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PE CHINH THUC

Cau | (4 diém)
1/ Khi xang chay trong dong co 6 t6 s€ tao ra nhiét d6 cao, luc d6 N, phan tmg vdi O, tao thanh NO
theo phuong trinh: N, (g) + O2(g) = 2NO(g) (1)
Khi NO khi duoc giai phong ra khong khi nhanh chéng két hop véi O, tao thanh NO, 1a mot khi gay
6 nhiém méi truong. O 2000°C, hang sb can bang Kc cua phan tng (1) 1a 0,01. Néu trong binh kin
dung tich 1 lit c6 4 mol N; va 0,1 mol O; thi & 2000°C lugng khi NO tao thanh 1 bao nhiéu (gia thiét
NO chua phan tng véi Oy)?
2/ a. Dung dich A chira: CH3COOH 1M va CH3COONa 1M. Tinh pH ctia dung dich A.

b. Tron 100ml dung dich A véi 10ml dung dich NaOH 0,1M thu dugc dung dich B. Tinh pH cua
dung dich B (coi thé tich dung dich B bang tong thé tich dung dich A va dung dich NaOH) biét
pKa(CH3;COOH) = 4,75.

3/ Cho phan tmg: 2NO, (K) == 2 NO (k) + Os(K). ¢4
M&i duong cong trong hinh bén biéu thi sy thay doi nong do ctia A
mat chat theo thoi gian.
Buong nao tng v6i sy phu thudc nong d6 cia cac chat co trong B
can bang trén vao thoi gian? Vi sao?

C

—~+Y

Cau Il (4 diém)
1/ Hoan thanh so @b phan tng sau: ( viét phuong trinh phan ti)

v I l

S_z — SO < S+4 < S+6
_— > T >

2/ Phan bon NPK la hon hop céc mudi NH4NOs3, (NHz)2HPO,, KCI va mot luong phu gia khong
chira cac nguyén t6 dinh dudng. Trén cac bao bi phan NPK thudng c¢6 ki hi¢u bang nhimng chir sd
nham cho biét ti 18 khéi lugng cac thanh phan trong phan bon. Viéc bon phan NPK cho ciy ca phé
sau khi trong bén nim dugc chia thanh ba thoi ki nhu sau:

Thoi ky Luong phan bon

Bén thdc ra hoa 0,5kg phén NPK 10.12.5/cay
Bon dau qua, ra qua 0,7 kg phén NPK 12.8.2/cay
Bon thiic qua 16n, ting dudng chét cho qua 0,6 kg phén NPK 16.16.16/cay

a/ Tinh tong luong N di cung cap cho mdi cay ca phé trong ca ba thoi ki

b/ Nguyén t6 dinh dudng P dugc b sung cho cay nhiéu nhat & thoi ki nao?
3/ D6t 11,2 gam mot mau kim loai calcium ngoai khong khi thu dugc m gam chét ran A gém Ca,
CaO. Cho chat ran A tic dung vira di v6i dung dich hdn hop hai acid gdm HCI 1M va H,SO,
0,5M thu dugc khi H, va dung dich B. C6 can dung dich B thu dugc (m + 21,14) gam chat ran
khan. Néu hoa tan hét m gam chét rin A vao dung dich HNO3 lodng du thu dugc 0,29748 lit khi
N> (dkc) va dung dich X.
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a/ Xac dinh m?
b/ C6 can cén than dung dich X thu dugc bao nhiéu gam chét rdn khan?
cau Il (4 dgiem)

1/ Thanh phan cua thudc sung den c6 thé rat khac nhau nhung ludn chira nhitng thanh phan co ban:
diém tiéu (potassium nitrate), luu huynh( sulfur) va than. Tién hanh phan tich hoa hoc thudc sing
den cho két qua 1a 75% diém tiéu, 13% carbon va 12% luu huynh vé khdi lugng.

a/ Viét phuong trinh phan tng thé hién sy chay cia thudc siing den véi cac thanh phan nay.
Cho biét vai trd cua ting loai nguyén liéu.

b/ Néu nhu thanh phan cac nguyén liéu trong thude siing den c6 thay doi thi co thé thu duoc
cac loai san phAm chay nao? Minh hoa biang phwong trinh héa hoc.
2/ Hién nay ngudi ta san xudt ammonia bang cach chuyén hoa c6 xuc tic mot hon hop gom khong
khi, hoi nudc va khi methane ( thanh phan chinh cta khi thién nhién).

