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BOQ GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOQC 2021-2022

PE THI CHINH THUC Mén: HOA HQC
' Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Ngay thi: 04/3/2022
Dé thi gém 04 trang, 06 ciu

Cho:H=1;C=12;N=14,0=16;S=32;Cl=35,5;Ca=40; Cu=63,5;Zn=7;Zo=8; ZF 9;
Zcu=29;e=1,6.101 C; me = 9,1.103 kg; c=3. 103m s-'; F= 96485 C mol'; :R= 8314 J K~ mol;
&= 8,854.102C2J ' m™; h=6,626.10734] s; 1 bar = 10° Pa; 6 298 K: —2-3’(1:3& =0,0592.

Ki hi¢u thé cia chdt: thé rin: r; thé long: /; thé Khi: .

Cau I (3,0 diém)
1. X 1a ion mot electron. Nang lugng E, cia electron trong X duoc tinh bing bidu thirc:
m'zZ 4

S V)
trong d6, me. 12 khdi lugng electron, Z 12 sé don vi dién tich hat nhan, e 1 dién tich electron, &la hing
s& dién mdi ciia chan khong, / 1a hing sb Planck, » 1a sé lugng tr chinh (n=1, 2, 3, ..).
a) Su chuyén electron tir c4c trang thai ning lugng cao hon vé trang thai nang lu(mg E4 (n=4) chicho
mdt vach ¢ ving nhin thiy trong s§ cac tin hiéu quang phé ciia X. Xéc dinh Z va budc song (theo nm)
cua vach pho do.
b) Tinh s6 vach phd trong viing nhin thiy khi electron ciia X chuyén tir cac trang thdi ning lugng cao
hon v& trang thai nang luong Es (n=5). :
Biét anh sang nhin thay 6 bude song trong khoang tir 380 nm dén 800 nm.
2. Lién két N-O phd bién trong cac hop chit cua nitrogen.
a) P4 dai lién ket N-O trong ion NO* (1,06 A) ngan hon d6 dai lién két N-O trong ion NO2* (1, 15 A). Giai thich.

b) D6 dai cua cac lién két N-O trong mét sé phan tir & thé khi nhu sau:

Phants 1INO; No2Os N2Os
D6 dai lién két N-O (A) | 1.41; 1,21 | 1,50; 1,19 | 1.20: 114

V& cdu tao va quy gan do dai lién két N-O trong céc phén tir HNO3, N2Os va N>Os.
¢) Giai thich sy khac biét vé do dai céac lién két trong FNO ¢ thé khi va thé ran dugc cho trong bang sau:

’ FNO(k) FNO()
Db dai lién két N-F (A) 1,52 1,65
Do dai lien két N-O (&) 1,13 1,08

Cau I (3,0 diém)

Hod hoc vé su chuyén dich can bang: N2Ou(k, khong mau) = 2NOz(k, mau nau do) ().

1. Nap mdt lugng N2O4 vao mét xylanh chén khong bing thuy tinh trong sudt duoc déng kin bdi mot
piston duoc giir ¢b dinh. Nhiét d6 trong xylanh dugc gilt khong d6i & Ti. Khi cén bing dwoc thiét lap,
ap suit tong trong xylanh 14 1,9 bar. Tai thoi diém nay, 60,0% luong N2O4 ban diu da phan li thanh NO,.
a) Tinh hing s can bang cia (1) & nhiét do 7.

b) Tiép theo, piston dugc dich chuyen dot ngdt dé thé tich cua hdn hop khi trong xylanh ting gip doi .
(nhiét d6 71 luén duoc gilr khong d6i).

i) St dung nguyén 1i dich chuyén cén bang Le Chatelier dé du doan su thay d6i mau sic cua hn hop
khi trong xylanh.

ii) X4c dinh 4p suét riéng phan (theo bar) cua tirng khi trong hén hop tai trang thai cin bing m&i.

2. Lép lai thi nghiém ¢ phan 1.a) nhung nhiét do trong xylanh duoc giit khong ddi & 298 K va piston c6 thé
tu dich chuyén. Nap mét luong N204 vao xylanh. Khi N2O4 phén li, piston dich chuyen chdng lai 4p suét bén
ngoai 1,0 bar (dugc giir khéng ddi). Khi piston dimg lai, 19,0% lwong N2O4 ban dau da phén li thanh NO;.
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a) Xéc dinh khdi lugng riéng (theo g L~ 1) ctia hdn hop khi trong xylanh khi piston dimng chuyén dong.

b) Xéc dinh hing s cn bing cua (1) & diéu kién thi nghiém.

¢) Xéc dinh nhiét 4§ 71 (theo Kelvin) trong thi nghiém ¢ phan 1.

3. Mdt dong co nhiét sir dung khi dé sinh céng. Pong co ndy lam viéc theo mot chu trinh gém bén giai
doan thuén nghich (chu trinh A): gién dang nhiét ¢ nhiét d§ T (nhiét 46 ngudn nong) dén thé tich gip doi
(giai doan 1); tiép theo glan doan nhiét dén nhiét d6 T (nhlet do ngudn lanh) (giai doan 2); sau d6 nén ding
nhiét (giai doan 3); va cudi ciing nén doan nhiét dé trd vé trang thai dau véi nhiét do Th (giai doan 4).

a) Dua trén su dich chuyen can bing (1) khi thay 601 cac diéu kién nhu 4p suit va nhiét d6, N2Os c6
thé dugc sir dung nhu ngudn sinh céng trong mét sb dong co 1am viéc mé phdng theo chu trinh trén,

trong d6 hai giai doan gidn no la:

~ Giai doan 1: 300 mL hdn hop khi & trang thai can bang véi ap suét tdng va nhiét d6 T1 nhu trong thi
nghiém & phén 1.a) duoc gidn nd thuan nghich déng nhiét dén thé tich gép doi.

— Giai doan 2: sau khi dat c4n bang, hdn hop khi tlep tuc duoc glan nd doan nhiét thuan nghlch dén
nhiét 46 298 K.

Gia thiét trong mdi qua trinh gidn nd, sb mol ciia hdn hop khi khong ddi cho téi khi sy gidn né két thic.
Xac dinh cong dugc sinh ra trong giai doan 1 va giai doan 2.

b) Néu thay hdn hop khi & phin 3.a) bang 300 mL khi Ii tuong hai nguyén tir & nhiét d6 T va ap suét
1,9 bar 1a trang thai dau dé thuc hién chu trinh thuan nghich A v6i Th = 7 va Tc =298 K.

i) Tinh cong trong mdi giai doan va trong toan bd chu trinh.

ii) So sanh tdng cong sinh ra trong giai doan 1 va 2 & phin 3.a) véi giai doan 1 va 2 & phan 3.b).

Cho biét: céc gia tri nhiét hinh thanh chudn (A, Hy, ) va nhiét dung déng ap (C ) cua céc khi khong
ddi trong khoang nhiét d6 thi nghiém va dugc cho trong bang sau:

A¢Hjog (kI mol™) | C)(JK™! mol™)
NO:(k) 33,18 37,20
N2O4(k) 9,16 ' 77,28

Céc thi nghiém duoc thuc hién ¢ diéu kién sao cho trong xylanh chi ¢6 hdn hop hai khi N2O4 va NO:.
Gia thiét cac khi, hdn hop khi xtr sy nhu khi If tuéng.

Cau III (3,0 diém)

1. Dién phéan la mét phuong phap dién hoa dugc ung dung trong nhiéu linh vuc céng nghiép nhu ma
dién, tinh ché kim loai, lam giau kim loai, san xuét hod chat,..

Tién hanh dién phan dung dich KC1 0,10 M ¢ pH = 7,0.

a) Tinh hiéu dién thé Ii thuyét tdi thiéu can ap vao hai dién cuc dé qua trinh dién phan bat dau xay ra.
Dy doén san pham & anode va cathode khi ap hiéu dién thé Ii thuyét t5i thiéu.

b) Trén thuc té, dé c6 qua trinh dién phan bét diu xay ra, ngudi ta phai 4p vao cathode mot thé nho hon
(Ec @thye té) = Ec (i thuyér) - 77c) va ap vao anode mot thé 16n hon (Ea @y 18) = Ea (it thuyéy) + 77) 50 vOi thé If thuyét.
Tinh hiéu dién thé thuc té t8i thiéu cin 4p vao hai dién cuc de qua trinh dién phan bat dau xay ra.
Chi ra san pham & anode va cathode khi 4p hidu dién thé thyc & t6i thiéu.

Cho biét: & diéu kién dién phén trén:

Ha(k) | K(r) | CL(k) | O2(k)
e (V) | 0,60 [0,00] - -
| - | - [010]083

2. Trong méi trudng nudc bién (pH = 7,9) va c¢6 oxygen hoa tan, ddng kim loai (Cu) bi &n mon va hinh
thanh df)ng(II) hydroxide.

a) Hay viét nira phan (ng oxi hod, nira phan (g khur va phan {img tdng cta qua trinh tao thanh Cu(OH),
trong nudc bién. X4c dinh hang s6 can bing ciia phan tng tng.

b) Pé bao V€ cac thiét bj bang ddng trong mdi trudng nude bién khéi su in mon, ngudi ta thuong ap
dung mét s phuong phap nhu son phii bé mit, dién hoé (dung kim loai hi sinh),... Trong thuc té, kém
thudng duoc chon lam kim loai hi sinh.

i) Ding tinh toan, chirg minh k&m c6 thé [am kim loai hi sinh.

ii) Viét so dd pin dién hod md phong qua trinh bao vé ddng kim loai bang kém kim loai.
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iii) Viét mra phén tng xay ra 6 anode, cathode va phan ting tdng xay ra trong pin. Tinh sirc dién dong cta pin.
Cho biét: O 298 K: E°(Cly(k)/CIY) = 1,36 V; E°(Oa(k),H*/H20) = 1,23 V; E°(Cu?*/Cu) = 0,34 V;
EX(Zn**/Zn) = -0,76 V; E°(K*/K) = =2,94 V; E°X(H'/Ha(k)) = 0,00 V; Cu(OH): c6 pKs = 19,32;
Zn(OH) ¢4 pK;s = 16,42; pKw = 14,00. Cho rang ap sudt ciia oxygen trong nude bién 12 0,21 bar. Cho &p suét ciia
céc khi san pham thoét ra trén c4c dién cuc déu 1a 1,0 bar. Céc thi nghiém duoc thuc hién & 298 K. P°= 1,0 bar.

Cau IV (3,0 diém)
1. Cho phan 1’rng thuan nghich bac 1 — 1 giita A va B nhu sau:
A(dd) B(dd) c6 ki =045 va hing s6 can bing K= 8.

Ban diu, ndng do ciaB bang 0. Hay x4c dinh thoi gian phan ng dé nng do B bang ndng d6 A
2. Mét trong cac co ché cua phan ang duoc xic tic bai enzyme (E) 1a co ché Michaelis — Menten

k
E+S == ES —2,F+p
—1
Dua trén co ché nay, biéu thirc tinh téc d6 phan Gng (v) cia co chit S duge xc téc boi enzyme E duogc

xac lap nhur sau:

Ky + [S] k
trong do, [E]o la nbng do dau coa enzyme; Ku 14 hing sb Michaelis.
a) Trong cac t& bao sinh hoc, sy thuy phan cia adenosine triphosphate (ATP) duoc xuc tic bdi enzyme
ATPase giai phong ning lugng gitip co thé thuc hién van dong, hoat dong ndo by, than kinh va tdng
hop protein,..
Trong mét thi nghlem thuy phan ATP (ki hiéu Ia S) 6 20 °C véi xtc téc la enzyme ATPase (ki hiéu 1a E),
tdc do cua phan g phu thudc vao ndng d6 co chit S duogc dua ra trong bang sau:

[S](mol L) {0,0035]0,0102 | 0,024 | 0,045 | 0,074
v(mol L-' s | 0,0113 | 0,0214 | 0,0293 | 0,0336 | 0,0359
Xéc dinh hang s& Michaelis (Km) cua phan tng thuy phan ATP.

b) Enzyme c6 hoat tinh xic tic rat cao nhu’ng thudng bi trc ché boi mot sé chit, cac chat nay duoc ki
hiéu chung 13 I. Gia thiét co ché cua phan rng thuy phan ATP khi ¢6 mat I nhu sau:

k
() E+8 =— ES

-1

(2) ES _k . E+P

PR [E]x[1]
3 E+1 —— EKI hang s6 K'=— vai Ky =
K; [EI]

i) Dua vao co ché da cho véi gia thiét bude (2) 1 budc quyét dinh tdc dod phan ing, chimg minh biéu
thire tinh tdc d6 phan tmg thuy phan ATP duoc xtc tic boi ATPase khi c6 mat I la:

_dP__ kx[E] x[S]

dt A [1]
Ky x(] + X, J+ [S]
ii) Vi ndng 46 S 12.9,6.10~ mol L va K1 =4,1.10% mol L-'. X4c dinh néng d6 I dé téc do phan tmg giam
65% so v6i khi khong c6 L.
iii) Néu thém I v6i ndng d6 tim duogc & ii) thi ndng d6 S phai ting 1&n bao nhiéu 1an so véi ndng do S
& ii) dé toc dd phan g chi giam 25% so v&i khi khong ¢6 1.
Sir dung gin ding [1] = [I]o cho tinh toén.

Cau V (4,0 diém)

1. Citric acid hay acid chanh 13 acid 3 nic co nhiéu trong quéa chanh. Ham luong citric acid trong nude ¢bt chanh
khoang 65 g L. Sau khi pha loang nuéc ¢bt chanh, thu duoc dung dich X ¢6 gia tri pH do duoc la 2,40.

a) Tinh ndng d6 mol L-! cia citric acid trong dung dich X (ghi gia tri nong do dén 3 chir sb sau diu
phay). Coi nhu céc thanh phan khac trong dung dich X khong anh huéng dén két qua tinh toan.
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b) Cac vat dung dung dé dun, dung nude nong,... sau mot thoi gian dai s dung thudng c6 cin rin
bam & ddy. Thanh phan chi yéu cua cin la CaC03 nén c6 thé st dung nudc chanh dé loai bo can.

