SO GIAO DUC VA PAO  KY THI CHON HOC SINH GIOI CAC MON VAN HOA CAP

TAO TiNH
LONG AN NAM HOC: 2023 - 2024
HDC CHiINH THUC MON THI: HOA HOC (THPT)

NGAY THI: 31/3/2024

(HDC co 12 trang) Thoi gian: 180 phut (khdng k€ thdi gian phat d&).

HUONG DAN CHAM THI

Cau 1 (4,0 diém).
1.1 (1,5 di€ém):

a) X la nguyén t6 hda hoc cé trong thanh phan cla chéat cé tadc dung oxi
hda va sat khuan manh, thuong dugc st dung véi muc dich khir trung va tay
trang trong linh vuc thay san, dét nhudém, x& Ii nuéc cap, nudc thai, nudc bé
boi. lon X~ cé téng s6 cac hat (p, n, e) bang 53, trong dé s6 hat mang dién
nhiéu hon s6 hat khéng mang dién la 17 hat. Viét ki hiéu nguyén t& cla
nguyén to X.

b) Tai mot khu vuc cta nuéc Uc, gia sic khdng phat trién manh mac du
c6 thic an thdé xanh thich hgp. Mot cubc diéu tra cho thay nguyén nhéan la do
khong cé du cobalt trong dat. Cobalt tao thanh cation 6 hai dang la Co?* va Co
3* (Z=27). Viét cau hinh electron cla hai cation nay va so dé phan bo cac
electron vao cac 6 orbital. Cho biét s6 electron doc than trong mai ion.

1.2 (1,0 di€m):
a) Qué trinh quang hop xay ra khi cé diéu kién anh sdng mat troi, khi dé

carbon dioxide va hoi nudc dugc diép luc hap thu tao san phdm glucose
(CéH1.06) dé€ tong hop carbohydrate va gidi phéng oxygen. Hay lap phuong
trinh héa hoc cua phan ing quang hgp é cay xanh. Qua trinh quang hgp cula
thuc vat cé vai tro nhu thé nao doéi véi cudc séng?

b) Cho potassium iodide (KI) tdc dung véi potassium permanganate
(KMnQ,) trong dung dich sulfuric acid (H,SO,) thu dugc 6,04 gam manganese
(1) sulfate (MnSQ.,), I, va K;S0,. Viét phuong trinh phdn Ung va tinh s6 gam
iodine (l,) tao thanh.

1.3 (1,5 diém):
a) Nguyén to A la thanh phan thiét yéu cho su séng. B la nguyén to rat

guan trong trong nhiéu nganh céng nghiép: dé6 gém, men s, thuy tinh, vat
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liéu ban dan, vat liéu y té... Oxide (ng vGi hda tri cao nhat cla 2 nguyén té A
va B déu cé dang RO,. Hgp chat khi véi hydrogen cta A chtta 75% A vé khoi
lugng, con hop chat khi véi hydrogen cta B chira 12,5% hydrogen vé khoi
lugng. Viét cong thidc hop chat khi véi hydrogen cla cac nguyén té A va B.

b) Viét dang cong thirc theo mo6 hinh VSEPR va du doan dang hinh hoc
cla cac phan tu CS,, SO..

Cau o bié
Dap an
1 m
1.1 [2Z+N =52 _ Z=17 0,2
(1,5d | 5) [22-N=16  [N=I8 5
)
KHNT: €l 0,2
5
b) Cau hinh Co: 1522s522p®3s23p®3d’4s?
Co?*: 1522522p®3523p°3d’ 0,2
Co3*: 1522522p®3523p°®3d° 5
So d6 phan bo electron vao cac orbital 0,2
Co™  [tyayt F & [Ar 5
Com [yt [kt [t ] [AT] 0,2
5
S0 electron doc than trong Co?* va Co**:3 va 4 o,
25

1.2 | a) Qué trinh quang hgp cua cay xanh xady ra theo phadn tng: | 0,2

# 2 #] -2 qa +1 -2 0
(1,0d 6CO, + 6H0 —"~ CH.,0, + 60,

Qua trinh quang hop téng hop carbohydrate, tich Iy nang 0,2
luong cho thuc dong vat, dong thai hap thu CO,, giai phdng 5
O, gitip 6n dinh lugng CO,, O, trong khéng khi.

