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SUMMARY .

This article describes 23 STEM activities infive domains of the iopic “Nanotechnology and Applications™:
Nang in everyday life; Natural nonomaterials; From the size to the material properties; Simple methods to
manufacture nanoparticles, Application of nanomatearials. Each activity is built according to same structure:
Name of activity; related knowledge; Materials; Procedures and Interpretation of results. The consiruction
activities were integrated STEM content and develop authentic problem- solving competence of the student.
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1. M dhu

STEM 14 viét tht ctia 4 tir tiéng Anh Science
(khoa hgc), Technology (cong nghé), Engineering
(f thudt) v& Mathematics (todn) dé ndi dén 4 mén
hoc irong chuomg trinh gido duc phé thong. O cdc
qudc gia khéc nhau, tity thoi ki mé nhitng mon hoc
néy duge day theo nhimg cdch khdc nhay, €6 thé la
day dan mon hodc la day tich hop Jé ddp ing muc
tiéu gido duc ciia méi quic gia. D& d4p (g nhu clu
ngudn nhén Iyc thé ki 21, mét quan diém day hoc
STEM dugc nhidu nhi giso dyc tén dbng 46 Ia quan
diém 1 chirc day hoc STEM theo hwdng tich hop cila
Tsupros: “Gido duc STEM li mit cdch tiép cdn lién
mén trong hoc 16p, & d6 nhitng khdi nigm hoc thudt
chinh xde dupe két hop voi bai hoc the tién khi hoc
sinh win dung khoa hoc, cong nghé, kf thut va todn
hoc trong mét b6i cank cu thé, tac nén sw két noi
gitta nha trwomg, cong dong, viéc lam va hoat déng
kink doanh todn céu cho phép si phit trién nhimg
hiéu biés 16i thiéu vé STEM va cimg vdi né 1a kha
ndng canh trank trong nén kinh té mo [1]. Nhu vy
v& ban chét STEM I4 viét tit ki higu ciia m@t ohém
c4c mbn hoc vi & nghia hep STEM @€ cfp dén vide
td chirc day hoc tich hgp trong dgy boc cdc mén:
Khoa hoc (bao gdm vit I, héa hoc, sinh hoc va khoa
hoc tréi d4t), cdng ngh?, ki thuit va todn. D2 té chirc
day hoc STEM, nhiém vy du tién cia mdi gido vién
d6 1a xiy dung c4c hoat ddng hec tip trong 86 ob
sy hda quyén giita nhimg kién thic lién mén STEM
ddng thei hudng t6i myc tiéu phét trién céc chi s
hanh vi clia céc nang lye. Trong nhimg nam gin day,
cdng nghé nano khéng nhing dwge cha trong trong
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nghién ciu ma cdn duge ing dung rdng rdi trong ddi
séng: tir linh vyre vt ligu xdy dyng t6i cdng nghé my
phém, tir y té 16i chét ligu may mic... Vie nghién
ciru vA {mg dyng vt liéu nano trong cufc sdng duge
coi 1a budc phét trién nhdy vot ciia khoa hoc thé ki
21. V6i vai trd ngdy cang 16n nhur vdy, nhimg kién
thirc v& céng nghé nano va {mg dyng cin duge dua
vio trong trudng phd thang, Nhimg cu hoi: V4t ligu
nano 12 gi? Nguyén nhin ndo lam cho vét li¢u nano
lgi c6 nhitng tinh chit vugt trdi so véi cic vit ligu
thong thudng khac? Vit liéu nano duge tao ra bing
c4ch ndo? Ung dung cia vét lidu ndy & hién tai nhu
thé ndo va s& dugc phét tridn trong tuong lai ra sao?...
s& duoc gial quyét trong chit d “Nano va doi séng”
D& gidi quyét chii dd nay dbi hoi sy huy dong kidn
thirc fién mén STEM ciia hec sinh ddng théi tgo co
hi phit trién ning lye cho hoc sinh. Tuy nhién chi
48 tich hgp STEM “Nano va d&i séng” s& khong khai
thie sau vao vin d& ché tao hat nano tinh khiét holic
nhtmg vén 48 chuy#n mén siu ciia cdng nght nano
ma {2 thdng qua cic hoat ddng hoc t4p tgo co hdi
48 HS c6 thé 1iép chn 16i nhitng vén dé co bin cia
cbng ngh¢ nano bling céch tryc quan va hip din. VI
dy nhu viée hinh dung ra kich thuée nano, thay vi
nhén manh kich c& bing 1 phdn tf mét thi hoc sinh
duge tiép cin thdng qua hinh anh bidu twgng ti I
kich c& nano so véi dutmg kinh qua tso s& tuong ty
i 50 dudmg kinh qua 40 50 véi dutmg kinh Trdi DAt
d hiéu duge sy gidm kich thude hat s@ tang dign tich
tiép xiic, hoc sinh s& trai nghiém thdng qua md hinh
thyc té hay thay vi tim hiéu phuong phép ché tao vit
li¢u nano thdng qua sach chuyén khio thi HS duge
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trye tiép ché tao dung dich keo bac, nano dbng, nano
céc bon... thong qua c4c thi nghigm don gian.

