SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI

VINH PHUC LGP 12 THPT NAM HQC 2020 — 2021
PE CHINH THUC Mon thi: HOAHOC
(Pé thi gom 2 trang) Thoi gian lam bai: 180 phut

Cau 1.
1. Téng s0 hat proton, notron va electron trong ion X?* béng 90, trong hat nhan cua X?* s6 hat trang dién it hon sd hat
khong mang dién la 5.
a) Viét cau hinh electron cua X, X+, X2,
b) Xac dinh vi tri ctia nguyén t6 X trong bang tuan hoan.
2. Cho vai giot dung dich phenolphtalein vao dung dich NHs loang thu dwoc dung dich A.
a) Dung dich A c6 mau gi? Tai sao?
b) Mau ctia dung dich A bién do6i nhu thé nao trong cac thi nghiém sau:
- Bun néng dung dich A mét thoi gian.
- Thém lwong HCI c6 s6 mol bang s& mol NHs c6 trong dung dich A.
- Thém mot it Na2COs vao dung dich A.
Cau 2.
1. Hoan thanh cac phuong trinh phan tng sau:
a) Dung dich BaClz + dung dich NaHSOs (ti 1€ mol 1:1)..
b) Dung dich Ba(HCOs)2 + dung dich KHSOs (ti 1¢ mol 1:1).
¢) Dung dich Ca(H2POs)2 + dung dich KOH (ti I¢ mol 1:1).
d) Dung dich Ca(OH): + dung dich NaHCO:s (ti 1€ mol 1:1).
2. Dung dich A goém 0,4 mol HCl va 0,05 mol Cu(NOs)2. Cho m gam bét Fe vao dung dich A khuay déu cho dén khi
phan ting két thiic, thu duoc chat ran X gom hai kim loai c6 khdi luong 0,8m gam. Tinh m. Gia thiét san pham khtr
N* duy nhat chi c6 NO.
Cau 3.
1. Hoa tan hét m gam hon hop goém Na, Na20, Ba va BaO vao nuéc du, thu duoc 0,15 mol khi Hz va dung dich X. Suc
0,32 mol khi CO:2 vao dung dich X, thu dwoc dung dich Y chi chita cac ion Na*, HCOs, COs? va két ttia Z. Chia dung
dich Y thanh hai phan bang nhau:
- Cho ttr tir dén hét phan 1 vao 200 ml dung dich HC1 0,6M thdy thoat ra 0,075 mol khi CO: (coi t6c d¢ phan ting
cta HCOs, COs? véi HY 1a nhw nhau).
- Cho ttr tir dén hét 200 ml dung dich HCl 0,6M vao phan 2, thay thoat ra 0,06 mol CO:. Cac phéan ting xay ra hoan
toan, coi nwdc phan li khong dang ké.
Tinh m..
2. Cho 3,64 gam hon hop A gom oxit, hidroxit va mudi cacbonat trung hoa ctia mét kim loai M ¢é hoa tri 2 tac dung
vtra du véi 117,6 gam dung dich H250s 10%. Sau phan ting thoat ra 448 ml mét chat khi (dktc) va dung dich mudi
duy nhét c6 noéng d6 10,876%. Biét khdi luong riéng ciia dung dich mudi nay la 1,093 g/ml va quy d6i ra nong dd mol
thi gia tri nong do6 la 0,545M.
a) Xac dinh kim loai M.
b) Tinh % khdi lugng ctia céc chat c6 trong hon hop A.
Cau 4.
1. Hon hop X gom C2Hs, CsHs, C2Hz, C4Hs va Hz (cac chat déu mach ho). Cho 19,46 gam X vao dung dich chtra Br2 du
thi thay c6 0,86 mol Brz tham gia phan ting. Mat khéc, d6t chay hoan toan 14,56 lit hon hop khi X c¢an V lit Oz va thu
duoc 1,21 mol H20. Tinh V. Céac thé tich khi do ¢ dktc.
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2. B6t chay hoan toan m gam mot triglixerit X can vira da x mol Oz, va phan tng thu dugc CO:2 va y mol Hz0. Biét
m = 78x-103y. Néu cho a mol X tac dung véi dung dich Br2 du thi lwong Br2 phan ting tdi da la 0,15 mol.
Tinh gid tri ctia a
Cau 5.
1. Cho cac dung cu va hoa chat sau: Cc thay tinh chiu nhiét, gia d6, den con, dtia thuy tinh, tristearin; dung dich
NaOH 40%; nudc cdt; dung dich NaCl bao hoa.

