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ON THI TOT NGHIEP THPT NAM HOC 2026 - 2027

~ CHUONG 1. ESTER- LIPID - XA PHONG VA CHAT GIAT RUA TONG HQP
A. KIEN THUC CAN NHO

CHU DE 1: ESTER - LIPID
I. ETSER

1. Khai ni¢ém

Xét phan ing sau: R-COOH + R-OH ——~ R_COO-R + H:0

=>Khai niém: Khi thay nhém OH & nhom carboxyl ctia carboxylic acid (RCOOH) bang nhém OR’
thi dugc ester.

2. Céu tao
- Ester don chirc : R -COO-R véi  R: gbe hydrocarbon, c6 thé 1a H.

R’: gbc hydrocarbon, khong thé 1a H.
- Ester no, don chutrc, mach hé: CoH2,02 (n>2)

3. Danh phap: Tén ester = Tén gbc R’ + Tén gbc acid RCOO- (cé dudi ate)

Tén R’ Tén RCOO-
CH3-: methyl HCOO- : formate (methanoate)
CH3CHa- (C2Hs-) : ethyl CH3COO-: acetate(ethanoate)
CH3CH>CHa»-: propyl CH3CH2COO-: propionate (propanoate)
CH;-CH-: isopropyl CH>=CH-COO-: acrylate (propenoate)
(le3 CH2=(|3— COO- methacrylate
CH;

CH,=CH- : vinyl

CH>=CH-CHz>- : allyl

CH;CH2CH2CH2CH:-: amyl

CH3—(|3H—CH2—CH2: isoamyl
CHj

CsHsCOO-: Benzoate
-O0C-COO-: oxalate

CsHsCHz-:benzyl CsHs-: phenyl

Vidu:

HCOOCH;3: Methyl formate (Methyl methanoate). CH3COOC;Hs: Ethyl acetate (Ethyl ethanoate).
CH3CH>COOCH3: Methyl propionate. CH3COOCH=CH23: Vinyl acetate (Vinyl
ethanoate).

CH»=CH-COOCHs3: Methyl acrylate (methyl propenoate).
4. Pong phan

*s6 dong phan ester = 2"-2(n <5) * §6 dong phan acid =2"-3(n <5)
CTPT S6 dp ester S6 dp acid S6 dp don Ghi chu
chire
C2H40( 1 1 5 1 tap chirc
M=60) HCOOCH; CH;COOH HOCH,CHO
C3H602( 2 1 3 1 ’ester (HCOO-)
M=74) | HCOOCH,CH; ; CH3;CH>COOH trng bac
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CH;COOCH; ;
4 2 ester (HCOO-)
C4Hs0x( HCOOCH:CH:CHj3; 2 trang bac
M=sg) |HCOOCH(CHs)CHs; | CH;CH,CH,COOH 6
CH3COOCHCH3; CH3CH(CH3)COOH.
CH3CH>COOCH;

5. Tinh chét vat i
- Este thuong 13 chat 16ng, nhe hon nudc, it hodc khong tan trong nudc.
- Ester c6 nhiét d6 soi thip hon carboxylic acid va alcohol c6 ciing s6 carbon hodc M tuong duong.
=>Nhiét do sb6i (M gan bang nhau): carboxylic acid >H,O > alcohol > ester.
- Mt s6 ester c6 mui thom dic trung:
v Isoamyl acetate: CH;COOCH>CH>CH(CH3)CH3 Mui chubi chin.
Ethyl butyrate va ethyl propionate: CH3CH>COOC;Hs ¢6 mui dua chin.
Benzyl acetate CH;COOCH2CsHs c6 mui hoa nhai.
CH3COO[CH:]7CHj3 c6 trong qua cam.
CHj3 [CH:]14CH3COO [CH2]29CH3 ¢6 trong sap ong.
v' Ethyl acetate (Ethyl ethanoate) tao mui thom nude hoa.
6. Tinh chit héa hoc

<N X X

Ester bi thuy phan trong méi trudng acid hodc moi trudng base. San pham thu dugc khac nhau tuy
thudc vao diéu kién phan ung.

a. Phan tng thuy phéan ester trong méi trwong acid ( HY) => Thuong la phan tng thuan nghich va
thuong tao: Acid + alcohol

R-COO-R +H:0 —m== R_COOH + R'OH

CH;COOC,Hs + H0 —=—= CH;COOH + C,HsOH

Ethyl acetate acetic acid  ethyl alcohol
b. Phan ung thuy phin ester trong méi trudmg base (phan rng xa phong hoa).

=>La phan (g mét chiéu — Mubi + alcohol

, {0 ,
R -COO-R + NaOH —/— R -COONa +ROH

tO
CH3COOC;Hs + NaOH——> CH3COONa + C>HsOH
Ethyl acetate sodium acetate ethyl alcohol
7. Diéu ché

Ester thuong duoc didu ché bang phan tng ester ho4 gitra carboxylic acid va alcohol véi xtc tac 13
acid (thuong dung H>SO4 dic).

H* {0

R-COOH + R’-OH R-COO-R" + H20

CH;COOH + C2H50HHQ't CH3;COOC:Hs + H2O

acetic acid  ethyl alcohol Ethyl acetate
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> Vai tro HoSOudic = xtic tac + hit nudce (gitip phan tmg theo chiéu thuan, ting hiéu suit phan Gng).
8. Ung dung

- Cac ester co mui thom, khong doc, dugc dung lam chat tao huong trong cong nghiép thuc pham (ethyl
butyrate, benzyl acetate,...), mi pham (linalyl acetate, geranyl acetate,...).

- M6t s6 polymer c6 nhom chuc ester duoc dung dé san xuat chat déo (poly(methyl methacrylate)), son
tuong (polyacrylate).

- M6t sb hop chit chira nhom chuc ester duoc dung 1am duoc phim (aspirin, methyl salicylate....). Cac
ester c6 phan tir khoi thap dugc dung lam dung moi dé tach, chiét chat hitu co (ethyl acetate), pha son
(butyl acetate),...

II. LIPID
1. Khai niém v@ lipid, chit béo, acid béo.

V' Lipid 1a cac hop chét hiru co ¢6 trong té bao sdng, khong tan trong nudc nhung tan trong dung
mdi hitu co khong phéan cuc gdm: chat béo, sap, steroid, phospholipid,...

V' Chat béo 1a triester (ester ba chuc) cua glycerol véi acid béo, goi chung 14 triglyceride.

V' Acid béo 1a carboxylic acid don chirc. Hau hét chiing c6 mach carbon dai (thuong tir 12 dén 24
nguyén tir carbon), khong phan nhanh va cé s6 nguyén tur carbon chan.

* Cong thire cAu tao: (R;COO)R,COO)R3CO0)CsHs ; C3Hs(OCOR;)(OCOR,)(OCOR3)
=>Khi Ry, Ry, R; giéng nhau (R): (RCO0)sC3Hs hoic C3Hs(OOCR); hodc C3Hs(OCOR)s.

Acid béo Chit béo (triglyceride).
i , A D¢ bao - . R Do bao
Cong thirc — tén hoa Cong thirc — tén hoa
CisH3COOH: (Ci5H31CO0)3C3Hs hay C3sHs(OCOC15H31)3
palmitic acid acid béo | glyceryl tripalmitate hay tripalmitin Chét béo
C17H35COOH: no (C17H35CO0);C3Hs hay C3Hs(OCOC17H35)3 no, ran.
stearic acid glyceryl tristearate hay tristearin
C17H33COOH: (C17H33C0O0)3C3Hs hay
oleic acid s
(CH3[CH,],CH = CH[CH,],COO)3;C5Hs
acid béo | glyceryl trioleate hay triolein Chat béo
khong khong no,
C17H31COOH: o, (C17H31CO0)3C3Hs 16ng.
linoleic acid dis is
(CH3[CH;]4CH = CHCH,CH = CH[CH:],CO0);C3Hj5
glyceryl trilinoleate Aay trilinolein

2. Tinh chit vit Ii ciia chit béo

- Khi trong phan tir chat béo chita nhidu gdc acid béo no thi chat béo thuong & trang théi ran nhu md
lon, m& bo, md curu,... Khi trong phan tir chat béo chira nhiéu goc acid béo khong no thi chiing thuong &
trang thdi long nhu dau lac, dau virng, dau ca,...

- Chéat béo nhe hon nudc va khong tan trong nuée, dé tan trong cac dung méi hitu co it phan cyc hodc
khong phan cuc.

3.Tinh chit hoa hoc

a) Phdn irng thiiy phédn trong moi truong acid H* => thwong la thudn nghich.
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(RCOO):C3Hs + 3H,0 —=— 3RCOOH + C3Hs(OH)3

(C17H35C0O0)3C3Hs + 3H0 —— 3C17H35COO H + C3Hs(OH)3

Tristearin stearic acid glycerol

b) Phin irng thity phén trong moi trwong base (Phén itng xa phong héa) => phdn iing 1 chiéu
tO
(RCOO0)3C3Hs + 3NaOH — 3RCOONa + C3Hs(OH)3

tO
(C17H35C0O0)3C3Hs + 3NaOH —> 3C;7H35COONa + C3Hs(OH)3
Tristearin Sodium stearate glycerol
% Thuy phan chat béo trong mdi trudng acid hay base thi ludn thu dugc glycerol.

¢) Phén irng hydrogen héa (cong Hy) (Bién chdt béo & thé long thanh thé ran).

(C17H33C0O0)3C3Hs + 3H» N (C17H35C0O0)3C3Hs
Triolein (16ng) Tristearin (ran)
d) Phdn irng oxi hod chét béo béi oxygen khéng khi

Khi dé 1au trong khong khi, cac gdc acid béo khong no trong chat béo cé thé bi oxi hoa cham bai
oxygen, tao thanh cac hop chat c6 mui kho chiu. Pay 1a nguyén nhan cta hién tugng ddu ma bi 6i.

4.0ng dung ciia chit béo va acid béo
- Chat béo 1a ngudn cung cap va dy trit ning luong ¢ ngudi va dong vat.

- Chit béo ciing 14 ngudn cung cap acid béo thiét yéu cho co thé. Nhiéu vitamin nhu A, D, E va K hoa
tan tot trong chat béo nén chiing dugc van chuyén, hap thu cung vai chat béo.

- Chét béo 1 nguyén lidu cho nganh cong nghiép thuc pham, san xuat xa phong va glycerol, ...
- Ngay nay, mdt s6 loai dau thuc vat con duoc dung dé san xudt nhién liéu sinh hoc (biodiesel).

v’ Acid béo omega-3 va omega-6 13 cic acid béo khong no voi lién két doi dau tién & vi tri s6 3 va 6 khi
danh so tor nhom methyl.

- Dau cé bién chtra nhiéu acid béo omega-3. Cac loai dau thuc vat (dau me, dau dau nanh, dau hudéng
duong,...) chtra nhiéu acid béo omega-6.

- Acid béo omega-3 va omega-6 déu co tac dung giam huyét ap, giam chlolesterol trong mau va ngan
chan sy hinh thanh cac mang triglyceride bam trén dong mach, gitp giam nguy co gy xo vira dong
mach, trong d6 o -linolenic acid va linoleic acid 1a hai acid béo thiét yéu vi co thé khong thé tu tong hop
dugc ma phai ldy tir ngudn thyc phim bén ngoai.

v' Acid béo omega-3 thwong gap

- Eicosapentaenoic acid (EPA) C19H20COOH

CH3;CH,CH=CHCH;CH=CHCH;CH=CHCH>CH=CHCH>CH=CH[CH2]3:COOH

2

ANANANAAA N oo

3

1

- Docosa hexaenoic acid (DHA) C21H31COOH
CH3CH,CH=CHCH>CH=CHCH>CH=CHCH,CH=CHCH,CH=CHCH>CH=CH[CH:]>.COOH
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COOH

v' Acid béo omega-6 thwong gap
- Arachidonic acid (ARA) C19H3;COOH
CH;[CH,]4«CH=CHCH,CH=CHCH,CH=CHCH,CH=CH[CH,];COOH

2 4 6 \/ \/ \/ ‘\/\/COOH

- Linoleic acid (LA) Ci7H3;COOH
CH3[CH»]4«CH=CHCH,CH=CH[CH;],COOH
2 4 6

ANV AINANANSH

- C19H33COOH2

/2\/4\/ -

1 3 5 WCOOH
- C13H25COOH2

/2\/4\/6_\/\/\A

1 3 5 COOH

CHU PE 2: XA PHONG VA CHAT GIAT RUA
I. KHAI NIEM, PAC PIEM CAU TAO CUA XA PHONG VA CHAT GIAT RUA

v' Xa phong 1a hdn hop mudi sodium hodc potassium cta céc acid béo (palmitic acid hodc stearic
acid) va cac chat phu gia.

v’ Chat gidt rira tong hop c6 tac dung gidt rira nhu xa phong, thuong 13 mudi sodium alkylsulfate
hoac alkylbenzene sulfonate.

v' CAu tao cta xa phong va chét giit rira phd bién thuong gém hai phan:

- Phan phén cyc (“dau” wa nudc): 1a nhom carboxylate (xa phong) hodc nhom sulfate, sulfonate
(chat giat rira tong hop). Phan nay c6 thé hoa tan dugc trong nudc.

- Phan khéng phén cuwe (“dudi” ki nude): 1a gbe hydrocarbon c¢6 mach dai (R). Phan nay khéng tan trong nudc.

dudi ki nuwoc dau wa nuwdc
Céng thirc c4u tao ctia mot s6 chét hoat dong bé miit:
xa phong (a) va chat giat riea phoé bién (b)

II. TINH CHAT GIAT RUA

Khi xa phong, chét giat rira tan vao nudc s€ tao dung dich co stic cang bé mat nhé 1am cho vat can
gidt rira dé tham udt. Puoi ki nudce trong xa phong va chat gidt rira tham nhap vao vét ban (Hinh b), phan
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chia vét ban thanh nhiing hat rt nho c6 dau wa nudc quay ra ngoai (Hinh c), cac hat nay phan tan vao
nudc va bi rira troi (Hinh d).

