TRUONG THPT HOANG VAN THU PE CUONG ON GIUA KY II - KHOI 10
BO MON HOA HQC NAM HQC 2023- 2024

1. MUC TIEU
1.1. Kién thic. Hoc sinh nz"ln} duoc :
> Khai niém va quy tic xac dinh ctia s6 oxi hoa.
Khai niém phan Gmg oxi hoa - khtr, chat kht, chat oxi hoa, qua trinh khir ,qua trinh oxi hoa
Lép phuong trinh hoa hoc ctia phan tmg oxi hoa - khur béng phuong phép thing bang electron
Mot s6 phan Gmg oxi hoa — khir quan trong trong cudc song.
Khai niém phan mg toa nhiét, thu nhiét, diéu kién chuan, nhiét tao thanh va bién thién enthalpy
cua phan ung.
> Y nghia cua bién thién enthalpy chuan.
1.2. Ki nang: Hoc sinh rén luyén cac ki nang:
> Xéc dinh duge s6 oxi hoa cac nguyén td, chat khir, chat oxi héa, qua trinh khir va qua trinh oxi hoa va phan
ung oxi hoéa - khir.
> Lép dugc phuong trinh phan tmg oxi hoa khir theo phuong phép thing bing electron
> Giai toan bang phuong phap bao toan electron
> Tinh dugc bién thién enthalpy phan tmg theo nhiét tao thanh va niang lugng lién két.
2. NOI DUNG
2.1. Cac dang cau héi dinh tinh:
» Xéc dinh chét khtt, chit oxi hoa, qud trinh khir, qua trinh oxi hoa, phan ng oxi hoa - khta
> Lap dugc phuong trinh phan tmg oxi hoa khir theo phuong phap thing bang electron
» Xac dinh dugc phan rng téa nhiét, phan tng thu nhiét
2.2. Cac dang ciu héi dinh luong:
> Giai toan bang phuong phéap bao toan electron
> Tinh duoc bién thién enthalpy phan (g theo nhiét tao thanh
> Tinh duoc bién thién enthalpy phan (g theo ning luong lién két.

>
>
>
>

2.3.Ma trin deé thi
PHAN 1  (tric | PHANII ( tric nghiém) | PHAN III (tu ludn)
nghi¢m)
Biét | Hiéu [VD | Biét Hiéu | VD |Biét |Hiéu | VD |VDC
Cb 4: Phan Ung|5 2 1 4 4 1 0
OXH - Khir
Piém 1,25+ (05 0,25 |1 1 0 0 1 0
Téng (5 diém) 2 2 1
Cb 5: Nang luong | 5 2 1 4 2 2 1 1
hoéa hoc
Diém 1,25 (05 0,25 |1 05 [05 |0 0 05 |05
Téng (5 diém) 2 2 1
Luu y:

- Hinh thitc kiém tra: Két hop gitta trdc nghiém va tw lugn (1 1¢ 80% trdc nghiém, 20% tu ludn).

- Cdu triic:

+ Mire do dé: 45% Nhan biét; 25% Thong hiéu; 30% Van dung va Van dung cao.

+ Phan [trcfc nghiém nhiéu lya chon: 16 céu - 4 diém (gém 8 cdu & mire do nhdn biét; 6 cdu & mire dé
thong. hiéu va 2 cdu vdn dung), méi cdu 0,25 diém;

+ Phan II trac nghiém ding sai: 4 cau (méi cdu 4 5) - 4 diém (gom 10 y & mirc @6 nhdn biét; 4 ¥ & mirc
do thong hiéu va 2 ¥ van dung), méi y 0,25 diém;

+ Phan tw luén: 2,0 diém (Van dung: 2 cdu - 1,5 diém va vin dung cao: 01 cdu - 0,5 diém)
BAI TAP MINH HQA
PHAN I: TRAC NGHIEM NHIEU LUA CHON



BIET
Cau 1: Pién vao chd tréng:

S6 oxi hoa clia mot nguyén tir trong phan tir 1a ... (1)....cia nguyén tir nguyén t6 d6 néu gia dinh cap
electron chung thudc han vé nguyén tir ciia nguyén tb co ...... 2)....... 16m hon.
A. (1) dién tich, (2) d¢ am dién. B. (1) d6 am dién, (2) di¢n tich.
C. (1) electron, (2) d6 am dién. D. (1) d6 am dién, (2) electron.
Cau 2: Trong hop chat SO2 sb oxi héa cua sulfur (luu huynh) 14
A +2 B. +3. C. +4. D. +6.
Cau 3: S6 oxi hoa ciia chromium (Cr) trong K2Cr,07 1a
A. +3. B. +2. C. +6. D. +7.
CAu 4: Trong phan tng oxi hoa — khir, chit nhudng electron duoc goi 1a
A. chat khur. B. chat oxi hod. C. acid. D. base.

Cau 5: Phan ung oxi hoa — khir 1a

A. phan tmg hoa hoc xéay ra dong thdi qua trinh nhuong electron va qua trinh nhén electron.

B. phan tmg hoa hoc trong d6 hai hay nhiéu chat ban dau sinh ra mot chit méi.

C. phan tmg hoa hoc gitra don chat va hop chat, trong d6 nguyén tir ciia don chit thay thé nguyén tir cia
mot nguyén té khac trong hop chat.

D. phan g hoa hoc trong d6 mot chat sinh ra hai hay nhiéu chat méi.

CAu 6: Cho qud trinh Al SAIR* + 3e, diy 1a qua trinh

A. khur. B. oxi hoa. C. tu oxi héa — khi. D. nhan proton.

CAu 7: Cho qua trinh Oz +4e - 20%, day la qua trinh

A. khur. B. oxi hoa. C. tu oxi héa — khi. D. nhan proton.

Cau 8: Trong phan tng MnO3 + 4HCl - MnClz + Cl2 + 2H20, vai tro cia HCI 1a

A. chat oxi hoa. B. chat khur. C. tao moi trudng. D. chét khir va méi trudng.
Cau 9. Phan tmg hoa hoc nao sau day cho thay NO, chi déng vai tro 1a chat oxi hoa

A. 2NO2 + H20 - HNO3 + HNO:.. B. NO2 + SOz - NO + SOs.

C. 2NO2 - N20s. D. 4NO2 + Oz + 2H20 - 4HNO:s.

Céu 10. Phan rng nao dudi day thudc loai phan ing oxi hoa - khur?

