TRUONG THPT HIEP PUC KY THI OLYMPIC 24-3
- Mén: HOA HOQC 10
PE PE NGHI VA PAP AN| Thoi gian 1am bai: 150 phit

Cho biét khéi lwong nguyén tir ( dvC) ciia cdc nguyén té:
H=1; Mg=24;C=12;0=16; N=14; Na=23; Mg=24; Si=28; P =31;S=32; Cl =35,5; K=39;
Ca =40; Al =27 ; Cr=52; Mn = 55; Fe = 56; Cu = 64; Zn = 65; Br=80; Ag = 108; | = 127; Ba =137,

Cau 1. (3,5 diém)
1.1. (1.0 diém) Cho nguyén tir cua nguyén t6 X, & trang thai co ban co 17 electron thudc cac phan
16p p. X ¢6 hai déng vi hon kém nhau hai notron. Trong dong vi s6 khdi 16m, sb hat khéng mang dién

béng % 1an hat mang dién.

a. Viét cAu hinh electron ctia X, suy ra vi tri ctia X trong bang tuan hoan.
b. Xac dinh thanh phan c4u tao ciia hai dong vi va thanh phan % theo s nguyén tir ciia mdi dong vi
biét nguyén tir khdi (NTK) trung binh cta X bang 79,91. Coi NTK ¢6 gia tri bang s6 khoi.

1.2. (1.0 diém) Tur mubi an diéu ché duge khi clo, tir quing florit diéu ché duoc chat ¢6 thé dn mon
thay tinh, tu I diéu ché mot chét pha vao mubi dn dé tranh bénh budu cb cho nguoi dung, tr O2 diéu
ché chat diét trang. Em hiy viét phuong trinh phan tmg diéu ché cac chat nhu da noi & trén, biét mdi
chat chi duoc viét mot phuong trinh phan tng.
1.3. (0,5 diém) Xéc dinh trang thai lai hoa ctia cac nguyén tir trung tdm trong cac phan tir sau:
POF; ; BFs ; SiHCIs ; Os.
1.4. (1.0 diém) Nguyén tir ciia nguyén to phi kim A c6 bén sd luong tir electron cudi cuing thoa min
mi+1=0van+ms=1,5. Xac dinh tén cua A.

Céu 2. (3.0 diém)

2.1. (1,5 diém) Can bang cac phan (mg sau bang phuong phap thing bang electron:

Fe304+ HNO3 j0ang — Fe(NO3)z + NO + H2O

FesC+ H2SO04 dic nong du — F€2(S04)3 + CO2 + SO2 + H20

FexSy + HNO3 dsc nong de — Fe(NO3)3 + H2SO4 + NO2 + H20

2.2. (1,5 diém) Mot pin dién gém dién cyuc 13 mot soi ddy bac nhung vao dung dich AgNO;3 va dién
cuc kia 1a mot soi day platin nhing vao dung dich muéi Fe®* va Fe3"

a) Viét phuong trinh phan tmg khi pin hoat dong.

b) Tinh stic dién dong ciia pin ¢ dicu kién chuan.

¢) Néu [Agﬁ =0,A1Mva [FezJﬂ = [FeBJrJ = 1M thi phan tng trong pin xay ra nhu thé nao?

Cau 3. (3.5 diém)

3.1. (1,0 diém) Cho V lit (dktc) hdn hop khi (X) gdm Clo va Oxi phan tng vira hét véi hdn hop (Y)
gom 8,4 gam Mg va 5,4 gam Al tao thanh 37,95 gam hén hop (Z) gom cac mubi va oxit. Tinh V?
3.2. (1,0 diém) Viét 6 phuong trinh phan Gmg khac nhau diéu ché truc tiép khi clo.

3.3. (1,5 diém) Hoan thanh céc phuong trinh phan (g sau va cho biét cac chit tmg véi céc chit cai (A), (B),...

tuong ng:

(1) FeSz + khi (A) — chéat rin (B) + khi (D) (2) (D) + khi (E) — chatrin (F) + H20
B FE + A > (D) (4) (E) + NaOH — (G) + H20

(5) (G) + NaOH — (H) + H.0 6) H+ (1) »> (K + (L)

(7) (K) + HCl — (I) + (E) (8) (E) + Clz+H0 — ...

