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PE CHINH THUC

Cho: Hang s6 Plank h = 6,626.10°%* J.s; Toc dé dnh sang ¢ = 2,998.10° m.s*; 86 Avogadro
Na = 6,022.10%; Hang s6 Faraday F = 96485 C.mol™*; 1eV = 1,602.10°J; R = 8,314 J.mol"L.K%;
0°C = 273K; Khdi lwong electron me = 9,1094.103kg; my = 1,6726.102°kg; mn = 1,6748.102°kg;
1u = 1,6605.10%"kg; Nguyén tir khoi ciia Co = 59; Sn = 118,69; B=10,81; O = 16; Pb =207; S = 32.
Cau 1: (2,0 diém)

1. Str dung thuyét obitan phan tir hdy viét ciu hinh electron cua cac phan tir va ion sau: N2, Oz, N2,
N2, O2* rdi tir d6 sap xép cac tieu phan (phan tir hay ion) nay theo thir ty ting dan nang lugng ion
hoa tha nhat. Giai thich.

2. Bo dai lién két C-C trong cac cacbua cd cong thic MC2 nam trong khoang 119 dén 124 pm néu M
1a kim loai nhém 2 (11A) hozc cac kim loai khac thudng tao ra ion 2+, nhung lai xap xi khoang 128
dén 130 pm vai cac kim loai nhdém 3, ké ca céc lantan, vi du nhu YC, hoic CeC,. Tai sao lién két
C-C cua cac cacbua cua kim loai nhdm 3 lai dai hon?

Cau 2: (2,0 diém)

1. Thuc hién gidn no dang nhiét 3,00 mol khi CO2 & nhiét d6 15°C véi p suat c¢b dinh bén ngoai bang
1,00 bar. Thé tich ban dau va thé tich cudi cta khi lan luot 12 10,0 L va 30,0 L. Gia si khi CO> la
khi Iy twong. Hay tinh bién thién entropi caa hé (ASsys) Va cia méi trudng xung quanh (ASsur).

2. Mot nghién ciru d¢a Khao sat vé dong hoc ctia phan tmg phan hity xtic tac axit fomic trén xuc tac tao
nén cac mang mong vang, xiy ra phan tng:

K K
HCOOH (k) ————= HCOOH —> CO;(k) + H,(K)
Au

O giai doan d4u tién axit fomic hap phu rdt manh trén bé mat vang voi hang sé can bang ki, roi sau
d6 n6 chuyén thanh cac san pham phan tng véi hang s6 toc do phan tng 1a ko.

Téc d6 phan tng tong thé duoc mo ta boi biéu thire sau: V = ki.Kz. (Pacoon)* = K. (Prcoon)”.

Trong d6 k = k1.k; x bac phan tmg theo HCOOH; Prcoon 12 4p suit cia HCOOH.

Duéi diéu kién thi nghiém, co thé gia dinh ring cac san pham tao thanh khong bi hip phuy trén
bé mat chat xtic tac va lugng axit fomic bi hap phu & mét thoi di€ém nhat dinh 1a khong déng ké so
v6i luong axit fomic khong bi hap phy. Ban dau binh phan mg chi chira hoi axit fomic ¢ 22°C. Dix
kién vé su phu thudc cua 4p suat tong trong binh phan tng theo thoi gian dugce cho dudi bang sau:

t (phut) 0 5 15 30 60

Pténg (Pa) 80 88,8 104,1 119,7 140,5
Trong mot thi nghiém khéc, ciing nghién ctru phan tng nhu trén nhung & nhiét do 32°C. Dit kién

vé su phu thudc ctia p suat tong trong binh phan tmg theo thoi gian dugc cho dudi bang sau:

t (phat) 0 10 20 40

Pténg (Pa) 80 121,8 141,8 155,9

a. X4c dinh bac clia phan tng theo axit fomic & 22°C va ¢ 32°C.

b. Tinh nang luong hoat hoa cua phan tng.
Cau 3: (2,0 diém)



1. Hinh bén 1a minh hoa cua mdt mang tinh thé chua 16 ti 18 hop thuc
ctia thiéc oxit (SnxOy) trong d6 cac nguyén tir nhod (xam) 1a Sn, 16n
(den) 1a O.

a. Xéc dinh hé s6 ti lugng cia SnxOy, nghia 1 tim cac hé sd x, y.
b. SnkOy 12 mot oxit ludng tinh. Viét phuong trinh cho thay oxit nay
phan tmg nhu thé nao véi dung dich HCI du va NaOH du.

