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Thoi gian lam bai 150 phit ( khéng ké thoi gian giao dé)

cau 1(3,0 diém).
1. Hai nguyén t6 X, Y cting mot chu ky trong bang tudn hoan cic nguyén té héa hoc, X thujc nhém IIA, Y thude
nhom IITA. Biét Zx + Zv = 51. Viét cdu hinh electron nguyeén tor cia X, Y.
2. Trong ty nhién dong c6 hai dong vi $2Cu va 53Cu. Nguyén tir khéi trung binh ctia dong bang 63,54.
Tinh so nguyén tir 53Cu trong 15,954 gam CuSO4
3. Can bang céac phuong trinh sau theo phuwong phép thang bang electron.
a. Al + HNO3; — AI(NO3)3 + Nz + N2O + H,0. Biét ty khdi hdn hop khi so voi Ha bang 20.
b. Cu.S + FeS; + HNO3 — Fez(SO4)3 + CuSO4 + NO2 + H20.
cau 2(3,0 diém).
1. Viét cac phuong trinh phan tng xay ra trong cac trudng hop sau.

a. Suc khi Cl, d&én du vao dung ‘dich NaBr. b. Suc khi Clz vao dung dich KNO:s.

¢. Suc khi HzS vao dung dich gom KMnOj va H2SO4(lodng). d. Suc CO2 vao nudc javen.

e. Nung quing photphorit, cat va than coc & 1200°C . f. Ca(H2POs4)2 + KOH ti 1¢ mol 1:1.
+ddNaOH  +H,0+C0q t® +HF

2. Hoan thanh sodophanung X———Y——=Z—T ——A
Biét X 1a nguyén t6 c6 khoi lugng 10n thir hai vo trai dat.

Cau 3(4,0 diém).
1. Cho can bang sau dugc thyc hién trong binh kin: PClsky =—— PCla) + Clagy AH> 0.
Can bang trén s& chuyén dich theo chiéu nao (c6 giai thich) khi

a. Thém PCls vao. b. Tang nhiét do. c. Giam 4p suat.
2. Tinh % N2O4 bi phan hay thanh NO; & 27°C, 1atm biét khdi luong riéng ctia hdn hop NO2 va N2O4 & diéu
kién trén 1a 3,11 gam/lit.
3. Cho phan ng sau

Br,+ HCOOH — 2HBr + CO..
Ban dau ndng d6 Brz 14 0,012M, sau 50 gidy nong do ciia Brz 12 0,010M. Tinh téc d6 trung binh cta phan tng
theo Br..
4. Tron 150 ml dung dich CH3COOH 0,1M véi 100ml dung dich NaOH 0,1M thu duoc dung dich X.
Tinh pH ctia dung dich X (biét K oo = 1,75.10°%).
Cau 4(4,0 diém).
1. Hoa tan hoan toan hdn hop X gébm Fe(NOs),, Fes0s, MgO va Mg trong dung dich chira 9,22 mol HCI loang. Sau
khi cac phan ing xdy ra xong thu dugc dung dich Y chi chira 463,15 gam mudi clorua va 29,12 lit (dktc) khi Z gom
NO va Hp, ¢6 ti khéi hoi so v6i Hz 1a 69/13. Thém dung dich NaOH du véo dung dich Y, sau phan tng thay Xuét
hién két tia T. Nung T trong khong khi dén khdi lugng khong d6i duoc 204,4 gam ran M. Biét trong X oxi chiém
29,68% theo khéi luong. Tinh phan trim khéi lugng mbi chat trong X.

