SO GIAO DUC VA DAO TAO PAK LAK KY THI OLYMPIC TRUYEN THONG 10/3
TRUONG THPT CHUYEN NGUYEN DU LAN THU VII - NAM 2024

Moén thi: Hoa hoc - Khéi: 10

PAP AN, BIEU PIEM VA HUONG DAN CHAM DE CHINH THU'C
(Gom co 08 trang)

A. DAP AN VA BIEU PIEM

Cau 1.(4,0 diém)

1.1.

a. Ham lugng cac dong vi bén ciia mot nguyén té héa hoc thuong aa
dugc xac dinh bing phuong phap phé khéi lugng. Trong phuong
phép nay, cac nguyén tir thuong dugc ion hoéa thanh cation mang
mot dién tich duong. Hinh bén l1a ph6 khdi lugng cua nguyén to
Boron (B). Xéc dinh nguyén tir khdi trung binh cta B. : | .
b. Cho biét s lugng va cudng d¢ trong déi cua cdc tin hiu trén ™ -
phé khdi luqng cua cation B2".

1.2. Tong s6 hat trong hai nguyén tir X va Y 1a 42 hat. Trong do6 tong hat cua nguyén tr'Y 16n hon
tong hat cua nguyén tir X la 6. Trong nguyén tir X sd hat mang dién tich gip doi hat khong mang
dién tich. S6 hat mang dién tich duong trong nguyén tir X it hon s hat mang dién tich duong trong
Y la 2 hat.

a. Xac dinh tén hai nguyén t6 X, Y.

b. Xéc dinh bo 4 s6 lugng tir cia electron cudi cung cua 2 nguyén tir X, Y (Qui ude: me = +l, ..., 0,

10 (100%)

Cuimg do %
8

11 (25%)

S em e a1 1
.., -1 va electron dau tién cua mot obitan ¢6 ms = +5 ).

¢. Viét cong thirc VSEPR cua cac phan tir XY; XY2 va ion (XY3)*. Cho biét trang thi lai hoa va
dang hinh hoc cua nguyén tr trung tam trong cac phan tir va ion trén?
1.3. Mot méu da dugc tim thay voi thanh phan 13,2 mg **U va 2,06 mg **Pb. Biét trong qué trinh
phan huy >**U thanh >°°Pb ¢6 chu ki phén rd 1a 4,51.10° nam. Tinh tudi cua mau da d6 ?

Céu Huéng din cham Diém
1.1 a.

M= 1010041125 o "
125 ,
b. 3 vach ""Bi (m/z=20); "'B; (m/z=22); '°B''B" (m/z=21).

Cudng do twong dbi:

198 (80%) 11B(20%)

“B; 80%x80% = 0,64 100%

"B, 20%x20% = 0,04 6.25%

loglig: 2x80%x20%=0,32 50%
1.2 a.

Goi sb proton, electron, neutron cua X,Y lan luot 1a Px, Py; Ex, Ey; Nx, Ny
Tac()hé 2Py +Nx+2Py+Ny=42
2Py+Ny-2Px -Nx=6

2Px = 2Nx

Py —Px=2

— Px=6,Py=8 2,0
Vay X la carbon (C) va Y la Oxygen (O)

b.
CAu hinh electron cua X : 15*2s*2p?

Trang 1/8



B(:) 436 lugng tu ciia X: n=2;1=1; mi=0; ms=+1/2
Cau hinh electron ctia Y : 15*2s*2p*
= B04sOolugngtrciaY:n=2;1=1, m=1; ms=-1/2

Phan tu, ion CO COx COs*
Cong thirc VSEPR AXIE: AX2Eo AX3Eo0
Trang thai lai hoa sp Sp Sp?
cua nguyén tur trung
tAm ‘ _
Dang hinh hoc Duong thing | Duong thing | Tam gidc déu
1.3 Trong qué trinh : U** —— Pb*™
Khéi lugng U** ¢4 bi phan huy la: 238. 22’(?66 =2,38mg

Khéi lugng U** ban dau 1a: 13,2 + 2,38 = 15,58 mg

k:‘“_zzﬁ (v6i 1, =4,51.10° nam)
1/2

tl/Z
0,693
4,51.10° 1,0

1. N, 1, N, 4,51.10° 15,58
k=—In— t=—In—= In
t N, k N, 0,693 13,2

t
Vay mau d4 c6 tudi la: 1,08.10° nim

=1,08.10° nam

Céu 2.(4,0 diém)
2.1. Cong doan dau tién cua qua trinh san xudt silicon ¢ do tinh khiét cao phuc vu cho cong nghé
ban dan dugc thuc hién bang phan tng sau :

