SO GIAO DUC VA PAO TAO QUANG TRI KY THI HQC SINH GIOI VAN HOA

TRUONG THPT QUANG TRI NAM HQC: 2025 - 2026
PE CHINH THUC Moén: Hoa hoc. Lép: 11
(Dé gom 4 trang) (Thoi gian lam bai: 150 phut)
HO VA 101 Hhi SiMMvrrneeeecrereecrereresrersssesssssssessesssssssssesssssssssssssssesssesaes S6 bdo danh...............

Cho nguyén tir khoi: H=1; C =12; N =14; O= 16; Na =23; S =32; C1 =35,5; K =39; Ca= 40; Fe =56; Cu
=64; Zn =65; Br = 80; Ag =108 va Ba =137.
Cau 1. (4,0 dlem)
1.1. Nguyén tb M ton tai trong ty nhién voi 2 loai dong vi X va Y trong do Y chiém 27,3% vé s ‘nguyén tu.
Nguyén tr X ¢ tong sd hat proton, neutron, electron 13 92, trong d6 s hat mang dién nhiéu hon sb hat khong
mang dién 1 24. S hat neutron trong nguyén tir Y nhiéu hon trong nguyén tir X 13 2.
a) Tinh nguyén tu khdi trung binh ctia nguyén té M.
b) Viét cau hinh electron va cho biét vi tri cia M trong bang tudn hoan cac nguyén t6 hoa hoc.
1.2. a) Can bing c4c phuong trinh phan tmg sau theo phuong phap thing bang electron.
(1) H,O2 + KMnO4 + H2SO4 — MnSO4 + O2+ K2SO4 + H20.
(2) Cr2S3 + Mn(NO3), + KoCO3 — KoCrOs + KoSOs + KoMnOs +NO + CO»

b) Lay 8,96 gam kim loai R cho phéan tmg v&i 16 gam Br thu dugce hdn hop rén A. Cho toan bo A vao binh
chtra dung dich H2SO4 dic du, dun ndng thu duoc 0,14 mol SOz (13 san pham khr duy nhat ctia H2SOs). Biét cac
phan Uimg x4y ra hoan toan. Xac dinh kim loai R.

1.3. a) Hay giai thich cac hién tuong sau:

(1) Cac nha khao ¢b thu(‘)‘ng tim dugc xac cac loai dong thyuc vat thoi tién sir nguyén ven trong bang. Hay
giai thich tai sao bang lai gitip bao quan xac dong thuc vat.

(2) Trong cong nghiép, voi sdng duoc san xuat bang cach nung da voi. Khi nung, da voi can phai duge dap
nho nhung khong nén nghién min d4 voi thanh bot.

b) Cho phan tng: N20s (g)— 2NO2 (g)+ 302 (g).

Thyc nghiém ching té réng biéu thtre dinh luét toc d6 coa phan mg trén c6 dang v =k. Cy, o, vOi h?mg s6 toe do

k=3,46.10° s ¢ 25°C. Gid thiét phan (g dién ra trong binh kin & 25°C, lic dau chi chira N;Os v6i 4p suét py, o,
= 0,100 atm. Téc d6 dau ciia phan tmg bang bao nhiéu?
1.4. Binh gas loai 13,00kg str dung trong h¢ gia dinh M ¢6 chira 12,00kg khi gas hoa long (LPG) chira 40,00%
propane (C3Hs) va 60,00% butane (C4Hjo). Trung binh lugng nhiét can tiéu thu tir d6t khi gas ciia ho gia dinh
M la 10* kJ/ngay. Néu nhiét toa ra khi st dung bi hao hut 13,65%. Hoi sau bao nhiéu ngay ho gia dinh M st
dung hét binh gas trén? Cho biét san pham ciia phan tng d6t khi gas 1a CO»; H>O va nang luong lién két ctia
céc lién két cong hod tri theo bang sau:

Lién két C-H c-C 0=0 C=0 O-H
Es (kJ.mol ™) 413 347 498 745 467
Cau 2. (4,0 diém)

2.1. Khi N>O4 kém bén, bj phan hay m6t phan theo cin bang:

, N2O4 (g = 2NOz ) ‘ 1
Thue nghiém cho biét cac s6 liéu sau khi (1) dat tdi trang thai cAn bang o ap suat chung 1 atm:
Nhiét do (°C) 35 45
M, (2) 72,450 66,800

(My, 1 khoi hieong mol trung binh ciia hon hop khi & trang thdi cdn bang)

a) Cho biét (1) 14 phan ng thu nhiét hay téa nhiét. Giai thich ?

b) Tinh d6 phan huy o cua N2O4 ¢ 35°C.