Cau 4. (4.0 diém)
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4.1. (1,0 diém) Viét cac phuong trinh phan tng xdy ra trong cac thi nghiém dugc mo ta sau:
a. Hoa tan FeCl, vao nudc rdi thém HzSO4 lodng du, sau d6 thém dung dich KMnO4 du thy c6
khi mau vang lyc thoét ra va dung dich thu dugc c6 chira mubi mangan (II).

b. Hoa tan Fe3O4 trong dung dich H2SO4 dic nong du duoc dung dich A va khi B mui hic. Suc
khi B vao dung dich brom hodc dung dich KMnOg4 déu théy cac dung dich nay bi nhat mau.

4.2. (2,0 diém) Hoa tan m gam KMnOs trong dung dich HCI dic du dugce dung dich A va V lit
khi D (dktc). Pha loang dung dich A dugc 500 ml dung dich B.

- Dé trung hoa axit du trong 50 ml dung dich B can dung vira du 24 ml dung dich NaOH 0,5
M.

- Thém AgNOs du vao 100 ml dung dich B dé két tiia hoan toan ion clorua thu dugc 17,22 gam

két tiia.

a. Viét phuong trinh hoa hoc ctia cac phan Ung xdy ra.

b. Tinh néng dd mol/lit cac chat tan trong B.

c. Tinhm, V va thé tich dung dich HCI 3 6,5% (D = 1,18 g/ml) da dung. q
4.3. (1,0 diem) Hay trinh bay cach lam sach cac chat sau, viét phuong trinh phan tng (néu c6) dé giai
thich.

a. HCI bi 1an H>S.

b. Oz bi 1an Cl,.

c. CO; bi 1an SOs.
d. CO2 bi 1an CO.

Cau 5. (3.0 diém)

5.1. (1,5 diém)

a) Tinh hiéu tng nhiét & 25°C cta phan tmg 2Al + Fe,03 — 2Fe + AlLOs, biét
(AHD, 08 ) o, =—1667,82 kJ/mol; (AHE, 50}, ., =—819,28 ki/mol,

b) Nhiét débt chay cua benzen 16ng & 25°C; 1atm 1a - 3268 kJ/mol. Xac dinh nhiét hinh thanh
clia benzen 16ng & diéu kién da cho vé nhiét d6 va ap sudt, biét rang nhiét hinh thanh chuan ¢
25°C caa COx(k), HO(1) 1an luot bang - 393,5 va -285,8 kJ/mol.
¢) Tinh (AHﬁtvzgsgcﬁHuoe ., biét: (Achyzgj = 2805 KJ/mol; (AHY, ), ,, =3935 kJ/mol;
(AHS, 200 ), o) = —285.8 kJ/mol.
5.2. (1,5 diém) O 600K ddi v6i phan tng: Ha + CO, = H,0(k) + CO
Nong d6 can bang ctia Ha, CO2, H>0 va CO lan luot bang 0,600 ; 0,459; 0,500 va 0,425 mol/l.
a) Tim K¢, Kp cua phan Ung.
b) Néu lugng ban dau ctia H> va CO, bang nhau va bang 1 mol duoc dit vao binh 5 lit thi
nong do can bang cla cac chat 1a bao nhiéu ?

CoHi06(r)

Cau 6. (3,09diém) i ‘

6.1. (1,0 diém) Hoa tan hoan toan hon hgp X gom CuSO4 va KCI vao H20, thu dugc dung dich Y.
Dién phan Y (c6 mang ngin, dién cuc tro) dén khi Ho0 bat dau dién phan ¢ ca hai dién cuc thi dimg
dién phan. S6 mol khi thoat ra & anot bang 4 1an sé mol khi thoat ra tir catot. Phan tram khéi luong cia
CuSOq trong hon hgp X 1a bao nhiéu ?

6.2. ( 2,0 diém) Hon hop X gdm Fe va kim loai M (héa tri n khong d6i). Hoa tan hoan toan m gam X
trong dung dich H,SO4 dic noéng, du dugc dung dich A va khi SO (dktc) 1a san pham khir duy nhat.
Hap thu hoan toan luong SO; trén bang 500 ml dung dich NaOH 0,2M (du) dwoc dung dich chira 5,725
gam chit tan.
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Thém vao m gam X luong M gap d6i lugng M ban dau dugc hdn hop Y. Cho Y tan hét trong dung
dich HCI duoc 1,736 lit Hz (dktc).

