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PHAN LOAI VA PHUONG PHAP GIAl BAI TAP HOA HQC PHAN
KIM LOAI PHUC VU CHO KI THI TRUNG HQC PHO THONG QUOC GIA

Bui Thi Bich Ngoc”, Nguyén Thi Minh Triét
Truong Dai hoc Phu Yén

Tom tat

Duwra vao viéc khao sét hoc sinh ¢ truong trung hoc phé thong va phan tich dé thi minh
hoa cdc nam, bai bao trinh bay két qud phan logi va phiong phdp giai mét sé dang bai tdp hoa
hoc phan kim logi thirong gdp trong cdc dé thi trung hoc phé théng quéc gia.

Tir khoa: kim logi, phirong phdp, ki thi trung hoc phé théng quéc gia.

Abstract
Classification and methods of doing chemistry exercises from
the metal section serving for the national high school tests
Based on the survey on students in high schools and analyzing the illustrated tests in
recent years, this article presents the classification results and the methods of doing some
common forms of chemistry exercises in metal section from the national high school tests
Keywords: metal, method, the national high school test

1. Mé dau

Hoa hoc 1la mét trong nhitng mon thi t6t nghiép Trung hoc phé thong (THPT) quéc gia
va tinh diém cho viéc xét tuyén vao cac truong dai hoc. DPé hoan thanh tt phén thi, trong
mot thoi gian ngén cac em hoc sinh phai giai mot s6 lugng bai 16m, diéu nay doi hoi cac em
phai co kién thtrc viing chic va biét cach van dung mdt cach nhanh chong kién thtrc vao
viéc giai dé thi.

Trong qua trinh giai dé thi, cac em hoc sinh gip phai nhiéu kho khin trong viéc tim
huéng giai quyét vin dé, van dung ly thuyét vao viéc giai bai tap, hé thong cac dang bai tap
va kha ning nhan dang bai tap dé co phuwong phap giai nhanh. Trong chuong trinh Héa hoc
THPT, phan kim loai 1a mot trong nhitng phan c6 nhiéu dang bai tap hay va kho, can ¢
nhitng phurong phap giai thich hop. Thong qua viéc khao sat y kién hoc sinh va phan tich
céc d& thi minh hoa, trong bai bao nay chung t6i trinh bay két qua phan loai va phuong phap
giai nhanh bai tdp hoa hoc phan kim loai ¢ truong trung hoc phd thong nham gitup cac em
nang cao chat lugng cho ki thi THPT qudc gia.

2. Thuc nghiém sw pham
2.1. Poi twgng va phwrong phap thuc nghiém

Diéu tra liy y kién hoc sinh bang cach phat phiéu diéu tra hoc sinh cac 16p 12 truong
THPT L& Trung Kién. Phiéu khao sat bao gom 19 cau hoi trong d6 c¢6 17 cau hoi trac
nghiém va 2 cau hoi yéu cau dong gop y kién. Cho céc em tra loi thu lai hoic mang vé nha
danh diu sau d6 thu lai. Y&u cau cac em tra 10i dung véi suy nghi cua ban than.

2.2. Két qua thuc nghiém
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Qua khao st thuc té bang hinh thac phét phiéu khao sat da cho thay:

Ddnh gid dg kho bai tdp: Qua hinh 1 ta thiy da sé hoc sinh dénh gia dé thi mén Hoa &
muc d6 kho dén rat kho (chiém 83,02%), chi c¢6 3,14% hoc sinh thyuc su gidi danh gia dé dé,
muc d6 vira chiém 13,84% tuong d6i thap. Cac em danh gia mirc do khd cua cac dang bai
tap nhu sau: Bai tip dién phan > bai tap kim loai tAc dung véi mudi > bai tap vé phan ng
nhiét kim loai > bai tap nhan biét > bai tap kim loai tac dung véi axit > bai tap xac dinh tén
kim loai > bai tap kim loai tac dung voi nuéc va dung dich kiém.
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Hinh 2. Mic dé thich thi truéc cac dang bai tdp hda hoc phan kim logi

Qua d6 thi hinh 2, trong cac dang bai tap dang bai tap xac dinh tén kim loai (81,76%) va
dang bai tap kim loai tac dung voi nude va dung dich kiém (69,81%) c6 sé lugng ¥ kién
thich va rat thich nhiéu nhat. Tuy nhién, dang bai tap dién phan, dang bai tap vé phan ung
nhiét kim loai va nhan biét khong duoc yéu thich lam.