Phan tmg didu ché Hy: CHy + 2H,0 —=22 CO, + 4H, (1)
Phan tmg loai O, @& thu duge No: CHy + 20, —°— CO, + 2H,0 (2)

Phan tmg tdng hop NHz: N, + 3H, 2> 2NH, (3)

a/ Dé san xuit khi ammonia, néu 1dy 841,4 m® khong khi ( chira 21,03% Oy, 78,02 % N, con lai
13 khi hiém theo thé tich), thi cén phai 14y bao nhiéu m® khi methane va bao nhiéu m? hoi nude dé co du
luong N, va Hj theo ti 16 1: 3 vé thé tich ding cho phéan @ img tong hop ammonia. Gia thiét cac phan ting
(1), (2) déu xay ra hoan toan va cac thé tich khi do & ciing diéu kién.

b/ Trong cong nghiép, ngudi ta didu ché phan dam urea bang cach cho khi ammonia tac dung véi
khi carbon dioxide & nhiét d§ 180 - 200°C, khoang 200 atm theo phan tmg sau:

2NH; + CO, —%> (NH»),CO + H,0
Biét hiéu suit phan g 1a 70%, vay dé san xuat dugc 6 tin urea can phai sir dung bao nhiéu m° khi NH3
va bao nhiéu m* khi CO, (dkc)
3/ Hop chit X duoc tao thanh tir hai nguyén t6 hoa hoc, 14 mot dung moi hoa tan nhiéu chat. Cho m
gam hop chat X phan tmg hoan toan vo1 HoSO, dac, nong chi thu duge 22,311 lit (dke) hon hgp khi
A gdm hai khi va H,0. A lam méat mau vira du 1,6 lit dung dich Br; 0,5M va A khong co phan tng
v6i dung dich CuCly. Cho A vao dung dich Ca(OH), du, thu duoc 106 gam két tia tring. Xac dinh
cong thuc cua X, va tinh m.
Cau I\V( 4 diém)
1. Camptothecin va cic dan xuit ctia né hodc twong tu 1a nhiing chit chdng ung thu quan trong. Cau
truc cia Camptothecin nhu sau

a/ Xac dinh tén va loai nhém chirc ¢6 trong Camptothecin.

b/ Xéc dinh CTPT va tinh khéi lugng mol phan tir ciia camptothecin?
2/ Trudce day, trén thé gioi da tung xdy ra mot vu nd 16n tai mot kho chira hoa chat. Khi nguoi ta cb
gang dap tat dam chay bang nudc thi lai xdy ra thém cac vu n6 16n hon va c6 khi doc. Nguyén nhan
duogc xac dinh 14 trong cac kho co chtra calcium carbide, potassium nitrate va sodium cyanide. Bing
kién thuc hoa hoc, hay gidi thich tao sao lai xay ra thém cac vu nd khi dap chay bé’mg nudc.
3/ Khi clo hoa toluene & thé khi (c6 4nh sang) nhan dugc hdn hop chit hitu co, trong d6 thanh phan
phén trim theo khdi luong nhu sau: CgHsCHCI, chiém 64,4%; C6H5CH2C1 chiém 12,65%;
C6H5CCI3 chiém 19,55% con lai 1a CgHsCH3. Trong phan ng trén, cho rang tat ca clorine da phan
g hét.

a/ Tinh ti I¢ mol cua CgHsCH3 so vai Cl, trong hdn hop khi ban dau.
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b/ Dé diéu ché 322 gam CgHsCHCI; theo phan ting trén can bao nhiéu lit khi Cl, (dkc) va bao
nhiéu lit CgHsCHjs (16ng), biét khdi lwong riéng cua CeHsCH3 120,86 g/ml.

¢/ Hop chit CgHsCH2Cl c6 thé bi thuy phan. Dé phan tng thuy phan xay ra nhanh hon ¢ thé
str dung nhitng bién phap nao? Giai thich ngin gon.
Cau V: (4 diém)
1/ Hién nay xang sinh hoc dang dugc st dung & nudc ta dé thay thé mot phan xing truyén théng.
Xiang sinh hoc dugc coi 12 hdn hop ciia ethanol va hdn hop cac ddng phan octane, phd bién nhat 1a
2,2,4- trimethylpentane. Khi chay lugng carbonic sinh ra tir ethanol dugc su dung lai trong qua trinh
tong hop sinh hoc, dé roi lai thu dugc ethanol, nén khi carbonic thai ra tir qua trinh a6t chay xang
sinh hoc chi tinh luong carbonic sinh ra do cac dong phan cua octane. Ban ddu, ngudi ta dé& xuit
xing E5( chira 5% thé tich ethanol), tuy nhién gan day ngudi ta khuyén khich sir dung xing E10(
chtra 10% ethanol).

