Khoa hoc Giao duc

PHAT TRIEN TU DUY SANG TAO CHO SINH VIEN SU PHAM
CHUYEN NGANH HOA THONG QUA BAI TAP HOA HOC

hw ching ta da biét, thé ki XXI 1a thé ki cla
khoa hoc, cong nghé va sang tao. Hién nay,
phat trién nang lwc sang tao cho hoc sinh, sinh
vién dang dwoc Bo Giao duc va Pao tao quan
tam. Theo Uy ban dao tao va phat trién ciia My,
ngudi lac dong & thé ky XXI can c6 13 tiéu chi,
trong d6 tw duy sang tao dwoc dat 1én hang dau.
Chinh vi vy can phai bdi dwéng, phat trién tw
duy sang tao cho hoc sinh, sinh vién, nhét la sinh
vién sw pham - nhizng thay, co6 gido twong lai.
Khi nghién ctru vé céu triic cla tw duy sang
tao, cac nha khoa hoc da dwa ra nhidu ciu trac
khac nhau. Tuy nhién tinh mém déo, tinh nhuan
nhuyén la mét trong nhirng yéu té co ban cla tw
duy séng tao duoc dé cap nhidu nhat trong hau
hét cac cong trinh nghién cteu. Tinh mém déo 1a
kha nang dé dang chuyén tir hoat dong tri tué
nay sang hoat dong tri tué khac, I3 kha nang tim
dwoc nhidu gidi phap trén nhidu géc do va tinh
hudng khac nhau. D& bdi duéng va phat trién tw
duy sang tao. ta can tac déng tryc tiép vao cac
yéu t6 dac trung clia né bang nhidu con dudng
khac nhau. Sau day ching t6i xin gioi thiéu hai
dang bai t3p héa hoc danh cho sinh vién sw
pham chuyén nganh Hoa c6 thé rén luyén tinh
mém déo, tinh nhuan nhuy&n cla tw duy, tr d6
bdi dwéng, phat trién tw duy sang tao.

1. D& xuét bai tap méi tir bai tap gbc

~ Dbay la dang bai tap mé, dang nay ¢ nhiéu
|&i gidi twong wng khac nhau co thé dwa dén
két qua khac nhau. Kidu bai nay rén luyén nang
Iwec tim nhiéu gidi phap trén nhiéu géc do va tinh
~ hudng khac nhau, chdng tinh y cia tw duy, chéng
st rap khudén, may méc, ngoai ra cling rén luyén
tinh khai quat cda tw duy. Pdi v&i sinh vién sw

ThS. NGUYEN TH] HONG GAM
Trutng Cao dang Hai Duong

pham thi viéc d& xuét cac bai tap mai dwa trén
bai tap géc 1a mot dang bai phat huy rat tbt nang
lyc sang tao cda sinh vién.

Vi dy : Tir bai tap gbc “Hap thu hoan toan 3,36
lit CO, (diéu kién tiéu chudn) vao 500ml dung
dich Ba(OH), 0,2M thu dwgc m gam két tha.
Tinh m”. Em hay tinh m va dé xuét cac phwong
an thay d6i dé hinh thanh bai tap ma&i cho hoc
sinh phd théng?

Phén tich: Trong vi du nay viéc dé& xuét thay
ddi d¥ kien dé hinh thanh bai tap moi la tinh
hudng mé&, cho phép sinh vién d& xuét theo cac
phuwong an khac nhau. Tuy thudc vao mirc do
nhén biét, théng hiéu va sang tao clia tirng sinh
vién ma bai tap ma&i dugc hinh thanh nhiéu hay
it, hay hodc khéng hay.

Nege = 0,15 (mol), Npaiorz™ 0,1 (mol). .

Dwa vao ti 1& sé mol gitra 2 chat => tao 2 muéi
theo phwong trinh:
CO, + Ba(OH),—— BaCO, + H,0
2C0O, + Ba(OH), — Ba(HCO,),

(hogc BaCO, +CO, + H,0—— Ba(HCO,),)

Goi sb mol ciia BaCO, la x, s mol cla
Ba(HCO,), la'y. Theo phwong trinh ta cé:

Ngaome = X +Y = 0,1
Neo, =X +2y=0,15

Giai hé ta dwoc x = 0,05; y= 0,05 -
m=m,.., = 197x = 197 x 0,05 = 9,85 (q)

D& xuét cac phwong an thay ddi

Phuong én 1: Cho khéi lvong két tia, tinh thé
tich CO,. .

