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HUONG DAN CHAM

Cau I (3,0 diém)
1/ Mbt nguyén té R c6 3 ddng vi X, Y, Z, tong sb hat co ban (e, p, n) caa 3 ddng vi bang 111. Sé
neutron caa dong vi X bang sb proton, s neutron ctia ddng vi Z hon dong vi Y 1 hat.

a) Xac dinh s6 khdi cua 3 dong vi.

b) Cho biét ty 1& s6 nguyén tir cta cac ddng vi nhu sau: X : Y =393 :50va Y : Z =50 : 57, x4c
dinh khéi lugng nguyén tir trung binh cia R va khéi luong caa 9,033.10%% nguyén tir R.
2/ Trong cong thirc oxide cao nhat cua nguyén té T (nam & nhém A cua bang tuan hoan) oxygen chiém
56,338% khdi luong. Xac dinh cdng thic phan tir cia oxide trén.

KY THI OLYMPIC DANH CHO HQC SINH

Cau | Néi dung Piém
3
6Z+N,+N,+N,=111
Theo gia thiét ta lap duoc hé PT N,=Z =7Z + 2N, =110 (*)
N,=N,+1 05
Taco: 1 < % <15 —>110/10<7Z2<110/9 = 11<Z2<12,22
Z=11—> N, =16,5: loai
1 Z=12 - N, =13: nhan
20) | >N =12 = A =24
—->N=13 = A, =25 0,5
—)N3:14 :>A3:26
Theo gt ta co ty 16 s6 nguyén tir: X : Y =393:50vaY : Z=50: 57
—>tilésé nguyéntir X:Y:Z=393:50:57 0,5
24x 393+ 25x50+26x57 24328
393+50+57
Ta c6 1mol R chira 6,022.10%° nguyén tu 0,5
— 0,15mol R chtra 9,033.10%% nguyén tu
— mR =0,15 x 24,328 = 3,6492 g
2 | Goi oxide cao nhat cua nguyén t6 1a T,0, (n & s6 thir tw nhém caa nguyén t6 T) 0,5
(1L0) | %0 _16n_56338 ...
%T 2T 43,662
Nghiém phu hgp 1an =5; T =31 — T 1a P. Cong thtc hop chat 1a P,0s. 0,5

Cau 11 (4,0 diém)
1/ Cho X, Y 1a 2 nguyén t6 & hai nhém A lién tiép caa bang tuan hoan, Y thuéc nhém VA. Tong sé
proton trong hat nhan nguyén tir X va Y 1a 23. O trang thai don chat X va Y khéng phan &ng véi nhau.
a) X, Y la hai nguyén t nao?
b) Viét cong thurc electron (theo quy tic octet), cong thirc cau tao cia phan tir YO..
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¢) Giai thich tai sao hai phan tir YO, c6 thé két hop tao ra Y,0..

2/ Nguyén t6 R thudc chu ki 3 cua bang tuan hoan. Nguyén tir cia nguyén té R ¢ cac gia tri ning

lwong ion héa (kJ/mol) nhu sau:

I1

I I3 4 Is ls I7 ls

1000

2251 3361 4564 7013 8495 27106 31669

a) Xac dinh tén nguyén t6 va ki hiéu hoa hoc cua R.
b) Mot sb fluoride ciia R gdm: RF4, RFs. Cho biét trang thai lai héa cua R trong cac hop chat trén.