Trong mét binh dun nuée ¢6 2,5 g cdn CaCOs.

C6 thé loai bo (hoa tan) hoan toan dugc luong cin néu trén bang 1,00 L dung dich X hay khéng?
Giai thich bang tinh toan.

Cho biét: (298 K: citric acid ¢6 pKar = 3,13; pKaz = 4,76; pKas = 6,40; (H20 + COz) c6 pKa1 = 6,35;

pKa2 = 10,33; CaCOs3 ¢6 pK; = 8,35; *B(CaOH*) = 10-12 60, pKyw = 14,00; d6 tan ciia COz trong nudc la
3,0.102 M. Pé don gian, bo qua sy tao phuc cua ion Ca?* vdi ion citrate. Thi nghiém duoc thuc hién
¢ 298 K. Citric acid khdng phan (g véi vat li¢u 1am binh dun nuéc.

2. Trong phén tich dinh tinh, d nhén biét su ¢6 mt cta ion Fe* vaion Mg? trong dung dich, ion Fe3*
thuomg duoc tach riéng duéi dang Fe(OH); két tiia bang cach didu chinh pH cua dung dich, ion Mg?*
con lai trong dung dich.

Cho dung dich Y gdm Fe(NO3)3 0,100 M; Mg(NO3)2 0,150 M va HNO; 0,0100 M.

a) Tinh pH cua dung dich Y.

b) Mt ion dugc coi la két tia va tach neng ra khéi dung dich néu téng ndng dd céc dang tbn tai cta
ion d6 trong dung dich < 107° M, ¢on ion khéac chua ket tua. Tinh khoang pH can diéu chinh dé tach
riéng ion Fe’* ra khoi dung dich duéi dang Fe(OH)s két tua tir dung dich Y. Gia s&r viéc diéu chinh pH
khong lam thay ddi thé tich cia dung dich Y.

¢) Cho tir tir ting giot dung dich NH3 2,00 M vao 1,00 mL dung dich Y @ tach riéng ion Fe**. Tinh s6
giot dung dich NH3 tdi thiéu va t6i da c6 thé dung dé tach riéng duoc ion Fe* ra khoi dung dich Y.
Coi thé tich céc giot dung dich déu 13 0,030 mL.

Cho biét: O 298 K: NH4* ¢ pKa = 9,24; Mg(OH), ¢6 pKs = 10,90; Fe(OH); ¢6 pKs = 37,00;

*B(MgOH"*) = 1071280, *B(FeOH?") = 1072'7; pKw = 14,00. Thi nghiém dugc thuc hién & 298 K.

Cau VI (4,0 diém)

1. C1 12 hop chat ddng(II) carbonate-base khan, mau xanh lam, chira 55,30% dbng vé khéi lugng. Khi
cho C1 tac dung v6i HNO; loang, thu dugce dung dich mau xanh lam nhat; két tinh dung dich nay, thu
duoc tinh thé C2 mau xanh luc chira 26,29% ddng vé khéi luong. Khi C2 tac dung v6i dung dich
NaOH lodng, thu dugc két tia C3 mau lam nhat. Cho C3 tac dung vdi dung dich hdn hop glucose va
NaOH dun néng, thu dugc két tha C4 mau doé gach. Hoa tan C4 trong HCI dac ¢ didu kién khong c6
khi Oz, thu duoc dung dich khdng mau; pha loéing dung dich nay, xuét hién két tia mau tring C5. Pun
s6i huyén phu C5 trong dleu kién khéng c6 khi O, thu dwoc két tia C6 mau do. Mt khéc, khi nhiét
phan C2 thu dugc chét rdn C7 mau den. Khi cho C7 tac dung véi NazO» trong khi quyén Oa, thu duoc
mudi C8 mau xanh-den, nghich tr. Cho C2 téc dung v6i dung dich NaxS>03 & nhiét do thudng, thu
dugc két tia C9 mau trang, tlep tuc dun néng hdn hop phan tung, két tia C9 chuyén thanh két tia C10
mau den chira 79,87% déng vé khéi lwong. Hop chat C10 cling thu dugc khi ngdm C6 trong dung dich
(NHa4)2S mét thoi gian & diéu kién khong c6 khi Os. Huyén phii C4 trong dung dich NaOH tic dung
cham véi HyO» dic, lanh, thu duoc két tia C11 mau vang-xanh. Khi dun néng nhe 1,00 g C11 dén khéi
luong khéng dbi, thu dugc mot chét khi khong mau va 0,83 g chit rén C7.

a) Xac dinh c6ng thirc hoa hoc cia cac chéit tir C1 dén C11.

b) Viét phuong trinh hod hoc cuia cac phéan tng trong thi nghiém trén.

2. Suc khi NO vao dung dich CuCl; trong ethanol khan, tir hdn ‘hop phan g tach duge phirc chét D1
don nhan va nghich tir. O didu kién thudng, phirc chit D1 chuyén cham thanh phirc chit D2 nghich tir.
Két qua phan tich ham luong nguyén t6 C, H, O, N trong D1 va D2 dugc cho trong bang sau:

Yomc Yomy Y%omo Yomn
D1 11,40 2,85 15,20 6,65
D2 0,00 0,00 9,73 8,51

a) Xéc dinh cong thirc phan tir cia D1 va D2. Biét phirc chit D1 va D2 tun theo quy tac 18 electron
clia Sigdwich, khoi luong phan tir cua D2 nho hon 400 dvC va sy tao thanh lién két ctia phdi tr NO
trong hai phirc chit D1 va D2 la giéng nhau.
b) V& céu triic phan tir ciia D1 va D2. Sir dung thuyét lién két hod tri (thuyét VB) mo ta sy tao thanh
lién két phdi tri trong D1 va D2.

HET

e Thi sinh KHONG dwoc sir dung tai liéu;
e Gidm thi KHONG gidi thich gi thém.
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KY THI CHON HQC SINH GIOI QUOC GIA

BO GIAO DUC VA PAO TAO TRUNG HQC PHO THONG

NAM HQC 2021-2022

HUONG DAN CHAM THI  Mb6n: HOA HQC

Dé thi chinh thirc Thoi gian: 180 phit (khdng ké thoi gian giao dé)

Ngay thi: 04/3/2022
Huéng din chim thi gdm 14 trang

1. HUONG DAN CHUNG
1. Giam khéo chim diing nhu dép 4n, biéu diém cta Bo Gido duc va Dao tao.
2. Néu thi sinh c6 cach tra 15i khac dép an nhung dung thi vin chim theo biéu diém cua huéng dan

chim thi.

3. Giam khao khéng quy tron diém thanh phan cta ting cau, diém cba bai thi.

IL. PAP AN, BIEU PIEM

Cau Noi dung
Chu y: Néu hoc sinh khéng ghi don vi cua cac dai luvng (trong tra loi két qua) mot cach hé
théng trong ciu, thi trir 2/8 diém tir tong s6 diém caa cau.
| I:a),Dleu kién quang phd phat xa cia X trong ving nhin thdy ting v&i su chuyén electron
(3,0 | v€ trang thai nang luong E4 (n = 4):
diém) 380107 < A=< he

<800x107°

AE  mZ%" (L_L]
8elnt 4
—34 8
= 380x107° < 6,626x10~ x3x10 <800x10~
9,1><]0'3]x(],6><10’19) x Z? (1 1 ]
x JI—
8x(8,854x107) x(6,626x107)" \47 »’

9,173x]0"8
1 1
ZZX(:F'?)

=0,241>Z7° x[i—L) 0,115
4> n

=380x107° < <800x10~°

Ta cé: 0,241> Z° x i—i AR l——l,- =3,27>Z
4 4> 5

V6iZ=2: 0,241 > 2 x(zlz——iz)?.o,l 15= 21,082 rn2=5,44 loai do nhiéu hon 1 vach.
n

Véi Z=3: 0,24]232x(%—%)20,115$5,29?_n24,48
n
=>n=5=>4;_,,=453,0nm

Vay Z =3 va X laLi*. Budc song ctia vach phd d6 1a 453 nm.

b) Diéu kién quang phd phét xa ciia Li** trong ving nhin thdy ung véi su chuyén electron

vé trang thai nang lugng Es (n=5):

380107 < 2= <800x10~
AE
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173x107° UL
91733107 ¢00x10™ = 0,0275 + — L 50,013

1 1 ’ 52 n?
3(?‘")
—=8.772126,09=n=7 hoic 8 .

C6 02 vach phd trong viing nhin thy khi electron trong X chuyén vé trang thai ning lugng
Es(n=2%).

=380x107° <

2.a) Cong thirc cau tao cho thiy béc cua lién két N=O trong NO* va NO2* lan luot 13 3 va
2. Do d6, d6 dai lién két N—O trong NO* ngin hon trong NO2*.

[n=0:]” [5=n=5]°

b) Céu tao va quy gén do dai lién ket:
HNOj3(k) (cdu tao + do dai lién két)

0 o] o)
// / 1,41A /,/'1'21A
HO—N -— HO-——N\ HO N\\
N 1,214
o] . \o
N20s(k) (cdu tao + do dai lién két)
1] I i
NN AN NS AN
o] 0 O 0 O
o . O (0]
‘ ﬁ 1,19A:| |;119A
. e Y. q I 1
_N N 1,194 - N_1,504 Ns. 1,194
o o7 Do o~ \o/ ~o
(Hoc sinh d& xuét c4u tao sau ctia N2Os(k) khong dugc diém
©
® i
lo=n=0] N
o o )
N,O3(k) (chu tao + do dai lién két)
o) o) 0 o) 0
N/ N\ 1144\ /71,204 |
N—N -— N—N N—N !
\\ \ 1,204
o) 0
(Hoc sinh d& xuit ciu tao sau cua N203(k) khong dugc diém
N N
o7 o7 o

c¢) Nhén thay, do dai llen két N-O trong FNO(k) rat gan véi db dai lién két d6i N=0 trong NO2*,
do dai lién két N-O trong FNO(r) rit gan vai do dai lién két ba N=0 trong NO*.

Tir d6, c6 thé giai thich _vé su khdc biét do dai cac lién két trong FNO(k) va FNO(r) nhu sau:
& trang thai khi, FNO t6n tai & dang phan tir vai cac lién két cong hod tri va bac lién két clia
N=0 la bic 2. O trang thai rin, FNO ton tai & dang ion F[NO"], trong d6 c6 lién két ba
N=O.

T N: Fio No:
khi rin

Tir d6, cling dan téi sy thay d6i khoang cach N-F.
(Chui y: Hoc sinh gidi thich theo cdch khdc hop Iy van cho diém t6i da)
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11
(3,0
diém)

1. a) Xét can biang:

N204(k) = 2NO2Ak)
Khi c4n bing: 4p sudt tong 1,9 bar va c6 60% N20a bj phan li.
N204(k) = 2NO2(k)
Ban ddu (bar): x 0
Can bing (bar): 0,4%x 2x0,6%x

Ta co:
04xx + 12xx = 1,9 = x=1,1875

. (1,425 bar)z
= Ryo, = 0,475bar; B, =1,425 bar va K = S—— 4,275

( 0,475 bar ]
PG

b) i) Vi thé tich cta binh dot ngot téng gap 2 nén 4p suat riéng phan cac khi giam di mét
nira. Do d6, lic dAu mau nau cta hdn hop khi trong xylanh s& nhat di. Sau d6, mau dam dan
1€n do cén bang chuyén dich sang phia tao NOa.

(Chi y: neu hoc sinh khéng néu dugc mau nhat r6i méi ddm dan thi khéng duoc diém)

ii) Ap suit riéng phan ctia mdi khi sau khi can bang duoc thiét 1ap:

Khi thé tich ting gip doi: B0, =0,2375 bar; By, =0,7125 bar

N204(k) = 2NO2(k)
Ban déu (bar): 0,2375 0,7125
Can bang (bar): (0,2375 -x) (0,7125 + 2x)
((o, 7125 +2x) bar)z
L — 4,275 = x = 0,0686
((0,2375-;:) barj
P()

= P, ,, =0,1689bar; P, =0,8497bar

2.a) S6 mol N204 ban qéu = n = 56 mol N204 phén li = 0,19%#n mol
Khi cén bang dugc thiét 14p:

Mo, = 0,81xn mol; ny,, = 0,38xn mol = tdng sé mol khi = 1 19%n mol
Khéi luong khi khdng dbi, ti khéi:

M ' -
- X o, 22 g mol —=3,12gL"
LLI9xnRT ~ 1,19x8,314 Jmol 'K x298 K x10°L m
P 10°Pa

b)

(x N )2 (0,38an
NO, " Tpo
K P?) _\LIXn) _41498~0,15

(x X_I_)Z_)_ 0,81xn o
M0 pe 1,19xn

K ° 1
¢) In—= AR 1 1 =1 =
K, R \L T 1R K
T, AH K,
V6i A H® =2xA Hyy —AHY o =57,2 k) mol™
Do d6:
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1 .
T,= =348,6 K= T,=348,6 K
' 1 8314Jmol K™ | 4,275 ' ’

298 K 57,2x1000 Jmol™ 0,150

3. a) Bit dau vai:
_ PV 1,900x10°Pax0,300x10~m’
" RT, 8314 Jmol”K'x348 6 K
Giai doan 1: Gian dang nhiét thuin nghich (Th = const):

=0,0197 mol

A =-nRT, ln% =—0,0197 molx8,314 I mol 'K ™' x348,6 KxIn2 =—39,576 J
1

Giai doan‘Z: Gian doan nhiét thuan nghich (g = 0):

Khi cin bang: Pt = 0,8497 bar + 0,1689 bar = 1,0186 bar
0,8497x10°Pax0,300x2x107°m’

Nyo, = g =0,0176 mol
! 8,314 Jmol K™ x348,6 K

neo = 0,1689x10° Pai<](),_3:00x2><10’3m3  0,0035 mol
20 8,314 Jmol 'K ™' x348,6 K
Vig=0nén 4, =AU, =nC (T, -T,)
= 4, = (298 K -348,6 K)x 0,0035mol x (77,28 Jmol K™ —8,314 Jmol 'K ™)
+(298 K —348,6 K)x0,0176 mol x (37,2 Jmol 'K~ - 8,314 Jmol 'K ™)
= 4,=-37,939J

Chu trinh thuan nghich:1 52 535451

b) Diéu kién: T\ = Th = 348,6 K; T2 = Te = 298 K; 300 mL khi li tuong hai nguyén tir
Pr=1,9 bar — tdng s5 mol = 0,0197 mol.

