BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT
‘ NAM 2013
PE THI CHINH THUC Moén: HOA HQC
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi thir nhat: 11/01/2013
(Dé thi c¢6 03 trang, gom 05 cdu)

Cho: Na=6,022.102 mol?; h =6,625.10% J.s; 1eV = 1,602.10° ]
O =16; Na =23; K =39; Rb =85; Mg = 24; Ca = 40; Ba = 137.

Cau 1 (4,5 diém)

1. Két qua tinh Hoa hoc luong ttr cho biét ion Li?* ¢6 ning luong electron & cac mirc En (n 1a s6

luong tir chinh) nhu sau: Ex = -122,400 eV; E; = -30,600 eV; E3 = -13,600 eV; E4 = -7,650 eV.

a) Tinh gia tri nang luong trén theo kJ/mol (co trinh bay chi tiét don vi tinh).

b) Hay giai thich sy ting dan ning luong tir E1 dén E4 cua ion Li%*,

¢) Tinh ning lwgng ion hoa cuia ion Li%* (theo eV) va giai thich.

2. Chuyén dong cua electron © doc theo mach cacbon ctia hé lién hop mach hd duge coi 1a

chuyén dong ty do cua vi hat trong hop thé mot chiéu. Ning luong cia vi hat trong hop thé
212

mdt chiéu dugce tinh theo cong thuc E = ,trongdon=1,2,3..;hla héng s6 Planck; m

1a khoi lugng cua electron, m = 9,1.10°% kg; a la chiéu dai hop thé. Ddi voi hé lién hop, a la
chiéu dai mach cacbon va dugc tinh theo cong thirc a = (N+1)lc.c, & day N 1a s6 nguyén ti C,
lc-c 12 6 dai trung binh cua lién két C — C. Ung v6i mdi muc ning lugng En néu trén, nguoi
ta xac dinh dugc mot obitan phan ti (Viét tat la MO — m) tuong ung, duy nhét. Su phan bd
electron m vao cac MO — 7 ciing tudn theo cic nguyén 1y va quy tic nhu sy phan b electron
vao cac obitan ctuia nguyén tir.

Str dung mo6 hinh vi hat chuyén dong tu do trong hop thé mot chiéu cho hé electron ©
cua phan tir lién hop mach hd Octatetraen, hay:
a) Tinh gia tri cic nang luong Eq (N = 1+5) theo J. Biéu dién sy phan bé cac electron 7 trén
cac MO — &t ctia gian dd cac mirc ning lwong va tinh tong nang lugng ciia cac electron 7 thudc
Octatetraen theo kJ/mol. Cho biét phan tir Ocatetraen c6 lc.c = 1,4A.

b) Xéac dinh s song v (cm™) cua 4nh sang cn thiét dé kich thich 1 electron tir mc ning
lugng cao nhat c6 electron (HOMO) 1én muc ning lugng thip nhat khong cé electron
(LUMO).

Céu 2 (4,0 diém)
1. Bang tuan hoan hién nay c6 118 nguyén td. Nguyén té X (Z = 118) dwoc hinh thanh khi bin

phé hat nhan nguyén t6 Californi (%’ Cf) bang hat nhan canxi (5 Ca). Biét nguyén t6 X phan ra

o va c6 sb khdi 1a A =294,

a) Viét phuong trinh phan ng tong hop va phan ra o cua nguyén t6 X.

b) Viét ciu hinh electron nguyén tir ciia nguyén t6 X. Tir d6 suy ra vi tri ciia X trong bang tuan
hoan cac nguyén tb hoa hoc.

2. Cho M la mét kim loai hoat dong. Oxit cia M co cAu trac mang ludi 1ap phuong véi canh
clia 6 mang co s¢ 1a a = 5,555 A. Trong mdi 6 mang co sd, ion O chiém dinh va tdm cac mat
hinh 1ap phuong, con ion kim loai chiém céc héc tr dién (tdm cta cac hinh 1ap phuong con véi
canh 14 a/2 trong 6 mang). Khdi luong riéng cia oxit 1a 2,400 g/cm®.

a) Tinh s6 ion kim loai va ion O? trong mot 6 mang co so.
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b) Xéc dinh kim loai M va cong thirc oxit cua M.
¢) Tinh ban kinh ion kim loai M (theo nm) biét ban kinh cua ion 0%12 0,140 nm
d) Néu cach diéu ché oxit ciia M.

Céu 3 (3,5 diém)

1. Néu hién tugng va viét phuong trinh hoa hoc ctia phan tmg xay ra trong cac thi nghiém sau:
a) Suc tir tir khi clo (dén du) vao dung dich NaBr.

b) Cho mét it bot MnOz vao dung dich H2Oo.

¢) Cho dung dich SnCl> vao dung dich FeCls, sau d6 cho thém Ks[Fe(CN)s]

d) Cho dung dich KI vao dung dich FeCls.