a) Hay néu céch tién hanh thi nghiém xa phong hoa tristearin.

b) Giai thich vai tro ctia dung dich NaCl trong thi nghiém trén.
2. Cho 0,1 mol andehit A mach théng, khong nhanh tac dung hoan toan véi Hz (N, to) thdy can 6,72 lit khi He (dktc)
va thu duoc san pham B. Cho toan b luong B trén tac dung véi Na dw thu duoc 2,24 lit khi He (dktc). Mat khag, 1ay
8,4 gam A tac dung vé6i dung dich AgNOs/NHs du thu dwgc 43,2 gam Ag. Xac dinh cong thirc cau tao cua A va B.
Cau 6.
1. Hon hop X gom 4 chat hitu co déu c6 cting cong thirc phan tr C2HsO3N2. Cho mot luong X phan ting vira da véi V
ml dung dich NaOH 0,5M va dun néng, thu dwoc dung dich Y chi gom céc chat vo co va 6,72 lit (dktc) hon hop Y
gom 3 amin. C6 can toan bo dung dich Y thu duoc 29,28 gam hon hop mudi khan. Tinh V.
2. Lén men glucozo thanh ancol etylic. Toan bd khi CO: sinh ra trong qua trinh nay dwgc hap thu hét vao dung dich
Ca(OH):2 du tao ra 50 gam két tua, biét hiéu sudt qua trinh 1én men dat 80%. Tinh khéi lwong glucozo can st dung
Cau 7.

Tim céc chat thich hop va hoan thanh chudi phan tng sau:

(1) CsHsOs + NaOH —> A +B+C (2) A + H280: —> D + Na:SOx
(3) A+NaOH —2" 5 gL F 4 C+E —N 5 g

(5) C+dung dich AgNOs/NHs ——> H + ] +Ag  (6) H+ NaOH —— L + K+ H0

(7) D + dung dich AgNOs/NHs —— I+] + Ag (8)L+NaOH —S2C 5 M +F

CAu 8. Hon hop A gom 3 este duoc tao boi cung mét axit hitu co don chtrc va 3 ancol don chiee, trong d6 cé hai ancol
no (khong nhanh) véi khéi lwgng phan ti hon kém nhau 28 dvC va mét ancol khong no chita mét lién két doi C=C.
Cho A tac dung véi 100 gam dung dich NaOH 10%, sau d6 ¢6 can thi thu dwgc 18,4 gam chét rén khan. Ngung tu
phan ancol bay hoi, lam khan r6i chia thanh 2 phan bang nhau:

- Phan 1 cho tac dung hét véi Na thu dwoc 1,12 1it Hz (dktc).