2. Céc hogt dfng tich hop STEM v Nano v
ddisbng

Véi myc dich xiy ding cic hoat ddng cé tinh
tich hgp STEM, ching t5i van dung quy trinh xiy
dymg chit 42 tich hop [2] vao vige xdy dyng céc hoat
dong tich hop & mirc d$ xuyén mon. Bing phuong
phép héi ctru tai li¢u va thir nghigm trong phong thi
nghi$m, chi & “Nano va ddi séng” bao gdm 5 ngi
dung dugc ching t6i xdy dyng thanh 23 hoat dong,
MBi hoat d9ng déu duge chang i md ta theo i
triic chung bao gdm c4c myc: Tén hoat ddng; Kién
thixc lidn quan; Nguyén vat ligu; Csc bude tién hanh;
Gidi thich két qua. Cy thé nhy sau:

Ténm hogt dfng: Chu 42 tich hgp STEM “Nano
va 4di sbng” dugo x4y dymg thanh céc ndi dung nhé.
HS tim hidu ndi dung nhé thdng qua céc hoat dong.

; Trong day hoc, céc hoat dong hoc tip rét da dang,

v6i mi loai hoat ddng, cin chudn bj cdc nguyén vt
lifu kém theo. Mét 58 logi hoat ddng hoc tép: tim
kiém thdng tin, didu tra thyc 18 va xir Ii s& lidy, tién
hanh thi nghigm, thio fun, gii bai tdp, sén khiu héa
(dong kich), quan sét, di ngoai, xay dymg vin ban,
ché tg0 sAn phim vit chir,...

Kién thire lién quan: O phin nay, kién thir lién
quan trong hoat ding dugc béc tach thanh céc mang
kién thirc khoa hoc, cdng nghé, kT thudt hay todn hoc
(STEM). Duong nhién, khdng phai moi hoat djng
ddu dlly 8u c4c kién thirc STEM, c6 nhimg hoat dong
chi ¢6 kién thirc khoa hoc hogc cong nghé, hofic ki
thuit ho¥c toén, c6 nhimg hogt &ng lién quan téi
mit vai (hai holic ba) mang kién thirc. Céc ki thire
duyc lién quan ndy s2 duge d6i chiéu véi chudn kién
thirc cia chuong trinh gido dyc hién hanh d8 chi 13
kién thirc 46 thudc mdn ndo, 16p ndo. Céc kién thirc
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cdn I, 14 kién thirc khoa hoc co ban v& nano duoc
dua thém vao chi d& mic di chua ndm trong chudn
kién thirc nhumg c6 d¢ phirc tap phit hop véi trinh db
hoc sinh phé thong.

Nguyén vt ligu: Nhu trong tai ligu [2] 44 trinh
bay § trén, ¢6 rit nhidu loai hoat dgng, véi mdi logi
hoat djng, ta cén chuén bj nhirng tu ligw nguyén vat
lign khdc phaw. Tuy nhién, trong chit d& ndy, khi
trinh biy vé cic hoat ddng, céc tu ligu c6 thé thé hién
bing vén ban nhur céch b tri thi nghiém, hinh nh dé
phin tich, cau héi dinh hudng,...deu duge trinh bay
& phin sau (céc bude tién hanh), Do d6, & phin nay,
chu yéu ligt ké c4c dung cy thi nghiém, video...