Pau wva nudc

BPudbi kl nwoc Y, ¥ o i X 2 b ‘40
N BT AT L
Vét ban dau mo+—gllli.. | | 9°5
Vat ligu +——
(a) (b) (c) (d)
Tinh chét git rira
IIIl. PHUONG PHAP SAN XUAT VA CHAT GIAT RUA
1. Phuwong phap san xuat xa phong
Chét béo +  NaOH/KOH (dac) Ty Glycerol +  Mubi sodium/potassium

cua acid béo
(Thanh phan chinh ctia xa phong)

Xa phong con dwoc san xudt tir dau mo theo so do sau

’ Atlkape i Actel Bido Mudi s?dlurr?/pot’assnum
(lay tr dau mo) cua acid béo

2. Phwong phap sin xudt chét giit rira tong hop

Chat giit rira tong hop dugc san xuat tir ddu mo theo so d6 sau:

* R-SO5H R-SOzNa
Ddumé —— —
R—-OSO5H R-OSO;Na
B. BAI TAP ON TAP
PHAN 1. CAu trac nghiém nhiéu phwong 4n lwa chon. Thi sinh tra 16i tir cAu 1 dén cau 18. Moi cau hoi
thi sinh chi chon 1 phuong an.
Céu 1: Chat nao sau day thudc loai ester?

A. CH3COOCHs. B. CH3COOH. C. HO-CH>-COOH. D. CH3CHO.
Céau 2: Chét béo 1a triester cua acid béo voi
A. methyl alcohol. B. ethylen glicol. C. ethyl alcohol. D. glycerol.
Cau 3: Chat ndo sau day la thanh phan chi yéu cta xa phong?
A. C3Hs(OH)s. B. CH3[CH2]16COOH.
C. HOCH>CH2OH. D. CH3[CH2]16COONa.
Cau 4: Ester nao sau day dugc st dung dé diéu ché thuy tinh hitu co?
A. Vinyl acetate. B. methyl acrylate.
C. Isopropyl acetate D. Methyl methacrylate.
Cau 5: Ester nao sau day c6 cong thirc phan tir C4HsO»?
A. Ethyl acetate. B. Propyl acetate. C. Phenyl acetate. D. Vinyl acetate.
Céu 6:Trong s6 cac chat sau ddy, chat nao c6 nhiét do soi 16n nhat?
A. C:HsOH B. CH;COOH C. CH3;CHO D. HCOOCH3
Cau 7: Pun néng ester CH3COOC:Hs vo1 mot lugng vira di dung dich NaOH, san phém thu duoc la
A. CH3COONa va CH;OH. B. CH3COONa va C2HsOH.
C. HCOONa va C>HsOH. D. C;HsCOONa va CH30H.

Cau 8:0 diéu kién thich hop, hai chit ndo sau ddy phan Gmg v6i nhau tao thanh methyl acetate?
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A. CH;COOH va CH;0H. B. HCOOH va CH;OH.

C. HCOOH va C,HsOH. D. CH;COOH va C,HsOH.
Cau 9: Thuy phan ester nao sau day trong dung dich NaOH thu dugc sodium formate?

A. CH3COOCHs. B. CH3COOC,Hs. C. HCOOC:Hs. D. CH3COOC;H7.
Cau 10: Phan tng diéu ché xa phong tir chat béo dugc goi 14 phan tmg
A. ester hoa. B. hydrate hoa. C. trung hoa. D. xa phong hoa.

Cau 11: Theo nguén gbc, chit gidt rira duoc chia thanh hai loai: chat giit rira ty nhién va chat giat rira
téng hop. Phét biéu nio sau day 1a khong dung?
A. Phan tir chét giit rira co cau tao gom hai phan, mot phan wa nude va mot phan ki nuéde.
B. Phan tir chét giat rira tong hop c¢6 phan ki nudc 1a gbc hydrocarbon mach dai twong ty nhu xa
phong.
C. Chat giat rua téng hop dé bi phan huy sinh hoc boi cac vi sinh vat hon xa phong.
D. Tur nguén nguyén liéu dau mo, c6 thé san xuat duoc ca xa phong va chit giit rira tong hop.
Cau 12: S ddng phan ester img véi cong thie phan tir C3HsO; 1a

A. 2. B. 3. C.5. D.4
Cau 13: Tén goi cua ester CH3COOCH3 la
A. ethyl acetate. B. methyl propionate. C. methyl acetate. D. ethyl formate.

Céu 14: Thuy phan hoan toan hdn hop ethyl propionate va ethyl formate trong dung dich NaOH, thu duoc
san phdm gom ’
A. 1 muoi va 1 alcohol. B. 2 mudi va 2 alcohol.
C. 1 mubi va 2 alcohol. D. 2 mudi va 1 alcohol.
Cau 15: Trong qua trinh san xuat xa phong, ngudi ta cho dung dich NaCl bio hoa vao hdn hgp san pham
sau khi xa phong hoa. Vai tro cua dung dich NaCl bao hoa trong truong hgp nay la
A. tranh xa phong bi nhiét phan huy.
B. dé tach cac mudi cua acid béo ra khoi hon hop.
C. tao moi truong pH trung tinh cho xa phong.
D. hoa tan cac mudi cua acid béo trong hdn hop.
Céau 16: Xa phong hoa hoan toan 17,6 gam CH;COOCHs trong dung dich NaOH (vira du), thu duoc
dung dich chira m gam mudi. Gia tri cia m la
A. 164 B. 19,2 C.9,6 D. 8,2

Cau 17: Cho 8,8 gam ester X don chic phan tng hoan toan véi dung dich NaOH, thu dugc 3,2 gam
CH30H. Tén cua X 1a

A. propyl formate B. ethyl acetate. C. methyl propionate D. methyl acetate.
Cau 18: Bét chay hoan toan 13,2 gam ethyl acetate thu duge V lit khi CO, (dkc). Gia tri cia V 1a
A.3,7185. B. 9,916. C. 4,958. D. 14,874.

PHAN II. Ciu héi trac nghiém diing sai. Thi sinh tra 1i tir cau 1 d&én cau 4. Trong mdi ¥ a), b), ¢), d) &
moi cau thi sinh chon diing hodc sai.
Cau 1: Ester c0 vai tro quan trong trong nhiéu linh vuc hod hoc va cong nghiép,. HAu hét céc ester duoc
diéu ché tir phan tng ester hoa.
a. (biét) Phan tmg giira carboxylic acid va alcohol tao thanh ester dugc goi 1a phan mg ester hoa.
O

| , —Zo_
b. (hiéu) Cac hgp chat hitu co trong phén tir c6 nhom O— ddu thudc loai ester.
c. (hiéu) O 25°C, d6 tan trong nudc cla ba ester HCOOC,Hs, CH;COOC:Hs va C;HsCOOC,Hs theo thir
tu sau: HCOOC,Hs> CH3COOC;Hs > CoHsCOOC,Hs.
d. (van dung) Thanh phan cua ester no, don chirc, mach hé ludn co ti 1& sb nguyén tir H va C twong ung la
2:1.
Céu 2: Trong cac phét biéu sau ddy, phat biéu nao 1a diing, phét biéu nao sai?
Ethyl propionate 1a mét ester c6 mui dura chin.
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a. Cong thtrc cua ethyl propionate 1a CH;COOCHs.
b. O diéu kién thuong, ethyl propionate 1a chét khi.
c. Phan Ung thuy phan ethyl propionate trong méi truong acid 1a phan rng thuan nghich.
d. Ethyl propionate duoc diéu ché tir propanoic acid va ethyl alcohol.
Cau 3: Cho ester X c6 cong thirc: CH;COOCH:;3
a. Tén goi cua X 1a methyl acetate.
b. Phan trim khéi lugng cta nguyén té carbon trong X 14 48,86%
c. Thay phan X trong méi trudng acid thu duoc acid va alcohol ¢6 cong thirc phén tir gidng nhau.
d. Pé tang hiéu suat phan ung diéu ché X tir carboxylic acid va alcohol twong tmg ngudi ra ding H2SO4
dac va dung du carboxylic hodc alcohol.
Cau 4: Tién hanh céc thi nghiém theo cac budc sau:
Budc 1: Cho vao hai 6ng nghiém (1) va (2) mdi 6ng 1 mL ethyl acetate.
Budc 2: Thém 2 mL dung dich H2SOs 20% vao dng nghiém (1); 2 mL dung dich NaOH 30% vio 6ng
nghiém (2).
Budc 3: Pun cach thuy 6ng nghiém (1) va (2) trong cdc thity tinh & nhiét do 60— 70 °C khoang 5 phiit.
a. Sau budc 2, chat 10ng trong 6ng nghiém (1) phan 16p, chat 16ng trong 6ng nghiém (2) déng nhat.
b. Sau budc 3, chit 10ng trong ca hai dng nghiém déu dong nht.
c. Sau budc 3, san pham phan tGng thity phan trong ca hai 6ng nghiém déu tan tdt trong nudc.
d. Phan tng thity phan ester trong méi truong kiém xay ra tot hon so véi méi truong acid.
PHAN III. Cau tric nghi¢m yéu ciu tra loi ngan. Thi sinh tra 10i tir cdu 1 dén cau 4. .
Cau 1: Khi xa phong hoa triglyceride X bang dung dich NaOH du, dun nong, thu dugc san pham gom
glycerol, sodium oleate, sodium stearate va sodium palmitate. C6 bao nhiéu déng phéan cau tao thoa méin
tinh chat trén ctia X?
Cau 2: Cho day cac chat: phenyl acetate, allyl acetate, methyl acetate, ethyl formate, tripalmitin. C6 bao
nhiéu chét trong day khi thay phan trong dung dich NaOH (du), dun néng sinh ra alcohol?
Cau 3: Cho «cac chat: CHj [CH2]14COONa, CHj3[CH2]10CH20SOsNa, CH3[CH2]16COOK,
CHj3[CH2]11CsH4SO3Na, CH3COONa, CH3[CH2]14COONa, (C15H31COO);C3Hs. C6 bao nhiéu chat 1a xa
hong?
Iééu 4%: Thuy phén ester mach ho X c6 cong thirc phéan tir C4HsOz, thu dugc san pham c6 phan tmg trang
bac. Co6 bao nhi€u cong thire cau tao phu hop cua X?
Cau 5: Cho so do cac phan tng theo dung ti I¢ mol:
(1) X +4AgNOs + 6NH3 + 2H,O — X+ 4Ag + 4NH4NO;
(2) X; + 2NaOH —— X3 + 2NH3 + 2H0

(3) X2 +2HCI —> X3+ 2NaCl

(4) X3 + C;HsOH 222 X, + H,0

Biét X 1a hop chét hitu co no, mach hd, chi chira mot loai nhém chure. Khi dét chay hoan X», san phém
thu dugc chi gdm CO2 va NaxCOs. Phan tir khéi ciia X4 13 bao nhiéu? (Lam tron két qua dén hang don vi)
Cau 6: C6 bao nhiéu hop chat don chirc, ddng phan ciu tao ciia nhau c6 ciing cong thirc phan tir C4HsOs,
déu tac dung dugc voi dung dich NaOH?

Hét dé
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) _ , CHUONG 2: CARBOHYDPRADE
A. KIEN THUC CAN NHO

CHU PE 1: GIOI THIEU VE CARBOHYDRATE & GLUCOSE — FRUCTOSE
LLKHAI NIEM VA PHAN LOAI CARBOHYDRATE

* Carbohydrate:13 nhitng hop chat hitu co tap chic thuong cé cong thire chung 13 Co(H20)m -
* Phan loai:
- Monosaccharide: glucose, fructose (d6ng phan): CeH120s
- Disaccharide: saccarose, maltose (dong phén) : C12H22011
- Polysaccharide: tinh bdt, cellulose (khdng phai dong phin ciia nhau) : (CsH1005)a
II. GLUCOSE - FRUCTOSE
1.Céu tao
- Glucose, fructose déu c6 CTPT: CsH 1206 (M=180)
- Dang mach hé (it)
+ Glucose: CH,OH-[CHOH]4-CHO c¢6 5 nhom hydroxy (OH) + 1 nhém aldehyde (CHO).
+ Fructose: CHOH[CHOH]3COCH20H c6 5 nhém hydroxy (OH) + 1 nhoém ketone(-CO-).
- Dang mach vong chua yéu va luén chuyén hod 1an nhau theo mét cén bang qua dang mach hd.

+ Glucose vong 6 canh a-glucose va 3-glucose.

6
CH,OH

o —glucose dang mach ho [ - glucose

+ Fructose vong 5 canh a-fructose va B- fructose.

a - frructose dang mach ho B - fructose

. . OH
A \ \ J A A J 3 —_—
=> Trong moi truong base, glucose va fructose c6 thé chuyén hoa qua lai: fructose —— glucose.

2.Tinh chét héa hoc

a) Tinh chit polyalcohol = glucose va fructose hoa tan Cu(OH), & nhiét do thuong => dung dich xanh
lam.

2C6H1206 + Cu(OH)2, —> (CsH110¢6)2Cu + 2 H20

b)Tinh chit aldehyde = glucose va fructose bi oxi hoa boi Cu(OH)/OH (t°) tao két tia do gach Cuz0 +
Trang bac (bi oxi hda boi thuoc thir Tollens+ mat mau dung dich bromine (fructose khong lam mat mau).