- Phan 2 dem d6t chay thu duoc 7,04 gam CO:2 va 4,32 gam HEO.
Xéc dinh cong thite ciu tao cua axit va 3 ancol.
Cau 9. Hoa tan hoan toan 8,6 gam hén hop Mg, Fe, Zn vao 100 gam dung dich gom KNOs 1M va H250s 2M, thu dwoc
dung dich X chtra 43,25 gam mudi trung hoa va hon hop khi Y (trong d6 Hz chiém 4% vé khéi lugng trong Y). Cho
mot lwong KOH vao X, thu dugc dung dich chi chita mot chat tan va két taa Z (khong co6 khi thoat ra). Nung Z trong
khong khi dén khoi lwong khong d6i duoc 12,6 gam chét ran. Tinh nong d6 phan tram ctia FeSOs trong X .
Ciu 10. X la este hai chtec, Y, Z 1a hai este don chtic (X, Y, Z déu mach hé va MZ > MY). Dun néng 5,7m gam hon hop
E chtta X, Y, Z (s6 mol Z 16n hon s& mol ctia X) v6i dung dich NaOH vtra du, thu duoc hén hop F gom hai ancol k&
tiép va hon hop mudi G. Dan toan bo F qua binh dung Na du, thay kh&i luong binh tang 17,12 gam; dong thoi thoat
ra 5,376 lit khi Hy (dktc). Nung néng G véi voi toi xat, thu dwoc duy nhat mot hidrocacbon don gian nhat ¢6 khoi

lwong 1a m gam. Tinh phan tram vé khdi lwong cac chat trong hon hop E.
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SO GD&DPT VINH PHUC

HUONG DAN CHAM MON: HOA HQC - THPT

KI THI CHON HSG LOP 12 THPT NAM HQC 2020 - 2021

(HDC gom 05 trang)
Cau Pap an Piém
1 | 1. a)Goihattrongnguyénte X:p=e=x;n=y
. o (2x+y—-2=90
Ta c6 hé phuong trinh: {y C=C & x=29;y=34, 0,5
Cau hinh electron cua X: [Ar]3d'%s?; X*: [Ar]3d'% X?*: [Ar]3d®.
b) Vi tri ciia X trong bang tuan hoan: O s6 29; chu ki 4; nhém IB. 0,5
2. a) Dung dich c6 mau hong do NHs phan @ng véi nudc tao thanh dung dich c6 moi
treomg bazo: NH, +H,0 = NH +OH" (1) 0.25
b) Pun néng dung dich mét thoi gian thi mau hong nhat dan do NHs dé bay hoi 1am cho 0.95
can bang (1) chuyeén dich theo chiéu nghich (tic la lam giam nong do OH). ’
¢) Thém luong HCI ¢6 s6 mol bang s6 mol caa NH;3 ¢6 trong dung dich A thi ¢6 phan
ung: HCI + NH3 — NH4CI 5
— NH3z hét, mudi NH4Cl tao thanh c6 méi truong axit 0.25
— Dung dich mat mau hdng
d) Thém moét it Na,COs3 vao dung dich A: lon COs% bj thity phan cho mai truong bazo:
CO% +H,0 = HCO; + OH 0,25
— Dung dich ¢6 mau hong dam hon
2 | 1. BaCl; + NaHSO4 — BaSO4 + NaCl + HCI 0,25
- Ba(HCO3)2 + KHSO4— BaSO4 + KHCO3 + CO; + H20 0,25
- Ca(H2POg)2 + KOH — CaHPO4 + KH2PO4 + H20 0,25
- Ca(OH), + NaHCO3—> CaCO3 + NaOH + H,0 0,25
2. Dung dich A ¢6 0,4 mol H*, 0,05 mol Cu?*, 0,4 mol CI-, 0,1 mol NO3"
Khi cho Fe vao dung dich A xay ra c&c phan tng:
Fe + 4H" + NOs »>Fe*" + NO + 2H20 (1)
01 04 01 0,1 0,25
Fe + 2Fe®" -3Fe?* (2)
0,05 0,1 0,25
Fe + Cu?* ->Fe?" + Cu (3)
0,95 O’,05 0,05 0,25
Tong so mol Fe da tham gia la O,1+‘0,05 + 0,05 =0,2 (mol)
Hon hop 2 kim loai sau phan tng gom Fe du, Cu
(m - 56x0,2) + 0,05 x64 = 0,8 m =>m = 40 (gam). 0,25
3 |1
Na: x (mol
(mo) NaOH : x (mol)
Ba: y (mol) + H.-O —— Ba(OH): - y (mol) + H:
O_ Z (m0|) 2. y 0,15 mol
|
m gam

