Virng vang nén tang, Khai sing twong lai

BQ GIAO DUC VA DPAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA THPT
NAM HQC 2020 - 2021
PE THI CHINH THU'C Mén: HOA HQC

Thi gian: 180 phit (khong ké thoi gian giao dé)
Ngay thi thir nhit: 25/12/2020
(Dé thi cé 04 trang, gom 06 céu)

Cho:H=1;C=12; N=14; O = 16; Cl = 35,5; K = 39; Co = 59; Ag = 108; Zc = 6; Zco = 27,

c¢=3.10"m s™'; F=96485 C mol™'; R= 8,314 J K' mol'; 1 u=1,6605.10%" kg = 931,5 MeV ¢

1eV=1,602.10""J; 1 bar = 10° Pa; § 298 K: 2'3(;_3” =0,0592.
Cdc ki higu viét tdt: dd: dung dich; k: khi; /: 16ng; r: rin.

Ciu I (3,0 diém)
1. Cho phan (g sau:
a+' N> X+H AE=-1,118 MeV
(AE=-1,118 MeV 12 niing lugng giai phéng tir 45 hyt khéi lugng)
a) Xéc dinh hat nhin X va tinh khgiI lugng cuia X (theo u).
b) Dé phan (mg trén xay ra, ddng ning (KE) cua hat a ding dé bén ph4 ' N dimg yén phai thoa man
diéu kién sau:

KE 2 |AE| (1 +Eﬁ-]
my
Trong d6: ma va my lén luet 12 khéi lugng ciia hat a va ' N.

Tinh tc 43 (theom s™ ) tdi thiéu cia hat a dé phan img trén xay ra.

¢) Céc hat a c6 ning lugng thap (khdng gay phan tmg hat nhan khi va cham véi nguyén tir) vdn gdy
nguy hiém v6i sinh vt séng. Giai thich nguyén nhan gay nguy hiém cua hat a trong trudmg hop nay.
Cho biét: khéi lugng ciia cdc hat nhan: {H=1,0081u; a=4,0039u; "IN =14,0075u.

2. Cacbon tgo hop chit ion MC; véi nhidu kim loai. D$ di lién két C—C trong mét sé hop chit dwgc
ligt ké trong bang sau:

Hop chat MC, CaC; | LaC, | UC2
Ion kim loai trong MC2 | Ca®* | La** | U*
D9 dai lién két C-C (A) | 1,19 | 1,29 [ 1,35
a) Sir dung thuyét obitan phén tir (thuyét MO), giai thich sy khéc biét v& 4 dai lién két C-C trong
CaC, LaC; va UC,.

b) Giai thich vi sao khi thiy phan CaC; chi sinh ra axetilen, trong khi thiy phin LaCz va UC; tao ra
hidro va hdn hop hidrocacbon trong d6 c6 axetilen.

Ciu II (3,0 diém) - '
1. Khi dét chéy hoan toan 0,704 g propan bing lugng vira di O trong nhiét lugng ké (ding tich,
doan nhiét), nhi¢t d§ cia nhi¢t lugng ké ting tir 298 K 1én 303,18 K. B6 qua sy nhdn nhiét cia cac
san phim chay.

a) Tinh nhiét d5t chay diing tich va nhi¢t dét chdy ding 4p tai 298 K cua propan (theo kJ mol™)
trong diéu kién di cho.

b) Tinh nang lugng phan li trung binh cua lién két C-H (theo kJ ‘mol") cua propan ¢ diéu kién 298 K,
1,0 bar. Coi nhi¢t dt chdy chuan dang dp & 298 K cua propan bing gia trj tinh dugc tir y 1a).

Cho biét:

+ Nhiét dung cta nhiét lugng ké: Cyx =6834 JK™.

+ Nhiét hinh thanh chudn cua c4c chét:

AHyy iy = 715,00 kJ mol™; AHyy coyny = —393,51 kJ mol™; AHy, o = —285,82 kJ mol™.
+ Ning lugng phan ly trung binh cua céc lién két & 298 K, 1,0 bar: E, , =434,72 kJ mol™';
E. = 345,81 kJ mol™,

Gia sir: M3i chat khi va hdn hop khi déu xir sy nhu khi li tuong.
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2. Mot thiét bj hinh hop chi nht chira khi duge chia thinh hai khoang A va B bing mét véch ngiin.