CH,OH-[CHOH]4-CHO + 2Cu(OH), +NaOH —“— CH,OH-[CHOH]4-COONa + Cu,0 +3H,0

Sodium gluconate
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CH,OH-[CHOH]4-CHO+2[Ag(NH3),]OH —“—> CH,OH-[CHOH]4-COONH+2A g+ 3NH3+H,0

Ammonium gluconate

CH20OH-[CHOH]4-CHO + Brz +H20 B CH>OH-[CHOH]4-COOH + 2HBr
gluconic acid

¢) Tinh chét ciia nhém —OH hemiacetal

OH OH
o o)
HCl
OH + CH;0H —— » OH + H,O
OH OH OH OCH;
OH OH

o — glucose methyl o — glucoside

d) Phan &ng 1én men cta glucose
CeH1206 —=— 2 C,HsOH +2 CO, ; Ce¢H1206 —==— 2 CH3CH(OH)COOH
Ethanol lactic acid

3. Trang thai tw nhién va ing dung

Glucose Fructose
Tml} d,lat La chat ran, d& tan trong nudc, ¢d vi ngot.
vat li
- Qua trinh quang hop C6 nhiéu trong mat ong (40%
Trang . 1y , fructose + 30% glucose) va nhiéu
: - hin (nhat la nho chin). L A
thai tu Qua chin (nhat la nho ¢ 1.n) loai trai céy (tdo, lyu, nho, I’e,...),
nhién - Trong mau nguoi lac doi: 4,4 - 7,2 mmol/L (hay 80- | trong mot s loai rau ci (ca rot, ct
130 mg/dL) cai duong,...)
- Cung cap ning luong cho té bao. Chu yéu déng val tro cung cap
U - Trang guong, trang rudt phich. nang luong cho t€ bao.
n . . 3
dl}ngg - A’Nguyén liéu san xuat ethanol, thuc pham va do
uong.
- Dung dich truyén tinh mach glucose 5%.

CHU PE 2: SACCHAROSE VA MALTOSE
I.CAU TAO PHAN TU=> chi ton tai dang mach vong (khong c6 nhém -CHO)

6
CH,OH

CH,OH
6
H

a - glucose (lién két glycoside) P - fructose

- Maltose = 2 gbc glucose qua nguyén tir O boi lién két « -1,4-glycoside => c¢6 mach vong va mach ho
(c6 nhom —CHO)
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3

2
H OH H OH
T— (lién két o -1,4-glicoside) 4T

Dang mach vong Dang mach hé
II. TINH CHAT HOA HQC SACCHAROSE

a) Tinh chdt polyalcohol = Saccharose va Maltose hoa tan Cu(OH), & nhiét d6 thuong => dung dich
xanh lam.

2C12H2011 + Cu(OH)2 —> (C12H21011)2Cu + 2 H,O

b) Tinh chit disaccharide = bi thuy phan trong méi truong acid tao glucose va fructose.

Ci2H22011 + H20 M) CeH1206 + CsH1206
Saccharose Glucose  Fructose
I1I. TRANG THAI TU NHIEN VA UNG DUNG
Saccharose Maltose

Tinh chit vat li Chét rén co vi ngot, dé tan trong nudc.

C6 nhicu nhat trong cay mia, ci cai duong va | - Co trong mét sO hat ndy mam.

hoa thot not. - Chu yéu duoc tao ra trong qua

trinh thuy phén tinh bot.

- j»‘ Y \

e ”“( s 4tz
rang .tA ai ty N W oA
nhién ) ‘o

- A )

/ /ﬂ "',

Mia chira nhiéu saccharose

Y

255

T S

Mach nha chira maltose (con goi la dwong
mach nha)

Chét 1am ngot phd bién trong san xuét thuc | Nguyén liéu san xuat bia va chat tao
Ung dung pham nhu banh, keo, nudc gidi khat va do | ngot cho mot s6 loai banh keo.
uong co gas,...

CHU PE 3: TINH BOT VA CELLULOSE
I.CAU TAO PHAN TU

Tinh b6t va cellulose déu 1a polysaccharide (polymer thién nhién) c6 cong thirc phan tu:
(CsH1005)n nhung khong phai 1a dong phan vi gia tri n ¢ hai chat khac nhau.

»  Tinh bjt = nhiéu goc o -glucose lién két tao 2 dang mach:

- Amylose khong phan nhanh, xoén chi c6 lién két « -1,4-glycoside.
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(lién két o -1,4-glicoside)
- Amylopectin phan nhanh, xodn c¢ lién két « -1,4-glycoside va « -1,6-glycoside (tao nhanh).

6 6
CH,OH CH,OH

(lién két o -1,4-glicoside)
Cellulose = nhiéu goc /3 -glucose khong phan nhdnh, cé lién két [3 -1,4-glycoside.

6
CH,0H

lién két P -1,4-glicoside
II. TINH CHAT HOA HQC TINH BOT VA CELLULOSE

1.Thity phan: Tinh bot va cellulose déu bi thuy phan boi acid hodc enzyme tao glucose.

(CHi10Os)y + n Ho0 —SomEheel o o H,,06 (glucose)
2. Tinh bot phén @ng trng mau véi dung dich iodine

Tinh bot + I, — > hop chit mau xanh tim —"— mét mau xanh tim —222"_ x4t hién lai mau
xanh tim.
3. Cellulose phén {ing véi nitric acid => thudc siing khong khéi.
Cellulose c6 3 nhém hydroxy => [(CsH702(OH)3]a
[(CeH702(OH)3]n+3nHNO; — 2250425 1CsH70,(ONO2)3]n+3nH20
cellulose trinitrate

4. Cellulose tan trong nwéc Schweizer = Cu(OH)> + NH;3
III. TRANG THAI TU NHIEN VA UNG DUNG
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TINH BOT CELLULOSE

Chét rdn mau tréng, hau nhu khong tan trong nudc Chéat rin, dang soi, mau tréng,
Tinh | lanh. Trong nudc ndng, tinh bdt tan tao dung dich keo | khong tan trong nudc ké ca dun

chit vét | nhét, goi 1a ho tinh bot. nong,cac dung moi thong thuong
li nhung tan trong nudc Schweizer =
Cu(OH): + NH;3;

B. BAI TAP ON TAP ‘
PHAN 1. Céu trac nghiém nhieu phwong an lwa chon.
Céu 1. Trong cu tao cia glucose c6 chira nhom chirc nao sau day?

A. Aldehyde. B. Carbonxylic acid. C. Ketonq. D. Ester.
Cau 2. Trong mdi truong kiém, glucose va fructose c6 thé chuyén hoa lan nhau. Diéu d6 ching t6 hai
chat nay

A. déu phan g véi thude thir Tollens. B. déu la nhing disaccharide.

C. déu lam mét mau nudc bromine. D. déu khong c6 nhom hydroxy.
Ciu 3. Loai carbohydrate mach phan nhanh, cé nhiéu trong cac loai ngii coc 1a

A. cellulose. B.’amylose. C. amylppectin. D. saccharose.
Cau 4 Lactic’ acid 1a mot chat tu nhién dugc tao ra trong co thé con nguoi va dong vat trong qua trinh
chuyén hoa chat X thanh ndng luong khi khong c6 du oxygen. Chat X 1a

A. Glucose. B. Ethanol. C. Cellulose. D. Acetic acid.
Céu 5. Monosaccharide X dugc dung trong cong nghiép dé trang bac 1én bé mit thuy tinh trong san
xuét rudt phich. Cling véi Ag, san pham hitu co duge tao thanh khi cho X tac dung véi lugng du dung
dich AgNO3 trong NH3 1a?
A. sodium carbonate. B.ammonium gluconate.  C. gluconic acid. D. khi carbon dioxide.
Cau 6. Saccharose dugc ciu tao tir

A. hai don vi glucose qua lién két a-1,4-glycoside.

B. hai don vi fructose qua lién két B-1,4-glycoside.

C. mot don vi glucose va mot don vi fructose qua lién két a-1,2-glycoside.

D. mot don vi glucose va mgt don vi galactose qua lién két a-1,4-glycoside.

Céu 7. Mot loai polymer 1a ngudn carbohydrate dy trit ¢6 trong co thé thuc vat va chi duoc tao thanh tir
cac don vi B-glucose l1a

A. cellulose. B: Amylpse. C. Amylopectin. D. Saccharose.
Cau 8. Trong qua tr%nh san xuat bia bang phuong phép Ién men sinh hoc, dudi tac dung cua enzyme sé&
xdy ra qua trinh chuyén hoa: X — maltose — Y.

X, Y tuong ung la

A. tinh bot va glucose.  B. cellulose va glucose.  C. cellulose va fructose. D. tinh bot va

fructose .
Céu 9. Thudc thir ndo sau ddy dugc dung dé nhan biét tinh bot?

A. Cu(OH)2. B. Thudc thir Tollens. C. Dung dich I2. D. Dung dich Br2.
Céu 10. Carbohydrate nao c6 cu trac phan tr duoc biéu dién dudi day?

A. Cellulose. B. Amylose. C. Amylopectin. D. Saccharose.
Cau 11.Phan tng nao sau day chung to trong phan tur glucose ¢ nhom chure aldehyde ?

A. Glucose tac dung vdi Cu(OH)2/NaOH ¢ nhi¢t do thuong
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B. Lén men glucose tao ethanol.
C. Glucose tac dung voi thude thir Tollens.
D. Tac dung véi dung dich iodine.
Cau 12.C‘}1ucose va fructose
A. déu tao dugc dung dich mau xanh lam khi tac dung véi Cu(OH)2
B. déu c6 nhom chirc CHO trong phan tir
C. 14 hai dang thu hinh cua ciing mot chat
D. déu ton tai chu yéu 0 dang mach ho
Céu 13.Nhén xét nao dudi ddy 1a khéng dung khi néi vé glucose va fructose?
A. Déu tao dugc dung dich mau xanh lam khi tac dung véi Cu(OH)?2 trong mdi trudng kiém.
B. Déu tao duoc két tia d6 gach Cu20 khi tac dung voi Cu(OH)2, dun néng trong mdi truong kiém.
C. Béu lam mét mau nudc bromine.
D. Béu xay ra phan g trang bac khi tac dung vai thude thir Tollens.
Céu 14. Thudc thir phan biét glucose véi fructose 1a
A. AgNO3/ NH3. B. Cu(OH)2. C. Dung dich Br2. D. H2.
Cau 15. Glucose va fructose hoa tan Cu(OH)2 ¢ nhiét do thuong tao dung dich xanh lam.Trong phan {rng
ndy da thé hién tinh chit cia loai nhém chirc ndo cua glucose va fructose
A.Tinh chét polyalcohol. B.Tinh chat aldehyde
C.Tinh chat ketone. D.Tinh chat nhom —OH hemiacetal.
Céu 16.Tién hanh thi nghiém phan tng trang guong cua glucose theo cac bude sau day:
- Budce 1: Nhé vao éng nghiém trén 3 ml dung dich AgNO3 ,2%, sau do thém tung giot NH3, trong ong
nghiépl xuat hién két tia nau xadm cua bac hydroxide, nho tiép vai giot dung dich NH3 dén khi két tia
tan hét.
- Budc 2: Thém tiép 1 ml dung dich glucose 2% vao ong nghiém, lic déu.
- Budc 3: Pic dng nghiém vao cdc nudc nong khoang 60°C, sau 5 phut 1ay 6ng nghiém ra khoi coe
thdy thanh ong»nghlem sdng bong nhu guong.
Cho céc phat biéu sau:
(a) Trong phan ung trén, gll{cose da khtr béi dung diqh AgNO3/NH3.
(b) Trong budc 1, khi nho ti€p dung dich NH3 vao, két tua ndu xam cua bac hydroxide bi hoa tan do
tao thanh phurc bac [Ag(NH3)2]OH. ’ o
(c) Trong budce 3, dé két tia Ag nhanh bam vao thanh ong nghiém ta phai luén lac déu hon hop phan

ung.
(d O bude 2, da xuat hién két tia Ag bam vao thanh ong nghiém.
S6 phat biéu dung la
A. 1. B. 3. C.2. D. 4.

Céu 17.Cho cac chuyén hoa sau:
X +H0 %5 Y
Y +[Ag(NHs3)2]JOH —" 5 ammonium gluconate + Ag + NH3 + HO
Y @ >E+Z
Z+ HzO —X+G
X, Y va Z lan luot la:

A. cellulose, fructose va khi carbonic. B. tinh bot, glucose va ethyl alcohol.
C. cellulose, glucose va khi carbon oxide. D. tinh bot, glucose va khi carbonic.
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Cau 18.C6 mot s6 nhan xét vé cacbohydrate nhu sau:
(1) Saccharose, tinh bot va cellulose déu c6 thé bi thuy phan
(2) Glucose, fructose, saccharose déu tac dung duge voi Cu(OH)2 va c6 kha ning tham gia phan tng
trang bac.
(3) Tinh bot va cellulose 12 ddng phan cdu tao cta nhau.
(4) Phan tir cellulose dugc cdu tao bai nhidu gdc P glucose.
(5) Thuy phan tinh bot trong moi trudong acid sinh ra
fructose. Trong cac nhan xét trén, sb nhan xét ding la
A.2 B.5 C.4 D.3
PHAN II Ciu tric nghiém ding sai. Thi sinh trd 101 cdu 1. Trong méi y a), b), ¢), d) 6 méi cdu, thi
sinh chon dung hodc sai.
Céau 1. Cac phat biéu sau 13 ding hay sai khi noi vé carbonhydrate?
a. Glucose va fructose déu la monosaccharide.
b. Saccharose va maltose 1a dong phan ctia nhau
c. Tinh bot va cellulose 1a déng phan cua nhau.
d. Saccharose c6 thé ton tai & ca dang mach hé va dang mach vong.
Céu 2. Tién hanh thi nghiém thily phén tinh bot nhu sau:
- Bué6c 1. Cho khoang 5 mL dung dich ho tinh bot 1% vao dng nghiém. Sau d6 thém khoang 1 mL
dung dich HCI 1 M vao, lac déu.
- Budc 2. Pt éng nghiém trong mot cdc thuy tinh chira nuéc noéng, dun cach thuy trong 10 phit.
Sau d6 dé ngudi.
- Bude 3. Thém tir tir NaHCO3 vao dén khi ngimg sui bot khi.
- Budc 4. Cho khoang 2 mL dung dich thu dugc vao éng nghiém chira Cu(OH)2 (duoc didu ché bang
cach cho 0,5 mL dung dich CuSO4 5% vao 2 mL dung dich NaOH 10% lic nhe). Sau d6 dun néng dng
nghi¢m
a. O budc 1 ¢6 thé thay dung dich HCI bang dung dich H2SO4 lodng
b. G bude 3 c¢6 thé thay NaHCO3 bang dung dich NaOH.