Thém mét lugng Fe vao m gam X dé duoc hdn hop Z chira luong sit gip déi lwong sit c6 trong
X. Cho Z tac dung v6i dung dich H2SO4 loang du dugc dung dich B chira 5,605 gam mudi.

a. Viét cac phuong trinh hoa hoc ciia cic phan tng xdy ra.

b. Tim kim loai M.

- Hoc sinh khéng dwoc sir dung tai liéu V& bang Hé thong tudn hodn cdc nguyén té hod hoc.

- Can bo coi thi khong phai giai thich gi thém.

TRUONG THPT HIEP DUC KY THI OLYMPIC 24-3
Mén: HOA HQC 10
Thot gian lam bai: 150 phut

CAU DAP AN PIEM

i l.a | vi X c6 17 electron thudc phan 16p p

= cau hinh electron phan 16p p cta X 1a: 2p®3p®4p’
—> cau hinh electron day du: 1s?2s*2p®3s23p®3d!%4s24p°.
— Vi tri cta X trong bang tuan hoan:

0 s6 35, Chu ki 4, Nhém VII A. 0,25

0,25

Lb | Trong ddng vi sé khéi 16n s6 hat mang dién 1a 35.2 = 70 hat

= s notron (hat khong mang dién) 1a % .70 =46 hat.

— sb notron trong d@)ng vi s6 khéi nho 13 44 hat.
Vay thanh phan ciu tao cac dong vi cia X 1a:
Déng vi s6 khéi nho: 35 electron, 35 proton, 44 notron = A="79.
Déng vi s6 khéi 16m: 35 electron, 35 proton, 46 notron—= A= 81. 0,25
Thanh phan %:
Goi thanh phan % theo s nguyén tir dong vi nho 13 x%
= thanh phan % theo s nguyén tir dong vi 16n 1a (100 — x)%.

Ta e 79X +81100-x) _

79,91 = x = 54,5%.
100 0,25

* 2NaCl + 2H,0 —24 5 2NaOH + Cl; + HO

nm xop
1.2 * CaFa vin+ H2SO04 qzc — CaHSO4 + HF 1,0
% Jp+ 2K — 2K

* 30, s 203

POFs3 (sp%); Oz (sp?); SiHCI3 (sp®); C2H2 (sp) . 0,5
1.3
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Theo d&: m+1=0van+ms=15
14 *Truomg hop 1: ms = +1/2 = n=1 = 1= 0; m = 0 = 1s' = A 14 hidro 0
*Trudong hop 2: ms=-12 =>n=2=I=1; m = -1 =2p* = Ala oxi 0.5
*Truong hop 3: ms=-1/2 = n=2 = 1= 0; m; = 0 =2s> = A 1a beri(loai)
Vay A la hidro hoac oxi.
3Fe304t+ 28HNO3 10ang — 9Fe(NO3)z + NO + 14H,0 0,5
2.1 2Fe3C+ 22H2S04 dic nong —> 3Fe2(SO4)3 + 2CO2 + 13S0z + 22H20 0,5
FexSy + (6x+6y)HNO3 dsc nong —> XFe(NO3z)3 + yYH2SO4 + (3x+6y)NO- + 0,5
(3x+2y)H.0
a) Phuong trinh phan trng khi pin hoat dong :
2.2 2+ + o _ a3t
Fe + A = Fe  +A 1
() * A%a) T T AU O 05
b) Thé cua phan tng (sdd cta pin) ¢ diéu kién chuan :
0 _0 0 — — 0,5
Epin = EAg+ IAg” Eres jper = 0-8-(+0,77) =0,03V
¢) Néu [qu =0,1M va [Fe2+} = [Feg’ﬂ = 1M thi sdd ctia pin s€ 1a :
-1
Epin = 0,03+ 2099 1g1'11° ~20,029 V<0
Phan tng (1) xay ra theo chiéu nguoc lai :
3+ 2+ +
F +A = F A
Caa) ") T Teq) T "Yag) ) 05
31 Nmg =8,4/24 = 0,35 mol; nai=5,4/27 = 0,2 mol;
' Goi x, y lan luot 1 s6 mol cua clo va oxi trong hh X
Bao toan sd mol electron: 2x + 4y = 0,35.2 + 0,2.3 1) 0,25
Béo toan khi lugng: 71x + 32y = 37,95 — (8,4+ 5,4) (2) 0,25
Tu (1) va (2), suy ra: x= 0,25;y =0,2. 025
=>V/ = (0,25+ 0,2) . 22,4= 10,08 lit. 0.25
30 Sau phuong trinh diéu ché clo:
' 2NaCl + 2H0 — &5 2NaOH + Clz + H0 1)
2NaCl —®% 5 2Na + Cl, 2
MnO; + 4HCIl @&y — MnCly + Cl; + 2H0 (3)
2KMnO4 + 16HCI (gzcy — 2MnCl; + 2KCl + 5Cl; + 8H.0  (4) 1,0
K2Cr07 + 14 HCl (¢acy > 2KCI + 2CrClz + 3Cl> + 7H0 (5)
KCIO3 + 6HCl @iy — KCI +3Cl> + 3H0 6)
(hs c6 thé viét 6 phuong trinh khdc)
33 Céc chat ing voi cac ki hiéu:
' A: Oy B: Fex0s D: SOz E: H2S F:S 05
G: NaHS H: NazS |: FeCl, K: FeS L:NaCl |
Céc phuong trinh:
(1) 4FeS2 + 1102 —» 2Fe203 + 8S0O;
(2) SOz + 2H,S — 3S + 2H0
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(3)S + O » SO

