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SUMMARY 
Thisarticledescribes23STEMactivitiesinftvedomainsofthetopic"NanotechnologyandApplications": 

Nemo in everyday life; Natural nanomaterials; From the size to the material properties; Simple methods to 
mani^acture nanoparticles, Appliaaion ofnanomatearials. Each activity is built according to Same structure: 
Name of activity; related knowledge; Materials; Procedures and Interpretation of results. The construction 
activities were integrated STEM content and develop authentic problem- solving competence of the student. 

Keywords: Integrated teaching, nanotechnology, energy development, natural sciences. 
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l.MJrdin 
STEM li vilt tat cda 4 td tiing Anh Science 

(khoa hpc), Technology (cdng ngh^). Engineering 
(ktthupt) vi Mathematics (toon) di ndi din 4 mdn 
hpc trong chuang trinh giio dvc phd thdng. d cic 
qudc gia khac rAau, tiiy thdi ki md nhiing mdn hpc 
nay dupe dpy theo nhOng cdch khdc nhau, cd thi la 
dpy dan mdn hodc la d^ tich hop de ddp img muc 
tiiu g^ d\K da mdi qudc gia. D I dip dng nhu cau 
ngudn nhin luc flil kl 21. mOt quan dilm dfiy hpc 
STEM dupe nhilu nhi giio due tin ddng dd ii quan 
dilm td ehde d̂ y hpc STEM theo hudng tich hpp cda 
Tsupios: "Giio due STEM la mpt each tiip cdn Hin 
mdn trong hpc l4p, d dd nhihig khdi nifm hpc thwft 
chinh xic dupe hit hf/p vdi bdi hpc Hn/c tiin khi hpc 
sinh vdn dung khoa hpc. cdng ng/if, *f thudt vi toon 
hpc trong m$t boi cinh cu thi, tpo nen su kit ndi 
giihi nhi trudng, cdng ddng, vifC lam va hopt dpng 
kinh doanh toin cdu cho phip suphdt triin nhOng 
hiiu biit tdi thiiu vi STEM vi cimg vdi nd li khd 
ndngcpnhtranhtrongninkinhtimci"l\].'Nh\xv^y 
vl bin chit STEM li vilt tit kl hifu cda mdt nhdm 
cic mdn hpc vi d nghia h«p STEM dl c|p din vifc 
td ehde d̂ y hpc tich hpp trong d̂ y hpc cic mdn: 
Khoa hpc (bao gdm v|t U, hda hpc. sinh hpc vi khoa 
hpc tiii dit), cdng nghf, U Aiu|t vi tiiin. E>l td ehde 
d̂ y hpc STEMi nhif m vu diu tifn cua mdi giio vien 
dd li xly dung cic hô t ddng hpc t|p trong dd ed 
su hda quyfn gifta nhOng kiln Aide lifn mdn STEM 
ddng ttidi hudng tdi muc tieu phit triln cic chl sd 
hinh vi cda cic ning lue. Trong nhiing nim gin diy, 
cdng nghf nano khdng nhOng du^c chu tipng trong 
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nghien cdu mi cdn dupe dng dung rdng rai trong ddi 
sdng: tir ilnh vvc v|t lifu xfiy dung tdi cdng nghf my 
phim, tir y tl tdt chit lifu may m|c... Vifc nghifn 
cdu vi dng dung v|t lifu nano trong cudc sdng dupe 
coi li budc phit triln nhiy vpt cda khoa hpc till kl 
21. Vdi vai tid ngiy eing Idn nhu v|y, nhftng kiln 
thiic vl cdng nghf nano v i ling dung cin dupe dua 
vio trong trudng phd thdng. Nhftng ciu hdi: V|t lifu 
nano li gl? Nguyfn nhin nio lim cho v|t lifu nano 
l̂ i cd nhftng tinh chit vupt ti^i so vdi cic v|t lifu 
thdng thudng khic? V|t lifu nano dupe t̂ o ra bing 
cich nio? Ung dung cda v|t lifu niy d hifn t̂ i nhu 
till nio vi si dupe phit tiiln tiong tuong lai ra sao?... 
se dupe giii quylt trong chd de "Nano vi ddi sdng". 
D I giii quylt chd dl niy ddi hdi su huy ddng kiln 
tilde lien mdn STEM cda hpc sinh ddng ttidi t̂ o co 
hdi phit tiiln ning lue cho hpc sinh. Tuy nhifn chi 
dl tich hpp STEM "Nano vi ddi sdng" se khdng khai 
thie slu vio vin dl chl t̂ o ĥ t nano tinh khilt ho|c 
nhftng vin dl chuyfn mdn siu cda cdng nghf nano 
mi li thdng qua cic ho t̂ ddng hpc t|p t̂ o co hfi 
dl HS ed till tilp c|n M nhiing vin dl ca bin cda 
cdng nghf nano bing cich tivc quan vi hip din. VI 
du nhu vifc hinh dung ra kich thude nano, flay vl 
nhin m?nh kich cd bing 1 phin tl mft ttii hpc sinh 
dupe tilp c|n ttidng qua hinh inh bilu hrpng fl If 
kich cd nano so vdi dudng kinh qui tio se tuong tV 
ti sd dudng kinh qui tio so vdi dudng kinh Trii Dit, 
dl hilu dupe su giim kich fliudc h?it se ting difn tlch 
tilp xdc, hpc sinh se trii nghif m thdng qua md hlnh 
fliuc tl h ^ flay vl tim hilu phuang phip chl t̂ o vjt 
lifu nano flidng qua sich chuyfn khio thi HS dupe 
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tiye tiep chl t?o dung djeh keo bjc, nano ddng, nano 
cic bon... tiidng qua cic thi nghif m don giin. 