¢) Tinh hing s6 can bang K, cta (1) & 35°C.
2.2. a) Theo dinh nghia cua Br@nsted — Lowry, cac ion: K, CH3COO",Cl", NH;, HCO3 1a acid, base, ludng
tinh hay trung tinh. Tai sao?

b) Methyl d6 1a mot chat chi thi acid-base, c6 mau séc thay doi phu thudc vao pH ctia dung dich (pH < 4.4:
do; 4,4 < pH < 6,2: da cam; pH > 6,2: vang). Hoi khi cho methyl dé vao dung dich gém NH4Cl1 0,2M va NH3
0,1M, thi mau sic thay d6i nhu thé nao? (Cho K. ctia NHJ 1a 102
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2.3. Viét phuong trinh hoéa hoc cac phan ting dé hoan thanh so dd sau:
X + 2KHSOs — Ay + B + 2CT +2D
BaCl, + KHSOs — Al + E + HCI
X + 2KOH ——GJ +H + 2D

H+ 2HCl —2E+CT +D

Biét rang mdi chir cai 1a mot chat vo co khac nhau va khi C 13 tac nhan gay hiéu tmg nha kinh.
2.4. Siderite la mot khoang vét quan trong trong cong nghiép, c6 thanh phan chinh 1a FeCO:s (con lai 1a cac tap
chét khong chira sit). Dé xac dinh ham lugng sit trong quing nay, nguoi ta tién hanh nhu sau:

Budrc 1: Can chinh x4c 1,0 gam mau quing siderite da nghién min va cho vao cbc thity tinh 100 mL.

Buée 2: Thém 50 mL dung dich H2SOs lodng vao cdc, xir Iy theo quy trinh thich hop thu dugce dung dich
FeSO. trong moi truong H2SO4 lodng. Thém nudc cat vao coe dé dat dinh mirc 100 mL dung dich.

Budre 3: Liy chinh xac 10 mL dung dich sau khi dinh mtc cho vao binh tam giac. Tién hanh chuan d6 bang
dung dich KMnOa 0,01M. Khi toan bd dung dich ¢ binh tam gidc c6 mau hong nhat 6n dinh trong khoang 20
gidy thi dimg lai (dung dich khong chtra tap chat tic dung véi dung dich KMnOx).

Buwdéc 4: Lap lai phép chuén do thém hai 1an nira. Thé tich trung binh ctia dung dich KMnOs sau ba lan
chuan d6 1a 10,5 mL.

a) Tinh ham luong (phan trim khéi lugng) sit trong quang siderite.

b) O Budc 2, c6 thé thay dung dich H2SO. lodng bang dung dich HCI duoc khong? Tai sao?

Cau 3: (4 diém)
3.1. a) Nhiét dd nong chay va nhiét do soi cia cac halogen dugc trinh bay ¢ bang dudi day:

Bang 7.6. Nhi¢t dd néng chay va nhiét d sbi clia mdt s6 halogen

Don chét F, Cl, Bra L
ton(')ng chay (OC) '223 - 1 O 1 '7,2 11 3 ,5
t%0i (°C) -187 -34.1 58,2 184,5

Nhén xét va giai thich vé xu hudng bién d6i nhiét do soi, nhiét do nong chay cua cac don chat halogen khi
di tr F té1 ?

b) Dé sat tring nudc nhanh ngudi ta bom chlorine vao trong nudc véi ham luong 10 g/m? co thé tiéu diét
cac vi khuan va pha huy cac hop chat hitu co trong vong 10 phut. Cubi giai doan khir tring nay nguoi ta xir 1i
chlorine du bang sulfur dioxide hodc sodium sulfide. Hay viét cic phuong trinh phan Ung cta qua trinh xir 1i
do.