b) ™o, = 0,04 mol 0,2

10KI + 2KMnO, + 8H,SO, —— 2MnSO, + 51, +
6K2504 + 8H20 0,04 mol
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- 0,1 mol
m = 0,1.254 = 25,4 gam. 0,2
5
1.3 a) Céng thuc hop chat khi véi hydrogen cta A va B: AH,va 0,2
(1,5d BH. >
A 75
) 4 25 5 A=12.A1a C (carbon)
= Cong thic hop chat khi véi hydrogen cta A la CH, 0,2
5
B_875 0,2
4 125 = B=28. A3 Si (silicon) 5
= COng thuc hop chat khi véi hydrogen cua B la SiH, 0,2
5
b) CS. AX, 0,2
Pudng thang 5
SO, AX3E;, 0,2
Dang géc 5

Cau 2 (4,0 di€m).
2.1 (2,0 diém): Silicon c6 dd tinh khiét cao dugc dung trong cdng nghé ban
dan. Silicon dugc diéu ché bang phan (ng sau:
Si0.(s) + 2C(s) ¥ T si(s) + 2CO(g)

a) Hay du doan su thay déi entropy cla hé khi xay ra phan ng trén. Giai
thich.

b) Tinh AS3s cla qua trinh diéu ché silicon theo phan Ung trén.

c) Tinh gia tri A, s clia phan Gng trén. Gia su bié€n thién enthalpy, bién
thién entropy cua phan ng khéong phu thubéc vao nhiét d6. Phan ing sé tu
dién ra theo chiéu thuan bat dau tir nhiét d6 nao?

Cho biét:
Chat SiOy(s) C(s) Si(s) CO(q)
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SS98(J K-1 mol.l) 41,8 5,7 18,8 197,6

Ao (kg molt) | - 9109 0 0 ~110,5

2.2 (1,0 diém): Nam 1977, mét kho luong thuc tai thanh phé Westwego (MY)
da xady ra mot vu né Ién. Sau khi diéu tra, ngudi ta phat hién tha pham la
nhrng hat bui b6t mi va su ma sat ctia canh tay d& véi banh xe van chuyén.
Nhiéu vu né tuong tu cling da xay ra & nhirng kho bét mi, xudng nhua, khu ché
tac kim loai... Trong cac nhan xét dudi day nhan xét nao ding, nhan xét nao
sai?

a) Hién tuong nd bui xay ra ¢ khéng gian tréng sé manh hon nhiéu so véi
trong khéng gian kin.

b) Nguodn nhiét kich né cho céac vu n6 bui c6 thé la ngon Ira den chiéu
sang, nhiét do ma sat, tia Iira dién.

c) Nhién liéu trong cac vu né bui la nhirng hat bui min chdy dugc nhu tinh
bot, nhua, cao su, kim loai, than.

d) Cac hat bui cang min, cang phéan tan trong khong khi thi kha nang né
cang cao.
2.3 (1,0 diém): O mot nhiét do xac dinh chat A tham gia dong thoi hai
phan Gng tao chat B va C nhu sau:

A-B (1) A-C (2)

Ti l1é gid tri hang s6 téc do clia phan ing (1) so vGi hang so toc dd clia phan (ng
(2) la 1:5. Khi tang 10°C thi téc d6 phdn Ung (1) tang 3 Ian, téc d6 phan Ung (2)
tang 2 1an. HAi khi tdng bao nhiéu °C thi trong hén hgp san pham thu dugc ti 1é
s6 mol cta B so véi C la 3:27

Cau Pap an pié
2 m
2.1 |a) 0,25

(2,0 |- Theo chiéu thuan, phan ng tang 2 mol khi, d0 mat trat tu
d) cUa hé tang.