2. Hoa tan hoan toan 4,8 gam kim loai M vao dung dich HNOs3 du, thu dugc dung dich A. Chia dung dich A thanh
hai phﬁn b@ing nhau. Phan 1 dem c6 can can than, thu dugc 25,6 gam mot mudi X. Phan 2 cho tac dung voi dung
dich NaOH du, thu dugc két taa B. Nung B dén khoi luong khong ddi, thu dugc 4,0 gam chét rin. Xac dinh kim loai
M va mudi X.
Cau 5(3,0 diém).
1. Cho hdn hop khi X gém 3 hidrocacbon A, B, C thudc 3 diy dong dang ankan, anken va ankin va hdn hop khi Y
gém O, O3 (ti khdi Y ddi véi hidro bang 19). Tron X v6i Y theo ti 18 thé tich Vx : Viy =1 : 2 rdi @6t chay hdn hop
thu duoc, sau phan tmg chi c6 CO2 va hoi nudc véi ti 1é thé tich twong tng 13 6 : 7. Xac dinh cac chat trong hdn hop
X (biét B tac dung v6i dung dich HBr chi thu duoc mot san pham mono brom duy nhat)?
2. Hop chét hitu co A ¢6 cong thire C7Hg. Cho 13,8 gam A phéan tmg hoan toan véi luong du dung dich AgNO3
trong NHs duoc 45,9 gam két tia. Xac dinh cong thic ciu tao clia A va viét phuong trinh phan ng xay ra.
Cau 6(3,0 diém).
1. Em hay giai thich tai sao khong nén bon phan dam amoni, ure cho cay trong dong thoi véi voi?
2. Em hiy v& hinh diéu ché va thu khi etilien trong phong thi nghiém. Khi etilen sinh ra c6 thé 1an CO2, SO, hoi
H>0. Giai thich va néu cach loai bo tap chét do.

Cho biét: Al =27; Fe = 56; Ba=137; Ca=40; Ag = 108; Br = 80; Mg=24; C=12; O = 16; N=14;S=32; H = 1.

Ho vatén thisinh:.....ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinieneciainn S6 bao danh:.....



Cau Noi dung Piém
1 Zy — Zy =1 gx=25 A1 2902916222625 12
{Z + 27, =51 - =26 — Cau hinh X 15°25°2p°3s°3p°3d~4s
X thugc nhom VlIlg loai. hodc vi day 1a Mn, Fe (kO thudc IIA, I11A) 0,25
_Z, =11 Z, =20
THZ{Z +Z, =51 {Z’Y =31 0,25
Céu hinh X 15°25°2p°3s°3p°4s
Cau hinh Y 15%25%2p®3s23p®3d1%4s24p?. 0,5
20i X, y 12 % s6 nguyén tir ctia dong vi S3Cu va 53Cu
saxtesy _ 63,54 x =73
xty o —+ r = 27 0,25
x+ vy =100
Ncusos = 0,1 (Mol) = nE5Cu = 0,027 (mol) 0,25
So nguyén tir ggfu la 0,027.6,023.10% = 1,6262.10%(nguyén tir) 0,5
Dua vao ti khoi tim duge ti 16 mol N2:N2O = 1:3
34 |Al = AlT3 4+ 3e 0,25
3 18N*5 434 = 2N? +6N T
34Al + 126HNO3z — 34AI1(NO3)z + 3N2 + 9N20 + 63H20 0,25
Cu,S+ 2Fe5, — 2Fe™ + 2Cu™  + 557° + 40¢ 0,25
40 I N*5 +1e - 247
CuzS + 2FeS; + 40HNO3 — Fez(S0a4)3 + 2CuSO4+ 40NO; + 20H,0 0,25
2 Cl, + 2NaBr — 2NaCl + Br,
5Cl; + Br, + 6H,0 — 10HCI + 2HB1Os3
KNO; + Cl; + H,O — KNOs3 + 2HCI
CO2 + NaClO + H20 — NaHCOs3 + HCIO
5H,S + 2KMnOg4 + 3H2S04 — K2S04 + 2MnSQO4 +5S + 8H,0 0,25x7
e —_
Cas(POs); + 5C + 3Si0, — > 3CaSiOs + 5CO + 2P =L75
fD
hodc 2Caz(POa)2 + 10C + 6SiO; — 6CaSiO3z + 10CO + P4
Ca(H2P04); + KOH — CaHPO4 + KH,PO4 + H,O
X: Si 0,25
Si + 2NaOH + H,0O — NaySiOs + 2H>
NazSiO3 + CO2 + H,O — Na,CO3 + H2Si0O3 0,25x4
. (hoac NaHCO3) =1,0
E
H,Si0O3 —= SiO, + H0
SiO; + 4HF — SiF4 + 2H,0
Khi tang PCls can bang dich chuyén vé phia lam giam ndng d6 PCls vy can bang | 0,5
dich chuyén theo chiéu thuén.
Phan tng trén thu phlet nén khi Eéng nhiét (16 can b'fmg dich chuyén vé phia lam giam | 0,5
3 nhi¢t do vay can bang dich chuyén theo chi¢u thudn
Phan Ung trén lam tang s6 mol khi, do do6 lam tang ap suét nén khi glam ap suat can | 0,5