3.2. a) Viét phuong trinh hoa hoc tao ra khi X, Z, biét:
- Khi X khéng mau, mui hic, 1a san pham khir cia phan tmg gitra kim loai (Fe) véi H2SO4 dac, nong.
- Khi Z ¢6 mui khai, dugc tao ra khi dun nong mudi ammoniumchlorine v6i dung dich kiém.
b) Néu hién tugng, viét phuong trinh phan tng xay ra khi:
(1) Dan tir tir khi X vao dung dich KMnOsa.
(2) Suc tur tir khi Z vao dung dich FeCls.
3.3. a) Hién nay nguoi ta san xuat ammonia bang cach chuyén hoa c6 xtic tac mot hdn hop gdm khong khi,
hoi nuéc va khi methane (thanh phéan chinh ctia khi thién nhién). Viét cac phuong trinh phan tng xay ra.

b) Trong cong nghiép, ngudi ta diéu ché phan dam urea bang cach cho khi ammonia tac dung véi khi carbon
dioxide ¢ nhi¢t do 180 - 200°C, khoang 200 bar. Dé san xuét dugc 6 tin urea can phai str dung bao nhiéu m?
khi NH3 va bao nhiéu m? khi CO: (dkc), biét hiéu suat phan tng 1a 70%.

3.4. Quy trinh c6ng nghé san xudt phén alumininum (KA1(SO4).12H20) tit cao lanh thanh phan khoang chinh
1a kaolinit (A1,03.Si0,) duoc tién hanh nhu sau:

Budre 1: Cao lanh di tuyén duge hoat hoa & ché do nung 700° C trong 1 gid. Sau d6 duoc nghién nhé va hoa
tan trong 117,6 kg dung dich H>SO4 25% & nhiét do 95°C. Lugng acid dugc tinh theo ty luong vira du. Sau
khi phan tng, dung dich mubi aluminium sulfate duoc loc tach khoi b silicon.

Buwéc 2: Thém tiép 87 kg dung dich K2SO4 20% vira da vao dung dich sau phan trng 10i dun néng dé nudc
bay hoi cho dén khi khéi lwong dung dich giam di 30% so vdi ban dau.

Bwéc 3: Ha nhiét d6 dung dich vé 20°C dé phén chua tach ra. Biét cac phan Gng xay ra vira da va 100 gam
nude & 20°C hoa tan duoc t6i da 15 gam KAI(SO4),. Sau khi két thuc cac bude trén thu duoc m kg phén chua.

Tinh khéi lwong (kg) phén chua thu duoc?
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Cau 4. (4,0 diém)
4.1. Trong phong thi nghiém, nguoi ta diéu ché mot chat khi Z
tir chat rin X va chat long (hodc dung dich) Y nhu hinh v& bén. |-
Hay cho biét cac phat biéu sau la ding hay sai, giai thich g
va viét phuong trinh hoa hoc cua phan tmg.
a) Chat ran X co thé 1a Zn.
b) Chat 1ong Y c6 thé 1a H2O.
¢) Chét khi Z c6 thé 1a SO..

chitkhiZ

4.2. X 13 hop chat hiru co c6 trong bo, phomat... v6i mui hoi khé chiu. Né duge sir dung 1am nguyén liéu dé
tong hop ester. Phan tich X (chtra C, H, O) thu dugc phan tram khoi luong cua C va O lan lugt 1a 54,54%;
36,37%. Trén phd MS cua X, peak ion phan tur [M*] ¢ gia tri m/z 16n nhat bang 88.
Dé x4c dinh nhom chire ctia X, nguoi ta tién hanh phan tich va cho két qua phd IR nhu sau:

100

—~ k Loai hop chat | Lién két S6 song (cm™)
S Alcohol O-H 3600 - 3300
S sol C=0 1740 - 1720
= 3 mi— A CH 2900 - 2700
E‘ N Ie Carboxylic C=0 1725 - 1700
Seof S - acid O-H 3300 - 2500
"ol .. .. . 8 L Ester c=0 1750 - 1735
4000 3000 2000 1000 400 C-0 1300 - 1000
$6 song (cm™) Ketone C=0 1725 -1700

