SO GIAO DUC VA PAO TAO KY THI OLMPIC 27 THANG 4
TINH BA RIA-VUNG TAU NAM HOC 2022-2023
Mén thi: HOA HQC LOP 10
Thoi gian l1am bai: 180 phut
PE THI CHINH THUC Ngay thi: 07/03/2023
(Dé thi cé: 03 trang)

Cho: 1u = 1,6605.10%* gam; g. = -1,602. 10"1°C; gp = +1,602. 10°C; R = 8,314 J.mol 1. K*!
Nguyén tir khoi: H= 1; O = 16; S = 32; K = 39; Mg = 24; Mn = 55; Fe = 56; F = 19; Cl =
35,5; Br=80; I = 127.

Ciu 1 (4,0 diém):

1.1. Nguyén tir nguyén t6 X c6 tong sb electron trén cac phan 16p p & trang thai co ban 1a 11. Hat
nhan nguyén tir nguyén td Y c6 dién tich hat nhan bang +41,652 . 10™2° C.

a. Viét cau hinh electron ctia nguyén tir X, biéu dién sy phan bd electron vio cac AO.

b. Xac dinh nguyén t6 Y va dua vao ciu hinh electron, hiy cho biét trong hop chat Y co thé

¢6 cac s6 oxi hoa nao ? Mitic oxi ho4 nao bén nhét (co giai thich).

1.2. Chat X dugc tao thanh tir hai ion A* va B% (A va B 1a hai nguyén t6 hod hoc). Trong phan
tir X c6 tong sd proton 1a 54. Tong s céac loai hat trong ion A* 14 57.

a. Xac dinh di¢n tich hat nhan va tén goi ciia A va B.

b. Viét cau hinh electron cta cac ion A* va BZ,

1.3. X 1a mét phi kim c6 khdi lugng nguyén tir 1a 58,94755.102* gam. Trong tu nhién, X ¢4 hai
dong vi hon kém nhau 2 neutron. Ti 1¢ phan tram sd nguyén tir ctia dong vi nhe hon trong tu
nhién la 75%.

a. Xac dinh s6 khéi hai dong vi.

b. Tinh phan tram vé khdi lugng ctia dong vi ning trong hydroxide cao nhat ciia X 1a HXOa.

(cho nguyén tir khdi ctia O = 16, H = 1)

Ciu 2 (4,0 diém):
2.1. Cation R* ¢6 c4u hinh electron 16p ngoai cung 14 2p®.

a. Viét cdu hinh electron cua nguyén tir nguyén t6 R.

b. Xéc dinh vi tri ctia R trong bang tuan hoan (giai thich).

c. Tinh chat hod hoc dic trung cua R 1a gi ? Lay phuong trinh phan Gmg minh hoa.

d. Anion X% c6 c4u hinh electron twong tu R*. Hay cho biét tén va cau hinh electron cta X.
2.2. X 1a nguyén t6 thudc nhom A cua bang tuan hoan, c6 thé tao vdi hydrogen hop chét co cong
thitc dang XHa. Trong oxide cao nhat, X chiém 40% vé khdi lugng.

a. Xac dinh tén nguyén t6 X.

b. Viét cong thic hydroxide cao nhat ciia X, cho biét tinh chat ctia hop chat nay.

2.3. Cho 4 nguyén td A, B, C, D theo thtr tir thudc 4 6 lién tiép nhau trong Bang tudn hoan cic
nguyén t6 héa hoc. Tong sé hat mang dién trong 4 nguyén tir cia 4 nguyén t6 trén bang 84.

a. Xéc dinh 4 nguyén t6 di cho.

b. Sép xép ban kinh cta cac nguyén tir va ion sau theo chiéu ting dan (co giai thich): B; C*;

D2 A~
Ciu 3 (4 diém). Cho biét gia tri d6 4m dién ctia mot sd nguyén t6 nhu bang dudi day:



Nguyén t6 12Mg 13Al 1H 165 17Cl 80 oF
P06 am dién 1,31 1,61 2,20 2,58 3,16 3,44 3,98
3.1. Cho cac phan tu: PCls, MgClz, SOs, Al2Os. Hay viét so d6 hinh thanh lién két ciia cac phan
tir ¢ lién két ion va viét cong thirc Lewis ctia cac phan tir ¢6 lién két cong hoa tri.

3.2. Hiy giai thich vi sao H,0 va HF c6 khbi P dai lien két M tg
lwong mol phan tir, d§ dai lién két tuong dwong [ H,0 H—O: 0,96A° 18 100°C
nhung thiét d§ soi1 ciia H2O cao hon nhi€u so
vo1 HF ?