¢. San pham ctia phan tmg thuy phan hoan toan tinh bot 13 fructose va glucose
d. Sau budc 4, Cu(OH)2 tan ra tao dung dich mau xanh lam.
Cau 3. Cac phat biéu sau day la ding hay sai?
a. Amylose 1a polymer mach dai dugc tao thanh tir cac don vi a-glucose lién két v6i nhau bang lién két
a-1,4- glycoside.
_ b. Amylopectin 1a polymer mach phan nhanh, tao thanh tir cac don vi a-glucose lién két v6i nhau chi
bang lién két a-1,4-glycoside.
_ c. Cellulose la polymer mach dai, phan nhanh, tao thanh tir cac don vi a-glucose lién két v6i nhau
bang lién két a-1,4-glycoside.
. d. Cellulose la polymer mach dai, khong phan nhanh, tao thanh tur cac don vi B-glucose lién két voi nhau
bang lién két B-1,4-glycoside.
Cau 4. Tinh tan cua cellulose trong nuwéc Schweizer
Budc 1: Cho khoang 50 mL dung dich CuSO4 1 M vao cdc 250 mL. Thém 20 mL dung dich NaOH 20%
vao, khudy déu.
Budc 2: Loc tach két ta, cho vao coc thuy tinh 250 mL. Thém khoang 50 mL dung dich NH3 dic, khudy
déu dén khi két tiia tan hét thu duoc nudc Schweizer.

Budc 3: Thém mot lugng nho bong vao khoang 30 mL nudc Schweizer va khudy déu trong khoang 3
phut.
a. Sau budc 1, san pham thu dugc 1a két tta Cu(OH)2 c6 mau xanh.
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b. O budc 2 xay ra phuong trinh tao nudc schweizer nhur sau:
Cu(OH), +4NH; — [Cu(NH3),4](OH), : (Tetraamminecopper(I) hydroxide)

¢. Sau budc 3, dung dich thu dugc co6 su phan 16p.

d. Thi nghi¢m trén chung minh trong cellulose c6 3 nhém OH tu do.
PHAN III: Céu trac nghiém yéu ciu tra 101 ngin. ‘ i ,
Cau 1. Tinh khoi lugng mot loai gao co ’ti 1€ tinh bdt 1a 80% can dung de€ khi 1én men (hi€u suat 1én men
1a 50%) thu dugc 460 ml ethanol 50° (khoi lugng riéng cua ethanol 0,80g/ml).
Cau 2. Thuy phan hoan toan m gam saccharose thu dugc dung dich X. Sau khi acid hod, X dugc sir dung
trang gwong soi voi hiéu suat phan tng 14 80%. Tong dién tich gwong di duoc trang bac 13 2,5 m? véi do
day trung binh 13 0,12 pm . Biét khéi lwong riéng cta bac 13 10,49 g/cm?, 1 pm = 10°m. Gia tri cia m 1a
bao nhiéu? (1am tron s dén sé hang phan trim)

Cau 3. Cho cac chit sau: cellulose, glucose, tinh bot, saccharose, maltose, fructose.

Trong diéu kién thich hop, c6 bao nhiéu chét tham gia phan ung thuy phan?
Ciu 4. Tu 1 tin tinh bot ngd co thé san xuat dugc V m> xing E5 (chira 5% ethanol vé thé tich), biét
tinh bt ngd chura 75% tinh bot, hidu sudt chung cia c4 qué trinh diéu ché ethanol 1a 70%, khoi luong
riéng cia ethanol 13 0,789 g/mL.Xéc dinh gia trj ctia V (1am tron mot chit s6 thap phan).
Céu 5. Cellulose trinitrate duoc diéu ché tir cellulose va nitric acid dic c6 xtc tac axit sulfuric acid, néng.
Dé ¢6 29,7 kg cellulose trinitrate, can ding dung dich chira m kg nitric acid (hi¢u suat phan tng dat 90%).
Gia tri ciam la
Céu 6. Lén men dung dich chtra 300 gam glucose thu duoc 92 gam ethanol. Hiéu suét qua trinh 1én men
tao thanh ethanol la

Hét dé
, o CHUONG 3. HGP CHAT CHUA NITROGEN
A.KIEN THU'C CAN NHO

‘ CHU PE 1: AMINE
I. KHAI NIEM, PHAN LOAL DONG PHAN, DANH PHAP
1. Khai niém: Khi thay thé nguyén tir H trong phan tir NH3 bang goc hydrocarbon ta thu dugc amine.

S6 H bi thay thé Cong thue chung Cong thirc phdi canh
R-NH2 @
Thay IH=R amine bac 1 N-..,
y ‘ / \ I//H
R
H
Phan tr
NH3 R1- NH- R2 @
Thay 2H = R1, R2 amine bac 2 N..,
y < / \ l,/H
R1
R2
9
Thay 3H=RI1, R2, R3 R N..,
. ’ R1/ \ 'R3
amine bac 3 R2

2. Phéan loai:

- Bac cua amine = sb géc hydrocarbon gén v6i N : amine bac modt, amine bac hai va amine bac ba.
- Dua trén dic diém ciu tao cua géc hydrocarbon

+ alkylamine (N gan vé6i gbc alkyl): CH3NH2, C2H5NH2,...

+ arylamine (N lién két tryc tiép C vong benzene) : C6HSNH2, ..

3. Pong phan:

- Tir 2C tré di 6 thé co déng phan mach C, bac amine, vi tri nhém amine.
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- Tinh nhanh sb d@)ng phéan amine no, don chirc, mach hd CnH2n+3N =2n -1 (2¢ n < 5)
4. Danh phap:
-Tén gbc chirc = tén gdc hydrocarbon + amine.
- Tén thay thé = tén nhom thé + hydrocarbon twong tmg (bo ¢) + (vi tri nhém amine tir 3C) + amine.

Vi du:
Amine Tén goc — chiric Tén thay thé
NH, isopropylamine Propan — 2 —amine
1 2| 3
CH;—CH—CH;
3 2 1 Dimethylpropylamine. | N,N-dimethylpropan-1-amine.
CH;—CH,— CH2—ITI— CH;
CHj;
Pong phan va tén goi mot s6 amine
Cong thirc cau tao Cong thtrc khung | B4 | Tén thay thé Tén gbc — churc
phan tir c
ami
ne
CH5N CH3NH2 NH, 1 Methanamine Methylamine
C2H7N: CH3-CH2-NH2 1 Ethanamine Ethylamine
2dp (1-1 NH,
CH3 - NH - CH3 /\IH 2 N- Dimethylamine
AN methylmethanamin
e
CH3-CH2-CH2NH2 /\/ NH, | Propan-1-amine Propylamine.
CH;—CH-NH, NH; 1 Propan-2-amine Isopropylamine.
C3HIN: oy
4 dp (2-1-1) 3
CH3-NH-CH2-CH3 NH 2 N- ethylmethylamine
/ \/ methylethanamin
y
H;C—N—CH;, N / 3 N,N- Trimethylamine
| N dimethylmethanam
CHj; | ine
CH3CH2CH2CH2N | "\ 1 Butan-1-amine Butylamine
H2 NH,
CH;- CHZ—QH— NH, \)\ 1 Butan-2-amine Sec-butylamine
C4H1IN CHs NH,
8 dp (4-3-1)
CH;— CH—CH;,— NH, NH 1 2-methylpropan-1- | Isobutylamine
CIH3 2 amine
CH; W<N 1 2-methylpropan-2- | tert-butylamine
I H ine.
CHy— (lj_ NH, 2 amine
CHj;
CH3CH2CH2NHCH \/\NH/ 2 N-methylpropan-1- | methylpropylamin
3 amine e
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N-methylaniline.

CH3—(|3H—NH—CH3 N-methylpropan-2- | methylisopropylam
CH amine ine
’ N
CH3CH2NHCH2CH /\NH/\ N-ethylethanamine | diethylamine
3
CH;—N—C,H; AN N,N- ethyldimethylamin
| N dimethylethanamin | e
CH3 / e
C5HI13N:
17 dp (8-6-
3)
C6H7N C6H5NH2 NH, Benzenamine Phenylamine
Tén thuong: Aniline
CH,- NH, NH, 1- Benzylamine
Phenylmethanamin
e.
CHj NH 1-amino-2- o-methylaniline
C7HON NH, 2 methylbenzene. Tén thuong :
Co 5dp (m-Toludine)
CHj3 1-amino-3- m-methylaniline
methylbenzene. Tén thuong :
(m-Toludine)
NH, NH,
CH; 1-amino-4- p-methylaniline
methylbenzene. Tén thuong :
(p-Toludine)
NH, NH,
NH-CHj; NH— N- Methylphenylamin
Methylbenzenamin | e
e Tén thuong :

Or

II. PAC PIEM CAU TAO
- Trong phén t&r amine: N con mot cd@p e chua lién két =>c¢6 the tao ra lién két cho nhan (giong NH3) do
do cac amine c6 tinh chat hoa hoc twong ty ammonia.

Ry
\ (X ]
R,—N

Ry

- Aniline c6 thé thé nguyén tir H trén vong benzene do anh hudng ctia nhém NH2.
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II1. TINH CHAT VAT Li

- Nhiét d6 néng chay, nhiét do sdi ctia cac amine ciing bac c6 xu hudng tang khi phan tir khdi ting. Nhiét
dd so1 : Amine > hydrocarbon (cung C hoac ~ M).

- Trang thai: Methylamine, ethylamine, dimethylamine va trimethylamine 13 nhitng chat khi, c6 mui tanh
ctia ¢4 hodc mui khai twong ammonia tu (tuy ndng do), cac amine con lai 1a chét 16ng hodc rin.

- Do tan:

+ Céc amine 1a chat khi d& tan trong nudc nhd tao duoc lién két hydrogen voi nudc.

+ Khi s6 C tang thi d6 tan clia cic amine giam.

+ Céc arylamine c6 do tan trong nudc rat thap.

Aniline 13 chat 1dng, it tan trong nudc.

1. TINH CHAT HOA HQC

1.Tinh base va phan wrng tao phirc

a)Tinh base: Amine c6 tinh base yéu twong tuy NH3.

- Lam d6i mau chét chi thi: Dung dich cac alkylamine c6 thé 1am quy tim d6i mau xanh hozc
phenolphthalein hoa hdng, con dung dich aniline khong 1am d6i mau quy tim hodc phenolphthalein hoa
hong.

CH,NH,+H,O—=—=[CH,NH,]"+OH"
- Tac dung voi acid (HCI, H2SO4,...) => mubi ammonium.

CH,NH, +HCI CH,NH,Cl : methylammonium chloride.
CH,CH,NH,+HCl— CH,CH,NH,CI

CH,NH, + HCI ’ C6H5NH3C1 : Phenylammonium chloride. ’

- Tac dung v6i mot so muoi (KL cia muoi khong phan tng voi nude)=> ket tia hydroxide.
3CH3NH2 + FeClI3 + 3H20 — 3CH3NH3CI + Fe(OH)3 +

3CH3CH2NH2 + FeCI3 + 3H20 — 3CH3CH2NH3Cl + Fe(OH)3 4

2CH3NH2 + CuSO4 +2H20 — (CH3NH3)2S04 + Cu(OH)2 + )
b)Tao phirc: methylamine hay ethylamine tdc dung véi Cu(OH)2 tao dung dich phtrc chat c6 mau xanh
lam.

ACH3NH2 + Cu(OH)2 — [Cu(CH3NH2)4](OH)2

4CH3CH2NH2 + Cu(OH)2 — [Cu(CH3CH2NH2)4](OH)
2. Phén wng véi nitrous acid (HNQO2) => Tinh khu

- RNH2 + HNO2 — ROH + N2 +H20 => nhan biét alkylamine bac mot. (R: gbc alkyl)
CH3NH2 + HONO—— CH30H + N2 + H20

: ethylammonium chloride.

0-5°C . . , ,
- Aniline + HNO2 +HCI > mudi diazonium => tong hop phdm nhudm azo va dugc phim.