Phwong phdp hoc Hoa ciia hoc sinh: Phuong phap giai bai tap trac nghiém da ngay
cang phi hop hon véi hinh thirc trac nghiém tu luan. 35,67% hoc sinh sir dung phuong phap
giai nhanh. Cac em da biét két hop nhiéu phuong phap voi nhau dé dua ra huéng giai quyét
bai tap hop li nhat chiém 46,5%. Con 17,83% hoc sinh van dung phuong phép giai ty luan
khi giai trac nghiém.
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Hinh 3. Mirc dé si dung cdc phwong phdp gidi nhanh khi gidi bai tdp phan kim logi

Khé khan trong qud trinh gidi bai tdp: Véi nhiéu y kién, kho khan ton tai chu yéu 1a
nhin vao d& cac em chua xac dinh dwoc dang bai cu thé, khong c6 hudng giai chinh xac. Dé
giai quyét cac kho khin, cac em ciing dwa ra rat nhiéu y kién dong gop trong d6 dé xuit
“Giai nhiéu bai tap, ndm virng ly thuyét” 1a duoc nhic dén nhiéu nht.
3. Phan loai va phwong phap giai bai tap hoa hoc phan kim loai
3.1. Dang 1: Dang bai tap xac dinh tén kim loai
Ta c6 thé quy vé mét sb dang:
- Ttr cau hinh electron nguyén tir ciia kim loai > Z = tén kim loai.
- Dya vao cac dai lugng dé cho tim khéi lwong mol kim loai M= tén kim loai.
- Tim khoang xéc dinh cia M : a<M<b. Dya vao tinh chét kim loai va bang HTTH-> Tén
kim loai.
- X4c dinh gia trj Mtb cua 2 kim loai ké tiép nhau trong mét chu ki hay trong mot nhém >
tén kim loai.
- Tim khoang xac dinh Mtb. a < Mtb < b. Dya vao tinh chét kim loai va bang HTTH- tén 2
kim loai.
- Lap ham M= f(n). Thé céc gia tri n= 1,2,3 (hoa tri kim loai) vao ham-> M-> tén kim loai.
Vi du: (Trich @é PHKB 2014) Hai nguyén té X va Y ciing mét chu ki trong bang tuan hoan
céc nguyén té hoa hoc, X thusc nhém A, Y thude nhém A Z, +Z, =51. Phat biéu nao
sau day dung?
A. Kim loai X khéng khtr dugc ion Cu® trong dung dich.
B. Hop chat vai oxi cua X ¢6 dang X,07
C. Trong nguyén tr nguyén té X cé 25 proton.
D. O nhiét do thuong X khéng khtr dugc H,0.
Suy lugn:
- Xét hai chat X va Y thuoc chu ky 1, 2, 3 ta c6 hé pt:

Z,+Z,=51 (Z,=25(Mn)
&

Z,-2,=1 " |Z,=26(Fe)

- Xét hai chét thuoc cac chu ky 4, 5 ta c6 hé pt:

loai vi Mn va Fe déu thuoc kim loai nhém B
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Z,+Z,=51 Z, =20(Ca
{ Ty <:>{ X (C3) > Pla A (vi Ca tac dung v6i nuée trude, vi vay Ca

