HOI CAC TRUONG THPT CHUYEN KY THI CHQN HQC SINH GIOI
VUNG DH&DPB BAC BO LAN THU X1V, NAM 2023
HUONG DAN CHAM MON: HOA HQC - LOP 10

HUONG DAN CHAM

(Hwéng dan chdm gom 16 trang)

CAU 1. (2,5 diém)
1.1. THPT chuyén Lé Quy Don_Dién Bién
Mo hinh Bohr duoc sir dung dé tinh ning luong cho cac hé mot hat nhan va mét electron:
2

E, (J)=-2,179.10" i
Véi: Z 1a sb don vi dién tich hat nhan va n 1a s6 luong tir chinh.
a) Supernova E0102 -72 1a mot hanh tinh cach trai dat khoang hai trim nghin nim 4nh sang, nguoi ta tin
rang hanh tinh nay c6 luong oxygen gip hang ti 1an trén trai dat. Nhiét do tai d6 rat cao, c& hang triéu
Kelvin, cac nguyén tir oxygen bi ion hoa va ton tai & dang O"*. Tinh tan s6 (theo Hz) ctia birc xa twong tng
v6i bude chuyén o (nc = 2 vé ne = 1) trong day Lyman cho ion O*.
b) Nguyén té X ton tai trén Supernova E0102 -72 ¢6 ham lugng 16n hon oxygen va ton tai dang ion X@D*

, tan s6 birc xa twong ing véi bude chuyén o trong ddy Lyman cta ion d6 lav = 2,47.10" Hz .

Xac dinh nguyén t6 X.
a) | Budc chuyén o ctia O™ ¢6 ning luong 1a
g 8’
AE =E,-E, =-2,179.10 (= 2——) 1,046.107*°J 0.25
Tan sb bic xa cua vach o
-16
_&_104610 " o =1,479.10" Hz 0,25
“h 6,626.10"
b) | Goi s6 don vi dién tich hat nhan ctia nguyén t6 can tim 1a Z, ta co:
2 2
6,626.10°*2,47.10" =-2,179.107* (Z——Z—) —Z=10 0,50
Nguyén t6 X 1a Ne.

1.2. THPT chuyén Lwong Van Tuy Ninh Binh

Pong vi £'1dung trong y hoc thuong duge diéu ché bang cach ban pha bia =°Te bang neutron trong 10

phan @ng hat nhan. Trong phuong phép nay, truéc tién L’ Te nhan 1 neutron chuyén héa thanh 2'Te, roi
dong vi nay phan rd B~ tao thanh 2'1 . Biét chu ki ban hay caa £'11a 8,02 ngay.
a) Viét phuong trinh cac phan tng hat nhan xay ra khi diéu ché '

b) Trong thoi gian 3 gio, 1 mL dung dich 'l ban dau phét ra 1,08.10' hat B~. Tinh nong do ban dau cua
ot trong dung dich theo don vi umol /L.
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a) | BTe+pn —>o' Te
n1e—g 1+f 0,25
0i No 12 s6 nguyén tir 1 ¢6 trong 1 mL dung dich ban dau . S6 nguyén tir 31 ¢ tron
b) | Goi No la s6 nguy! el g 1 mL dung dich ban dau . S6 nguy el g1
mL dung dich sau thoi gian t la:
_In2
N=N,e™=N,e "
S6 hat B~ phat ra trong thoi gian t = 3 gio
14
N,—N=N,(1-e™)=108.10" = N, =%:1016 nguyén ti
1— e_8,02.24'
A A 131 1016
= Nong d6 ban dau cua ¢ | trong dung dich la =16,6 umol / L
. | HONG QNG AN 8§ 002 100,000 0,50

1.3. THPT chuyén Lé Quy Dén_Binh Dinh

Nguyén t6 phi kim Y thugc nhom A va tao hop chat khi véi hydrogen c6 cong thirc dang YHs. Electron

cudi cuing caa nguyén tir Y ¢6 tong 4 sé luong tir bang % .

a) Xac dinh nguyén t5 Y va viét cau hinh electron nguyén tir cua Y (¢ trang thai co ban).

b) Xac dinh cong thuc caa oxide va hydroxide tuong ang véi trang thai oxi héa cao nhat cua Y.

a) Véi hop chat véi hydrogen cé dang XHs nén X thugc nhém H1A hodc nhom VA
* THL1: X thuéc nhdm I1A, ta cd su phan bo electron theo orbital:

!

Vay electron cudi ciing ¢6: 1 =1, m = -1, ms= +1/2

Ma n+l+m +ms=45 = n=4

CAu hinh electron nguyén tir X: 1s?2s22p®3s23p®3d*°4s%4p! (Ga)
=> loai vi Ga la kim loai

* TH2: X thudc nhdm VA, ta c6 su phan bé electron theo orbital: 0,25
(IR EER

Vay electron cudi ciing ¢6: 1 =1, m = +1, ms= +1/2

Ma n+l+m +ms=45 = n=2

Cau hinh electron nguyén tir X: 1s?2522p? (N).