0-5°C
C6H5NH2 + HONO + HCl ? [C6H5N2]+Cl- + 2H20
3. Phén wrng theé ¢ nhan thom cta aniline.
* Aniline + nudc Bromine => Hién tuong: Xuat hién két tia trang + Mat mau dung dich bromine
NH, NH,
Br Br

" 3Bry ——> l + 3 HBr

Br
2,4,6-tribromoaniline (tring)
Hoac: C6H5NH2 + 3Br2 —— C6H2Br3NH2 + 3HBr
IV. UNG DUNG )
- San xué}t: du:oc pham, thuqc bao vé thuc vat,... ) .
- San xuat pham nhudém (pham mau azo, aniline den,...), chat hoat dong b&é mat.
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- Tong hop polymer (nhwa poly(aniline-formaldehyde), to nylon-6,6....).
V. PIEU CHE
1. Alkyl hoa ammonia
Alkylamine dugc diéu ché tir ammonia va dan xuat halogen.
+CH,| + CH,| + CH,|
NH3 A CH3NH2  # (CH3)2NH -+ (CH3)3N
2. Khir hop chit nitro

Aniline va cac arylamine thudng duoc didu ché bang cach khir hop chat nitrobenzene (hodc dan xut nitro

trong tmg) boi mot s6 kim loai (Zn, Fe,...) trong dung dich HCI.
Fe + HCI

Vi dy: COHSNO2 + 6[H] t° C6H5NH2 +2H20

CHU DE 2: AMINO ACID - PEPTIDE
I. AMINO ACID
1. Khai niém, danh phap
a) Khai niém: Amino acid 13 hop chét hitu co tap chtrc, trong phén tir chira dong thoi nhom amino (-
NH2) va nhém carboxyl (-COOH).
Vi du: H2N-CH2-COOH (Glycine)
a-amino acid : H2N-CH(R)-COOH)

Amino acid thiét yéu (9 a-amino acid co thé
khong tong hop dugc) => cung cap qua thit,
ca, tring, stra.,...

~ 20 a-amino acid thién nhién
tao protein trong co thé nguoi
(amino acid ti€éu chuan).

Amino acid khong thiét yéu (co thé tong

hop duogc).
b) Danh phap
® € 3 Yy B
Pénh sb thu tw C theo 2 cach: GG GG GG, CIOOH’
- Tén thay theé: Vi tri (2,3,...) nhém NH2 — amino tén thay thé cua carboxylic acid tuong ung

- Tén ban hé thong: Vi tri (“’ﬁ ...) nhém NH2 — amino tén thuong cta carboxylic acid tuong trng

Ten thong ¢ piay , , ,
thuong (M) j Cong thue cau tao Tén thay thé Tén ban h¢ thong
(CTPT)
H2N-CH2-COOH
O
Glycine Gly HN | : o : o
C2HSNO2 (75) 2 o Aminoethanoic acid |Aminoacetic acid

(0]
Alanine Ala (I&NH2 Hé\)|\ b-aminopropanoic acid a-aminopropionic
C3H7NO2 89 L2 ) acid
(59) 1COO OH
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(CH3)2CH-CH(NH2)-

COOH
Valine Val CH; O 2-amino-3- o -aminoisovaleric
CS5HIINO2 [(117) | methylbutanoic acid  |acid

HsC OH

NH,

H2N-[CH2]4-

CH(NH2)COOH .. )
Lysine Lys ONH?2 (NH2) 0 2,6-diaminohexanoic |o,e-diaminocaproic
C6HI4N202 [(146) [1co0 HZN\/\/\/k acid acid

H OH

NH,

HOOC-[CH2]2-

CH(NH2)COOH
Glutamic acid |Glu INH2 0 CHy O 2-aminopentane-1,5- | . L
C5HINO4 (147)  bcoo I I dioic acid o -aminoglutaric acid
HO OH
H NH,

2. Pic diém cau tao
Céc amino acid ton tai chu yéu ¢ dang ion ludng cuc do tuong tac gitta nhém -COOH va nhém -NH2:

R—CH-COOH R—CH-COO
+
NH, NH,
Dang phan tr trung hoa Dang ion ludng cuc.

3. Tinh chit vat li

O diéu kién thuong, cac amino acid 1a chét ran, khi & dang tinh thé chung khong c6 mau, c¢6 nhiét
d6 nong chay cao va thudng tan tdt trong nudc vi ching ton tai & dang ion ludng cuc.
4. Tinh chit hoa hoc

Tuong tu cac hop chat hitu co tap chirc khac, amino acid ¢6 tinh cht ciia cac nhom chirc cau
thanh (tinh chat ciia nhom amino va nhém carboxyl) va c6 thém tinh chét gay ra boi dong thoi ca hai
nhom chuce nay.
a) Phan ung ester hoa

HCI,t°
H2NCH2COOH + C2H50H H2NCH2COOC2HS + H20
(Trong diéu kién phan tmg, ester ton tai & dang CIH3NCH2COOC2H5)
b) Tinh chit luéng tinh
Nhom amino ¢é tinh base va nhom carboxyl ¢6 tinh acid nén cac amino acid ¢é tinh ludng tinh, c6 thé tac
dung v61 acid manh cling nhu base manh.
HCI + H2N-CH2-COOH—— CIH3N-CH2-COOH
H2N-CH2-COOH + NaOH —— H2N-CH2-COONa + H20
Tinh ludng tinh ctia amino acid rt quan trong trong nhiéu qua trinh sinh hoc nhu 6n dinh pH ctia dung
dich méu, dung dich ndi bao,...
¢) Tinh chét dién di
Tinh chat dién di : cac amino acid c6 kha ning di chuyén khac nhau trong dién truong tiry thudc vao pH
ctia moi truong.

H, N-CH(CH,)-COOH

@)

" — H,N-CH(CH,)-COO

H

—— H, N -CH(CH,)-COO

H

Dang cation Dang ion ludng cuc Dang anion
(pH thip) SINH - CN TRI HONG (Iwy (1 ¢a0) 23
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O pH thép, amino acid ton tai chi yéu dudi dang cation; nguoc lai pH cao, hop chat ndy ton tai chil yéu

dudi dang anion.

Vi du: Dit hdn hop cic amino acid gom lysine, glycine va glutamic acid 6 pH = 6,0 vao trong mot dién

truong. Khi do, glycine hau nhu khéng dich chuyén, lysine dich chuyén vé phia cuc 4m, con glutamic

acid dich chuyén vé phia cyc duong

) Lysine glylcine glutamic acid
Su di chuyén ctia mdt s6 amino acid dudi tdc dung cia di¢n truong ¢ pH = 6
d) Phan Gng trung ngung

Khi dun néng, cac e-amino acid hodc w-amino acid c6 thé phan ing véi nhau dé tao thanh polymer, dong

thoi tach ra cac phan tir nude (phan g trung ngung).
Vi du:
Trung ngung 6-aminohexanoic acid (g-aminocaproic acid)

[e) t O
nHLN \/\/\/U\( N N + nH,O
SH N

¢ _aminocaproic acid polycaproamide (capron)
Hoac viét :

tO
n H5N CH COOH ———m= HN CH CcO + nH_O
N f —tonat- jrn 2
Trung ngung 7- Aminoheptanoic acid (o -aminoenanthic acid)

t° r
nH,N CH,—}cooH HN CHz—-CO + nH,O

n

I1. PEPTIDE
1. Khai niém

Peptide 14 nhitng hop chét hitu co duoc céu tao tir cac don vi a-amino acid lién két v6i nhau qua lién két

peptide (-CO-NH-).

Céc peptide chira tir 2, 3, 4,... don vi o- aminoacid Ian luot dugc goi la dipeptide, tripeptide,
tetrapeptide,...; peptide chtra nhiéu don vi a-amino acid duoc goi la polypetide.

2. Céu tao

- Amino acid ddu N (dau bén trai) con nhém NH2 va amino acid dau C (cudi bén phai) con nhém COOH.

- S lién k@;t peptide = s nhom peptide = s6 a-amino acid trur 1.

-Tén viét tat viét tir Amino acid dau N dén amino acid dau C bang ki hi¢u.

3. Tinh chat hoa hoc

a) Phan trng thuy phan: Peptide bi thuy phan bdi acid, base hodc enzyme.

(xét n — peptide chira 1 nhom NH2 va 1 nhém COOH)

- Thily phan trong méi truong trung tinh (H20) => tao cac & -amino acid
H2N-CH2CONHCH(CH3)COOH+H20 — H2NCH2COOH-+H2NCH(CH3)COOH
Viét gon: Gly-Ala +H20 — Gly + Ala

=>T6ng quat: n-peptide + (n -1) H20— cac & -amino acid

- Thily phan trong méi truong base: => tao mudi cua & -amino acid.
H2N-CH2CONHCH(CH3)COOH+2NaOH — H2NCH2COONa+H2NCH(CH3)COONa+H20

Viét gon: Gly-Ala +2NaOH — GlyNa + AlaNa + H20
Téng quat: n-peptide + nNaOH—— mubi + H20
-Thury phéan trong mdi truong acid: => tao mudi cua & _amino acid.

H2NCH2CONHCH(CH3)COOH+H20+2HC] — CIH3NCH2COOH+CIH3NCH(CH3)COOH
TO HOA — SINH - CN TRUONG THPT SO 1 LE HONG PHONG (luu hanh ndp bd)
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Viét gon: Gly-Ala +2HCI+H20 — Gly.HCI + Ala.HCI
Téng quat: n-peptide + nHCI +(n-1) H20 — mudi
* Néu thity phan khong hoan toan tao thanh céc peptide ngan hon.
Vi du: Tetrapeptide Gly-Tyr-Val-Ala khi bi thuy phan khong hoan toan c6 thé tao thanh cac tripeptide
Gly-Tyr-Val, Tyr-Val-Ala va cac dipeptide 1a Gly-Tyr, Tyr-Val, Val-Ala.
b) Phan irng mau biuret

Tripeptide trd 1én + Cu(OH)2 /OH- lic nhe => phirc chat mau tim (phan tmg mau biuret)
* Cha y : Amino acid, dipeptide: khong c6 phan ing nay.

CHU DE 3: PROTEIN VA ENZYME

I. PROTEIN
1. Khai niém: Protein 1 hop chit cao phan tir duoc tao thanh tir mot hay nhiéu chudi polypeptide.
2. Pic diém céu tao

O _ amino acid lién két véi nhau qua lién két peptide theo mot

- Mbi chudi polypeptide gdm cac don vi
trat tw nhat dinh.

- Protein don gian = tao thanh tir cic % -amino acid.

Vi du: insulin, albumin (c6 nhiéu trong 1ong trang trimg), fibroin (c6 trong to tam), ...

- Protein phurc tap = protein don gidn +"phi protein" nhu duong, nucleic acid, lipid, ...

3. Tinh chat vat i

- Protein hinh soi: khong tan trong nuéc va dung méi thong thuong nhu: & - keratin (c6 ¢ toc, mong
stmg), collagen (c6 & da, sun), myosin (c6 & co bap), fibroin cta to tim, mang nhén...

- Protein hinh cau tan dugc trong nudc tao dung dich keo nhu hemoglobin (c6 & mau), albumin (c6 & 1ong
trang trang),...

4. Tinh chit ho4 hoc

a) Phan @ng thuy phan : protein bi thuy phan boi acid, base hodc enzyme.

Thiy phan hoan toan protein => cac & -amino acid.

b) Phan irng mau

Protein + Cu(OH)2 /OH- lic nhe => phirc chat mau tim (phan Gmg mau biuret).

Protein + HNO3 dac => chit rin mau vang (nitro hoa & dong tu protein).

¢) Phéan wng dong tu

Protein c6 thé bi dong tu dudi tdc dung cia nhiét, acid, base hodc ion kim loai nang. Sy dong tu nay xay
ra do cdu tao ban ddu cua protein bi bién doi.

- Pong tu khi dun néng: nau réu cua, ludc trimg. ...

- Bong tu boi acid: stra ddu nanh, sira tuoi + chanh, cam.

5. Vai tro ciia protein ddi véi su song

- Thanh phéan ciia moi té bao nén & dau c6 sy séng 1a & d6 co protein.

- Mot trong nhirng ngudn thirc dn chinh bd sung cac amino acid thiét yéu va nang luong cho co thé
(khoang 4,0 kcal g-1)

- Van chuyén cac chit trong co thé, diéu hoa qua trinh trao d6i chat.

- Xc tac cho cac phan g hod sinh, gitp co thé chdng lai tac nhan c6 hai,...

- Duy tri pH cua mau.

II. ENZYME

1. Vai tro cia enzyme trong phan rng sinh hoa

2. Ung dung ciia enzyme trong cong nghé sinh hoc

B. BAI TAP ON TAP
PHAN 1. Céu tric nghiém nhiéu phwong 4n lya chon. Thi sinh tra 15i tir cAu 1 dén ciu 18. Mdi cau hoi
thi sinh chi chon mgt phuong an.

Céu 1: S) lién két peptide trong phan tir Ala — Gly — Ala — Gly 1a

A.2 B.3 C.1 D. 4
Cau 2: Amino acid nao sau day co6 cau truc don gian nhat?
A. Alanine. B. Lysine. C. Valine. D. Glycine.

Céu 3: Chat nao sau day la amino acid?
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A. HOCH,COOH. B. CH;COOH. C. CH3NH.. D. H,NCH>COOH.
Cau 4: Amine c6 cong thirc cau tao:

CH,CH,CHCH~NH,

CH,
Tén goi va bac ciia amine nay la
A. 2-methylbutan-1-amine, bac L. B. 2-methylbutan-2-amine, bac II.
C. 2-methylbutan-1-amine, bac II. D. 3-methylbutan-4-amine, bac I.

