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SO GIAO DUC THANH PHO HO CHIi MINH 2020 — 2021
Céu 1: (3,0 diém)
1.1. Trén ban thi nghiém c6 nhiing chét ran riéng biét mau trang 1a: Na,CO3, KHCOs, Ba(HCO3)2, MgCO3, BaSOx.
Mot hoc sinh da 1dy mot trong nhiing chat trén ban dé lam thi nghiém va dugc két qua nhu sau:
— Thi nghiém 1: Cho tac dung véi dung dich H»SO4 (lodng, du) thiy chét ran tan hoan toan va dong thoi thoat ra
chat khi 1am dyc nuéc voi trong.
— Thi nghiém 2: Nung ndng ciing thay thoat ra chat khi 1am duc nudc voi trong.
— Thi nghiém 3: L4y chat rdn con lai sau khi nung hoan toan ¢ thi nghiém 2 cho tac dung véi dung dich HCI ciing
thoat ra chat khi 1am duc nudc voi trong.
Em hiy cho biét hoc sinh trén da iy chat ndo trén ban dé lam thi nghiém? Lap luan va viét cac phuong trinh hoa
hoc xay ra.

1.2. Chon phat biéu dung — sai.

a) Cho mot mau kim loai Na vao dung dich CuSO4 théy xuét hién chit rin mau do.

b) Suc khi CO; hoac cho dung dich HCI dén du vao dung dich NaAlO; déu thu duoc két tia keo tréng.

¢) Gang duoc luyén trong 16 cao bang cach dung khi CO khir oxit sit & nhiét d6 cao.

d) Con dao 1am bang thép khong bi gi néu sau khi cit chanh roi rira that sach va lau kho.

e) Khi Cl, duoc diéu ché trong cong nghiép bang phuwong phéap dién phan dung dich NaCl bdo hoa c6 mang
ngan xép.

f) Hon hop mudi natri cta cac axit béo 1a thanh phan chinh ciia xa phong.

1.3. Cac dung dich: NH4Cl, Na,CO3, HNO3, BaCl, va HoSO4 déu c6 ndng d6 1M duge danh sé ngiu nhién tir 1 dén
5. Dung dich 5 déu cho két tua tring voi dung dich 3 va 4, nhung khong phéan tng véi dung dich 1 hoic dung dich
2.

a) Xac dinh dung dich 5.

b) Khi tron cing thé tich dung dich 3 va dung dich 4 thi ¢6 hién tuong nao xuat hién? Viét phuwong trinh hoa
hoc minh hoa.

1.4. Cac nguyén tir trong phan tir lién két v6i nhau bang lién két hoa hoc. Dé pha v mot lién két hoa hoc can phai
cung cip mot nang luong xac dinh. Khi mot lién két hinh thanh, né téa ra méi trudng xung quanh mét ning luong
dung bang ning luong can cung cip dé pha va lién két d6. Gia tri ning lugng d6 goi 13 ning luong cua lién két hoa
hoc. Bang sau cho biét nang luong lién két ciia mot s lién két hoa hoc:

Lién két H-H -1 H-1
Nang lugng (J) 7,24x107" 2,51x107" 4,95x107"
Phan tng giita khi hidro (Hz) va khi iot (I2) tao thanh khi iotua (HI) duoc biéu dién bang phwong trinh hoa hoc sau:
H, + I, — 2HI. Trong phan tmg nay, su khac biét giita tong ning luong can dé pha v cac lién két va tong nang
lwong toa ra khi hinh thanh cac lién két méi (tinh bang J) 1a bao nhiéu?

Huéng dan
1.1.
Chét ran tan trong dung dich H2SO4 lodng, du thu duoc khi 1am duc nudc voi trong = Chat rin 1a mubi
hidrocacbonat, mudi cacbonat khong tao két tha voi HaSO4:
Na,CO; + H,S0, — Na,SO, + CO, T + H,0
2KHCO, + H,S0, — K,S0, +2C0, T + 2H,0
MgCO; + H,S0, — MgSO, + CO, T + H,0
= Loai BaSO4, Ba(HCO3)s.
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Khi lam duc nudc voi trong 1a COx:
CO, + Ca(OH), — CaCO; { + H,0
Céac mubi bi nung néng gdm: KHCO3, Ba(HCO3)2, MgCOs
0
2KHCO, —— K,CO, + CO, T +H,0 T
0
Ba(HCO,), —— BaCO; + CO, T + H,0 T
0
BaCO, —— BaO + CO, T