0,25
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Bao toan electron co: x + 2y — 2z = 0,15.2 ()

- Suc CO2 vao X:
CO, + OH ——>HCO; + COZ
0,32 mol X*2y (mol) a(mol) b (mol)

Baotoan Ctacd:a+b=0,32 ()
Bao toan dién tich ta co: a + 2b = x + 2y (Il1)

2+ 2—- 0,25
Ba* + CO> — BaCOs
—_
y (mol) b (mol) y (mol)
HCO;: a (mol)
Dung dich Y ¢6 < CO3: (b-y) mol
Na*
- Cho tur tir Y vao dung dich HCI:
HCO; + H* » H.0 + CO:
Ban dau: a/2
Phan tng: o a a
CO; +2H'—> H0 +CO
Ban dau: (b-y)/2
Phan Gng: B 2B B
Ta c6 he: {a + 3 =0,075 s { a=0,03
“la+28=012""|p=0045
=> —°'°a3'2 = —O’si‘z & b-y=15a(IV)
Khi cho tur tir HCl vao Y:
COZ + H* —HCO,
by by by 0.25
2 2 2
HCO, + H* —» Hx0+CO:
22X 0,06 0,06
=>2Y=0,06 (V)
Tu (1); (1D); (11); (IV); (V) ta c6: a = 0,08 mol; b = 0,24; x=0,32; y =0,12; z = 0,13.
Vay m = 25,88 0,25
2. a) Dat s6 mol cia MO, M(OH)2, MCOj3 tuong tng la X, y, z.
.C%. . . 0,25
Taco: M, - d.C%.10 _ 1,093.10,876.10 <218
C,, 0,545
- THL: Néu muéi a MSO, => M +96 = 218 => M=122. (loai) oo
- TH2: Néu 12 mudi M(HSOs)2 =>M + 97.2 = 218 => M = 24 (Mg) 01
b) S6 mol CO, = 0,448/22,4 = 0,02 mol => z = 0,02 (1) :
r 0
Sé mol HpS0s = 121810% _ 615 ol =>2x+ 2y + 222012 () 0,125
" %8 0,125
D& bai:  40x + 58y + 84z = 3,64 (1)
Giai hé (I, 11, 111) : x = 0,02; y = 0,02; z = 0,02
% MgO = 40.0,02/3,64 = 21,98% 0125

9%Mg(OH)2 = 58.0,02/3,64 = 31,87%
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%MgCOs = 84.0,02/3,64 = 46,15%