2. Cho biét cac thé khur:

Sn** (aq) + 2e"— Sn?* (aq) E° =+0,15V
Sn** (aq) + 26" — Sn(r) E°=-0,13V
Chiéc ctic 40 ndy duoc nhung vao dung dich hai mudi, SnSO4 va Sn(SO4)2. Ca hai mudi déu c6
ndng do mol 1 M. Khéi luong chiéc cuc 4o s& thay doi nhu thé nao?

3. Lay 2,5 gam COCIl; dun néng dén thé tich (khi) 1,7 dm® & 400°C va 101325 Pa, va 2,8 dm® khi &

550°C va 101325 Pa (két qua caa phan tng phan huay khéng hoan toan)
a. Tinh cac hang sé phan hay K¢ va K, caa COCI, & hai nhiét do nay.
b. Tinh cac gi tri AH® va AS®, gia sir rang chiing khéng phu thudc vao nhiét do.
Cau 4: (2,0 diém)

1. Can 0,06 gam axit mot nic HX rdi hoa tan vao 1 lit nude cat. pH cua dung dich tao thanh (dung dich
A) 12 3,9. Dung dich A dugc pha lodng 10 Ian, tao thanh dung dich B. Tiép tuc pha lodng dung dich
B thém 10 lan, thu duoc dung dich C. Biét rang d6 phan li caa HX trong cac dung dich B va C khac
nhau 2,082 lan.

a. Tinh @6 phan li cua HX trong cac dung dich B, C va A.
b. Tinh ndng d6 HX trong dung dich A, khdi lugng mol cia axit HX va hang sb phan li cia no.

2. Pé lam giam ham luong chi trong nudc thai nhiém doc chi, ngudi ta c6 thé dung voi dé két tua chi dudi
dang Pb(OH).. Biét tich s6 tan T(Pb(OH),) = 10%. Cac phuc hydroxo cua chi Pb(OH)*, Pb(OH),",
Pb(OH)s" ¢6 hing sé bén tong cong twong tmg 1a Bu1 = 10%°, Bro = 1008 B13 = 1032, Biét rang
Pb(OH)." 1a Pb(OH). ¢ dang phirc tan. O pH = 8, lugng chi tan trong nudc di & mic dé nude dat tiéu
chuan nudc sinh hoat chwa? Biét tiéu chuan nudc sinh hoat chi cho phép luong chi nho hon 10
microgram/lit.

Cau 5: (2,0 diem)

Pon chit X phan ¢ng vai halogen Y2 sinh ra mot khi XY3 gay ngat tho. Khi cho hop chat ZY
phan wng vai XY3 sé tao thanh axit. Phan ng gitra NaZ véi XY3 tao thanh hop chét hai nguyén t6
Al thudc vé nhém hop chat ¢ thanh phan gidng nhau. Bén canh hop chat A1, mét loat cac hop
chat chira hai nguyén té X va Z dugc tim thay trong cac chuyén hoa khéac nhau 1a A2, A3, A4, A5;
trong d6 cac chat A1, A2, A4, A5 bic chay trong khdng khi am.

Mot s6 tinh chat cia cac hop chat tir A1 — A5 cho & bang sau:

Chat  [Trang théi Phan khéi luong cua X (%) S nguyén tir X trong phan tir
Al Khi 78,3 ?

A2 Khi 81,2 4

A3 Long 83,1 ?