A. AgNOs + NaCl - AgCl + NaNOs . B. NaOH + HCl - NaCl + H20.

C. FeO + 4HNO3 - Fe(NO3)s + NO2 + 2H20. D. CaO + CO2 - CaCOsa.
Cau 11. Phan tng toa nhiét 1a gi?

A. La phan tmg phong nang luogng dang nhiét. B. La phan g hap thy ning luong dang nhiét.
C. La phan tng hap thu ion duéi dang nhiét. D. La phan tng hép thy ion dudi dang nhiét
Cau 12. Thé nao 14 phan tng thu nhiét?

A. La phan tmg phong nang lugng dang nhiét. B. La phan tmg hap thu ning luong dang nhiét.
C. La phan tng hap thy ion dudi dang nhiét. D. La phan tng hap thu ion dudi dang nhiét.

Cau 13. Phuong trinh nhiét hoa hoc la

A. phuong trinh phan (g héahoc xay ra trong diéu kién cung cip nhiét do.

B. phuong trinh phédn g héa hoc c6 kém theo nhiét phan tng.

C. phuong trinh phan tmg hoa hoc c¢6 kém theo nhiét phan tng va trang thai ciia cac chat dau va san
pham.

D. phuong trinh phan rng hoa hoc tda nhiét ra moéi truong.

Cau 14. Pon vi cua nhiét tao thanh chuén 1a?
A KkJ. B. kd/mol. C. mol/kJ. D.J.

Cau 15. Diéu kién chuan 1a diéu kién tmg voi
A. ap suét 1 bar (ddi voi chat khi), ndng d6 1 mol L (d6i v6i chét tan trong dung dich) va nhiét 46 thuong
dugc chon la 298K (25°C).

B. 4p suat 2 bar (d6i véi chat khi), ndng d6 1 mol L (d6i v6i chat tan trong dung dich) va nhiét do thuong
dugc chon la 298K (25°C).

C. 4p suit 1 bar (d6i v6i chat khi), ndng d6 2 mol L™ (d6i véi chat tan trong dung dich) va nhiét d6 thuong
dugc chon la 298K (25°C).

D. ap sudt 2 bar (ddi v6i chat khi), ndng d6 2 mol L (d6i v6i chit tan trong dung dich) va nhiét do thuong
dugc chon la 298K (25°C).

Cau 16. Nhiét kém theo phan tng trong diéu kién chuan 1a:

A. Enthalpy chuan (hay nhiét phan tmg chuan) cua phan tng do, ki hiéu la AtHC98k

B. Bién thién enthalpy chudn (hay nhiét phan tng chuan) cua phan ung do, ki hi¢u 1a AiH%gsk

C. Bién thien enthalpy chudn ( hay nhiét phan tmg chudn) cta phan tng d6, ki hiéu 1a AtH%ogk



D. Enthalpy chuan (hay nhiét phan tng) cta phan tmg d6, ki hiéu 13 AH%gsk.

CAu 17. Ki hi¢u clia nhiét tao thanh chuan 1a?

A. ArHjog B. AfH® C. AfH3; D. AfH?.

Cau 18. Cho phan tmg: N2 (g) + 3Hz (g) —» 2NHs (9)

O diéu kién chuan, ctr 1 mol N2 phan Gmg hét s& toa ra 91,8kJ. Enthalpy tao thanh chuan cia NHs la:

A. AiH%gsk =-91,8 kJ/mol. B. AtH%o9sk = 91,8 kJ/mol

C. AtH%gsk = -45,9 kJ/mol D. AH®ugsk = 45,9kJ/mol

Cau 19. Pon vj ctia nhiét tao thanh chuan 14?

A. kJ; B. kJ/mol; C. mol/kJ; D.J.

Cau 20. Tinh bién thién enthalpy cua phan tng theo nang lugng lién két khi cac chét ¢ trang thai nao?
A. Chat long. B. Chat ran. C. Chat khi. D. Ca 3 trang thai trén.
Cau 21. Bién thién enthalpy ciia cac phan tng phu thudc vao yéu t6 nao?

A. Diéu kién xay ra phan tng; B. Trang thai vat 1y ctia cac chat;

C. S luong chit tham gia; D. Ca A va B déu ding.

Cau 22. Bién thién enthalpy chuin duoc xac dinh & nhiét dd nao?

A. 0°C; B. 25°C; C. 40°C; D. 100°C.
Cau 23. Enthalpy tao thanh chuan cta cac don chit bén bang

A. +1 kd/mol. - B.-1kJ/mol. C. +2 kd/mol. : D. 0 kd/mol
Cau 24. bé xac dinh bién thién enthalpy bang thuc nghiém nguoi ta c6 thé dung dung cu nao?
A. Nhiét ké; B. Nhiét luong ké; C. Von ké; D. Ampe ké.
Cau 25. Bién thién enthalpy cuia phan (g nao sau day c6 gia tri am?

A. Phan g téa nhiét. B. Phan ung thu nhiét.

C. Phan ung oxi hoa — kht. D. Phan g phan huy.

CAu 26. Cac phan tng toa nhiét thuong dién ra

A. thudn lgi hon cac phan ng thu nhiét. B. khé khan hon cac phan tng thu nhiét.
C. thuén loi hon khi cang toa nhiéu nhiét. D. thuén lgi hon khi cang toa it nhiét.

CAau 27. Enthalpy tao thanh la:

A. Nhiét kém theo phan ng tao thanh 1 mol chét tir cic don chat & kém bén nhat & mot diéu kién.
B. Nhiét kém theo phan tmg tao thanh 1 mol chat tir cac don chat & bén nhat & mot didu kién.

C. Nhiét toa ra theo phan mg tao thanh 1. mol chét tir cic don chét & kém bén nhat & mot didu kién.
D. Nhiét thu vao theo phan (g tao thanh 1 mol chét tir cic don chat & bén nhat & mot diéu kién.
Cau 28. Ki hiéu cua nhiét tao thanh 1a?

A. ArH3og B. ArH C. A, H2og D. AH

Cau 29. Ki hiéu ctia bién thién enthalpy chuan 1a?
A. A¢H3gg B. ArH C. A, Hog D. A,H

Cau 30. Phat biéu diing 1a:
A. Khi Ar H <0 thi phan tng toa nhiét. B. Khi Ar H = 0 thi phan ung tda nhiét.
C. Khi Ar H > 0 thi phan Ung téa nhiét. D. Ar H <0 thi phan tng thu nhiét.