Biét: D6t chay hoan toan, 1 mol céc dé)ng phan cua octane toa ra luong nhi¢t 1a 5144 kJ; 1 mol
ethanol toa ra lugng nhiét 1a 1276 kJ; khoi lugng riéng cua ethanol va octane: Dethanot = 0,789 g/ml va
Doctane = 0,703 g/ml.

a/ Xac dinh luong nhiét ( kJ) toa ra khi d6t chay 1 lit xang E5 hoic E10
. b/ Tinh ti 1¢ nhiét toa ra khi d6t xang E10 so voi xang ES. Tinh ti 1¢ khi carbonic sinh ra do
dong phén octane khi dot xang E10 so v6i xang E5. Hay cho biét khi sir dung loai xang nao thi bao
v€é moi truong tot hon.
2/ Thoi ky Phuc hung, cac buc hoa cua cac danh hoa dugc vé br:ing bot “tréng chi” (c6 chua
PbCO3.Pb(OH),). Qua mdt thoi gian, cac birc hoa bi 6 den khong con dep nhu ban dau. Hay giai
thich hién tugng trén. bé phuc hdi cac bac hoa d6 can dung hoa chit nao? Viét cac phuong trinh
phéan tmg hoa hoc minh hoa.
3/ Formaldehyde trong dung dich (khoang 40% theo thé tich hoic 37% theo khéi luong) dugc goi
1a fomon hay formalin, duoc str dung nhiéu trong y khoa véi tac dung diét khuan; 1a dung moéi giup
bao vé cac mau thi nghiém hay cac co quan trong co thé con nguoi, ... Tir két qua phan tich nguyén
. . . e %H .
t0 cta hop chat nay ¢6 40% nguyén to C veé khoi luong va % = 0,125. Phan tir khoi ctia hop
0
chat nay dugc xac dinh thong qua két qua phd khéi luong véi peak ion phéan tir co gid tri m/z 16n
nhit duoc két qua dudi day:
100- 2
804

60+ 30

40

Cuodng do tuong di (%)

28
20

0 T = T T T T 1
8 12 16 20 24 28 32

Hay thanh lap cong thirc phan tir va cong thirc cau tao ciia formaldehyde.
Biét formaldehyde 12 hop chét c6 chtra nhom chirc aldehyde trong phan tir.
Cho biét khéi lwong nguyén tir ciia cdc nguyén té(amu): H: 1; C: 12; N: 14; O: 16; Na: 23; S: 32;
Cl: 35,5; P: 31; K: 39; Ca: 40; Br: 80

----------------- HET-----------------
Can bo coi thi khong giai thich gi thém
Hoténthisinh:....................... . Sdbaodanh:.................
Ho tén va chit ki ciia can bd coi thi s6 1: Ho tén va chit ki ctia can bd coi thi s6 2:
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SO GIAO DUC VA PAO TAOHANQI  KY THI OLYMPIC DANH CHO HQC SINH

LIEN CUM TRUONG THPT LOP 10, LOP 11
NAM HQC 2023 — 2024

Maon thi: Hoa hoc 11

Ngay thi: 09/3/2024

9 HUONG DAN CHAM
Cau | (4 diém)

1/ Khi xang chay trong dong co 6 t6 s€ tao ra nhiét d6 cao, luc d6 N, phan tng vdi O, tao thanh NO

theo phuong trinh: N (g) + O2(g) = 2NO(g) (1)

Khi NO khi dugc giai phong ra khong khi nhanh chéng két hop véi O, tao thanh NO; la mot khi gay
0 nhiém moi truong. O 2000°C, hing so can biang Kc ctia phan tmg (1) 12 0,01. Néu trong binh kin
dung tich 1 lit c6 4 mol N; va 0,1 mol O, thi & 2000°C luong khi NO tao thanh 13 bao nhiéu (gia thiét

NO chua phan tng véi Oy)?

Noi dung Pi¢m
Ta c6 can bang; N2 (g) + O2(g) = 2NO(g) Kc=0,01 1,0
Cban dau 4 011

Cou X — X — 2x
[1] 4-x 0,1-x 2X
Theo dinh luat tic dung khdi lugng ta c6:
_ [NOP 4x* B
© INJIO,]  (4-x)(0,1-x)
Giai phuong trinh ta dugc: x =0,0269 M
Vay, lugng khi NO tao thanh la: 2x =2 . 0,0269 = 0,0538 M

0,01

2/ a. Dung dich A chira: CH3COOH 1M va CH3COONa 1M. Tinh pH ctia dung dich A.

b. Tron 100ml dung dich A v6i 10ml dung dich NaOH 0,1M thu dugc dung dich B. Tinh pH cua
dung dich B (coi thé tich dung dich B bang tong thé tich dung dich A va dung dich NaOH) biét

pKa(CH3;COOH) = 4,75.