A4 |Long 85,7 ?

A5 Ran 88,5 10

a) Xac dinh cac chat tir A1 — A5 va cac nguyén té X, Y va Z.

b) Viét cac phan ung di xay ra.

¢) Tai sao cac dung cu thay tinh (Na20.Ca0.6Si02) trong phong thi nghiém khong thé dung dé chira
dung dich YZ?



d) V& cu trc caa Al.
e) Néu cho luong du NaZ phan &ng véi XY3 sé tao thanh mudi. V& cau tric anion mudi nay.
Cau 6: (2,0 diém)
Khi hoa tan 10 gam tinh thé CoSO4.nH20 vao 100 gam nudc thu dwoc dung dich CoSO4 5%. Axit
hoa dung dich nay bang H2SOs dic, sau d6 1am ngudi san phdm bang nudc da, rdi tién hanh dién
phan. Str dung thanh Pt c6 téng dién tich 32 cm? 1am anot, véi mét d6 dong 0,055 A/em® va hiéu
suat dong 93%. Sau dién phan thu duoc chit X két tia mau xanh lam — xam & anot. Oxi hoa X
bang nudc 1am giai phong khi Y khong mau, khong mui, thuc ddy sy chay. Khi Z véi thanh phan
dinh tinh gidng nhu Y 13 mét trong nhitng san pham phu, dugc tao ra theo nhitng lwong nhé & anot
trong qué trinh diéu ché X. Phan tmg cua dung dich CoSO4 trong H2SO4 véi khi Z ciing tao ra X.
a. Xac dinh CoSO4.nH0.
b. Xéc dinh cac chat X, Y, Z va viét cac phan mg xay ra. Biét trong X c6 chira 16,14% Co vé khoi
luong.
c. Can tién hanh dién phan diéu ché X theo phuwong phap di mé ta & trén trong bao 1au dé chuyén hoa
90% coban thanh X.
Cau 7: (2,0 diém)
1. Axit deoxyribonucleic (ADN) 14 cac polynucleotit mang thong tin di truyén trong co thé sinh vat.
Céc nucleotit cau thanh nén phan tir ADN la deoxyadenosin (dA), thymidin (dT), deoxyguanidin
(dG) va deoxycytosin (dC).
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HO
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Deoxyadenosin (dA) Thymidin (dT) beoxyguanidin (dG)  Deoxycytidin (dC)

a) Hay cho biét nguyén tir nito nao trong dA c6 tinh bazo yéu nhat, nguyén tir nito nao trong dT c6
tinh bazo manh nht.

b) Céu triic khdng gian caa cac chudi xoan kép ADN duoc hinh thanh nho lién két hydro gitra cac don
vi nucleotit ciia hai mach theo quy tic: dA - dT (3 lién két hydro) va dG - dC (2 lién két hydro).
Hay biéu dién cac lién két hydro do.

¢) Hay biéu dién ciu tric caa hop chat 2-deoxy-D-ribozo [(3S,4R)-3,4,5-trihydroxipentanal] dudi dang
cong thire chiéu Fischer va cong thuc phéi canh.

2. Hay cho biét hop chat nao dé& tham gia phan @ng Sn1 nhat trong sé ba hop chét dudi day?

o o
e
E/(CI Cl cl

Cau 8: (2,0 diem)

1. Linalool 13 nguyén liéu tho dé tong hop vitamin E. N6 duoc téng hop tir a-pinen: tir hdn hop (-)-o-
pinen véi chét khir chon loc Pd/H> tao ra cis-pinan. Khi c6 mat mot chét khoi mao tao géc, pinan s&
tao v&i oxi khong khi hdn hop gém 75% cis va 25% trans-pinanhidroperoxit. Sau d6 khir bang
NaHSO3 sé tao ra pinacol c6 thé tach duoc bang cat phan doan. Viét so dd phan tng.