HIEU
Cau 1. Cho phan tng. 2KMnO4 + 16HCI 0 2KCI +2MnCl; + 5Cl> + 8H20. Vai tro ctia HCI trong phan
ung la:
A. Chat oxi héa. B. Chat khir.
C. Chét tao moi truong. D.Vira 1a chét khu, vira 1a chét tao moi truong.

CAu 2. Tong hé sb can bang cua cac chit trong phan tng dudi day 1a:
Fe304 + HoSO4 > Fez(S04)3 + SO2 + H20

A. 21 B. 26. C. 19. D. 28.
Cau 3. Cho phan tng. FeO + HNOs - Fe(NO3)z + NxOy + H20

Sau khi c4n bang, hé s6 ciia HNO;s |a:



A. 13x - 9y. B. 23x - 9y. C.23x-8y. D.16x - 6y.

Cau 4. Cho so d6 phan tmg Al + HNO3 - AI(NO3)3 + N2 + N2O + H-0.

Biét khi c4n bang ti 1¢ s6 mol gitra N2O va N2 1a 3. 2. Ti 1¢ mol nar . nn20 . nnz 1an luot 1a:
A.44.6.9. B.46.9.6. C.46.6.9. D.44.9.6.

Cau 5. Cho timg chat. Fe, FeO, Fe(OH),, Fe(OH)s, FesOa, Feo03, Fe(NOs)z, Fe(NOs)s, FeSOa,
Fe2(SO4)s, FeCOs lan lugt phan tmg véi HNO;z dic, nong. S6 phan tng thudc loai phan tng oxi hoa
khtr 1a:

A.5. B. 6. C.7. D.8.

Cau 6. Cho phan trng aFe + bHNO3 - cFe(NO3)3 + dNO + eH.O

Cac hé sb ab, c, d, e 1a nhitng s6 nguyén, don gian nhat. Téng (a + b) bang:

A 4 B. 3. C.6. D.5.

Cau 7. Cho cac phan tng dudi day:

(1) CO(g) +0O2(9) 0 CO2 (9) ArH%g8k = - 283 kJ

(2)C(s)+H20(g)0CO (g) + H2(9) ArH%9sk =+ 131,25 kJ

(3) H2 (9) + F2 (g) 0 2HF (g) ArH%98k = - 546 kJ

(4)H2(9) + Cl2(g) 0 2HCI (9) ArH%gsk = - 184,62 kJ

Phan (g xay ra thuan loi nhat 1a:

A. Phan tng (1). B. Phan ung (2). C. Phan ung (3). D. Phan ung (4).

Cau 8. Phan ung sau thudc loai phan (rng nao?
CyHy(g) + Hy — CyHs(g) A, Hoyg = —137,0kJ
A. Phan ng téa nhiét; B. Phan ung thu nhiét;
C. Vira thu nhiét, vira toa nhiét; D. Khong thudc loai nao.
Cau 9. Phan ung sau thudc loai phan rng nao?
Cu(OH)2 (s) 0 CuO(s) + H20(l) ArH%gsk =+ 9,0kJ

A. Phan ng téa nhiét; B. Phan tng thu nhiét;
C. Vira thu nhiét, vira toa nhiét; D. Khong thudc loai nao.
Céau 10. Cho 2 phuong trinh nhiét hoa hec sau:

C (s) + H20 (g) » CO (g) + H2 () ArH®%g8K = +121,25 kJ 1)

CuSOs4 (ag) + Zn (s) » ZnSO4 (ag) + Cu (s)  ArH%gsk = -230,04 kJ (2)
Chon phat biéu ding;

A. Phan Umg (1) la phan Umg toa nhiét, phan tng 2 1a phan tng thu nhiét.

B. Phan tng (1) la phan tng thu nhiét, phan tng 2 1a phan Gng téa nhiét .

C. Phan tng (1) va (2) la phan ung thu nhiét.

D. Phan ung (1) va (2) 1a phan ng toa nhiét.

VAN DUNG

Cau 1: Bé han nhanh duong ray tau hoa bi hong, nguoi ta ding hdn hop tecmit dé thyc hién phan tng
nhiét nhom: Al + Fe203-> Al,O3 + Fe. Phat biéu nao sau day sai?

A. Al la cht khir. B. Fez03 1a chit bi oxi hoa

C. Ti 1¢ giita chat bi khir : chat bj oxi héala2:1.  D. San pham khir 14 Fe.

Cau 2. Thyc hién cac thi nghiém sau

(D) Suc khi SO2 vao dung dich KMnOa. (IT) Suc khi SO2 vao dung dich H>S.

(I11) Suc hon hop khi NO; va Oz vao nudc. (IV) Cho MnOz vao dung dich HCI dic, néng.
(V) Cho Fe203 vao dung dich H.SO4 dac, nong. (V1) Cho SiOz vao dung dich HF.

S thi nghiém c6 phan tng oxi hoa khir xay ra 1a

A 4. B. 3. C. 6. D. 5.

Cau 3. (B 10) Cho dung dich X chira KMnOs va H2S0; (lodng) 1an luot vao cac dung dich: FeCly,
FeSO4, CuSO4, MgSO4, H2S, HCI (dic). Sé trudng hop co xay ra phan ting oxi hoa — khir 1a

A.5. B. 4. C. 6. D. 3.



Cau 4. Cho timg chét: Fe, FeO, Fe(OH)2, Fe(OH)s, FesOs, FesOs, Fe(NOs)2, Fe(NOs)s, FeSOa,
Fe2(SO4)3, FeCOs lan luot phan tmg voi HNO3 dic, nong. SO phan tmg thudc loai phan tmg oxi hoa
khtr 1a

A.5 B.6 C.7 D.8

Cau 5. Khéi lwong K2Cr207 can ding dé oxi hoa hét 0,6 mol FeSO4 trong méi truong H2SO4 lodng dur
la

A. 14,7 gam B. 9,8 gam C. 58,8 gam D. 29,4 gam

Cau 6. Hoa tan hoan toan 0,9 gam mot kim loai M (hoéa tri khong déi) vao dung dich HNOs3 du, thu
duoc 0,28 lit (dktc) khi N2O duy nhét. Kim loai M 1a

A. Mg B. Zn C. Al D. Ag

CAau 7. Cho 3,7185 lit khi Cl> tac dung véi bot Fe (du). Sau khi phan ing hoan toan thu dugc m gam
mubi. Gi tri cia m 1a

