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TRUONG THPT CHUYEN  KY THI CHON BOI TUYEN HSG CAP TRUGNG LGP 10

LE KHIET NAM HOC 2023 - 2024
DE CHINH THUC Ny thi: 14/01/2024
= Mén thi: HOA HQC
(Dé gom 05 trang) ‘Thosi gian: 180 phat
(Khéng Ké thivi gian giao dé)

;€= 1,6.10"°C; m. = 9,1.10" kg; F = 96485 C.mol;

h=6,626.10% 1.5; Ny = 6,02.10% mol'; 6298 K: ”O’"-o 0592; 1 bar = 10° Pa;

Cho: ¢=3.10°m.

=8314 J,K"mul 0,082 L.atm.K".mol”.

0°C=273K; 1 atm = 1,01325.10°Pa;
My =1;Mc=12; Mo = 16; Mgy
i léng; g: khi.

J/Ciin 1: 2,0 diém)
1.1. Nang lgng cia electron (E,) trong nguyén t hydrogen durge tinh theo cong thitc:

Bad Uuw‘(k].mn\")mgdénl!s&luvngﬂdllﬂh(ﬂ'l 2,3;.);

anguy&nnkhydmgmbmgmﬁi diu (n=n,) chuyén vé trang théi n = 1 thi
phét ra mit photon c6 bude séng 102,57 nm. Xe dinh 0. = 3
12.

a. Viét céu hinh electron ciia nguyén tir oxygen (Z=8). Xéc dinh b9 4 sb luong
tir cho electron cuéi cing cia nguyén tir oxygen. %s22s'2p t

b. Ap dyng biéu thirc gin diing Slater, hay tinh ning lugng cla céc electron &
‘phan 16p, 16p Vi toan nguyén tir oxygen theo don vi eV. ~ 235,01 ¥

‘du 2: (2,0 diém)

2.1. Syt phén hach khi diing 1 neutron bin phd nguyén tir 3°U,, cudi cing thutmg thu
duge hai sin phim bén 1a %Mo va %¥Xe.

a. Tinh s6 hgt co bin dwge phit ra cia qua trinh phin hach trén. Biét qué trinh
sinh ra hat v hat neutron. Aot 14 B
b. Tinh niing lwgng duge giéi phéng a trong mbi phin hach theo MeV va theo

Joules (Jun). 4 205,283
Cho: »32005"

G e | Mo | &
Nguy!nll!khéi 235,04393 | 135,90722 | 97,90551 | 1,00867

2.2. Carbon ty nhién chira hai ddng vi bén 14 °C (98,9% khdi wgng); "°C (1,1% khdi
Jugng) v mot déng vi phong xa "*C (lwgng vét, phan @ B, t,,= 5730 ném). Hoat d§
phéng xa riéng ciia carbon trong ¢ thé séng 1a 230 Bq.kg™. Nim 1983, ngudi ta tim
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thy mdt con thuyén cb chim ngodi khoi Dai Tdy Duong. Carbon trong b ciia con
thuyén ny c6 hoat d9 phong xa riéng I 180 B kg™

a. Ti 1§ sb nguyén tir gitta céic ddng vi °C/C va '*C/™C trong co thé shg 12 bao
nhiéu? 82915 056"

b. Céy dé ding 1am g3 d6ng thuyén trén duge dén ha vio nlm nao?
Ciu3: @0 dibm)  AS ek
3.1 Din thong tin clia cée phin tiion: CIOF;, PFs, SFy, SHI" vo bing nhur vi dy
P4

STT Phan Dang Dang lai | Chu triic phan tr
tifion  |tdng quét | héa
AXaE,

GE

TCHFWee

e

Cho: ZTs Zo=8; 25 =93 25715, 25716, Za=17.

32. 4
2. VE gidn dd niing lugng orbital phan tir (MO) cho phin tir O, Tir d6 cho biét ciu
hinh electron cia céc tiu phan: Oy; O3 ; O3 .
b. Sép xép niing lwgng ion héa cia céc tiéu phin sau ddy theo thir ty tir thip dén
cao: 0; 05; O; ; O} Gii thich.
Ciud: @0 diEm)
4.1. Méu ngudi c6 mau dé vi chira hemoglobin (chdt vén chuyén iron), méu ciia mot
sb dong vit nhuyén thé khong c6 mau dé vi chira mot kim logi khéc (X). Té bao don vi
(0 mang co 5&) l4p phurong tAm dién ciia tinh thé X, c6 canh 3, cm. Khéi hwgng
riéng ca nguyén tir nay 14 8920 kg/m’.
a. Tinh thé tich céic pguyén tir trong mot té bao va phin tram thé tich cia té bao bj
chiém chd b cée nguyén tir. 3,547,523
b. Xéc dinh nguyén td X. ¢y
4.2. Tinh thé BaTiO; duge tgo tir cée ion Ba®, Ti** va O, Céc ion Ba™ va Ti** tao
thinh mang lu6i 1gp phurong tam khi, trong d6 jon Ba®* chiém vi tri céc dinh va fon
Ti* chiém vi tri tam hinh Igp phurong. Céc ion O phn b trén tit cé cdc mét ctia hinh
Igp phirong.
a. Bidu dién cfu tric cila mot 6 mang co s& va cho biét ph5| tf cia cdc ion trong
‘mang tinh thé. 6
b. Khi lugng riéng cia BaTiO; la 6,02 g.cm™ v bén kinh cla O™ 1d 1,26 A. Xéc
dinh béin kinh cia céc ion cdn lgi trong mang tinh thé. Cho biét: M (BaTiOs) = 233,2.