a) X4ac dinh cong thirc phan tir cua X?
b) Biét X 1a hop chit hitu co don chirc, mach khong phan nhanh. Viét cong thiic cau tao ctia X?
4.3. Viét phuong trinh hoa hoc ciia cic phan tng xay ra trong cac thi nghiém sau:
a) Pun néng ethylbenzene véi dung dich KMnOg4
b) Dun néng 2-bromine-3-methyl butane vé1 dung dich NaOH/ethanol.
¢) Cho hop cht hitu co X ¢6 cong thirc p-HO-C¢Ha-CH,OH téc dung voi:
(1) Dung dich Na;CO:s.
(2) Dung dich bromine.
4.4. Mot hydrocarbon X mach hé trong phan tir ¢ phan tram khéi lugng carbon bang 88,89%. Khi dan 2,479 lit
khi X (dkc) vao dung dich silver nitrate trong ammonia thu duoc t6i da 16,1 gam két tiia vang nhat.
a) Xéc dinh cong thirc phén tir, viét cong thirc cdu tao va goi tén X,
b) Viét phuong trinh hoa hoc ctia cac phan (mg xay ra khi cho X 1an lugt tic dung véi:
(1) Tac dung vai H>O xuc tac HgSO4 trong mdi trudng acid.
(2) Tac dung v6i HBr (vé6i ty 18 mol nx:nus: = 1:2 thu dugc san pham chinh)
Cau 5. (4,0 diém)
5.1.Cho X, Y, Z, T la cac chat khac nhau trong sb cac chat sau (khong twong tmg): CH;COOH, CH3;CH>CHO,
CH3CH,OH, CH3COCHj5 va nhiét do soi cac chat dugc ghi trong bang sau:
Chét X Y z T
Nhiét d6 s6i(°C) 78,3 56 49 118,0
a) Xac dinh cac chat X, Y, Z, T. (khong giai thich)
b) Néu hién tuong va viét phuong trinh hoa hoc cac phan tng xay ra (néu co6) khi cho lan luot dung dich
chira X, Y, Z, T vao 6ng nghiém dyng;
(1) Dung dich NaHCO:s.
(2) Thude thir Tollens.
(3) I/dung dich NaOH.
5.2. a) Diethyl phthalate (viét tit 1a DEP) duoc st dung lam thudc tri ghé ngua, con trung dét. DEP c6 chira
vong benzene va 2 nhom thé & vi tri ortho. DEP duoc tong hop tir hydrocarbon thom X ¢6 cong thirc phan tir

CsHio theo so do sau. Xac dinh cong thirc cau tao cua X, Y va DEP.
KMn04,HyS04,t° v CoHsOH du,H,S0, dic,t®

DEP.
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b) Dung 26,5 tin X dé san xuat thubc DEP (quy cach 10 gam/hdp, hoat chat DEP chiém 88,8% khéi lugng)
v6i hiéu suat ca qua trinh 1a 80% thi dugc bao nhiéu hop.

5.3. Hop chét A 1a dan xu4t monochloro cua alkylbenzene (B). Phan trim khdi lugng nguyén té chlorine trong
A bing 28,06 %.

a) Tim cong thirc phan tir , viét cong thic cu tao c6 thé co cua A.

b) Chat A c6 phan tmg thuy phan khi dun néng voi dung dich NaOH, tao ra chat E c6 mui thom, c6 kha nang
hoa tan nhiéu chat hiru co, e ché sy sinh san cia vi khudn nén duoc dung nhiéu trong cong nghiép san xuét
mi pham. Tim cong thirc ciu tao ding ctia A va viét phuong trinh hoa hoc.

5.4. Cho 3,55 gam hdon hop M gdm hai alcohol don chie X, Y (Y nhiéu hodc X mdt nguyén tir carbon) tac
dung hét véi 3,45 gam Na, thu dugc 6,9 gam chét rin. Pun néng 3,55 gam X trén v6i HaSO4 diic & 140°C tao
thanh 1,23 gam hdn hop ba ether. Ho4 hoi hoan toan hdn hop ba ether trén thu duoc thé ti hoi bang thé tich
cua 0,665 gam khi nitrogen (trong cung diéu kién, nhiét do va ap suét). Tinh hiéu suit tao ether cua X, Y.
HET
(Thi sinh khong dwoc sw dung tai liéu, can bo coi thi khong giai thich gi thém)

4/4



SO GIAO DUC VA PAO TAO QUANG TRI KY THI HQC SINH GIOI VAN HOA

TRUONG THPT QUANG TRI NAM HOQC: 2025 - 2026
Mon: Hoa hgc. Lép: 11
PAP AN CHINH THU'C (Thoi gian lam bai: 150 phiit)
HQ VA 181 TR SiNRnenvnenencrnsrnsrnsressessessessssssssssssssssessessessessessessessessssasses S0 bdo danh..............