A. 19,05 B. 16,25 C. 15,25 D. 17,08

Cau 8: Cho 4,33825 lit (dktc) hon hop khi X gdm Clz va Oz phan tng vira du v6i 5,55 gam hon hop Y
gom Mg va Al, thu dugc 15,05 gam hon hop Z. Phan tram khoi lugng cia Mg trong Y 1a

A.51,35% B. 75,68% C. 24,32% D. 48,65%

Cau 9. Hoa tan 5,6 gam Fe bang dung dich H2SO4 lodng (du), thu duge dung dich X. Dung dich X
phan ing vira du véi V ml dung dich KMnOg4 0,5M. Gié tri cua V 1a
A. 80. B. 40. C. 20. D. 60.
Cau 10: Ruou gao 1a mot thirc ubng ¢ con 1én men duoc chung cat tir gao theo truyen thong Rugu
gao dugc 1am tir qua trinh 1€n men tinh bt da duge chuyén thanh duong. Vi khuan 13 ngudn gbc cua
cac enzyme Chuyen ddi tinh bot thanh duong. Nhiét do phu hop dé 1én men rugu khoang 20 — 250C.
Phan Gng thiy phan va lén men:
(1) (CeH1005)n + NH20 > nCsH1206
(2) CeH1206 = 2C;HsOH + 2CO;

Phén tng 1a phan tng oxi hoa — khur 1a

A. Phéan trng (1). B. Phan ung (2).

C. Cé hai phan tmg (1) va (2). D. Khong c6 phan img nao thod man.

Cau 11: Cho phan tng sau: CaCO3(s) - Ca0(s) + CO2(g).

O diéu kién chuén, bién thién enthalpy ctia phan tng la (Biét nhiét tao thanh (kJ/mol) ctia CaCO3,
CaO va CO2 lan luot 13 -1 207, -635 va'-393,5)

A. +178,5 kJ. B. -178,5 kJ. C. + 357 kJ. D. -357 kJ.

Cau 12: Cho dir liéu sau:

CsH1205 (ran) + 60; (khi) > 6€O, (khi) + 6H20 (khi)
A £ H%gs cia CsH1206 = -1273,3 kJ; A £ H%gg ctia HoO = -241,8 kJ/mol; A  H%gg cia CO2 = -393,5 kJ

Tinh A £ H%gg cta phan tmg?

A. -5382,3 kJ B.-38248Kj  C.-2538,5kJx D. Mot két qua khac.
Cau 13. Cho phén tmg: CHag) + 20(q) —> COz(g) + 2H20() ¢6 bién thién enthalpy phan tng la chuan -
890,35 kJ. Biét Nhiét tao thanh chuén (kJ/mol) ctia CH4 va CO; lan luot 14 -78,4 va -393,51. Nhiét tao
thanh chuén cua H20 13
A. -285,83 kJ. B. -315,11 kJ. C.-571,65 kJ. D. + 681,13 kJ.
Cau 14: Cho phan tmg: 2Als) + Fe203() = 2Fe(s) + Al203(s), biét nhiét tao thanh chuan ciia Al2O3 14 -
1667,82 kd/mol, Fe,03 -1648,8 kJ/mol. Bién thién enthalpy & 25°C ciia phan tng 13

A. -3316,62 kJ. B. -19,02 kJ. C. -848,54 kJ. D. 662,96 kJ.
Cau 15. Cho gia tri trung binh cta cac niang luong lién két ¢ diéu kién chuan:
Lién két C-H c-C c=cC

Ep (kJ/mol) 418 346 612




Bién thién anthalpy ctia phan tng CsHs(g) — > CHa(g) + C2Ha(g) co gié tri 1a

A. +103 kJ. B. -103 kJ. C. +80 kJ. D. -80.
Céau 16: Cho phuong trinh phan rng:
Zn (r) + CuSO4 (aq) — ZnSOa4 (aq) + Cu (s); A4rH2og = 210 K]
Va c4c phat biéu sau:

(1) Zn bi oxi hoa;

(2) Phan tng trén toa nhiét;

(3) Bién thién enthalpy cua phan tng tao thanh 3,84 g Cu 1a +12,6 kJ;

(4) Trong qua trinh phan ung, nhiét &6 hon hop ting 1én;
Céc phat biéu ding 1a
A. (1) va (3). B. (2) va (4). C. (1), (2)va(4). D. (1), (3) va (4).
Cau 17. Tinh bién thién enthalpy chuan cta phan tng:

’ CyHyo(g) — C2Hay(g) + C2Hg(g)
Biét Eb (H-H) =436 kJ/mol, Eb (C-H) = 418 kJ/mol, Eb (C-C) = 346 kJ/mol, Eb (C=C) = 612 kJ/mol.

A. -80KkJ; B. - 734 kJ; C.-915kJ; D. 80 kJ.
Cau 18. O diéu kién chuan, can phai cung cip 26,48 kJ nhiét lugng cho qué trinh 0,5 mol Hz(g) phan
g v6i 0,5 mol Iz(s) dé thu duge 1 mol HI(g). Nhu vy, enthalpy tao thanh ctia hydrogen iodide (HI)
la
A. 26,48 kJ/mol. B. —26,48 kJ/mol. C. 13,24 kJ/mol. D. -13,24 kJ/mol.
CAau 19. Phan tng tong hop ammonia:
N2 (g) +3Hz (g) —> 2NHs (g) AH=—92kJ
Biét nang luong lién két (kJ/mol) cia N =Nva H—H 1an luot 12 946 va 436.
Ning lugng lién két cia N —H trong ammonia la
A. 391 kJ/mol. B. 361 kJ/mol. C. 245 kJ/mol. D. 490 kJ/mol.
Cau 20: Phan ung dbt chay ethanol:

C2HsOH (1) + 302 (g) — > 2C02 (g) +3H20 (1)
D6t chay hoan toan 5 g ethanol, nhiét téa ra 1am nong chay 447 g nude da ¢ 0°C. Biét 1 gam nudc da
néng chay hip thy nhiét lugng 333,5 J, bién thién enthalpy ctia phan tmg d6t chay ethanol 13
A. -1371 kJ/mol. B. -954 kJ/mol. C. -149 kJ/mol. D. +149 kJ/mol.
PHAN II. TRAC NGHIEM DUNG SAI , , ,
CAau 1: SO oxi hoa ciia mgt nguyén tir mot nguyén to trong hgp chat la dién tich ctia mot nguyén to do
v6i gia dinh day 13 hop chat ion.
a) S6 oxi hoa ciia nguyén tir nguyén td trong don chét bang 0
b) Trong hop chat sé oxi hoa cia H 13 0 (trir mot s6 hydride: NaH, CaHa...)
¢) Tronghop chat sé oxi hoa ctia O 13 -2 (trir mot s6 hop chét nhu: OF2, H203...)
d) Tong sb oxi hoa ctia nguyén tir trong phén tir bang +1.
Cau 2: Dya vao s6 oxi hoa, cac phéan Umg héa hoc dugc chia lam hai loai 1a phan ung oxi hoa khir va
khong phai 1a phan ung oxi hoa khur
a) Phan ung oxi hoa khir 1a phan tng héa hoc trong d6 ¢6 su thay ddi s6 oxi hoa ciia it nhat mot
nguyén t6 hoa hoc
b) Chét khtr 1a chat nhan electron, cht oxi hoa 1a chit nhudng electron
€) Qua trinh khir 1a qua trinh nhuong electron, qua trinh oxi hoa la qua trinh nhan electron
d) Phéan ing oxi héa khir 1a phan ng trong d6 qua trinh oxi héa va qua trinh khtr dién ra khong
ddng thoi.
Cau 3: Khi cac phan tmg hoa hoc xay ra thudng c6 su trao doi nhiét véi moi truong.
a) Nhiét tao thanh ctia mot chat 1a bién thién enthalpy ctia phan tng tao thanh 1 mol chit d6 tir
cac don chit & dang bén viing nhat & mot diéu kién xé4c dinh;
b) Nhiét tao thanh chuén 14 nhiét tao thanh & diéu kién bat ki



€) Nhiét tao thanh chuan cua cac don chit & dang bén viing nhét béng mot;
d) Bién thién enthapy ctia phan tng dugc xac dinh bang hiéu sd giira tong nhiét tao thanh cac san
pham va téng nhiét tao thanh cac chit dau.
Cau 4: Khi cac phan tng hoa hoc xdy ra thudng c6 su trao doi nhiét voi méi truong trudng.
a) Phan tmg hip thu ning luong dudi dang nhiét goi 13 phan tGng thu nhiét.
b) Phan tmg giai phong nang luong dudi dang nhiét goi 1a phan tmg toa nhiét.
€) Véi cung mdt phan Gng, ¢ diéu kién khac nhau vé nhiét d9, ap suat thi lwgng nhiét kém theo
nhu nhau.
d) Phdn tng trong 16 nung clinker xi mang la phdn tng toa nhiét.
Cau 5: Cho biét phan rng tao thanh 2 mol HCI (g) ¢ di¢u kién chuan toa ra 184,62 kJ: Hz(g) + Cl2 (g)
- 2HCI (g) (*) .
a) Enthalpy tao thanh chudn cua HCI (g) 1a - 184,62 kJ/mol.
b) Bién thién enthalpy chuan ctia phan tng (*) 1a - 184,62 kg.
¢) Enthalpy tao thanh chuan ctua HCI (g) 1a — 92,31 kJ/mol.
d) Bién thién enthalpy chuin ctia phan (mg (*) 1a 184,62 kJ.
Cau 6: Cho 2 phuong trinh nhiét hoa hoc sau:

Cu(OH)2 (s) »t° CuO (s) + H20 (I) ArH%g8k = + 9,0 kJ (1)
CHa(g) +3/202 (9) > CO2(9) +2H0 () AH%gk = - 890 kJ (2)
Chon phat biéu ding:

a) Phan g (1) 1a phan ung téa nhiét, phan tng (2) 1a phan Gng thu nhiét.
b) Phan Gng (1) la phan tng thu nhiét, phan mg (2) l1a phan tng téa nhiét .
c) Nhiét phan hoan toan 1 mol Cu(OH)2 tao thanh 1 mol CuO va 1 mol H20 thu vao nhiét luvong
9,0 kJ.
d) Phan g (1) xay ra thuan lgi hon phanmg (2).
CAau 7: Cho phan tng sau:
S (s) + 02 (g) — SO2 (g) ArH®98k(SO2, g)=-296,8kJ/mol.
a) AH%08k(SO2, g) = -296,8 kJ/mol 1a lugng nhiét toa ra khi tao ra 1 mol SO2 (g) tir don chit S
(s) va O2 (g), day 1a cac don chit bén nhat & diéu kién chuan.
b) O diéu kién chuan AiHosk(O2, g)= 0.
c) O diéu kién chudn AiHsex(S, g)= 0.
d) Hop chit SOz (g) kém bén hon vé mit ning luong so voi cac hop chit bén S(s) va Oz (Q).
Cau 8: Cho phan trng sau: CaCO3(s) —>t0CaO(s) + CO2(g) O A, HSgg= 178,29 kJ.
a) Dé tao thanh 1 mol CaO thi phan tng giai phong mot lugng nhiét 1a 178,29 kJ.
b) Dé tao thanh 1 mol CaO thi phan tmg hip thu mét luong nhiét 1a 178,29 kJ.
c) Phan g la phan g thu nhiét.
d) Phéan tng dién ra thuan loi.
Cau 9: Cho phan trng oxi hoa khir: KoCr207 + HCl = CrCls + Cl2 + KCI + H20.
a) KaCr207 la chit oxi hoa, HCI 13 chat khur
b) K2Cr207 1a chat khir, HCI 1a chat oxi hoa
¢) Cr*®khu €It thanh CI° va bi oxi hoa thanh Cr+3
d) Cr*®oxihda Cl~!thanh CI° va bi khtr thanh Crt3
Cau 10: Cho phan tng oxi hoa khtr: aHNO3dsc nong + bCu - cCu(NO3z)2 + dNO2 + eH20
a) HNOs 1a chit oxi hoa, Cu la chat khir
b) HNOs la chat khtr, Cu 1a chét oxi hoa
¢) Tbong hé sb cac chat trong phuong trinh bang 10



d) Co 4 phan tr HNO3 tham gia qua trinh khu.
Cau 11: Bién thién enthalpy ctia mot phan ung dugc ghi ¢ so d6 dudi.
Nang ll‘ang kJ