Cdc bucdc tién hanh: Dy 1 chc buéc HS cin
thyc hign trong hoat dng. Vi dy hoat dong ché tao
dung djch keo bac, HS cdn lya chon nhitng dyng cu
gi, bl tri ra sao, tién hanh nhu thé nio, tha tir céc
bude @& bb tri dugc thi nghiém. Sau dé, sin phim
dung dich keo bac thu dugc nhwr thé no, tai sao thu
duge két qui nhu trén duge trinh bay & diy, C6 thé
Wy vi dy véi hoat ddng doc va xi If théng tin. Hoc
sinh cdn doc thong tin & ddu, ahw thé ndo, thong tin
dugx iy & van ban hay tra ciru. Sau d6, cé thdng tin

i cAn xir If nhir thé ndo, cac cdu ho dinh hudng
chinh I céc buée hoc sinh cin tién hanh,

Gidi thich két qud: Vige giai thich, phin tich két
qua 12 tai 1i¢u tham khdo cho gido vien va hoc sinh,
trong dé chiing 6i sir dung phéi hop céc kién thic
thude finh vire STEM d€ i giai céc két qua thu duge.

Trén ddy 1 cu triic hoat dong hoe tap, dugc
c0i 12 phdn 16i dé GV c6 thé th chirc day hoc. Trong
céu triic hoat ddng, ching 16i khéng dé cip dén myc
fiéu vi fly thudc nang e va mirc 4 GV datra, ta
m6i ¢6 the dua ra duge myc tidu khi 14 chic day hoe.
Céc hoat ddng cia chi 48 “Nano va ddi séng” da xay
dyng dugc md 4 thanh bing sau;

Nl deng Hogt d)ng

M ti t5m tit hogt afng

Hoat ddng 1: Tim hiéu
don vj nano

Téng quan
vé nano va
déi sdag

V6i ahiing ti ligu duoe cung clp gidu hiah Aah, HS thys higa phiba bos
tip v& don vj nano.

Hogt dfng 2: Tim hidu
khai niém v§t liéu nano,
cOng nghé nano

HS doc va xix 1i théng tin o tr3 1% cau hai:
1. Vit li¢u nano 13 gi?
2. Thé ndo i khoa bigc va cong nghé nano?

Hopt dong 3: Mot sb
Wng dyng cong nghg

nano hién nay.

HS doc va xir If théng tin ¢ thyre hién céc yéu ciu:
1. Thiét ké poster “Nano trong cudc séng” dd néu mét 6 émg dung nano