- Khi phan &ng xay ra theo chiéu thuan thi entropi clia hé 0,25
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tang.

b) 0,5
ASH=2.197,6 + 18,8 - 2.5,7 - 41,8 = 360,8 ] K
C) 0,25
A= 2.(-110,5) - (- 910,9) = 689,9 kJ
A S = A Has - Ta St = 689,9 - 298.360,8.10° = 582,3816 | 072>
K.
Phan Gng tu dién ra khi: 689,9 - T.360,8.103< 0 =T > 0,25
1912,1397 K.
Khi nhiét d6 bat dau 16n hon 1912,1397 K thi phan Gng bat | 0,25
dau tu dién ra.
2.2 |a-sai b-didng c-ddng d-ddng 0,25
x4
(1,0
d)
2.3 K3k 0,25
(1,0 |- Goixlasélantang 10°C: SEERS
d)
kol ko208 0,25
-Theo dé&: k: 5k
L :%:« x=4,97 0,25
- Vi ti Ié mol ctia B so vé6i C la 3:2 nén: k, 2
- Can tang 49,7°C. 0,25
Cau 3 (3,0 di€m).
3.1 (1,5 diém):
a) Trong binh kin c6 hé can bang héa hoc sau:
CO. (g) + Hz (@) ¥ T €O (g) + H:0 (g) AH >0,

Xét céc yéu t6 sau tdc ddng dén hé can bang: (1) tang nhiét do; (2) thém moét

luong hoi nudc; (3) giam ap suat chung cta hé; (4) dung chat xuc tac; (5) thém
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mot luong CO,. Trong nhiing tac dong trén, tdc déng nao lam can bang chuyén
dich theo chiéu thuan.

b) Cho can b&ng hoé hoc sau: Co(g)+H,0(g)i §F H,(g)+CO.(g)

O 700°C, hang s can bang Kc = 8,3. Cho 1,5 mol khi CO va 1 mol hoi nuéc vao
binh kin dung tich 10 lit va gilt & 700°C. Tinh ndng do6 cac chat & trang thai can
bang.

3.2 (0,5 diém): Phén chua (K;S04.Alx(S04)3.24H,0) c6 ing dung lam trong
nudc, lam chat cam mau trong cong nghiép nhuém... do ion AI** thay phan
trong nudc tao két tla dang keo trang.

a) Viét phuong trinh thdy phan cta AIP*.

b) Cho biét moi trudng cla dung dich phén chua.

3.3 (1,0 di€ém):

a) Tinh pH clda dung dich thu dugc sau khi tron 40 mL dung dich HCI 0,5
M véi 60 mL dung dich NaOH 0,5 M.

b) Cho dung dich CHsCOOH 0,1M (K,=1,58.107%). Can phai thém bao
nhiéu mol CHsCOOH vao 1,0 lit dung dich dé dé d6 dién li giam di mot nira.
Tinh pH cla dung dich méi. Gia st lugng acid thém vao lam thay déi thé tich
dung dich khéng dang ké.

Cau L bié
Dap an
3 m

3.1 | a) (1) Tang nhiét do, cdn bang chuyén dich theo chiéu phan | 0,2

(1,5 | ing thu nhiét (AH > 0) - Chiéu thuan. 5
d)
(5) Thém mot lugng CO, —» can bang chuyén dich theo chiéu 0,2
lam gidm lugng CO, — Chiéu thuan. 5
[CO],, =0,15M
b) [H,0],, =0,IM 0,5

co(g)+H,0(g)== H,(g)+C0,(g)

Ban dau: 0,15 0,1 0 0 M
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Phan ung: X X X X M
Cén bang: (0,15-x) (0,1 - x) X X M
Ap dung cbdng thuc:
[co,|n,] X.X 0,2
o= = :S__?g
(col[H,0]  (0,15- x)(0.1- x) 5
=> X = 0,086 (thod man)
Vay & trang thai can bang: 0,2
[CO.] = [H:] = 0,086 M. 5
[CO] = 0,064 M.
[H.0] =0,014 M.
3.2 | .y AP"+3H,0% "t AI(OH), " +3H~ 0,2
(0,5 5
d)
. Y e 2 SOT A 0,2
b) Phen chua c6 moi truong axit vi: K va =~ 4 khong bi
thay phan; AI** thay phan tao méi truong acid S
3.3 H® + OH" %3®H,0 0,2
(1,0 Mol: 002 ® 0,02 5
d)a) © Now @) =003 0,02=0,01 Vg o, =0,04+0,06=0,1L
14
®[OH" ], =ﬂ’m=[.‘l,lliEE'[H’“]=mr =10 ®pH =13 0,2
0,1 0,1 5
il ) N 0,2
b) CHs;COOH CHsCOO + H 5
C 0,1
[] 0,1(1- a) 0,1« 0,1«
, o =2=6,25.10"
Pé do dién ly giam di mot nlra : 2
Goi x la s6 mol CH;COOH thém vao
= C(I!-_(U-:JI! :|:|__I+_‘.{
Ol+0a ) 5510 = x =0,3
1- ex
pH =-log [H*] = -1l0og 0,4. 6,25.10°= 2,6 0,2
5
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C&u 4 (3,0 diém).
4.1 (1,5 diém):
a) Hop chéat vo co A chta 46,67% Fe con lai la sulfur. Hoan thanh cac