Z,-Z,=11" |z, =31(Ga)
khong khtr Cu?* trong dung dich duoc)
3.2. Dang 2: Dang bai tap kim loai tac dung vei axit
a. Bai td@p 1 kim logi + 1 axit
- Viét ding phuong trinh phan tng: Cha ¥ muc oxi hda cia cac nguyén td khi tac dung véi
céc axit co tinh oxi héa khac nhau, xac dinh ding loai mudi tao ra & muc oxi hoa thip hay
cao va san pham khir.
- Néu kim loai tac dung voi axit tao hdn hop hai khi thi nén viét cac phan ang doc 1ap, néu
ghép chung thi phai cha y ti 1& 2 khi. Str dung phuong phéap bao toan electron dé don gian
qua trinh.
- Néu kim loai tan trong nudc tac dung véi axit, can luu y
+ Axit du: chi c6 phan tng gitra kim loai va axit.
+ Axit thiéu: phan (g kim loai xay ra truéc sau d6 kim loai tdc dung véi nudc cua axit.
Vi du: Cho 1,2 mol Cu tac dung véi dung dich X chira 3,2 mol HCI va 1 mol NaNOs. Sau
khi phan tng xay ra hoan toan, hay xac dinh s6 mol khi NO thoat ra (san pham khir duy
nhat).
Suy ludgn:
Cu  —Cu®+2e
1,2mol  2,4mol 2,4 mol
4H" + NO3 + 3e —2H,0 + NO
Theo phuong phap bao toan electron:
Ne nhwong = Ne nhan = 0,8 mol
—nno =0,8 mol
b. Bai t@p vé hon hep kim logi tac dung véi 1 axit
- Viét phan tng héa hoc.
- Bt an lan luot 12 s mol mai kim loai trong hén hop
- Dya vao phuong trinh hoa hoc va gia thiét 1ap cac phuong trinh toan hoc dé xac dinh céac
dai lugng yéu cau.
Vi du: Cho du hdn hop Na, Mg vao 6,57 gam HCI diac 30%. Tim thé tich khi H, (dktc)
thoat ra.
A.0,6048 lit B. 0,6408 lit
C.3,4664 lit  D. 3,664 lit
Suy lugn:
Sai 1am cac em mac phai do cac em khong cht y dén hdn hop kim loai du nén axit va H,O
s& phan @ng hét voi Na va Mg.
DZ dang tim duoc s6 mol HCI = 0,054 mol, sé6 mol H,O = 0,2555 mol
1 1
n, = EnHC' + EnHzo = 0,15475 mol

Vi, =0,15475.22,4 = 3,4664 |
— béap an C



26 TRUONG DAl HOC PHU YEN

c. Bai tdp 1 kim logi tac dung hén hep 2 axit
- Truong hop hdn hop 2 axit HCI, H,SO, lodng (H* dong vai trd 1a chat oxi hoa): Viét pt
dién ly ctia 2 axit > s mol H*. Suyra N, =Ny + 20, o

Viét phuong trinh duéi dang ion = phuong trinh dai s6: 2M + 2nH*> 2M™ + nHa(n 1a s6
oxi héa thap cuaa kim loai)

- Trudng hop hén hop 2 axit la HCI( H,SO4 lodng) va HNO; (H® déng vai trd mdi truong,
NO; dong vai trd chit oxi hoa)

Khi d6 viét pt dién ly caa 2 axit > ny*, N NO; (Viét pt phan ing dang ion)

Lap luan dé xac dinh chat du, chat phan @ng hét.

Vi du 1: Hoa tan 9,6 gam Cu vao 180 ml dung dich hén hgp HNO3 1M va H,S0, 0,5M, két
thiic phan tng thu duge V lit (¢ dktc) khi khong mau duy nhét thoat ra, héa nau ngoai
khong khi. Gia tri cia V la:

A. 1,344 lit B. 4,032 lit

C. 2,016 lit D. 1,008 lit

Suy luan: ne, = 0,15 mol ; N . =0,18 mol; >n . =0,36 mol

3Cu + 8H" + 2NO5;™ — 3Cu?* + 2NO + 4H,0
0,36 . 015 0,18

<

Do & 3 2 S H hét; Cudu
— Vno =0,09.22,4 = 2,016 lit — Pap an A
Vi du 2: (Trich dé PHKA 2013) Cho m gam Fe vao binh chaa dung dich gdom H,SO,4 va
HNOs, thu duoc dung dich X va 1,12 lit khi NO. Thém tiép dung dich H,SO,4 dur vio binh
thu duoc 0,448 lit khi NO va dung dich Y. Biét trong ca hai truong hgp NO 1a san phan khir
duy nhat, do & diéu kién tiéu chuan. Dung dich Y hoa tan vira hét 2,08 gam Cu (khéng tao
thanh san pham khir cua N*°). Biét cac phan mg déu xay ra hoan toan. Gia tri cua m la

