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LONG AN NAM 2023
‘ Man thi: HOA HQC
Ngay thi: 16/09/2023 (Budi thi thir nhat)
(Dé thi c6 4 trang, gom 5 cau) Thoi gian: 180 phut (khong ké thoi gian phat dé)

, Thi sinh khéng dwoc sii dung bing h¢ théng tuan hoan.
Cho biet nguyén tir khoi ciia: H=1; C=12; N= 14; O= 16; F=19; Na=23; Mg=24; Al=27; Si=28;
P=31; S=32; CI=35,5; K=39; Mn = 55; Fe =56; Cu =64; Br=80; | =127.
Cho biét sé higu nguyén ti: N(Z=7); F(Z=9); CI(Z=17); Br(Z=35); 1(Z=53); K(Z=19); O(Z=8).
Cho biét: h = 6,626.1034).s; c = 3.10°m.s; R = 8,314J.K'mol!; 1u = 1,6605.10%"kg; 1pm = 102m;
1le = 1,6.10°C; 1 bar =10°Pa; Na = 6,022.10%mol*; T(K)= t°C+273; = =3,14.
Ki higu: r : ran; | : long; k : khi; h : hoi.

Cau 1 (5,0 diém) , ‘ ‘ ,

1.1.(1,5 d) Ba nguyén t6 X, Y va R déu thugc chu ki 2 trong Bang tuan hoan cac nguyén t6 hoa
hoc. O trang thai co ban, electron cudi ciing ciia nguyén tir X c6 tong gia tri bon sb lugng tir 12 3,5 va
X khong phai 12 nguyén té khi hiém. Hop chat M c6 cong thirc XY3Rs cd téng sé hat mang dién bang
108. bién tich hat nhan cua nguyén tir Y gap 1,5 lan dién tich hat nhan cua nguyén tir X. Tim céng
thizc hda hoc caa hop chat M. (Biét sb luogng tir tir m, nhan cac gia tri tir - £ qua 0 dén +2).

1.2.(1,0 d) Xac dinh dang hinh hoc cua cac phan tir va ion sau déng thoi cho biét kiéu lai hda cac
AO hoa tri ctia cac nguyén tir trung tam: SOF4, TeCly, BrFs, ICls?

1.3.(1,5 d) o ,

a) Hay dua vao cac thong tin dugc cung cap dé xac dinh céng thuc phan tir caa cac hop chat
duoc ki hiéu 1a A, B, C va D trong so do duéi day :
S (luuhuynh) —-5%2 5 A—*% 3B —*% 5 C +D

130°C xtic tdc Fe

Biét:
- A la mot chét 1ong mau vang chira 52,5% Cl va 47,5% S (biét phan tir ciia A chi chtra 2 nguyén
tir S). Chit A duogc dung dé san xuat thuéc nhudém luu huynh, thude diét con tring va cao su tong
hop.
- B 12 mot chét long mau do dé hat am. Biét chat B dugc sir dung trong céc phan ¢ng tong hop
hiru co.
- C 1a mot chat long khéng mau chira 59,6% Cl, 26,95% S va 13,45% O. Biét chat C c6 trong
thanh phan caa mot loai pin Liti.
- D ¢6 khéi lugng phan tir 135 g.mol. Chét D c6 thé duoc tao thanh tir phan (ng truc tiép gitra
chat C vai Oo.

b) Nhiing thay d6i chinh nao c6 thé xay ra khi bao quan lau dai hai dung dich: (i) axit
sunfuhidric; (ii) dung dich H2SO4 dam dic trong hai binh thay tinh trong sudt riéng biét (c6 miéng
binh bi hé)? Giai thich bang phuong trinh héa hoc.

1.4.(1,0 d) , ,

a) Ham luong cho phép cua tap chat luu huynh trong nhién liéu 1a 0,30%. Ngudoi ta dot chay
hoan toan 100,0 gam mét loai nhién liéu va dan san pham chay (gia thiét chi c6 COz, SO va hoi
nuéc) qua dung dich KMnO4 ¢6 nong do 5,0.103M thi thay thé tich dung dich KMnO4 da phan tng
vira hét véi lugng san pham chay trén 1a 625 mL. Hay tinh toan va cho biét nhién lidu trén c6 duoc
phép st dung hay khéng?
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b) Hoa tan 11,6 gam hdn hop A gom Fe va Cu vao 87,5 gam dung dich HNO3 c6 ndng do
50,4%, sau khi kim loai tan hét thu duoc dung dich X va V (lit) (dktc) hdn hop khi B. Cho 500 mL
dung dich KOH 1M vao dung dich X thu dugc két tia Y va dung dich Z. Loc lay Y rdi nung trong
khong khi dén khéi lugng khong doi thu duoc 16,0 gam chat ran. Co can dung dich Z duoc chit rin
T. Nung T dén khéi luong khong d6i thu dugc 41,05 gam chét ran. Biét cac phan ¢ng xay ra hoan
toan. Tinh ndng d6 phan trim cta Fe(NOs)s trong dung dich X.