0,25

b) Cong thirc oxide: N2Os 0,125

Cong thac cua hydroxide: HNOs 0,125
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CAU 2. (2,5 diém)

2.1. THPT chuyén Hg Long_Qudng Ninh

Xét cac phan tir sau: SOz, NHaz, N(CHs)a. Phan &ng cua SOs lan luot véi NH3 va N(CHs)s ¢ pha khi hinh
thanh hai san pham A va B.

a) V& cau tric hinh hoc cua SOs, NHs, N(CHs)s, A va B.

b) Trong hai san pham, d6 dai lién két S—N 12 191,2 pm va 195,7 pm; gdc lién két NSO 14 97,6° va 100,1°
(chua ding theo thir tu). Hay gan gia tri dang vao A, B va giai thich.

a) | Viét cdu triic diing cua mdi chat = 0,1 diém x 5 = 0,50 diém 0,50
0 N 0 &
O\\ . /" 0 O @ \S‘\ \‘s
\ S: H\\\\‘)N\ H C‘\\\\)N\ i £
| 3
0 H : H3C o \\\\l \ Ha C\\\ l \
SO3 NH3 (CH3)sN H3NSO3 (CH3)3N803
Luu y:

- Hoc sinh khong vé khdng gian chira cap electron van cho diém téi da.
- Hoc sinh viét cong thirc cu tao cua chat A 1a caa HoN-SOsH ciing cho diém tdi da.

b)
Chat A B
Do dai lién két S— N 195,7 pm 191,2 pm

Géc lién két NSO 97,6° 100,1° 0,25

- Nhém methyl gay hiéu tng +1 nén lam tang mat do electron tén N do d6 N(CHz)z c6 tinh
base manh hon NHs, diéu nay dan dén N-S trong O3S-N(CHs)s ngan hon O3S-NHa. 0,25

- Mat do electron trén N-S caa 03S-N(CHs)s nhiéu hon O3S-NHz nén lam goc lién két
N-S-O trong O3S-N(CHs)3z I6n hon O3S-NHa. 0,25

2.2. THPT chuyén Lé Quy Pén_Pa Nang

Chat G duoc sir dung nhu chit phu gia cho kem chéng ning, dong thoi G
c6 vai trod to Ién trong nén cong nghiép luyén kim, dic biét la trong nganh
hang khong. G dugc tao tir hai ion la Ti"™ va 0%,

C

a) Xéc dinh sé ion Ti™ va O% ¢4 trong mot 6 mang co s& va cong thic thue
n , ® T
nghiém cua G. \’
b) Trong tinh thé G, ti 1 ban kinh anion/cation = 1,772. Té bao tinh thé G
c6 do dac khit 12 68,27%, duoc md ta ¢ hinh bén, c6 dang hinh hop chir nhat voia=b = 4,59 A.
Xac dinh ban kinh céc ion trong G.
2.3 | Trong mét 6 mang co s¢ co:
1+ 8.1/8 =2 ion Ti";
2+4.1/2 =4 ion O* 0,25
=> G ¢6 cong thirc thuc nghiém dang TiO- 0,25
Ki hiu: Ti* laX; O 1a Y. A
- Xét mat cat nhu hinh vé& o ‘Y\':'\'h\ )
mary = 1,772.rx. i I
= Vseoss = ab.c = a%c ' R 2 0,25
= a2, 0,707.(2rx + 2ry) v "
= 4,592, 2.0,707.2,772 rx -
=8259rx. (1)
Mat khac, d6 dac khit caa 6 mang co sé p = Z'\YX;WY
= Vo eoso = Fim > (24,256.1%) = 14875.1%  (2) 0.50
Tir (1) va (2) suy rarx= 0,745 A = ry = 1,320 A
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CAU 3. (2,5 diém)

3.1. THPT chuyén Lé Thanh Téng_Qudng Nam

Nap 0,01 mol but-1-yne (CH3-CH2-C=CH) vao mét 16 phan &ng c6 thé tich thay déi duoc voi Vo = 0,1 m®

chi chira khéng khi ¢ 1,0 atm va 298 K. Tién hanh dét chay hoan toan hydrocarbon nay ¢ diéu kién doan

nhiét, dang ap (1a phan wng duy nhat xay ra trong diéu kién ndy). Sau khi dbt chay hoan toan thi trong binh

phan ung chi chira carbon dioxide, hoi nudc, nitrogen va oxygen.

a) Tinh enthalpy chudn cua phan ung ¢ 298 K. Tir d6 tinh lwong nhiét toa ra khi dét chay 0,01 mol

but-1-yne trong thi nghi¢m trén?

b) Tinh s6 mol cac chit c6 trong binh phan tng sau khi phan tng d6t chay xay ra hoan toan. Coi khong khi

12 hdn hop clia oxygen va nitrogen véi ti 16 mol 1 : 4.