A.240 B.4,20 C4,06 D. 3,92

2,08
Suy lugn: Ta cd trong dung dich Y: n_,. =2.n¢, = Z'H = 0,065 (mol)

bat n_.. =x (mol)
Bao toan electron: 3.0,065 + 2x = (0,05 + 0,02).3. x = 0,0075
Nee (ban dau) = 0,065+0.0075( mol). Vay m = 4,06g > Pap an C.
d. Bai td@p vé hén hep kim logi tac dung véi dung dich hén hep hai axit
- Bién luan nhiéu truong hop.
- Str dung phuong phap bao toan electron trong phan ung oxi hda khir hay phuwong phap ion
- electron dé giai.
- Trong truong hop nay Vviét phuong trinh rat phic tap, néu yéu cau tinh khéi lugng muébi ta
ap dung:
Mmuéi = Mkl + Manion tao musi

Vi du: Cho 3,9 gam hdn hop X gém Al va Mg tac dung véi 100ml dung dich Y chtra HCI
3M va H,SO,4 1M. Két luan nao sau day hop Ii nhat?

A. X tan khong hét B. X va axit vira du
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C. axit con du D. khong két luan duoc
Suy luan: nye = 0,5 mol
m
mhh=319=>ﬁ<nhh= il <ﬁ
27 \Y/ I 24
39 39

2.— <2.nm<n aning < 3.Npp < 3. —
27 hh HCI phan ung hh 24

=> Nicl phan tng < NHCI ban dau => axit du
3.3. Dang 3: Dang bai tap kim loai tc dung véi nwéc va dung dich kiém
a. Khi cho hén hep nhiéu kim logi tac dung véi nwéc hay dung dich kiém can luu y:

Chi c6 kim loai kiém, Ca, Ba méi tan trong nuwdc ¢ nhiét do thuong.

Chi c6 Be, Zn, Pb, Al, Cr mai tan trong dung dich kiém ( kim loai lugng tinh).
b. Khi cho hén hgp 2 kim loai kiém hodgc kiém thé va Al tac dung véi nuwéc thi muén biét
Al c6 tan hét chwa thi chiing ta phdi bién lugn
- Néu NNa= Non =>1na~> Al tan hét
- Néu nna=non™ <na~> Al khéng tan hét
- Néu chua biét nay, Nna ban dau thi ta can xét ca 2 truong hop dé rat ra truong hop thoéa man
dé bai.

Tuong tu véi truong hop cdc kim loai ludng tinh khac nhu Zn, Cr...
c. Néu bai toan cho hoa tan hén hgp gom 1 kim logi kiem A va mét logi kim logi B héa
tri n vao nwoc thi ta cé 2 trwong hop
- B la kim loai tan tryc tiép vao nuéc (Ca, Ba)
- B la kim loai c6 tinh ludng tinh
d. Néu bai toan cho nhiéu kim logi tan truc tiép vae nwéc va tgo dung dich kiém va sau
dé dung dich kiém tac dung véi dung dich hén hep axit dé don gian ta nén viét phwong
trinh dwdi dang ion thu gen.
e. Sir dung cdc phwong phdp bdo toan khoi lweng, bdo toan di¢n tich... dé \ap cac
phwong trinh todn hoc.
Vi du: (Trich dé PHKA 2013) Hdn hop X gébm Na, Ba, Na,O va BaO. Hoa tan hoan toan
21,9 gam X vao nudce, thu dugc 1,12 lit khi H, (dktc) va dung dich Y, trong do6 c6 20,52
gam Ba(OH),. Hap thy hoan toan 6,72 lit khi CO, (dktc) vao Y, thu dugc m gam két tua.
Giatricaam la: A. 23,64 B.1576 C.21,92 D. 39,440.
Suy lugn: Goi x 1a sé mol NaOH trong dung dich Y
Str dung phuong phap qui ddi vé Na,O va BaO:
20,12+ 222 w16= 2092 5 1534 X 5 xpp

22,4 171 40

— X = 0,14; s6 mol Ba(OH),= 20,52 : 171 = 0,12 (mol) ; s6 mol CO,= 0,3(mol)