phan Ung sau:

i R b
A+0O0, —— B+ C B+0O, "~ D D+E —— F
Mg+F ~—— G+H+E H+0O, —— I+ E
|+ 0O, —— B B+Br,+E —— F+ M

Cho biét A, B, C, D, E, F, G, H, I, M la cac chat vb co khac nhau.

b) HOoNn hgp X gébm N, va H; cé ti 1é mol tuong (ng la 1:3. Nung néng X
trong binh kin (450°C, xUc tac Fe) mét thoi gian, thu dugc hén hgp khi cé s6
mol gidm 5% so vGi ban dau. Tinh hiéu suat cla phan Ung tong hgp NHs.

4.2 (1,5 di€ém):

a) NPK 10-10-5 1a mot loai phan bon 16t duge dung pho bién trong nong nghiép. Tt bon
nguyén liéu ban dau 1a Urea (46% N,); Superphosphate (20% P,Osy,); Potassium chloride (60%K
,Om) va mun phu gia ngudi ta tron duoc 200 kg NPK 10-10-5. Hiy tinh khéi lvong mdi loai
nguyén licu da su dung.

b) “Muéi iot” c6 thanh phan chinh la sodium chloride (NaCl) c6 b6 sung
mot lugng nho potassium iodide (KI) nham bé sung nguyén t6 vi lugng iodine
cho co thé gilip ngan bénh budu cd, phong ngtra khuyét tat tri tué. Trong 100
gam muodi iot cé6 ham lugng iodide tir 2 200 pg - 2 500 pg. Lugng iodide can
thiét cho moét thiéu nién hay nguoi trudng thanh tir 66 pg - 110 pg/ngay. Hdi
trung binh mot thi€u nién hay ngudi truéng thanh can bao nhiéu gam muéi i6t
trong mét ngay?

Cau o bié
Dap an
4 m
YoFe %S _ 46,07, 5333 _ 0,2
a.1 a)x:y= 50 32 50 32 5
(1,5 4Fe52 + 1102 - 2Fe203 + 8502
d) (A) (C) (B)
NPT 0,2
250,+ 0, " 1P 250,
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(D) 5
SOs + H,O — — H,S0,
(E) (F)
AMg + H,SO4 asc — — 4MgSO4 + H,S + 4H,0 0,2
G)  (H) >
2H.S+ O, — — 25+ 2H.0
(1)
S+ 0, — — S0, 0,2
SO, + Bra+ H,0 — — H,S0, + 2HBr >
(M)
X 4mol henhipX ® n, =1mol;n, =3mol 0,2
3H,(g)+N,(g)f *T 2NH,(g) 5
Ban ®&u: 3 1
phfneng: 3x X 2x
® D i = 4 = x=0,1
b) n, (3- 3x)+H(1- x)+2x 95
®H =21 100%=10% 0,2
1 5
4.2 |a) 0,2
(1,5 | - Khéi lugng Urea: (10.2.100):46 = 43,48 kg 5
d) | - Khdi luong Superphosphate: (10.2.100):20 = 100 kg
- Khai lugng Potassium chloride: (5.2.100):60 = 16,67 kg 0,2
- Khéi lugng mun: 200 - 43,48 - 100 - 16,67 = 39,85 kag. 5
b)
- Khi trong 100 gam mudi i-6t c6 chta ham lugng iodide la 2 200 | 0,25
ug.
+ Ham lugng iodide t6i thiéu ¢ mic 66 “9/ngay:
Mo =50 100=3 Gam
+ Ham lugng iodide t6i da & mdc 110 “9/ngay: 0,25
Mo e = 100=5 gam
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m

==

110

100=4,49

= lugng mudi can dung moi ngay tur 2,64 - 5 gam.