2. Patchoulol hay ancol patchouli (C1sH260) la mét terpen dugc trich ra tir patchouli - mét loai thao
mdc caa ho bac ha. Loai thao moc nay dwoc tim thay nhiéu cac qubc gia ving Caribe hoic & chau
A, dac biét 1a Trung Quédc, An P9, Indonesia,... Patchoulol ¢6 mui hwong rat ndng va manh, né
duoc sir dung dé 1am nudc hoa tir nhiéu thé ki trudc cho dén tan bay gio. Nam 1984, nha khoa hoc
ngudi Nhat Ban Yamda K cung cac dong sy di cong bd trén tap chi Tetrahedron céng trinh tong



hop patchoulol tir cac hop chét hitu co don gian. Mot phan trong quy trinh tong hop patchoulol
duoc tom tat trong so dd sau ddy (san pham cudi 1a mot tién chat cua patchoulol).

o
i) PhgP*-CHy H, LiAIH CrO HOCH,CH,OH
COOCH - s ¢ * »D PAAY)
i) CH,N, Pd 7 N
OCH;,4
OHC
. 0 .
i) Li/NH5, t-BuOH . CH3;0ONa CH3;COOH i) t-BuOK |
i) H;O0* i) H*
H
¢}

ZN/HCI _ | CrO3/H,SOy

Hay du doan cac san pham trung gian tir A dén J.
Cau 9. (2,0 diém)
Dé nghi mot co ché thich hop cho phan tng sau day:

a)

(0]
b)

MeO
c)

1) LiNiPr,, -78 °C
> A (C44H5,0
. 2) CH,=0 (C14H2004)
H

Hop chit A khong chira lién két d6i C=C.

d) Me o Me
| N A A W m‘
e ——
Me™ Me 0=$ Lewis acid
0]
(@]

Cau 10. (2,0 diém)

Nepetalacton A 13 mot chit ty nhién c6 cong thuc phan tir 14 C1oH1402. Céu tric caa hop chét
nay duogc xac dinh qua chudi phan g sau:

Chat A duoc hidro héa xtc tac cho ra axit B (C10H1802). Qua khao sat nguoi ta nhan thiy phan
g hidro ho4 trén sir dung dén 2 mol hidro cho mot mol A, trong d6 1 mol ding dé khir nbi doi
C=C con 1 mol ding dé ma vong lacton va khir ancol.

Chat B bi khir bai LiAIH4 cho ra ancol C (C10H200). Chét C tac dung véi anhydrit axetic cho ra
mot este D. Nhiét phan chét D s& loai di mot phan tir axit axetic va tao thanh mét anken E (C1oH1s).
Tién hanh ozon phan hop chat E thi thu duoc fomandehit va 2-metyl-5-isoproylxiclopentanon.



1. Hay xéc dinh cu trdc cac chat trung gian E, D, C, va B. Tir d6 suy cau trlic c6 thé c6 cua chat A biét
rang vong lacton & chit A 1a vong 6 va chiing to ciu tric cua né thoa quy tic isopren.

2. Chit A hoa tan tir tir trong dung dich kiém lodng va sau khi axit hoa dung dich nay nguoi ta thu
dugc axit F. Trong dung dich nuéc, F tén tai & 3 dang hé bién F1, F2, Fs. Hiy dé nghi cac dang hd
bién F1, F2, F3 biét rang Fs s& phai qua c&c qua trinh hidrat hoa dé tao thanh F2 va c6 mot dang dé
tao oxim va thiosemicacbazon ciing nhu tham gia phan tng trang guong. Suy ra cu trdc thyc caa
nepetalacton.