2. Néu mét s6 mit trdi ma cong ngh# nano cé thé dem dén?
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Hoat ddng 4: Trd choi|Céc thé xanh va ving s& twong (mg véi nhautﬁngcap.TéffﬁCﬁCﬂlé
“Nhé diing, tim tring” | ot p n6i dung xubng. HS s& chia thanh i, tién hanh choi tiép stc dé
tim ra nhimg cip thé tuong \ing.
2. Tim hiéu | Hoat ddng 1: Tim hidu|Hoc sinh dwgc tién hanh thi nghiém véi cit, mubi, dudng, diu &n, st
vé vittigu |vé dung dich (chét tan, | trong nuéc dé rit ra két ludin chét tan, dung méi, dung dich.
nanoty [dung méi, dung dich),
ohién dung djch keo
Hoat d6ng 2: Higu vmg | Trai nghiém thi nghi¢m chibu tia séng qua sra losng, gelatin, ta thly
Tyndall cutmg d6 sing dugc ting cudng. Diy chinh 1A hifu ing Tyndail: Hiéu
tmg Tyndall - mang tén nh bac hoc John Tyndall cia Anh thé ky 19, i
hién tugng tén xa dnh sang thudmg thiy trong céc hé keo,
Hoat dfng 3: Phong|Tix céu tric canh budm tao mau sic sic s c_ho nd thim chi d6i mau theo
sinh hoe vi tri nhin cho dén cén tric trén ban chén thc ke. HS s tim hidu vé cic
héng sinh hoc trong cude séng [3]%].
Hoat ddng 4: Higu tmg | Vi sao nuée Jai khong bj dinh wét trén 14 sen? Hoc sinh dugc tién hinh
nano trén 14 sen vi|thi nghiém tuong ty tao ra cdc hgt nano Cacbon trén mit kinh dtgor
mudi nén hiéu tng tuong ty.
3. Tirkich {Hoqt ddng 1: Stra va syr| Khi cho giém &n va sita 4m va stra lanh, ta thu dugc hi¢n tugng khac nhau
thudc dén | bidn déi 10 rét. Bbi véi stra &m, xult hi¢n nhiing d4m ddng ty 18 rét, v6i sita lank
tinh chéit vit thi sita chi day 1&n chut. Mau sic clia 2 loai sita khic nhau hoan ton.
liéu Qua hogt dong ndy, ching ta rit ra duge két ludn: Chu tric quyét dinh
tinh chét vit chit, si thay d6i cdu triic, hinh thanh vat liéu méi - diy 3y
tudmg co ban clia cong nghé nano [3].
Hoat dfng 2: Higu tmg |Khi mft vit dugc chia nhd thanh céc phén nhé thi t6ng dién tich
mjt xung quanh cda cic phin nhé Ién hom, thm chi Ién hon rit nhidu
so véi thé tich cia ching. Didu ndy dugc xdy dyng thng qua hogt
ddng tinh todn thyc t& trén md hinh gdm c4c midng g8 va bi. N
dung hoat déng chinh 14 ¢4 If gidi hiéu img b& mét cia vat Jiéu nano.|
4.Phuong Hoat dpag 0: Phuong|Heoc sinh duge cung c4p théng tin duéi dang vin ban va video vé phmmi
phép ché 1o [phép ché tao vat ligu|phap ché tao hat nano. Thong tin ndy duge xi Ii @8 treh 18 cdc cdu hoi
vit li¢u nano | nano 1. L§p bing so sanh hai phuong phap ché tao cac hat nano
Top - down Bottom - up
Nguyén Il
Phuong phép ché tao
Uu diém .
Han ché J
2. Néu t6m tét quy trinh san xu4t nano curcumin, nano TiO, ?
Phuang phap ché tao ndy thude loai ndo?
4.1. Dung |Hogt dgng 1: Ché tao|Dién phan nuéc holic nudc cht voi 2 dién cyc 1 bac, thir nghigm hiéu tmg
dich keo bac | dung djch keo bac Tyndal, ta thu dugc dung dich keo bac.
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Fimm Hoat dng 2: Thi|Thi oghiém tinh khang khudn cia keo bac véi sita, trd lipton, Ta thu
i, oghiém tioh  chdng | duge két qua
— kbuln ciia dung dich|[
ch
\'\ . -
By Trd lipton v6i nuséc | Trd lipton da pha duag | Tra lipton 42 pha dung
Mywi citsau 2 ngdy | dich keo bac dién phén | djch keo bac dign phén
::”“Yﬁ trong nudrc tinh khiét trong nudc méy.
e Hogt d4ng 3: Ché tgo[Tuong tyr nhu bac, 1a thay thé bling cic dién cyc ddng,
Séﬁmhi;'f dung djch keo jon Cu*
‘ 4.2.Dung |Hogt djng I: Ché tpo Dién phn didzd:invnamincmihaiasenqm&d&ng.mmummmg
- . dxg - s
dich keo | dung djch keo nano dag dinhchﬁacknamﬁ)g[ﬂ.hmgdpﬁmdlénplﬁndmyénmauvéng.
nan0 8808 {Foet dong 2: Thiraghiten | Tidn hanh nghi¢m tuong ty nhu 08 lam voi dung dich keo bac,
. tinh khudn (diee
0dm) cita dung dich keo
nano ddng
bimsi | 4.3.Chdt |Hogt ddng I: Tim hidu Théng tin vé chit léng tir duge dua ra hoge shing goi ¥ tim kiém dé
nglidy | 1ongty | thanh phin va img dung | HS néu thanh phin va img dung cia chét lng ti. C6 thé trai nghiém thf
cita chis 16ng tir nghi¢m Jién quan dén xir ki tran ddu [6].
— Hopt dong 2: Trdi|Si dung chc hat mano sit
gl nghifm voi chét 1ong tir|trong myc in (logi myc ti) tron
ki tur ché tao, cing diu olive 44 tao hén h?.
— Bt tr trémg tic dung lén hén
gl hop ta thdy sy c6 mat cua sit tr.
a4 Nb6 c4c gigt cia hin hop vio nucc,
ta thdy céc giott;lsuc chim. Néu djt tir
- trudng véo, ta thiy cic giot mye vo
; ‘m‘ ra v bam My thinh blnh, khoag thé di chuyén,
n | Néu them duromg 8 tang khéi Iwomg riéng nutc cho dén khi cac giot myc
‘ﬂ'?ﬁ.] lo limg, diit v tnrimg vao 46. Ta thu duge nhiing hiéu g véi chﬁ ldng tir
Ea%rﬁﬁﬁ' 44.Nano |Hopt dfng 1: Ché tao|V6i cach fam tuong ty phit mjt kinh bing mudi nén, ta 43 co dién trés
——| cacbon | dién tnd i nano cachon | cacbon. Tién hanh do dac, dé tim mdi lien b¢ gilta dién 16 va hinh dang
ibodh phdn mugi nén a4 dura ra nhitng quy lugt, Co thé so sénh véi nhiing thanh
ichobd chi hogic nhitng mAu giy dugc t6 but chi, c6 kich thudc bling phgn dién
m_ trd nano cachon.
oo ¥ Hogt dng 2: Ung dung | Vi abirag dic diém ndi trdi, hién nay, dang c6 nhiing nghién ciu a2 Iya
g cla nano cacbon chon cacbon lam dién CUC acquy,
— Hogt ddng 3: Ong nano | Tim hidy dzc diém Vit trfi, mikc 49 fimg dung thiec té hi¢n nay,
e cacbon ’
5. Ung dyng | Hoat ddng 1: Hat nano|LAm khé kem chéng ning chira TiO,, sau d6 sir dyng khir mau xanh
—  hatnano |trong kem chéng ning | metilen véi didy ki¢n c6 vi khéng c6 quang xic téc.
7 cudc H . N :
) ogt ddng 2: Ché tao| Dya trén y twémg HS hodc st g cic ¥ tudmg: nude xjt chan, tht khir
— mﬁ‘* (md phong) sin phdm | mui, gidy khong wét, thudc trj ﬂ:, bénh cho ciy...
;mTu' Ia ';mi dyng nano troag
thye
g