D& bai: «Hap thu hoan toan V lit CO, (iéu kién
tiéu chudn) vao 500 ml dung dich Ba(OH), 0,2M
thu dwoc 9,85 gam két tha. Tinh V».
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V&i d& nay xay ra 2 trwdng hop: Ba(OH), dw
hoac Ba(OH), hét. Tuy nhién vé&i sinh vién khong
c6 tw duy bao quat ma chi nght theo mét hwéng
thi thuong chi xét mdt trwdng hop, nhét 1a chi
xét treong hop Ba(OH), phan (rng hét theo 2
phuong trinh vi bj anh hudng b&iy 1 khi tinh m.

Pap sé V =1,12 lit hoac V = 3,36 lit

Phuong én 2: Cho khéi luong két tda, tinh thé
tich dung dich Ba(OH), .

Dé bai: "Hap thu hoan toan 3,36 lit CO, (diéu
kién tiéu chuan) vao V mi dung dich Ba(OH),
0,2M thu duoc 9,85 gam két tia. Tinh V".

Dap sb V = 500mi

Phuwong én 3: Thay dung dich mét bazo thanh
dung dich hén hop bazo.

D& bai: "Hép thu hoan toan 3,36 lit CO, (diéu
kién tiéu chuén) vao 500 ml dung dich hdn hop
gbm Ba(OH), 0,2M va NaOH 0,14M. Tinh khoi
lwong két tha tao thanh.

Vé&i d& nay néu khong ndm viing kién thirc
v& su dién Ii thi sinh vién cé thé nhdm & chd
cho rang Ba(OH), phan trng tao mudi trung hoa
con NaOH phan (rng tao mubi axit. Didu nay rat
nguy hiém vi sinh vién khi tr& thanh giao vién ¢
thé dan dét hoc sinh theo hwéng sai clia minh.
Pé giai chinh xac ta phai viét phwong trinh dudi
dang phwong trinh ion.

CO, + OH —— HCO;
CO, + 20H —— CO2> +H,0
CO, + Ba* —— BaCO,

Ta ¢6 ng,,= 0,15 (mol) , ng_ = 0, 1 (mol),
Ny.on = 0,07 (mol) o
suy ra n,, = 0,27 (mol). Dwa vao ti 1& s& mol

gilra OH VO’I CO suy ra tao 2 loai mudi trung
hoa va axit.
Goi s6 mol clia HCO,
tao thanh la b, ta c6 hé
Negy =a+b=0,15
Nop=a+2b=0.27"

Giai hé thu dwge a = 0,03; b = 0,12 > ng_

=0,1.
VAY Ny.cop = Nasore= 0:1(mol). Khéi lwong két
tha =0,1 x 197 = 19,7 (9).
Phuong én 4: Thay thé tich CO, trong céc

triromg hop khéc nhau, tinh khdi luong két tia.

la a, s6 mol cia CO>

D3 bai: “Hép thu hoan toan V Iit CO, (didu kién
tiéu chuan yvao 500 mi dung dich Ba(OH), 0,2M.
Cho V bién thién trong céac tredng hop sau:

a.08% V 112 b. 112 V 336

c.336 V 4,032 d.4032 V 448

Tinh khéi lwong két tha Ion nhat, nhd nhat thu
duwoc’.

Vi d& nay néu xét tirng trudng hop thi mét
thoi gian. Vi vay, dé& phat hién nhanh thi ta phai
nhin téng quat.

Ta c6: CO, + Ba(OH), — BaCO, + H,O

2CO, + Ba(OH), —>Ba(HCO,),

(hodc BaCO, +CO, +H,0 ——> Ba(HCQ,),)

P& xac dinh két tda thi phai xét ti 1& s6 mol
CO,: s6 mol Ba(OH), G& x&c dinh phan tng.

Ta ¢b bang sau:

NéuT 2 thi xay ra phan (ng 2, tao mudi axit.
Khéi luong két tha = 0

NéuT 1 xay ra phan ing 1, tao mubi trung
hoa. Khéi lwong két tia tang theo chiéu tang cla
sb mol CO,.

Néu 1<T<2xay raphan trng 1va 2, tao mudi
trung hoa va axit.

a. 04 T 05<1

Khéi lwong két tiia 1on nhat khi T=0,5=>m =
0,05 x 197 = 9,85 (g).