N§i dung

Pieém

a. CH3COONa — CH;COO "+ Na*
1M 1M
CH3COOH = CH:COO™ + H°
Ban dau 1 1 M)
P.li X X X (M)
CB 1-x 1+x X (M)

Ko=22 =107 — x= 1,7810° — pH=4,75
b. 100ml dung dich A: 0,1 mol CH3COOH va 0,1mol CH3COONa
s6 mol NaOH=0,001mol
CH3COOH + NaOH — CH3;COONa + H,0
Ban dau 0,1 0,001 0,1
Phantmg 0,001 0,001 0,001 (mol)
con 0,099 0 0101 (mol)
Dung dich B chita CH3COONa: 0,101 mol hay 0,918M
CH3;COOH: 0,099 mol hay 0,9M
CH;COONa — CH;COO™ + Na'
0,918M 0,918M
CH;COOH &= CHsCOO + H*
Banddu 0,9 0,918 (M)
P.li y y y
CB 0,9-y 0,918+y y

Ka =202 =107 — y=17410° — pH=476

1,0

0,5

1,0




3/ Cho phan tmg: 2NO; (k) ==2 2 NO (k) + Oy(K). ’ .
M&i dudng cong trong hinh bén biéu thi sy thay d6i nong do
ctia mot chét theo thoi gian. . ) B
Puong nao ung voi su phu thudc nong do cua cac chat cod
trong cén bang trén vao thoi gian? Vi sao? c
t
Noi dung DPiém

Puong A: (mg véi sy ting ndng do ciia NO vi NO 1a chat san phdm dugc ting 1én sau phan | 0,5

ung
buong B: ing voi su tang nong do cua O, vi ¢6 su tao thanh O, voi lugng it hon
Puong C: su thay doi giam nong do ctia NO, vi NO; 1a chat phan ing

Cau 11 (4,0 diem) ,
1/ Hoan thanh so d6 phan ng sau: ( viét phuong trinh phan ti)

v I l

S? «—— 50 < S™ < g*e

Noi du _ g g

0 0 . 4 2
H, + S—5 H»S

2H,S + O, —» 2H,0 + 2S

S +0, —— SO,

SO, + 2H,S — 3S + 2H,0

SOQ + Br; + 2H20 — 2HBr + HzSO4
Cu + 2H,SO4 — CuSO4+ SO, + 2H,0
H,S + 4Cly + 4H,0 — 8HCI + H,SOq4

H2S + 3/202 e d HQO + SOZ

4Mg + 5H,S04 — 4MgSO4 + H,S + 4H,0

3. Phén bon NPK 13 hdn hop cac mudi NH4NOs, (NH,);HPO,4, KCI va mot luong phu gia khong
chtra cac nguyén t0 dinh dudng. Trén cac bao bi phdn NPK thuong c6 ki hi¢u bang nhimg chir s6
nham cho biét ti 1€ khoi lugng cac thanh phan trong phan bon. Viéc bon phan NPK cho cay ca phé

sau khi trong bon nim duoc chia thanh ba thoi ki nhu sau:

Thoi ky Luong phan bon

Bo6n thic ra hoa 0,5kg phan NPK 10.12.5/cay
Bon ddu qua, ra qua 0,7 kg phén NPK 12.8.2/cay
Bon thic qua 16, tang dudng chat cho qua 0,6 kg phan NPK 16.16.16/cay

a/ Tinh t(x)ngrlu(_)’ng N dé cung cap cho mdi cay ca phé trong ca ba thoi ki
b/ Nguyén t6 dinh dudng P dugc bd sung cho cay nhi€u nhat ¢ thoi ki nao?

N§i dung

Piém

a/ Trong phan NPK 10.12.5 ¢ thoi ky bon thuc ra hoa:
my =0,5. 10% = 0,05 kg
Thoi ky bon dau qua, ra hoa:
mn = 0,7. 12% = 0,084 kg
Thoi ky bon thuc qué 16, ting dudng chit cho qua:
my = 0,6. 16% = 0,096 kg
Vay tong lugng N da cung cap cho mdi cdy ca phé trong ca 3 thoi ky 1a:
my = 0,05 + 0,084 + 0,096 = 0,23 kg

0,5

b/ O thoi ky bén thue ra hoa: mpyos = 0,5. 12% = 0,06 kg

O thoi ky bon dau qua, ra hoa: mpaos = 0,7 . 8% = 0,056 kg

O thoi ky bon thac qua 16n, ting dudng chat cho qua: mpyos = 0,6.16% = 0,096 kg
Viy, nguyén t6 dinh dudng P dugc bd sung cho cdy nhiéu nhit & thoi ky bon thuc qua
16n, ting dudng chit cho qua.

0,5

3/ Dot 11,2 gam mot mau kim loai calcium ngoai khong khi thu dugec m gam chat rin A gom Ca,
Ca0. Cho chat ran A tac dung vira du voi dung dich hon hop hai acid gom HCl lM’Vé’H2804 O,SM
thu duoc khi H va dung dich B. C6 can dung dich B thu dugc (m + 21,14) gam chat ran khan. Néu

2




hoa tan hét m gam chét rin A vao dung dich HNO3 lodng du thu dwoc 0,29748 lit khi N, (dkc) va
dung dich X.

a/ Xac dinh m?

b/ C6 can cén than dung dich X thu dugc bao nhiéu gam chét rin khan?