S6 mol OH = 0,38 (mol). Suy ra s mol CO3* = 0,08 < 0,12
Vay m = 0,08 x 197 = 15,76(g). Pap 4n B
3.4. Dang 4: Dang bai tap kim loai tc dung véi dung dich mudi
a. Dang bai tap mgt kim logi tac dung véi dung dich mgt mugi
- Phuong trinh phan ung: nA + mB™-> nA™ + mB
- biéu kién: A khong phan tng véi nuée ¢ diéu kién thuong va ding trude B trong ddy dién
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hoa va mubdi B tan trong nudc.
- Céc truong hop:
+ Néu (A hét + B™ hét) > dung dich mudi A™ + chit ran B
+ Néu (A du + B™ hét) > dung dich mudi A™ + chat ran (B, A du)
+ Néu (A hét + B™ du) 2 dung dich mudi (A™, B™) + chat rian B
+ Néu (A du, B™ du) 2 dung dich mudi (A™, B™) + chat ran (B, A du)
- Dya vao san pham dé dy doan cac truong hop.
- B tang giam khdi luong caa thanh kim loai.
Khi nhiing mét thanh kim loai A vao dung dich mudi B™, néu toan bo luong B bi day ra
bam hét vao thanh kim loai A thi sau khi lay thanh kim loai B ra can lai, tac6é 2 TH:  +
Néu mg (kt) > ma tan > Am=ma - mg
+ Néu mg (kt) < ma tan > Am=mg —ma
b. Dang bai tip mét kim loai phén teng véi dung dich hai muéi
- Phan ung xay ra theo thu tu:
nA +aC™=> nA*™ +aC(1)
Két thac phan ang (1) néu A con du, C™ hét thi: mA + aB™> mA™ +aB  (2)
Ta c6 mot s truong hop: Trong dung dich sau phan ng c6 chira:
- 3 ion kim loai: chwa xong phan tng (1): B™ chua phan tng, A tan hét, C™ du.
- 2 ion kim loai: pir 1 hét, phan mg (2) chua xong: C™ hét, B™ du, A hét
- Chi ¢6 1 ion kim loai thi phan tng (1)(2) da két thic: C™ hét, B™ hét, A hét hay du.
Néu bai toan khong cho sé mol A ma chi cho biét s mol ban dau cua B™, C™ thi ta dung
phuong phap xét khoang dé biét bai toan dang xét nam & khoang nao trong phan tng (1) va
2). ,
c. Dang bai td@p hai kim logi phdn #ng véi dung dich mgt muai
- Phan tng xay ra theo thir tu  nA +aC™ > nA* +aC
- Két thic phan ung (1), néu A hét, C™ con du thi: nB + mC™-> nB™ + mC
- Dya vao dir lidu dé bai cho dé xét cac truong hop va giai nghiém thich hop
d. Dang bai tdp hai kim logi tac dung véi dung dich hai mudi
- Phan ung xay ra theo thtr ty uu tién: kim loai ¢6 tinh khir manh nhét wu tién phan ung voéi
ion kim loai c6 tinh oxi h6a manh nhit
- Dua vao dir liéu bai toan cho ta co
Trwong hep 1: Biét s6 mol ban dau cua A, B, C**, D*
Phan tng xay ra theo thu tu
dA +aD"> dA*™ +aD
Néu A du, D* héttaco :
cA+ aC” > cA* +aC
Néu A hét, D% con du ta co:
dB +bD* = dB" +bD
Truwong hep 2: Khong biét sé mol ban dau ta dya vao thanh phan cac ion trong dung dich
sau phan ¢ng hoic thanh phan céc chat ran dé du doan chat nao hét, chat nao con du.
Vi du: (Trich dé PHKA 2013) Cho hdn hgp X gém 0,01 mol Al va a mol Fe vao dung dich
AgNO; dén khi phan tng hoan toan, thu dwoc m gam chat rin Y va dung dich Z chira 3
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cation kim loai. Cho Z phan ung véi dung dich NaOH du trong diéu kién khdng c6 khong
khi, thu duoc 1,97 gam két tua T. Nung T trong khong khi dén khéi luong khong ddi, thu
duoc 1,6 gam chét ran chi chira mot chat duy nhat. Gia tri caa m a:

A.864 B.324 C.6,48 D.9,72

Suy lugn: Dung dich Z chira AI**, Fe**, Fe?*. Chét ran Y chi c6 Ag.

