HOQI CAC TRUONG CHUYEN PE THI CHON HOQC SINH GIOI

VUNG DUYEN HAI VA PONG BANG BAC BO MON HOA HQC - KHOI 11
Thaoi gian lam bai: 180 phut
PE PE XUAT (Pé nay cé 10 cau,; gom 06 trang)

Ciu 1 (2,0 diém): Téc dd phan ing
1. Mot trong cac phan ung pha khi duogc nghién ctru k¥ 1a : Ha(k) + In(k) <7 2HI (k)
Khao sat hang s toc do cua phan tmg & cc nhiét do khac nhau thu dugc két qua sau

T(K) Ki(l/mol.s) K .1 (I/mol.s)
400 8,37.1071 3,25.1071
500 2,48.107 1,95 .10°
600 2,38.10* 2,97.10°°
700 3,22.107 5,61.10™
800 1,27 2,85.10

a. Cho biét phan tmg thu nhiét hay téa nhiét? Tinh entanpi va entropi ctia phan tng.
b. Tinh dd phan ly ctia HI & 600K.
2. Phan tng clo hoa axit fomic trong pha khi xay ra theo co ché day chuyén sau:

k.
- Sinh mach: Cl, — ot
. k
- Phat trién mach: ClI' + HCOOH —> HCl+ COOH
k
Cl, + COOH —2— HCl + CO, + CI

- Ngit mach: CI' + thanh binh 5, Cl (thanh binh)
Hay chung t6 phuong trinh dong hoc cua phéan ung c6 dang:
i d[Cl,]
dt
Cau 2 (2,0 diém): Can bang va phin tng trong dung dich — Pin dién
Dung dich A gom AgNOs 0,050 M va Pb(NOs)2 0,100 M.
1. Tinh pH cta dung dich A.
2. Thém 10,00 ml KI 0,250 M va HNO3 0,200 M vao 10,00 ml dung dich A. Sau phan ung nguoi
ta nhung mot dién cuc Ag vao dung dich B vira thu duoc va ghép thanh pin (c6 cau mubi tiép xtc
hai dung dich) v61 mdt dién cuc c6 Ag nhiing vao dung dich X gam AgNO3 0,010 M va KSCN
0,040 M.
a. Viét so do pin .
b. Tinh stic dién dong Epin tai 25°C .
c. Viét phuong trinh phan tmg xay ra khi pin hoat dong.

=k.[CL,][HCOOH]

d. Tinh hing s6 cAn bang cta phan tng trén .
Cho biét: Ag"+ H20 — AgOH+H" (1) ; Ki=10117°



Pb2* + H:0 ~—  PbOH' +H' (2) ; Ko=10 7%
pKs: Aglla 16,0; Pbl:1a 7,86; AgSCN 1a 12,0 .
By, = 079V i = 0,05921g
3. Epin s& thay ddi ra sao néu:
a. Thém mdt lugng nho NaOH vao dung dich B?
b. Thém mdt lugng nho Fe(NO3)3 vao dung dich X?

Céu 3 (2,0 diém): Nhiét hoa hoc — Cén bang hoa hoc

1. Bé xac dinh phan tir CaCl c6 bén virng vé mit nhiét dong hay khong, ngudi ta dua trén ning
luong mang ludi hoac nhié€t hinh thanh AfH®. Dya vao cac dit liéu sau, tinh AfH® cua CaCl theo chu
trinh Born — Haber:

Nhiét néng chéay (AnsH®) ctia Ca: 9,3  kJmol!

Ning luong ion hoa thir nhat (I;) cua Ca:~ 589,7 kJ mol™

Ning luong ion héa thtr hai (I2) cta Ca: 1145,0 kJ mol!

Nhiét hoa hoi (AvH®) cta Ca: 150,0 kJ mol!
Ning luong phan cét lién két (D) cia Cl:  240,0 kJ mol™
Nhi¢t hinh thanh (AfH®) ctia CaCly: -796,0 kJ mol™!
Ai lyc electron (EA) cia Cl: -349,0 kJ mol!

Ning lugng mang ludi (ALH®) cia CaCl:  -751,9 kJ mol™!

2. Pé biét liéu CaCl c6 tu oxi hoa — khir tao thanh Ca va CaCl, khong, nguoi ta can tinh nhiét cua
phan tng nay (bién ddi entropy AS rat nho, ¢ thé bé qua). Su tw oxi hod - khir ctia CaCl c6 thé
xay ra vé mat nhiét dong hay khong? Dung két qua tinh toan dé chig minh.