3.3. Hiy du doén trang thai lai hoa ciia nguyén tir trung tim, cho biét cau tric hinh hoc ciia cac

HF H—F: 0,92A° 20 19,5°C

phan tir va so sanh do 16n goc lién két trong cac cip phan tir sau:
a) OCl, va OF. b) SO, va ion NO3.

Ciu 4 (4 diém).
4.1. Can bang cac phan tng sau bang phuong phap thing bang electron (viét qua trinh oxi hoa,
qua trinh khtr):

a. H2S + O2 — SOz + H20.

b. Mg + HNO3z — Mg(NO3)2 + NHsNO3 + H20
4.2. Thudc tim (KMnOa) - Potassium manganate(VII) dugc sir dung dé sat khuan, khir tring, tri
nam cho bé ca v4i nong d6 phu hop (tdi thiéu 1mg/lit). Néu tién hanh thyc nghiém ¢ 27°C thi ctr
sau 15 phiit néng d6 KMnO4 giam di mot nira va & 37°C thi sau 3 phit nong do KMnO4 giam di
mdt nira (gia st phan tmg ciia KMnOg véi cac chat déu 1a bac 1).

a. Tinh ndng luong hoat hoa ctua phan rng KMnOa.

b. Tdc d6 phan ung ting 1én bao nhiéu lan khi nhiét d6 ting tir 27°C lén 37°C?
4.3. Cho céc s liéu nhiét dong cta cac qué trinh chuyén hoa sau (& 298K)

STT Phin g ArHY5s (kJ)
1 | H2(g) + Cl2(g) = 2HCI (9) -184.6
2 CO2(g) + H2(g) > CO (g) + H20 (g) 41,13
3 | COClz(g) = Cl2 (g) + CO(9) 12,5
4 | 2NHs(g) + COCI2 (g) — CO(NH2)2 (s) + 2HCI (g) -201
5 |C(s)+0,502(g) > CO(g) -110,5
6 | H2(g)+0,50(g) > H0 (g) -241,87

a. Tinh enthalpy tao thanh chuan (AfH4g) cua HCI, CO,va COCl..
b. Tinh bién thién enthalpy chuan ctia phan tng sau:
CO(NH?2)2 (s) + H20 (g) > CO2 (g) + 2NHs (g)
Céu 5 (4,0 diém):
5.1. Viét phwong trinh phan tng xay ra, giai thich ngan gon cac truong hop sau day:
a. Hon hop gdm CaF, va dung dich H,SO: dic c6 thé duoc ding dé cham khic trén bé mit
thuy tinh.
b. Trong phong thi nghiém c6 thé tim thdy nudc chlorine, bromine, iodine nhung khong ¢
nudce fluorine.
c. Dung dich HBr dic khong mau, dé mét thoi gian trong phong thi nghiém, dudi tic dung
ctia khong khi, dung dich chuyén sang mau vang cam.
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d. Trong dich vi da day c6 chira HCI ndng d6 khoang 104 — 10-3 (mol/lit) , khi nong d6 HCIl
16n hon 1073 (mol/lit) s& gdy ra bénh ¢ chua, tinh trang bénh kéo dai c¢6 thé dan dén viém loét
da day. Béc si thudng chi dinh bénh nhan méc bénh ¢ chua udng thudc nabica (chira NaHCO»)
dé diéu tri.
5.2. Hoa tan hoan toan 3,36 gam mot mudi carbonate ciia kim loai M trong m gam dung dich
HCI 10% thu dugc dung dich A chira mot chit tan duy nhét ¢6 néng do 12,34%. C6 can dung
dich A thu duoc 7,40 gam mot cht rin X. Tinh m va xac dinh cong thirc cua X.
5.3. Trong phong thi nghiém, nguoi ta diéu ché halogen (X2) theo so d6 sau:
NaX (khan) + MnO2 + H,SO4 diic —> Xo+ ............
a. Viét phuong trinh phan tmg diéu ché khi Cl..
b. Suc tir tir khi Clz vao dung dich KI, hiy cho biét mau sic dung dich bién d6i nhu thé nao?
Giai thich.
c. Giai thich tai sao phai dung NaX khan va H,SO4 ddc? Cho biét vai trd ciia MnO2 trong
phan ung trén.
d. Ngoai Cly, ta c6 thé diéu ché Br va |2 bang cach trén, nhung khong diéu ché duoc Fa. Giai
thich tai sao ?
5.4. Cho hdn hop X gom Mg va Fe. Hoa tan a gam X trong dung dich HCI 20% (vira du) thi thu
duoc dung dich Y c6 tong ndng d6 phan trim cac chit tan 1a 26,5716%. Néu oxi hoa 2a gam X
bang khi chlorine du thi thu dugc 35,25 gam mubi. Xac dinh gia tri a.