SiO2(s) +2C(s) = Si(s) + 2CO(g) (1).
a. Tinh Ang% , Auv; JAJ ;; clia qué trinh diéu ché silicon theo phan tmg (1).
b. Phan g (1) s& dién ra wu thé theo chiéu thusn bit dau tir nhiét d6 nao? (Coi sy phu thudc ctia
AS va AH vio nhiét do 1a khong dang ké). Biét & diéu kién chuan, tai 298 K, entropy va enthalpy
clia cac chit:

Chit SiOx(s) C(s) Si(s) CO(g)
S35 (J/mol.K) 41,8 5,7 18,8 197,6
AH3, (KJ/mol) -910,9 0,0 0,0 -110,5

2.2. Haber 13 mot trong sb cac nha héa hoc c6 dong gop quan trong vao phan mg tong hop NHs tir
khi H2 va Na.
- Trong thi nghi¢m 1 tai 4720C;, Haber va cdng su thu dugc [Hz] = 0,12070M; [N2] = 0,04020M;
[NH3] = 0,00272M khi hé dat dén can bang. N . ) )
- Trong thi nghiém 2 tai 500°C, thu dugc hon hop can bang c6 ap suat riéng phan cua Hz 1a 0,733
atm, N2 12 0,527 atm va cua NHs 1a 1,73.107 atm.

Trong phan ung sau: Na(g) + 3Hz2(g) ——= 2NHs(g)

Phan Ung thuén téa nhiét hay thu nhiét? Tai sao?
2.3. Gia thiét ion F, duogc tao thanh tir nguyén tir F va ion F~.
a. Thuyét lién két cong hoa tri (thuyét VB) c6 thé giai thich duoc sy hinh thanh ion F; theo con
duong néu trén hay khong ? Giai thich.
b. V& gian d6 nang luong MO va viét ciu hinh electron cho ion F, . Theo thuyét MO, ion nay c6
ton tai hay khong? Giai thich.
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Ciu Huéng din cham Piém
2.1 |a.
AS"=2.197,6 + 188 - 2.5,7-41,8=360,8 JK"
AH"=2.(-110,5) + 910,9 = 689,9 (kJ) 15
AG”= AH"- T AS"=689,9 - 298. 360,8.10° = 582,4 (kJ). ’
b.
Phan tmg (1) s& dién ra uu thé theo chiéu thuin khi AG <0
AG= AH"-TAS"=689,9 - T. 360,8.10° <0 — T > 1912 K.
2.2 2 2
- Tai 472°C K, = [N'f-‘] - (0’003272) =0,105.
[H,].[N,]  (0,1207)".(0,0402)
=> Kp=Kce.(RT)A" = 0,105.(0,082.(472+273))2 = 2,81.10°
- Tai 500°C 15
PZ 342 *
K= - _LBI0) 0100 <28110%
Py, Py, (0,733)".(0,527)
Nhiét d¢ tang, Kp giam > phan tng thudn 1a phan @mg toa nhi¢t (theo nguyén
li chuyén dich céin bang)
2.3 | a. Khong giai thich dugc vi theo VB mot lién két cong hoa tri dugc hinh thanh
fur sur;
*gop chung mdi bén | electron doc thin, diéu nay khong dat duge do F-
khong c6 electon doc than
* cho nhdn cgp electron, diéu nay ctung khong dat dugc do F & chu ky 2 nén
khong con AO trong.
b.
Gian d6 MO cua F; :
F F; F
’,$ n ‘\G.l
A X
.;’" rr.,‘ n‘x k :.“
2 NN Panh & 20
Ty Ty
Krs,
2s %( ::;% 2s
Gy

Céu hinh electron cua ion F; :

6l6 CIMm M, T, G,
Bic lién két: N = (8 - 7)/2 = 0.5. Bic lién két khac 0 nén theo thuyét MO ion

nay ton tai
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Céu 3.(4,0 diém)

3.1. Hoa tan 0,535 gam NH4Cl vao 100 ml dung dich NH3 0,01M thu dugc dung dich X. Tinh pH

ctia dung dich X. Cho biét NH3 c6 K, =1,80.107

3.2. Tim khoang pH t6i uu dé tach mgt trong hai ion Be‘l2+ va Sr** ra khoi dung dich chira BaClz
0,IM va SrClz 0,1M véi thuoe thir K2Cr207 1M. Biét rang trong dung dich K2Cr207 ¢6 cac cén

bang:
Cr207* + H2O —= 2HCrOy« Ki=2,3.10"
HCrOs —= H' + CrO4* K2=3,4.107

Cho tich s tan cua BaCrOs 13 107 va cua SrCrO4 1a 10**. Piéu kién dé xem mét ion két tia

hoan toan 13 ndng d6 cia ion d6 khong vuot qua 10°M.