Cau 2 (4,0 diém)
2.1.(1,0 @) CO6 thé viét cau hinh electron cua Ni%* Ia:
Céch 1: Ni?*[1s22s?2p®3s23p®3d?];
Céch 2: Ni?*[1s22s22p%3s23p®3d°4s?].

a) Ap dung phuong phap gan dang Slater tinh ning luong electron caa NiZ*véi mdi cach viét
trén (theo don vi eV). ’

b) Céch viét nao phu hop véi thuc t€? Tai sao?

2.2.(1,0 d) M6 hinh hat trong hop Ehé mét chiéu duoc xay dung dé giai gan dung bai toan ndng
luong cua hé lién hop carbon mach thang. Trong m6 hinh nay, céc electron n bat dinh xtr ¢6 thé di
chuyén ty do trén khung carbon cua cac lién két lién hop.

Chicu dai cua hop thé duogc tinh gan dang bang cong thirc L = nc x 1,40 A, trong do nc 12 56 lugng
nguyén tir carbon cua mach lién hop. Nguyén ly Pauli dugc ap dung khi céc electron dugc lap day
cac muc nang lugng. Mirc nang lugng cua hat trong hop mot chiéu duoc tinh bang biéu thuc:

n’h?

) " 8ml’

Ap dung md hiph trén cho phan tir 1,3,5,7-octatetraen, hay:

a) Vé so do murc nang lugng va dién cac electron.

b) Tinh ning lwong tong cong cho hé lién hop = néi trén theo J.

¢) Xac dinh budc séng (theo nm) twong ng véi budc chuyén niang lwong gitta HOMO va
LUMO.

2.3.(1,0 &) Thuc nghiém cho biét ¢ pha ran, vang (Au) c6 khéi luong

riéng la 19,4g/cm? va c¢é mang ludi lap phuong tdm dién. Do dai canh L

ctua 6 mang don vi 14 4,070.10"°m. Khéi lwong mol nguyén tir cia Au ST79%

|2 196,97 g/mol. w , - =0
a) Tinh phan tram thé tich khéng gian trong trong mang luéi tinh e

thé cua Au. Hinh. Mét 6 don vi co so
b) Xac dinh tri s6 cua sé Avogadro. cua Au.

2.4.(1,0 d) Mot mau Polonium nguyén chat ¢ khéi luong 2 gam, hat nhan 21°Po phan rd a va
chuyén thanh hat nhan bén 4 X.
a) Viét phuong trinh phan tng va xac dinh hat nhan 45X .
b) Xac dinh chu ky ban ra cua Polonium phong Xa, biét trong 365 ngay nd tao ra mot luong
khi He (dktc) c6 thé tich 179 cm?.
¢) Tim tudi ctia mau chét trén biét rang tai thoi diém khao sat ti s6 giira khoi luong 45X va khéi
luong mau chét 14 0,4.
Cau 3 (4,0 diém) ‘ , ,
3.1.(1,5 d) Cong doan dau tién cua qua trinh san xuat silic c6 d¢ tinh khict cao phuc vu cho cong
nghé ban dan duoc thuc hién bang phan @ng:
SiO(r) + 2C(r) — Si() + 2CO(K 1) q
a) Khong can tinh toan, chi dua vao su hiéu bict vé ham entropi, hdy du doan su thay doi (tang
hay giam) entropi cua h¢ khi xay ra phan tng (1).
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b) Tinh A S° ciia qua trinh diéu ché silic theo phan ung (1), dua vao céc gia tri entropi chuan
dusi day:
Seio,y = 41,8 JKLmolt; sg,,=57J. Ktmolt; s ,=18,8). Kt.mol*; S, = 197,6 Kt.mol ™,
c) Tinh gié tri A G®cuia phan ung trén & 25°C. Biét nhiét hinh thanh chuan AH? (kJ.mol™) cia
SiO2 (r) va CO (k) lan luot 12 -910,9 va -110,5.
d) Phan tng (1) s& dién ra vu thé theo chiéu thuan bat dau tir nhiét do nao ?
(Coi su phu thudc cua AS va AH vao nhiét do 1a khong dang ké)
3.2.(1,0 d) Nhiét hoa hoi cia CF2Clz ¢ -29,2°C (nhiét do s6i cua chat ndy & 4p suét thuong) 1a
20,25 kJ.mol%. Tinh &p suat mét binh keo xit téc (thanh phan chinh 1a CF2Cl,) cé thé chiu dung duoc
& 40°C (la nhiét d6 binh thudng cia mot chai keo dudi anh nang mit troi). Cho rang nhiét hoa hoi
khong phu thudc vao nhiét do.
3.3.(1,5 d) Cho 1 mol Oz (k) ban dau ¢ nhiét d6 120K va 4p suat 4 atm gi&in ng doan nhiét dén &p
suit 1 atm va nhiét do ha gan téi nhiét do soi cua oxi 1ong 1a 90K (chi hoi 16n hon nhung khéng déng
ké ). Gia thiét Cp(K) = 28,2 J.K'! va khong d6i trong khoang nhiét do khao sét, khi Oz dugc coi la ly
tuong. Tinh Q, A, AH (hé) va AS (h¢) trong qua trinh nay.
Cau 4 (3,0 diém)
4.1.(1,0 d) Xét phan tmg sau 103" + 51" + 6H* — 31, + 3H,0
Vian téc phan tmg do duoc ¢ 25°C c6 gia tri theo bang sau:

Thi nghiém | I'(M) | 103 (M) | H*(M) | Van tdc v (mol/L.s)
1 0,01 0,1 0,01 0,6
2 0,04 0,1 0,01 2,4
3 0,01 0,3 0,01 5,4
4 0,01 0,1 0,02 2,4

a) Lap biéu thuc tinh van tdc phan tng.
b) Tinh hang s toc d6 cta phan tng.
4.2.(1,0 &) Mot co ché phan ang Kiéu ion - phan ti trong qué trinh tong hop amoniac & ving trong
cac ddm may gitta cac sao dugc cho dudi day:

N*+Hz > NH"+H k1
NH*+H> - NH>* +H ko
NH2"+ H> > NH3"+H ks
NHs"+ H, > NHs" + H Ks
NHs +e — NHz:+H Ks
NHs* +e— NH2 + 2H Ks

a) Sir dung nguyén ly ndng do 6n dinh hay dé nghi mot phuong trinh tinh ndng do cua céc tiéu
phan trung gian NH, NH2", NHs" va NH4" phu thudc vao nong do cac chat phan tng la [N*], [H2] va
[e']. Xem electron dong vai tro nhu mot chat phan tmg binh thuong.

b) Chaing minh rang biéu thirc toc d6 phan tng tong quét caa su hinh thanh amoniac c6 dang
nhu sau:

d[NH N
AL k]
Vi kang 12 hang s6 van toc cua phan g bac hai. Viét bieu thac kand phu thudc vao cac hing
S0 toc do phan trng cua cac budc so cap tir ki dén ke.
4.3.(1,0 ) Phan ung diéu ché NHs: N, (k) + 3H,(k) —— 2NH, (k) c6 hang s can bang tai 500°C

laK, =1,5.10"atm™. Néu hdn hop dau c6 N2 va Hp theo ty 18 mol 1:3. Hay tinh xem c6 bao nhiéu
phan trim hon hop ban dau da chuyén thanh NHs, néu thyc hién & 500 atm.
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Cau 5 (4 diém)
5.1.(2,0 d)

a) Hay tinh pH cua dung dich FeClz 0,010 M.
Biét cation Fe(H20)e>* 12 mot don axit c6 Ka = 6,3.10°2.

b) Hay tinh gia tri pH can thiét 1ap dé dung dich trén bat dau c6 két tua Fe(OH)s xuat hién.
Biét tich sé tan cua Fe(OH)s 1a Ksp = 6,3 .10738,

c) Hay tinh gia tri pH tai do sit dugc két taa hoan toan tir 100,0 ml dung dich FeCls 0,010 M
du6i dang Fe(OH)s. Biét rang qua trinh két tua duoc coi 12 hoan toan khi khéi luong sit con lai trong
dung dich nhé hon 0,2 mg. Cho Fe = 55,85.

5.2.(2,0 d)

a) Cho so d6 pin:

(-) Ag | AgNOs1,000.10"M; NH3 IM || Ag2SOu(bdo hod) | Ag (+)

Tinh hiang s6 tao phic Ag(NHs)2*.

Biét E° = 0,800 V ; Ks(Ag2S0s4) = 1,100.10°%; Epin = 0,390V.

Ag'/Ag
b) Mot dung dich chl’xa‘CuSO4 0,1M; NaCl 0,2M; Cu du va CuCl du.
i) Chirng minh rang xay ra phan tng sau & 25°C :
Cu + Cu?" + 2CI —=2CuCl
’ ii) Tinh hang s6 can bang caa phan ung trén.
Biét Ks (CuCl) =107 ; E°(Cu?*/ Cu*) = 0,15V ; E%(Cu*/ Cu) = 0,52V.
---------- HET ---------
(Thi sinh khong dwoc sir dung tai ligu — Can bg coi thi khdng gidi thich gi thém)

Ho VA BN tT SINNT ..ot Sé &0 danh: .

Chiz ki ciia CBCT 1: ..o Chiz Ki ciia CBCT 2: .o,
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