¢/ Viét cac phan tmg héa hoc xay ra.

Noi dung Piém
a/ Bao toan dién tich : Trong dung dich B chira cac ion : Ca’*, CI,, SO~ 0,5
néntacé: 2n_, =n, +2n_, =0,28.2=0,56molvan, =2n_,

— 1 S04” =0,14 mol vanCI" = 0,28 mol

Theo bao toan khdi luong :

m mudi =m + 21,14 =m (Ca) + m (CI' )+ m (SO,*) = 11,2 + 0,28.35,5 + 0,14. 96
—-m=1344¢

b/ + Theo DL bao toan khéi lugng : m= m (Ca) +m (O) — m (0)=224g 1,0
Taco:2n (Ca) >2n (0) +10n (N;) —» C6 NH4NO3
Ap dung bao toan electron ta co:

NNH4NO3 = (2n(;a— 2no—10 nNz)/S = 0,02 mol
=> M s = M (Ca(NO3), + m (NH4NO3)= 47,52 g

¢/ Phan trng hoa hoc 0,5
2Ca + 0, —“ 5 2Ca0
Ca +2H" — Ca®* + H,
CaO + 2H" — Ca** + H,0
CaO + 2HNO; — Ca(NOs3), + H,O
5Ca + 12HNO;3; — 5Ca(N03)2 +N, + 6H,0
4Ca + 10HNO; — 4Ca(N03)2 + NH4NO3; + 3H,0

Cau Il (4 diem)
1. Thanh phan ciia thudc sting den c6 thé rat khac nhau nhung ludn chira nhitng thanh phan co ban:
diém tiéu (potassium nitrate), luu huynh( sulfur) va than( carbon). Tién hanh phan tich hoa hoc thudc
sting den cho két qua 1a 75% diém tiéu, 13% carbon va 12% luu huynh vé khdi luong.

a/ Viét phuong trinh phan tng thé hién su chay cua thudc sing den véi cac thanh phan nay.
Cho biét vai tro ctia timg loai nguyén liéu.

b/ Néu nhu thanh phan cac nguyén liéu trong thudc sting den c6 thay doi thi c6 thé thu dugc
cac loai san pham chay nao? Minh hoa bang phuong trinh hoa hoc.

Noi dung Pi¢m

a. Ti 18 thanh phan cac nguyén liéu 1a 0,25
KNO;:C:5=0,743:1,08:0,375=2:3:1
Diéu nay phu hop véi phan tng:
2KNO3+3C+ S — KyS + N, + 3CO,

KNO; 1a chat oxy hoa, S 13 chat budc (binder) con C 1 nguyén liéu (chat khir) 0,25

b. Cac san pham khac co thé c6 la: KNO,, SO,, K,CO3, K,SO3 va K,SO4 0,5
4KNO3 + C + S — 4KNO, + CO, + SO,
4KNO3z+2C + 3S — 2K,CO3+ CO, + Ny
2KNO3+ C+ S — K»SO4 + COs + Ny
4KNO3 + 3C + 2S — 2K,S03 + 3CO; + 2N,

2. Hién nay nguoi ta san xuit ammonia bang cach chuyén hoa c6 xuc tic mot hdn hop gom khong
khi, hoi nudce va khi methane ( thanh phan chinh cia khi thién nhién).

Phan tmg didu ché Hy: CHy + 2H,0 —=22> CO, + 4H, (1)
Phan ting loai O, dé thu duge Ny CHy + 20, —"— CO, + 2H,0 (2)

t%,xt, p

Phan tmg tong hop NHa: Ny + 3H, ———= 2NH; (3)

a/ D& san xuét khi ammonia, néu 1y 841,4 m® kh()ng khi ( chira 21,03% O, 78,02 % Nj, con lai
14 khi hiém theo thé tich), thi cén phai 14y bao nhiéu m® khi methane va bao nhiéu m® hoi nudc dé co du
luong N> va Hj theo ti 16 1: 3 vé thé tich ding cho phan ing téng hop ammonia. Gia thiét cac phan tng
(1), (2) déu xay ra hoan toan va cac thé tich khi do & cing diéu kién.




b/ Trong cong nghiép, ngudi ta didu ché phan dam urea bing cach cho khi ammonia tac dung véi
khi carbon dioxide & nhiét d§ 180-200°C, khoang 200 atm theo phéan g sau:
© 2NH3 + CO; —%5 (NHCO + HO0 ‘
Biét hiéu suét phan tng 1a 70%, vay dé san xuit dugc 6 tin urea can phai str dung bao nhiéu m* khi NH3
va bao nhiéu m® khi CO, ( dkc)

Noi dung Diém

Phan tmg didu ché Hy: CH, + 2H,0 =22 CO, + 4H, (1) 1,0
Phén tmg loai O, dé thu duoc Ny: CHe + 20, — > CO, + 2H,0 (2)