Sdbaodanh: ..o



SO GIAO DUC VA PAO TAO

TINH BA RIA - VONG TAU NAM HOQC 2022 - 2023

HUONG DAN CHAM PE THI CHINH THUC
MON THI: HOA HQC - LOP 10
(Huwéng déin chdm gom cé 05 trang)

KY THI OLMPIC 27 THANG 4

Cau N§i dung Pi¢m
1.1
1 a. Tong so electron trén cac phan 16p p cia X ¢ trang thai co ban 1a 11.
Mbi phan 16p p chira t6i da 6 electron.
= Nguyén tir X c6 hai phan 16p p 1a: 2p°® va 3p® 0,25
— C4u hinh electron ctia X: 1s? 2522p® 3523p°
(] (RIOTH] (1] [ILT] 0,25
o +41,652 .10°C .
b. SO hiéu nguyén tirciaY: Z, =—— =26=Y lairon (Fe
RS Y~ 1602.107°C (Fe) 0,25
= Cau hinh electron ctia Y: 1s? 2522p® 3523p®3d° 4s? 0.95
=Y c6 thé ¢6 hai s oxi hod 1a +2 va +3 025
S0 oxi hod +3 bén hon vi ¢6 phan 16p 3d° (ban bdo hoa). ’
1.2.
a. Xac dinh dién tich hat nhan va tén goi cua A va B.
Tong so cac loai hat trong ion A* 1a 57 => Trong A 1a 58
A ... 58 58
<z <2 <Z,<
Pongvibén: =<2, <3° 16572, <193 0.25
=7,=17,72,=18; Z, =19 0,25
A tao ion A" nén chon Za =19 => A la Potasium (K) 0,25
* Chat X duoc tao thanh tir hai ion A* va BZ => X: A;B 0.95
Trong phan tir X ¢ tong so proton 1a 54 => 2Z, + Z, =54=Z, =16 ’
=> B la Sulfur (S) 0,25
b. Viét cAu hinh electron cua cac ion A* va BZ.
Cau hinh electron ciia K*: 1s? 2s22p® 3s23p® 0.25
Cau hinh electron ciia S?: 1s? 2s22p® 3s23p®
1.3.
a. Xac dinh s6 khoi hai dong vi.
X 1a mot phi kim ¢6 khoi luong nguyén tir 1a 58,94755 . 1024 gam
—  58,04755.10*
Ax =— =35,5
1,6605.10% 0.25
(A, 7%
Goi
A X, :100% —75% = 25%
A,-A =2 A, =35 0,25
—
75A, +25A, =35,5.100  |A, =37 025
b. Tinh % vé khdi lugng ciia dong vi ning trong hydroxide cao nhét cua X 1a 0’25

HXO..




0,
Lo = O12% 60009 204%

0 T 135 5+16.4 0,25
2.1.
a. Vi€t cau hinh electron ctia nguyén tir nguyén to R.
R*: 1s? 25?2p® va R——>R" +1e
= R: 1s? 2s22p°® 3s! 0,25
b. Xac dinh vi tri ciia R trong bang tuan hoan (giai thich).
+0: 11 (z=11)
+ Chu ki: 3 (co6 3 16p electron)
+ Nhom: IA (nguyén t6 s, co 1 electron & 16p ngoai cling) 0,25
. R cd 1 electron ¢ 16p ngoai cung => R 1a kim loai, c6 tinh khtr
2Na + Cl,—> 2NaCl 0,25
d. Anion X% ¢6 ciu hinh electron turong ty R*. Hay cho biét tén va cdu hinh
electron cua X.
X%: 152 2522p® va X +2e—— X* 0.25
= X: 15? 2s22p* = Zx =8 => X la Oxygen ’
2.2.
a. Xac dinh tén nguyén to X.
X 1a nguyén t6 thudc nhom A cua bang tudn hoan, c¢6 thé tao véi hydrogen hop
chat c6 cong thic dang XH, => C6 2 trudong hop
* X thudoc nhém IIA:
= Cong thirc oxit cao nhét 1a: XO 0,25
:>§= 40 = X =10,67 => Loai
16 100-40 0,25
* X thudoc nhém VIA:
— Cong thic oxit cao nhat 1a: XOs 0,25
X 40 X
= X =32 => X |a Sulfur (Nha
316 100-40 (Nhan) 0,25
b. Cong thirc hydroxide cao nhit cua S 1a: HoSO4 0,25
Tinh chat: tinh acid manh 0,25
2.3.
a. Xac dinh 4 nguyén t6 da cho.
2, +272,+27.+2Z,=84
Vi A, B, C, D lién tidp => 2Z, +2(Z, +1)+2(Z, +2) +2(Z, +3) =84 0,25
Z,=9 A:F
Z; =10 B:Ne 0,25
= =
Z.=11 C:Na
Z,=12 D: Mg 0,25
b. Sap xép ban kinh cua cc nguyén tir va ion sau theo chidu ting dan (c6 giai
thich): B; C*; D?*; A"
0,25