(1) Giai doan 1: Gién n& déng nhiét & 71 = T = 348,6 K dén V2 =27

A =-nRT, ln% =-0,0197molx8,314 Jmol"'K’l %x348,6KxIn2 =-39,576 J

1
(2) Giai doan 2: Gidn nd doan nhiét tir V3, Th = 348,6 K dén V3, To = 298 K:
A,=0,0197 molx%xS 314 Tmol™K ™' x (298 K —348,6 K) = —20,719 J

(3) Giai dogn 3: Nén ding nhiét & T¢ = const tir V3 dén thé tich Va:
Ap dung phuong trinh Poatxong cho 2 giai doan doan nhiét thuan nghich:

k
23 VoxIf =V, xT, = Z ;k
N h W K
) V. V. V. V.
41 VxTf=V,xT = A T"L - C
) v, T

A, =0,0197molx8,314 Jmol"'K'x298 KxIn2 =33,831J

2 . ) , - v, V . , s 4 4.2 v
(Néu hoc sinh khéng chi ra duoc -~ =—L, hoc sinh chi dugc nira s6 diém cia y nay.)
3 2

(4) Giai doan 4: Nén doan nhiét tir thé tich (Va , Te) vé (V1, Th): g4 =0
A= 0,0197molx—§—x8,314 JmolK ™' x(348,6 K-298 K) = 20,719 J

Cong trong ca chu trinh: A4 =- 5,745]
So sanh tong cOng sinh ra trong giai doan 1 va giai doan 2:

Vi hdn hop khi (N204 vaNO2): 4 =-39,576 J+(-37,939 J)=-77,515J
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— < A R
Véi khi 1i tudng hai nguyén tur: A=-39,576 T+ (—20, 719 J) =-60,295J
Céng do hdn hop khi (N204 va NO2) sinh ra 16n hon ¢éng do khi li tudng hai nguyén tir sinh
ra (gip 1,29 lan).
(Chu y: '
- Néu hoc sinh tinh ap sudt theo don vi atm vén cho diém.
- Néu hoc sinh dimg sai don vi trong phuong trinh PV = nRT thi khéng dwoc diém.)
I | 1.a)+ O cathode: K* va H20, nhiing phan ting khir ¢6 thé cé:
(3,0 K*(ag)+e= = K@) E/(KY/K)=-2,94V
diém) 2H*(ag) +2¢ = Ha(k) E°(H'/H2) = 0,00 V

E(K*/K)= E°(K'/K)+0,0592V xIg([K"]/C°) = =2,999V

+ 0 2
0,052V (H'VC)
+ xlg
2 B, /P
E(H'/H,)> E(K"/K) = san phim & cathode 1a Hz.
(Néu hoc sinh viét 2H:0(aq) + 2e~ = Ha(k) + 20H-(aq) va tinh ding vén duoc diém.
San phdm 6 cathode c6 thém OH) ,
+ O anode: Nhitng phan Gng oxi hod c6 thé co:
2Cl(aq) = Ch(k)+2¢ E(Ch/CI) =136V
2H20()) = Oy(k)+4H"(aq) + 4¢ E°(O2, H/H20) =123 V
B, /P
0,0592V (P, )2 1419V
2 (fcryc)
0,0592V
4

E(H"M,)= E°(H'/H,) =-0,414V

E(CL/CI )= E°(CL/Cl™)+

E(0,,H'/H,0)=E°(0,, H'/H,0)+ xlg[([H*]/C")‘ x(P, /P“)}: 0,816V

E(0,, H'/H,0) < E(CL,/CI") = H20 bj oxi hod = san phim & anode 12 O2.
Hiéu dién thé Ii thuyét t6i thiéu:
U=E,-E,=E(0, H'/H,0)-E(H'/H,)=1,23V

b) + O cathode:
E(K'/K)= E°(K'/K)+0,0592VxIg([K*)/C") =—2,999V

2

0,0592v _ (H'VC
xlg
(B, /P)
E(H+/H2) > E(K+/K) = san phim & cathode 13 Ha.

+ O anode:

E(H'/H,)= E°(H'/H, )+ -0,60V = ~1,014V

P /P
L0052V (7, )2+0,10V=l,519V

E(C1,/CI")= E°(CL,/CI") ; ()

E(0,,H'/H,0)= E°(0,,H'/H,0) +

0, 05492V xIg [([H e ) x(B, 1 P )}L 0,83V = 1,647V

E(CL/CI") < E(0,, H'/H,0) = CIbj oxi hoi = sin phdm § anode 1a Cl..
Hiéu dién thé thuc té tdi thiéu:
U =E,~E, =E(CL/CI")- E(H"/H,)=2,533 V

2. a) i) Qué trinh tao thanh Cu(OH): trong nudc bién:
- Tinh E°(02/OH"):
(1) 17202(k) + 2H'(ag) +2¢ = H20()) AG’ =-2FE’
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@ H:00) = H'(ag) +OH(aq) 4,G;=-RTI(K,)
(3)  17202k)+ H0()+2e = 20H(aq) A G? =—2FE?

AG'=AG’+2A G = E? = E°(0,/OH™) = Ef + 2%T—1n(1<w) =0,402V
n

- Tinh E°(Cu(OH),/Cu):

4) Cu*(ag) +2¢ = Cu(®) A,G;=-2FE;

&) Cu(OH)2(r) = Cu*(ag) +20H (aq) AG;=—RTInK_ , Kg = 10792
(6) Cu(OH)2(r) +2¢ = Cu(r) + 20H (ag) A,G; =—2FE;

AG:=A,G; +A,G; = E; = E°(Cu(OH), /Cu) = E; +£}g1n(l<s) =-0,231V
1

- Phan ing khu:

3) 1/202(k) + H20(0) + 2¢~ = 20H7(agq) A,G; =—2FE;

- Phan Gng oxi hoa: |

(6>) Cu(r) +20H (agq) =  Cu(OH)(r) + 2¢ AG.=-AG]

- Phén g tdng quat: ' :

@) Cu(r) + H20(/) + 1/202(k) = Cu(OH)(r) A,G;=—RTInK,

i) Tinh hing sé can bing cua phan tng (7)
AG=AG; +A,G.=AG) —A G

~RTInK,=-nFES - (-nFE})=In K, = %(E;’ —E2)=49,31= K, =2,6x10™

b) i) + Trong mdi trudng nudc bién, qué trinh dong bi &n mon:

(6) Cu(*) + 20H(ag) =  Cu(OH)A(r) +2¢~ E°(Cu(OH),/Cu)=-0,231V
+ Néu Zn bi n mon thi qua trinh xay ra nhu sau:

(10°) Zn(r) + 20H(ag) =  Zn(OH)a(r) +2¢”

Tinh E°(Zn(OH),/Zn):

8) Zn**(aq) +2¢ = Zn(r) A, G} =-2FE]

) Zn(OH)2(¥) = Zn**(aq) +20H7(aq)A,Gj=—RTInK;, K = 107164
(10)  Zn(OH)x(r) +2¢~ ==Zn () + 20H" A G =—2FE",

A,G?=A,G: +A,GS = Efy = E°(Zn(OH), /Zn) = Eg + %m(Ks) =-1,245V

Do E°(Zn(OH),/Zn) < E°(Cu(OH),/Cu)nén kém ¢ thé 1am kim loai hy sinh.
ii) Pin dién hoa:
(anode) Zn(¥) | Zn(OH)2(r) | OH (aq) | O2(k) | Cu(r) (cathode)

iii) Phan Ung:
" Anode: Zn(r) + 20H(aq) = Zn(OH)®) + 2
Cathode: O2(k) + 4e” +2H20()) =  40H(ag)
Phan ung tong: 2Zn(r) + O0k)+2H20()) =  2Zn(OH)(r)
E,, =E(0,/OH")~ E(Zn(OH),/Zn)
Trong dé:

0,052V (P, /P)

Ig 7

4 (foH")/C?)
0,0592\/]g 021 _ o250y

()

E(0,/OH)= E°(0,/OH") +

=0,402V +
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E(Zn(OH),/Zn)= E°(Zn(OH),/Zn) + 0,0592 Vlg ! .
-2 (foH")/C”)
=-1,245V + 0’0592Vlg L 0885V

(107)
= E,;,=0,752V—-(-0,885V)=1,637 V
(Chu y: 7
- Hoc sinh co6 thé tinh E"(O?z/OH’L) théng qua E°(O2, H*/H20).
- Hoc sinh khéng dwoc diém néu chi ghi cac gia tri ciia E ma khong co biéu thirc tinh va
khong dién giai.
- Hoc sinh tinh truc tiép K khéng qua A G°vdn duoc diém.)

(13?]0 1. k-1~kE 084—0 05s
diem) . _a
O
K=£=b+x°0= X, - xw:ﬂ_
k, a-x, a-x, ki +k_,
1 X, 1 2k 1 0,8

= In = In = —In—— =¢=1,84s
(k+k,) x,—x (k+k,) k—-k, 0,455 0,35

o0

2. a) Bién dbi biéu thiuc dong hoc:
_hox[Elx[S] 1 Ky 1, 1

=>-—= X s
Ky +[S] v kyx[E] [S] kx[E]
Biéu dién su phu thudc cla lthe:o [—é—] xac dinh duoc:
v
LSVERN 0,223va L 24,84
k, x[E]O k, x[E]O

Tir d6: Km = 8,97x107 mol L.
(Hoc sinh c6 thé sir dung phuong phdp dai 56 hodc phuong phdp héi quy d@é xdc dinh cdc

1 1
hé s6 trong phuong trinh biéu dién sw phu thudc cia ~ theo —] )
%

[S
b) ,
_.k_l.A k.
E + S » ES :5E +P
i + E = m K =ExW
(EI]
dar] _ k, x[ES]
d[ES] _, B b < TES] = _ ki x[E], x[S] _ [E], x[S]
—— =k [E], x[S] — k_, x[ES] = k, x[ES] = 0 =>[ES] Y X,
K, = (E], x[1] — [EX]= [E], x[I]
[EI] K,
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Néu coi [T] ~ [IJothi v= _dc[zP] —k, x[ES] =——2 X[E][OI;[S]
t
Kyx|1+50 48
MX[ X, ] [S]
ii) Tdc d6 phan Gng giam 65% so véi khi khong c6 I:
ko x[ELx[S]  _ °’35xk22[E]i xéS] X, (1 N [1]0) (S]= Khé . 5[SJ
K]
I
=K, Mo = (K, + [S])x -———0 65 =[], = K, x 0,65 [1+181 =1,576%10" mol L
1 0,35 ’ M
iii) Tc do phan ting giam 25% so véi khi khéng ¢6 I:
KMX(H@}[S] w +[S] : ,
Kl
Sk sk s 22 Sispo &, x| 22 M 1120,0045 mol L
K, 7 0,257 &,

[E], = [E], + [ES] + [B1] =[E], + TIXBL Bl _ gy (1 L8 El)

Ky K, Ky K
[E]
= [E] =—Ft—
1+LS—]+m
M Kl
— [ES] = [ELK[ J__ [ELxSI  __ [ELxIS]
vk ><[H[] [I]J Ko ( [I]J+[S]
Ky K, K,
= y= d_[Iﬂ x[ES]= k, x[E], x[S]

of 14 01 4
K, (1+KJ [S]

1

Nong db co chét phai tang: (0,0945 mol L)/(9,6x107> mol L™') = 9,8 l4n

Cau

(4,0
diém)

1. a) Dung dich X c6 céc can bang sau (ki hiéu citric acid 1a H3A):

(O H:A = HA + H* Ka = 107313
2) HA = HA» + W Kaa = 107476
3) HAY = A*» + H* Kaz = 107640
4 HO0 = H + OH~ w=10714
O pH = 2,40 thi:
- 2-
—Eﬁf{é_} = KLZ 10%°>>1 va [IEIA?‘]] = KL =10*° >> I nén bd qua sy déng gop ion HY
a2 a3
cua can bing (2) va (3). '

Vi [H']>> [OH™] nén bo qua sy dong gép ion H* cia can bang (4).
Vay, pH cua dung dich quyét dinh bai can bing (1). Ta cé:

_H'Ix[H,AT]_ a0y
! [H,A] C-107
Tinh dugc C= 0,025 M.

— l 0-—3,1 3

b) Déanh gia kha ning loai bd hoan toan CaCOs bang dung dich X.

Ta c6: neyeo, = 12—(’)(53 = 0,025 (mol) = n, ,
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Gia sur két tiia tan hoan toan. Phan tng hoa tan két tia c6 thé xay ra nhu sau:

(1) H3A + CaCOs — Ca* + H0 + CO: + HA>

Sau phan g, dung dich thu dugc gom:

Ca?*: 0,025 M; HA?™: 0,025 M; (H20 + CO2): 0,025 M (nbng dd CO2 nho hon d6 tan nén
khi CO2 khong thoat ra).