Khoang A chira 5,0 mol khéng khi & 1,0 bar. Khoang B chira 0,025 mol propan va 2,0 mol khi argon

& 1,0 bar. Hai khoang dugc cdn bing nhiét & 298 K.

a) Entropy cua h¢ ting hay gidm khi m& vich ngin gitta hai khoang? Gii thich.

b) BS véch ngiin v dét chdy hoan toan propan. Tinh &p sut cudi ciia hé néu nuée sinh ra trong sy

chéy cia propan & thé 16ng. Bd qua sy bay hoi cia nude va th tich cia nuée 16ng. Gid sir khdng cb

sy trao ddi nhit gitra thiét b vd mdi trrdmg ngodi. Coi nhi¢t dbt chay chudn diing tich & 298 K cua

propan bang &it tr tinh duge tir y 1a).

3. Viin h¢ thiét bj ¢ y 2, nhung véch ngin dugc thay bing mdt piston doan nhiét va c6 kha niing dich

chuyén khong ma sét. Chp nhiét tr t cho hdn hop khf trong khoang A 1am piston dich chuyén rét

chdm vé phia khoang B, t6i khi thé tich khoang B giam mdt nira so véi ban ddu, dimg dg“nhset.

Trong qué trinh céip nhi¢t h8n hgp khi & khoang A, hdn hop khf trong khoang B ludn dugc 4n nhiét

b&i mot thiét bj diaiu nhiét.

1 a) Tinh cdng do hdn hop khi trong khoang A tao ra. Tinh nhiét 49 cudi ciia hdn hop khi khoang A.
b) Tinh nhiét va bién thién ndi ning cua hdn hop khi trong khoang B. PR

¢) Tinh bién thién entropy cda c hé va mdi trudmg xung quanh.

Cho biét:

+ Nhiét dung cia thiét bj: C, =1047,5 JK"'.

+ Nhiét dung riéng diing ép (khdng phy thudc vao nhiét 4¢) cia céc chit:
Chit HO() | Nob) [ Ox(k) | Ar(k) | COx(b) | CiHa(k)

C:(Jmol™ K™) 75,31 29,13 | 2934 | 20,79 37,11 73,50
| + y&'nuéc.léng: C:.u.ou) = C;’_,,'o(,,.
‘ Gid sir: M3i chit khi va h8n hop khi ddu xir sy nhu khi If tudng; oxi chiém 20% thé tich khong khi,
' cdn lai 14 nito.
; Ciu 11 (3,0 diém)
- 1. Xét phin {mg: Pb(r) + Cl, (k)= PbCl,(r)

i a) Viét so @3 pin dign héa sao cho khi pin hoat d9ng thi c6 phan (mg tdng quét trén. Vit céc qud
trinh oxi héa va khir xay ra trén mdi dién cyc.
b) Tinh cong cyc dai cua pin hoat ddng & 298 K va 1,0 bar khi tiéu thy hét 1 mol Pb? Biét & 298 K,

PKency) =477 EY 4 cruy =1 360V VA By i = =0,126V.

¢) Sirc di¢n ddng chudn cia pin £°(V) phy thudc vao nhiét 4 T (K) theo phuong trinh sau:
E® = Elqpa —4,99%107 x (T - 298)-3,45x107 x (T - 298)*
Xdc dinh AG*,AS°,AH*° cla phén (mg xay ra trong pin & 298 K.

Cho bidr: lién hé gita E;, Tva AS?: %’L:A_SL.

n
d) Bing tinh ton hay chi ra ring, & 298 K,n[;phanangm xdy ra mdt cdch khdng thugn nghich
nhiét dong (khéng xdy ra trong pin) trong didu kién ding ép thi nhi¢t kém theo phan (mg s& thay ddi
nhung bién thién ndi ning AU°khdng déi.
Chi y:. néu thi sinh khéng tinh dugc y 1c), c6 thé My AGH, =-180kJ mol™,
AS3,, =-80 J mol™ K™, AH,, =-200 kJ mol™ d& 1am y nay.
2. Phuong phép dién phén thuomg dugc sir dung dé tinh ché kim logi. O 298 K, @ tinh ché ddng
chia mét lugng nhd niken va coban, ngudi ta thiét 14p mot binh dién phan gdm mot dién cyc 12 tAm
d8ng cin tinh ché va dién cyc con lai 12 mot tAm ddng nguyén chét. Dung dich dién phin 1a hdn hop
ciia CuSO4 0,5 M va H2504 0,5 M.
a) Viét so 4 binh dién phan va céc qud trinh oxi héa va khir c6 thé xdy ra & anot va catot.
b) Tinh khoang gidi han cua thé anot Iy thuyét va khoang gidi han cua thé catot ly thuyét dé qué trinh
tinh ché d3ng xay ra ma khdng c6 sy thodt khi & hai cyc. Lugng ion Cu?* trong dung dich bién ddi
nhu thé nao trong qué trinh dién phan?