2. Cic faof t ddng tfch hpp STEM vl Nano vi 
ddi sdng 

Vdi muc dich xiy dung cic ho?t dpng cd tinh 
tich hpp STEM, chdng tdi v|n dung quy trinh xay 
dung chu dl tich hpp [2] vio vifc xay dung cic hô t 
dpng tich hpp d mdc dO xuySn mdn. Bing phuong 
phip hdi cuu tii lifu vi thd nghifm tiong phdng ttii 
nghifm, chd dl "Nano vi ddi sdng" bao gdm 5 npi 
dimg dupe chdng tdi xiy dung ttiinh 23 hojit ddng. 
Mdi ho?t dpng diu dupe chdng tdi md ti ttieo ciu 
tiTic Chung bao gdm cic muc: Ten hojit ddng; Kiln 
flidc lien quan; Nguy6n v|t lifu; Cic budc tien hinh; 
Giii fliich kit qui. Cu flil nhu sau: 

Tin hogt Offng: Chd dl tich hpp STEM "Nano 
vi ddi sdng" dupe x&y dung tiiinh cic n$i dung nhd. 
HS tim hilu ndi dung nhd tiidng qua cic hofit dOng. 
Trong d?y hpc, cic ho?t dOng hpc t|p rIt da d^g, 
vdi mdi lo9i hô t ddng, dn ehuin bj cic nguyen v|t 
lifu kem flieo. Mdt sd lo?i ho?t ddng hpc t|p: tim 
kilm flidng tin, dilu tia fliuc tl vi xd li sd lifu, tiln 
hinh till nghifm, tiiio lu|n, giii bii t|p, sin khlu hda 
(ddng kjch), quan sit, da ngô ii, xiy dung vin bin. 
chl t̂ io sin phim v|t chit,... 