Céc cén bing trong dung dich:

2) H0+CO2 = HCOs + H* Ka=10%%
(3) HCOs = COs* + H* Ka=10703
(4) HA* = A + HY  Ka=1075%
(5) H20 = H -+ OH  Kw=10"
(6) Ca®* +H0 = CaOH' + H* ¥ = 1071260
(7) HA* +H:0 = A~ + OH  Knn=107%
8 HA +H:0 &= HA + OH™ K3 =1071%%

Do (H20 + CO2) ¢6 K’a1 = 10793 >> Ko = 107193 va KaixCco2 = 1, 12x107% = Cua@y<Kes =
9,95x107 >> Kw > *BxCca”" = 6,28x107" nén can bing (2), (4) quyét dinh lyc acid cta hé.
Mat khac, Kv2 >> Kb3 nén can bang @) quyet dinh luc base cia hé.
Muc khong: HA? va (H20 + CO»)
PKP: h=[HCO3 ]+ [A*]-[H2A7]
. KaZKa3 — h2
al hz + hKaZ + KaZKa3
Giai phuong trinh dugc 7 =4,02x10°% M = pH = 5,40
= [Ca?"] = 0,025 M va [CO3*7] = 0,025x Qe = 2,96x10°* M

—[Ca®*]x[CO¥ ] = 7,40x10™"° < K,

Khong c6 két tha xuit hién nguoc lai trong dung dich = hoa tan dugc hoan toan lugng cén rén.
(Chit y: hoc sinh co thé tiép can theo cdc huéng khdc,nhung néu hop Iy, va ra két qua ding
thz van cho di diém.)

hay & = 0,025x +0,025x

2. a) Cac qué trinh va cin bing trong dung dich Y (gia st khong c6 két taa Fe(OH)3 tao
thanh):
Fe(NO3)3 —  Fe** + 3NO3™
Mg(NOs3)2 -  Mg®* + 2NO;3~
HNO3 - H + NOs3~
(1) Fe** +H0 = FeOH*+ H' *B=*f=102"
2) Mg®* +H0 &= MgOH'+ H' *B =*py= 1071280
3) HO0 = H' + OH Kw=1074%
Do *B, x C,. =6,76x107 >>*B, xC, .. =3,77x107" > K|, nén bo qua can bang (2) va (3).

Fet*
Xétcan bang (1):  Fe3* + H.0 =  Fe(OH)* + H*
[] 0,10—x x 0,01 +x

'A:%M=10'2"7 —x=0,019M — h=0,029 M = pH = 1,54
,10—-x
3+ 3 107 _12,4643 _ 1-38,47 P X ca o
:>[Fe ]X[OH ] —O,lOXWX(lo ) =10 <Ks_10' nen gia su
7 107"

khong c6 két tia Fe(OH)s 1a hop Ii.

b) + Khi két tia dugc hoan toan ion Fe** ra khoi dung dich:
[Fe3*] + [FeOH2*] < 10 M hay [Fe**]1<107 x

h
B +h

=107 x

3 42,0
- L X £, >K, <107 x _2?7 X103 >1077°
 +h h 107" +h h
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= h < 3,84x105M hay pH > 4,42

+ Dé khong xuat hién két tia Mg(OH)2: [Mg?]x[OH]* < K
h 10750

-10,90
0wy e <10

2
| hay 0,15x~ h x(—K—W) <K, < 0,15x
' B, +h h o

= h >1,10x107° M hay pH < 8,96 ’
Viy khoang pH can diéu chinh dé c6 thé tach hoan toan dugc riéng Fe>* ra khoi dung dich
0 dang Fe(OH)s la: 4,42 < pH < 8,96.

¢) + Goi V1 (mL) 14 thé tich dung dich NH3 2,00 M tdi thiéu can cho vao 1,00 mL dung dich
Y d8 két tha hoan toan Fe’*.
Sau khi cho NH3, thanh phin ban diu cia dung dich gdm:

_2.00xK 0 0,10 0,15 0,010

H T L,00+Y,

N TL00+Y, R 1,004V, M 1,00+,
- Tai thoi diém két tia hoan toan Fe(OH)s, pH = 4,42.
O pH = 4,42, h >> Ka(NH4"), *f2 nén = NHs* va Mg?* phan li khong dang ké.
Do [H*] = 102 M << nén H* du khong déng ké.
Nhu vdy, coi nhu phan ung (4) va (5) sau day xdy ra vira du.
(4) Fe** + 3NH3 + 3H:0 — Fe(OH):l + 3NHe" Ki=10272>>1
(5 H* + NHs — NHy*

L 200K o 010 0010 _ oy
" 1,00+ 1,00+, 1,00+,

b

2

L 6
= So giot-dung dich la 3 =5,3 giot

Nhu vy, téi thidu cin dung 6 giot dung dich NH3 2,00 M dé két tia dugc hoan toan Fe** ra
khoi dung dich hdn hop Y.

+ Goi V2 (mL) 12 thé tich dung dich NH3 2,00 M t6i da c6 thé dung d& khong ¢ két tia
Mg(OH)z. ‘ - ‘
Sau khi cho NH3, thanh phan ban dau cia dung dich gom:
_2,00x¥, __010 , ~ __0l5 o 0010
MTL004Y, T L00+Y, M 1,00+7, H 1,004V,
Dé khong c6 két tia Mg(OH): thi gid tri pH I6n nhét thod man diéu kién:
Mg ]x[OH ' = K, =107, tai thdi diém nay s& c6 pH gan vdi gié tri 8,96.
— Gia st & thoi diém nay NHs du va co thé bé qua dang MgOH".
Sau phan Gng, dung dich gom:

>

1 0,31 2,00xV, -0,31 s g 1R
L= 0,15 : +=’—3— M; C,, S bl Bk Lo M va chura ket tia Fe(OH).
Me 1,00+V, M 1,00+, ’ 1,00 +V,
0,15

" 1,00+7,
_ K
= O =g
1,00+,

Trong dé, [Mg*'1=C,, ..
107 [107°%(1,00+7;) M
0,15 0,15
Do K, xCy,. >>*B,xC, .. nén pH quyét dinh béi cap NHe*/NHs.

c ' V,-0,31
pH:pKa +1g NH,4 =9’24+]gM =14,0—pOH
NHy ’
- 107 (1,00 +V,
hay 9,24+1gM =14,0+1g, ( + z)
0,31 0,15
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Giai phuong trinh, tinh dugc V2 = 0,25 mL.

Kiém tra gia si: 72 = 0,25 mL = [OH ] =1,02.107 (M) = pH = 9,01 = pKa(NH4") nén

NH3 du 1a hop 1.

[MgOH"] *B,
Mg"] h

Can, = 0,152 M; CNH; = 0,248 M>> [OH]=10"" M thoa man diéu kién sir dung cong

thac tinh pH ctia h¢ dém.

<< 1 = bo qua dang MgOH" 14 hop li.

. 0,2
= S0 giot dung dich la Oi =8,3 giot

= bé khéng c6 Mg(OH)2 két tia thi c6 thé dung t01 da la 8 giot dung dich NHa.
Viy dé thi nghiém tach riéng Fe** thanh cong thi sb giot dung dich NH3 2,00 M ¢6 thé dung
14 tir 6 dén 8 giot.

(Chii y: Hoc sinh c6 thé gidi tong qudt theo PKP hodc theo DLBTPT.)

Cau
VI
(4,0
diém)

1.a) X4c dinh cong thitc héa hoc clia céc chat tr C1 dén C11.

C1 C2 C3 C4 C5 C6
Cu3s(OH)(COs)2 | Cu(NO3)2.3H20 | Cu(OH)2 Cu20 CuCl Cu
C7 C8 C9 C10 C11
CuO NaCuOz CwS203 CwS CuO2

(Chi, y: Hoc sinh chi can ghi diing cong thitc héa hoc ctia cdc chdt la duoc diém.)
C1 la carbonate-base khan cta ddng (II), chita 55,30% dong vé khdi lugng = dit cong
thirc chung cua C1 1a (CuCOs3)x[Cu(OH):]y
63,5x+63,5y _5530 L x 2 _ (13 (CuCO3)2[Cu(OH):] hay Cus(OH)(COs)2
123,5x+97,5y 100 y 1
C2 duogc du doan 1a mudi Cu(NO3)2:xH20.
; 63’5 = 26,29 = x~3= C2 la Cu(NO3)2:3H20
187,5+18x 100
Cho Cu(NO3)2 tac dung véi dung dich NaOH loéang thu duoc két tha C3 mau lam nhat =
C3 la Cu(OH)..

Cu(OH)2 tac dung véi hdn hop glucose va NaOH dun néng, thu dugce két tha C4 mau do
gach = C4 1a Cu20.

Cu20 tan trong HCI dac trong diéu kién khong c6 khi Oz, thu dugc dung dich khong mau
= dung dich nay chira phirc chit H[CuClz] (hoic H2[CuCls}, hodc H3[CuCl4])

Pha loang dung dich H[CuCl2] (ho#c H2[CuCl3], hodc H3[CuCls]) = xuét hién két toa
mau trang C5 = C51a CuCl.

Pun sdi huyén phti CuCl trong diéu kién khéng c6 khi Oz, thu duge két tha Cu mau dé va
dung dich CuCl2 = C6 1a Cu.

.Nhiét phan Cu(NO3)2:3H20 thu dugc chét ran C7 mau den = C7 1a CuO.

Khi CuO tac dung véi Na20z trong khi quyén Oz, thu duoc mudi C8 mau xanh-den, nghich
tir = C8 chira ion Cu*" = C8 1a NaCuOz.

Khi Cu(NO3)2 tac dung v6i dung dich Na2S203 & nhiét d§ thudng, thu duge két taa C9
mau tréng = ion Cu?* bi $203% khir thanh ion Cu™ = C9 1a Cu2820s.

C10 duoc du doan 1a sulfide cua ddng va C10 chia 79,87% khéi luong ddng = C10 1a
CuzS.

C11 kém bén nhiét, khi dun néng nhe 1,00 g C11 dén khéi lugng khong déi, thu dugce khi
khong mau duy nhit va 0,83 g rén CuO = C11 12 oxide cuia ddng.

(y—x)

Cu,0, —— xCuO + 0,
2

79,5x 0,83 x
63,5x+16y 1,00 y

= C11 1a CuOa.
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1.b) Cac phuong trinh phan Ung xay ra:

1) Cu, (OH), (CO,), + 6HNO, ——3Cu(NO, ), + 2CO, T +4H,0

2) Cu(NO, ), + 2NaOH —— Cu(OH), ¥ + 2NaNO,

3)2Cu(OH), + C(H,,0, + NaOH —~—Cu,0 { + C;H,,0,Na+ 3H,0
4)Cu,0{ +4HCl,— 2H[CuCl,] + H,0

hogc: Cu,04 +6HCl,— 2H,[CuCl,] +H,0

hogc: Cu,0¥ +8HCl,—> 2H,[CuCl,] + H,0

5)H[CuCl,] —22— CuCI + HCI

hozc: H,[CuCl,]—22— CuCl{ + 2HCI

hodc: H,[CuCl,]—%%— CuCI{ + 3HCI

6) 2CuCl —~— CuCl, + Cud

7)Cu(NO,), —> CuO + 2NO, T+ %oz T

8)2Cu0 + Na,0, —=% 2NaCuO,

9)2Cu(NO,), +3Na,S,0, — Cu,$,0; | +4NaNO, +Na,S,0,
10)Cu,S,0, { +H,0— > Cu,S{ + H,SO0,

11)2Cu + (NH,),S—> Cu,S{ + H, T+ 2NH,
12) Cu(OH), + H,0, —**_5 O, | +2H,0

13)CuOZ—L—>CuO+%OZT

2.a) X4c dinh cong thire phan to cua D1
C:H:0O :N=11’4O:2’85:15’20:6’65 =2:6:2:1
. 12 1 16 14
Nhu vdy, D1 chuira thanh phan C2HsO2N hay (NO)(C2HsOH).

D1 la phuc chit don nhan = dit cong thic chung ctia D1 [a (CuCl2)[(NO)(C2HsOH)]x

1;?5 zg ; x=1=> céng thirc phan tir cia D1 1 [CuCL(NO)(CzHsOH)]

* Bién luan sb electron dong gép vao lién ket phdi tri cia phdi tr NO

D1 nghich tlr nén ion ddng trong D1 ¢4 thé tdn tai & dang Cu* (d'%) hozc Cu?* (d¥).

- Néu ion kim loai trung tdm 1a Cu*,NO trong phirc chat s& ton tai & dang ion NO™. Khi
d6 xung quanh ion trung tam trong [(Cu")(CM)2(NO*)(C2HsOH)] ¢6 10+2x2+2+2=18
electron (tuén theo quy tic 18 electron cla Sigdwich).

(Chi y: Néu hoc sinh bién lugn theo cdch sau ciing dwoc di diém:

- Néu ion kim loai trung tam la Cu?* véi 9 electron hod tri, NO trong phiic chét s& ton tai &
dang NO trung hoa. Do thanh phin D1 tuan theo quy tic 18 electron nén ph01 to NO trung
hoa s& cho: 18— 9—2x2— 2 = 3electron. Nhur vy, ngoai mot lién két phdi tri gitta NO véi
ion Cu?*, 1 electron doc than cia cia NO s& ghép d6i vdi 1 electron doc than cua ion Cu?*
nén D1 nghich t).

- Néu ion kim loai trung tdm 1 Cu* thi NO trong phirc chit s& ton tai & dang ion NO™. Khi
d6 xung quanh ion trung tdm trong [(Cu3)(CIN2(NO)C2H50H)] ¢6 8+2x2+2+2=16
electron (khdng tuan theo quy tic 18 electron ctia Sigdwich) = loai

* X4c dinh cong thitc phén tu cia D2.
Trong D2 ¢ Y%me va Yomy déu bing 0,00% nén D2 khong con thanh phén hitu co ethanol.

O:N-973.8131 1:1 = D2 chira NO.

16
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Tur su bién ddi D1 thanh D2 c6 thé du doan cong thirc don gian nhat cia D2 1a [CuNO)Clz]
(thoa mén dir ki€n phén tich nguyén t6).

Vi su tao thanh lién két cia pl101 tir NO trong hai phtic chat D1 va D2 1a gidng nhau, nén
trong D2 chaa ion Cu* va phdi to NO". Quanh ion trung tam trong hop phan
[(Cu )(NO*)(CI')z] c6 10+ 2+ 2x2 =16electron. D& thoa man quy tic 18 electron va phén
tir khdi nhé hon 400 dvC, D2 1a dimer [Cu(NO)Cl2]2.