Céu 5: Hop chit X c6 cong thire phan tir CsHiiNO». Dé xac dinh cong thirc ciu tao ciia X nguoi ta cho X
tham gia phan ing theo so do:
Y — 3 CHsCHO

+NaOH
CsH1102N
) Z
Chat X la
A. HONCH,COOCHCH>CHs. B. CH; = CH — COONH3C2Hs.
C. H_NCH2COOCH(CHa)a. D. H:NCH>CH>COOC,Hs.
Cau 6: Chat co s¢ dé hinh thanh nén cac phan tir protein don gian la
A. tinh bot. B. amino acid. C. acid béo. D. céac loai duong.
. i +NaOHd6 +HOId6
Cau 7: Cho so do chuyén hoa: X (C1oH1607N2) Y "Z

Biét X 1a dipeptide cua mot & - amino acid T co cAu tao khong phan nhénh; mdi mii tén ung voi mot
phuong trinh héa hoc ctia phan tng giita hai chit twong tng.
Phét biéu nao sau day ding?
A. X tac dung ti da voi dung dich NaOH theo ti I¢ 1: 3.
B. Phan tram khi lwong ciia nguyén t6 chlorine trong phan tir chat Z chiém 19,452%.
C. O diéu kién thuong, chat T dé tan trong nudc va ¢ nhiét d6 néng chay cao.
D. Chat Y dung lam gia vi thirc an (goi 1a mi chinh hay bt ngot).
Cau 8: Amino acid 13 hop chét hiru co trong phén tir

A. chtra nhém carboxyl va nhém amino. B. chi chtra nhém amino.

C. chi chtra nhém carboxyl. D. chi chtra nitrogen hodc carbon.
Cau 9: Cho 4 amine sau:

THE NH, NH>
O © © /\/\/\ NHz
(1) 2 3  nNo, 4)

Chét c6 tinh base yéu nhat 1a

A. (1) ’ B. (2) C.4) D. (3)
Cau 10: Dung dich chat nao sau day lam quy tim chuyén thanh mau xanh?

A. Alanine. i B. Glycine. C. Lysine. D. Glutamic acid.
Cau 11: Amino acid dau N cua phan tir tetrapeptide Val-Ala-Lys-Gly 1a?

A. Valine. B. Alanine. C. Lysine. D. Glycine.

Cau 12: Cho céc chét sau day: methylamine, dimethylamine, glycerol, alanine. S6 chat phan tng duoc
vo1 HNO; tao ra khi N> 1a

A.3 B.2 C.4 D. 1
CAu 13: Cho tr tir dén du methylamine vao dung dich FeCls, hi¢n tugng quan sat dugc la
A. Tao dung dich phtrc chit c6 mau xanh lam.
B. Khong c6 két tiia xuét hién.
C. Tao két tia nau do khong tan
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D. Tao két tiia nau do sau do két tua tan ra.
CAu 14: Mot ban hoc sinh tién hanh céac thi nghiém va ghi lai nhu sau:

- Thi nghiém 1: Nh¢ tir tir #én du dung dich methyl amine vao éng nghiém dung dung dich CuSO4
thu duoc dung dich mau xanh lam.

- Thi nghiém 2: Nh6 nuéc bromine vao éng nghiém dung dung dich aniline thdy c6 két tia mau
trang xudt hién.

- Thi nghiém 3: Cho tir tir dung dich ethylamine vao 6ng nghiém dyung dung dich hdn hop acid HCI
+ NaNO> ¢ nhiét 6 thuong thdy co khi khéng mau bay 1én.

- Thi nghiém 4: Nho vai giot dung dich aniline vao mau gidy quy tim, thiy mau quy tim chuyén
sang mau xanh.
Ban hoc sinh d6 da ghi chép khéng dung ddi vai thi nghiém nao?

A. Thi nghiém 4. B. Thi nghiém 2. C. Thi nghi¢m 1. D. Thi nghiém 3.
Céu 15: Chat nio sau ddy 14 amine bac hai?

A. (C2Hs)3N. B. CoHsNHo». C. CH3CH(NH2)CH3z.  D. (C2Hs)>NH.
Cau 16: Aminoacetic acid (HoN-CH>-COOH) tac dung dugc voi dung dich nao sau day?

A. NazSOs. B. NaNO:s. C. NaCl. D. HCI.
Cau 17: Mic xich l3p lai trong protein 13

A. B — amino acid. B. o — amino acid. C. fructose. D. Glucose.

Cau 18: Gia tri pH ma khi d6 amino acid c6 néng do ion ludng cuc la cuc dai duge goi la diém dang dién
(hi¢u la pI). Khi pH < pI thi amino acid do ton tai chi yéu ¢ dang cation, con khi pH > pl thi amino acid
d6 ton tai chi yéu & dang anion. Khi dat trong mot dién truong dang anion sé di chuyén vé cuc (+) con
dang cation s€ di chuyen vé cuc (-). Tinh chét nay dugc goi la tinh dién di va dugc dung dé tach, tinh ché
amino acid ra khoi hdn hop ciia chiing. Cho céc gia tri pl ctia cac chat sau:

Chat HoNCH,COOH | HOOCCH2CH>CH(NH2)COOH H>N[CH2]4CH(NH2)COOH
(glycine) (glutamic acid) (lysine)
pI 6,0 3 ,2 9,7

Trong céc gia tri pH cho dudi ddy, gia tri nao 1a toi vu nhat dé tach ba chét trén ra khoi dung dich hon
hop cua chung?

A.pH=9,7. B. pH = 14,0. C.pH=3.2. D. pH = 6,0.

PHAN II. Céu tric nghiém ding sai. Thi sinh tra 1i tir cdu 1 dén cu 4. Trong mdi y a), b), ¢), d) &
moi cau, thi sinh chon ding hodc sai.

Cau 1: Cho cac nhan dinh sau:
a) Protein dang hinh cau va dang hinh soi tan tdt trong nuéc.
b) Mot trong nhiing tinh chat hoa hoc ddc trung cta protein 1a phan tng thity phén.
¢) Phan tng ctia protein véi nitric acid cho san phim mau tim.
d) Trong co thé, enzyme dong vai tro la chit xtic tac sinh hoc.

Céu 2: Cho day cac chat sau: aniline (X); glutamic acid (Y); Gly-Ala (2).
a) Céc chét trén déu co chira cac nguyén t6 C, H, O va N trong phén ti.
b) Chét Z c6 phan tmg véi thude thir biuret tao thanh mau tim dic trung.
¢) O diéu kién thuong, X 1a chét long; Y 1a chét ran.

d) C6 thé nhan biét dung dich ba chét trén bang quy tim.
Ciau 3: Budc 1: Cho dung dich Glu-Ala-Lys véo cc thiy tinh.
Budc 2: Cho tiép dung dich HCI ( ¢6 pH = 1) thu dugc dung dich X.

a) Dit dung dich X trong dién truong, c6 3 aminoacid di chuyén vé cuc 4m.

b) Diéu chinh pH ciia dung dich X bang dung dich NaOH cho dén khi méi trudng dat gia tri pH = 6,3,
sau d6 dung phuong phap dién di dé tach riéng Glutamic, Alanine va Lysine.

¢) Bun néng dung dich sau budc (1) thu dugc két tua do hién tuong dong tu.

d) Mbi phan tir peptide o trén tac dung duoc voi ba phan tir NaOH.
Céu 4: Cho cu truc ctia mot tetrapeptide X sau:
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i Nooow
|
H>N
| IC\N/\c/N\[C e
]
H I H I
O OH O

a) X c¢6 dau N 12 alanine va dau C 1a valine.

b) Khéi lugng phan tir ciia X 1a 332.

¢) Tén cua X la Val-Gly-Ala-Ala.

d) Thuy phan hoan toan X trong dung dich NaOH du, thi thu duge hdn hop gdm 4 mudi khac nhau.

PHAN III. Cau tric nghiém tra 1o ngin. Thi sinh tra 10i tir cau 1 dén céu 6.

Cau 1: Cho aniline 1an luot tac dung voi dung dich HCI, dung dich NaOH, dung dich Br2, HNO»/HCI. C6
bao nhiéu truong hop xdy ra phan ing?

Céu 2: Alliin 12 mot amino acid c6 trong toi tuoi, khi dap dap hay nghién, enzyme alliinase s& chuyén
hoa alliin thanh allicin, tao ra mui ddc trung cta t6i. Cau trac phan tir Alliin duge mé ta dudi day:

\/\ COOH
e

0 NH,
Phén tir khoi cuia Alliin 1a bao nhiéu?
Cau 3: S0 dong phan amine tac dung vd1 HNO: tao thanh khi nitrogen c6 cung cong thirc phan tur
C4H11N 1a bai nhiéu?

Céu 4: Tyrosine la mot trong 20 amino acid tham gia vao qua trinh tong hop protein trong co thé va
thudc nhom amino acid khong thiét yéu. Tyrosine c6 cong thirc cAu tao nhu sau.

O
|

HO NH-

Phan tir khoi cua Tyrosine c6 gia tri bao nhiéu amu?
Cau 5: Cho so do diéu ché aniline sau

CesHe ;[H—ISV(%>C6H6N02 — fetHd y CeHsNHo,.

Hiéu suit mdi giai doan 1a 78%. Khdi lugng aniline thu dugc tir 50 kg benzene 1a bao nhiéu kg?
( 1am tron chit s thap phan vé hang phan mudi).
Cau 6: Cho 24,5 gam tripeptide X c6 cong thirc Gly-Ala-Val tac dung véi 600ml dung dich NaOH 1M,
sau phan mg hoan toan thu dugc dung dichY. Pem dung dich Y tic dung véi HCI du ¢6 can can than
dung dich sau phan tng (trong qua trinh c6 can khong xay ra phan tng hoa hoc) thi thu duge m gam chat
ran khan. Gia trj ciia m 1a bao nhiéu?

Hét @é
7 ~ CHUONG 4. POLYMER VA VAT LIEU POLYMER
A. KIEN THUC CAN NHO

CHU PE 1: PAI CUONG VE POLYMER
I. KHAI NIEM - DANH PHAP
1.Khai niém
v Polymer 14 nhitng hop chét c6 phan tir khdi 16n do nhiéu don vi nho (goi 1a mic xich ) lién két véi
nhau tao nén. i
v' Monomer 1a nhitng phén tir nho, phan (g v&i nhau dé tao nén polymer.

TO HOA — SINH - CN TRUONG THPT SO 1 LE HONG PHONG (luu hanh ndp bd) 28



ON THI TOT NGHIEP THPT NAM HOC 2026 - 2027

maéxich
t%, p, xt
nCH,=CH, —P>% —QCH2 CHA—
| S ——
S Heasodruag hop = fogpolymer hoa
monomer polymer

2.Danh phap: poly + tén monomer (thém ngoic don néu tén ctia monomer gém hai cum tr)
Vi du: CH— CHZ% : polyethylene (PE)

CHz— CH
: poly(vinyl chloride) : PVC

II. TINH CHAT VAT Li

v' Hau hét polymer 14 nhitng chat rin, khong bay hoi, khong bi nong chay hodc noéng chay ¢ mot
khoang nhiét d¢ kha rong.
o Polymer nhiét déo (tai ché dugc): nong chay khi dun néng => tao chat long c6 do nhét
cao.
o Polymer nhiét ran (khong tai ché dugc): khong nong chay ma bi phan huy khi dun nong.
v' Hau hét polymer khong tan trong nudce, mét s6 tan dugce trong dung moéi hiru co.
v" Tinh chit vat li caa polymer thuong phu thudc vao cAu tao:

Polymer Tinh chit co li Ung dung
PE, PP Tinh déo Ché tao chét déo
Polyisoprene Tinh dan hoi Ché tao cao su
Capron; nylon-6,6 Kéo thanh soi dai, bén Ché tao to
Poly(methyl methacrylate) Trong sudt, khong gion Ché tao thuy tinh hiru co
PE, PVC, PPF Cach dién, cach nhiét Ché tao vat liéu cach dién,
cach nhiét

1. TINH CHAT HOA HQC
1. Phan g giir nguyén mach polymer (do gin nhém thé hodc cong vao ndi doi ciia polymer).

Vi du 1: Poly(vinyl acetate) bi thuy phan trong méi truong kiém.

(—CHQ CH—> + nNaOH —»J(cH2 CH‘j— + nCH;COONa
n

OOCH3

Vi du 2: Polyisoprene phan tmg v4i hydrogen chloride

Cl
I
fCHz—CHz(li—Csz +n HCl —— CHZ—CHz—ﬁZ—CHz}—
CH; n CH; n

2. Phén ing cit mach polymer (dé bi thuy phan, chéng han tinh bdt, cellulose, capron, nylon-6,6,...)
v Polymer bi phan huy bdi nhiét:
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()}
fCHZ— CH ' 5 CH,= CllH
|

C¢Hs/n CeHs
Polystyrene styrene
v Polyamide c6 thé bi thuy phan hoan toan trong moi trudng acid hodc moi trudng base thu duoc
amino acid:
t0, xt

fNH— [CH,]s— co7\ + nH,0 n H,N—[CH,]s- COOH
n

capron 6-aminohexanoic acid

v' Tinh bot va cellulose c6 thé bj thuy phan hoan toan trong mdi trudng acid hodc béi enzyme thu
duogc glucose:

enzyme hoaéH*

> n CsH1206

Tinh bot, cellulose glucose

(CsH1005)n + n H2O

3. Phan tng ting mach polymer (ndi mach dai hon hoic khau mach tao mang khong gian)

v" Phan tng khau mach polymer tao mang khéng gian = luu héa cao su. o
Cau noi disulfide

—\r\ W
/i_/“\_—\\\/—e‘_/r

\/\/\/\/ns %
B

E \“——\-\/6\/
2 5
B
Qua trinh lwu hoéa cao su.