¢) Tinh nhiét d6 cuc dai trong binh sau phan tng chdy. Biét:

CsHs(g) | CO2(g) | H20(g) | 0O2(9) N2(g)

ArH%g8x (KJ/mol) 1652 | -3935 | -241,8 - -

C% (J/mol.K) 13,5 46,6 41,2 32,3 27,6
Gia sir cac gia tri nhiét dung va nhiét tao thanh khéng phu thuge nhiér do.

a) | Phan ing xay ra theo phuong trinh: C4He(g) + 5,5 O2(g) — 4 CO2(g) + 3 H20(g)
A Hjg =4AH? (CO2) + 3AH? (H20) - AH (CaHs) = -2464,6 ki/mol. 0,25

Ung v6i 0,01 mol C4Hs thi nhiét luong toa ra sé 1a 24,646 kJ. 0,25

b) | Tong s6 mol khi trudc khi nap but-1-in vao binh: n = PV/RT = 4,090 mol
n(O2) = 4,090/5 = 0,818 mol, n(N.) = 3,272 mol

Sau khi dot chay: n(N2) = 3,272 mol; n(CO) = 0,01 x 4 = 0,04 mol; n(H20) = 0,03 mol;
n(O2) du= 0,818 —0,01x5,5 = 0,763 mol. 0,25

c) | Goi Tx la nhiét do cuc dai cua binh sau khi qua trinh d6t chay xay ra hoan toan. Do sy ddt
chay 1a doan nhiét nén khong co su trao doi nhiét vai bén ngoai, tirc & day Q = AH = 0.
Tur @6 ta co6 chu trinh sau:

0.01CHs(k)+(0.035+0,763) 05k 1+3.272 Nafk) — 2= 5 0,04C0(k) + 0,03 HaO(k )+ 0,76301(k)+3,272 Na(k)
T=T.

0,01. AFD, (298K)

0.04 COx(k)+ 0,03 H20(k) + 0.763 Oa(k) + 3.272 Na(k)

Vé6i AHY = AH! + AH) + AH; + AHj

= 0,04.46,6(Tx— 298)+0,03.41,2(Tx—298) + 0,763.32,2(Tx — 298) + 3,272.27,6(Tx-298)
Theo chu trinh Hess: 0,01. AH? (298K) + AH} = AH =0

0,04.46,6(Tx — 298) + 0,03.41,2(Tx — 298) + 0,763.32,2(Tx — 298) + 3,272.27,6(Tx — 298)
= - 0,01. AHe, (298K) = 24646

=> Ty = 507K 0,75

3.2. THPT chuyén Hoang Vin Thu_Hoa Binh
Nam 2006, mot nhom nghién ctru & Thuy ST di dé xuét phuong an luu trir Ho ¢ dang formic acid. Y tudng
chu dao 1a st dung formic acid nhu mdt nhién li€u c6 thé bi phan huy trén xtc tac ruthenium tao thanh khi
hydrogen va khi carbonic theo phuong trinh sau:
HCOOH(l) — COz(g) + H2(g) 1)

a) Tinh py (khdi luong riéng cua hydrogen theo kg/m duoc dinh nghia 1a khdi lugng ctia hydrogen nguyén
tir trén 1 don vi thé tich cua formic acid). Biét khdi luong riéng cta formic acid, prcoon = 1,22 kg/L
b) Tinh enthalpy va entropy ctia phan ing ¢ 20 °C véi phan tng (1).
¢) Tinh hing s6 can bang K, cia phan tng (1) ¢ 20 °C.

Cho rang enthalpy va entropy khéng phu thuéc vao nhiét d.
Cho: cac dir kién nhiét dong sau day:
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Hop chat HCOOH(g) | HCOOH(I) CO2(9) H2(9) N2(g)
AHC (kd/mol) | -378,60 - 425,09 - 393,51 0 0
% (J/mol.K) 248,70 131,84 213,79 130,68 191,61
my _ 200, My 2muco0uMy _ 2P4c00nMy _ 2(1,22.10°).1 3
a) | py ==t Ho = = =53,0 (kg/m®) | 0,375
) " V V M HCOOH V M HCOOH 46

b) | AH° = (-393,51) — (—425,09) = 31,58 (kJ.mol %) 0.5

AS° = (213,79) + (130,68) — (—131,84) = 212,63 (J.mol1.K™?) !