SO GD&DT HAI DUONG PE KHAO SAT POI TUYEN HOC SINH GIOI
TRUONG THPT CHUYEN

NAM HOQC 2022 - 2023

NGUYEN TRAI -
MON: Hoba hgc
— Thoi gian lam bai: 180 phait (khéng ké thoi gian giao dé)
DAP AN (Pé thi c6 04 trang, gom 10 cau)
Ngay thi: 30 thang 8 nim 2022
Cau N@i dung piém
1.1 | Cau hinh electron cua céc tiéu phan trén theo thuyét MO:

N2: (625)%(025™)? (m2p)* (02p)°.
O2: (025)° (025%)? (02p)? (m2p)* (T2p*)°. 0,75
N2% 1 (025)* (025*) (m2p)” (02p)° (m2p™)?.
N2 : (025)? (025*)* (2p)” (02p)° (m2p™)".
02" : (025)? (625*)? (02p)? (m2p)* (m2p*)?.

Tiéu phan co6 ning luong ion hda nho nhat chinh 14 tiéu phan cé e dé bi mat di nhat. 0,75

Tir cAu hinh e theo MO ciia cc chét thi

+ N2 kh6 mét electron nhit so véi cac tiéu phan con lai. Do & N2 electron c6 mirc ning
luong cao nhat nam & mirc mzp 1a MO lién két. Trong khi 4 tiéu phan con lai déu co e
cudi cuing nam & mic MO phan lién két nén s& d& mit electron hon nhiéu so véi Na.

+ Tiéu phan d& bi mat electron nhat s& 12 N2> do ion nay c6 dién tich am Ion, tac luc
day giita cc e ¢ ddy s& lén hon dang ké so véi Ny

+ Vi O2* do s6 e it hon sé dién tich hat nhan nén s& xuat hién lec hit manh gita hat
nhan véi e ngoai cung.

+ Con lai gitra N2” va Oz thi s6 proton giita Oz & I6n hon so véi N2” nén c6 thé dy doan
rang luc hat cua hat nhan 1én 2e & mie * cta Oz s& 16n hon Ny

Nhu vay thir ty nang lugng ion héa thir nhat cia cac tiéu phan tang dan la:

N2Z< N2'< 02< 02%< Na.

1.2 | Xét cac phan tir CaCa, CeC2 va YC, khong phai cac phan tir dang dién tir. Trong khi
Ca?* khdng cd cac electron hda tri thi cac ion +2 bat thudng tir cac nguyén té nhom 3 lai | 1,0
c6 1 (Y?*) hoic 2 (Ce?*) electron hoa tri. Do c6 thé c6 su chuyén mat do electron hoa tri
dén cac orbital 7* cua ion dicarbide (hay acetylide), Iam giam bac lién két va khién cho
d6 dai tang lén.
2.1 | M6 ta qué trinh: Trang thai 1 Trang thai 2 0,5
V1=10L, T1=313,15K V,=30L, T2 =313,15K
AS = annE = 3.8,314.In& =27,4J K"
o |4 10
Vé6i moéi truong xung quanh, qué trinh gidn no kém theo su bién doi nang lugng:
0 = Pngoai. AV = 10° N/m?. (30.10° m® - 10.10°m?) = 2000 J
Do nhiét @ moi truong khong doi, ta co:
g 200 oy gk
*“’ T 313,5
2.2 | a. Xac dinh bac cia phan ing 0,5
*) & 22°C
Ky ks
HCOOH (k) =———= HCOOH —— CO;(K) + H; (k)
Au
80-a a a

Dit a (Pa) 1a ap suat cia HCOOH d4 tiéu hao trong thoi gian t.




= Pung=80—-a+a+a=80+a
- Néu phan mg c6 bac bang 0 theo chit phan tng thi trong ciing mét chu ki thdi gian
thi s& c6 nhitng lwong HCOO bj tiéu hao, diéu nay khong pha hop véi thuc nghiém.
- Xét truong hop phan tng bac 1:
P=Po.e* = e*=P/Py= -kt =InP/Po=> kt=InPo/P
Nhan thay cac gia tri k 12 x4p xi nhau = phan tng tuan theo dong hoc béc 1.