B:1s%2s°2p° B:1s*2s%2p°
A :1s°2s°2p° A 1157257 2p°
=

C:1s%2s*2p°3st C":1s°2s°2p°

D :1s°2s°2p®3s? D?** :1s*2s*2p°
Do A", B, C*, D*" déu c6 cung cau hinh electron (16p vo gidng nhau) nhung
dién tich hat nhan cua chung lan luot 1a +9, +10, +11, +12
Khi lyc hut ctia hat nhan cang 16n thi ban kinh cang nhé => Bén kinh nguyén
tir, ion bién ddi theo thtr tw sau: D* <C*<B < A’

0,25

0,25

3.1

>

Mg + 2ClI — Mg#Cl; hodc Mg — Mg?* + 2e
[Ne]3s?  [Ne]3s?3p°® [Ne][Ar] Cl +1e > CI-
Mg?* + 2ClI-— MgCl;

0,25

2x3e ¥
2A1  + 30 - Al§+03‘ hod Al > AP* + 3e }

[Nel3s23pt  [Ne]2s22p®  [Ne][Ne] ** 0 +2e— O
2AI* +30% = Al,Os

0,25

‘0

v b e
H | H :0-5=0
J_—_[ Vé. .. S‘ .=

0,5

3.2.

- Ca hai phan tir HF va H,O déu 1a phan tir phan cuc, déu c6 lién két cong hoa
tri co cuc.

- Mdi phan tir HF chi tao duoc 02 lién két hydrogen véi 02 phan tir khac.

- M&i phan tir H,0 tao dugc t6i da 04 lién két hydrogen voi 04 phan tir khac.

- Ning luong can dé pha v lién két giita cac phéan tor H-O 16n hon ning luong
pha v& lién két giita cac phan tir HF

=>nhiét do so61 cua H20 cao hon HF.

0,25x4

3.3.
a. OF2 va OCl; déu lai héa sp® (ciu trac goc)

0,5

Hai phan tir c6 ciing nguyén tr trung tim (O), khac vé phoi tir Cl va F. Do do
am dién cua F > Cl => c¢ap e lién két bi hut vé phia F nhi€éu hon so véi Cl,
trong OCl, cdp e lién két gan O hon trong OF, => CIOCl > FOF

0,5

b. SO lai hda sp? (cau trac goc), ion NOJ lai hoa sp (cau trac thang)

0,5

- Trong SO, nguyén tir S con mot cdp e tu do déy hai cap e lién két vé g?ln
nhau hon

- Trong ion NO} nguyén tir N khong con e tu do, goc lién két bang 180°
=> ONO*> 0S50

0,5

(Ghi chi: OF; — 103,1°; OCl; - 110,9°; SO; - 120° ion NO3 — 180°)

4.1.

a. 2H.S + 302 — 2SO0 + 2H20.
QT oxi hoa: S22 — S*™ +6e |x 2
QT khir: 0, +2.2¢ > 02 [x3

0,5

b. 4Mg + 10HNO3z — 4Mg(NO3)2 + NHsNO3 + 3H20
QT oxi héa: Mg — Mg?* + 2e |x 4
QT khi:  N*5+8e —» N3 |x 1

0,5




4.2.