Phan tmg tng hop NHz: N, + 3H, =22 2NH, (3)

Vo = 841,4.78,02% = 656,46 m®; Vo, =841,4.21,03% = 176,95 m®

Theo (3) ta c6: Vi = 3V = 3. 841,4.78.02% = 1969,38 m®

Theo (1),(2) ta c6:

Vera =% Vi +%V 0, = % .841,4.78,02% + Y .841,4.21,03%= 580,82 m*
Theo (2) ta co:

Voo = Y.V — Vo, = 1,5. 841,4.78,02% - 841,4.21,03% = 807,74 m®;

b/ 2NH; + CO, —=E5 (NH,),CO + H,O (4) 1,0
6
V(NH2)2CO = 6.10 = 1105 mol
Theo (4) ta co:
6.10° 100

N =2n =2. .—— Mo

NH3 (NH2)2CO 60 70
N = _610°100

Co2 (NH2)2CcO 60 . 70

6
Vay, thé tich khi NH3 can lay 1a: Vyps = 2. 6'61(()) .% . 24,79 (I) = 7082,857 m®
_ 6.10° 100

=— 24,79 (1) = 3541,429 m®

Thé tich khi CO, can 14y 1a: Vcoo= .
2 can Ay Ja- Voo e 70

3/ Hop chét X duoc tao thanh tir hai nguyén t6 héa hoc, 1a mot dung méi hoa tan nhiéu chat. Cho m
gam hop chat X phan tmg hoan toan véi H,SO4 dic, nong chi thu duge 22,311 lit (dke) hdn hop khi
A gdm hai khi va H,0. A 1am méat mau vira du 1,6 lit dung dich Br, 0,5M va A khong c6 phan tng
v6i dung dich CuCl,. Cho A vao dung dich Ca(OH); du, thu duoc 106 gam két tua trang. Xac dinh
cong thirc cua X, va tinh m.

Noi dung Pi¢m

22,311
n,=———=0,9(mol
A 24,79 (mol)

Trong A c6 SO, va mot khi Y , Y khong phan tng véi dung dich Br;
Ng, =0,5.1,6 = 0,8 (mol) => ny, = 0,8 (mol)

=>ny =0,1 (mol)

Két ta gém 0,8 mol CaSO; va két tia do Y tao ra.

m (CaS0O3) = 0,8. 120 = 96 (gam)

=>két tha do Y tao ra= 106 — 96 = 10 (gam)

Many = 0,1 (mol) => Y 1a CO, va két tia 1a CaCOs

= A gém 0,1 mol CO; va 0,8 mol SO,

=> X chira hai nguyén té A C va S

Gia st cong thire cua X 1a CSy
=>CSy, ——> C** + xS™* +(4+4x)e

S*® +2 —— §**

n(CO,) : n(SO,)=1:8
=>X+2+2x=8=>x=2

Cong thirc cia X 1a CS; vam =0,1.76 = 7,6 gam

1,0




Cau I\V( 4 diém)
1. Camptothecin va cac dan xuat cua né hoac tuong tu 1a nhitng chat chong ung thu quan trong. Cau
triic cua Camptothecin nhu sau

a/ Xac dinh tén va loai nhom chuce c6 trong Camptothecin.
b/ Xac dinh CTPT va tinh khoi lugng mol phan tir ctia camptothecin?

Noi dung Piém

a/ Cac loai nhém churc gém: amine, keton, alcohol, ester 05

b/ CTPT ctia camptothecin l1a: CH1604N>

Khéi Iugng phan tir a: 348 0.5

2/ Trudc day, trén thé gidi da ting xay ra mot vu nd 16n tai mot kho chira hoa chat. Khi ngudi ta cb
giang dap tat dam chay bang nudc thi lai xay ra thém cac vu nd 16n hon va c¢6 khi doc. Nguyén nhan
duogc x4c dinh 1a trong cac kho ¢ chtra calcium carbide, potasium nitrate va sodium cianade. Bang
kién thirc héa hoc, hay gidi thich tao sao lai xdy ra thém céac vu nd khi dap chay b::ing nudc.

’ Noi dung , Pi¢m
Trong kho hoa chat c6 calcium carbide CaCy nén khi dung nude dé chita chay s€ xay ra | 1,0
phén ung: CaC, + 2H,0 — Ca(OH), + CoH» 1

Khi C,H, 1a chit rat d& gy chay nd vi phan tng chay téa nhiét manh:
C,H, + 5/20, — 2CO;, + H,0
Va potassium nitrate KNOj3 d& bi nhiét phan: 2KNO; —% 5 2KNO, + 01
Khi O, tao ra cang lam dam chay xay ra manh hon
Ngoai ra, hop chét sodium cyanide c6 thé bi thity phan:
NaCN + H,O0 =z NaOH + HCN
Ma NaCN va HCN déu 1a nhitng chét rat doc, néu hit phai hoi hodc bui ciia n6 s& gay
tr vong cao.