V o = 4/5640°

»
Vi at s qume
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Céu 5: (2,0 diém)
5.1. Céin biing céic phiin img oxi h6a — khir sau ddy theo phuong phip ion — electron:
2.ClL+ 1"+ OH — 10] +
b. NaCIO + KI + H,0 = ...
5.2. Pin Galvanic ddu tién dugc A.¥olta ché tao vao nim 1800, dua vao nhimg thi
nghiém cta L.Galvani. Sau ndy, cic pin Galvanic dd dugc img dyng rdng rii trong
khoa hoc, céng nghé va cugc sdng thudng ngay.

Xét m6t pin Galvanic ¢6 nira bén trdi chira mdt dién cyc iron (du) bj oxy hod trong
qua trinh hoat dgng va dung dich iron (III) nitrate cé ni‘mg d9 0,010 M. Nira bén phai
ciia pin chira dién cye than chi va hdn hep iron (II), iron (ITI) nitrate v6i ndng do 1in
lugt 12 0,050 M va 0,300 M.

a. Viét so b pin, céc ban phin img xdy ra trén méi dién cyc va phan img tdng cong.
b. Tinh sudt dién dong ban dhu cia pin va cdc thé ban diu ctia cathode, anode & 25 °C.
Cho biét:
+025°C 06 Egar/p, = ~0,441V; Sy = 27,4 JK ol
Spert(aqy = ~1377 1K mol™; Spar o) = ~316,0 1K mol”!
+ Khi ting nhiét 49 cta pin thém 18 °C s& lam hing s6 can b&ng K ctia phin img
tbng trong pin gidm 58 lin.
Ciu 6: (2,0 diém)
6.1. Dya vao sb ligu vé& ning lmmg lién két, hay tinh bién thién enthalpy cia 2 phan
{mg sau: WS
2H)(g) + Oz(g) ——>2H;0(g) m
C7Hyg(g) + 110,(g) ——>7CO,(g) + 8H,0(g) (2) O= C =0
Tinh gid trj enthalpy thu dugc khi d6t 1 gam H, (g) va 1 gam C;H,(g), tr d6 cho biét
nhién ligu nio hiéu qua hon cho tén lira? (biét trong C;Hy ¢6 6 lién két C- C va 16 lién
két C-H).
Biét ning legng lién két dege cho trong bang sau:

Lienkét | Nang lugng lién két (ki/mol)
HH 432 .

0=0 498 .

O-H 467

cC 347

CH 432

c=0 745

O-H 467 ,

6.2. Cio 150 gzm CO, & 273,15 K v 1,01325.10° Pa. X4c dinh nhiét, cdng, bin thién
25 ning. bida thita enthalpy trong cée qué trinh sau ddy duge tién hanh thufin nghich
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a. Din ding nhigt dén thé tich 300 lit.

b. Diin ding ap dén thé tich 200 lit )
Chéip nhin riing CO; 14 Khi 1i rimg va nhiét dung diing ap cia n6 khong abi trong ditu

kién khiio sat va bing 37,1 Jmol ' K",

Ciu 7: (2,0 diém) . )
7.1. Xé& qué trinh héa hoi 1 mol nudc long & 50 °C va 1 atm. Cho biét nhiét dung déing

dp cia hoi nurde, clia nude 18ng va nhiét hoa hoi cta nuée lin lugt la
C, o = 33:47 YmOLK; C, . = 75,31 J/molL.K; Aty (100°C, 1 atm) = 40,668 kJ/mol.

Cic dir kién trén dugc chip nhén coi nhu khéng ddi trong khoang nhiét d§ khao sat.

Biét v&i qué trinh déing ap, bién thién entropy duge tinh theo h¢ thire: AS = C,.In(%— ).
\
a. Tinh AH, AS, AG ciia hé trong qué trinh héa hoi néi trén.
b. Dyra vao két qua thu duge, hay rit ra két lun qua trinh héa hoi ciia nude trong
diéu kién trén 1a thugn nghich hay khéng thudn nghich, c6 thé tyr dién ra hay khong?
Giai thich.