a. O 27% ki = i‘(’—f) = 22~ 0,0462 (phit ) 0.25
2
G 37° ko = ;‘—2) =122 0,231 (phut ) 0,25
1nk_2:5(i-zi):>1n 0231 _ _E ( 11 )
k1 R'T1 T2 00462  8314'27+273 374273 0,25
=> E =~ 124442 J/mol = 124,442 kJ/mol
k2 _ 0,231
ki 00262 , ‘ 0,25
=> Khi nhié¢t 6 tang 10°C thi toc d6 tang lén 5 lan.
4.3.
a. AfH29g ctia HCI = - 92,3 kJ/mol 0.25
Ap dung dinh luat Hess => - (2) + (5) +(6) => C + O, — CO2 (7) 0,25
=> AH(7) = - AH(2) + AH(5) + AH(6) = - 393,5k]
Don chit c6 AHS9g = 0 => AfHg (CO») = - 393,5 kJ/mol 0,25
Ap dung dinh luat Hess => - (3) + (5) => C + 0,50, + Clo— COCl; (8) 0,25
=> AH(8) = - AH(3) + AH(5) = - 223 kJ
Pon chit c6 AtH99g = 0 => AfHI5g (COCIy) = - 123 kJ/mol 0,25
b.
Phan tmng (8): CO(NH2)2 (s) + H20 (g) — CO2 (9) + 2NHs (g) 025
Ta thay: (8) =(1)—(2) + (3) — (4) ’
Ap dung dinh luat Hess: AH(8) = AH(1) - AH(2) + AH(3) - AH(4) 05
=> AH(8) =-12,23 kJ ’
5.1
a. Dung dich HF c6 thé hoa tan dugc thay tinh  SiO2
CaF, + H,50. > CaSOs + 2HF 0.25
4HF + SiO2 — SiF4 + 2H20
b. - Vi Cl; By, |2 chi tac dung chadm véi nude, phén con lai tan trong nudc, thu
dugc dung dich tuong ung. 0.25
- Riéng khi F> tac dung manh liét v4i nude nén khong thu dugce nude florine: ’
2F> + 2H,0 — 4HF + O-
c. HBr bi Oz khdng khi oxi hoa thanh Br, dung dich Br, lodng c6 mau vang 0.25
cam. 4HBr + O — 2Br; + 2H,0 ’
d. NaHCO3 trung hoa bét HCI, giam tri¢u chiing ¢ chua. 0.25
NaHCO3z + HCl — NaCl + CO. + H.O ’
5.2.
Phuong trinh phan tng:
M2(COz3)x + 2xHCI — 2MClyx + XCO2 + xH20
1 2X 2 X
Xét 1 mol mudi phan ung : 05
Tac6: C%, . = 2M + 71x 100% =12,34% |
2M +60x + (2x*36,5) : 0,1—44x
<=> M = 12x — Nghiém phu hop: x = 2; M = 24; kim loai la Mg.
- S6 mol Mg = 3.36/84 = 0,04 mol = s6 mol MgClz.nH20
— mdd HCl = 29,2 gam 0,5

- Mumusi = 7,4/ 0,04 = 185 =>n = 5 => Chit X la MgCl2.5H20

5.3.




a. Viét phuong trinh phan tmg diéu ché khi Cla.
2NaCl(khan) + MnO; + 2H2304déCL) Cl2 + MnSO4 + Na;S04 + 2H,0
Hay:
NaCl +H,S0, ., — < HCI+ NaHSO,

4HCl+MnO, —*¢— MnCl, +Cl, + 2H,0
b. Dung dich KI xuét hién mau den tim, sau d6 dan tré lai khong mau:

Cl, + 2KI——2KCI + 1,

5Cl, + I, + 6H,0——2HIO, + 10HCI
c. Phai dung NaCl tinh thé va HoSO4 dic dé han ché t6i da lugng nuéc trong dng
nghiém vi MnO> phél:l ung voi HCl dam dac.

Vai tro MnO: 1a chat oxi hoa.

d. Khong thé 4p dung phuong phap trén dé diéu ché F2 vi hdn hop oxi hoa
(Man + H2S04) khéng du manh dé oxi hod HF thanh F (hodc do F~ 6 tinh khu
rat yéu).

0,25

0,25

0,25

0,25

5.4.
Goi {Mg xmol trong a gam hon hop X
" |Fe:ymol '
*X + dd HCI:
Mg + 2HCl—— MgCl, +H,
X— 2X X X
Fe+2HCl——>FeCl, +H,

y—>2y y y
95x +127y

36,5.(2x + 2y)
24x+56y+ ——">"— "L (X +
y 0% (X+y)

=C%= .100% = 26,5717% (1)

*X + Cl du:
Mg +Cl, —— MgCl,
2X —> 2X
2Fe+3Cl,—— 2FeCl,
2y —> 2y

= 95.2x+162,5.2y =35,25 (2)

Tur (1) va (2) = {X

= a=24.0,1+56.0,05=5,2gam
y=0,05

0,25

0,25

0,25

0,25