Chat tham gia
AgHjgq(cd) f---————————

[+]
A Hyge =-akl

San pham

A f H zogs(sm

Tién trinh phan L'rng‘
Két luan nao sau day la dung? ‘ ﬁ
A. Phan Gng téa nhiét va lugng nhié¢t tda ra la a kJ ¢ dicu kién chu@n
B. Nang luong chat tham gia phan ing nho hon nang lugng san pham.
C. Nang lugng chét tham gia phan tmg 16n hon nang lugng san pham.
D. Phan trng thu nhiétva lugng nhiét thu vao l1a a kJ ¢ di€u kién chuan.
Cau 12: Cho phan tng: 4FeS> (s) + 110, () — > 2Fe203 (s) + 8502 (g). Biét nhiét tao thanh AtHzge
ctia cac chit FeSy (s), Fe203 (S) va SOz (g) 1an luot 12 -177,9 kd/mol, -825,5 ki/mol va -296,8 kd/mol.
a) Phan g toa nhiét
b) Phan ng thu nhiét
c) Bién thién enthalpy chuin cua phan mg 1a -3313,8 kJ
d) Bién thién enthalpy chuan cua phan (mg 1a +331,38 kJ

Céau 13: Cho phan ung: H2 (g) + Cl2 (g) — 2HCI (g)
Biét Ep (H — H) = 436 ki/mol; Ep (Cl — Cl) = 243 kJ/mol; Ep (H — Cl) = 432 kd/mol.

a) Phan ung toa nhiét

b) Phan g thu nhiét

¢) Bién thién enthalpy chuin cta phan Gng 1a - 185 kJ

d) Bién thién enthalpy chuin cia phan Gmg 1a +185 kJ
PHAN III. TU LUAN

PHAN UNG OXI HOA KHU ‘ ,

CAau 1: Can bang cac phan Ging oxi hoa khir sau theo phuong phép thang bang electron. Xac dinh chat
khir, chat oxi héa, qué trinh khir, qué trinh oxi h6a?
1) Mg + HNOz = Mg(NO3)2 + NO + H20
(2)  Fé+HzS0u(d) —— Fe(SOu)s + SOz + Hz0
3) Mg + H2SO4 (d) — MgSO4 + S + H20.
(4)  Al+HNO3z - Al(NO3)3 + NHsNOs + H20
5) Fe3O0s4 + HNO3 = Fe(NO3)3 + NO + H20
(6) FeO + H2SO4 + KMnOs = Fe2(S04)3 + MnSO4 + K2SO4 + H20O
(7 NOz + NaOH - NaNO2 + NaNOs + H20
(8) KMnO; + H2SO4 + FeSO4 = K2SO4 + Fe2(SO4)3 + MnSO4 + H20

Q)  FeSy+0, ——> Fe;0s + SO,
(10) FeSz2 + HNO3 = Fe(NO3)3 + H2SO4 + NO + H20 q i
Cau 2: Cho 15,8 gam KMnOg tac dung v6i dung dich HCI dam déc. Thé tich khi clo thu dugc & dicu

kién tiéu chuan 1 bao nhiéu ?

Cau 3: Can bao nhiéu gam ddéng dé khir hoan toan luong ion bac cé trong 85ml dung dich
AgNQO3 0,15M?

Cau 4: Cho 2,34 g kim loai M (hoa tri n) tac dung v6i dung dich H2SO4 (ddc nong, du) thu duoc mubi
sulfate ctia M, 3,2227 lit SO2 (dk chuén), va nudce. Xac dinh kim loai M.



Cau 5: Hoa tan hét 5.6 gam Fe béng mot lugng vira du dung dich HNOs dac nong thu dugc 4,48 lit
hdn hop khi NO va NO; (dktc) va dung dich mot mudi duy nhat. C6 can dung dich sau phan tng thu
duogc bao nhiéu gam mubi khan.

CAu 6: Hoa tan hoan toan m gam hon hop X gdm FeO, Fe,03 vao HNO3 dic, néng thu duoc 4,256 lit
khi NO2 (dktc). C6 can dung dich sau phan tng thu duoc 49,2 gam mubi khan. Tinh khéi lvong mbi
chit trong X

Cau 7: D6t chay hoan toan 2,52 g hdn hop gdbm Mg va Al cin vira du 2,479 lit hdn hop khi X gdbm O2
va Clp ¢ diéu kién chuan, thu duoc 8,84 g chét ran. Tinh % thé tich mdi khi trong X

CAu 8: Hoa tan hét 7,44 gam hdn hop Al, Mg trong thé tich vira da 13 500 ml dung dich HNO3 lodng
thu duoc dung dich A va 3,136 lit (dktc) hdn hop hai khi déng mol c6 khéi lwong 5,18 gam, trong d6
c¢6 mot khi bi hoa nau trong khong khi. Tinh thanh phan phan trim theo khéi lugng ctia mdi kim loai
trong hon hop.

Cau 9: Pé m g phoi bao sit (A) ngoai khong khi sau mot thoi gian bién thanh hén hop (B) c6 khéi
luong 30g gom Fe va cac oxit FeO, FesO4, Fe203. Cho B tac dung hoan toan axit nitric thdy giai phong
ra 5,6 it khi NO duy nhét (dktc). Tinh m?

Cau 10: Cho 1,44¢ hon hop gé)m kim loai M va oxide cua né6 MO, c6 sé mol bﬁng nhau, tac dung hét
v6i HoSOs dic, dun nong. Thé tich khi SO (dke) thu duge 1a 0,2479 lit. Cho biét rang hoa tri 16n nhat
cua M Ia II. Xac dinh kim loai M.

NANG LUQNG HOA HQC ‘ v
Cau 1: Xac dinh bién thién enthalpy ctia phan ing sau ¢ di€u kién chuan:

1
S0,(g)+ 502 (g) = SO4()
biét nhiét tao thanh ArH%gs ctia SO2(g) 12 -296,8 kJ/ mol, ciia SO3(1) 1a -441,0 kJ/mol.
Cau 2: Xéc dinh bién thién enthalpy ctaphan g sau ¢ diéu kién chuan:
4FeSy(s) + 1102(g) > 2Fe203(s) + 8S02(9)

biét nhiét tao thanh ArH%sgg ctia cée chat FeSa(s), Fe203(s) va SOa(g) 1an luot 13 -177,9 kd/mol, -825,5
kJ/mol va -296,8 kJ/mol.