MgCO; — MgO + €O, *
Chat ran con lai sau khi nung hoan toan & thi nghiém 2 tac dung voi dung dich HCI thu dugc khi 1am duc nudc
voi trong chi c6 KoCOs:
K,CO; + 2HCI — 2KCl + CO, T + H,0
— Hoc sinh di lay KHCO:.
1.2. a)
Céc phuong trinh hoa hoc:
2Na + 2H,0 — 2NaOH + H, T

CuSO, + 2NaOH — Cu(OH), ¥ + Na,SO,
%f_/

xanh

— Phat biéu (a) sai.
1.2. b)
Suc khi CO> du vao dung dich NaAlO; thi thu duoc két tia keo tring:

CO, + NaAlO, + 2H,0 — Al(OH), { + NaHCO,

—
keo trang

Cho dung dich HCI du vao dung dich NaAlO; khong thu dugc két tua tring:

HCI + NaAlO, + H,O0 — AlI(OH), 4 + NaCl

Al(OH); + 3HCI — AICl; + 3H,0
— Phat biéu (b) sai.
1.2.¢)
Gang 13 hop kim ciia sat voi cacbon va mot sb nguyén td khac. Gang dugc luyén trong 10 cao bang cach ding khi
CO khtr oxit sit & nhiét d6 cao:

0
CO + 3Fe,0; ——> 2Fe;0, + CO,
0
CO + Fe;0, —— 3Fe0 + CO,

CO + FeO —Y Fe + CO,

— Phat biéu (c) ding.

1.2. d)

Con dao l1am bang thép khong bi gi néu sau khi cit chanh rdi rira that sach va lau kho.

— Phat biéu (d) dung.

1.2.¢)

Khi Cl, dugc diéu ché trong cong nghiép bang phuong phap dién phan dung dich NaCl bdo hoa c6 mang ngan xdp.
2NaCl + 2H,0 —&énphancomingngdn_, HNaOH + H, T+ Cl, T

— Phat biéu (e) ding.
1.2.1)
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Hon hop mudi natri hodc kali ctia cac axit béo 1a thanh phan chinh ciia xa phong,

= Phat biéu (f) ding.

1.3.a)

Dung dich 5 déu cho két tia tring v&i dung dich 3 va 4, nhung khong phan tmg véi dung dich 1 hodc dung dich 2.
= Dung dich 5 1a dung dich BaCl,:

BaCl, + Na,CO, — BaCO; { + 2NaCl

D
trang

BaCl, + H,SO, — BaSO, | + 2HCI
N
trang

= Dung dich 3 va 4: NaxCOs, H2SO4 (khong theo thur ty)
1.3.b)
Khi trén cuing thé tich (cung s6 mol vi ndong dé nhu nhau) dung dich 3 va dung dich 4 thi c6 bot khi khong mau
xuét hién:

Na,CO; + H,S0, — Na,SO, + CO, T + H,0
1.4.
Su khéc biét gitta tong nang luong can dé pha v cac lién két va tong niang luong téa ra khi hinh thanh cac lién két
moi (tinh bang J) 1a:

7,24x107" +2,51x107"? =2x4,95x107"°| = 0,15x107"7 J

Cau 2: (2,75 diém)
2.1. Cac hidrocacbon A, B, C déu c6 phan tir khéi bang 56 va biét rang:
— A phan tng hoan toan voi Ha (Ni, t°) hodc Br; (trong dung dich) hoic HCI déu chi tao 1 san pham hitu co.
— B phan tmg hoan toan v6i Ha (Ni, t°) chi tao 1 san pham hiru co voi mach cacbon ¢ phan nhanh.
— C phén (g hoan toan v&i Ha (Ni, t°) tao 2 san pham hitu co.
Hay xac dinh cong thirc cAu tao cua cac hidrocacbon A, B, C va viét cac phuong trinh héa hoc minh hoa.
2.2.
a) Khi d6t chay hoan toan 0,01 mol hop chét hiru co A bing 0,03 mol khi O (vira di) thi thu dugc két qua:
Ny, =Ny o —Neo, va ng, = 1,5.nC02 . Xac dinh cong thirc phan tir cua A.
b) Cho cac hop chat hitu co: metan, etilen, axetilen va glucozo. Hay chon hai hop chét hiru co thich hop dé
diéu ché truc tiép duoc hop chit hitu co A (6 ciu a) va viét phuong trinh hoa hoc minh hoa.
2.3. Viét cac phuong trinh hoa hoc dé hoan thanh so d6 phan tmg sau (ghi rd diéu kién phan tmg, néu co), trong dé
A, B, D, E, F, K, G, H la nhitng hop chét hitu co khac nhau.
B——E——C,H,0, (K)