Goi x la s6 mol Fe?* va 'y 1a s6 mol Fe®" :

90x + 107y =1,97 {X = 0,01

x+y:£2 y=0,01

160

Khéi lugng chét ran Y: m = (0,01x3+0,01x2+0,01x3) x108 = 8,64 (g) = Dap 4n A.
3.5. Dang 5: Dang bai tap vé phan &ng nhiét kim loai

Dé giai cac bai tap phan nay ching ta phai biét cach van dung cac dinh luat bao toan:
bao toan nguyén tir, bao toan khdi lugng. Ciing nhu sir dung thanh thao phuong phap bao
toan electron.
Vi du (Trich dé THPTQG 2015) Khtr hoan toan 4,8 gam Fe,O; bang CO du & nhiét do cao.
Khéi lugng Fe thu dugc sau phan éng 1a:
A. 1,44 gam B. 1,68 gam
C. 3,36 gam D. 2,52 gam
Suy lugn: Bao toan nguyén tb Fe ta co:
Nge = 2N o, =0,06mol — me, =3,369 > Dap an C

3.6. Dang 6: Dang bai tap dién phan

Khi tan vao nuéc, cac chat phan li thanh cation va anion, cation di chuyén vé catot
(Cuc am); anion di chuyén vé anot (Cuc dirong).

Tai catot: Thuc hién qua trinh kht cation.

Tai anot: Thuc hién qua trinh oxi hoa anion.

Nam viing cac qué trinh va sir dung cic phuong phap dé giai bai tap. Trong qué trinh
giai str dung két hop phuong phap bao toan dién tich, bao toan electron,... va sir dung cong
thirc Faraday dé lap cac phuong trinh tim ra cac dai lugng bai toan yéu cau.

Vi du: Bién phan 100 ml dung dich NaCl v¢i dién cuc tro c6 mang ngan vdi cuong do dong

dién I = 1,93A. Dung dich thu dugc sau khi dién phan c6 pH = 12. Biét thé tich dung dich

khong ddi, clo khong hoa tan trong nude va hiéu suit dién phan 100%. Thoi gian tién hanh

dién phan la:

A.50s B.60s C.100s D.200s

Suy lugn: pH=12 — [OH]=10% —» N_ . =10°M

Tai catot (=) xay ra phan tmg: 2H,0 + 2e — H, + 20H" — n, = 10° mol

n,.F _ 10°.96500 _
I 1,93

50s

— t=

m.nF _ 10°2.96500 _
Al 2.1,93

50s

hoicm=10%g > t=
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— Papan A
3.7. Dang 7: Dang bai tap nhan biét

Dé nhan biét cac kim loai ta dua vao dic diém 1y tinh va héa tinh dé chon cac thudc thur
phu hop cho m&i kim loai. Tir cac dau hiéu dic trung dé nhan biét sy c6 mat cua cac chit
can nhan biét.
Vi du: C6 5 mau kim loai Ba, Mg, Fe, Al, Ag néu chi dung dung dich H,SO, lodng c6 thé
nhan biét dugc nhirng kim loai nao ?
A. Ba, Ag B.Ca 5 chat C.Ba, Ag, Al D. Ba, Ag, Fe
Suy lugn: Cho axit tac dung lan lugt véi céc kim loai:
- Kim loai ndo vira xuét hién khi vira tao két taa 1 Ba.
- Khdng ¢6 hién tuong nao la Ag.
- Kim loai nao xuét hién khi 1a Mg, Fe, Al.
Cho Ba (vira nhan biét) vao 3 san pham cua 3 kim loai con lai.
- Mau thir nao c6 xuit hién két taa trang 1a Mg.
- Mau thir ndo xuét hién két taa tring xanh 12 Fe.
- MAu thir ndo xuét hién két taa roi tan 1a Al
Ta nhan biét dugc 5 kim loai.

- béapan B
4. Két luan
Qua phan tich va khao sat di phan loai duoc 7 dang bai tap phan kim loai thuong gap va
dua ra phuong phap giai cho cac dang bai tip. Bao gom
+ Dang bai tap xac dinh tén kim loai.
+ Dang bai tap kim loai tac dung vai axit.
+ Dang bai tap kim loai tac dung vé6i nudce va dung dich kiém.
+ Dang bai tap kim loai tac dung véi dung dich mudi.
+ Dang bai tap vé phan ung nhiét kim loai,
+ Dang bai tap dién phan.
+ Dang bai tap nhan biét.
Trong qué trinh giai cac em can nim viing kién thirc va két hop nhiéu phuong phéap giai dé
dua ra cac phuong phap nhanh va cho két qua chinh xac nhatd
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