=>Cao su luu héa c6 mang khong gian nén kho néng chay, kho hoa tan va bén hon so cao su thuong.
I1I. PHUONG PHAP TONG HQP

1. Phuwong phap trung hop

v/ Tring hop 14 qué trinh nhiéu phan tir nhé giéng nhau hay twong tuy nhau tao thanh phén tir c6 phan

tir khoi 16n (polymer). ’ //0
v Diéu kién : monomer c¢6 lién két d6i (CH,=CHR) hoac vong nhu:
Caprolactam NH

t%, p, xt
n CH,=CH CH,—CH
2 2 —> —6 2 2%;

Ethylene Polyethylene (PE)
O
V
t%, xt
n NH —— » ~<NH—[CH2]5—CO§;
Caprolactam To capron

2. Phwong phap trung ngung

v Tring ngung 1 qua trinh két hop nhiéu phan tr nhé (monomer) thanh phan tir 1on (polymer) dong
thoi giai phong nhitng phan tir nho khéc (thuong 1a nudc).
v' Céc monomer tham gia phan tng tring ngung phai c6 it nhat hai nhom chirc c¢6 kha ning phan
ung.
Vi du: Nylon-6,6 thu dugc tir phan tng trung ngung adipic acid vdi hexamethylenediamine :
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nH,N[CH,]¢NH, + n HOOC[CH,],COOH foxtp ~<HN[CH2]6NH OC[CH2]4(:O7L + 2nH,O

hexamethylenediamine adipic acid nylon-6,6

CHU PE 2: VAT LIEU POLYMER
I. CHAT DEO
1. Khai niém
v/ Chit déo 1a nhirng vat liéu polymer ¢6 tinh déo. N
v" Tinh déo Cl;la vat li¢u Ia tinh bi bién dang khi chiu tic dung ctia nhiét, ap luc bén ngoai va van giir
duoc su bjén dang d6 khi thoi tac dung. ) ’ ’ o
v Thanh phan = polymer (chinh) + phu gia nhu chat hoa déo, chat don, chat mau, chat on dinh,..

Phan tng diéu ché cua mot sb polymer thong dung dugc 1am chat déo duoc trinh bay trong bang sau.

Phan tng diéu ché ciia mét s6 polymer thong dung ding lam chét déo

Tén polymer Phan ng diéu ché
Polyethylene (PE) t°, p, x
CH,=CH ’ —

n CHy=CH, P - CH—CH)-
Polypropylene (PP) t°, xt

n CH2:|CH —_— CH,-CH

|
CH3 CH3 n

Polystyrene (PS) ©, p, xt

nCH,= CH —_—> fCHZ ﬁ'

C6H5 H5 n
Poly(vinyl chloride) t°, p, xt
(PVC) n CH=CH —=—> (—CHz—ﬁ:H*)
Cl Cl /n
Poly(methyl R CH;
t°, p, xt I
methacrylate) n CH,= (lj_ COOCH,; p CH—C
PMM
( ) CH; COOCH; /,,
Poly(phenol Dun hén hgp phenol (lay du) va formaldehyde trong moi truong acid.
formaldehyde)
(PPF) OH
nHCHO_ HOH H.e H', O CH,
H.O THO
n

3. Ung dung ciia chét déo

Chat déo duoc sir dung rat phd bién trén thé gidi dé tao ra nhidu san pham tng dung trong doi
song, cong nghiép, xay dung,... U'dc tinh ¢6 khoang hai phan ba lugng polymer tiéu thy trén thé gidi 1a tir
cac chat déo thong dung nhu PE, PP, PVC, PS.

Chit déo Ung dung

PE San xuét tui nylon, bao géi, mang boc thuc phém, chai lo, d6 choi tré em,...
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PP San xuit bao gbi, hop dung, dng nudc, chi tiét nhya trong cong nghiép 6 t6....
PVC Séan xuét giay ung, rém nhyua, khung ctra, san nhuya, 6ng nude, vo cap dién, vai gid
da,...
PS San xuit bao goi thyc pham, hop xdp, vat lidu cach nhiét,...
ILVAT LIEU COMPOSITE

1. Khai niém
v' Vit liéu composite = Gom hai thanh phan chinh:

e Vit liéu cbt = cbt soi (so1 carbon, soi vai, s¢i thuy tinh..) hoac ¢6t hat: hat kim loai (bot nhom),
bot go, bot da, bdt silica,... => giup cho vat li¢u cd dugc cac dac tinh co hoc can thiét.

e Vit liéu nén = nén hitu co (polymer: nhya nhiét déo hay nhyua nhié¢t rén), nén kim loai, nén gém,...
=>lién két vat liéu cbt v6i nhau va tao tinh théng nhét cho vat liéu composite.
III. TO
1. Khai niém va phéan loai
a) Khdi niém: To 13 nhitng vat liéu polymer hinh soi dai va manh voi do bén nhét dinh.

v' Mach khong phan nhanh, xép song song v4i nhau.
v' Mém, dai, khong doc, twong doi bén vdi cac dung méi théng thudong va c¢d kha nang nhuém mau.
v" Nguyén liéu quan trong trong nganh dét may.

b) Phan logi
- To tur nhién: La to c6 san trong thién nhién nhu bong, soi lanh, len 16ng ctru, to tam,...
- To tong hop: La to duoc ché tao tir polymer tong hop nhu polyamide (nylon, capron,...).

- To bdn téng hop: La to xuit phat tir nguon thién nhién nhung dugc ché bién thém bang phuong phap
hoa hoc (nhu to visco, to cellulose acetate,...).

2. Mt s6 loai to thwong gip

a) To tw nhién

% Bong + Len s To tam
Quad bong Long curu dé san xudt len To cua tam déau lam to tam

v Chta cellulose (95% -
98%).

v Mém min, thim hat mo
hai tot, thong thodng.

v Puoc st dung phd bién
trong nganh may mac (vai
cotton).

v/ Lay tir 1ong clu, dé, tho.
Thanh phan chinh : protein

v Soi len mém min, bén va
gilt nhiét tot.

v Len dugc st dung rong rai
dé may quan 4o am, chan,
mi, tham.

b) To tong hop va to bin tong hop

v Pugc lay tir to cua con
tam, thanh phan chinh 1a
protein.

v' Thoang, nhe, hip thy nhiét
kém, it bam bui, bé mat
min.

v San xuat vai lua.

Loai to Thanh phan céu tao Tinh chat Ung dung
To Thudc loai to polyamide, tao | Dai, bén, bong muot, mém | Dét vai may mac; vai 16t
nén tur 2 chat c6 6 C. mai, it tham nudc, gidt | sdm 10p xe, bit tat, day
nylon-6,6 mau kho nhung kém bén | cap, ddy du, dan ludi
2 NH[CH,]NHCO[CH,],CO o . ~ ) > peee
(tong hop) ENAICA:]6 [CH214CO% v6i nhiét, acid va kiém.
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To capron

(ban téng hop)

Thudc loai polyamide, tao
nén tir 1 chat c6 6 C.

JTNH— [CH,]s— coi1

Dai, dan hdi, it thAm nuéc,
mém mai, co dang dep hon
to tam, giat mau kho
nhung kém bén béi nhiét,
acid va kiém.

Dét vai may mdc, lam
vong, ludi bat ca, chi
khau, soi day thung,...

To nitron (olon)

Thudc loai vinylic, cd cong
thic 1a

Dai, bén v6i nhiét va gitr
nhiét tdt.

Dét vai ding dé may 4o
am, bén thanh len dan 4o

(tong hop) rét, vai bat, mai hién
‘éCHz_CH%n ngoai troi, vai lam canh
(le budm, soi gia cuong,...
To visco Thanh phan chinh 13 | Dai, bén, thim md hoi, Lam vai may nhiing
(bén téng hop) cellulose da dugc xtr 1i hoa | thoang khi. trang phuc thodng, mat.

chét.

To cellulose

La hon hop goém cellulose
diacetate

Céach nhiét tét.

Lam vai may 40 am va
thuong dugce phodi tron

acetate [CeH702(OH)(OCOCH:)2]n v6i len.
(ban tong hop) | va cellulose triacetate
[C6H702(OCOCHS3)3]n.
IV. CAO SU

1. Khai ni¢ém

V' Cao su 13 vét liéu polymer c6 tinh dan hoi.

v' Tinh dan hdi 12 tinh bi bién dang cta vat khi chiu lyc tac dung bén ngoai nhung trd lai hinh dang
ban dau khi lyc thoi tac dung.
v C0 hai loai cao su 1 cao su thién nhién va cao su tong hop.

2. Cao su thién nhién

v' Lay tr mi cdy cao su (co thanh phan chinh 1a polyisoprene) tén khoa hoc 1a Hevea brasiliensis

dugc dung trong nganh coéng nghiép cao su.

Céc mat xich isoprene déu c6 cau hinh cis.

v' Cao su thién nhién c6 tinh dan hoi, khong din dién, khong thim khi va nudc, khong tan trong
nudc, ethanol,... nhung tan trong xang va benzene.
v" Cao su thién nhién c6 kha nang phan Gng cong véi Ha, Clo, HCL,... Péac biét, cao su thién nhién c6
phan tng véi luu huynh tao cao su luu hod c6 tinh dan hoi, chiu nhiét, 1au mon, kho tan trong
dung méi hon cao su khong lIuu hoa.

v

M PN persa
)

_—

Qua trinh luu héa cao su.

3. Cao su tong hop

Cau nbi disulfide

k&——v\/e\/
2 5
M
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Loai cao su

Phin iing diéu ché - Tinh chit - Ung dung

Cao su buna =
trung hop
buta-1,3-diene

Co tinh dan hoi va o bén kém hon cao su thién nhién

o

t”, Na
nCH,=CH-CH=CH, —— » —<CH2— CH=CH— CH2—>rl

Cao su
isoprene
(polyisoprene)
= trung hop
isoprene.

Co6 tinh dan hdi tbt, 30 bén cao, kha nang chéng mai mon va chiu nhiét tot, san xuét lép
xe, dém gidm xoc, giay dép, dung cu thé thao, thiét bi y te.

t%, p, xt
n CH2=|C—CH=CH2 LpX

CH,—C =CH—CH,
CH; |

CH;

Cao su buna-
S = dong trung

hop buta-1,3-
diene va
styrene

C6 tinh dan hdi cao, dung dé san xuét lép xe, dém 16t, dé giay, vat li¢u chéng tham,...

t° t
n CH,=CH-CH=CH, + nCH=CH, ﬁ, CH,~CH=CH—CH,— ?H— CH,
cHs CeHs n

Cao su buna-
N = ddng trung
hop buta-1,3-
diene va vinyl

C6 tinh chéng dau tot, duoc dung dé san xuét ging tay cao su y té, dai truyén dong, ong,
giodng cao su sir dung trong moi truong hoa chat.

t° t
nCH,=CH-CH=CH, + nCH=CH, ﬂ, ~<CH2— CH=CH—CH,— (lfH—CHzﬁ’
n

cyanide (hay
acrylonitrile) N CN
Cao su | Co tinh dan hdi cao, bén v6i dau mé; dugc dung dé boc cac ong thuy luc cong nghiép,
chloroprene ong nhun va dém lam kin, 1am dai truyén nang lugng.
= Trung hop t%, p, xt
chloroprene n CH2:|C_ CH=CH; —— [ CH,—C=CH—CHj,
Cl Cll
V.KEO DAN

1. Khai ni¢ém

Keo dan 1a vat liéu c6 kha nang két dinh bé mat cua hai vat li€u ran véi nhau ma khong lam bién
doi ban chat cac vat liéu duoc két dinh.

2. Mt s6 loai keo dan

a) Nhya va sam

Nhya va sam la dung dich dang keo cua cao su trong dung méi hitu co nhu toluene, xylene,...
thuong dugc dung dé€ va cho thung cua sam xe.

b) Keo dan epoxy

v' Keo dan epoxy con goi la keo dan hai thanh phan.
e Thanh phan chinh 12 hgp chit chira hai nhom epoxy & hai dau, chang han

CH; CH;
[ |
et O Oroargrane O Oreomag
I - s -
0 CH; OH n CH3 0~

e Thanh phan thir hai 1a chat dong rin, thuong 1 cic amine, ching han
NH>CH>CH,NHCH,;CH2NH>.

v Uu diém cua keo epoxy la do két dinh rét cao, chiu nhiét, chiu nuéc, chiu dung moi, chiu lyc tbt,

rat d& sir dung. Keo epoxy thuong dugc dung dé dan cac kim loai, nhua, bé téng, cic vit bang
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kinh, su, d6 gom,...

¢) Keo din poly(urea-formaldehyde) = dong triing ngung urea va formaldehyde.
O
n H,N—CO-NH, + n CH,=0 Xb1ty {HN—CO—NH—CHO\ + n H,O
n

urea formaldehyde. Poly(urea-formaldehyde)

v" Khi st dung keo poly(urea-formaldehyde), can phai cho thém cac chit dong ran loai acid nhu
oxalic acid, lactic acid,... dé tao polymer mang khong gian.

v' Keo dan poly(urea-formaldehyde) bén voi dau md va cac dung moéi thong dung, tham nude kém.
Keo dan poly(urea-formaldehyde) duoc dung chil yéu dé dan cac vat liéu van ép, gb.

B. BAI TAP ON TAP

PHAN I. Cau tric nghiém nhiéu phwong an la chon. Thi sinh tra 16 tir cdu 1 dén cau 18. Mdi ciu hoi
thi sinh chi chon mgt phuong an.