Kiin thuc Hin quan: 6 phin niy, kiln tilde lien 
qian tiong ho?t ddng dupe bdc tich thinh cic ming 
kiln tilde khoa hpc, cdng nghf, kl ttiu|t hay toin hpc 
(STEM). Duong nhien, khdng phii mpi ho?t ddng 
diu diy dii cic kiln tilde STEM, cd nhiing hojit dfng 
chi cd kiln tfidc khoa hpc ho|c cdng nghf, ho|c kl 
ttiult hole toin, cd nhdng hojt dOng lien quan tdi 
mdt vii (hai ho|c ba) ming kiln fliuc. Cic kiln thde 
dupe lien quan niy se dupe ddi chilu vdi chuin kiln 
tilde cda chuong tiinh giio due hifn hinh dl chi rd 
kiln tilde dd fliuOc mdn nio, Idp nio. Cic kiln flidc 

cdn Iju, li kien flide khoa hpc ca bin vl nano dupe 
dim them vio chu dl m$e dd chua nim tiong chuin 
kiln tilde nhung cd dp phdc t?p phd hpp vdi trinh dd 
hpc sinh phd thdng. 

Nguyen vpt lifu: Nhu trong tii lifu [2] da tiinh 
biy d tren, cd rat nhilu lo^ ho?t dOng, vdi moi losu 
host dpng, ta d n chuin bj nhiing tu lifu/ nguydn v|t 
lifu khic nhau. Tuy nhien, trong chu dl niy, khi 
trinh b ^ vl cac hopt d§ng, cic tu lifu cd till ttil hifn 
bang vin bin nhu cich bd tii ttil nghifm, hlnh anh dl 
phan t̂ich, cau hdi djnh hudng,...dlu dupe trinh bay 
d phin sau (cic budc tiln hinh). Do dd, d phin niy, 
chd ylu lift ke cic dung cu fli! nghifm, video,,, 

COc bu&c tiin hinh: Diy li cic budc HS d n 
fliuc hifn tiong ho?t dpng. Vi du host dpng chl tsio 
dunĝ djch keo bjic, HS eln lua chpn nhiing dung cu 
gi, bd tii ra sao, tiln hinh nhu till nio, tiiu tu cic 
budc dl bd tri dupe Ail nghifm. Sau dd, sin phim 
dung djeh keo b?c Aiu dupe nhu thl nio, t̂ ii sao thu 
dupe kit qui nhu tifn dupe tiinh biy d diy. Cd thl 
liy vi du vdi host ddng dpc vi xd II tiidng tin. Hpc 
sinh dn dpc flidng tin d diu, nhu till nio, thdng tin 
Arpc liy d vin bin hay tia cdu. Sau dd, cd flidng tin 
rdi dn xd II nhu till nio, cic ciu hdi djnh hudng 
chinh li cic budc hpc sinh d n tiln hinh, 

Giii thich Air jwd: Vifc giii tiiich, phin tich kit 
qui l i tii lifu flam khio cho giio vifn vi hpc sinh, 
tiong dd chdng tdi sd dung phdi hpp cic kiln thdc 
ttiudc IMi vuc STEM dl li giii cic kit qui thu dupe, 

Tren diy li ciu tiiic host dOng hpc t|p. dupe 
coi li phin Idi dl GV cd till td ehde d̂ y hpc. Trong 
d u tide ho?t dOng. chdng tdi khdng dl e|p din muc 
ti6u vi tify fliuOc ning luc vi mdc dd GV d|t ra, ta 
mdi cd flil dua ra dupe muc tifu khi td ehde d̂ y hpc. 
Cic host dpng cua chd dl "Nano vi ddi sdng" da xly 
dung dupe md ti fliinh bing sau: 

NfidMg 
Ting quan 
vl nano vi 
ddi sdng 

Hoftdfag 
Host dfng 1: Tim hilu 
don vj nano 

Host dfng 2: Tkn hilu 
khii nifm v|t lifu nano, 
cdng nghf nano 

Host ddng 3: Mdt sd 
dng dung cdng nghf 
nano 

Mautdrntithoftdtng 
Vdi diOng til lifu dupe cung dp giiu hlnh inh, HS fliuc hifn philu hpc 
tsp ve don VI nano. 

