sat y kién cua
sinh vién:

Cdc em hdy cho y kién ciia minh sau
khi thue hanh mét s6 thi nghiém Hoa hoc vo
co theo luong nho so voi thuc hanh nhu ngi
dung trong gidao trinh Thuc hanh Hoa hoc vo
co da thuce hién.



STT NOQI DUNG

cO KHONG

hanh hon

Thi nghi€ém hoéa hoc lugng nho dé thao tac, tién

2 Thi nghiém hoa hoc lugng nho xay ra nhanh hon

Thi nghiém hoa hoc heong nhé dé quan sathon

dang hon

3

4 Sau thi nghiém hoéa hoc lugng nhé hoa chét sir dung
con du khong

5 Rtra, v€ sinh dung cuy, thiét bi sau thi nghiém, dé

Tat ca sinh vién déu cho y kién “c6”.
Tir két qua nay tac gia thay viéc thay thé noi
dung mét s6 thi nghiém cuia hoc phan Thuc
hanh Hoéa hoc v6 co theo mo hinh thi nghiém
hoéa hoc lugng nho 1a kha thi.

4. KET LUAN VA KIEN NGHI

- Két luan: V6i nhitng thi nghiém
luong nho trén, tac gia mong mudn khi dugc
ap dung gidng day cho sinh vién su pham
nganh KHTN sé& dap ung dugc yéu cau: tiét
kiém hoa chét, d& chuan bi, d€ tién hanh, rén
ki nang thuc hanh thi nghi¢m va tinh ti mi
can than trong thuc hanh, bado vé moéi trudng
ma van dam bao kién thirc co ban.

- Kién nghi: Tu thuc hanh hoc phfin,
sinh vién c6 thé rén ky ning tin dung
nhiing vat liéu trong cudc séng, tai ché tu

lam cac d6 dung, dung cu thi nghi¢m trong
qua trinh giang day phu hop voi kién thuc
cua mon KHTN.
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