- Khi trong 100 gam mudi i-6t cé chta ham lugng iodide la 2 500 | 0,2
ug. 5
+ Ham lugng iodide t6i thi€u ¢ mic 66 “9/ngay
Mok e =100 =2,64
2500
+ Ham lugng iodide t6i da @ midc 110 “9/ngay 0,25

Cau 5 (3,0 diém).
5.1 (1,0 di€m):
Cho bang so liéu sau:

Chat Ethanol Methanol | Acetaldeh H.O
(C5HsOH) (CHsOH) yde
(CHsCHO)
Khoi lugng riéng (g 0,789 0,7918 0,784 1,00
mL*)
Nhiét d6 so6i (°C) 78,4 04,7 20,2 100

Ethanol cé nhiéu ing dung trong doi s6ng, san xuat. Ethanol tan v han trong

nudc, tao dung dich séi véi thanh phan khéng déi cao nhat la 96% ethanol va
4% nudc. Trong san xuat tha cong, khi lén men tinh bot thu dugc ethanol. Néu
khong ki€m soat dugc chat lugng nguyén liéu, diéu kién phan Ung thi trong
san pham c6 lan nhiéu tap chat. Chat 1ong thu dugc cé thanh phan chinh la

ethanol va nudc, c6 thé cé methanol, acetaldehyde. Cac hgp chat methanol,

acetaldehyde c6 doc tinh cao.
a) Hay trinh bay phuong phap lam gidm lugng methanol, acetaldehyde

va tang nong dé ethanol trong dung dich.
b) Véi phuong phép da chon & trén cé thé thu dugc ethanol tinh khiét

khong? Vi sao?
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5.2 (2,0 di€m): Hop chat hitu co X 1a dan xuat clia benzene. Phan tich dinh
luong X thu dugc phan tram khoi lugng nguyén té nhu sau: 81,81%C; 6,06%H;
con lai la oxygen. Phé khoi lugng cia X dugc cho & hinh dudi:

100

804
601

404

Cuang dé tuong dai (%)

204

0.0 T T " —
0.0 40 80 120 160
mjfz

a) Hay xac dinh cong thic phan tu clda X.
b) Dua vao phé IR ctia X cho & hinh duéi day hay xac dinh loai nhém chrc
c6 trong phan tu X. Giai thich.

s Iruyén qua (%)
8

163.36—
r2an

o
2 347076

3000 2500 2000 1500 1000

§6 song (em™)

c) Hay viét 4 cong thic cau tao co6 thé cd cua X.

d) Biét X c6 dong phan cis - trans, hay xac dinh cau tao dung cua X.

Cau 5 Néi dung Di€m
5.1 |a) 0,25
(1,0 |- Phuong phap: chung cat.
d)
- Giai doan 1: nhiét d6 65°C, loai bo chat I16ng ngung tu dugc | 0,25
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vi chl yéu la methanol, acetaldehyde.

- Giai doan 2: nhiét d6 79°C, thu lay chat léong ngung tula | 0,25
ethanol néng do cao.
b) Khong thé thu ethanol tinh khiét, vi thanh phan dang phi | 0,25
toi da la 96% ethanol.
5.2 |a) 0,25

(2,0 81,82%C; 6,06%H; 12,12%0 = Céng thirc don gian nhat: CoH

d) 0.
Dua trén phé khéi lugng: 130 < M < 140 = CTPT: CoHgO. 0,25
b) 0,25
MGi 2 924 cmtva 2854 cm'= (O) C-H
MGil 746 cm*=C=0
= phan t& chdta nhém -CHO
c) Ce¢Hs- phenyl 0,25
CeHs - CH = CH - CHO (*)
CeHs(-CH=CH;)(-CHO) o-, m-, p- 0,25x