3/ Khi clo hoa toluene ¢ thé khi (c6 4nh sang) nhan dugc hdn hop chat hitu co, trong d6 thanh phan
phan tram theo khdi lwong nhu sau: CgHsCHCI, chiém 64,4 %; CgHsCH,Cl chiém 12,65%;
CsHsCCls chiém 19,55% con lai 1a CgHsCHj3. Trong phan ng trén, cho r’fmg tat ca clorine da phan
g hét.

a. Tinh ti 1& mol ctia CgHsCHj3 so v6i Cl, trong hdn hop khi ban dau.

b. Bé diéu ché 322 gam CsHsCHCI, theo phan tmg trén can bao nhiéu lit khi Cl, (dke) va bao
nhiéu lit C¢HsCHjs (16ng), biét khdi luong riéng cia CeHsCH3 120,86 g/ml.

¢. Hop chit CeHsCH,Cl c6 thé bi thay phan. Dé phan tng thily phan xay ra nhanh hon c6 thé sir
dung nhirng bién phap nao? Giai thich ngin gon.

Noi dung Pi¢m
a) PTHH Cg¢HsCH3z + Cl, — CgHsCH,CI + HCI (1)
CsHsCHs3 + 2Cl, — CgHsCHCI, + 2HCI (2) 0,5

CeHsCHs + 3Cl, — CgHsCCl; + 3HCI (3)
Gia str hdn hop hiru co thu duoc c6 khéi luong 13 1000 gam, trong dé
C6 126,5 gam CgHsCH,CI hay 1 mol CgHsCH,CI
= ¢ phan tng (1), sé mol Cl, can dung 1a: 1 mol, s mol CgHsCHj can dung 1a: 1mol
C6 644 gam CgHsCHCI, hay 4 mol C¢HsCHCI,
= & phan tmg (2), s6 mol Cl, can dung 13: 8 mol, s6 mol CsHsCHj can dung 1a: 4 mol
C0 195,5 gam CgHsCCls hay 1 mol CgHsCCl;
= & phan tng (3), s6 mol Cl; can dung 13: 3 mol, s6 mol CgHsCHj can dung 1a: 1 mol
Téng s6 mol Cl, 1a 12 mol:
Co6 (1000 - 126,5 — 644 - 195,5) = 34 gam CgHsCH3 khong phan tng (hay 0,37 mol
CeHsCHs3).
— Tdng s6 mol CgHsCH3 can dung 1a: 1 +4 + 1 + 0,37 = 6,37 mol




Suy ra ti 16 mol ban dau CgHsCH5 : Cl, = 6,37 : 12 = 0,53. 0,5

b) $6 mol CgHsCHCI, = ?—2? =2 mol.

Theo a) Vdy dé tao ra 2 mol CgHsCHCI, can 12.2 /4 =6 mol Cl,
Thé tich Cl, = 6. 24,79 = 148,74 lit

86 mol CeHsCHs = 2-2’37 —3.185 mol . 05

92 .3,185

Thé tich CsHsCHs = = 340,7 ml = 0,34 lit

b

c) CeHsCH,Cl + H O == C¢HsCH,0OH + HCI la phan tng thuén nghich.
Céc bién phap lam ting tdc 6 phan img gom:

- Tang nhiét do.

- Tang ndng d6 chit phan tmg,thi du: bang cach liy du nudc.

- Chon tac nhan c¢6 kha nang phan mg cao, thi du: bang cach thay nudc bang dung dich | 0,5
kieém.

- Lam giam néng do cua san phém, béng cach chuyén CI" thanh két taa, thi du: tao

AgCH..

Cau V: (4 diem)
1/ Hién nay xang sinh hoc dang dugc st dung & nudc ta dé thay thé mot phan xing truyén thong.
Xang sinh hoc dugc coi 1a hdn hop ciia ethanol va hdn hop cac dong phéan octane, phd bién nhat 1a
2,2,4- trimetylpentane. Khi chdy lugng carbonic sinh ra tir ethanol dugc sur dung lai trong qua trinh
téng hop sinh hoc, dé rdi lai thu duge ethanol, nén khi carbonic thai ra tir qua trinh a6t chay xang
sinh hoc chi tinh lwong carbonic sinh ra do cac dong phan cua octane. Ban dau, ngudi ta dé xuét
xang E5( chita 5% thé tich ethanol), tuy nhién gan day ngudi ta khuyén khich sir dung xing E10(
chua 10% ethanol).
Biét: Dot chdy hoan toan, 1 mol cac dé)ng phan cua octane toa ra lugng nhi¢t 1a 5144 kJ; 1 mol
ethanol toa ra luong nhiét la 1276 kJ; khéi lugng riéng cuia ethanol va octane: Dethanot = 0,789 g/ml va
Doctane = 0,703 g/ml.

a/ Xac dinh lugng nhiét ( kJ) toa ra khi débt chay 1 lit xdng E5 hodc E10

b/ Tinh ti 18 nhiét toa ra khi d6t xang E10 so véi1 xang ES. Tinh ti 1€ khi carbonic sinh ra do
dong phan octane khi d6t xang E10 so vé6i xang E5. Hiy cho biét khi sir dung loai xdng nao thi bao
vé moi trudng tot hon.