%) e 7 ’ 3 "

Cho bigr: & 2% K, E;;m.n'(ayu.w) =1,23V; Et.h”(dyaw =0,34V; Ev.n"wymr):'o'nv'
EC e aaycairy =0 28V PK 5, = 2.
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' Chu IV (3,0 diém)

| Hidro peoxit (H207) thudmg dugc ding aé xir Iy céc cht htru co ddc hgi, khé phan hiy gy & nhidm
mdi trwdmg. Ngudi ta thyc hi¢n nhimg thi nghiém dudi ddy dé nghién ciru ddng hoc cua qué trinh
phén hiy mt logi khéng sinh HR biing H20; thanh céc sin phim khéng ddc hai. )

1. Thi nghiém 1 dugc thyc hién @& xéc dinh bic 49ng hoc cia phin img phén hiy HR bing H202.
Cho vio binh phin (mg mdt thé tich xéc dinh dung dich chira HR 8,69.10 M, Hz02 3,0 M trong
dung dich 8&m 84 3n dinh pH cia hé. Hdn hop phan (mg duoc chiéu énh séng tir ngogi 44 phin hiy H0z
thanh géc tyr do "OH c6 tinh oxi héa manh. Sau m3i khong thdi gian nhét dinh, mdt luong nho hdn hop
phan img dugc Idy ra 88 xdc dinh ndng 69 cia HR. Két qué thu dugc nhu sau:

Thei gian 75
(phirt) 0 12 62 96 160 320 400 5
Tg{‘%ﬁg 8,69.10” | 8,50.10° | 7,70.10° | 7,30.10” | 6,50.10° | 5,20.107 | 4,77.107 | 3,95.10”

Tinh bic va hing s& téc dd k cia phin img trong didu kién thi nghi¢m. _
2. Nghién ctru cho thiy géc "OH dugc sinh ra trong qué trinh quang phén cia H20; va twong téc véi
HR dién ra nhu sau:
Buéc 1: H20; hilp thy énh séng tir ngogi tso géc "OH:
H,0, —=452'OH
Budc 2: Géc "OH chi téc dyng véi HR:
HR + 'OH—4-RI +R2 +H,0

Buéc 3: Géc R1' chi tham gia va chuyén héa ngay thinh sin phim cudi cing P (chi dugc tpo thinh

tir gbc R1):

mwm;;m—»r
Géc R2’ tiép tyc tham gia céc phin img tao céc sin khéc. ) .
Thi nghiém 2 duge thyc hién nhu thi nghiém 1 va sau 45 gidly ké tir khi bét ddu chiéu séng ndng &9
san phim P do dugc 14 1,25.10° M va 4 tao thanh P khong 84i trong phut ddu tién. Biét hing sb
t6cd¢£=3.0.loch" s ™ P
Tinh téc 89 tao géc "OH va ndng 46 cua gbc "OH. _
3.1‘6(:60pﬂnhﬁybéiinhsingcdathznogéc'OHdu&ngr‘tch&n,neumOtlmnbbmFe”
dugc thém vao nhim ting lugng géc “OH theo phin img:

Fe* +H,0, —— Fe’* + OH"+ 'OH

mmiemsawcmuchiennhumimiemznhungmm«lmnhoionré*mh&hqp

phén img. ) ’ ) .
Biét hiing sé téc 6 ke = 60 M~ s~'. Ndng d¢ cila P trong 45 gily chiéu sing ddu tién 14 3,75.10° M
3z.slcao:ommnbongabimgphmﬁum.mam ng 40 cia ion Fe?* dugc thém vao

hén h img.
b) xa”m?au cia sy hinh thanh P néu ndng d9 Fe?* thém vao hdn hop phan (mg 14 6,5.107 M.

Giéw.rrong:hfngﬁanzvawngmm3,n6ngcocfugécouuwugabim;ﬁénmpmm;
B qua sy thay ddi ndng 3 ciia HR trong phit dau tién.