A

D——»F——G—"2% ,C,H,0, (H)
Biét rang: d6t chay hoan toan 4,4 gam hop chat hiru co A bang khi oxi thu duoc 0,3 mol CO2 va 0,4 mol H,O.
Huéng dan
2.1.
A, B, C déu c6 cong thirc phan tir 1a C4Hs. Cac cong thirc cAu tao ctia C4Hs:
H,C=CH—CH,—CH;  HzC—CH=——CH——CH, HZC:C|)—CH3
CHs CHj

A
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C = C, vong 3 canh c6 phan tmg véi Ha (Ni, t°), dung dich Brz, HCI.
Vong 4 canh phan tmg v&i Ha (N, t°), khong phan tmg véi dung dich Br, va HCL
A tac dung voi HCI thu duge 1 san pham hitu co = A phai ¢6 cau tao ddi xtmg
— Cong thirc ciu tao ctia A : CH; — CH=CH — CHs.
HsC—CH=—CH—CH; + H, HyC—CH,—CH,—CHj

H;C—CH=—CH——=CHj3 + Br, —— H3C—C|)H—C|:H—CH3
Br Br
H;C—CH=—/CH—CH; + HCl — H3C—CH2—C|3H—CH3

Cl
B phan tmg hoan toan véi Ha (Ni, t°) chi tao 1 san pham hitu co v6i mach cacbon c6 phan nhéanh.
= Cong thtrc cau tao cua B:

CHj
Phuong trinh hoéa hoc:
H,C=C—CH; + H, N . H.Cc—CH—CH,
(|3H3 C|)H3

C phan tng hoan toan v&i Ha (N1, t°) tao 2 san phdm hitu co.
= Cong thirc cau tao cua C:

CHs
Phuong trinh héa hoc:
CH, (|3H3
CH =
Ni, tO / \ = HsC_CH_CH3
A tH —— HiC  CHy &
3
CH,4 C|3H3
0 CH, = HsC—CH,—CH,—CH
+ H Ni, t / 3 2 2 3
& 2 > H,C—CHs

2.2. a)

1’102 = 1, S'HCOZ = HCO2 = % = 0,02 mOl

Dbt chay A thu duge CO,, H2O = A chira C, H va c6 thé c6 O = Pit cong thirc ciia A: CxHyO..
So dd phan tmg:
0
C,H,0,+ 0, —— CO, + H,0

| — —_— [SE— ——
0.01 mol 0,03 mol 0,02 mol 0,03 mol
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BINT C 0,02
BINT H 2.0,03 _

———>y. =2. =
Y-cm o, 2ny o=y

0,01
BINT O
—)Z.anHyOZ + 2.1’102 = Z.HCOZ + HHQO = Z.0,0l + 2.0,03 = 2.0,02 + 0,03
=z=1
= Cong thtrc phan tir ciia A 1a C2HgO.
2.2.b)
A ¢6 2 cong thic cAu tao: CH3z — CH2 — OH, CH3 — O — CH3s.
Do diéu ché truc tiép A trong cac chat: CH4, CaHa, CoHa, CsH1205 (glucozo) = A 1a CH; — CH, — OH:
.0
CH, =CH, + HOH 2%t CH, -CH, -OH

%\f—J
etilen

——
glucozo
2.3.
Xac dinh A:
Dét chay A thu duge CO,, HO = A chita C, H va c6 thé c¢6 O.
= mg,, =0= A chi chia C, H
Neo, <Nyo = A:CHy,
So dd phan tmg:
C.H,, ., —%2nCO, + (n+1)H,0
\ﬂ_—/

A

_Bco, _%_

3= A:CH,
nA b)

Céc phuong trinh hoa hoc:

0
CH, -CH, —~CH; —— CH, =CH, + CH,
—_— Hls_z
A B

.0
CH, =CH, + HOH —**' CH, - CH,OH
\_W——J

5 E

CH, —~CH,OH + O, —™"&"" , CH COOH + H,0
E K

CH, + Cl, —& , CH,CI + HCI
S F

0
CH,Cl + NaOH —— CH,0H + NaCl
\_ﬂ/__J %/_—/
F G
SO, dac
CH;OH + HCOOH e+ HCOOCHj + H,0

S t
G
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Cau 3: (2,25 diém)

3.1. Hdn hop X gdm ZnSO4, CuSO4 va Fex(SO4)s. Thanh phan phan tram khdi luong cta luu huynh trong hdn
hop X 14 22,19%. C6 thé diéu ché duogc ti da bao nhiéu gam hdn hop ba kim loai tir 7,21 gam hdn hop X?

3.2. Tron 27,84 gam Fe O3 véi 9,45 gam Al roi thuc hién phéan tng nhiét nhom (gia su chi xay ra phan tng khur
oxit st thanh kim loai Fe), sau mot thoi gian thu duge hdn hop B. Cho hdn hop B tac dung véi dung dich H2SO4
loang du thu dugc 9,744 lit khi H» (dktc). Xéac dinh hi¢u Sut phan tng nhiét nhoém.

3.3. Hoa tan hoan toan m gam hdn hop X gdm Na, Ba, K»O va BaO (trong d6 oxi chiém 10% vé khéi luong) vao

nudce, thu duge 300 mL dung dich Y va 0,336 lit khi H> (dktc). Trén 300 mL dung dich Y véi 200 mL dung dich

gém HC1 0,2M va HNO3 0,3M, thu dugc 500 mL dung dich c6 su hién dién cua ion OH™ véi néng d6 0,1M. Xac
dinh gié tri cia m.

Biét rang: — Phan (g axit — bazo xay ra thuc chat 1a H+(dd axiy T OH (44 bazey = H2O

~ Do T Vaa ><CM, OH™
Huéng din
3.1.
ng = W ~ (0,05 mol

BINT S
—) = =
gy, =Ng = Ngy, = 0,05 mol

3.2
27,84
nFezo3 = W = O, 174 mol
4
Ny = 2 75 =0,35 mol

n :ﬁ:0,435 mol
H, =7

Phéan tmg nhiét nhom:
DAl + Fe,0, — 5 ALO, + 2Fe
pi:2x —> X X 2x mol
= B gdom: ALO; (x mol); Fe (2x mol); Al du (0,35 — 2x) mol; Fe;Os3 du (0,174 — x) mol.
B tac dung vdi HoSO4 loang, du:
ALO;, +  3H,S0, - Al,(SO,); + 3H,0
Fe + H,50, —» Feso, + H,T
2x > 2x mol
Fe,0, + 3H,S0, — Fe,(SO,); + 3H,0
2Al + 3H,80, — AL(SO,); + 3H,T
3.(0,35-2x)

(0,35-2x) > EEEC— mol

oot 3.(0,3;—2)()

=0,435=x=0,09 mol
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nA] _ 0,35 > nF6203
2 2 1

NEe,0; (pi)

= Hiéu sudt tinh theo Fe,0;

0,09

H= .100% = 4.100%:51,72%

nFeZO3 (ban dau) ’

3.3.

Ny = 0,336 =0,015 mol
H, =7

b

Ny =0,2.0,2 =0,04 mol
NyNo, = 0,2.0,3=0,06 mol

=0,5.0,1=0,05 mol

}:>IIH+ =0,04+0,06 =0,1 mol

n
OH"™ (dd thu duoc)

=n__ _ =0,1+0,05=0,15 mol
OH™ (Y)
So dd phan tmg:
Na, Ba NaOH, Ba(OH),
+ H,0 - + H,T
KZO’ BaO KOH —
0,015 mol
m gam X (%mg = 10%) ddyY (nOH’ =0,15 mol)
BINT H 0,15+2.0,015
—— 2y = no-+ 2ny, =0y o= — 5 - 0,09 mol

BINT O

>Nox) Hy,0 =N - = Nox) =0,15-0,09 =0,06 mol

OH
_ Moy 16.0,06 B
m= =

0%  10%
Cau 4: (2,0 diém)

4.1. Hon hop A gdm mot anken (CqnHan) va hidro c6 ti khéi so voi Ha bang 6,4. Cho hdn hop A di qua niken va
nung nong thu dwoc hdn hop B ¢o ti khdi so v6i Ha bang 8 (gia sir hiéu sut phan tmg 14 100%). Xac dinh cong
thirc phan tir cua anken.