-A,G°
€) | AG®=31,58-212,63.293.102=-30,72 (kJ.mol}) = K, =e R =3,0.10° 0,375
Trang 5/15
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CAU 4. (2,5 diém)

4.1. THPT chuyén Hung Vwong Binh Dwong cA
Cho phan ing sau: 2NO2 (g) —— 2NO (g) + 02(Q). A
Mbi dudng cong trong hinh bén biéu thi su thay déi ndng do cia mot
chat theo thoi gian. Hay cho biét dudng nao tng voi sy phu thudc nong do6 cua
chat nao vao thoi gian? Vi sao? B
C

4.1 | Céc nong do cia NO va O tang véi thoi gian (cac duong A va B).Vi nong do NO tao ra gap
do6i nong do pz cl~10 nén duong B biéu thi sy phu thgcf)c nong do cua Qz vai thoi gian‘.
buong C biéu dien nong do cua NO2 vi NO2 la chat phan tng nén nong do giam dan theo
thoi gian.

0,50

4.2. THPT chuyén Huing Vwong Phu The
Cho phan ing sau dién ra tai 25°C: s 0 + 31" —— 280> + [

Pé xac dinh phuong trinh dong hoc cua phan tmg, nguoi ta tién hanh do tc d6 dau cua phan ung & cac

ndng d6 dau khéc nhau

Thi nghiém [170 (mol/L) [S208%To ( mol/L ) Vo X102 (mol/L.s)
1 0,1 0,1 0,6
2 0,2 0,2 2,4
3 0,3 0,2 3,6

a) Xac dinh bac riéng phan cua cac chat phan tng, bac toan phan va hang s6 toc do caa phan tng. Chi rd

don vi cia hang sb téc d6 cua phan tng.

b) Néu ban dau ngudi ta cho vao hdn hop dau & thi nghiém 3 mot hdn hop chira S,0%va hé tinh bot sao
cho ndng do ban dau cua s 02~ bang 0,20M. Tinh thoi gian dé dung dich bat dau xuét hien mau xanh.
Biét phan Gng: 250> + I,——S,0> + 31" €0 toc dd Xxdy ra rat nhanh va dé c6 mau xanh xuat

hién thi nong do Is"> 10" mol/L.

a) | Phuong trinh toc d cia phan tng c6 dang: Vpr = Kpu.[S2087]"[1]™
=> IgVpe = lgkpe + nlg[S208%] + mLg[I]

Thi nghiém 1: Ig (0,6.10%) = Igk,. + nlg(0,1) + mLg(0,1)

Thi nghiém 2: Ig (2,4.10) = Igkpe + nlg(0,2) + mLg(0,2)

Thi nghiém 3: Ig (3,6.10%) = Igk,s + nlg(0,2) + mLg(0,3)

Giai h¢ ta c6: n=m = 1; Igkpy = -1,222

0,50

Bac riéng phan caa cac chat déu bang 1; Bac phan ang = 2.
Ko = 6.102 (molt.L.s?)

0,25

b) | Khi cho S;03% vao va xay ra phan ng rat nhanh véi ls

25,07 + L——>S,00 + 3 (2
Khi d6 nong do I khong doi trong giai doan phan ng (2) dién ra, do d6 bac cua phan
ung (1) sé bi suy bién thanh bac 1.

vpu = 0,06 .[S205%770,3 = 1,8.1072 [S205%]

0,25

Khi d6 c6 thé coi nhu xay ra phan ung:
S,08% + 25,03> — 28042: + 84062: i
Thoi gian dé luong S;03% vira hét 1a t1. Didu nay dong nghia véi lugng S20s> da phan
ung = 0,1M.
. , -2 Oa2 PN
Khi do: t,.1,8.10° = In———— =>t=38,5 gidy
0,2 -0,1

0,25
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Dé co luong s~ dat dén 10°M thi thoi gian thém 14 to.

dy 1
Voe= v =-—2=k (0,1-y)(0,3-3y) =>3k_.t, =
p pu dt pu( y)( y) pu’2 0’1 -y
Véiy = 10°M => t, = 0,56 gidy. 0,50
Thoi gian tdi thiéu dé xuat hién mau xanh 12 38,5 + 0,56 = 39,06 giay. 0,25
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CAU 5. (2,5 diém)
5.1. THPT viing cao Vit Bic
Tai 25 °C dung dich CaCOs béo hoa c6 pH = 10,22.
Xac dinh d¢ tan (theo mol/L) ctia CaCOs trong nudc.

Cho biét: Tich sé tan cua CaCOs 13 Ks = 10%%%; CO, + H20 ¢6 pKai = 6,35; pKaz = 10,33; pKw = 14,00.