Khéi lvong két tha nhé nhatkhi T=0,4 =>m
= 0,04 x 197 = 7,88 (g),

b. 05 T 15

K&t tha I6n nhat khi T=1 =>V = 2,24 () =>m =
0,1 x 197 = 19,7 (q).

KAt tia nhé nhatkhi T=0,5 hoac T=1,5=>m
= 0,05 x 197 = 9,85 (g). '

c15 T 18.

Két tha Ién nhat khi T cang gan 1, nhd nhét khi
T cang gan 2. Vi vay:
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&t tlia Ion nhét khi T= 1,5 => m = 0,05 x 197

= 9,85 (g)

Két thia nhd nhat khi T=1,8 =>m = 0,01 x 197
=1,97 (9)

d18 T 2

Két tha Ion nhatkhi T= 1,8 => m = 1,97 (g)

K&t t0a nhd nhét khi T =2 => m =0 (q).

Ngoai 4 phwong an trén, sinh vién cé thé thay
Ba(OH), béng Ca(OH), hodc NaOH; KOH, thay
CO, bang SO,, hoac thay sb. Tuy nhién v& céach
giai khong thay dbi.

2. Bai tap ¢6 nhiéu cach giai

Day la loai bai tap, trong d6 mbi quan hé gitra
cac su kién cé thé xem xét dwdi nhidu khia canh
khac nhau nham rén luyén nang lyc di chuyén
tlr thao tac tv duy nay sang thao tac tw duy
khac, xét doan bai toan & nhiéu khia canh. Viéc
tim nhiéu I gidi cha bai toan gan lién voi viec
nhin nhan mét van dé duwdi nhidu géc dd khac
nhau, khong voi va bang long véi gidi phap dau
tién dwoc dé xudt, tir 36 khuyén khich sy linh
hoat sang tao cla sinh vién. Dbi v&i sinh vién
sw pham diéu nay hét strc can thiét vi né doi hoi
sinh vién phai tran tr& v&i nhirvng bai toan quen
thudc nhét, biét tim ra va két hop cac phwong
phap dé c6 161 gidi hay nhét.
Vi du: Oxi héa khong hoan toan 10,08 gam
mdt phoi sét thu dwoc m gam chat rdn gdm 4
chét. Tha hén hop ran vao dung dich HNO, du,
sau khi phan (rng hoan toan thu dwoc 2,24 lit khi
(diéu kién tiéu chuén) khdng mau héa nau ngoai
khéng khi. Hay néu cac cach tinh khéi lvong ca
hén hop rén.
~ Phan tich: Day la mét bai toan kha quen thuéc
clia hoc sinh khi hoc phé théng, tuy nhién & phd
thong chi yéu cau tinh khdi Iwong chat rén, vi
vay theo 16i mon hoc sinh thwéng chi st dung
phuwong phap quen thudc dé tinh khéi lwgng clia
chéat rén. Bé tang cudng kha nang sang tao clia
hoc sinh, cau héi chuyén thanh néu cac cach
tinh khdi lwong chét ran. Yau cau clia bai doi hoi
~ sinh vién phai két hop mém déo nhitng phuwong
phap gidi toan da c6 véi nhau dé tim toi, phat
hién nhitng con dwong khac cling tinh duwoc
khéi lwgng chét rdn. Sinh vién nao cang sang
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tao thi qua trinh van dung cang linh hoat va cang
¢6 nhiéu cach giai.

Céch 1: Dung béo toan electron

Sé mol Fe = 0,18 (mol); sé mol NO = 0,1
(mol)

Co6 so dd Fe
Fe(NO,), , NO, H,0

Qua trinh cho nhan e:

Fe —— Fe* + 3e

hén hop ran

0, + 4e —» 20?2
N** + 3e —» N*2
Tacom =m . -m_=m-10,08
Theo bao toan e co :

Nee X3=ng, x4 +n,x3
0,54 = +0,3=>m=12(g)
Céch 2: Str dung phbi hop céc phuong phap
tach cong thire, bao toan nguyén t6, bao toan e.
Vi Fe,0, 12 hdn hop clia FeO va Fe,0, nén coi
hén hop ran gdbm FeO, Fe,0,, Fe du. Dat x, v, z
lan luot 1a sé mol clia FeO, Fe,0,, Fe du. Theo
béo toan nguyén t6 co6:
S6 mol nguyén t Fe = x + 2y +z = 0,18 (1)
Sb mol nguyén tb oxi = x + 3y
Khi cho ran + HNO, ¢6 qua trinh sau:
Fet? —s Fe*® +e ,
Fe —>Fe®+3e N"%+3e-—> N*?
Theo bao toan e ¢6 x + 3z = 0,3 (2). Két hop
(1) va (2) => x + 3y = 0,12
Tacom, =m_ +m, =10,08 +0,12x 16 =
12 (9)