4.2. Hop chét hitu co Y ¢6 khdi luong 3,54 gam & 0°C va 1 atm c6 thé tich 0,672 lit. Phan tich chat Y cho thdy c6
chtra 40,678% C; 5,085% H; 54,237% O (theo khéi luong).

a) Xac dinh cong thirc phan tircua Y.

b) Chét hitu co Y tac dung hoan toan v6i kim loai Na hay véi NaOH déu theo ti 16 1 : 2. Viét cong thirc cau
tao ¢6 thé c6 cua Y.

4.3. Khi d6t chay hoan toan m gam hdn hop X gom C,H;COOH va (CH3COO0);C3Hs bang O; thi thu duoc 23,76
gam CO,. Mit khac, ldy m gam hdn hop X tac dung hoan toan (c6 dun ndng) véi V ml dung dich NaOH 1,6M
(lay du 20% so v6i lwong can dung) thu dugc 0,92 gam glixerol. Xéac dinh gié tri ciia V.

Huéng dan

4.1.

Ma =6,42=12,8

Mg =8.2=16 = H, du, anken hét

Lay 1 mol A =>m, =1.12,8 =12,8 gam

So d6 phan tng:
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CnH2n Ni, 19 CnH2n+2
H, H, du
\—w_—J \—W—J

A B
ﬂ—)mA =mpg = myg =12,8 gam
ng = 12,8 =0,8 mol
6
bat s6 mol cac chat trong A: CnHa, (a mol); Hz (b mol).
=a+b=1()
Phuong trinh hoéa hoc:

CnH2n + H2 Nl4t0) CnH2n+2
a— a a mol
B gdm: CyHan +2 (a mol); Hz du (b — a) mol.
=a+(b—a)=0,8=b=0,8 mol
a+b=1=a=0,2 mol
me gy, +my =my =14n.0,2+2.0,8=12,8=n=4

Cong thure phan tir cua anken: C4Hs.

4.2. a)
Ap dung phuong trinh trang théi:
nzﬂ:nY :222&:0,03 mol
RT 228 0+273)
273
3,54
=——=118

Y 0,03
Dat cong thtrc cia Y: CiH,0O,
12x

——.100% =40,678% = x =4
118

Y 100% =5,085% =y =6
118

%.100% =54,237% = z=4

= Cong thtrc phan tir ciia Y: C4HeOs.

Nhdn xét: D& nay hoi sai sét khi do thé tich Y & dang khi ma & 0°C, v6i cong thirc phan tir C4HsO4 thi & diéu kién
thudng co thé 1a chét 1ong hodc chét ran.

4.2.b)

Y tac dung voi Na =Y ¢6 nhom —OH, —COOH.

Y tac dung voi NaOH =Y c6 nhoém —COOH, —COO- (este).

Y tac dung hoan toan véi kim loai Na hay véi NaOH déutheotilé 1:2 =Y ¢6 2 nhom —COOH

— Céc cong thirc ciu tao thoa man Y:

COCH CH; COOH
Céc phuong trinh hoéa hoc:
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C,H,(COOH), + 2Na - C,H,(COONa), + H, T
C,H,(COOH), + 2NaOH — C,H,(COONa), + 2H,0

4.3.

Xét giai doan X tac dung voi dung dich NaOH du:
e H, (OH); = 0’9% =0,01 mol

Céc phuong trinh hoa hoc:
C,H,COOH + NaOH —"—» C,H,COONa + H,0 M)
(CH,CO0);C;Hy + 3NaOH —t0—> 3CH,;COONa + C;H5(OH); (2)
M’Il(CH3c00)3c3H5 =N p,(0H);, = N(CH,yc00),c405 = 0:01 mol

Xét giai doan d6t chay X:

Neo, = % =0,54 mol

BINT C
—3. ) - . . _
3.0¢ 1 c00m +90(CHC00),C3H;s = Mo, = 3-0¢,Hyco0n T9-0,01=0,54

Theo (1), (2) _ _ _
NNAOH (ban ddu) = DNaOH (pir) T INaOH (dw) = MNaOH (pir) T 20%-Nna0m (pi)
= NN,OH (ban daw) = 0518 +20%.0,18 = 0,216 mol

0,216

=>V= =0,135 lit =135 ml

9