Cho nguyén tur khoi: H=1; C =12; N =14; O= 16; Na =23; Mg =24; A1=27; P =31; S =32; C1 =35,5; K =39;
Ca=40; Fe =56, Cu=64; Zn =65; Ag =108 va Ba =137.
Cau 1. (4,0 diém)
Cau 1 Pap an Piém
a) Tinh nguyén tir khéi trung binh
- Goi sb hat proton, electron, notron trong nguyén tur X lan lugt 14 Z, Z, N (Z,N e

N*). 0,25
2Z+N=92 Z=29

- Co: = =>A,=29+34=63
27 -N=24 N =34

1.1 -Nguyéntr Y: A, =A,+2=065
(1,04) —— _ 63.(100-27,3)+65.27,3

- Nguyén tir khdi trung binh ciia M: A, 100 =63,546. 0,25

b) Yiét c4u hinh electron, xac dinh vi tri: 0.25

- Cau hinh electron: 1s?2s*2p®3s23p®3d'%4s!. 0’2 5

- Vi tri: 6 $6 29; chu ki 4; nhém IB.

a) Can bang phuong trinh hoa hoc bang phuong phép thing bang electron

2x| Mn"7 + 56— Mpn™2
| 0,25
Sx1207 —» 0, 4+ 2
5H202 + 2KMnO4 + 3H>SO4 — 2MnSO4 + 50, + KoSO4 + 8H>O.
| C2Ss3 —  2Cr"% + 3S"°+30e
15 x | Mn(NO3), + 2¢ — Mn*® + 2N*2 0.25
1.2 Cr2S3 +15Mn(NO3)2 + 20K2C0O3 —2KoCrO4+3K2S04+15KoMnO4 +30NO+20CO2 ’
N RBr . +n SO, :0,14
0D | ) Tacosodd: R® —=Be ] “Om S0 R0 410 2
Br, 0,25
Dua vao so do ta thay trong toan bo qué trinh, R nhudng e va S*® nhan e
Béo toan electron:
Ne(R nhuong) = Ne(s © nhan) = 2.0,14 mol
0,28 = .
=>ng=——=>M; =32n= =R 1aCu 0.25
n MR = 4 b
a) (1) Nhiét do thap, tbc do phan tmg phan huy xay ra rat chim 0.25
(2) bép nho da voi dé tang dién tich bé mit, ting tbc d6 phan tng phan hiy. Tuy ’
nhién, néu nghién da voi thanh bot min thi CO; lai kho thoat ra khoi khéi chat ran. 0.25
13 Khi d6 CO» lai tdc dung véi CaO & nhiét dd cao, tao thanh CaCOs. i
(1.0d) b) S6 mol co6 trong binh N2Os:
vV _ 0,100.V ]
"N,05 = o1 5 eaazes ~ 41107V mol. 0,25
C,0,=—2% =4,1.10° mol/L
v=3,46.10"s".4,1.10°.mol/L = 1,42.10" mol.L".s™! 0,25
1.4 |- Phan (g dét chay propane: C3Hs + 502 = 3COz + 4H,0 A, Hog =-1718k] 0,25

(1,0d) | - Phan iing dét chay butane: CsHig + —02 - 4C0; + SH20 A, Hfgg = -2222K)




K>CO; + 2HCI — 2KCl + CO,T + H,0

- Trong 12kg gas co 12'10:2'40% = 1?1)0 mol propane 0,25
. 12.1000.60% _ 3600
a - = 2 mol butane
- Nhiét toa ra khi dét 12kg gas 1a: 222, 1718 + 22 2222 = 463252,6646k] 0,25
- Hao hut 13,65% — hiéu suit tiéu thu nhiét 1a 86,35%
L., . 463252,6646.86,35% .
=>s0 ngay su dung la 75000 =40 ngay 0,25
Cau 2. (4,0 diém)
Cau 2 Pap an Diém
2.1 a) Khi nhiét d6 ting, Mp giam, ma khdi lwong hdn hop khi khong d6i nén s mol | 0,25
(1,0d) | hon hop khi tang 1én, chimg t6 khi tang nhiét do can bang chuyen dich theo chiéu
thuan. Vay, chiéu thuan 1a chiéu thu nhiét, chiéu nghich 14 chiéu toa nhiét.
b) N2Osg —= 2NO2(y
Ban dau n (mol) 0,25
Phan ing no 2na
Can bang n(1-a) 2no. =>) ngyy, = n(1+ )
=2 _7245=>0=0,27 hay 27%
n(1+ )
¢) O trang thai can bang, ap suat chung la P
h* 1 c sc khi 1a: — 1« — 2x
Phan mol cua cac khi la: ny,o, = T’ ni\,oz = T i
A A A A 5 ’ ’ - o
Ap suat rleng‘:,r pharrl cua c?c khi: py,o, = Tra’ 2 PNO, = T4
Cong thirc hang so0 can bang:
2a 2 0,5
PRo, ( e P ) 4a?
Kp_p " :l_az'P
N,04 el P
Thay s6 v6i 0.=0,27 va P =1 atm:
4.(0,27)
= —— - 1=0,315(at
P71 =(0,27)2 (atm)
2.2 a) NH} + H, O —= NH;+ H3;0" 0,5
(1,09 NH} 14 chit nhudng H" => 14 acid.
CH3;COO™ + H2O &—— CH3;COOH + OH"
CH3COO™ la chat nhan H" => 1a base.
HCO; + H,0 ——= (€05~ + H30"
HCO; + H0O ——= H>CO3 + OH"
HCO3 vira nhuong, vira nhan H® => 1a chét ludng tinh. )
K" va CI" khong c6 kha ning nhuong hodc nhan H' => 1a chat trung tinh
b) Cac qua trinh xay ra:
NHisCl — NH4 +CI 0,25
NH; + H.O —— NHs" + OH  K,=10*"° (1)
Cc 01 0,2
[ ] 0,1-x 0,2+x X
Ta co: = 0240x 0476 o 6
Kb = 01—x =10 == X = 8,6910 0,25
=>[H"] = 1,15.10‘9M =>pH=28,94 >6,2
Vay, methyl do chuyén sang mau vang.
23 | Ba(HCO;), + 2KHSO4 — BaSOsd + K2SOs + 2CO»T +2H,0
(1,0d) |BaCl, + KHSO4 — BaSO4l + KCI + HCI
Ba(HCO;), + 2KOH — BaCOsd + K»CO; + 2H,0 1,0