*) & 32°C
ky K,
HCOOH (k) =————= HCOOH ——— CO2(K) + Hy(K)
Au

80-a a a
Dit a (Pa) 13 4p sudt cia HCOOH d3 tiéu hao trong thoi gian t.
Péng=80—-a+a+a=80+a
Tuong ty
Nhan thdy cac gia tri k 13 x4p xi nhau = phan Gng tuan theo dong hoc béc 1.
K’ts = (0,0739 + 0,0740 + 0,0743)/3 = 0,074 (phat?)

0,5

b. Theo Areniut k = A.e¥RT,
Xét & hai nhiét do 22°C va 32°C.
RT.T, ky 8,314 x 295 x 305 0.0234
x Ln 2

= XLn— = n—— =86,1kJ/mol
T,-T, () 295 - 305 0,074

Ea

0,5

3.1

a) + C6 8 nguyén tir thiéc & dinh va 1 ¢ tdm, do d6 6 mang chtra s6 nguyén tar Sn 12
8 x 1/8 + 1 = 2 nguyén tr Sn
+ C6 4 nguyén tir oxi & mat va 2 nguyén tir bén trong hinh hép chir nhat, do do6 c¢6
tong cong: 4 x 1/2 + 2 = 4 nguyén ta O
Vay x 1y =2:4=1:2.Cong thuc thuc nghiém: SnO..

0,5

b) Phuong trinh phan Gng:

SnOz (r) + 6 HCI (aq) — H2[SnCle] (aq) + 2H20 (1)

SnO:z (r) + 2 NaOH (aq) + 2 H20 (s) — Naz[Sn(OH)e] (aq).
(Hodc SnOz2 (r) + 2 NaOH (aq) — Na2Sn03 (aq) + H20 (1))

0,25

3.2

Qua trinh ty dién bién: : Sn** (aq) + Sn (r) — 2 Sn* (aq)
E°=E°un-E°x=0,15V - (-0,13V) = 0,28 V > 0,
nghia 14 khéi lugng cdc thiéc s& giam.

0,25

3.3

a. Phan tng phan li:
COCl, = CO + Cl2 (An=1)
no(1-a) Noot  No-at
Ban dau no = 2,5/99 = 0,0253 mol
Ntang = (PV)/(RT) =no-(1 - o) + 2no-at = a0 = Nigng/No — 1
= [COCl2] =no:(1-a)/V ; [CO]=][Cl] = no-a/V
Kc = ([CO][ Cl2])/[COCI;] = no-a?/V(1 - o)
Kp = Kc(RT)A".

0.25

*) O 400°C, khi can bing:

ne7ak = (101,325-1.7)/(8,314-673) = 0,0308 (mol)
aes73 k = (0,0308/0,0253) — 1 = 0,217

Kc, 673k = 0,0253-0,2172 /1,7x0.783 = 8,95-10* M
Kp, 673k = 8,95-10*.(8,314-673)* = 5010 Pa

Kp® = 5010/101325 = 0,049

0,25

*) O 550°C, khi can bing:

0,25




Nezs k = (101,325.2.8)/(8,314-823) = 0,0415 (mol)
atg2s k = (0,0415/0,0253) — 1 = 0,640

Kc.g23 K = 0,0253-0,6402 /2,8%0,360 = 1,03-102 (M)
Kp.s23K = 1,03-102-(8,314-823)! = 70500 (Pa)

Kr° = 70500/101325 = 0,70

Kp, _AHO 1 1
b) InKpl_ R X(T1 T2)

AHO = 8 314 x £73%823 . |1 70590 _ 1175 34 J/mol = 81,2 kd/mol
823 -673 5010
AG? = AH? - TAS? = -RTInKp

AS? = (AHYT) +RInKp = (81,2-10%/823) + 8,314xIn0,7 = 96 J/(mol.K).

0,25

4.1

a) Pit Co 1a nong d6 cua axit HX trong dung dich A.
Do dién li caa HX trong céc dung dich A, B, C lan luot 14 oa, oz, aa.
HX = HY  + X Ka=?