7.2. Xét phin (mg: CH, (g) + H,0 (g) = CO (g) + 3Ha (2)
Cho biét nhiét tao thanh va entropy ciia cac chét:
CH(2) HZO(g)‘l cogl Ha(g) |
AHS, (kJ/mol) [-75,0 [-242 [-110 {0 \
S2, (J/mol.K) | 186 189 l 197
a. 3 didu Kién chudn, tinh A,H® va AG®. Cho biét chiéu ciia phan tmg.
b. G didu kién chuén, tinh hing s can bing K ciia phan {mg.
¢. Xac dinh nhiét dd & trang thai can bing.
Biét cac gid tri AHC va AS® khong phu thude vao nhiét do.

Cau 8: (2,0 diém)
8.1. Trong mét phén (mg bc nhét tién hanh & 27 °C, ndng d¢ ciia chit phan img giam

xuf'mg mdt nira sau 5000 s con & 37 °C 12 1000 s.

a. Tinh hing sé tdc db phan tmg & 27 °C.

b. Tinh thoi gian dé ndng dd giam xubng con ¥ lugng chit ban diu & 37 °C.

c. Tinh ning lugng hoat hoa ctia phan ung.
8.2. C}'IO phan img: (CH;),0(g) —> CHy(g) + CO(g) + Ha(g).
Khi tién hanh phén hity dimethy! ether (CH;),O trong mdt binh kin & nhiét d§ 504 °C
va do ap suét tdng ciia hé, ngudi ta duge cdc két qua sau:
t (gidy) 0 [ 1550 3100 \4650 |
Py (mmHg) —}_400 | 800 *Tooo 1100 B

Dua vao céc két qua nay, hay:
a. Chimg minh ring phan (g phan huy dimethy! ether 12 phan ing bac mjt.
b. Tinh 4p sut tng ciia hé trong binh va phén tréim lugng (CH),0 da bj phiin ity sau 460

131 \

gidy.
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Ciu 9: (2,0 diém)
Pun néng hén hep khi gdm SO, va 02 6 chiit xuce tac, xdy ra phan ng:
S0 (@) +30: (@ = S0 (®
a. Tinh hing s6 ciin bf\ng K, ctia phan (g & 80°C (chﬁp nhén bién thién enthalpy,
entropy ciia phan ing khong phy thuge nhiét d6). Nhiét do anh hudng nhu thé ndo t6i
cén bing cia phan img *)?
b. Trong mét thi nghiém,
chira 0,05 mol 8O, c6 chat xtic tic
Khi phan img dat t6i trang théi cin bing thi 0,03 mol SO3
clia hé 12 1 atm. Tinh K. -
c. Céin bing (*) s& chuyén dich nhu thé nao trong
+ Cho mdt lugng helium (He) vao binh phén tm

ngudi ta dua tir tir oxygen vao mot binh dung tich 2 lit
(thé tich ciia chit xitic tac khong dang k&) & 100 °C.
dugc tao thanh, ap suét tong

trudng hop sau:
g d& 4p sudt khi trong binh téng

ghp doi?
+ G thiét thé tich khi trong binh ting gép doi,

{mg chi dé giit cho ap suft tong khong abi?

lugng He cho vao binh phan

Cho cdc dit liéu nhiét dong sau:
Chat A,HS (kI.mol™") 5%, (LK mol™) I
S0; (2) -395,7 256,7 |
S0, (g) -296,8 248,1 |
0, (g) 0,0 1 205,0 |
Cau 10: (2,0 diém)
(CH;COOH) c6 pH = 3,0 v6i 15 mL dung dich

10.1. Trén 25 mL dung dich acetic acid

KOH c6 pH = 11,0 thi thu duge 40 mL dung dich X. Tinh pH cia dung dich X. Biét

pKa ciia CH;COOH 12 4,76. M
10.2. Dung dich bdo hoa HyS ¢6 ndng do 0,100 M. Hiing sb acid ctia HS: K,y = 1,0.107
vaK,=13.10"

a. Tinh nbng d6 ion sulfide trong dung dich HpS 0,100 M khi didu chinh pH = 2,0.
b. Mot dung dich A chira céc ion Mn*, Co* vaAg” voi ndng d6 ban dAu ciia mbi
ion déu bing 0,010 M. Hoa tan F,S vio A dén bio hoa va didu chinh pH = 2,0 thi ion

ndo tao két tia?
Cho: Typs = 2,5-10™ 3 Teos = 401075 Ty = 6,3.10%°

Hoc sinh khong duoc st dung bang tudn hoan.
Ghi chii: Cdn bé coi thi khdng gidi thich gi thém