3

Cau tao dung (*) 0,25

Cau 6 (3,0 diém).
6.1 (0,75 diém): Cho vao hai 6ng nghiém khdé mdi 6ng 1 mL hexane sau dé

thém ti€p 1 mL nuéc bromine vao méi 6ng, lac déu. NUt 6ng 1 bang nuit cao su

réi dé trong béng t6i. NGt 6ng 2 bang béng tdm dung dich NaOH réi ngam 6ng

nghiém trong nuéc néng khoang 50°C.

a) M6 ta va qgidi thich hién tuong xay ra é hai 6ng nghiém.

b) Giai thich vai tro cida NaOH & 6ng nghiém 2.
6.2 (1,25 diém):
a) Cho nhiét tao thanh chuén cla céc chéat nhu sau:

Chat CO; (g) |H20(g) |CaHa(g) | CoH2 (9)

A (g mol?) | 3935|2418 524 | 2274
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Hay so sanh nhiét sinh ra khi dot chdy ethylene va acetylene & 25°C, 1 bar.
Hay giai thich vi sao trong thuc té ngudi ta dung acetylene dé han cat kim loai
thay vi ethylene?

b) Khi d6t hoa Idng (LGP) la hén hgp chd yéu gbm propane va butane da

duoc hod Idng. Mot loai khi dot hod 16ng chlra 60% sé mol propane va 40% soO
mol butane duoc st dung trong dan dung. Néu dot chdy hét 12 kg loai khi hoa
dng nay & 25°C, 1 bar thi nhiét lugng toa ra la bao nhiéu kJ? Cho biét nhiét sinh
ra khi d6t chdy 1 mol moi chat propane va butane & 25°C, 1 bar lan luot la 2
220 k] va 2 875 k).
6.3 (1,0 diém): Thuc hién phan ing reforming heptane thu dugc hédn hgp san
pham c6 chl&ra ba hydrocarbon X;, X;, Xs. Trong phan t& X; cé chra vong
benzene, X; 1a hgp chat no mach hé cé chlra mét nguyén ti carbon bac Il va
mot nguyén tui carbon bac IV. Hydrogen hod hoan toan X; thu dugc Xs. Hop
chat X; phan (ng véi bromine trong diéu kién chiéu sang thu dugc dan xuat
monobromo X, con trong diéu kién dun ndéng véi xtc tac iron (lll) bromide thi
thu dugc dan xudt monobromo Xs, Xe. Khi dun néng X; véi dung dich
potassium permanganate thu dugc hgp chat hitu co X;. X; phan (ng véi hén
hop nitric acid va sulfuric acid thu dugc hop chat Xg, 1a thanh phan chinh cla
mot loai thudc né. Hay goi tén cac chat X1, Xz, Xs, X4, Xs, Xs, X7, Xe.

Cau 6 Néi dung Diém

6.1 | Ong 1: Hexane khéng mau & I6p trén, nudc bromine mau | 0,25
(0,75 | vang nau & I16p dudi. Sau mot thoi gian, I6p hexane xuat hién

d) mau vang nau, Iép nudc bromine nhat mau dan.
Ong 2: mau cla bromine nhat dan. 0,25
NaOH hap thu HBr sinh ra tr phdn (ng thé. 0,25
6.2 |a) 0,25
(1,25 | CiHs(g) + 30, (g) » 2CO; (g) + 2H,0 (9g)
d) AHix = 2.(-393,5) + 2.(- 241,8) - 52,4 = - 1 323 K]
CyH2(g) + 5/20;(g) —» 2CO; (g) + H.0 (9) 0,25

AHu = 2 (-393,5) + 1.(- 241,8) - 227,4= - 1 256,2 kJ

Xét vé mat nang lugng C;H, 16n han khéng nhiéu, C;H, dé sir| 0,25
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dung hon do diéu ché tir CaC, dang ran.
b) 0,25
S6 mol CsHg ~ 145,1613; s6 mol CsHio ~ 96,7742
Nhiét lugng thu dugc = 600 483,911 kJ 0,25
6.3 | X;: Toluene (methylbenzene) 0,25
(1,0 X2: 2,2,3-trimethylbutane
d)
Xs3: Methylcyclohexane 0,25
Xa: Benzyl bromide
Xs: o-bromotoluene 0,25
Xe: p-bromotoluene
X7: potassium benzoate 0,25
Xs: 2,4,6-trinitrotoluene
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