3.3. Phan tir CuCl két tinh dudi dang 1ap phuong tam dién.

(nhu hinh bén)

a. Tinh s6 ion Cu® va C1 " 1di suy ra s6 phan tir CuCl chira trong 6
mang co s0.

b. Xac dinh ban kinh ion ctiia Cu’. Biét khdi luong riéng cua CuCl la
4,136 g/cm?; ban kinh ion CI" 1a 1,84A° Mcu = 63,5gam/mol,;

Mci = 35,5 gam/mol; Na = 6,02. 10%,

@

3.4. Nang luong mang ludi cia mot tinh thé ¢ thé hiéu 1a nang luong can thiét dé tach nhiing hat &

trong tinh thé d6 ra cach xa nhau nhitng khoang vé cuc.

Hay thiét 1ap chu trinh dé tinh nang lugng mang luéi tinh thé CaCl, biét:

- Sinh nhiét cua CaClz: AH; = -795 kJ/ mol

- Nhiét nguyén tu hoa cta Ca: AH> =192 kJ / mol

- Nang luong ion hoa (Ti + I2) cua Ca = 1745 kJ/ mol
- Nang lugng phan ly lién ket Cla: AH3 = 243 kJ/ mol
- Ai luc véi electron ctiia Cl: A = -364 kJ/ mol

Ciu Huéng din chim

Piém

3.1 nmcﬁ%,?:o,m mol ; Cyyr.cn= 00?11 =0,1 M
PTDL: NH,Cl— NH, +CI
0,1 M 0,1M
Kyu, >>Ky o nén bo qua sy dién li cua H20
Can bang chu yéu xay ra trong dung dich:
NH; + HHOe—=—= NH, +OH"

Ban dau: 0,01 0,1
Phaén li: X X X
Can bang 0,01-x 0,1+x x

_[NH,]J[OH'] (0,1+x)x

" INH,]  0,01-x

Vay [OH ] =x= 1,7996.10 = pOH = -log[OH = 5,745

x2= - 0,1<0 (loai)

=1,8.10° = xi=1,7996.10°° (nhan)

— pH= 14-pOH = 14-5,745 = 8,255

1,0

3.2 | Bé két tua thi:

[SP'1.[CrO:*] 2 Tsrcros = [CrO«] = 104/0,1 = 1074M.
Vi 1037 < 103*nén BaCrO4 két tda trudc.

[Ba2].[CrO+*] = Tracios = [CrO4>] = 10°7/0,1 = 105M.
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Khi BaCrOs két tiia hoan toan: [Ba**] < 10°M = [CrO4] = 10°"M.
bé két tia hoan toan BaCrOs ma chua két tua SrCrOs 1a:

107 < [CrO4*] < 1074 1,0
Cr207* + HoO == 2H" + 2CrO+* K =Ki.K2*=2,66.10"
[T 1-0,5x X
cro2-12 x2
= M =2.,66.1071
1-0,5x
Khi [CrO4*]=10*"M = x = 2,585.10*M = pH = 3,59.
Khi [CrO4] = 10*M = x = 1,295.10"*M = pH = 3,809.
Vay 3,59 <pH < 3,89
33 |a.
Vi 1ap phuong mat tdm nén
CI" ¢ 8 dinh: 8)(% =1 ion CI'
| =4 ion Cl
6 mit: 6XE=3 ion CI
: 1 .
Cu" ¢ giita 12 canh :12><Z =3 jon Cu”
& tam : 1x1=1 ion Cu* = 4ion Cu 1,0
Viay sf) phan tir trong mang co s& 1a 4Cu” + 4Cl" = 4CuCl
b. (0,5 diém)
N'MC Cl 7. .3 v A B \ \ A
d=——"=vd1 V=a’ ( N : s0 phan tu, a la canh hinh 1&p phuong)
N
. : +
— a'= NMeyq . 4(63,5 35’523 =159,044.10*cm’
dN, 4,136.6,02.10
—a=5,418.10°cm =5,418 A°
Mat khac theo hinh vé ta c6 a= 2r+ + 2r.
r= a-22r_ _5,418-2.1,84 —0.869A°
3.4 | Thiét lap chu trinh
Chu trinh Born - Haber A
1
Ca(tt) + Cl (k)l—» CaClx(tt)
lAHz AH3
Ca (k) 2Cl1 (k) 1,0
'Uml
lIH‘Iz 2A