Cau ll : 2
Noi dun biem
(4) ’ 'Y g ‘
a) X va Y ¢ hai nhom A lién tiép trong bang tuan hoan, Y thudéc nhém VA
— X thuoc nhom IVA hoac nhom VIA.
Ma Zx+ Zy= 23 — X, Y thudc cac chu ki nho (chu ky 2 va chu ky 3).| 05
Mt khac, X va Y khong thé cting chu ky (vi hai nguyén té thudc hai nhom A ké
tiép trong mot chu ky s& hon kém nhau 1 proton, nghia 12 & 6 s6 11 va 12, khéng
¢6 nguyén té ndo thuéc nhém VA)
TH 1: Y thugcchuky 2 » Zy=7.
Vay. Zx =23-7=16
Truong hop nay thoa mén vi & trang thai don chat nitrogen khéng phan ung véi | 0.9
sulfur.
TH 2: Y thuoc chu ky 3 » Zy = 15.
Vay Zx =23-15=8 0,5
Truong hop nay khong théa man vi & trang thai don chat oxygen phan tng voi
phosphorus.
b) CTPT : NO,
13) CT electron: 0,25
LN L
0 N0,
CTCT:
(}‘//N““U 0,25
¢) mdi phan tr NO, con 1 electron doc than nén 2 phan ti NO, dé két hop thanh | 0,5
N204 nho su ghép doi cua 2 electron doc than ¢ nguyén tir N.
N o)
N N \ N
2 7 X 70N 05
0 O 0
a) Poi véi nguyén to R : 0,5
2 | L
(1) | Sosanh céc ti s6 —* ta thdy — 16n hon céc ti 6 i—” khéc nén R thuoc nhém
i 6 i
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VIA, do d6 R 1a sulfur (S)

b) Céc florua cua R la : SF4, SF. 0,5
+ SF4 ¢6 S lai hoa sp’d.

+ SFg ¢6 S lai hoa sp*d?

Cau 111 (4,0 diém)
1/ Nhiét d6 sbi cua mot s chat duoc cho trong bang dudi day:
Chat LiH CH, NH;
Nhiét do s6i °C) | >900 | -164 -33
Giai thich sy bién doi nhiét do sbi cua cac chat trong bang trén.
2/ Cau trdc cua sodium chloride (NaCl) 1a mot trong nhitng kiéu ciu tric tinh thé co ban caa céc hop
chat ion. Trong mot & mang co so, cac ion CI™ 1ap thanh mot mang tinh thé 1ap phuong tim dién va cac
ion Na* chiém tam caa 6 mang (tam cua hinh lap phuong) va trung diém cua cac canh hinh lap phuong

H.O HF
100 19

do.

a) Biéu dién ciu tric cia mot 6 mang co s& NaCl va cho biét s6 phdi tri cia Na™ va CI".

~ A r 0 0
b) O mang co s cia NaCl ¢6 hang s6 mang la a = 5,64 A va ban kinh cia Na* lar(Na") = 1,16 A.
Tinh ban kinh ion cuaa chloride, r(CI") va do dac khit caa mang tinh thé NaCl.

Cau 11 Néi dung biém
4) ’
1 LiH l1a hop chat ion = lyc twong tac tinh di¢n gitra cac phan tu LiH manh hon | 0,5
(2) | nhiéu so véi twong tac khuéch tan ciia cac phan tir con lai = LiH c6 nhiét d6 soi
cao nht.
- NHs, H,0 va HF tao dugc lién két hidro con CH, thi khdng = nhiét do sbi cua | 0,5
NHs, H,O va HF cao hon CHa.
- NH3, HF va H,0 déu tao duoc lién két hidro nhung moi phan tir chat NHs va
HF chi tao dugc 1 lién két con mdi phan tir nuéc tao duoc 2 lién két hidro = | 0,5
nuéc tao dugc mang ludi lién két hidro véi cau tric khdng gian ba chiéu chat
ché nén c6 nhiét do séi cao hon.
- F ¢6 d6 am dién I6n hon N = lién két hidro giita c4c phan tir HF bén hon | 0,5
trong phéan tir NH3 va Mg >Myy, = nhiét do sOi cua HF 16n hon nhiét do soi
cua NHs.
2 Cau tric 6 mang co s ciia NaCl. 0,5
(2
diém) [ *—— @
- ®
, Y e
o i S
[ ® ®
M3i ion Na* duoc bao quanh bai 6 ion CI" = s6 phéi tri 1a 6
Mai ion CI” dugc bao quanh bai 6 ion Na™ = sb phéi tri 1a 6 0.5
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Su tiép xUc gitra ion Na* véi ion CI” xay ra & trén canh, khi d6:
2[ r(Na") + r(CN]=a= 2[1,16 + r(CI)]=5,64A°
= r(Cl") = 1,66A°.