Céch 3: Dung phuong phdp dai sé (tinh theo
phwong trinh va ghép an)

Ta ¢6 phuong trinh hda hoc sau:

2Fe +O0,——> 2 FeO

4Fe + 30, ——> 2Fe,0,

3Fe +20, — Fe,0,

3FeO + 10 HNO,——3 Fe(NO,), + NO + 5H,0

Fe,O, + 6HNO, —— 2 Fe(NO,), +3H,0

3Fe,0, + 28HNO, —— 9 Fe(NO,), + NO +
14H,0

Fe + 4HNO, —— Fe(NO,), + NO + 2H,0

Goi s0 mol FeO, Fe,0,, Fe,O,, Fe du trong
hén hop ran 1an lvotla x, v, z, t.
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Ta cd phuong trinh:
N, =X+2y+3z+1t=0,18

nNO = +

+t= 0,1
T 2 phwong trinh => x + 3y + 4z = 0,12

=>n,= + +2z=0,12: 2= 0,06 (mol)

=>m, =m,_,+m, =0,06x32+10,08 =12 (g)
Céch 4: Dung bao toan nguyén t6, bao toan
khéi luong
So dd: Fe + Oxi —» hdn hop ran
H6n hop ran + HNO, ——> Fe(NO,), + NO +

Ta €0 Ne,yose = Nee = 0,18 (mol)
Ninos = 3 nFe(Noa)3 + N = 054 +0,1 =064
(mol)

Nppo = 0,64 1 2 = 0,32 (mol)
Theo bao toan khéilwgng co

mré _mmum mNO+mH20 mHN03
mran’232x018+30x01+18x032 63 x
0,64 =12 (g)

Cach 5. Dung phwong phép go: cbng thirc
chung
Goi cong thtrc hén hop rén twong dwong voi
cong thirc Fe, O,
Ta co6 phuwong trinh:
2xFe +y O, —>2Fe O, .
3Fe O, +(12x - 2y)HNO ———->3xFe(NO )
+ (3x-2y)NO + (6x-y) H,O
S6 mol Fe,O,=n., :x=0,18:x
86 mol Fe,O, = 3n,,: (3x-2y) = 0,3 : (3x-2y)

=> ’ = = =

Vay céng thirc twong dwong cda hdn hop rén

la Fe,0,
Nrscs = Ny 3= 0:18: 3= 0,08
=>m, =m_,,=200x0,06=12(g)

Céch 6: Dung phuwrong phap suy luan
Néu tit ca Fe bién thanh Fe,0, thi khéi lwong
ran thu dwoc 13 0,09 x 160 = 14,4 gam. Nhung

Thyc tién gido duc|

thue té chi thu dwoc m gam ran. Vay khdi lwong
oxi thiéu la (14,4 - m) gam. Vi san pham c6 khi
NO nén s& mol e N*5nhan tao NO béng sd mol e
O, thiéu nhan tao O,

=>3n,=4n,=03=
=12(9)-

T6m lai, 3& c6 thé dao tao dworc mot thé hé hoc
sinh néng dong, séng tao sau nay thi nguoi giao
vién twong lai phai dwoc rén luyén, boi dwéng
sang tao tlr trong cac trudng sw pham. Bang
cach cho sinh vién sw pham thue hién nhirng bai
tap sang tao sé xay dwng cho cac em niém tin
ring sang tao 1a tidm nang von c6 & mbi ngudi,
béng s luyén tap hop Ii co thé phat trién tiém
nang do6. Quan trong hon, khi tré thanh gido vién
thi ho ludn sang tao trong codng viéc va co y chi
phan dau vuon lén.

X4 =>m
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SUMMARY

This article introduces two types of chemistry
exercises fo develop creative thinking of stu-
dents teachers training Vcolleges: exercises re-
quire students to change .original exercises to
create a new one and exercises with various
solutions. The former is open and students can
change original exercises to create a new one,
which helps students to develop their creativity
and avoid mechanical way. The later requires
students to have a combination of their knowl-
edge and skills to find out various solutions to
get the answer, instead of only one solution.
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