Co(1—a) a1Co a1Co
Ka = a1?Co/(1 — o)
Do hing sb can bang khong thay doi khi nong do thay d6i, nén vai cac dung dich B, C
va A, c6 thé viét:
*) Ka = 02°Co/(1 — 02) = 03°Co/10(1 — 03)
Do o3 = 2,08202 nén 02°Co/(1 — 02) = 032Co/10(1 — 03) = (2,082)%02°Co/10(1 — 2,082012)
= 1/(L - 02) = (2,082)2/10(1 — 2,08202) =>a2 = 0,3437; a3 = 0,7155.
*) Ka = a1°Co/(1 — 01) = 02°Co/10(1 — 02) = 01?/(1 — a1) = 2%/10(1 — o2)

Thay a2 = 0,3437 vao giai dugc a1 = 0,1255.

0,75

b) Trong dung dich A ¢6 [H*] = a1Co
Do dung dich A c6 pH = 3,9 = [H*] = 10%° va a1 = 0,1255.
Co = [H*)/a1 =103%/0,1255 = 103 M
S6 mol HX trong dung dich A 1a 1 x 10 = 10 mol
Mux = 0,06/10% = 60 gam/mol

0,5

4.2

GoidotancuachilasS
S = [Pb?*] + [Pb(OH)* ] + [Pb(OH)2* ] + [Pb(OH)3" ]
Tpp(OH), . TPb(OH), .B, ,

+ Tpp(OH), .B T OH"
OHT? O] (OH); -B12 + 'Ph(OH), .B13[OH]

1 B

S= TppOH), [ ——, +
Oz lorp o

+ Bl,2 + Bl,3 [OH-:Q

Tai pH =8 = [OH ] = 10 M.

S=10%x (1/10%? + 10%%10° +10'® + 10%3 x 10°) =9.10 mol/I
=207 x 9.10% =1863.108 gam/l =1863.10° x 10° = 18,63 pg/l

Vay S > 10 pug/l = nudc khong dat tiéu chuan nudc sinh hoat.

0,75

a. Y2 la khi F2; ZY la khi HF;
XY3 13 hop chit chira AO tréng dé khi két hop véi HF = hop chét c6 dang Ha[XY3+n]
Néu X 1a nguyén t6 thuoc chuki 2 = X 14 B
NaH + BF3 — BxHy + NaF
Jom,  Jom,,
10,81 1,008
Ta c6 cac chat Al: BoHs; A2: BaHio; Asz: BsHii; A4: BioHis; As: BioHia.

Dvyavaotilg¢ x: y =

1,0

b. Cac phuong trinh phan Gng
2B + 3F, — 2BF3

0,25




HF + BFs — H[BF4]
6NaH + 2BFs — B;Hs + 6NaF

c. Do HF hoa tan thuy tinh:
Na20.Ca0.6SiO> + 28HF — 2NaF + CaF» + 6SiF4 + 14H>0

0,25

d. Cau tric cua BoHe:

H I
\ L,\‘“Hfr-"f, /
B. B
/ T\
H H

0,25

e. Phuong trinh phan ung: 4NaH + BF3 — Na[BH4] + NaF
CAu tric cua [BH4]:

m—=x

!

H/ (’”’H
H

0,25

10+100

= 5,5 gam hay s6 mol CoSO4 = 25 - 0,0355 mol

a. Khoéi lugng CoSO4 = 5x
155

= s6 mol CoSO4.nH>0 = 0,0355 mol
155 + 18n = 10/0,0355 = n =7 = C0S04.7H20.

b. Trong phan ing oxi hoa & anot cia CoSO4 trong H2SO4 tao thanh Co2(SO4)s.
Do d6 X 1a Co2(S04)3.mH20
%Co =118 x 100/(406 + 18m) = 16,14 = m =18
Vay X l1a C02(S04)3.18H20
C02(SO4)3 + HoO = 2C0S0O4 + H2SOs + 1/20:.
(Co%* khi khong c6 mat chét tao phtrc manh thi thé hién tinh oxi héa rat manh. Do do,
n6 c6 thé oxi hoa nude)
Y 12 O2. Khi Z véi thanh phan dinh tinh giéng nhu Y = khi Z 12 Os.
2C0S0O4 + H2SOs4 + O3— C02(SO4)3 + O2 + H20.