Viét diing moi phpw 0,25 diém

2.4
(1,0 d)

a) Phan tng chuan do xay ra:

MnOq (aq) + 5Fe**(aq) + 8H*(aq) — Mn?*"(aq) + SFe**(aq) + 4H20(1)

Nvno,- = 0,01 X 10,5 x 107 = 0,105 x 107> mol

=> Npe2+ =5 % 0,105 x 102 = 0,525 x 103 mol

=> Npe+ (ban dau) = 5,25 x 10 mol

=>%m(Fe) = (56 x 5,25 x 1073 x 100)/1 = 29,4%.
b) Khong thé thay dung dich H2SOa lodng bang HCI vi HCI ¢6 tinh khtr, s& tic dung
voi KMnOs theo phuong trinh phan ting:

2KMnO4 + 16HCl — 2KCl1 + 2MnCl; + 5CI; + 8H20
=> am sai s chuén do.

0,5

0,5

Cau 3: (4 diém)

Cau3l

Dap an

Pieém

3.1
(1,0 d)

a) Khi di tir fluorine téi iodine nhi¢t do s61 va nhiét d§ néng chay cac cac don chat
halogen ting dan.

Giai thich: Ttr F2 — Cl, kich thudc phan tir ting, sd electron trong phan tir cling
tang => tuong tuong van der Waals gilra cac phan tir cang manh => nhiét d0 soi va
nhiét d0 nong chay tang.

0,25

0,25

b) Chlorine du trong nuéc thudng ton tai dudi dang acid HCIO, dung sulfur dioxide
hodc sodium sulfide x4y ra phan rng:
HCIO + SOz + H2O — HCI + H2SO4
Hoic viét: Cl, + SOz + H20 — HCl + H2SO4
NazS + 4HCIO — 4HCI + NaxSO4
Viét diing moi phpu 0,25 diém

0,5

3.2
(1,0 d)

a) 2Fe + 6H>SO4 — Fex(SO4); + 35S0, + 3H,0
(NH4)2S04 + Ca(OH)> —)’CaClz +2NH; +2H0
Viet dung moi phpu 0,25 diém

0,5

b) TN1: Dung dich KMnO4 mat mau, phuong trinh:
5502 + 2KMnOs + 2H>0 - KzSO4 + 2MnSO4 + 2H>SO4
TN2: C6 két tia mau nau do, tang dan dén cuc dai, phuong trinh:
3NH; + 3H20 + FeCl; — Fe(OH); 4 + 3NH4Cl
Néu diing hién twong va moi phpu 0,25 diém

0,5

3.3
(1,0 d)

a) Phuong trinh phan ng:
Phan tmg diéu ché Hy: CHy + 2H;0 =5 €O, + 4H, (1)
Phan tmg loai O, dé thu dugc N: CH, + 20, —%— CO, + 2H,0 (2)
Phan tmg tong hop NHz: N, + 3H, & 2NH; (3)
b) Phuong trinh phan tmg:
2NH; + CO, —=£— (NH»),CO + H;O (4)