CaCOs3| S Ca*" + COZ (1) Ks=5,0.10"
S S

H.0 S H* + OH" (2) Kw=10.10"

COZ +H" S HCO, (3) K, =101%

HCO; +H" 5 H0+ CO; 4) K, =10°%

Khi d6 d6 tan cua CaCOj3 duoc biéu dién thdng qua cac nong do can bang sau:
s = [Ca?"] = Cco? = [COZ ]+ [HCO, ] + [CO]
=[COZ ] (1+K; h+ (KiKa)t h?) (Véi h = [H*])
S
1+K 'h+(K,K,)"'h?
Tir biéu thuc tich sé tan:
s =[Ca**][COZ )=+

= [CO 57] =

KalKaZ
K,K,, + K h +h?

- S_\/10—8,35.(10—6,35.10—10,33_+_10—6,35.10—10,22 +(10—10,22)2

- 10-8,35

10—6,35.10—10,33 = 1, 01 10_4 M

0,25

0,50

5.2. THPT chuyén Lao Cai_Lao Cai

Khi dung Aspirin (2- acetoxybenzmc acid 0-CH3COO-CeH4-COOH) - mot thudc giam dau phd bién qua
duong ubng, n6 hap thu qua mang da day rdi vao mau. Bé md phong qua trinh nay, ngudi ta chuan bi hai

dung dich dai dién cho dich trong da day va mau.
a) Cho 10 mL dung dich H3PO4 85,0% (D = 1,684 g/mL) va 50 mL dung dich NaOH
vao binh thuy tinh, thém nuéc cat dé dwoc 1,00 lit dung dich, goi 1a dung dich
solution). Cho H3POs Kar = 7,25.10%; Kaz = 6,31.10°8; Kaz = 3,98.107%2,

Tinh pH cua dung dich “da day”.

4,00% (D =1 g/mL)
‘da day” (“stomach”

b) Bé diéu ché 1,00 lit dung dich “mau” (“blood” solution) ngudi ta liy 13,166 mL dung dich HsPO4 85,0%.

Tinh thé tich dung dich NaOH 4,00% can thém vao
dé thu dugc dung dich “mau” ¢6 pH = 7,40.
¢) Cac dung dich “da day" va "mau” (moi dung dich

1,00 L) dugc ngan cach boi mot 16p mang, chi co
dang trung hoa dién cua aspirin 1a c6 thé di qua. Thém
1,00 gam aspirin vao dung dich "da day". Khi nng “Stomach” solution
do aspirin ¢ hai dung dich bang nhau thi cé thé coi 1a
da dat trang théai can bang [HA]a day = [HAImau.
Aspirin c6 K, = 3,02.10%,

“Blood” solution

Tinh ndng @6 A" va HA trong ca hai dung dich

khi dat can bang. Cho biét: M(H3PO4) = 98 g/mol; M(NaOH) = 40 g/mol; M(Aspirin) =180,16 g/mol.

a) 10.1,684.85% 50.1,00.4%

Cyiipo, = o1 0,146M; C|, \on = T = 0,05M
Phan tng: H3POs + OH" —— HPO4 + H20

0,146 0,05

0,096 0,05

H,PO, 0,096M

Hé thu duoc 1a hé dém gom:
H,PO; 0,050M
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_ _ [H PO,] _ 3 0,05 _
=>pH=pKa + lg—2 "4 =-|g(7,25.10°) + | =1,86
PR = PR = 1 H,PO,] o )+ 1o 0,096 0,50
b
) Co o, = 13,166.91;;6;34.85% _ 0.1923M
Tai pH = 7,40 =~ pKaz = 7,2 => bo qua cac dang HsPO4 va PO,
=>[H,POs] + [HPO4*]=0,1923M.
H PO, *
H, 24] ST 663 = [H2PO4] = 0,0744M; [HPO4*] = 0,1179M.
[HPO;"] K,
Ap dung dinh luat bao toan dién tich => [Na*] = 0,0744 + 2.0,1179 = 0,3102M.
0,3102.40
=> Vdung dich NaOH = —1 =310,2mL 0,50
0.
¢) | Naspirin = 1/180,16 = 5,55.10° mol.
[HA]da day = [HA]mau = [HA]
=> L{[ATdacay + [HA]} + L{[Alma + [HA]} = 5,55.10" mol
=> [Adacay + 2[HA] + [A]mau = 5,55.10" mol 0
K —4
[Aldaday = —=2—[HA] = %[HA] =2,188.10°[HA]
H” da day 10~
K 107
[ATmau = @ [HA] = %[HA] = 7585,9[HA]
[H'],., 107
Thay vao (1), ta c6: 2,188.10[HA] + 2[HA] + 7585,9[HA] = 5,55.10°3
=> [HA] = 7,31.10"M
=> [ATdaday = 1,58.10M 075
=> [Amau = 5,545.10°M ’
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CAU 6. (2,5 diém)
6.1. THPT chuyén Bién Hoa_Ha Nam
Mét lugng 16n cac tac nhan khir ¢d thé dugc xac dinh bai chuan do pemanganate trong méi truong kiém,
ion pemanganate (MnO4) bi khir vé manganate (MnQ4%). Chuan d6 pemanganate trong moi truong Kiém
thuong dugc bd sung mot luong ion Ba?* dé tao két tua BaMnOs. Thém mét luong crotonic acid
(CH3-CH=CH-COOH) vao 10 mL dung dich KMnOs 0,04M, sau d6 thém luong du kiém va Ba(NOs)q,
hén hop duoc tron déu va u trong 45 phat. Tiép tuc thém 8 mL dung dich KCN 0,01M vao hén hop dang
trén. Khi @6, CN" s& bi MnO4™ oxi hda thanh CNO".
a) Viét cac phuong trinh phan ung dang ion xay ra trong thi nghiém. Biét raing mdi phan tir crotonic acid
sé cho 10 electron trong phan ung véi MnOy'.
b) Két tia BaMnO4 duoc loc ra, luong du ion CN- trong nudc loc duoc chuan do boi dung dich AgNO3
5.10M theo céc phan {rng sau:
Agt + 2CN- —— [Ag(CN)]