bang dich chuyén vé phia lam ting 4p suit vay can bang dich chuyén theo chiéu
thuan.




Ta co phan img: N204k) =—— 2NO2 )

M =22,4.311. === = 76,55; Gia thiét hdn hgp c6 1 mol; s6 mol N204 la x

0,5

Taco: 92x + 46(1-x) = 76,55; Giai ra duoc x = 0,664; s6 mol NO, bang 0,336
9%N204 bj phin hity = 5zeemntzs - 100% = 20,192%

0,5

CH3COOH + NaOH — CH3COONa + H20
mol 0,01 0,01 0,01
Trong X c6 [CH,COONa]= 0,04M; [CH;COOH]= 0,02M. Ta c6 cin bang
CH3COOH =——= CH3COO" + H*

Ban dau 0,02 004 0
Phan ly X X X
Can bang 0,02 - X X +0,04 X

0,5

Kq = 222294 - 1 75.10%5; Coi x< 0,02;
(0,02—x))

Giai gﬁn ding duge x & 0,875.10°° théa man vi x<< 0,02
Vay pH = 5,06

0,5

_ C,_gg _ 0,012-0,010
V=== =
£ 50

= 4.10°mol/ls

0,5

Noi dung

Piém

Tinh duge nno = 0,4 mol, Nz = 0,9 mol. Vi tao ra H2 nén NOs™ hét.

Fe(NOs)2 | + Hcl Fe**

3+
Fe304 922mol —= Ili/?g” +NO + H, + Hx0
MgO NH.*

Mg CI~ 9.22 mol

m(gam) 463,15 gam

Bao toan khoi lugng: m +9,22.36,5 =463,15 + 0,4.30 + 0,9.2 + 18x
— m — 18c = 140,42 1)

Baotoan O: 0,2968m/16 =0,4 + X 2

T (1), (2) > m=200; x =3,31.

04 09 x (mol)

Béo toan H: 9,22 = 4nnpa+ +0,9.2 + 3,31.2 — nnHa+ = 0,2 mol

0,25

Bao toan N: 2nreNo3)2 = NNHa+ + Nno — nreno3)2 = (0,2 + 0,4)/2 = 0,3 mol

0,25




Goi a, b 13 s mol céc ion st va magie trong Y. Ta c¢6 ran M gém Fe O3 (0,5a mol),
MgO (b mol) — 80a + 40b = 2044 (I)

0,5

Mit khac, khdi luong mudi trong Y: 56a +24b + 18.0,2 + 35,5.9,22 = 463,15 (11
Tu (I), 1) - a=1,2;b=2,71
Bao toan O trong X: nmgo = 3,71 -0,3.6 — 0,3.4 = 0,71 mol 0,5
— mwmg = 200 - 0,3.180 - 0,3.232 — 0,71.40 = 48 gam.
Vay %mreno3)2 = 27,0%); YoMre304 = 34,8%; Yommgo = 14,2%; Y%ommg = 24,0% | 0,5
Goi s6 mol M trong mdi phan 13 x mol, chit ran thu dugc 1a M20n (x/2 mol)
Taco: 0,5