3. Cho can bang hoa hoc:

N2 )+ 3H2 1) — 2NH3 (o) ; AH" = _ 46 kJ.mol"" .
Néu xuit phat tur hon hop chira N> va H theo ti 1¢ s6 mol ding béng hé s6 ti lugng 1: 3 thi khi dat
t6i trang thai can bang (450°C, 300 atm) NHs chiém 36% thé tich.
a) Tinh hing sb can bang Kp (ghi rd don vi néu co).
b) Giit ap suit khong doi (300 atm), can tién hanh & nhiét do nao dé khi dat toi trang thai can bang

NH3 chiém 50% thé tich? Gia sir AH" khong thay ddi trong khoang nhiét d6 nghién ciru.
Ciu 4 (2,0 diém): Hoa nguyén t6

Nitrogen 1a mot nguyén t6 phi kim phd bién, né ton tai dudi dang phan tir khi N, chiém dén
78% khi quyén Trai Dat. Ngoai ra, né dong vai tro quan trong, c6 mit trong moi co thé séng. Hién
nay, phuong phap ¢ dinh Nitrogen khong khi phd bién nhat 1a chu trinh Haber-Bosch duya trén
phan tmg giita Nitrogen va Hydrogen dé tao nén Amonia.
Tuy nhién ngay nay, nguoi ta van c6 dinh Nitrogen thong qua mudi M (Chira 50% khdi lwong Ca)
dé 1am trung gian cho sy tong hop cac chat N, O, P va Q.



C N, H,0

CaCO;— K —> L > M——X +CaCO;
l 1,0 HZOl Co,
CuCI/NH,CI
0 = N CaCO3;+ P —»Q
NH;
HNO;

R——> S

Tur cac dit kién sau, xac dinh cac chat K, L, M, .. .trong so dd trén, viét phuong trinh héa hoc cho
tung phan Gng:
- Céc phan ng tao thanh K, L, M, X, Q, R déu co su tham gia cua yéu t6 nhiét do.
- Qlamot trimer vong ctia P va tirng gy vu bé bdi 16n tai dat nude dong dan thir hi thé gisi
hién tai.
- S 1a mot mudi trong dé cation va anion co cAu trtc hinh hoc tuong tu nhau.

Ciu 5 (2,0 diém): Phirc chat

1. Str dung thuyét VB gidi thich sy hinh thanh, tir tinh va dang hinh hoc cua céac phirc chét sau:
a) [Co(NH3)6]Cl> b) Ko[PtCl4]

2. Sur dung thuyét truong tinh thé, giai thich sy hinh thanh, tir tinh, momen tir va tinh nang lugng

bén hoa tinh thé cho phirc chat spin thap [Mn(NH3)6]Cls

3. Cho dong khi X di qua kim loai M thu duoc phirc chat A; chira 28,57% kim loai M theo khdi

luong. Phirc chat A; bi quang phén tao thanh phirc chat A, chira 30,77% kim loai M theo khdi

luong. Xéac dinh A va As, vé cAu trac hinh hoc cua chung.

Ciu 6 (2,0 diém): Pai cwong hiru co

Meldrum’s acid (A) c6 pKa = 7.3 ¢6 tinh acid cao bat thuong so véi cac dan chit diester, vi du

nhu dimethyl malonate (B) (pKa=15,9), trong khi d6 5,5-dimethyl-1,3-cyclohexadione (C) va

pentane-2,4-dione (D) lai co tinh acid khong qua khéc biét (pKa=11.2 so vdi 13.43).

(@]
Meldrum's acid

a. Néu cac li do chung gy ra tinh acid ctia cac nguyén tir H trong céc hop chat trén.

b. Hiy giai thich 1y do vi sao A va C lai ¢6 tinh acid cao hon so véi cac hgp chat mach hé twong
ung B va D.

¢. Giai thich li do vi sao Meldrum’s acid lai c6 tinh acid cao bat thudng.