4 Na' ) + 1 )]

Do dic khit = 43 . .100% = 57,3%.
a

0,5

0,5

Cau IV: (4,0 diém)

1. Can béng cac phan rng oxi hod khwr sau theo phuong phap thang béng electron:
a) FeS, + H,S04) ——> Fey(SO4)s + SO, + H,0
b) Mg + HNO; —— Mg(NOs), + N,O + N, + NHs,NO; + H,0
(biét ti 16 mol cua N,O : Ny : NHsNOs1a1:1: 1)
c) Fes0; + HNO; —— NyO + ...
d) CoHs + KMnO, + H,0 —— C,H4(OH), + MnO, + KOH

2/ Dbt bot iron (sit) trong khi oxygen thu dugc hdn hop chét rin X gém Fe va 3 oxide cua iron. Hoa
tan hoan toan 23,04 gam hén hop X vao dung dich chira 0,96 mol H,SO, dic, du, dun néng, thu dugc
dung dich Y va khi V (lit) SO, (san pham khir duy nhét do ¢ dkc). Cho 420 ml dung dich NaOH 2M
vao dung dich Y thu dugc 25,68 gam két tia va dung dich Z chira m (gam) chét tan. Tim gié tri caa V,

m.
Cauol)v Néi dung Piém
a)
2 FESZ —_—— Fe"'3 + 28+4 +11le
11| s*6+2¢ —» S*™ 0:5
2FeS, +11S'® — 2Fe™ + 155™
2FeS, + 14 HySO, ) ———> Fey(SO4); + 1550, + 14H,0
b) (@)
+1 0 -3
1 5NYS+ 266 —> N,O +N, + NH4+
13| Mg —= Mg* +2e 05
1 13Mg + 32HNO; —> 13Mg(NO3), + N,O + N, + NHsNO; + 14 H,0
(2) 0)
(5x-2y)| Fes0, — 3Fe*® + 1le
+2y/x
1] xN"+(5x2y)e —= NOy 0,5
(5x-2y) Fe30,4 +(46x-18y)HNO; — N,O, + (15x-6y)Fe(NO3)3 + (23x-9y)H,0
d)
3x| 2C?—>2C*+2e
2x|  Mn*" +3e > Mn* 0,5

3C,H4 + 2KMNnOy4 + 4H,0 —)3C2H4(OH)2 + 2MnQO, + 2KOH
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Khéi luong 23,04 gam quy doi thanh (Fe, O)

Dung dich Y:

H,SO4 + 2 NaOH — Na,S0,4 + 2H,0 (1)

Fe,(S04)3 + 6 NaOH —2 Fe(OH);3 + 3 Na;S0O4 (2)

Luong NaOH phan ung tao két taa: 0,24.3 = 0,72 (mol)

Luong NaOH con dé tac dung véi H,SO4 con du trong dung dich : 0,84 - 0,72
=0,12mol 0,5
H,S04 di phan ung véi hon hop X = 0,96-0,06=0,9 (mol)
Goi X, Y, z lan luot 1a s6 mol Fe, O, SO,

Bao toan electron :

0,5

5 Fe® - Fe™ +3e 0°+2e >0
@) S* +2e —>S"
56x + 16y = 23,04 0,5
3X =2y +2z
0,9 =z +3x/2
Tim x = 0,36 (mol); y = 0,18 (mol); z = 0,36 (mol)
Thé tich khi (dkc) V = 8,9244 (lit)
Chat tan trong dung dich Z:
Na,SOy : 0,42 (mol)
Fe,(SO4)3 con: 0,06 (mol) 0.5
Khdi lugng chat tan trong Z = m = 83,64 (gam)
Cau V (3,0 diém)
Cho ning lugng lién két ¢ diéu kién chuan cia mot sb lién két nhu sau:

Lién két

Ep (kJ/mol) 436 498 414 347 799 464
(a) Hay tinh bién thién enthalpy cuia cac phan tng sau (biét trong C7H16 c6 6 lién két C-C va 16 lién
két C-H):

(1) CaHuo(g) + goz(gwmoz(g) + 5H,0(q)

(2) 2Ha(g) + O2(9) —— 2H.0 (g);

(3) C7His () + 110, (g) ——> 7COx(g) + 8H:0 (9);
(b) So sanh bién thién enthalpy cua phan tng (2) va (3) néu lay cing khéi lwong Hy va C7Hys, tir d6
cho biét H, hay C7H16 1a nhién li¢u hiéu qua hon cho tén ltra?
Cau Vv
(3,0)

N@i dung Piém

(a) ) ) 0,75x
(1) C4H10: CH3 — CH, — CH, — CH3 6 3 lién ket C-C va 10 lién ket C-H =

ArH(2)98(1) :3Eb(C-C) + 10 Ey (C-H) +6,5. Ey (O:O) — 8Eb(C:O) ~10 Eb(O-H) 2,25
=3.347 + 10.414 + 6,5.498 — 8.799 — 10.464 = -2614 (kJ)
ArH(z)gs(z) =2 X 436 +498 - 4 X 464 =-486 kJ

AHjgs =6 X 347 + 16X 414 + 11 ¥ 498 - 14 X 799 - 16 X 464 = - 4426 kJ
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(b) M., =100gammol™ c6 A Hje(3)= -4426 kJ.
My, = 2 gam.mol™ c6 A Hj (2) = -486 ki
0 100

= 100 gam H, c6 A, Hj, =-486. —- = 24300k, 05
Néu Iay cting khéi lugng nhién ligu chiing to hydrogen 1a mot loai khi cd nhiét 025
chay rat cao = H; la nhién liéu hiéu qua hon cho tén Itra. :
Cau VI (2,0 diém)
Cho cac dir kién dudi day:
CoH4 (g) + H, (g) — CoHg (g) (1) Ar Hggg =-136,951 kJ/mol
CoHs(g) + 3,5 02(g) — 2CO4(g) + 3H.0()  (2) AHSs = -1559,837 kd/mol
C(s) +02(g) — CO2(g) (3) ArH3g =-393,514 kd/mol
Hz(g) + %02 (@) — H0(l) (4) ArH%, = -285,838 kJ/mol
Hay xac dinh:

a) enthalpy tao thanh chuan cia C;H, (g) (AfHjg (C2Ha (9)).

b) enthalpy chuan cta phan tng dét chay CoHy (g) (ArHigs aét chay C2Ha (9)).

Cau VI Néi dung Piém
(2,0)
a C2Hs (9) — C2Ha (9) + H2 (9) - ArHjgg (1) 05
2C0O,(g) +3H20(l) — CzHe(g) + 3,5 O2(9) - ArHjg (2) ’
2x| C(s) + 02 (9) — CO2 (9) ArHig (3)
1 0
3xl Ha(g) + 502 (@) — H0(1) ArHog (4)
0,5
2C(s) + 2H2 (9)—> CoHa (@)  AfH S, CoHa (g) = 136,951 + 1559,837 + 2(-
393,514) + 3(-285,838) = 52,246 kJ
b CoH4 (g) —)2C(S) + 2H, (g) AfH CoHy (g) 0,5
2C(s) + 20, (g) — 2C0O, (9) 2AH3
2H2(g) + 0O, (g) - 2H20(|) 2AH4
CoHs (g) + 302(g) — 2CO,(g) +2H0() AHast chay CoH4 (g) = 52,246 +2(-
393,514) + 2(-285,838) = -1306,458 ki/mol 0,5
Hoc sin

h 1am theo céch khac ma két qud diing vdn cho diém toi da.
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