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Cau 1. (2,0 diém)
1. Urani c6 cau hinh electron [Rn] 5f36d'7s2. Trong nguyén tir urani ¢ bao nhiéu electron chwa ghép
d6i? S6 oxi hoa cuc dai ctia urani c6 thé 12 bao nhiéu?
2. Mot mau quing urani tu nhién c6 chtra 99,275 gam %£ U; 0,720 gam 25U va 3,372.10° gam 225 Ra. Cho
cac gia tri chu ki ban hay: t12(35U) = 7,04.108 nam, ‘[1/2(292 U) = 4,47.10° nam, ti2(%% Ra) = 1600 nam.
Chép nhan tudi ctia Trai DAt 1a 4,55.10° nam.
a. Tinh ti 1¢ khdi luong ctia cac ddng vi 25U /28U khi Trai Dat méi hinh thanh.
b. Néu chura biét chu ki ban huy ciia 22U thi gid tri nay co thé tinh nhu thé nao tir cac dit kién da cho?
(Zgg U ¢6 chu ki ban hiy rat I6n. Vi thé, chu ki ban iy ciia né khéng thé xdc dinh bang cdach do truc
tiép sie thay doi hoat dé phéng xa ma dwa vao cin bang phéng xa, dwoc thiét lap khi chu ki ban huy
cua me rat l6n so voi chu ki ban hiy cua cac con chdu. O cdn bang phong xa thé ki, hoat do phong xa
cua me va cdc con chau tro thanh bang nhau. Hoat do phong xa la tich so cua hang 6 toc do phdn ra
V6i s6 hat nhéan phong xa).
Cau 2. (2,0 diém)

Cho cac phan tu: xenon diflorua (1), xenon tetraflorua (2), xenon trioxit (3), xenon tetraoxit (4),
bo triflorua (5), trimetylamin (6), axetamit (7).
1. V& cu tric hinh hoe phan tir (ca cac cap electron tir do (néu ¢6) clia nguyén tir trung tim) ciia cac chét tir (1) dén (6).
2. Dy doan goc lién két & mdi phan tir noi trén.
3. Trong phan tir axetamit, 3 lién két v6i nguyén tir nito déu nam trong cting mot mat phang. Vi sao?
4. Hay dé xuat mot phuong phap thich hop dé diéu ché: xenon diflorua (1), xenon tetraflorua (2),
xenon trioxit (3).
Céau 3. (3,0 diém)
1. Khi phén tich nguyén t cac tinh thé ngdm nudc cia mot mudi tan A cta kim loai X, ngudi ta thu
duoc cac sb liéu sau:
Nguyén tb cacbon oxi luu huynh | nito hidro
% khoi lwong trong mubi 0,00 57,38 14,38 0,00 | 3,62

Theo ddi sy thay doi khdi lugng ctia A khi nung néng dan 1én nhiét do cao, ngudi ta thdy rang,
trude khi bi phan htly hoan toan, A da mat 32% khdi lugng.

Trong dung dich nuéc, A phan tng duoc véi hdn hop gdm PbO, va HNOs (néng), voi dung dich
BaCl; tao thanh két tia trang khong tan trong HCI.

Hay xac dinh kim loai X, mudi A va viét cac phuong trinh phan mg xay ra. Biét X khong thudc
ho Lantan va khong phong xa.
2. C6 mot thi bot mau 1a hdn hop ciia 2 mudi khong tan trong nudc. Dé xac dinh thanh phan cua bot
mau ndy, nguoi ta tién hanh cac thi nghiém sau:

 Botmau +HCldic, t° —

Dung dich B Cin bot trang
Chia B thanh 3 phan Cin bot trang + NaCOs (bdo hoa) w
Phén 1 + NayS — Két tua tring C — Dung dich F + két ttia tring G
Phan 2 + K4[Fe(CN)s] — Két tia trang D F + BaCly, HCl — Két tua tring H
Phén 3 + gidy tim Pb(CH3sCOO), — Kéttia G + CH3COOH (dic) — Dung dich |
den E Chia I thanh 2 phan