) ) Ag" + [Ag(CN)2]” — Ag[AQ(CN)2]| q ‘
cho dén khi xuat hién két taa. (luu y CNO™ khong két tia véi muoi Ag™) thi thé tich dung dich AgNOs can
dung la 5,4 mL. Xac dinh khoi luong crotonic acid ban dau.

a) | CH3-CH=CH-COOH + NaOH — CH3-CH=CH-COO" + Na* + H;0
CH3-CH=CH-COO" + 10MnOs + 140H + 12Ba*
— 10BaMnO4 | +2BaCOz | + CH3COO™ + 8H20
Ba?* + 2MnO4 + CN™ + 20H — 2BaMnOs;+ CNO™ + H,0 0,75

b) =2.5,4.107.0,005 = 5,4.10(mol)

_ -3 5 -5
nCN‘phén ing = 8.10°.0,01-5,4.10" =2,6.10 “(mol)
Ba** + 2MnO4 + CN™ + 20H — 2BaMnO;+ CNO™ + H-,0

20pg =Neny

mol 52.10°  2,6.10°
Ba?* + 2MnO4 + CN™ + 20H — 2BaMnOs+ CNO™ + H0O
mol 52.10°  2,6.10°
n =} 5,2.107%). 4= = (10.102.0,04=5,2.10%). 1= = 3,48.10 (mol)
ax crotonic KMnO, ’ 10 ’ ’ 10 ’ 0’ 50
Max crotonic = 3,4810_586 = 3.10_3 gam
6.2. THPT chuyén Nguyén Trai_Hdgi Duwong
Huéng nghién ciu mai cho ngudn
nang luong dy trit 6n dinh va lau dai 1,0 3
la pin dién héa voi cac dién cuc dugc . ‘ ‘
lam tur lithium long va antimony o8l T
(I6ng hodc ran), dung dich chat dién ’ P | | | | i i
ly 13 hdn hop nong chay cac mudi <
lithium (LiF — LiCl - Lil). Trong & 6|
qua trinh phong dién, cac phan tng 5 , , 1 ! ! | : ‘ :
Xay ra trong pin nhu sau: I R e It Bt (SR EERRER S
Li — Li* + 1e

2Li"+ Sb + 2e — Li:Sb T Y, eeeee
Sure dién dong cua pin (EMF) giam L | | | | ? |
khi phan mol cua lithium ting trong 0 i i : : : ; : 1 i XLi
vt liéu lam dién cyuc antimony. D6 0 01 02 03 04 05 06 07 08 09 10

thi biéu dién gia tri EMF theo phan mol ciia lithium (xvi) & 450°C véi dién cuc antimony ran nhu hinh bén.
a) Gia tri EMF giam vé 0 khi gia tri x.i vugt qué gidi han. Xac dinh cong thirc hda hoc ung véi ti I¢ Li : Sb
giai han.

b) Tur do thi ta thay gia tri EMF giam tir 0,90V vé 0,86V tai gia tri X.i = 0,65. Viét phuong trinh ctua ban
phan tng xay ra trén dién cuc antimony tai gia tri x.i nay.
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¢) Mat d¢ nang luong duoc xac dinh bai ti s6 gitra ning luong pin du trit/khdi luong pin. Hay tinh mat do
nang lugng (theo Whkg l) c6 thé duoc dy trit khi pin hoat dong tai 450°C voi dién ap t6i thiéu cua pin la
0,89V. Gia sir vat liéu 1am anode va cathode déu nam & ti 1é can bang. Biét: khéi luong dién ly bang 10%
téng khdi lwong cua cac dién cuc; nguyén tir khdi: Li = 7, Sb = 122,

a)