Ca* (k) + 2CI (k)

Ta co:

Um=AH2+1i +1+ AHs + 2A - AH)

Umi =192+ 1745 + 243 — (2 x 364) - (-795)
Umi = 2247 (kJ/.mol)
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Cau 4.(4,0 diém)
4.1. Cho biét phan tmg: K2S203 + H2SO4lodng — K2SOs + SO2 + S + H20.
Cé phai 1a phan Gng oxi hoa - khir hay khong ? Giai thich.

4.2.
a. Can bang phan (mg oxi hoa - khir sau theo phuong phap thing bing electron:
FeCl2 + KMnOas+ H2SO4 — Fex(SO4)s + Cl2 + K2SO4 + MnSO4 + H20
b. Can bang phan tmg oxi hod - khir sau theo phuong phap thing biang ion- electron:
NaNQ, +Zn+KOH— Na,ZnO, +K,Zn0O, + NH, + H,0
4.3. Trong khong khi dung dich K>S bi oxi hod mot phan dé giai phong ra luu huynh. Viét phuong
trinh phan tng va tinh hing sd can bang.
Cho: E%(02/H20) = 1,23V; E%(S/S*) = - 0,48V; 2,3RT/F In = 0,0592Ig
4.4. Tinh ndng d¢ ban dau cia HSO; biét ring khi do stic dién dong cia pin

Pt | T (0,1M); I (0,02M) ||[MnO4 (0,05M); Mn?* (0,01M); HSO, (Cm) |Pt & 25°C c6 gié tri 1a

<A o _ oo _ X _ -2
0,824V. Cho biét EMno;,/MnZ‘ —1,51V,EI;/3I_ —O,5355V,K3(H50;)—1,0.10
Cau Huong din chim Piém
4.1 K-O N //O
S0
K2S203 ¢6 CTCT K-O S 0.5

K2S203 + H2SO4loang — KaSO4 + SO2 + S + H20
Trong d6 S s6 oxi hoa +4 chuyén vé SO> (+4) va S s6 oxi hoéa 0 chuyén vé S
don chat. Khong thay do6i s6 oxi hda nén khong phai la phan ng oxi hoa - khir

4.2 |a.

FeClz + KMnO4+ H2SO4 — Fex(SO4); + Cla + K2SO4 + MnSO4 + H20
5x | 2FeCl — 2Fe*? + 2C1° + 6¢
6 x | Mn"" +5e—> Mn*

Phuong trinh phéan t:
10FeClz + 6KMnOs + 24H2S04—5Fe2(S04)3 +10Cl2 + 3K2SO4 + 6MnSO4 + 24H20
b.
NO; +6H,0+8e — NH, +90H ™ | x2 1,0
Zn+40H™ -2e - ZnO; +2H,0 | x8
8Zn+2NO; +140H —> 8ZnO> +2NH, +4H,0
2NaNO, +8Zn +14KOH — Na,ZnO, + 2NH, + 7K ,Zn0, + 4H,0
4.3 | Phan g oxi hoa S* boi oxi khong khi:
-25;’/52.
2x g% == Sl + 2e K f - 10 00592
02 + 4H* +2¢ = 2H20 p Loy im0
2 = 10 0,059
2
Ix HO —= H+ + OH- Kw = 10 1,0
5s% + 0, + 2H,0 == 25| + 4OH- K = KK, Ke =10""

4.4 | O dién cuc duong (bén phai)
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MnO;+8H"+5¢ — Mn*" +4H,0
10,0592, [MnO, 1HT

E+ :EOMnO;, /Mn?* 5 [Mn2+ ] ( 1)
+18 1’5
1,51+ 0,0592 le 0,05.[H"]
5 0,01
O dién cyc Am (bén trai)
3> I +2e
E=E> _ + 0.0°52 Ig [1_3]3 =0,5355+ 00002 g 0.0 =0,574V
Ll 2 ] 2 0,1°

Epm E+ - E- == E+ = 03824 + 0,574 = 1,398

Thay vao (1) ta 6 [H] = 0,053 M) =x M

HSO, — H'+S0;" Ka=1,0.102.
Ban dz?lu C
Canbang C-x X X

=
Il
2%
=
Il
fury
=)
[ ]