2. Canxi xyanamit dugc diéu ché theo phan tmg (1) va (2), nd phan tng voi nude va axit
sunfuric theo phan ung (3) va (4) dudi day:

CaO +3C —» CaC, + CO (1)
CaCz2+ N2 —> CaCNz2+C (2)
CaCN2 + 3H20 — CaCOs + 2NH3 (3)

CaCNz + H2SO4 — CaS04 + H2N — CN 4)
a) Hay trinh bay ngin gon vé anh hudng cua ap suat va nhiét d6 dén chiéu dién bién ctia phan
ung (1) va (2).
b) Dua vao cac phan (mg di cho, hdy giai thich va viét cdu tao hoa hoc (c6 ghi ddy du cac electron
hoa tri) ciia CaCNa.
¢) Hay viét co ché phan tng dé giai thich sy tao thanh NHz ¢ phan tng (3) va H2N-CN (xyanamit)
O phan ung (4).
d) Viét cong thirc Liuyt ctia cac dong phan tmg véi cong thirc phan tir CH2N.

Cau 4 (4,0 diém)

1. Bé xac dinh ham lugng oxi trong nudc sdng, nguoi ta sir dung phuong phap Winkler bang
cach ding Mn?* ¢6 dinh oxi du6i dang hop chat Mn(IV) trong méi truong kiém. Sau dé ding
KI dé khir Mn(IV) trong mdi trudng axit va chuin do hdn hop bang dung dich NayS;0s.

Cu thé: Hit 150,00 mL nudc song vao chai ¢o dinh oxi. Thém MnSO4 du du, sau d6
thém tiép dung dich kiém iodua (gédm NaOH va KI du), ddy nat binh can than dé tranh bot khi
va dé yén cho két tiia ling xudng. Axit hoa hdn hop bang H,SOs dic. Day nut chai va lic ky
cho dén khi két tia tan hoan toan. Chuan d¢ ngay dung dich thu dugc bang dung dich Na,S;03
8,0.10°M hét 20,53 mL dung dich Na>S,0s.

a) Viét phuong trinh héa hoc cac phan g x4y ra trong thi nghiém trén.
b) Tinh E? E?

MnO(OH ),/Mn** * "~0,/0H~
¢) Giai thich tai sao:
- Giai doan cb dinh oxi phai thuc hi¢n trong moi truong kiém.
- Pé khir Mn(IV) bang KI phai tién hanh trong méi trudng axit.
- Sau khi axit hoa dung dich thu duoc can chuan d6 ngay
d) Tinh ham lugng oxi trong nudc theo mg/L.

Cho: Kw(H20) =101; 6 25°C M —0,0592
El(\)/InOQ,H*/MnZ* =1|23v ; Egz,H+/HZO =1,23\/ ; EIOQ/I’ 20,5355\/

2. Can 0,432 g axit yéu HA, pha thanh 50,00 mL dung dich A. Tién hanh chuan d¢ dung dich A
béng dung dich chuin NaOH 0,100M. Khi thém 50,77 mL dung dich NaOH vao dung dich A thi
dung dich thu dugc c6 pH = 5,0. Con khi thém 60,00 mL dung dich NaOH vao dung dich A thi
dat toi diém tuong duong.

a) Tinh khéi lugng mol cia axit HA.

b) Tinh hing s6 K, ciia axit HA.
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Céu 5 (4,0 diém)
1. Nghién ctru dong hoc cua phan ing oxy hoa khur trong dung dich nudce :
2Fe®" (aq) + Sn** (aq) — 2Fe** (aqg) + Sn*" (aq) (1)
Khi néng do cua ion Fe?* rat 16n so v6i ndng do cua ion Fe®*, thuc nghiém xac dinh
duoc biéu thuc tinh tbe d6 cta phan ing nhu sau

v = k[Fe*"]?[Sn**]/[Fe*"] (2)
a) Chung minh rang co ché phan tng dudi day 14 phu hop véi thuc nghiém:

Fe3* + Sn? —k\—l—‘ Fe?* + Sn3* (3)

Fe®* +Sn* % Fe*" + Sn** (4)

Gia dinh rang gia tri cua hang sb toc do ko 1a rat nho.
b) C6 thé tinh duoc ke theo k (thuc nghiém) va hang sé can bang K ctia phan tmg (3) khong ?
2. Xét qua trinh hoa hoi 1 mol nuéc 1ong & 25°C va 1 atm. Cho biét nhiét hoa hoi cua nudc,
nhiét dung dang ap cua hoi nuéc va cia nudce 1ong lan luot 1 : AHpn (100°C, 1 atm) = 40,668
kd/mol ; Cp, H2og) = 75,31 J.K2.mol™?; Cp Hao() = 33,47 J.KL.mol™.

Céc dir kién trén dugc coi nhu c6 gia tri khong doi trong khoang nhiét do khao sat.
a) Tinh AH, AS, AG cua h¢ trong qua trinh hoa hoi noéi trén.
b) Dua vao két qua thu duoc, hdy cho biét qua trinh hoa hoi cua nudc c¢6 thé tu dién ra hay
khong ? Vi sao ?

Cho biét, dbi voi qué trinh dfmg ap c6 nhiét do bién d6i tir T1 dén T2, bién thién entropy

dugc tinh theo h¢ thirc AS=CIn T—2

* Thi sinh khong dwoc sit dung tai liéu, ké cd bang tuan hoan cdc nguyén té héa hoc
* Gidm thi khong giai thich gi thém.
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