HS dpc vi xd 11 flidng tin dl tii Idi ciu hdi: 
l.V|t lifu nano ligl? 
2. Thl nio li khoa hpc vi cdng nghf nano? 
HS doc vi xd 11 flidng tin df tiiuc hifn cic yeu du- ' '— 
1. Thilt kl poster "Nano trong cufc sdng" dl neu mft sd dng dung nano 
lUyn nsy-

. 2. Neu mdt sd mat trii mi cdng nghf nano cd flil dem din? 

T«POdTHrfrB|ClA0DMC-S(J 130-6/2016 . II 



II 

2. Tim hieu 
vl v|t lifu 

nanotu 
ohien 

Host ddng 4: Trd choi 
"Nhd dung, tim tning" 

Host ddng I: Tun hilu 
vl dung dich (chit tan, 
dung mdi, dung djeh), 
dung djeh keo 

Host dfng 2: Hifu dng 
Tyndall 

Host ddng 3: Phdng 
sinh hpc 

Host dfng 4: Hifu dng 
nano tiEn li sen vi 
mudi nIn 

Cic the xanh vi ving sS tuong dng vdi nhau tiing clp. Tit ci cic flii 
dupe dp nfi dung xudng. HS se chia fliinh ddi, tiln hinh chai tilp sdc dl 
tim ra nhOng cjp the tuong dng. 

Hpc sinh dupe tiln hinh thi nghifm vdi cit, mudi, dudng, diu in, stta 
trong nude dl nit ra kit lu$n chit tan, dung mdi, dung djeh. 

Trii nghifm ttii nghifm chilu tia sing qua sOa loang, gelatin, ta flidy 
cudng dd sing dupe ting cudng. DSy chinh li hifu dng lyndall: Hî u 
dng TVndall - mang tfin nhi bic hpc John TVndall cda Anh till ky 19, U 
hifn tupng tin xs inh sing thudng thiy trong cic hiJi£i2. 

Td d u true cinh budm tso miu sic s|c sd cho nd th|m chi ddi miu theo 
vj tri nhin cho din d u tnic trSn bin chin tic ke. HS se tim hilu vl cic 
phdng sinh hpc tiong cufc sdng [3], [4] 

VI sao nude Isi khdng bj dinh udt tien li sen? Hpc sinh dupe tiln hinh 
thi nghifm tuong tu tso ra cic hst nano Cacbon tifn m|t kinh dl tso re 
hifu dng tuong tu. 

3.Tdklch 
ttiudc din 

tinh chit v|t 
lifu 

Hostdfng 1: SQavisu 
biln ddi 

Khi cho giim in vi stta Im vi stta Isnh, ta thu dupe hifn tupng khic nhau 
rO ift. Ddi vdi sita Im, xuit hifn nhdng dim ddng tu rd rft, vdi stta Isnb 
thl sila chi diy len chdt. Miu sic ciia 2 losi sQa khic nhau hoin to^ 
Qua host dfng niy, ehung ta rut ra dupe kit lu|n: Clu trie quylt djnh 
tinh chit v|t chit, su ttiay ddi ciu trdc, hlnh tiiinh v|t lifu mdi - diy li ̂  
tudng CO bin cda cdng nghf nano [3]. 

Host dfng 2: Hifu dng 
blmlt 

Khi m$t v|t dupe chia nhd ttiinh cic phin nhd thi tdng difn tich 
xung quanh cda cic phin nhd idn hon, th|m chi Idn hon rit nhilu 
SO vdi thl tich cda chdng. Dilu niy dupe xiy dung thdng qua host 
dfng tinh toin thuc tl tiEn md hlnh gdm cic milng gS vi bi. Nfi 
dung host dfng chinh li dl 11 giii hifu dng bl mlt cda v|t lifu nano. 