0,013
= oo il

= C=0,3339M

Cau 5.(4,0 diém)
5.1. BO tri thi nghiém nhu hinh sau:

Dung dich HCI d3c Bong tdm dung Bong tdm dung

/ 71 KBr déc / dich KI d3c

= _©

=0

AN

KMnO, ran —_—

H6 tinh bot

Néu hién tugng va viét cac phan ing xay ra khi thi nghiém dugc tién hanh.
5.2. So sanh nhiét do nong chay cua: MgO, KCl, NaCl, FeCls.
5.3. X 1a mudi co cong thirc NalOx. Hoa tan X vao nudc thu dugc dung dich A. Cho khi SO: di tir
tir qua dung dich A, thay dung dich xuat hién mau nau, tiép tuc suc SOz vao thi mat mau nau va thu
duoc dung dich B. Thém mét it dung dich HNOs vao dung dich B va sau d6 thém lugng du dung
dich AgNO:3, thay xuét hién két tia mau vang. Thém dung dich H2SO4 lodng va KI vao dung dich
A, thaiy xuat hién dung dich mau nau va mau nau mat di khi thém dung dich Na2S203 vao.
a. Viét cac phuong trinh phan tng xay ra dudi Jdang ion thu gon.
b. Bé xac dinh chinh xac cong thic ciia mudi X nguoi ta hoa tan 0,100 gam X vao nudc, thém
luong du KI va vai mililit dung dich H>SO4 lodng, dung dich ¢6 mau nau. Chudn d¢ I» sinh ra bang
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dung dich Na2$203 0,1M vdi chat chi thi mau 1 ho tinh bot cho téi khi mat mau, thdy tén hét 37,4
mL dd NazS20s. Tim ¢ong thire X.

Cau Hwong dan cham Piem

5.1 |+ Ong nghiém chira KMnOs va doan thtr nhat ¢ ctia dng hinh tru nim ngang c6
mau vang luc vi c¢d khi clo.
2KMnO4 + 16HCl — 2KCl1 + 2MnCl2 + 5Cl21 + 8H20

+ Poan giita cua 6ng hinh try ndm ngang c6 mau d6 nau vi c6 hoi brom sinh ra
Cl2 + 2KBr — 2KCI + Br2 1,0

+ Poan cudi ciia dng hinh tru nim ngang c6 mau tim vi ¢6 hoi iot sinh ra

’ Br2 +2KI — 2KBr + I
+ Ong nghiém chira ho tinh bot chuyén mau xanh vi iot sinh ra tic dung véi ho
tinh bot

5.2 | * So sanh nhiét 0 nong chay cua: KCI, NaCl, FeCls.
Nhiét d6 néng chay giam dan theo thu tu 1a : NaCl > KCl1 > FeCls
KCl, NaCl c6 céu triic mang tinh thé ion con FeCls phan tir hop chét cong hoa
tri do vay t° (n/c) cua FeCls nho nhat. | 1,0
KCl, NaCl déu 1a hop chat ion, ciing cu tric mang tinh thé nhung béan kinh cua
K* > ban kinh cua Na* do viy ning lugng mang luéi cia NaCl > KCl
* Nang lugng mang ludi cua MgO>NaCl vi dién tich: Mg>*>Na"; O*>CI" con
ban kinh: Mg?*<Na*; O*<CI.
Két luan: Nhiét do nong chay: MgO>NaCI>KCI>FeCl.

53 | a) 210« + (2x-1)SO2 + (2x-2)H20 — L +(2x-1)SO4 + (4x-4)H" (1)

SO: + I + 2H:0 — 2I' + SO4* + 4HF ()
Agt + T — Agl] 3)
2x— DI + I0x + 2xH" — xI + xH20 4)
L + 250:* —  S40¢ + 2T %)
b) nna2s203 = 0,1.0,0374 = 3,74.10 (mol) 2,0
Tu (5): n2 = 1/2.nNxas203 = 1,87.107 (mol)
3
T (4): nx’ = 1/x.n = 187.10° (mol)
%
= Mnalox = % =53,5x < 23+ 127+ 16x =53,5x = x =4

Vay: Xla NalOs

B. HUONG DAN CHAM
1. Diém bai thi danh gid theo thang diém tir 0 dén 20 diém. Diém ciia bdi thi la tong cua cac
diém thanh phan va khéng lam tron.
2. Thi sinh trinh bay theo cdch khac néu ding va hop Ii van cho diém tity theo mirc dg ding.
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