(Chu y: Neu hoc sinh bién ludn theo cach sau cung dugc du diém:

Vi dang tdn tai ciia NO trong phirc chit D1 va D2 la glong nhau, nén trong D2 chua ion
Cu?* va phéi tir NO trung hoa. Quanh ion trung tdm trong hop phan [(Cu**)(NO)(CI")2] ¢6
9+3+2x2=16 electron. D& thoa min quy tic 18 electron v phan ti khéi nhé hon
400 dvC, D2 la dimer [Cu(NO)Cl2]2).

b) * Cau triic phan tir cia D1:

Cl

Cua
" NNO

Ci
OI |C2| IS

* Gian dd hinh thanh lién két trong phiic chét D1 theo thuyét VB:

lai hoa sp?

Cu*: d!0 T|

<
—_
- —
—_—
-~
—_
_—
—
et
—
-
=

(Hoc sinh bién ludn theo cdch sau ciing duoc du diém:

lai hoa sp?

! N....,_ | 4 i

Cu?*: d° N

N

* C4u trac phén tir ciia D2:

Clunn,,, / \ _.H\CI . Clu,,, / \ LwuNO

hodc
ON/ \ / "~no N/ \ / \CI

(Hoc sinh vé dwac mét trong hai cdu tric cuia D2 la du_ac av diém)

* Gian d hinh thanh lién két trong phitc chét D2 theo thuyét VB:

lai hoé sp?

Cu*: d'° T|

—_—
==
—
-
—
—
—>

A
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(Hoc sinh mé ta theo cdch sau ciing dwoc du diém:
lai hoa sp?

NN Ti'-{.\ 1 A

1 electron tu NO “NO Cl-uCl- HCI")

Cu?: d°

=

—

HET
* Thi sinh khong dwoc sur dung tai liéu;
* Gidm thi khéng gidi thich gi thém.
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BQ GIAOQ DUC VA PAO TAQ KY THI CHQN HQC SINH GIOI QUOC GIA
- TRUNG HQC PHO THONG
NAM HQC 2021-2022

PE THI CHINH THU'C Mén: HOA HQC
Thoi gian: 180 phiit (kkdng ké thoi gian giao dé)
Ngay thi: 05/3/2022
Pé thi gdm 05 trang, 06 ciu

Ciic chivvi ki higu viét tiit: Ac: acetyl; Bn: benzyl; Bu: tert-butyl; cod: 1,5-cyclooctadiene; mCPBA: meta-chloroperoxybenzoic acid;
CuTC: copper (I)-thiophen-2-carboxylate; Cy: cyclohexyl; DIBAL-H: diisobutylaluminum hydride;
DMAP: 4-dimethylaminopyridine; DMP: Dess-Martin periodinane (chat oxi ho4 alcohol); DMSO: dimethylsunfoxide; Et: ethyl;
DTBMP: 2,6-ditertbutyl-4-methylpyridine; HMPA: hexamethylphosphoramide; LAH: lithium aluminium hydride;
LDA: lithium diisopropylamide; LIHMDS: lithium hexamethyldlsllaZIde Me: methyl; NBS: N-bromosuccinimide;
PCC: pyridinium chlorochromate; pyr: pyridine; Ph: phenyl; ‘Pr: iso-propyl; TBAF: tetra-n- butylammomum fluoride;
TBS (hay TBDMS): tert-butyldlmethylsﬂyl TMS: trimethylsilyl; Ts: tosyl; THF: tetrahydrofuran; xt: xtc tac.

Cho: H=1,01; C=12,01; 0= 16,00; F = 19,00; Br = 79,90; I = 126,90.

Trong c4c quy trinh tong hop hitu co, ¢6 i cAc chat vo ¢o, dung moi, xic tac va didu kién cin thiét.

Caul (3,5 dtem)
1. V& 01 cdng thirc cAu triic cia hop chéit c6 chira 01 trung tim bét dbi va chira sb luong nguyén tu carbon it
nhét c¢6 thé cho mdi day sau:

a) Alkane
b) Cycloalkane
¢) Cycloalkene
2. V& céc chu tric 14p thé tuong Ung va tir d6 giai thich céc hién tugng sau: C‘O w
a) trans-Cylclooctene c6 thé 1am quay mit phédng anh sang phén cuc.
b) trans-Cyclodecene khong lam quay mit phang anh séng phan cuc. trans-cyclooctene  trans-cyclodecene

3. Cho céac phenol A1-A4. oH i

Can cir trén c4c hiéu ung cdu tric, hay giai thich: /©/ O

a) Tai sao hop chit A1 va A2 c6 gié tri pKa gan j@/ D/
bing nhau? lpr ,p,

b) Tai sao hop chét A3 lai c6 gia tri pKa thp hon nhiéu A1
50 v&i hop chat A4?

4, Toluene, tert—butylbenzene va anisole déu chua nhém thé hoat hoa dinh hudng nhom thé tiép theo vao vi tri
ortho- va para- ctia nhan benzene. Giai thich 1y do tao thanh san phdm ortho-, para- ctia cac phan tng clo hoa
xuc tac vai ti 1€ % nhu sau:

a)
©/Me Cly /©/Me @Me
+
ACk ¢y cl
toluene 36% 64%
b) f !
S-S
—_—
AICI3 cl
tert-butylbenzene ~100%
)
©/0Me Clz @OMe
AlCl3
anisole 65% 35%

5. Hop chit B1 (CsH120) khong quang hoat va khong phai 13 bién thé racemix. B1 khong phan tng véi dung
dich nude Brz hay dung dich KMnO4 loang lanh va hau nhu khong tham gia phan ng hydro hoa voi xic tac
Ni ¢ 298 K. Bun B1 trong su c6 mit ciia H2SO4 tao thanh B2 (CsH)o) 12 hdn hop hai doi quang. Ozon phén
mdt di quang trong B2 thu duoc keto-aldehyde quang hoat, mach ho B3 (CsH1002) tuong ung.

V& cong thirc ciu tao ciia B1, v& 01 cong thirc cau triic cua B2 va cong thirc cau tric cua san phdm B3 tuong ting.
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Cau I1 (2,0 diém) Dé co hidu biét sau sac vé phan ung ho4 hoc, cén hiéu va nghién ciu co ché phan ung Co
ché phan (ng la cac bude chuyén chi tiét tir chét phan (ing dén san phim. V& co ché dé xuit cho cic qué trinh
chuyén ho4 sau:

1. 2.

Q1. CH,=C=CHyg, hv o Me R Me Ve
2. CH,=CHLi XY - Me\%\/\
) Me Me Me Me Me

3.1°, H;0" Me
Cho bié1: chuyén hoa qua giai doan déng vong [2+2] | Cho biét-chuyén hod c6 qua giai doan goc tu do
3. 4.
Ho, J/Pr o Et

H*

base )j\/\/\ o
T o PR Et)LH T j\)o\
3 Br 14 N Id ’ Ph Et
Yéu cdu: v& co che bang cau dang ghé

Cho biét: phan (mg qua giai doan tao carbocation

Cau I (4,0 diém) Téng hop hitu co 14 linh vuc nén tang trong hoa hoc hitu co. Giai Nobel nim 1965 di duoc
trao cho Gido sw Woddward va giai Nobel ndm 1990 dé dugc trao cho Gido su Corey cung & Dai hoc Harvard,
Hoa Ky dé ghi nhén nhung dong gop to 16n cia hai dng cho linh vuc nay Hién nay, viéc phan lap, tong hop
céc hop chét thién nhién van dang nhan dugc su quan tdm rit 16n tir-cdc nha khoa hoc.

1. Cac agelastatine dugc phan lap tir loai Agelas dendromorpha vao nim 1993 va duoc tdng hop boi nhiéu nhom
nghlen ctru. Nhém ctia Gido su Movassaghi & Vién Cong ngh€ Massachusetts (MIT) Hoa Ky da tdng hop thanh
cdng egelastatine B theo so dd sau:

CO,Et
NBS, DTBMP 1. CISO,NCO, MeCN . -p-|
N/(Co & — c1 - (H2 s c2 1. NaBH,4, MeOH c3 HSCgHy-p-Me c4
2 . Na , Na . M
; / 9) 2P U4 C13H17BrN,Os 2. TsOH+*H,0, MeOH C11H133FN20 AICl3, CH,CI, C17H17BIN, O3S

1. (Cy)sSNCH,NH(CO)NHMe, Me. J<°
CuTC, THF MeSOzH NBS DTBMP N
Cc5 —o" Ccé O / N WNH
2. HCI, MeOH C13H1sBN4Os H,0, 100 °C CyaH1aBrNLOs THF, Hy -

O agelastatine B Cx
V& cong thirc cdu tao ctia cc chit tir C1-C6.
Cho biét: C2 chira nhém —CONH,, C5 chira hop phéan CX.
2. Céc hapalindole dugc phén 1ap tir loai tao lam Hapaloszphon Sontinalis vao ndm 1984 va duoc tbng hop boi
nhiéu nhom nghién ciru. Nhom cia Gido su Williams & Dai hoc bang Colorado, Hoa Ky da tdng hop tién chit
ctia hapalindole theo so dd sau:

0 1. CuBr-Me,S, CH,=CHMgBr .
d HMPA, TMSCI, THF D1 LIHMDS, TMSCI D2 OTMS
2. mCPBA, NaHCOj3, CH,CI . o) Me
Me =7 3. HF, MeO?-I 2¥2 CgH140, C15H3002Si, Ve =
Br SnCly Me HCl 05
. 0
\ _NaH, TBSCI Buli, ELO; CHoClp, -78 °C A MeOH ¢ HaNO
THF b3 t pa T N
acetone . \
H C47H27NOSI TBS
: =
Me
Me,
1. DMP, CH,Cl, 1. LAH, THF NH4OAc Me NH;
2. TsCl, DMAP DS 2. (COCl),, DMSO o7 c N
. TsCl, . 2, NaCNBH3
EtsN Ca7H27NO,S EtN CaoH23NO N

tién chét hapalindole
V& cong thirc cdu tao ctia cac chét tir D1-D7.
3. Isophelllbllme thude 16p chit homoerythrinan alkaloid khéng thom, dugc tong hop dau tién nam 2012 béi
nhém nghién ciru cla Gido su Funk & Dai hoc bang Pensylvania, Hoa Ky. Tién chét cua isophellibiline duoc

tdng hop theo so dd sau:
Br

o}
1.HoN » Nap804 o Diels-Ald
2 E1 _._>110 c [E2] __u E3
0.0 =
/I/ C17H24BrNO; PhMe C44H18BrNO, C14H1gBrNO2
Me Me o COCI, phNEt, _
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3 xt [Pd], HCO;Na,
(CFsCHzo)zP\%OMe iPryNEt, MeCN O 1.LioH
4 — T . N=y e ES
(86ng vong) — 2. 110 °C,
C17H22BrNOg MeO,C PhMe C1eH1eNO3
OH
1. CH(OMe)s, =0
HOC,H,OH, TsOH e LDA HWPA e Op hv,xt MO '
2. xt (-Hy) 2. AcOH MeOH EO
C1H21NO,4 C1gH21NO4

oo
tién chét isopheliibiline

V& cOng thirc cAu tao clia cac chét tir E1-E7.
Cho biét: E® c0 lién két C=C lién hop v6i nhém C=0, con E7 khong chira lién két C=C lién hop v6i nhém C=0.
4. Cyperolone thudc day chat cyperane dugc phén 1ap tir loai cd hat Nhat Ban Cyperus rotundus vao nam 1966.
Nghién clru pé'i nhom nghién ctu cia Gido su Kirsch, Pai hoc ky thuit Munich, Duc dd mé rong kha nang diéu
ché diy chit cyperane nhim muc dich nghién ctru hoat tinh sinh hoc cia ching. Coéng trinh téng hop
(+)- cyperolone clia nhém GS. Kirsch dugc trinh bay trong so dd dudi day:

Me 1. CH=CCH_B,
INCl, MeLi . KOH 1. iPrsSiCl, base \ Mg, [HgCly, 1] Y
Me LiBr, THF dioxane, t° 2. PCC, CH,CI 2. 'Pr3SiCl, base
o C41H47CIO C11H1802 ' 22 ConszSi 3 C32H60023i2
xt [P - . Epoxy hod chon ) pyr, |
ip[ot:L:F.’ :;d] TsNHNH , DIBAL-H E7 TBAF F8 poxy hod chonloc SO;+pyr, 'ProNEt F10
rOH, e TsOH, THF CH,CI . THF DMSO, CH,CI
CaaHag0Si 2¥2 CyaH40Si 2¥2  Cq4H200,
v Me
NzQ/P(OMe)z LAH HgO, H,SO0,
'BUOK, THF T F12 acetons. HO Me cyperolone
' C1sH200 CisHyp0  3CS10N€ 12 HOM o
(5]

V& cdng thirc cdu tao cua céc chat tir F1-F12.

Cho biét: tr F2 — F3 c6 bude oxi hoa -CH=CR;—~C(OH)R:R; bing PCC tao thanh -CO-CR,=CR2R3;
xt[PtCla, cod] hoat dong nhu acid Lewis va c6 kha néng hoat hod alkyne; F4 chira nhém HC=CCH—; tir F4
— F5 c6 bude chuyén vi qua carbocation; hdn hop SOs3-pyr, PraNEt, DMSO dé oxi hoa alcohol bac mot.

Cau 1V (3,0 diém) Céc chét sau 12 hoat chét c6 trong thanh phan ciia mét s loai thudc thiét yéu:

(\ N N\ N
e S Ox
Q 5 ) i N e
H Me

mepivacaine molindone etomidate metamizole sodium

Téc dyng: gay té cuc bd Tac dyng: chéng loan than Tac dung: gy mé Tac dung: giam dau, ha s6t

Nguoi ta thuomg tng hop céc hop chit c6 chu triic tuong tu, tao thanh cac thu vién chit dé mo rong nghlen clru
hoat tinh clia cac hé chat twong (g, tir do, tim ra cac chit c6 tiém ning dé lam thube. Viét so do voi day da
diéu kién cin thiét dé tong hop cac chit G1, G2, G3 va G4 lan luot ¢ chu tric twong ty mepivacaine,
molindone, etomidate va metamizole sodium.