(Xem tiép trang 34)
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phﬂiinkémtheocécgoiy-vlné
khéng xuit hign trén trang in nhu

khi choi trén méy, click vao sb thi
tit ddng hién ra dong goi y.

4. Két lujn

Pé hoan thanh t6t nhiém vy
day hoc Vit Iy ndi riéng va day hoc
n6i chung, sinh vién chufin bj

Hinh 10
hom trong vige thiét ké bai day vai cac hoat dong kich
thich hing thé hec tip cho hoc sinh.

3. U nhurge diém ciia JCross

3.1 Uu d‘iz:

- Phat h anAngst'xdungngénngﬁ, dién dat
cho nguti ﬂu}g keé. .

- Khing phai tinh toin tryrc tiép vie sép xép vi
tri céc tir khéa va dip 4n nhanh chéng, gilp ngudi
thiét ké tiét kiém thoi gian.

- C6 thé luu va choi tryc tiép trén mdy ciing c6
thé in ra d& choi trén gidy.

- Néng cao tu duy logic va tinh yéu vit ly cia
hoc sinh.

3.2, Nhuye 3iém .

- Ngubi thiét ké khéng dugc ty minh sip xép vj
tri c4c tir khéa.

- Quy tic choi mjc dinh, hoc sinh khi choi néu
c6 sira d4p &n trong qué trinh lam, dd két qua diing th
17 1¢ phén tram khi check vin bj giam.

- MBi 1&n nhap thdng tin, ching ta cé mét bing
Crossword va két qua duy nhét.

- Khi cho hoc sinh [am trén gidly, ngudi thiét ké

Hinh 11

va cd géing hoc tip rén luyén dudi
sw huéng din cta gisng vién cing
voi y chi, nghj luc cia bin thén. Qué trinh sir dung,
thiét ké trd chot hd trg day hoc trong thoi dai cBng
nghé théng tin s& gitip sinh vién tiét kiém thoi gian
chuéin bj, d& dang sir dyng va gép phin niing cao hidu
qua rén luyén va day hoc. Thong qua d6 ciing kich
thich tinh than, himg tha hoc tip va khéng khi 16p
hoc s& s6i d6ng hon. . .

Nghién ciru nay dwpe hé trg boi dé tai md 56
CS.2015.01.45.
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3. Két lujn

Ching t5i ¢4 thir nghiém va xfy dyng thinh
cdng céc hogt ddng hoc tip STEM. Dy trén céc hoat
d0ng ndy, chiing 16i x8y dyng thinh ké hoach day
hoc @8 thyc nghiém su pham tai tnrdmg phd thong
d ¢anh gi tinh kha thi clia céc hogt ddng cing nhur
dinh gi4 hiéu qua trong viéc phét tridn ndng Iyc cia
hoe sinh.
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