1.Xét phan tmg d6t 14,56 it hon hop X

C:amol
X H,: 1,21 mol + 02 — CO2 + H20 095
a 1,21 mol ’
Ta co: mol Brz phan ung véi 14,56 lit (0,65 mol) hén hop X =a—1,21 + 0,65 =a— 0,56
Khoi lugng cua X trong 0,65 mol X = 12a + 2,42 (gam) 0,25
- 19,46 — 12a+2,42 =>a= 1142 moI
0,86 a—O,5ﬁ
DLBT nguyén t6 O => mol O, = 2,025 mol => V = 45,36 lit. 0,25
0,25
2. Bao toan khoi lugng ta co:
My + My =My + My o > M+32x=44n., + 18y 0.25
Vim=78x—103y — N¢, = 2,9X - 2,735y
B4o toan nguyén tb oxi ta co: 025
6n,+2n, =2n., +n, , — n,=0,5x-0,75y ’
Taco: Ny (1-K) = (N, o-Ngo,) (trong do k 1a sé lién két pi trong X)
— (0,5% - 0,75y)(L - k) = (y - 2,5X + 2,75y) — k = 6 = mc=c + mc=0 0.25
Manc-0=3 > mc=c =3
Khi cho X tac dung vai dung dich Br: 05
Ng, = 3n,=0,15 mol — n,=a=0,05mol ’
1.a) Céch tién hanh thi nghiém xa phong héa tristearin:
Bugce 1: Cho khoang 1 gam tristearin va 2 ml dung dich NaOH 40% vao coe thuy tinh
chiu nhiét. Bat coc 1én gia do.
Budc 2: Dun s6i nhe hdn hop trén ngon lira dén con, dong thoi khuay déu bang diia thiy
tinh. Thinh thoang cho thém vai giot nudc cat dé git cho thé tich cia hon hgp khong doi. 05
Bugce 3: Sau khodang 8 — 10 phdt thi rét thém vao th} hop 4 — 5 ml dung dich NaCl bao '
hoa, nong va khuay nhe. Sau d6 dé ngudi hdn hop thay ¢6 16p chat ran mau trang nhe noi
1én trén, d6 chinh la xa phong (mudi natri cua axit stearic).
(Hoc sinh khdng néu cac con sé khai Iweng, thé tich, thei gian vdn cho diém binh
thuwong)
b) Vai tro cua dung dich NaCl trong thi nghi¢m trén: Do xa phong kho tan trong dung
dich NaCl béo hoa va dung dich NaCl bao hoa c6 khoi lugng riéng I6n nén lam cho xa 0,5
phong két tinh va noi 1én trén. Vi thé dé dang tach xa phong ra khoi hon hop.
2. Vi B tac dung véi Na du thu duoc 0,1 mol Hz
_, Moy =Neyo =0,2mol 05
Vi s6 mol andehit 1 0,1 mol — andehit A c6 dang R(CHO), ,
Vi s6 mol Hz can phan wng véi A 13 0,3 mol — gbc R khong no, c6 1 lién két doi C=C
Theo dé ra ta c6 s6 mol Ag 1a 0,4 mol — s6 mol A phan tng 13 0,1 mol — Ma =84 — R
la -CH=CH- 0,5

— A la OHC-CH=CH-CHO ; B la HO-CH>-CH>-CH.-CH>-OH
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CH,CH,NH,NO,
NaNo,
~ |CH,NH,NO,CH, . [NaNO,:a
Taco X la: —1NaHCO, —— 0,5
H,N —CH, — NH,HCO, Na,CO, : b
Na,CO,
CH,(NH,),CO,
85a +106b = 29, 28
%
a+b=0,3 0,5
a=0,12 )
%{ Ly 01240182 o0
b=0,18 0,5 0,25
2. Glucozo——2C,H.OH +2CO, 0,25
BTNT.C 0,5 1
n=05 - ng,=05->m==. 180'@ = 56,25(gam) 05
C4c chat thich hop
CsHsO4: HCOOCH,COOCH=CH: A: HCOONa
B: HOCH.COONa C: CHsCHO 10
D: HCOOH E:H © S,d/7
F: Na;COs G: CoHsOH C;'lét)
H: CHsCOONH. I: (NH4)2CO3
J: NH4NO3 K: NH3
L: CH3COONa M: CHg4
Hoan thanh chudi phan tng:
(1) HCOOCH,COOCH=CH2 + 2NaOH — HCOONa + HOCH,COONa + CH3CHO
(2) 2HCOONa + H2S04 — 2HCOOH + Na;SOx4 Lo
(3) HCOONa + NaOH —S 5 H, +Na;COs 0250/
(4) CHsCHO +H, —*“— C,HsOH 2
(5) CHsCHO + 2AgNO; + 3NHs + H20 — CHsCOONH. + 2NHaNOs + 2Ag) é’?ﬁr‘]’%
(6) CHsCOONH4 + NaOH — CH3COONa + NH3 + Hz0
(7) HCOOH + 2AgNOs + 4NHs+ H0O — (NH4)2COs + 2NHsNO3 + 2Ag]|
(8) CH3COONa + NaOH —&%% 5 CH, + Na;COs
Theo dé ra:
Naon = 0,25 (Mol) 5 n,, = 0,05 (mol) ; ne, =0,16 (mol) ; ny, = 0,24 (mol) .
Phan 1 Mancol = 2nH2 =0,1 mol — Zna”m': 0,2 mol = NNaOH phan ting
— nNNaoH due = 0,25—-0,2 = 0,05 mol : NRcoona = 0,2 mol
— MRCOONa = Mchét rin — MNaoH du = 18,4 — 0,05.40 = 16,4 gam 0,25
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— MRcooNa = % =82 — CH3COONa