Anode (-) - Li: Li — Li* + 1e
Cathode (+) —Sh: 2Li*+ Sb + 2e — Li:Sh
Phan tng xay ra khi pin hoat dong:
2Li + Sb — Li>Sb *)
EMF=0khixLi=0,75= Li:Sbh=0,75:0,25=3:1
= Coéng thuc: LisSb

0,50

b)

XLi=0,65=1Li:Sbh=065:035=13:7=1,86
Phan tng & cathode (+) — Sh: 1,86Li" + Sb + 1,86e — LiigsSh

0,25

Gia str pin ¢6 nui = 2 mol, nsp =1 mol (ti & can bang).
Ning luong tich trit bang véi nang lwong Gibbs cua phan ung (*):
A/G = -nEF = - 2.0,89.96485 = - 171743,3 (J.molY) = 47,71 (W.h)
Khdi lugng pin: m = 1,1.(2.7+122) = 149,6 gam.
Mat do ning lugng cua pin: 47,71/0,1496 = 318,92 (Whkg™?)

0,50
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CAU 7. (2,5 diém)
1.1. THPT chuyén Lam Son_Thanh Hoa ) i .
Cac hop chat tir A1 dén A6 dcu chira hai nguyén t6 chlorine va oxygen, dugc chuyén hoa theo so do sau:

A3 A< A5
H:C»04, H2S04 (6)
HgO, 50°C (B)T Al KOH, 90°C /
A2 « Cl; - KZ
) @) 400°C
)| AgY :
( )l v (7 Ky S0 Lo POs e
Al 8 )]

Ham luwong chlorine va mot sb tinh chit vat 1i ciia cac hop chat nay, duoc cho trong bang sau day:
Chat Al A2 A3 A4 A5 A6
%mci 52,6% 81,6% 59,65% 52,6% 42,5% 38,8%

Tinh chat | chatlong | khimauvang | khéngbén | khimau | chatlong | chatlong
da cam vang-luc | dé tham

Chuy: Y", Z' la céc anion da nguyén tu.
‘ Xac dinh cdc chat tr Al dén AB. Viét tat ca cac phuong trinh phan ng da trinh bay trong so do. Biét
rang san pham cua phan ung (7) ngoai muodi KY con co potassium chloride (KCI).

Cl: 0= %Cl : %0
35,5 16
Al A2 A3 A4 A5 Ab
%Cl 52,6% 81,6% 59,65% 52,6% 42,5% 38,8%
%0 47,4% 18,4% 40,35% 47,4% 57,5% 61,2%
Cl:0O 1:2 2:1 2.3 1:2 1:3 2.7
Al: la chat long; A4: la chat khi => M(A1) > M(A4) 0,50
=> Al: Cl204; A2: Cl20; A3: Cl203; A4: ClO2; A5: Cl206; A6: Cl20y.
KY la KCIOs; KZ1aKCIO3=>Y laClOs vaZ laClOs 0,25
Céc phuong trinh phan tng:

1) Cl + AgCIOs —— CI.04 + AgCI

2 Cl, + HQO —— CI.0 + Hg

3) Cl, + AgCIO; —— CI,03 + AgCI

(4)  3Cl; + 6BKOH —2€ 55KCI + KCIO3 + 3H.0

(5) 2KCIO3 + H2C204 +2H2SOs —— 2CIO2 + 2KHSO4 + 2CO2 + 2H20
(6) 4CIO2 + 203 ——> 2Cl,06 + O2

(7)  2KCIOs —2€ 5, 2KCIOs + O

(8) 2KClOs + H2SO4 (dac) —— 2KHSO4 + 2HCIO4

(9) 2HCIO4 + P,Os —— 2HPO3 + Cl20y 1,00

7.2. THPT chuyén Quéc hgc Hué_Thira Thién Hué

Cho khi SOz vao nudéc dong bang c6 chira MnOz, thu dugc dung dich cé chtra cac ion dithionate
(S206%) va sulfate (SO4%). Sau khi phan wng két thuc, ngudi ta cho thém Ba(OH)2 vao hdn hop cho dén khi
ion sulfate bi két tia hoan toan. Sau d6 thém Na,CO3 vao, loc tach két taa thu dugc dung dich X. Cho bay
hoi b6t nude cua dung dich X, rdi 1am lanh thu duoc tinh thé Y. Tinh thé Y tan hoan toan trong nudc va
khéng cho két tua voi dung dich BaCl. Khi sy tinh thé Y va giit ¢ 130 °C thi khdi lwong cua né giam di
14,88%, bot tring tao thanh hoa tan dugc trong nudc va khong tao két taa vai dung dich BaCly. Mot mau Y
khéc dugc sdy va giir & 300 °C trong vai gio thi khdi lugng cua nd giam di 41,32%. Bot trang tao thanh hoa
tan duoc trong nude va cho két tua tring vai dung dich BaCla.