4. Phuong 
phip chl tso 
v|t lifu nano 

Host ddng 0: Phuong 
phip chl tso v|t lifu 

Hpc sinh dupe cung d p flidng tin dudi dsng vin bin vi video vl phuong 
phip chl tso hst nano. Thdng tin niy dupe xd 11 dl tri idi cic ciu hdi 

1. L|p bing so sinh hai phuong phip chl tso cic hst nano 

Nguyen 11 
Phuong phip chl tso 

Uudilm 
HsnchI 

Top - down Bottom - up 

2, Neu tdm tat quy trinh sin xuit nano curcumin, nano TiO ? 
Phuong phip chl tso niy fliufc losi nio? 

4,1. Dung 
djeh keo bsc 

Host ddng 1: Chl tso 
dung djeh keo bsc 

Difn phin nude ho|c nude d t vdi 2 difn cue li bsc, thd nghifm hifu dng 
-lyndall, ta tiiu dupe dung djeh keo bsc. 
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Host ddng 2: Thd 
nghifm tinh chdng 
khuin cda dung djeh 
keo bsc 

Thd n^fm tinh khing khuIn cda keo bsc vdi sila, tri lipton, Ta tiiul 
dupe kit qui •• 1 

4.2. Dung 
djeh keo 

nano ddng 

Host dfng 3: Chl tso 
dung djeh keo ion Cu" 

Tri lipton vdi nude 
cit sau 2 ngiy 

Tri Upton di pha dung 
djeh keo bsc difn phin 
trong nude tinh khilt 

Host dfng I: Chl tso 
dung djeh keo nano ildng 

4.3. Chit 
Idng til 

Hostdfng2: Thdnghifm 
Unh chdng khuIn (dift 
nim) cda dung djeh keo 
nano ddng 

Host ddng 1: Tim hilu 
thinh phin vi inig dung 
cda chit Idng tii 

Tuong tu nhu bsc, ta tii^ till bing cic difn cue ddng. 

Tri lipton da pha dung 
djeh keo bsc difn phin 

trong nude miy. 

D i ^ ^ A m g djeh chua vitaminCvdi hai di^ cue li ding, ta thu dupe dung 
d|ch chua cic nano ding [5]. Dung djeh sau dien phin chuvAnnAnvAna 
T i i - u A - u .L.s ._,« ' [ : :—" — - S : — 
Tiln hinh Uid nghifm tuong tu nhu da lim vdi dung djeh keo bsc. 

Host ddng 2: Tiii 
nghifm vdi chit Idng tii 
tu chl tso. 

4.4. Nano 
cacbon 

Host ddng 1: Chl tso 
' difn trd td nano cacbon 

^^f * / ! *!:t '*fe «* * ^ " ^ « hole nhihig gpi y tim kilm dl 
HS neu tiiinh phin vi ung dung cda chit Idng td, Cd flil tiii nghifm till 
nghifm hen quan dfn xd II trin diu [6], 
Sd dung cic hst nano sit til 
trong inuc in (losi muc tu) trdn 
cdng diu olive dl tso hSn hpp, 
D|t td tiirdng tic dung Mn hdn 
hpp ta Ally su cd m}t cda sit tii. 
Nhd cic gipt cua hdn hpp vio nude, 
ta ttiiy cic gipt muc chim. Nlu i ^ td 
trudng vio, bi flily cic gipt muc v» 
ra vi biffl liy fliinh btah, khdng flif di ehiq-ln 

I! hJf^'L^f*if ^ •**' '"^8 "*°8 nude cho din khi cic gipt muc 
toldng.d9ttiltiudngviodd,-nittiuduocnhOnghifudngvdichlldn.nv 

Host ddng 2: tfng dung 
cda nano cacbon 

S, Ung dung 
hst nano 

troQgcudc 
s«ig 

Host ddng 3: 6ng nano 
cacbon 

Vdi cich lim tuong tu phd mit kinh bang mufi nIn. ta da cd difn tid 
nTi^"J'i':if.'°'^''^'^"*'"^"''«8'«'''««"'''>v4hlniS^g 
M t Z \ t i 1 "T^ '^ "*• C6 thl so sinh vdi nhiing thanE 
Sn^S'"*"**^ '" '^ ' ' ' ' " '^ '^^ '^^ '" «»'*'= hing Phil difn 