Noi dung Piém

a. Doi voi 1 lit xang E10: 0,75
V(CZHSOH) =10%. 1=0,1 lit > mcons01 = 0,1. 103 0,789 =78,9 gam
— Neonson = 1,7152 mol
Veghnis = 0,9 lit — mcgHig = 0,9.103.0,703 =632,7 gam — N cgHig — 5,550 mol
= AH=1,7152. (-1276) + 5,55. (-5144) = 30737,9 kJ
Doi véi 1 lit xang E5: 0,75
V(02H50H) 5%.1=20,05 lit — mconson = 0,05. 103 0,789 = 39,45 gam
— neonson = 0,8576 mol
VcgHig = 0,95 lit — mcgHg = 0,951030,703 = 667,85 gam — N cgH18 = 5,8583 mol
= AH=0,8576. (-1276) + 5,8583. (-5144) = 31229,4 kJ
b. Ti 1& nhiét toa ra khi ddt xang E10 so voi ES la:
Q(E10) _ 30737,9 = 0,0843:
Q(E5) 31229,4
CO,(E10) 5,558
CO,(E5) 5,8583.8
Két luan: Nhu vay, khi s dung loai xing E10 thi luong nhiét va luong CO; thai ra 0,5
ngoai moi trudng s& it hon so véi xang E5 nén cé tic dung bao vé mdi truong tét hon
xang E5

0,5

=0,9474




2/ Thoi ky Phuc hung, cac buac hoa cua cac danh hoa dugc ve bang bot “tring chi” (co chua
PbCOs5.Pb(OH),). Qua mdt thoi gian, cac birc hoa bi o den khong con dep nhu ban dau. Hay giai
thich hién twong trén. DBé phuc hdi cac birc hoa d6 can dung hoa chit nao? Viét cac phuong trinh
phan tmg hoa hoc minh hoa.

Noi dung DPiém

Nhiing birc hoa c6 bi hoa den 1a do PbCO3.Pb(OH), da phan tng cham véi H,S ¢6 | 0,5
trong khong khi theo phuong trinh hoéa hoc:

PbCO; + H,S — PbS + CO, + H,0

Pb(OH), + H,S — PbS + 2H,0

-Dé phuc ché ta dung H,0; vi:

4HZOZ + PbS — PbSOy4 i tan, trang +4H,0

Chét PbSOy, tao ra c6 mau triang twong ty nhu PbCOs. Pb(OH)z

3/ Formaldehyde trong dung dich (khoang 40% theo thé tich hodc 37% theo khdi lugng) dugc goi
la fomon hay formalin, dugc sir dung nhiéu trong y khoa véi tac dung diét khuan; 1a dung moi giup
bao vé cac mau thi nghiém hay cac co quan trong co thé con ngudi, ... Tir két qua phan tich nguyén

. %H .
t6 clia hop chat nay c6 40% nguyén té C vé khdi luong va 0/0_0 — 0,125. Phan tir khoi ctia hop
0
ché}t nay dugc xac dinh thong qua két qua phd khdi luong véi peak ion phan tir co gia tri m/z 16n
nhat dugc ket qua dudi day:

29

100
804
30

60+

40+

Cuong dé tuwong dbi (%)

28
204

°% 2 1 20 2 28 32
~ Hay thanh lap cong thic phan tir va cong thire c4u tao ciia formaldehyde.
Biet formaldehyde la hop chat c¢6 chira nhom chirc aldehyde trong phan tir.

Noi dung Pi¢m

Goi CTTQ cua formaldehyde la: CyH,0O, 0,5
Taco: %C + %H + % O =100% (1)
%C =40% (2)
%H = 0,125 (%0) (3)

Giai hé phuong trinh (1),(2), (3) ta c6: %C = 40%; %H = 6,67%; % O = 53,33%
Duya vao pho khéi thi peak c6 gia tri m/Z 16n nhat bang 30 nén khdi lwong mol phan tir
cua formaldehyde la 30

= %mc = 12x. 100%/30 = 40% .=>x=1 0,5

= %my = 1.y.100%/30 =6,67% => y =2

= %mo=16.2.100%/30 =53,33% => z=1

= Vay CTPT cua formaldehyde la CH,O

Vi formaldehyde c6 chira nhom chirc aldehyde 1a nhém -CHO

Vay, CTCT cua formaldehyde 1a H- CH=0
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