Mx =2,4

(2M +16n).x/12 =4
—->nx=02—->Mn=12—->n=2, M=24 (Mg), x=0,1.
Goi cong thirc ciia mudi X 1a Mg(NO3)2.mH20: 0,1 mol (m > 0) 0,5
Ta cé: 0,1.(148 + 18m)=25,6 > m=6
Vay cong thic cua X 1a Mg(NO3)2.6H20
Goi CT cuia Y 1a Ox (x 1250 nguyén tir oxi trung binh cta hon hop Y), My = 38 —
16x =38 — x =2,375.
Goi cong thirc trung binh ctia hdn hop X 1a CaHm (n, m 14 s6 nguyén tir cacbon trung
binh va s nguyén tir hidro trung binh).
Chon s6 mol X, Y ban dau lan luot 14 1 mol, 2 mol. 0,75
So do phan Gmg

CnHm + Ox — COZ + HZO
Mol: 1 2 n m/2
Ta co: n/(m/2) =6/7 — 2n/m = 6/7 1)
Bao toan O: 2n +m/2 =2.2,375 (2
Tu (1), (2) > n=1,5; m = 3,5 — trong X c6 CHs va C2H>, goi cong thirc cia anken
trong X la CiHat (t > 2).
Goi a, b, ¢ 1an lugt 1a s6 mol ctiia CHa, CiHat, C2Ha. Ta c6:

atb+c=1 1)

a+Dbt+2c=1,5(bao toan C) 2

2a + bt + ¢ = 3,5/2 (bao toan H) (3)
T (2),(3) >a-c=0,25 m
T (2) (3) —» 3a+2bt+3c=3(a+b+c)+2bt—3b=3,25—-2bt—3b=0,25
— 2t -3 =0,25/b (diéu kién: b< 1). 0,75
Vi anken & thé khi ¢ diéu kién thuong nén t < 4.
+t=2—->b=025—>a+c=0,75 I), giai (I), (I1): a= 0,5, b= 0,25
+t=3—>b=0,25/3 >a+c=1-0,25/3 (IT), giai (I), (II’): c6 nghi¢m
+t=4—->b=0,05—>a+c=095 (II1"), giai (1), (II"): c6 nghiém
Vi anken tac dung vo1 HBr chi thu dugc mét san phém monobrom duy nhat nén t =2
(CoHg) vat =4 (but— 2 —en).
na=0,15 mol — Muétwa = 45,9/0,15 = 306

0,25

Goi x 1a s6 nguyén tir H lién két v6i cacbon c6 lién két ba — cong thirc két tua:
C7Hs - xAgx (M =306) —» x=2 — A c6 2 lién két 3 dau mach.




Céc cong thirc cdu tao phi hop vai A:
CH=C - CH2- CH; — CH2 - C=CH, CH=C- CH - CH2 - C=CH
|

1,0
CHs CHs
I
CH=C- C - C=CH; CH=C- CIH - C=CH
I
CHs CH, - CHs
Phuong trinh phan rng:
CH=C-R-C=CH +2AgNO3+ 2NH; » CAg=C-R—-C=CAg+2NHsNO; | 0.25
Khong nén bon phan dam cung luc vai voi do; 0,5
- phan dam amoni trong nudc phan ly tao NHa*
- Phan ure trong nude c6 phan ung: (NH2).CO + H20 — (NH4)2CO3
(NH4)2CO3 — 2NH4" + COs*
Véi tac dung v4i nude: CaO + H.0 — Ca(OH)2
Ca(OH); —Ca®" + 20H"
NH4" + OH — NHs + H20 ) i 0,5
Két qua la dam bi phan huy, lam giam hiéu suét cia viéc bon phén dam cho céy trong
» ' 1,0
| Hin vé diéu ché etilen trong phong thi nghi¢m
Khi etilen sinh ra c6 13n SOz, CO2 va hoi nuée, dé loai bo tap chat ~tlrén ngudi ta dan | 0,25
hdn hgp khi sinh ra qua binh chira dung dich NaOH du sau d6 din qua binh chira
H2SO4 dac.
Hy50,., 170"¢C 0,25
CoHsOH ——— CoH4 + H20
CoHsOH + 6H2SO0443c — 2CO2 + 6S0O2 + 9H.0 0,5

SO, + 2NaOH — Na2S0s3 + H.0
CO2 + 2NaOH — Na.COs + H.0