Me o Me CozEt NHMe
Q spers D* 041
I

G2 G4

Thi sinh c6 thé sur ,dung céc hop chét don chiic khong chira qua 3 nguyén tir carbon trong phén tir va céc chét sau
1am ngudn cung cap carbon:

NHNH, Me-_-NH;
CO.H '[Oj o o) o o CO,E
\© © U é . ” U Me OEt <c[
Me
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Cau V (3,5 diém)

1. Céc o-hydroxyacid !:)ét déi ¢ _th{% duogc didu ,ché befing’ cach chu?/én NH,* NaNO, OH

hoé cac amino acid v&i sodium nitrite trong nudc. Phan Ung tao thanh e

san phim c6 ciing céu hinh v6i chat dau. V& co ché dé xuat ciia qua Bn" COz HCL H20 - Bn™ "COH
trinh chuyén hoa nay.

2. Soi polymer ban tng hop cellulose acetate duoc didu ché bing céch cho cellulose phan ng vdi CHO
luqng du anhydride acetic. Qua trinh kéo soi cellulose acetate dugc tién hanh bing cach hoa tan OH
chat nay trong dung méi nhu acetone hay dichloromethane va chuyén vao mdy phun tao sgi trong  HO——H
khéng khi 4m d& bay hoi dung méi. Cho biét: cellulose dugc tao boi lién két g-1,4’-glucosidic  H—OH
clia cac phan tir D-glucose. H=T—OH
a) V& cong thirc cu tric mot doan mach chira 3 don vi duong cua cellulose acetate. CH,0H
b) Hay cho biét tai sao cellulose acetate tan trong acetone trong khi cellulose thi khong. D-glucose
c) Mot hoc sinh méc ao bao hé dai tay b?mg soi cellulose acetate vao phong thi nghiém. Hoc sinh nay rira dung cu
bing acetone va khong may bj dd acetone uét tay phai 4o bao ho. Vi acetone khong phai la chét c6 ddc tinh cao
nén anh ta khong dé y. Sau 10 phiit, tay phai 40 bao hd ciia hoc sinh co thanh I6p xbp tring. Hay cho biét tai sao
chit tudng nhu v6 hai nhy acetone lai 1am héng 4o bao ho clia hoc sinh?

3. Khi dun (1-bromo-1-methylpropyl)benzene trong nudc, ngudi ta thu duge hén hop trong d6 tach dugc 3 chét
gdbm H1, H2 va H3. Két qua phan tich phd khdi lugng, phén tich nguyén t va nghién ciru dic trung Iap thé cia
ba chét nay duoc trinh bay trong bang sau:

Chét Khbi lwgng mol phén tir Phan tram khéi luong carbon S trung tim bat doi
(g/mol) va hydrogen (%)
H1 213,11 C: 56,36; H: 6,15 01 trung tim bat ddi
“H2 132,20 C: 90,85; H: 9,15 khong c6 trung tam bt ddi
H3 150,22 C: 79,96; H: 9,39 01 trung tim bat ddi

a) V& cong thirc cau truc cua (R)-(1- -bromo-1- methylpropyl)benzene.

b) V& cAu tao ciia H1 va dé xuét diéu chinh didu kién phan ing dé H1 gan nhu khong con trong hdn hop thu
dugc sau phan ung.

¢) V& ciu tao H2 va v& co ché dé xuit tao thanh H2.

d) Hay de xuét didu chinh diéu kién phan tmg & thu dugc cha yéu H2.

d) V& ciu tao H3 va v& co ché d& xuit tao thanh H3.

4. Su chuyén hoa thubc trong co the dugc thuc hién bdi hé enzyme déc thu goi la cac cytochrome. Mot trong )
chung 1a cytochrome P450 (v1et tét 1 'CYPas0). Nnom heme chira ion sét trong enzyme nay dong vai tro tm oxi
hod. Trong qua trinh chuyen hoé thudc, phuc sit 14y electron tir thubc. C6 nhiéu co ché dugc dé xuét trong d6
c¢b co ché oxi hoa theo gbc tu do. Mot s6 chuyen hoa thudng gap duoc trinh bay dudi day:

Oxi hod phan hydrocarbon no ciia thuéc Oxi hod nhém methoxy cua thuoc
O \II/ O/OH Seg” OM \cl)l/ R/OH N2t
+ _F&_ — + _Fe_ (1) rR-UVe + Fe — + _Fe_ (2
CH,0O
nhan heme nhan heme
Epoxy hod vong thom ctia thudc Phenol hod vong thom cua thuéc
N ||/ O .. S ~
Ok — O e | Ok O R
nhan heme 1 nhan heme

V& co ché dé xuat cho céc qué trinh (1), (2), (3) va (4) qua giai doan tao gbc tu do.
Lueu y: Chu triic cia CYPaso duogc vé thu gon chi con tim sit (nhan heme) hoat dong.

Cau VI (4,0 diém)

1. Tir phan ung cia iod va flo & —45 °C tach duoc X1 chira khoang 31% flo vé khéi lugng. O nhiét d9 phong,
X1 phén huy thanh iod va X2. X2 phan tng véi flo & 280 °C tao thanh X3.

a) Biét mdi phan tir X1, X2 va X3 chi chira mét nguyén tir iod. Xac dinh cong thirc phéan tir cia X1, X2 va X3.
b) So sanh momen ludng cuc cua phan tor X2 va X3. Giai thich.

¢) Chét 16ng X2 ¢6 kha nang dan dién. Khi hoa tan KF hodc BF3 vao X2, dung dich thu dugc cé do dén dién
cao hon nhiéu so véi X2. Viét cac phuong trinh hoa hoc giai thich cac dir kién nay.

d) Khi phan g v6i lugng nhd nude, X2 tao thanh Y1, sau do Y1 tiép tuc phan (g véi nudc tao thanh Y2. Hai
hop chat nay déu tao thanh tir ba nguyén t&. Mdi phén tir Y1 va Y2 chi chira mot nguyén tir iod. Y2 chira 71,3%
iod vé& khéi luong. Xac dinh cong thirc phan tir; v& cau trac cia Y1 va Y2.
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S A X3 Ia tac nhan flo hoa r4t manh. X3 phan ung v6i SiO2 tao ra Y3. Phan tng nay xay ra nhanh hon khi c6 mét
luong vét nude. Biét Y3 c6 thanh phén nguyén t tvong tu Y1. Phén trim kh01 lugng flo trong Y3 1a khoang
40%. S oxi hod cua iod trong Y3 va X3 nhu nhau.

Xac dinh cong thiic phén tir va v& céu tric cha Y3. Viét phuong trinh hoa hoc clia phan tng giita X3 véi SiO»
va phuong trinh hod hoc giai thich vai tro xuc tac cua nudc cho phan g nay.

e) Cho Y3 phan ung v6i lugng du KOH. Axit hod hén hop sau phan ng bing HNO; dic, tach duge axit 216
dang khan, c6 cau tao don phén t. Dun néng Z1 ¢ ép suét thip, thu duogc axit Z2 & dang khan, c¢6 cau tao
polime. Phan tram khéi Iuong iod trong Z1 va Z2 14n luot 1a 55,7% va 66,1%. Phan tir Z1 tao thanh tir ba
nguyén t6 va chi chira mot nguyén tir iod. S phéi tri cuia iod trong Z1 va Z2 13 nhy nhau.

Xéc dinh cong thirc hod hoc; vé cau triic cua Z1 va Z2. ‘

Cho biét: dang hinh hoc cta cdc phén tir phit hop v6i du doan theo thuyét VSEPR (thuyét vé sy ddy giira
cac cdp electron ¢ 16p vo hoa tri).

2. Phuong dn thi nghiém:

Pé xéac dinh lai ndng do cia acetic acid trong mau gidm cé ndng dd khoang 5%, cac budc thi nghiém duge
tién hanh nhu sau:

(1) Pha loéng 10,00 mL mau gidm trén bing nudc cit, thu duoc 100,00 mL dung dich X.

(2) Chuan d6 10,00 mL dung dich X bing dung d1ch NaOH chuan véi ch1 thi thich hop.

a) Viét phuong trinh phan mg chudn db.

b) Cho mét sb dung cu chinh str dung cho phép chuén do bao gdm binh tam gidc (binh chuin d), binh dinh mic, pipet
va burret déu méi chi dugc trang rira bang nudc may. Trudc khi si dung, can trang rra lai cac dung cu nay. Hay trinh
bay ngin gon cach trdng rira cac dung cu d6 (chi can néu trang rira bang gi va thir tu trang rira cia timg dung cu).
¢) Trinh bay ngén gon cach pha lodng miu gidm & budc (1).

d) Trong phong thi nghiém c6 cac dung dich NaOH chuén véi ndng do nhu sau: NaOH 1,00 M; NaOH 0,100 M;
NaOH 0,0200 M. Bé thuc hién phép chuan d6, dung dich NaOH 0,100 M dugc lya chon dé lam chét chuén.
Chi ra li do cho sy lua chon d6. Biét ring burret sir dung dé dung chét chuén trong thi nghiém nay 12 loai c6
dung tich 25 mL.

d) C6 thé dung (nhing) chi thi nao trong trong s& céc chi thi duoc cho trong bang sau trong phép chuén do
trén? Giai thich ngén gon (khong cin tinh toan). Néu su d6i mau cua dung dich tai diém cudi chuan d6 tuong
tng khi sur dung (céc) chi thi dé.

Chi thi pH dbi mau Mau dang acid Mau dang base
Metyl da cam 4.4 do vang
Bromphenol xanh 4,6 _vang tim
Metyl do 6,2 do vang
Phenol dé 8,0 vang do
Phenolphtalein 9,0 khong mau hong
¢) Két qua chuan d6 10,00 mL dung dich X khi str dung dung dich chuan NaOH 0,100 M dugc ghi trong bang sau:
Lan 1 Lén 2 Lén 3
Vnaou (mL) 8,50 8,45 8,55

Chap nhan sai s chuin do khong dang ké, cac thanh phan khac trong miu giam khong anh hudng dén

két qua chudn do.
Tinh ndng d phén trim ctia acid acetic trong mAu gidm trén. Biét khoi luong riéng cua mau gidm do

duoc 1a D= 1,050 gmL. }
HET

e Thi sinh KHONG duoc su dung tai liéu;
e Gidm thi KHONG gidi thich gi thém.
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TRUNG HQC PHO THONG
NAM HOC 2021-2022
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Hudéng din chdm thi gdm 12 trang

I. HUONG DAN CHUNG

1. Giam khao chAm ding nhu dap 4n — thang diém ctia Bd Gido duc va Do tao.

2. Néu c6 cdu nao, y ndo ma thi sinh tra 161 khéc so véi dap an nhung dung thi van cho diém t6i da cta cau do,
y do theo thang diém.

3. Giam khao khong quy tron diém thanh phén, diém cta timg céu va didm ctia bai thi.

Cdc chiv va ki hiéu viét tdt: Ac: acetyl; Bn: benzyl, ‘Bu: tert-butyl; cod: 1,5-cyclooctadiene; mCPBA:  meta-
chloroperoxybenzonc acid; CuTC: copper (I)-thiophen-2-carboxylate; Cy: cyclohexyl; DIBAL-H: diisobutylaluminum
hydride; DMAP: 4- dlmethylammopyrldme DMP: Dess-Martin periodinane (chat oxi hoa alcohol); DMSO:
dimethylsunfoxide; Et: ethyl; DTBMP: 2,6-ditertbutyl-4-methylpyridine; HMPA: hexamethylphosphoramide; LAH:
lithium aluminium hydride; LDA®: lithium diisopropylamide; LiHMDS: lithium hexamethyldisilazide; Me: methyl; NBS: N-
bromosuccinimide; PCC: pyridinium chlorochromate; pyr: pyridine; Ph: phenyl; ‘Pr: iso-propyl; TBAEF:
tetra—n-butylammonium fluoride; TBS (hay TBDMS): fert-butyldimethylsilyl; TMS: trimethylsilyl; Ts: tosyl; THEF:
tetrahydrofuran; xt: xuc tac.

Cho: H=1,01; C=12,01; 0=16,00; F = 19,00; Br=79,90; =12 6,90.

Trong céc quy trinh tdng hop hitu co, ¢ du cac chét vé co, dung méi, xiic tic va didu kién can thiét.

IL. PAP AN, BIEU PIEM

Cau No} dung

1(3.5 | 1. V& 01 cong thirc cau truc cua hop chat c6 chira 01 trung tam bat d6i va chira so lugng nguyén tur
diém) | carbon it nhét c6 thé cho mdi ddy sau: -

a) Alkane
Me
Me/Y\/ Me hay Me/Y‘\ Me
Me Me
b) Cycloalkane
MG7A‘M8
Me

(hodic ddng phan dbi quang)

A, O

(hoac dong phan dm quang cua chung)
Néu thi sinh vé dong phan sau thi vén cho i diém:

A

Luwu y: Thi sinh vé€ cdc cong thikc cdu triic sw dung dong vi cia hydrogen hay carbon dé giam s6 lwong

nguyén tir carbon vdn duoc di dzem Mét 56 vi du dudi day
H H

c) Cycloalkene

p N Dkf”s (D)TJ?'/"D(T) P om
T(D) (D)T
(alkane) (cycloalkane) (cycloalkene)

2. V& cac cau tric 1ap the tuong tng va tir do giai thich cac hién tuong sau:
a) trans-Cyclooctene co thé lam quay mit phing 4nh sing phén cuc.
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Ddp dn: trans-cyclooctene ton tai dudi hai dang dong phén doi quang. Do vong nho nén hai doéng phan
nay khéng chuyén qua lai duoc. Vi thé nén trans- cyclooctene lam quay mat phang 4nh sang phén cyc.