6+103
n(NHZ)ZCO = T = 100 kmOI

Theo (4) ta co:
i, = 2M(Niy),c0 = 200 komol => Vyy,= == —=— =7082,857 m’
_100%24,79

Nco,= NvH,),co = 100 kumol => Vi, = o 3541,429 m*

200%24,79

0,5

0,25

0,25

3.4
(1,0 d)

- Phuong trinh: Al,0O3 + 3H2SOs4 — Al(SO4); + 3H20

177,6x25%

MH2504 = — o5

Maung dich Al2(S04)3 = MA1203 + Maung gichi2s04=0,1%102 + 117,6 = 127,8 kg
87x20%

- Nk2504 — T = 0,1 k.mol

Maung dich sau pha tron™ 127,8 +87=214,8 kg
Maung dich sau khi bay hoi = 214,8 - 214,8%30% = 150,36 kg

= 0,3 k.mol => nyj5s04y3 = 0,1 k.mol

0,25

0,25

0,25




" MKAISOL) span dau 0,2 k.mol ; NKA1(S04)2.12H,0 tichra™ X k.mol

CY6K AI(SO4)2bi0 ho con lai = = 22— —> x = ,17338 k.mol

150,36—474x
== mKAl(SO4)2_12H20 = 0,17338* 474 = 82,2 kg

0,25

Cau 4. (4,0 diém)

Cau 4

Dap an

Pieém

4.1
(1,0 4)

Theo hinh v& ta thiy khi Z khong phan tng véi dung dich NaOH va khong tan hodc rat
it tan trong nudc.
a) Ping. Vinéu X 1 Zn thi Y 14 dung dich HCI, Z 1a H, (khong phan tng véi NaOH
va rét it tan trong nudc).
Binh chtra dung dich NaOH hap thu khi HCI 14n trong Ha.
Zn +2HCl - ZnClL + H, T ; NaOH + HCl — NaCl + H,0
b) Piing. Vi néu Y 12 H,O thi X c6 thé 1a dit dén (CaCy), Z 13 CoH, (khong phan tng
v6i NaOH va rat it tan trong nudc).
Binh chira dung dich NaOH hip thu khi tap 13n trong CoHa (nhu HaS sinh ra tir phan
{ig cua tap chét c6 trong dat dén).
CaC; + 2H,0 — Ca(OH), + CoH, T
CaS + 2H,0 — Ca(OH), + HoS T
H>S + 2NaOH — NaxS + 2H>0
¢) Sai. Vi SOz phan tmg v6i dung dich NaOH va tan tuong ddi tot trong nudc nén khong
thé thu qua nudc. SOz + 2NaOH — Na»SO; + H,0

0,25

0,5

0,25

4.2
(1,0 d)

biat CT cua X c6 dang CxH,O. ta cé:
54,54 9,09 36,37

T 1z 1 e

va Mx = 88 nén (CH20), =88 =>n=4=> CTPT cua X: C4HszO3.

Vi X ¢6 2 nguyén tir O va X don chirc nén => X 14 acid carboxylic hoac

Xy z =1:2:1

ester

Trén pho IR c6 peak c6 tan s song 1a 1700 ecm! =>cé nhém C=0
Trén phd IR ¢6 peak c6 tan s song 1a 2900 cm! =>c6 nhém O-H
=> X 1a acid carboxylic.

X c6 cau tao mach khéng phan nhanh => CTCT cua X 1a
CHs3-CH2-CH2-COOH

0,5

0,25

0,25

4.3
(1,0 d)

a) CcHsCH>CH3 + 4KMnO4 — C¢HsCOOK + K>CO3 +4MnO; + KOH + 2H>O
thanol,t®
b) CHs-CHBr-CH(CH3)-CHs + NaOH ———" CH3-CH=C(CH3)-CH; + NaBr + H20

0)
HO~©—CHZOH + NayCOy —> NaO@CHﬁH + NaHCO;

Br

HOOCHQOH + 2B, — HOQCHQOH + 2HBr

Br

Viét diing moi phpw 0,25 diém

1,0

4.4
(1,0 d)

a) Goi cong thirc phan tir cia X 1a CxHy, X tac dung voi AgNOsnén c6 a lién két 3 dau

AgN03/NH3
l’naCh. CxHy _— CxHy-aAgal == nké’t tha — nX = 0,1 1’1101 => Mkét tha — 161

Ta co Mygt toqg = My +107a=161 => a=1 va Mx =54

Trong X c6: x = WZ 4 =>y=6=>CTPT cua X la C4Hs

- X mach hé vay X c6 cong thuce ciu tao: CH=C - CH,- CH;. X la but-1-yne.
HC=C - CH> - CH3 + AgNOs; + NH3z - AgC=C-CH; - CH3| + NH4NO3

0.25

0,25




b) Viét ding mdi ptpu 0,25 diém.