Chu V (4,0 diém)
1. Histidin c6 cong thirc cdu tao nhu sau:

\ OH

HN
\%N m: . - u m Kho
Trong dung dich nude, histidin tdn tai & dang ion ludng cyc (trung hda dién) ki hi¢u . Khi
:J)cit héagdunggdich, histidin bj proton héa 1dn lugt thainh H2A* va }_I;A”. V& cdng thirc cdu tgo cua
dang H3A?* va dang trung hda dién (thé hi¢n céc nhom chirc mang di¢n).

Tinh pH cua dung dich HA 0,0100 M. .
:)) Tinh Ebns 46 HCIO4 cin thiét 1p trong dung dich HA 0,0100 M 8 dung dich c6 pH =2,0 (dung

i biing cua histidi hoa dién trong dung dich X.
dich X). Tinh ndng d0 cén biing cua dang histidin trung ién sl
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2. Sy tgo phirc cia jon Cu?* véi histidin déng vai trd quan trong trong sy tuong téc cua ion ndy véi
protein. Histidin c6 thé tpo véi ion Cu?* phire chit CuA* va CuA..

2) Trén 20,00 mL dung dich X véi 20,00 mL dung dich Cu®* 0,0100 M va pha lofing thanh 50,00 mL
thu duge dung dich Y. Tinh phin trim jon Cu?* tgo phirc véi histidin trong dung dich Y.

b) Trdn 20,00 mL dung dich X véi 20,00 mL dung dich Cu?* 0,0100 M, thém tir tir 1,00 mL dung
dich NH; 0,680 M va pha lofing thanh 50,00 mL thu dugc dung dich Z. Tinh ndng d¢ cn bing cia
céc dang tdn tai cia jon Cu?* trong dung djch Z. Chi ra vai trd cia NH; trong qué trinh tgo phérc cua
ion Cu?* véi histidin & didu kién a1 cho. :
Cho biér: & 298 K, HiA?* c6: pK,, = 1,82; pK,; = 6,00; pK,, = 9,17; pK ... =9,24; K, =107;

PK ooy =19:8; 108 ‘B oyee =8 108 By e =1175: 108 B,,,. =10,11; log fivs, =18,01.

Ciu VI (4,0 diém)
Phirc chét cia coban déng vai trd quan trong trong sy phét tridn cia Héa hoc Phirc chit. Xét so dd
chuyénh&mlﬂnqmdum&&pbdcch‘tthu&ngﬂpcﬁacob‘n.
AS «
xmmw&@@
dd KQl dac, dv
0, dd KON dv dd NH; dv 0,
; Ad = A3 = CoCl,.6H. Al —m A2
ving KON ., N, dbidngzo ntu ving NHeQ  tim héng
Glen) lamo,w Qg"
A6
ving

Céc chit t A1 dén A6 ddu I phirc chét don nhén. Khi hoa tan 3,507 g A2 trong nudc va cho phin img
véi dung dich AgNO; du thu duge 4,018 g két tia tring. Céc chiit tr A2 dén A6 & thé riin khan cb
phin trim khéi lugng coban va nito duge cho trong bang sau:

A2 A3 A4 AS A6
% Co | 23,553 | 19,281 | 17,771 | 21,147 | 13,053
%N | 27,944 | 22,876 | 25,301 0 18,584

a) Xéc dinh céc chét tr A1 dén A6 va viét phuong trinh phin img xdy ra. Biét phin img 130 ra A6
(theo so 88 trén) gidi phéng khi khdng mau, héa 46 ndu trong khdng khi.
Bve cdu triic (chi rd nguyén tir cho va dang hinh hoc) va sir dung thuyét lién két héa trj (thuyét VB)
md t sy hinh thanh lién két phéi tri trong A1, A3, AS va A6. Biét: A1 va AS la phirc chit spin
cao, A3 va A6 la phirc chét spin thip. DY dai tht ca lién két N-O trong A6 nhu nhau.
¢) Tir phin img oxi héa Al tronrndung dich NH4Cl, ngodi A2 cdn tach duge 3 phirc chit khan, don
nhdn, nghich tr ¢4 thinh phin gin véi A2 Ia X1 (vang), X2 (tim) va X3 (xanh lyc). Dung dich nudc
cia timg phirc chét ddu tao két tia triing véi dung djch AgNO;. Xéc dinh va v& cdu tric cua X1, X2
va X3. Biét: X2 va X3 14 d3ng phén hinh hoc cua nhau va ion phic trong X3 c6 tm déi ximg.
d) Tir phén img oxi héa A3 thinh A4 trong dung dich KCN & nhi¢t 43 thdp biing oxi, téch dugc phirc
cht hai nhin, nghich tir Y1, trong d6 cacbon chiém 18,634%, nito chiém 21,739%, oxi chiém 4,969%
theo khéi lugng va phin con lai 14 cic kim logi. Khi hda tan trong dung dich H2SOq lodng, Y1 phdn
huy thanh phirc chit don nhén, nghich tr Y2 c6 thanh gin vi A4. Bi¢n lugn xic dinh cdu tric
cia Y1, Y2. Bit ion trung tdm trong Y1 va Y2 déu c6 sd phéi tri 6.