Cau 3: Cho nhiét tao thanh chuin cua cac chat twong tng trong phuong trinh.

Chit N20a4 (g) CO(g) N20 (g) CO2(9)

A HC%0 (KJ/mol) 9,16 -110,50 82,05 -393,50

Tinh bién thién enthalpy cua phan tng sau:
N20 (g) + 3CO(g) > N20(g) + 3CO2(g)

CAau 4: Cho biét nang luong lién két trong cac phan tir Oz, N2 va NO 1an luot 13 494 kJ/mol, 945 kJ/mol
va 607 kJ/mol. Tinh bién thién enthalpy chuin ctia phan tmg: N2 (g) + O2 (g) — 2NO (g) Giai
thich vi sao nitrogen chi phan g v4i oxygen ¢ nhiét do cao hoac khi c6 tia ltra dién.

Cau 5: Cho phan tng sau: CH=CH(g) + H2(g) > CH3-CHs(g). Nang luong lién két (kJ/mol) cia H-H
la 436 kJ/mol, cua C-C la 347 kJ/mol, cua C-H la 414 kJ/mol va cua C=C la 839 kJ/mol. Tinh bién
thién enthalpy cua phan ing

Cau 6: Dung dich glucose (CsH1206) 5%, c6 khdi lugng riéng 1a 1,02 g/ml, phan tng oxi hoéa 1 mol
glucose tao thanh CO2(g), va H20 (1) toa ra nhiét luong la 2803,0 kJ. Mot ngudi bénh dugc truyén mot
chai chira 500ml dung dich glucose 5%. Tinh nang lugng toi da tir phan (g oxi héa hoan toan glucose
ma bénh nhan d6 c6 thé nhan duoc?

C&u 7: Mot binh gas (khi hoa 16ng) chira hdn hop propane va butane vdi ti 1é mol 1:2. Xac dinh nhiét



luong toa ra khi d6t chay hoan toan 12 kg khi gas trén ¢ diéu kién chuan. Cho biét:

CsHs (g) + 502 (g) > 3C02(g) + 4H20(l) A, HZgg= - 2220 kJ.

C4H1o (g) + 13/202 (g) > 4CO2(g) + 5H20(1) A, H3gg=- 2874 KJ.

Trung binh mdi ngdy, mot ho gia dinh can dbt gas dé cung cap 10000 kJ nhiét (hiéu suat hip thu nhiét
1a 80%). Sau bao nhi€u ngay hd gia dinh trén sé st dung hét binh gas 12 kg?

PE MINH HQA

Phin I. Tric nghiém nhiéu lra chon (4 diém): Thi sinh tra 10i tir cAu 1 dén cAu 16, mdi ciu lya
chon 1 phwong an.
Cau 1: Pién vao chd tréng:

S6 oxi hoa ctia mot nguyén tir trong phan tir 1a ... (1)....ciia nguyén tir nguyén td d6 néu gia dinh
cip electron chung thudc han vé nguyén tir ciia nguyén to o ...... 2)....... 16n hon.
A. (1) dién tich, (2) d6 am dién. B. (1) d6 am dién, (2) dién tich.
C. (1) electron, (2) do am di¢n. D. (1) d6 am dién, (2) electron.
CAu 2: Trong phan tng oxi hoa — khir, chat nhudng electron duoc goi la
A. chat khtr. B. chét oxi hod. C. acid. D. base.

Céu 3: Phan ung oxi hoa — khir 1a

A. phan g ho4 hoc xay ra dong thdi qua trinh nhudng electron va qua trinh nhan electron.

B. phan ting héa hoc trong d6 hai hay nhiéu chét ban dau sinh ra mot chat méi.

C. phan tng hoa hoc giita don chét va hop chét, trong d6 nguyén tir ciia don chat thay thé nguyén tr
ctia mdt nguyén t6 khac trong hop chat.

D. phan tmg hoa hoc trong d6 mot chit sinh ra hai hay nhiéu chat méi.

Cau 4: Cho qua trinh Oz +4e - 207, day la qua trinh

A. khur. B. oxi hoa. C. tu oxi héa — khur. D. nhan proton.
Cau 5: Trong phan tng MnO2 + 4HCl - MnClz + Clz2 + 2H20, vai tr6 cua HCl 1a
A. chat oxi hoa. B. chat khtr. C. tao mai truong. D. chat khtr va moi truong.

Cau 6. Phan tng toa nhiét 1a gi?
A. La phéan tng phong ning luong dang nhiét.
B. La phan g hap thy ning luong dang nhiét.
C. La phan tmg hap thu ion duéi dang nhiét.
D. La phan tng héap thu ion duéi dang nhiét

Cau 7. Phuong trinh nhiét hoa hoc 1a

A. phuong trinh phan (mg hoa hoe xay ra trong diéu kién cung cip nhiét do.

B. phuong trinh phan tmg hoa hoc c6 kém theo nhiét phan tng.

C. phuong trinh phan (g hoa hoc ¢6 kém theo nhiét phan g va trang thai ctia cac chat dau va san

pham.

D. phuong trinh phan rng hoa hoc tda nhiét ra moéi truong

Cau 8. Ki hiéu cua nhiét tao thanh chuén 1a?
A. ArHjog B. AfH® C. AfH3p D. AfH?.

Cau 9. Chq phan tng: N2 (g) + 3H2 (g) » 2NHs3(9)

O diéu kién chuan, ctr 1 mol N2 phan mg hét sé& téa ra 91,8kJ. Enthalpy tao thanh chuan cia NHs la:

A. AtH%o9sk =-91,8 kJ/mol. B. AiH%gsk = 91,8 kJ/mol

C. AtHozgsK: -45,9 kJ/mol D. AtHozggK: 45,9kJ/m0I

Cau 10. C4c phan ung téa nhiét thuong dién ra
A. thuan lgi hon cac phan ting thu nhiét. B. kho khan hon cac phan ung thu nhiét.
C. thuan loi hon khi cang toa nhiéu nhiét. D. thuén lgi hon khi cang toa it nhiét.

Cau 11. Tong hé s6 can bang cta cac chét trong phan Gmg dudi day la:
Fe304 + HoSO4 > Fez(S04)3 + SO2 + H20
A. 21 B. 26. C. 19. D. 28.