Phan 1 + CaSO4(bdio hoa), HCI — Két tua tring H
, ‘ ~ Phén 2+ KoCrO4, NaOH (du) — Két tua vang K
Cho biét thanh phan ctia bot mau va viét phuong trinh ion thu gon cia cac phan g xay ra.
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Cau 4. (2,25 diém)
Dung dich A gdm Fe(NO3)3 0,05 M; Pb(NO3)2 0,10 M; Zn(NO3), 0,01 M.
1. Tinh pH cta dung dich A.
2. Suc khi HzS vao dung dich A dén bao hoa ([H2S] = 0,10 M), thu duoc hdn hop B. Nhimg két tiia nao
tach ra tir hon hop B?
3. Thiét 1ap so d6 pin bao gém dién cuc chi nhing trong hén hop B va dién cuc platin nhung trong
dung dich CHsCOONH; 1 M dugc bio hoa boi khi hidro nguyén chat & ap suat 1,03 atm. Viét phan
ung xay ra trén tung dién cuc va phan tng trong pin khi pin lam viéc.
Cho: Fe** + H,0 = FeOH?* + H' |Ig*B1=-2,17
Pb?>* + H,O = PbOH* + H* Ig*B.=-7,80
Zn** + H,O = ZnOH' + H" Ig*ps=-8,96

0
EX 31 2 =071V, EQs= 0141 VIE D 50 =

pKspbs) = 26,6; pKs(zns) = 21,6; pKs(res) = 17,2. (pKs = -IgKs, v6i Ks 1a tich sb tan).
PKa1(H,s) = 7:02; PKyp(p,s) = 12,90; pK =9,24; pKycHacoon) =476

Cau 5. (1,25 d‘zem)

_ Cong doan dau tién ctia qua trinh san xuét silic c6 do tinh khiét cao phuc vu cho cong nghé ban
dan dugc thyc hién bang phan tng:

SiO2(r) + 2C(r) = SI (n + 2CO (k) (1)

1. Khong can tinh toan, chi dwa vao sy hleu biét vé ham entropi, hiy du doan su thay ddi (ting hay
giam) entropi cua h¢ khi xay ra phan ung (1).
2. Tinh AS® cua qué trinh diéu ché silic theo phan tng (1), dua vao cac gia tri entropi chuan duéi day:
S3io, =418 J.K™.mol?; 8¢ =5,7 LK mol™; Sg, = 18,8 .K™.mol™; 5, = 197,6 J.K™.mol™,

=-0,126 VV ;6 25°C: 2, 303?In =0,0592lg

a(NHy)

3. Tinh gi4 tri AGPcua phan Gng trén & 25 °C. Bién thién entanpi hinh thanh ¢ diéu kién tiéu chuin
(AH;) cua SiO2 va CO co céc gia tri: AH?(SiOZ(r)): -910,9 kJ.mol™; AH?(CO(k)) =-110,5 kJ.mol™.
4. Phan ung (1) sé dién ra uu thé theo chiéu thuan bit dau tir nhiét dd nao?
(Coi sy phu thudc cua AS va AHvao nhiét do la khong dang ké).
Cau 6. (1,5 diém)
Phan tng oxi hod ion I” bang CIO™ trong méi truong kiém dién ra theo phuong trinh:
ClO" + I' — CI' + 10 (a) va tuan theo dinh luat tc do thuc nghiém v = k[CIO][I'][OHT]™.
Cho rang phan tng (a) xay ra theo co ché: CIO™ + H,0 kkﬁ HCIO + OH  nhanh;

-1

"+ HCIO —*25 HIO + CI"  cham;
OH + HIO == —3—\ H,O + 100 nhanh.