: s,
\\‘\‘ E ”’// |

N\
N\

b) trans-cyclodecene khdng lam quay mit phing 4nh sang phan cuc.

Ddp dn: trans-cyclodecene ciing t6n tai dudi hai dang d6ng phan dbi quang. Tuy nhién, do vong du 16m
nén khi quay lién két, d6i quang nay chuyén thanh ddi quang kia. Ma hai d6i quang ning luong bing
nhau nén ludn tdn tai hdn hop can bing 50:50 cua ching, hdn hop racemic. Vi vy, trans-cyclodecene
khong lam quay mit phing anh sang phan cuec.

, - H H /'
Thi sinh phdi vé hinh minh hog méi duoc diém. Néu chz i gidi thich ma khéng vé hinh thi cho nita 50
diém. Néu chi vé hinh va ghi chii ma khong ldap ludn thi van dwoc day di diém.

3. Cho céc phenol Al-4.
Cén ctr trén cac higu ung cAu trac, hay giai thich:
a) Tai sao hop chit Al va A2 c6 gié tri pKa tuong duong nhau?

o H oo H
QO (;O
: Me Me
C ¢
|C|:| Me Cﬁ:' Me
(N N
A1 A2

DPdp dn: Do C & nhém CN & lai hod sp, nhém CN c6 dang thing va thé tich nhé, nén sy lién hop tao
hi¢u ung —C manh voi phenol khong bi anh huéng 1ap thé boi hai nhém iso- propyl (gay hiéu ung +]
yéu hon rat nhiéu so véi hiéu tmg —C cta nhom CN). Vi thé anh huéng —C 1&n hai vong phenol cua cac
nhém —CN 1a twong dwong nhau dan dén do linh dong ctia H phenolic trong Al va A2 la twong duong
nhau => pKa cua Al va A2 tuong du’omg nhau.

Néu thi sinh vé cdn bang acid-base va ldp ludn trén co s¢ hiéu ung —C hay cdu triic cong hwong quyét
dinh dén dé bén ciia base lién hop thi van cho du diém.

b) Tai sao hop chat A3 lai c6 gié tri pKa thap hon nhi€u so v6i hop chat A4?

CO',H Cé,H
Me Me
C £
(\,/N\ Me //W Me
0" O- 3 o-
A3 A4

Ddp dn: Trong trudng hop A3 nguyén tir N trong nhém -NO2 & lai hoa sp’, nhom -NO; phing. D& c6
su lién hop gitra nhém —NO; véi nhan benzene thi nhém —-NO; phai ddng phéng v&i nhan benzene (aé
¢6 su xen phi cuc dai gitta hé orbital 1t cia nhén thorh véi hé m cua nhém ~NO2). Khi d6 nhom —NO;
s& gy hiéu tmg —C manh, hut dién tir lam phéan cuc manh lién két O—H, 1am H phenolic linh dong. Tuy
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nhién, trong A4 khi nhém —-NO, ddng phing vé6i nhin benzene thi s& chiu twong tac khong gian manh
ctia hai nhém iso-propyl nén nhém -NO; s& 1éch khoi mit phéng voi nhan benzene, ddn dén viéc nhém
nay khong lién hop duoc v6i nhan benzene nén khong tao dugce hiéu Umg hit electron —C nhur trong A3,
vi thé lién két OH phenolic ctia A4 kém phéan cuc hon nén pKa clia A3 s& thp hon nhiéu pKa ciia A3.
Néu thi sinh vé cdn bang acid-base va Idp ludn trén co s¢ hiéu vng —C hay cdu triic cong huéng hodc
xen phi orbital quyét dinh dén dg bén ciia base lién hop thi vdn cho di diém.

4. Giai thich 1y do tao thanh san phdm ortho-, para- cia cac phan tmg chlorine hoa vao nhan thom véi ti

a)

toluene 36% 64%
Ddp én: Do nhém —CHj c6 thé tich nho, ¢6 hiéu ting diy electron kém qua hiéu tng cam tmg. Vi thé,
x4c xudt tao thanh san pham thé ortho- cao hon para- (i 1& gan 2:1).
Thi sinh vé co ché, phdn tich cdu tric bén hod cdc san phdm trung gian dé ldp ludn thi van cho du
diém.

b)
) MeMe MeMe
@*Me_ Cl, /@XMe
ACl
hutylbenzene 100%

Ddp dn: Do Bu: —C(CH3)s c6 thé tich rat 16n nén ngin can su tdn cong ciia tac nhéan vao vi tri ortho-
nén trudong hop nay chi thu duoc san phim thé para-. '

Thi sinh vé co ché, phan tich cdu triic bén hod cdc san phéam trung gian va énh huéng khéng gian dé
ldp ludn thi vén cho di diém. -

C.
OMe OMe
0 = Q 404

anisole 65% 35%

Pdp dn: Do nhom —OCHj3 1a nhom day electron manh qua hiéu tng lién hop, nhung lai gy hiéu ung
khong gian 1am gidm kha néng tn cong vao vi tri ortho-. Boi vy, trudng hop nay ti 1& san pham thé
para- cao hon ortho-.

Thi sinh vé co ché, phan tich cdu tric bén hod cdc san phadm trung gian va anh huéng khong gian daé
ldp ludn thi van cho du diém.

S. ,
V& cong thirc cdu tao ctia B1, v& 01 cong thirc ciu triic ciia B2 va cong thite ciu triic clia san pham B3
tuong Ung.

Dap an:
)j—Me H2804, t° )jr 1. 03 U
2 Me,s  Me" Me
Me Me 2
B1 B2 B3

Néu chi vé cdu tao cua B2, B3 (khong kém ldp the) thi chi dwoc nita s6 dzem méi cdu tao ding. Néu vé
sai tuwong quan cdu triic B2 va B3 thi chi cho di diém cho B2, va nua diém cho B3.

Néu thi sinh vé déng phan BI nhu sau thi vdn cho di diém:
Me

H

Me OH
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11 | Pé xuét co che cho céc qua trinh chuyén hoa sau:

2,0 1. (4/8 diém)
diém) O . 1. CH,=C=CHjy, hv
2. CHp=CHLi
3. 1% H30"
Cho biét: chuyén hoa qua giai doan dong vong [2+2]
Dadp an:

Ll*‘CH =CH,

2
ijf\ [2+2] B3 H30*
CH2

2. (4/8 dzem)

Me_ Me
M
m Me
Me Me Me Me ) Z Me
Me

Cho biét:chuyén hoa c6 qua giai doan gbc tu do

h Me_ Me M

v )

m — MeM

Me Me Me Me Z Me
Me

Ddp an:

1 hv
Me, Me Me ‘)I\:e Me Me
e =M Me = =
Me d Me e\r}br e Me - Me
i Me Me Me Me Me Me
3. (4/8 diém)

Yéu cau: v& co ché bang cAu dang ghé
Thi sinh phdi chuyén sang cdu dang ghé va viét diing co ché méi dugc di diém. Néu chi dé nguyén cdu

tao thi khéng dvwoc diém.

Dap an:
By
. H, )
HO _\\IPI’ 6] Br [@] By céc orbita! khéng
j— thuén lgi cho sy tach S
= — o e e t o 7
Br A B iPr

“ “ céc orbital song song

B
B: ’\ Br = thuan lgi cho sy téch ==
“'OW% — @f’hw Oﬁ.ﬁ
ipr A’ iPr g iPr
(Nét d4m dé chi ra twong quan song song hay khong cua cac orbital. Thi sinh khong cén danh déu su
song song nay. Thi sinh viét co ché ra san phdm bang phan @ng phan manh trung gian B van dugc diy

da diém). ’
4. (4/8 diem)

Cho biét: Phan tmg qua giai doan tao carbocation
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Ddp dn
Et
ﬁ mEt Et Et
o 3H Heg, o HC /K /k
H'("
Et)J\H = Et/U\»\H/ )\/\ )\/k )\/k )\/k

11
(4,0
diéem)

1. V& cong thire cau tao cua céc chét tir C1-C6.

Mbi cong thiee cdu tao ding dweoc 1/8 diém.

Cho biét: C2 chira nhém ~CONH>, C5 chua hop phan Cx.

Padp dn:
COzEt Br CO,Et Br CO,Et
y N/( NBS, DTBMP A N 1. CISO,NCO, MeCN y N/(
() “cosEt THF () coEt Na(Hg), NaH,PO, CO,Et
Cc1 (@]
HoN
C2: C13H17B|"N205
CO,Me COSCgH Me
Br Br
OMe OMe
1. NaBH,, MeOH 74 N HSCgH,4-p-Me, AICl; 74 N
- = NH = NH
2. TsOH*H,0, MeOH CH,Cl,
0] 6]
C3: C11H13B|"N204 C4. C17H17BFN203S
0]
Me\N//< Me
< NH HQ N o
Br
1. (CgH14)3SNCH,NH(CO)NHMe, NH
CuTC, THF 7/ N _MesoH /N
— NH o —
2. HCI, MeOH H,0, 100 °C
0]

C5: Cq 3H15BTN403

Cé6: C12H13B|’N403

MPT o
HQ N._O Me
Br \f \N4
NBS, DTBMP NH "g A/NH
—_— 7/ N
THF, H,0 Br—_L gn
Cx
o)
2. V& cong thirc ciu tao clia cac chat tir D1-D7.
Mbi cong thirc cdu tao dung duoc 1/8 diém.
Pdp dn:
o 1. CuBr-Me,S, CHp=CHMgBr Q OTMS
ij\ HMPA, TMSCI, THF OH  LiHMDS, TMSCI oTMS
2. mCPBA, NaHCOj3, CH,Cly
Me 3. HF, MeOH Me Je
. D1: CgH140z D2: C15H30028i2
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Me
Br Br Me-) O
\\ _NaH, TBSCI ©f\> 'BuLi, Et,0; A
N THF N acetone N
H TBS TBS
D3 D4: C17H27NOSi
OTMS
O Me
& Ned
" ‘
D2 + D4 —— \ O _1.DMP, CHCly _
CH,Cly, -78 ° N MeOH 2. TsCl, DMAP
TBS Et-N :
DS5: CzQH23NO 3 D6: C,7H27NO3S
=
Me Me
Me
Me Me NH,
1. LAH, THF NH4OAC N\
2. (COCl),, DMSO NaCNBH3; NH
EtsN D7: C20H23NO

tién chat hapalindole
3. V& cong thirc ciu tao cua cac chéat tr E1-E7.

Cho biét: E6 c6 lién két C=C lién hop véi nhém C=0, con E7 khdng chura lién két C=C lién hop véi
nhém C=0.

Méi cong thiec cdu tao dung duoc 1/8 diém.

Ddp dn:
Z 0 Br
Br ‘ = 0 Br
0 N |
K‘H 1.HyN  Nap;S0O4 H\ 110 °C, PhMe N
e T O %
Me” Me o COCI, PhNEt, Me” Me 0
E1: C17H24BFNO3 [EZ]I C14H1BBFN02
9 OK
. CF3;CH,0),P
Diels-Alder o) (CF3CH,0), \/\OMe O
—e
N B N
r Br
OHC \\/\\< MeO,C—F K/\«
E3: C14H1sBrN02 E4: C17H22BTN03
xt [Pd], HCO,Na, °
'Pr,NEt, MeCN N © 1. LiOH N
(d6ng vong) = 2. 110 °C, PhMe o \
MEOQC 0o
ES: C15H19NO3
OH
1. CH(OMe)3, , TsOH o
HOCH,CH,OH 1 LDA, HMPA 0y hv,xt [HO N
2. xt (-Hyp) 2. AcOH MeOH EO \
. 0o
E6: C18H21NO4 E7: C18H21NO4

Trang 6/12



4. V& cong thuc clu tao clia cac chét tir F1-F12.
Cho biét: tir F2 — F3 c6 budce oxi hoa -CH=CR;—-C(OH)R2R3 bing PCC tao thanh —CO-CR=CR2R3;
xt [PtCls, cod] c6 kha ning hoat hoa alkyne (hoat dong nhu acid Lewis); tr F4 — F5 c6 bude chuyén vi

qua carbocation; hon hop SOs-pyr, ’PerEt DMSO @& oxi hod alcohol bac nhét.
Mbi cong thire cdu tao ding dwoc 1/8 diém.

Ddp dn:
Me I\_Cl meLi Me KOH Me
HO
o Me  Ligr, THF Me Gioxane, © Me
Cl HO
F1: C11H17C|O F2:C11 H1802
0
1.Mg, CH=CCH,Br, Me,
’Pr3S|CI ‘base [HgClz 2] xt [PtCl,, cod]
2. PCC, CHyCly 2. 'Pr5SiCl, base 'PrOH, PhMe Me
OSiPry 0SiPry 0SilPry
F3: CoH360,Si F4: C32HeoO2Siz F5: Co3H400,Si
NNHTs
Me
_TsNHNH, _DIBAL-H _TBAF
TsOH, THF CH,Cl, Me
OSl’Pr3 0SiPrs OH
F7: Cy3H420Si
Me
Epoxy hod chon loc 303 pyr, 'Pl’zNEt
Me
DMSO, CH,Cl, © S
(0]
F9 F10: C14H200,
Me .
Nsz (OMe), % g}O\’r _HgO, H,S04
Me
rBuOK THF acetone, H,0  |Ho
HO // Me~ ~O
F11: C45H200 F12: C45H20

v
(3,0
diém)

Luu y khi cham cau lV:

- Cdc so dé dé xudt diéu che trong ddp dn chi mang tinh goi y vé nguyén tdc. Thi sinh c6 thé dé xudt
cdch khdac nhung ding thi vin dwoc du diém.

- Cdc chuyen hod trong so do can ghi du tdc nhdn, xuc tdc (neu cd) va diéu kién phan wng can thiét
(neu ¢6). Vi mbi chuyén hod ghi thidu tdc nhdn, xic tdc, diéu kién can thiét hodc khong xdy ra thi true
diém.