Cau 7 (2,0 diém): Co ché phan &ng héa hoc hiru co
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Céu 8: So dd tong hop hiru co

1. Morphine la mdt loai thudc phién manh dugc tim théy tu nhién trong cay thude phién, mot loai
nhita mau nau sam & anh tac (Papaver somniferum). N6 chi yéu duoc str dung nhu mot loai
thudc giam dau. N6 tac dong truc tiép 1én hé than kinh trung wong (CNS) dé giam dau va gay
thay d6i nhan thirc ciing nhu phan tng cam xtc ddi v6i con dau. Morphine gy nghién va dé& bi
lam dung vi vy da c6 nhiéu nha nghién ctru tong hop né va sau day la mot trong sb do:



MeO
Hooc Li, NH; (CH,OH), Et;N, Pd,(dba)s
- A — L i B OH > C D
ove  t-BUOH; -78°C BF;.0Et DMAP, EDC, DCM DMF

Et,0

[€)C] . .
Ph;CBF, E (PhSe0),0 F BnNHMe LAH, THF H CH(OMe),NMe, I Tl(O-lPr)4=
DCM, rt PhCI, 120°C It Decalin, 250°C PhSiH3, rt
TsOH, PhMe K CICO,CH(CI)CH; . FuN. TsCl Se0,, t-BuOH‘ N DMP o

DCE DCM dioxane DCM, rt

NaBH,, MeOH Li, NH BBr

4 - P 3 o Q 3 o

t-BuOH, THF

H

Ol
Morphine

2. Tetrahydrocannabinol (THC) 1a thanh phan hoat dong than kinh chinh cta cin sa va 1a mot
trong it nhat 113 tong sd cannabinoid duoc xac dinh trén cdy nay. Giéng nhu hau hét cac chat
chuyén hoa thur cép c6 hoat tinh duogc 1y cua thuc vat, THC 1a mot cht béo co trong can sa.La
thanh phan chinh cta cay can sa dé gy ra cac hiéu Gng than kinh. THC 1an dau tién duoc phat
hién va phan 1ap boi nha hoa hoc nguoi Israel Raphael Mechoulam tai Israel vao nam 1964.
Nguoi ta phat hién ra réng, khi hat thudc, tetrahydrocannabinol dugc hép thu vao mau va di
chuyén dén ndo, tu gén vao céc thu thé endocannabinoid ty nhién nim trong vo nao, tiéu ndo va
hach nén. Dbay 1a nhitng phﬁn ctia ndo chiu trach nhiém vé suy nghi, tri nhg, niém vui, su phéi
hop va chuyén dong.

Duéi day 1a 1 trong nhitng cach tong hop THC ngudi ta da tim thiy:
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Céu 9 (2,0 diém): Xac dinh ciu tric cac chét hiru co
Khi brom véi 2,3-dimethylbutane, mét lwgng 16n cac bromua dugc hinh thanh. Hop chat X chi
cho 1 tin hiéu trong dai "H - NMR va 2 tin hiéu trong phd '>C - NMR. Hop chit nay chira 79,96%
brom theo khéi lwong. Trong nghién ctru phan Gmg ndy, ngudi ta phat hién ra chit trung gian Y.
Chat Y dua ra 3 tin hiéu trong phd '3C — NMR va chita 66,6% brom. Ngoai ra, ngudi ta phat hién
chét X duoc hinh thanh bang cach brom hoa 3,3-dimethyl-2-butanol.

a. Xac dinh céu tric cua céc chat X va'Y

b. Viét cac co ché cua cac mo ta trén
Céu 10 (2,0 diém): Hop chit thién nhién
Amygladin (A), C20H27011N la mét disaccharide thién nhién khong c6 tinh khir va chi chtra lién
két B-glycoside. Thuy phan A bang dung dich acid lodng thu dugc Glucose va hop chit B
(C7H60) 1am mét mau nude brom. Khi dun A vé6i dung dich acid dic thi thu duoc glucose va hop
chét C (CsHsO3). Oxy héa C bang dung dich KMnOa, sau d6 acid héa thi thu duoc D khong 1am
méat mau dung dich nudc brom. Cho A tac dung véi Mel du trong mai truong kiém, sau do6 thuy
phan trong méi trudng acid, réi cho cac san pham tao thanh tac dung véi HIO4 du thi thu dugc 1
s6 san pham trong d6 c6 2,3,4,6-tetra-O-methyl-D-glucose, 2,3-dimethoxybutandial va
methoxyetanal.
Hay xac dinh cu tao ctia Amygladin (A), B, C va D.