Cau 12. Cho timg chét. Fe, FeO, Fe(OH)z, Fe(OH)s, Fe3Oa, Fe,03, Fe(NO3)2, Fe(NO3)s, FeSOsa,
Fe2(SO4)3, FeCOs lan lugt phan tmg véi HNO;z dic, nong. S6 phan tmg thudc loai phan tng oxi hoa
khr 1a:
A.5. B. 6. C. 7. D. 8.
Cau 13. Cho cac phan ung dudi day:
(1) CO(g) +02(9) — CO2 (9)
AtH%08k = - 283 kJ
(2) C (s) + H20 (g) + CO (g) + H2 (9) AtH%gsk =+ 131,25 kJ
(3) Hz2 (9) + F2 (g) > 2HF (g) AtH208« = - 546 kJ
(4) H2 (9) + Cl2 (g)— 2HCI (g) AtH%9sk = - 184,62 kJ
Phan tng xay ra thuan lgi nhat 1a:
A. Phan tng (1). B. Phan ung (2). C. Phan ung (3). D. Phan tng (4).
Cau 14. Phan tng sau thudc loai phan ing nao?
C2Hy(g) + Hy — CyHg(g) A, Hoyg = —137,0kJ
A. Phéan ng téa nhiét; B. Phan ung thunhiét;
C. Vira thu nhiét, vira toa nhiét; D. Khong thude loai ndo.
Cau 15: B¢ han nhanh duong ray tau hoa bi héng, nguoi ta dung hon hop tecmit dé thuc hién phan
g nhi¢t nhom: Al + Fe203-> Al203 + Fe. Phat biu nao sau day sai?
A. Al 1a chat khur.
B. Fe203 1a chét’bi oxi hoa )
C.Tile gifra chat bi khtr : chat bi oxi hdéala 2 :1.
D. San pham khtr 12 Fe.
Céau 16: Cho phuong trinh phan rng:
Zn (r) + CuSO4 (aq) — ZnSOx4 (aq) + Cu(s); 4;H2og = 210 K]
Va céc phat biéu sau:
(1) Zn bi oxi hoa;
(2) Phan tng trén tda nhiét;
(3) Bién thién enthalpy ctia phan tmg tao thanh 3,84 g Cu 1a +12,6 kJ;
(4) Trong qua trinh phan trng, nhiét &6 hon hop ting 1én;
Céc phét biéu diing 1a
A. (1) va (3). B. (2) va (4). C. (1), (2) va(4). D. (1), (3) va (4).
Phan IL Tric nghi¢m ding sai (4 diém): Thi sinh tra 10i tir ciu 1 dén cau 4. Trong mdi y a), b),
¢), d) 6 moi cau, thi sinh chon ding hoic sai.
Céau 1: Cho phan tng oxi hoa khu: K2Cr07 + HCl - CrCls + Cl2 + KCI + H20.
a) KoCrp07 14 chit oxi hoa, HCI 1a chét khir
b) K2Cr207 1a chat khir, HCI 1a chat oxi hoa
c) Cr*®khir CI7! thanh CI° va bi oxi hoa thanh Cr*3
d) Cr*®oxihda Cl~!thanh CI° va bi khir thanh Cr*3
Cau 2: Khi cac phan tng hoa hoc xay ra thudng c6 su trao doi nhiét voi méi trudng.
a) Nhiét tao thanh ctia mot chat 1a bién thién enthalpy ctia phan tng tao thanh 1 mol chat d6 tir
cac don chat ¢ dang bén viing nhat & mot diéu kién xéac dinh;
b) Nhiét tao thanh chuan 1a nhiét tao thanh & diéu kién bat ki
€) Nhiét tao thanh chuén cua cac don chit & dang bén viing nhét bfmg mot;
d) Bién thién enthapy cia phan ing duogc xac dinh béng hiéu sb gitia téng nhiét tao thanh cac san
pham va tong nhiét tao thanh cac chét dau.
Cau 3: Cho phan trng sau:
S (s) + 02 (g) = SO2 (g) ArH®208k(SO2, g)=-296,8kJ/mol.



a) ArH%gsk(SO2, ) = -296,8 kJ/mol 14 lugng nhiét téa ra khi tao ra 1 mol SO, (g) tir don chat S
(s) va Oz (g), day 1a cac don chat bén nhét ¢ diéu kién chuén.

b) O diéu kién chuan ArH%sgsk(O2, g)= 0.

¢) O diéu kién chuan ArH%gsk(S, g)= 0.

d) Hop chit SO2 (g) kém bén hon vé mit ning luong so vdi cac hop chit bén S(s) va Oz (g).

Cau 4: Cho phan tmg: Hz (g) + Cl» (g) — 2HCI (g)

Biét Ey (H — H) = 436 kJ/mol; Ep (Cl — Cl) = 243 kd/mol; E, (H — CI) = 432 kJ/mol.
a) Phan ng toa nhiét

b) Phan tng thu nhiét
¢) Bién thién enthalpy chuin cua phan tmg 14 - 185 kJ
d) Bién thién enthalpy chudn ciia phan Gng 13 +185 kJ
Phan III. Ty luin (2 diém): Thi sinh trinh bay 10i giai tir cAu 1 dén ciu 3 ra gidy kiém tra
Céu 1 (1 diém): Cho so dd phan tng: Mg + HNO3 - Mg(NO3)2 + NO + H,0
a. Can bang cac phan tng oxi hoa khir sau theo phuong phéap thing bang electron. Xac dinh chat
khtr, chit oxi héa, qua trinh khir, qué trinh oxi hoa?
b. Tinh thé tinh NO (dkc) thu duoc khi hoa tan 4,8 gam Mg trong dung dich HNOj3 xay ra theo
phén Gng trén.
Cau 2 (0,5 diém): Xac dinh bién thién enthalpy ctia phan (g sau & diéu kién chuén:
50,()+0,(8) S04 (1)
biét nhiét tao thanh ArH%gs ctia SO2(g) 1a -296,8 kJ/ mol, cua SO(1) 1a -441,0 ki/mol.
Cau 3 (0,5 dieém): Dung dich glucose (CsH120g) 5%, c6 khoi lugng riéng 1a 1,02 g/ml, phan ung oxi
hoéa 1 mol glucose tao thanh CO2 (g), va H20 (1) toa ra nhiét lugng 1a 2803,0 kJ. Mot ngudi bénh dugce

truyén mot chai chira 500ml dung dich glucose 5%. Tinh nang luong t6i da tir phan tng oxi hoa hoan
toan glucose ma bénh nhan do cé thé nhan dugc?