Phan 2: S6 nguyén tir C trung binh cua 3 ancol la

_anco.—%—%’—'lfﬂﬁ 0,25
— ¢6 CH30H va C3H7OH (vi khéi luong phan tir hon kém 28 dvC)
Goi cong thuc phén tir cua ancol con lai la ChH2n-1OH (n>2)
Goi s6 mol 3 ancol CH3OH, CsH70H va CnH2n1OH lan luot la @, b, ¢
Bao toan C:a+3b+nc=0,16 0,25
Bao toan H: 4a + 8b + 2nc = 0,48
Sé mol ancol: a+ b +c¢=0,1
— Giairatacéa+b=0,08;c=0,02;b=0,01(4 —n) 0.5
— 2<n<4 — n=3 — Ancol la CH>=CH-CH,-OH
Vay: axit la CHsCOOH
3 ancol la; CH30H; CH3CH2CH,OH; CH,=CH-CH,-OH 0,25
(Hoc sinh 1i lug@n theo cach khac néu diing vin cho diém binh thwong)
9 | Khi cho KOH vao X chi thu duoc mét chat tan (K2SO4) nén cac chat trong X déu thanh
tao két tua Z.
Dung dich X chta Zn?*, Mg?*, Fe?*, Fe®*, K* (x mol), SO4>~ (2x mol).
mx = 8,6 +39x + 96.2x = 43,25 — x = 0,15mol 0,25
m, =0,04m, —™n, ,=n, , —n, =0,3-0,02m, 0,25
— My My, + My o, =M, +m, +18.(0,3-0,02m,) — my = 7,03125 gam 0,25
Nung Z thu dugc m_, =m,, +m, =12,6 — no = 0,25 mol 0,25
—SB 0 5nn . +2n_, =0,32-0,15=0,45 (1) (véi M™ la Zn**, Mg*", Fe*) 0,25
Khi nung thi lugng Fe?* chuyén thanh Fe**. Ap dung bao toan dién tich cho hon hop oxit: | 0,25
nn .. +3n_. =2n,=05 (2)
Tir (1) va (2) — n_.. =0,05 0,25
— K M,y =100+8,6—m, =101,56875 gam — %M, = 7,48% 0,25
10 | Xét hon hop ancol F ta co:

{mancol F=20, +my =176 T —36,67 {nCH3OH =0,32 mol 0.25
n.=2n, =048 Ne,mon = 0,16 mol
Khi nung mudi véi voi t6i xt thi thu duge hidrocacbon don gian nhét 1a CHa 0,25
— 2 muoi la CH3COONa : a mol va CH2(COONa)2: b mol

T Neoona = Miaok pu = ngr:m = 2-“3260' =0,48 mol 0,25
— BT s Mimui = My, + My, co, —Myaon = M + 31,68
— B 55 7m+40.048=m+ 31,68+ 17,6 >m=6,4 0,25
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a+2b=0,48 {a=0,32 {CH3COONa: 0,32
—

0,25

6,4 - _
a+b=E b=0,08 CH,(COONa), :0,08
n, +(n, +n,)=0,4 n, =0,08 0,25
XétEtacod: { * (0, +n;) —
2.n, +(n, +n,)=0,48 n, +n, =0,32
Sb mol Z 16n hon s6 mol cua X va Mz > My — X 1a CH2(COOCHs3)2: 0,08 mol 0,25
Y 1a CH3COOCHS; : 0,16 mol va Z 1a CHsCOOC:Hs: 0,16 mol
0,25

Vay %mx = 28,95%; %my = 32,45%; %mz = 38,6%
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