Tbng hop chit G1:

So @6 dé xuét:

Me O N—\ Me Q  HN
Ng_-COzH 1.SOCl, }—O H,, PdIC }—Q
| Me NH = ——— Me NH
P 2. Me HCl

NH2 Me Me (2/8)

Ve Ve (2/8) l CH,QH*

Hy, PAIC
base

Me,

Me—QNH

Me (2/8)
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Tong hop G2:
So d6 dé xuat:
0
o Q Me [Nj 9 Me
HNO /)
2 /U\ Zn/AcOH él\/\g H (\N/\éf\g
Me” "Me Me™ 0 o] N CH,O O\/‘ N
NOH U H H* H
(2/8) (2/8) (2/8)
Tong hop chat G3:
} So do d€ xuat:
Me Me Me
/©)\NH2 Cl_CO4E( /@)\H/\coza HCO,H /d\yACOZEt
L “oco CHO
M : M
e base e 28 - Me (218)
1. EtONa/HCO,Et
2. KSCN/HCI
Me CozEt Me COzEt
/@/kN \:\S 1. HNOy/NaNO, N/\g
Me \N 2. Nach3 Me HS)QN
(1/8) (1/8)
Tong hop chat G4: :
So'd6 dé xuat:

o O

MeMOEt

: NHNH,
Me

o N o
WMe 1. NaNO,/H* MME

o. NHbte
T dwe _teroo. T D-ve _tnanogm 3
_ ! 2. Me,SO /@r y 2. Zn/AcOH /@ \
‘MeO Me 3. NH,CI 4 Me™? Me e Me Me
(1/8) (2/8) (118)
A\ 1. Dé xuét co ché cia qua trinh chuyén hoa nay.
(3,5 ,
diem) NH3* NaNO, OH
Bn~ ~CO,~ HCLHO Bn” “CO,H
Pdp dn: Qua trinh chuyén hoa:
NaNO, + HCI === NaCl + HNO,
HN02 + H =——= H,0 + 'N=0
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. S Hlomy
H0: )y O ‘OH —OH2 OH,"
+ Ty MR ) A
NH; NH, N=0 EN® N N
)\ N=Y. H /'\
Bn CO,” Bn COzH Bn CO,H Bn COzH Bn COH
H,0: ) “
OH H‘cg?-l H 0 Ny*
‘OH 2
O = 0 = )\'/: C o
Bn Bn Bn 6\\—0 Bn K
OH OH W@ OH
(218) (2/8)
Thi sinh vé dung cdu truc Idp thé moi duoc diém.
2. ) CHO
a) V& cong thitc cau truc mdt doan mach chira 3 don vi dudng cla cellulose acetate. H——OH
Ddp dn: , HO——H
H OH
% m Lo
CH,OH
e OAe AO OAG AcO o b-gluco
c Ac OAC -glucose
b) Cellulose acetate tan trong acetone trong khi cellulose thi khong.
Dap an:

Khi & dang cellulose ban dau, cellulose con cdc nhém OH phén cuc, tao lién két hydrogen mang phén
tir tao thanh hé théng bén va phén cuc. Vi thé cellulose khong tan trong acetone. Khi chuyén thanh
cellulose acetate, cdc nhém —OH bi chuyén thanh nhém —OAc kém phén cuc va khong con kha ning
tao lién két hydro mang phan tir nén dé tan trong dung mdi hitu co nhu acetone.

¢) Acetone lam hong 4o bao hd cua hoc sinh vi:

Dadp dn:

Vi cellulose acetate tan trong acetone nén thanh phin nay trong vai tay 4o cua hoc sinh bj hoa tan trong
aceton, pha v& cau tric dang soi. Sau khi acetone bay hoi, cellulose acetate & lai nhung khong con cau
trac dang soi ma két tinh thanh dang tinh thé x6p tring, nhu viy tay 4o hoc sinh bi hong.

3.
a) V& cong thic céu tric cia (R)-(1-bromo-1-methylpropyl)benzene

Ddp dn: _

Cau trac cua (R)-(1-bromo-1-methylpropyl)benzene
Me, Br
o Et

b) V& cau tao ctia H1 va dé xuat didu chinh didu kién phan tmg d& H1 gan nhu khong con trong hdn
hop thu dugce sau phan Ung.
Pdp dn:
H1 la:

Me._Br C1oH13Br; MW: 213,11

o gt C: 56.36%; H: 6.15%; Br: 37.49%
Chét phan tmg 14 vira 12 bromide benzylic béc 3, lai khong dung thém tac nhan ndo nén chu yéu xay ra
phan ing theo co ché Sn1 hogc E1. Vi thé, @& G1 phan tng gan nhu hoan toan thi cach don gian nhét
1a néng nhiét 46 phan ung va/hogc kéo dai thoi gian phan tng. (Thi sinh c6 thé dé xudt thém dimg tdc
nhadn nhw muoi bac hodc kzem thi vén cho di diém).

¢) V& cAu tao H2 va dé xuét co ché tao thanh H2.
Ddp dn: i
H2 la san pham tach alkene.

Me
Me C10H12; MW. 132,20
Ph)\/Me hay Ph)\ C: 90.85%; H: 9.15%
Me

Co ché hinh thanh san phim téch E1
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Me Me

Me  Br  -Br ®
P T Ph)b( Ph)\/ Me " Ph)\!
‘\J OH,
d) Hay dé xut diéu chinh didu kién phan ung dé thu duoc chu yéu H2.
Padp an:

G2 duoc tao thanh boi phan tng E1 nhu vy cin ting nhiét d6 phan ting dé E1 thuén loi hon so véi
Sn1 (AG = AH - TAS).

d) V& cu tao H3 va dé xuét co ché tao thanh H3.

Ddp dan:
H3 12 benzylic alcohol. :
e . OH C10H14O; MW: 150,22
oS gt C: 79.96%; H: 9.39%; O: 10.65%

H3 duoc tao thanh tir co ché thé Sl

Me__ Br Br~ M@e MeH\%aH H* Me_ OH

* e Me * L, SN
okt Phﬁ Pt oV Et

H,0:

4.
Dé xuat co ché oxi hoa phan hydrocarbon no cia thudc:

= e e

gll/ —> \( [ >

e
(2/8 diem)
be xuét co ché oxi hod nhom methoxy cta thude:
a0 /—OH
kﬁ R-0 \OH R-0
S ¢ —_— . —— R-OH + HCHO
SFe/ :Fei :Fei
(2/8 diém)
Pé xuat co ché epoxy hoéa vong thom cia thudce:
CL DN
Lo . Sy .
/Fe\ /I:-e\ /Fe\
(2/8 diém)
Dé xuat co ché phenol hoa vong thom cua thudc:
O O O
&ﬁ \0H
f ~ \( (' —_— N
_Fe_ ’/Fe\ _Fe__
(2/8 dzem)

Luu y: Thi sinh viét co ché theo phan vng SET (trao doi don dién tik) dé tao ra trung gian carbocation
gbc van dwoc ddy dii diém néu hop Iy,

VI | 1.a) X1, X2 va X3 la hop chat chita hai nguyén td I va F.

(4,0 | Do % khbi lugng ctia F trong X1 1a khoang 31%, xac dinh duoc X1 1a IF;.
diém) | Phan tng phan huy X1 thanh I, va X2 la phan ung di li. Ma I, ¢6 chia iod ¢ trang thai oxi hoa thdp hon
trang thai oxi hod +3 cua iod trong IF3, nén s6 oxi hod cia iod trong X2 c6 the la +5 hodc +7.
Ma X2 phan mg v6i F2 & 280 °C tao ra X3 1a phan mg oxi hoa X2 nén sb oxi hod cta iod trong X3 1a
+7 va trong X2 1a +5.
Vay: X1:1F; X2: IF;s X3: IF7
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b) X2 va X3 ¢6 ciu trac nhu hinh. Tir cau trac, X2 1a phén tir phan cuc trong khi X3 13 phén tr khong
phén cuc. Do d6, momen ludng cuc cia X2 cao hon momen ludng cuc cua X3.

F
F El L WwF
Fui, | i F 41\
P flF
F F F
X2 ' X3

¢) Kha ning dan dién ctia X2 do cén bang tu phén li: 2 IFs = IF4" + IFs™ (*)

Khi hoa tan KF trong X2: KF + IFs — K'IFs~

Khi hoa tan BF; trong X2: BF3 + IFs — IF4"BF4”

Phan img cua IFs v6i KF hodc BFs tao ra luong ion nhiéu hon so voi lwong ion tao ra tir can bang (*) nén
d6 dAn dién coa dung dich thu dugc ting 1én nhiéu so véi o din dién ctia IFs ban dau.

d) Y1 va Y2 12 san pham thuy phan cta IFs. Y1 va Y2 tao thanh tr cing 3 nguyén t61a L, FvaO.
Cong thirc phén tr cua Y2: 10:F,
Phan tram khoi lugng cta iod trong Y2 14 71,3% nén:
126,9
126,9+16x+19y

=0,713=>16x+19y=51=>x=2,y=1

Vay, Y2: 10F i
Do IFs thuy phan thanh Y1 10i I02F nén Y1 1a IOF;.
Cau tric cia Y1 va Y2:

F
L U
[ Y
Y1 Y2

(Hoc sinh vé duing cau triic ldp thé méi dugc diem. Vi YA néu hoc sinh v€ (cdc) cau tric sau khong
duoc diém)

d) Y3 c6 thanh phan nguyén tb trong tu Y1 nén cdng thirc cua Y3: I0,F,
Phan tram khdi lugng cta flo trong Y2 1a khoang 40% nén:

Oy ~0,4=126,9+16x~28,5y = x=1,y=5
126,9+16x+19y

Viy, Y3: 10Fs
Véi didu kién sb oxi hoa cia iod trong X3 va Y3 nhu nhau, cAu tric cua Y3:

F//,,“ ' l “\\\F
Mo
2 |\F
Id 2 2 F
(Hoc sinh vé dung cau triic Idp thé moi duoc diém)
Phuong trinh phéan tng:
. 2IF7 + SiO; — 2I0Fs + SiF4
Vai tro xuc tac cua nudc:
IF7 + H,O — IOFs + 2HF
4HF + SiO; — SiF4 + 2H,0

¢) Cong thuc cua Z1: H,IO,
Phén tram khéi luong cta iod trong Z1 12 55,7% nén:
126,9
x+126,9+16y

=0,557 = x+16y~101=> x=5,y=6
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Vay, Z1: Hs1Oe. Céu truc cua Z1:

0

HO/,,,,'JI! \\\\\\ \OH

Ho™™ I\OH
OH

(Hoc sinh vé diing cdu triic Idp thé méi dwoc diém)
Phén tmg tach nudc cua Z1 tao ra Z2 ¢6 cau tric polime.
Cdng thirc don gian nhét cua Z2: H,IO,

Phan tram khéi lugng cta iod trong Z2 12 66,1% nén:
126,9
x+126,9+16y

=0,661=>x+16y~65=>x=1y=4

Vay, Z2: (HIO4)n. Do s phéi tri cta iod trong Z2 va Z1 nhu nhau nén cAu trac cha Z2 la:

0 OH Qy .OH
o °'“~~”- ---- Ol Ol T /\ \ \~"""\'\"3
/I\ /\ /I\ oac (LTI [ Orineee 1_._0/\
OH HO/\\O HO/\\O

(Hoc sinh vé duoc I trong 2 cdu triic 1a duoc du diém. Hoc sinh vé duoc cdu triic khdc thé hién duwoc
tinh ldp lai cia monome ciing dugc du diém).

2. a) Phan umg chuén d:
CH;COOH + OH~ — CH;COO~  + HxO

b)

— Binh tam gi4c (binh chudn do): trang rira bing nudc cét.

— Binh dinh mire: trang rira bang nuoe cét.

- Pipet: trang rira bang nudc cat r01 trang lai bang chinh dung dich dwoc hit bang pipet.

— Burret: trang rira bing nudc cit rdi trang lai bang chinh dung dich dugc dung trong burret.

¢) + Dung pipet hat chinh xac 10,00 mL gidm an vao binh dinh mac 100 mL, thém nudc cit &én gin
vach dinh muc r6i ding cong to hut nho timg giot nude cit dén vach dinh murc.
+ Dy nap, lic dé tron déu.

d) Hoc smh A st dung dung dich NaOH 0, 100 M d& lam chat chudn cho phép chudn do trén vi tuong
{mg v6i ndng dd gidm an khoang 5% thi ndéng d6 cia CH;COOH khoang 0,87 M, vay ndng do cta acid
acetic trong dung dich X khoang 0,087 M. Nén néu ding dung dich NaOH 0,100 M thi thé tich dung
dich NaOH tiéu tén khoang 8,7 mL, phu hop v6i viée st dung burret 25 mL dung chét chuan

Néu sir dung truc tlep dung dich NaOH 1,00 M thi thé tich dung dich chét chudn tiéu tbn khoang 0, 87
mL 12 qua nho dan dén sai s6 16n con néu st dung dung dich NaOH 0,010 M thi thé tich NaOH tiéu tbn
cd 43,5 mL vuot qua dung tich cua burret 25 mL.

d) Trong phép chuén d6 trén, san pham tao thanh la CH3COO"™ ¢6 mdi trudong bazo nén phai chon chi
thi @61 mau trong mdi trudmg bazo. Do vay ¢o thé chon chét chi thi 1a phenol d6 hodc phenolphthalein.
Khi sir dung chi thi la phenol d6 thi tai diém két thic chuén d9, dung dich a6i tir vang sang mau do.

Khi str dung chi thi 12 phenolphthalein thi tai diém két thuc chuan do, dung dich xuét hién mau hdng.

e) Tir két qua chuén d9, tinh duoc thé tich trung binh 3 lan 1am TN 13 Vxeon = 8,50 mL
— Nong d6 CH3COOH trong dung dich X 12 0,085 M.
= Nong d6 phan tram ctia CH;COOH trong méu gidm 3n 13 4,86%.
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