Xac dinh cong thtc caa tinh thé Y va viét cac phuong trinh phan Gng xay ra trong cac thi nghiém.
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2 MnO2 + SOz — MnSOs (Mn?* + SO4%) 1)
MnO; + 2502 — MnS;06 (Mn?* + S,06%) (2)
Ba** + SO4> — BaSOa4 3
Mn?* +20H — Mn(OH); | (4)
hoic Mn?* + CO3> — MnCOs |

Ba* 4y + CO3> — BaCOs | 5)

0
Dung dich X: Na*, S206* —— NaS206.nH0

0
Na:S206.nH20 —2—> Am = 14,88%

300°
—>Am =41,32%

Suy ra & 130°C chi ¢d H20 héa hoi, tao thanh Na,S,06 khan. NazS,0s3 tan trong nudc
va khong tao két taa véi dung dich BaCl..
Con & 300°C, H,0 hoa hoi dong thoi xay ra phan ¢ng phan hay tao thanh khi SO, va
Na2SOs tan trong nudc va cho két taa trang véi dung dich BaCl..
(B&2+ + S04 — BaSO4 Ltring)

130°C

Na2S206.nH20 — > NaxS206 + nH20(Q) (6)
%m,, o —14,88% <> —N__ 100% —14,88% <> n =2
2 206 +18.n
Suyra'Y la Na2S206.2H20
NazS206.2H20 —"—— NazSOs + SOz + 2H,0 @)

Khéi lwong chat ran giam do c6 ca hoi H,0 va khi SO, thoat ra.

64+ 2.18

=> O/Ornso2 + %mHzo = mlOO% = 41,32% (th()a mé_n)
Cho diém:

Xac dinh dugc cong thic cua Y: 0,25 diém

Viét cac phuong trinh phan tng: 0,50 diém.

Thiéu mot trong cac sé cac phan tng (4) hoac (5) van cho du diém.

Thiéu mot trong cac phan ang con lai -1/8 diém
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CAU 8. (2,5 diém)
8.1. THPT chuyén Cao Bing Cao Bing
So sanh nhiét do sbi cua cac chat sau ddy. Giai thich ngan gon.

) (1 (1 (V)

8.1 Sép xép:
Nhié¢t do soi1 cua cac chat tang dan theo thur ty sau

/ %, A f
-/

\ ﬂ"\_ |__w
@ t,=81°C (IV) t,=88°C an t,=106°C )  t,=141°C 0.5
Giai thich: ) ) | 025
Chat II va III ¢6 lién két hidro, nhung lién két hidro cia nhom O-H manh hon lién két | ™
hidro trong nhom N-H. ’ ’ )
Chat I va IV khong c6 lién két hidro, chat IV c6 khdi lugng phan tir 16n hon.
8.2. THPT chuyén Cao Btfng_qu Bang .
Hay sap xép tinh base cua cac chat sau theo thir tu tang dén Giai thich.
N
|
H
@ ® (©) ©)
Sip xép: C< (A)< (B) < (D) 0,50
Giai thich 0,25

- N trong (B) 12 bac 1 ¢6 tinh bazo yéu hon N trong (D) 1a bac 2.
- (A) co nhom hut e lam giam mat d¢ e trén N — tinh bazo giam
- N trong C tham gia vao hé lién hop véi vong thom nén hau nhu khéng con tinh bazo.

8. 3. THPT chuyén Chu Van An_Ha Ngi
Xac dinh cau dang bén cua cac hop chat X, Y trong cac moi truong: a) methanol; b) octane.

- @
/JO*MG: Ho"" "oH

CA4c cau dang co thé ¢ caa X, Y:

...... | to
)::L % — /O% o2

Me
X X1 X2

O %\ OH 0,25
HO" "OH O\H PR

H

Y Y1 Y2
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Giai thich:
+ Metanol 1a dung méi phan cuc, céc chét ton tai & c&c dang momen ludng cuc lon nhét hay | 0,25
lién ket hidro lién phan tir vai dung moi: nén chat A ton tai ¢ dang Al; chat B ton tai ¢ dang
B1.

+ Octan la dung méi khong phén cuc, céc chat ton tai ¢ cc cau dang sao cho momen ludng | 0,25
cuc nho, phéan tir it phan cuc nhat: nén chat A ton tai & dang A2; chat B ¢ dang B2
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