(4) H2S + NaOH — NaHS + H.O
(5) NaHS + NaOH — NaS + H.0
(6) Na2S + FeCl, — FeS + 2NaCl
(7) FeS + 2HCI —» FeCl; + H.S

(8)H2S + 4Cl2 + 4H,0 — H.SO4 + 8 HCI

1,0

4.1

Phuong trinh phan ung:
10FeCl; + 6KMNO4 + 24H,SO4 — 5Fe2(S04)3 + 10CI; + 3K2SO04 + 6MnSO4 + 24H,0

0,25

2Fe304 + 10H2SO4 (dicnongy —> 3Fe2(SOs)3 + SO2 + 10H20
Khi A la SOy

SO, + B, + 2H,O  — HSO4 + 2HBr

550, + 2KMnOs + 2H0 — K2SO4 + 2MnSO4+ 2H2S04

0,75

4.2

Céc phuong trinh phan ng:
2KMnO4 + + 16HCI (gicy > 2MnClz + 2KCl + 5Cl; + 8H.0 (1)
Dung dich A chira KCI, MnCl, va HCI du = dung dich B chira KCI, MnCl> va HCII
o Trung hoa axit trong B bang NaOH:
HCl + NaOH — NaCl + H:0 2
e Btdc dung voi AgNOs du:
AgNO3z + HClI — AgClL + HNOs ©)]
AgNO3z + KCI — AgCH + KNO3 4)
2AgNOs + MnCl; — 2AgClL + Mn(NOs). (5)

0,25

0,5

- Dit s6 mol HCI, KCI trong 50 ml dung dich B lan luot 1a x, y (mol).
Theo phuong trinh phan tmg (1): Ny, = Nker =y mol
Theo phuong trinh phan tng (2): x = nncl = Nnaon = 0,024.0,5 = 0,012 mol
= CMmHcy=0,24 M
- Trong 100 ml dung dich B: nnci = 2x mol,; Niinci, = NKel = 2y mol
Theo phuong trinh phan tng (3), (4), (5):
Nagell = Nhel + Nkl + 2. Nyinci,
& 2X+2y + 22y =17,22:143,5=0,12 mol
< x+3y=0,06mol = y=0,016 mol.
Vay ndng d6 mol cua céac chét trong B 1a:

= Cwm el = Cmmvnciz) = 0,32M

0,75

Theo (1) ta co: Nyyo, = Nkl oo miadB) = 10y = 0,16 mol
= M= I’T'IKM“O4 (ban ddu) = 0,16.158 = 25,28 gam.

Ng, =gnKMno4 =0,4mol = V =0,4.22,4 =8,96 lit.

Theo (1): Nucipe = 8Ny, = 1,28 Mol ma Nucraw = 10.X = 0,12 mol

= NHCl da ding = 1,28 + 0,12 = 1,4 mol

0,25
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