HET
* Thi sinh khéng dwpc sic dung 1ai ligu;
* Gidm thi khéng giai thich gi thém.
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HOC247 -

Virng vang nén tang, Khai sang twong lai
Website HOC247 cung cap mot méi truong hoc truc tuyén sinh dong, nhiéu tién ich théng minh, noi
dung bai giang duoc bién soan cong phu va giang day boi nhirng gi4o vién nhiéu nim kinh nghiém,
giéi vé kién thirc chuyén mon 1an ky niing sw pham dén tir cac trudng Dai hoc va cic trudng chuyén
danh tiéng.
I.Luyén Thi Online

Hoc moi Iiic, moi no’i, moi thiét bi - Tiét kiém 90%

-Luyén thi PH, THPT QG: Doi ngii GV Gisi, Kinh nghiém tir cic Truong DH va THPT danh tiéng
xay dung céc khoa luyén thi THPTQG cac mdn: Toan, Ngit Vin, Tiéng Anh, Vit Ly, Hoa Hoc va Sinh
Hoc.

-Luyén thi vao Iép 10 chuyén Toan: On thi HSG lép 9 va luyén thi vao l6p 10 chuyén Toan cac
trudong PTNK, Chuyén HCM (LHP-TDN-NTH-GP), Chuyén Phan Bdi Chau Nghé An va céc trudng
Chuyén khéac cing TS.Tran Nam Diing, TS. Pham S§ Nam, TS. Trinh Thanh P¢o va Thay Nguyén Bic
Tan.

I1.Kho& Hoc Nang Cao va HSG

Hoc Todn Online cung Chuyén Gia

-Toan Nang Cao THCS: Cung cip chuong trinh Todn Nang Cao, Toan Chuyén danh cho cac em HS
THCS 16p 6, 7, 8, 9 yéu thich mdn Toan phét trién tu duy, nang cao thanh tich hoc tap & truong va dat
diém tét ¢ cac ky thi HSG.

-Boi duwong HSG Toan: Boi dudng 5 phan mon Pai S, S6 Hoc, Giai Tich, Hinh Hoc va Té Hep danh
cho hoc sinh céc khéi 16p 10, 11, 12. Poi ngii Giang Vién giau kinh nghiém: TS. L& B4 Khanh Trinh, TS.
Tran Nam Diing, TS. Pham S§ Nam, TS. Luu Ba Thing, Thay L& Phuc Li, Thay V6 Qudc B4 Cén cing
d6i HLV dat thanh tich cao HSG Quéc Gia.

I11.K&nh hec tap mién phi

HOC247 NET céng dong hoc tdp mién phi

HOC247 TV kénh Video bai gidng mién phi

-HOC247 NET: Website hoc mién phi cac bai hoc theo chwong trinh SGK tir 16p 1 dén I6p 12 tit ca
cac mdn hoc véi ndi dung bai giang chi tiét, stra bai tap SGK, luyén tap trac nghiém mén phi, kho tu lidu
tham khao phong phi va cong dng hoi dap soi dong nhét.

-HOC?247 TV: Kénh Youtube cung cip cac Video bai giang, chuyén dé, 6n tap, sta bai tap, sira dé thi
mién phi tir 16p 1 dén 16p 12 tat ca cac mon Toan- Ly - Hoa, Sinh- Sir - Pia, Ngit Van, Tin Hoc va Tiéng
Anh.

W: www.hoc247.net  F: www.facebook.com/hoc247.net  Y: youtube.com/c/hoc247tvc



http://hoc247.vn/
https://hoc247.vn/luyen-thi-thpt-quoc-gia-2018.html
http://chuyen10.hoc247.vn/
https://hoc247.vn/
https://hoc247.vn/
https://hoc247.vn/
https://hoc247.vn/
https://hoc247.net/
https://hoc247.net/
https://www.youtube.com/c/hoc247tvc