CH;0H (xmol) _>{x +y =01 {x = 0,075

Vay hon hop M gom: {CzHSOH(y mol) — |32x + 46y =3,55 |y = 0,025

HGS04,t° 0.5
CH=C- CH- CH3 + H0O —— CH3 — CO — CH> — CH3
CH=C - CH;- CH3 + 2HBr —» CH3 - CBr; — CH, — CH3
Cau 5. (4,0 diem)
Ciau 5 Pip 4n Pi¢m
5.1 a) X, Y, Z, T lan lugt la: CH;CH>OH, CH3COCH3, CH3;CH2CHO, CH3COOH. 0.25
(1,0 4) b) Néu diing hién twong va viét diing moi ptpie 0,25 diém. 0,75
(1) C6 khi thoat ra: CH3COOH + NaHCO; — CH3COONa + CO2 + H20
(2) Xuat hi¢n 16p bac sang bong bam vao thanh 6ng nghiém.
CH3;CH2CHO +2[Ag(NH3):]JOH — CH3CH2COONH4+2Ag + 3NH3 + H2O
(3) Xuat hi¢n két tua vang.
CH3COCHj3 + 31 + 4NaOH — CH3COONa + CHI3 + 3Nal + 3H,O
a) X co chira vong benzene va c6 CTPT CgHio. Do DEP c6 hai nhém thé ¢ vi tri ortho 0.25
nén X s€ ¢6 hai nhanh ¢ vi tri ortho. Vay X 1a o-dimethylbenzene. Oxi hod X s€ tao ’
thanh diacid Y (phthalic acid). Este hoa Y véi ethanol s€ tao thanh DEP.
B o, S0, t° COOH C,H.OH dir, F,80,dc, © COOCH;
— 4 0,25
CH; COOH COOC,H;
5.2
moa | X o DEF
b) Ta c6 so d6 diéu ché: C¢H4(CH3z), ———— CsHa(COOC,Hs)2
106 gam 222 gam 0,5
26,5 tin Mppp = 22?’(‘)266’5 « 80% = 44,4 tin
I3 I3 * 6
=> 50 hop thuoc = 1410 _ 5%106 hay 5 tri¢u hop
88,8%3*10 ) i
(Tinh dung ket qua moi cho diém)
a) A 1a dan xuat monochloro cua alkylbenzene nén CTPT c¢6 dang CnHau7Cl
=>Ma = 14n +28,5 = =2 =>n =7 =>CTPT ctia A la CH,Cl 0,25
Céac CTCT c6 thé c6 clia A 14 :
CH, CH, CH, CH,CI
1 ;
< SN W< BN
5.3 ‘ I
(1,0 d) 1) 2 3) C))
b) A c6 phan Ung thuy phan khi dun nong véi dung dich NaOH nén CTCT cua Ala(4). | 0,25
Phuong trinh phan ung:
CH,CI CH,OH
+NaOH — - +NaCl 0,25
- Bt cong thire chung cua 2 alcohol 1a ROH 0,25
ROH +Na — RONa +-H;
~ nmol 0,5n mol
54 Theo dinh luat bao toan khoi lugng: 3,55 + 3,45 = 6,9 +2*0,5n => n= 0,1 (mol)
(I,bd) —M=R+17= 3,55 =35,5=>R =18,5
=R, :IS(CH3OH)<§:18,5<R2 :29(C2H50H) 0,25




— HzSO4dZ§C,14OOC — =
- Phan ung tao ether: 2ROH ——  ROR + H)O

0,0475mol 0,02375  0,02375 mol

L =229 =0,02375 mol
28

=) Maicohol phan tng™ Mether T Mu,0~= 1,2325 + 18*0,2375 = 1,66 gam
Goi a, b 1an luot 12 s6 mol caa alcohol CH30H va CoHsOH phan ng tao ether.
a+b =0,0475 {a = 0,0375_ {%CHE}OHtao ether = 50%

Ta co: {32x + 46y =166 %Cy HsOHeao otner = 40%

Ta co: X Nether =Ny

b =10,01

0,25

0,25

HET
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