c.Co* —» Co* +e

| =32 cm? x 0,055 A/cm?® x 93/100 = 1,6368 A: F = 96485
ne = 0,0355 x 90/100 = 0,03195

t =0,03195 x 96485/1,6368 = 1883 s

7.1

a. Tinh bazo:
Nguyén tir N? ¢ tinh bazo yéu nhat do cap electron khdng ., 0
lién két ciia n6 di tham gia lién hop tao hé vong thom. </N | ,f]H
2N N/)\llez
¢ 5
R
Deoxyadenosin (dA)
Nguyén tir N? ¢ tinh bazo manh nhit do cap electron H. 2 -H
khong lién két cua né nam trén orbital lai hda sp? khong bi .
anh huong bai hé lién hop. 1|
O}\,?
R

Thymidin (dT)

0,5

b. Biéu dién lién két Hydro

dA —dT: 3 lién két hydro dG — dC: 2 lién két hydro

0,5




\ N,
H o R
c. Cong thirc Fischer va cong thic phdi canh caa (3S,4R)-3,4,5-trihydroxipentanal: 0,5
GHo OH
CH, _ H
OH 07 " TOH
OH OH
CH,OH (3S,4R)-3,4,5-trihydroxypentanal
7.2 | 4-Chlorocyclobut-2-enone d& tham gia phan tng Sn1 nhat: 0,5
S
O
O -cl o ®0
Iz/[ @ D
Cl
8.1 H , OOH
Ho/Pd
100°C 100°C *
a-pinen cis-pinan cis trans-pinanhidroperoxit
HO, S
Hy A
— ™ B
Na»SO3 * 450°C/Vd
cis trans-pinancol (+)-Linalool (-)-Linalool
8.2
COOH COOCH;  H, COOCH3  LiAlH,
ii) CH,N, e
OCHs OCH; OCHj3
A

__LiAH, \&

o0y \51 EEHEHER, \51(
OCH,
C

OCHj, OCH3,

E
. . S /O
& i) Li/NH3, t-BuOH CH30Na
e ————l
ii) H;0*
fo) (o]
F
o OHC.
CH3COOH Z 0 i)t+BuOK 0O Zn/HCI
—_— = ————— —_—
ii) H*
o)

H
O

Cl’03
H,SO,

OH OH




Cl
- veo,¢ \ [0)
MeOF, o MeO®
MeOH
> g Raslig
MGOZC MGOZC
CO,Me COMe
N

O 1l

CF,COOH

NJ ®N

A 2

N® 0
N s
H* T

@
Me O. MeO‘)
MeO '

0 0
MeO

®
Q@O T @:O
MeO ¥
0 N

MeO,C
MeO,Co 1 MeO,C 2
H. aq. work-up
| ! / —_—>
On_ [T . %
0= 00 L on
=0
&
Me Me Me Me
A [4+2] 2\ Me [4+2]
\ —_— | — —>
000 e SO i 9
Me”~ "Me I 2 Me”~ Me g
0 5 Y
0
10 | Tu dix kién dé bai suy ra: 0,5
-CAu tric cac chat trung gian
DY
E D C B

-Ttr d6 suy ra cau trdc c6 thé c6 cua A 0,75




|'3 © 0._0 0._0 o o
=0 az as 2
a5 as ay

Cac cau tric trén caa A c6 b khung thoa man quy tac isopren:
0.0

Ny

Thuy phan chit A trong méi truong kiém sau d6 axit hoa thu duoc F véi 3 dang hd
bién thi chi cé al thoa diéu kién.

o OH 20 o o4
0.0 %4 [~ cooH COO
| — -
2 H® -—
F4 F, Fa
Vay A la:

0.0

0,75