3
1. Co ché trén c6 phu hop véi thuc nghiém dong hoc hay khong?
2. Khi [I"Jo rit nhé so v&i [CIO7o va [OH o thi thoi gian dé ndng d6 I con lai 6,25% so véi lic ban dau
s& gap bao nhiéu 1an thoi gian can thiét dé 75% luong I" ban dau mat di do phan tmg (a)?
Cau 7. (2,0 diém) 9
1. Viét cong thare caa san pham tao thanh tir cac phan tng sau:

a ? b.
OH O\ 1. C,HsMgBr (du
CHcl, OH - [ cop L CoHsMgBr (@),
O/ 2. H;0*

C. Pent-1-en + NBS, &nh sang.
d. 1-Brommetyl-2-metylxiclopenten dun noéng trong ancol metylic.
2. So sanh (co giai thich) tinh bazo cua cac hop chat A va B duéi day:
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() J
CoHs"CHOH-CHoNH-. C6H5-CHOH-CH2NH-‘ _

A B
3. Cho benzen, piridin, cac chat hiru co mach hé va chét vo co. Viét so dd cac phan tng téng hop A.
Cau 8. (2,0 diém) q
Hoan thanh day phan tng chuyén hoa sau:

~0
L H3C>:o + COOH t°, -H,0 ArCHO, AcOH O EtOH
B ———— B . L)

'\ B

COOH CeHgOy4 piperidin D

Mg,ete CoO, .
A —=> C —*> Khong phan ting
2. H3C-CH=CH, + Cl, + CH30OH
C02 PC|5 Brz
2y E— > F 22,

F G

¢NH3 (3 mol)
3 NaHCOg ©© | CHsOH, HCl |,
CeH13NO3

B Mg,ete D

Cau 9. (2,0 diém)

1. Mot hop chat A (CsH100) cho phan tng iodoform. Khi cho hdn hop cua oxi va chat A (& dang khi)
di qua day dong nung do thi thu dugc chat B (CsHsO). Phan ng cua B véi vinylaxetilen ¢ mit bot
KOH (trong dung méi ete, 0-5 °C) cho chat C (CgH120). Phan ting ciia C véi H2SO4 loing trong axeton
c6 mat caa HgSO4 cho hai dong phan cau tao D va E (CsH120), hai chét nay cé thé ton tai & dang dong
phan hinh hoc (D1, D2 va E1, Ez twong tng). Khi dun nong C véi H2S0410% (60 °C, 6 gid), c6 mat mudi
thuy ngan thi thu dugc chat F (CsH1402), khong chira nhém -OH.

Viét cong thirc cAu taocua A, B, C, F va vé cAu trac cua D1, Do, E1, Eo.

2. Cho céc chat: anilin, glyxerol, axit photphoric. N
Viét so do cac phuong trinh phan tmg dé diéu ché N (quinolin).

Céu 10. (2,0 diém)

1. Axit muraminic (Mur) [3-O-(1'-cachoxyetyl)-D-glucosamin)] la thanh phan cua té bao vi khuan
duoc tao thanh khi cho B phan tng véi axit D-lactic. Viét cong thirc Fiso (Fisher) ciia A va Mur duoc
tao thanh trong day cac phan tng sau:

HO\ Hy oH
. NHz HCN_ A Pd, HCl loang HOOC-CHOH-CHz _ 1.0
HOHZC%CHO “H,0 NGl D N
H ‘OH

2. Inulin (mdt cacbohidrat c6 trong 1é cy actisd) khong phan mg voi thuoc thtr Felinh; khi bi thuy phan c6 mat
a-glucozidaza cho 2 mol glucozo va mét polisaccarit gom cac D-fructozo két cau theo kiéu (2—1)-D-fructofuranozo.
Phan tir khéi trong ddi cua inulin khoang 5200 u.

V& cong thuc Havooc (Haworth) cta inulin.
3. Phuong phap bao vé nhom hidroxyl (-OH) thuong duge str dung khi chuyén hoa gitra cic monosaccarit.

H O_ ,OH
S X A a2 2 g:X £ . . CH . HO ‘ \
Viét so do phan g dé diéu ché a-D-perosinamid OCHjz 3 tr va
-

céc chét can thiét. H HN_NH,  HO' OH
HrHO OH

OH

* Thi sinh khong dwoc su dung tai liéu.
* Giam thi khong giai thich gi thém.
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