Vdi nhOng die dilm ndi frfi, hifn nay, dang cd nhdng nghien cdu dl lua 
chpn cacbon lim difn cue acquy. 6""™ cuu oe lua 

Hostd^ng 1: Hst nano 
trong kem chdng ning 
Host ddng 2: Chl tso 
(md phdng) sin phim 
li dng dung nano trong 
diuctl 

Tlm hifu djc dilm vupt tedi, mdc dd dng dung fliuc tl hifn nay. 

Lim khd kem chdng ning chda riO, sau dd sd dung khd miu «nh 
metilen vdi dilu kifn cd vi khdng cd ouani; xdr tX- ' " ""^ 

SSSlKSt^g^tt^r^i^^ 
(Xem tiip trang 34) 
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2^'m 

Hinh 10 

hon trong vifc thilt kl bii dsy vdi cic host dpng kich 
thich hdng thd hpc t|u> cho hpc sinh. 

3. Ua nhuoc diem cda JCross 
3.LU'udilm 
- Phit bin ky ning sd dpng ngdn ngft, diln dst 

cho ngudi thiet kf. 
- Khdng phii tinh toin true tilp vifc sip xIp vj 

tii cic td khda vi dip in nhanh chdng, gidp ngudi 
thilt kl tilt kif m thdi gian. 

- Cd thl luu vi choi true tilp tren miy cimg ed 
thl ta ra dl choi trfn giiy. 

- Ning cao tu duy logic vi tinh yfu v|t ly cda 
hpc sinh. 

3.2. Nhufc diim 
- Ngudi tiiilt kl khdng dupe tu minh sip xIp vj 

tri detd khda. 
- Quy tic choi m|e djnh, hpc sinh khi chai nlu 

cd sda dip in tiong qui tiinh lim, dd kit qui ddng till 
ty if phin trim khi cheek vin bj giim. 

- Mdi lin nh|p flidng tin, chiing ta cd mdt bing 
Crossword vi kit qui duy nhit. 

- Khi cho hpc sinh lim trfn giiy, ngudi thilt kl 

phii ta kem Aieo cic gpi y vl nd 
khdng xult hifn trfn tiang ta nhu 
khi choi tren miy, click vio sd thl 
tu ddng hifn ra ddng gai y. 

4.Kltlu{n 
D I hoin thinh tdt nhifm vy 

dsy hpc v|t ly ndi ridng vi dsy hpc 
—=s^ ndi ehung, sinh vien d n chuin bj 
Hirdt 11 vi cd ging hpc t|p rtn luyfn dudi 

su hudng din cda giing vifn cdng 
vdi y chi, nghj luc cda bin thin. Qui frinh sd dung, 
thilt kl frd chai hd trp dsy hpc trong thdi dsi cdng 
nghf thdng tin se gidp sinh vifn tilt kifm thdi gian 
chuin bj, dl ding sd dung vi gdp phin ning cao hifu 
qui rtn luyfn vi dsy hpc. Thdng qua dd cOng kich 
tiiich tinh thin, hdng tiid hpc t|p vi khdng khi Idp 
hpc se sdi ddng hon. 

Nghiin cuu nay dupe hd trp bdi di tdi md si 
CS.2015.01.45. 

X A Y DUNG CAC HOAT D O N G T I C H HUP... 
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(tify tiieo trang 19) 

3.KltlaM 
Chdng tdi da Aid nghifm vi xiy dung thinh 

cdng cic host ddng hpc t|p STEM. Dua trtn cic host 
ddng niy, chdng tdi xiy dung thinh kl hosch dsy 
hpc dl fliuc nghifm su phsm tsi trudng phd flidng 
dl dinh gii tinh khi thi cda d c host ddng ciing nhu 
dinh gii hifu qui trong vifc phit triln ning luc cda 
hpc sinh. 
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