Cau 1: Dién tir thich hop vao cac chd trong trong dinh nghia vé polymer: “Polymer la nhitng hop chét co
phan tir khéi ...(1)..., do nhiéu don vi co s& (goi 14 ....(2)....) lién két v6i nhau tao nén.
A. (1): trung binh; (2): monome B. (1): rét 16n; (2): mét xich
C. (1): rat 16n; (2): monome D. (1): trung binh; (2): mét xich.
Cau 2: Cho cong thic: (-NH-[CH2]6-CO-)n .Gia tri n trong cong thirc nay khong thé goi 1a
A. Hé sd polymer héa  B. P polymer hoa C.Hésb tring hop  D. Hé s6 tring ngung.
Cau 3: Phat biéu khong dung la
A. polymer la hop chat ¢ phén tir khdi 16n do nhiéu mat xich lién két voi nhau tao nén.
B. Hé s6 n mit xich trong cong thiic polymer goi 14 hé s tring hop.
C. Nhiing phan tir nho ¢6 lién két d6i hoic vong kém bén duoc goi 1a monomer.
D. polymer tong hop duogc tong hop bang phuong phap trung hop hodc trung ngung.
Cau 4: Trong b6n polymer cho dudi dy, theo ngudn gbe, polymer cing loai polymer véi to capron 1a
A. to tam B. to nylon- 6,6 C. cellulose trinitrate D. cao su thién nhién.
Cau 5: Nhan xét vé tinh chat vat 1y chung cua polymer khéng dung 1a
A. Hau hét 13 nhimng chat ran, khong bay hoi.
B. DPa s6 nong chay ¢ mot khoang nhiét d6 rong, hodc khong nong chay ma bi phan hity khi dun
nong.
C. Pa sb khong tan trong cac dung moi thong thuong, mot sb tan trong dung méi thich hop tao dd
nhdt.
D. Hau hét polime déu dong thoi c¢6 tinh déo, tinh dan hdi va co thé kéo thanh soi dai, bén.
Cau 6: Pic diém cau tao cia cac phéan tir nhd (monomer) tham gia phan tng tring hop 1a

A. phai la hidrocacbon B. phai ¢6 2 nhom chure tré [én

C. phai la anken hoac ankadien. D. phai c6 lién két boi hodc vong no khong bén.
Céu 7: Qua trinh diéu ché to nao duéi day 13 qua trinh trung hop?

A. To nitron (to olon) tir acrylonitrile. B. To capron tir e- aminocaproic acid

C. To nylon - 6,6 tir hexametilendiamine va adipic acid.D. To lapsan tur ethilenglicol va terephtalic
acid.

Cau 8: Poli(vinyl chloride) (PVC) duogc diéu ché theo so d6. X > Y > 7 > PVC. chat X 1a

A. ethane. ) B. buthane. C. methane. D. propane.
Cau 9: Trong cac cap chat sau, cap chat tham gia phan ung trung ngung la
A. CH2 = CH-CI va CH3COOCH=CHoa. B. CHp =CH - CH = CH2 va CeH5-CH=CH2.

C. CH2 =CH-CH=CH) va CH2 =CH-CN. D. HOCH2- CH20H va p-HOOC-CgH4-COOH.
Cau 10: Chat hodc cdp chat dudi day khong thé tham gia phan tng tring ngung 13

A. phenol va formaldehyde B. Buta -1,3 — diene va styren.
C. adipic acid va hexamethylene diamine D. e-aminocaproic acid
Cau 11: Poli(vinyl acetate) 1a polymer dugc diéu ché bang phan tmg tring hop
A. CoH5COOCH=CH2). B. CH2=CHCOO-C2Hs5.
C. CH3COOCH=CH?2. D. CH2=CHCOOCH3.
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Cau 12: Diy gdm tit ca cac chit déu 1a chét déo 1a

A. Polyethilene; to tdm, nhua phenol formaldehyde.

B. Polyethilene; cao su thién nhién, PVA.

C. Polyethilene; dat sét uot; PVC.

D. Polyethilene; polystren; phenol formaldehyde
Cau 13: Pién tur thich hop vao chd tréng trong dinh nghia vé vat lidu composite. “Vat liéu composite 1a vat
liéu hdn hop gbém it nhét ....(1)... vat liéu khac nhau. Hai thanh phan co ban cta vt liéu composete gdm vét
liu ........ (2).... vavatliéu ...(3)...

A. (1) hai; (2) nén; (3) cbt B. (1) hai; (2) polymer; (3) chat déo

C. (1) ba; (2) nén; (3) cbt D. (1) ba; (2) polymer; (3) cht déo
Cau 14: Qua nghién ctru thuc nghiém cho thay cao su thién nhién 1a polymer cua

A. buta-1,4-diene. B. buta-1,3-diene.

C. 3-metybuta-1,3-diene. D. 2-metybuta-1,3-diene.

Cau 15: Phat biéu sau day khong ding la:
A. Cao su isopren tong hop 1a vét liéu polymer c6 cAu tao twong tu cao su thién nhién.
B. Cao su thién nhién thudc loai hop chat hidrocarbon.
C. Cao su c6 tinh dan hoi, khong dan dién va khong dan nhiét.
D. Cao su luu hda ¢ cau tao mach hé khéng nhanh gdm nhiéu soi xen ké& nhau.
Céu 16: To gdm 2 loai 1a
A. to héa hoc va to tong hop. B. to thién nhién va to nhan tao.
C. to hoa hoc va to thién nhién. D. to téng hop va to nhan tao.
Cau 17: Trong sb cac loai to sau: to tam, to visco, to nylon-6,6, to celluloseacetate, to capron, to enan.
Nhirng to thudc loai to nhan tao 1a
A. To tam va to enan. B. To visco va to nylon-6,6.
C. To nylon-6,6 va to capron. D. To visco va to cellulose acetate.
Cau 18. Poli(metyl methacrylat) va nylon-6 duoc tao thanh tir cic monomer tuong ung la
A. CH,=CH-COOCHj3 va HoN-[CH2]6-COOH. B. CH»,=C(CH3)-COOCHj3 va HoN-[CH2]6-COOH.
C. CH3-COO-CH=CH: va HoN-[CH:]5s-COOH. D. CH,=C(CH3)-COOCH3; va HoN-[CHz]s-COOH.

PHAN I Cu tric nghiém ding sai. Thi sinh tra 10i tir cau 1 dén cau 4. Trong méi y a), b), ¢), d) &
moi cau, thi sinh chon ding hodac sai.

Cau 1: Cac phat biéu sau dung hay sai?

a. polymer 12 hop chét c6 khéi lugng phén tir 16n do nhiéu mét xich lién két v&i nhau tao nén.

b. chat déo 1a vat liéu polymer c6 tinh déo.

c. vat liéu composete gém hai thanh phﬁn co ban 1a vat liéu nén va vat lidu cdt.

d. to 1a vat lidu polymer c6 tinh dan hdi.
Cau 2: Trong céc polymer sau: (1) poly(methyl methacrylate); (2) polystyrene; (3) nylon-7; (4)
poly(ethylene-terephthalate); (5) nylon-6,6; (6) poly(vinyl acetate)

a. co 4 polymer diéu ché bang phuong phép trung hop.

b. ¢6 3 polymer diéu ché bang phuong phép trung ngung.

c. nylon — 6,6 duoc diéu ché tir adipic acid va hexamethylene diamine.

d. T 1 tAn methyl methacrylate san xuét duoc 1 tin poly(methyl methacrylate) voi hiéu suat 80%.

Cau 3. Trong cong nghiép, PVC dung lam chat déo duoc san suat tir ethylene v6i hiéu suit gia dinh cho
tr budce theo so do sau:

CoHs —2% 5 CoH4Cl, —2% 5 CH, = CHCl —22 PCV
a) PVC c6 cong thirc cdu tao 1a (- CHa = CHCI - ), ?
b) PVC c6 tinh cach dién tdt, bén vai acid, dung san xuat vat liéu cach dién, éng dan nudc, 40 mua?

c) Rat thai tir vat dung lam tir PVC gy 6 nhiém mai truong do khong phan huy ty nhién, can tai ché
rat thai tir PVC vi PVC 1a chat déo c¢o theé tai ché dugc?
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d) Tir 1 tin ethylene Qiéu ché duoc 1,5 tan PVC theo so d6 trén? , N
Céu 4: Polymer X c6 thé chiu dugc nhiét d6 1én t61 160 °C nén duoc dung lam ong dan nudc nong, hop
dung thuc pham c6 thé st dung trong 10 vi song,... Cac vat dung lam tir X thuong duogc in ki hiéu nhu
hinh bén.

a) X duoc téng hop tir phan Ung trung ngung pent-l-ene. 5
b) Hop nhya lam tir X c6 thé dung nudc s61 ma khong bi bién dang. c Q
¢) X thudc loai polymer nhié¢t déo. _

d) Nhya lam tr X thudc loai nhya cé thé tai ché.

PHAN III. Cau tric nghiém tra 1o ngin. Thi sinh tra 10i tir cau 1 dén céu 6.

Cau 1: Trong s6 cac polime sau day: to tém, so bong, len, to enan, to visco, s¢i day, nylon-6,6, to
cellulose acetate. C6 bao nhiéu polymer c6 ngudn goc thién nhién? ’ 7

Cau 2: Cho cac loai to: bong, to capron, to cellulose acetate, to tam, to nitron, nylon-6,6. S6 to tong hop

la

Cau 3: Khoi lugng cia mot doan mach to nylon-6,6 1a 27346 (u) Sé luong mét xich trong mdt doan mach
nylon-6,6 1a bao nhiéu?

Céu 4: Cac polymer nhu PP, PVC, cao su ty nhién, to capron, cao su luu hoa, amylose, amylopectine c6
bao nhiéu polymer c6 cau tao mach khong phan nhanh?

Cau 5: Trung hop m tén ethylen thu dugc 1 tin polyethylen (PE) vé6i hidu sut phan tmg bang 80%. Gia
tri cua m la bao nhiéu?

Cau 6: Tir 1,2 tin @ -aminoenantoic acid san suat duoc bao nhiéu Kg to nylon -7? Gia st hiéu suat phan
g tong hop dat 60% (lam tron dén 2 s6 sau dau phay)
Hét dé
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PHAN II

HOA HOC VO CO
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' o _CHUONG 5 : PIN DPIEN VA DPIEN PHAN
A. KIEM THUC CAN NHO

CHU PE 1: THE PIEN CU'C VA NGUON PIEN HOA HQC
I. CAP OXI HOA - KHU

Dang oxi hoa va dang khir twong g ciia cing mot nguyén t6 kim loai tao nén cip oxi hod - khir
ctia kim loai. Vi du: AI**/Al; Zn**/Zn; Cu**/Cu.

% Tong quat, dang oxi hoa (Mm) va dang khtr (M) cua cung mot kim loai tao nén cap oxi hoa - khu
M""/M, giita chung c6 moi quan hé:
MY 4+ 1ne =— M
dang oxi hoa dang khtr
II. THE PIEN CU'C CHUAN
1.Dién cuc:

Ung voi moi cap oxi hoa - khr co thé thiét 1ap mot dién cuc, tai do tdn tai can b'fmg gitra dang oxi
hoa va dang khur.
2. Thé di¢n cwc chuin
Thé di¢n cwe ciia cdp oxi hod - khir ciia kim logi trong diéu kign chudn (nong dp ion kim logi
trong dung dich la 1 M, nhié¢t dj 25°C) dwoc goi la thé dién cwe chuin cia kim logi (hay thé khir
chudn ciia kim logi), ki hi¢u la E°,xi noinni va thuong cé don vi la volt (vén).
v Gia tri thé dién cyc chudn cang nho thi dang khir c6 tinh khir cang manh (kim loai cang
manh) , dang oxi ho4 c6 tinh oxi hoé cang yeu
v Gia trj thé dién cuc chuan cang 16n thi dang khir ¢6 tinh khir cang yéu (kim loai cang yéu)
, dang oxi hoa c6 tinh oxi ho4 cang manh.

Gia tri thé dién cwc chudn ciia mt so cap oxi - hod khiwr

Thé dién cwc chuan

Nguyén té Ban phan rng E°. v
Li*+ 1e —— Li —3,040
K+ 1e =— K | —2.924
Ba?* + 2e — Ba —-2.92
Ca?*+ 2e — Ca —2.84
Na* + 1e — Na - o -2.713
Mg2* + 2e — Mg =3 -2.356
AP + 3e — Al \ q -1,676
Zn2* + 2e — Zn ~ -0.762
Cre*+ 3e ——Cr ‘ - -0,74
" L =
Fe2* + 2e — Fe | - —-0.44
2H,0 + 2e p— H, + 20H"~ } ‘u -0,414>
Cd?* + 2e —— Cd ‘ —0.403
NiZ2* + 2e —— Ni | —-0,257
Sn2* + 2e —— Sn | —0.137
Pb2* + 2e —— Pb —-0,126
2H" + 2e — H, 0,000
Cu2t + 2e —— Cu +0,340
Fe3* + 1e — Fe?* +0.771
AgT + 1e — Ag +0,799
Hg?* + 2e — Hg +0.853
Bro(aq) + 2e — 2Br +1,087
O, + 4H* + 4e —— 2H.O +1,229
ClL,(aq) + 2e — 2CI +1,358
Auct + 3e —— Au +1,52 39

111 Ngudn: Dean, J. A 1999. Lange’s handbook of chemistry, United States of America, McGraw-Hill, Inc
2! taipH=7.
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3.Y nghia ciia thé dién cue chuin
a) So sanh tinh khir, tinh oxi hoa giita cac cap oxi hod - khw
e Gifra hai cap oxi hoa - khu, cap co gia tri thé dién cuc chuin nho hon thi dang khtr ¢6 tinh khur
manh hon, con dang oxi hoa co tinh oxi hoa yéu hon va nguoc lai => ¢é thé (E°) nhé - kim logi
manh.
Vidu: E‘(’:

Cu®* yéu hon Ag" & diéu kién chuan.

=+0,340 V < EoAg*/Ag = 40,799 V nén tinh khir cua Cu manh hon Ag, tinh oxi ho4 cua ion

u*/Cu

e Trén co sé so sanh gia tri thé dién cuc chuén, cac cdp oxi hoa - khit M™"/M dugc sép xép thanh
day theo chiéu tang dan thé dién cyc chuan, thuong goi 1a day dién hoa cta kim loai:

Tinh oxi héa ciia ion kim loai ting dan

»
>

K" Ba* Ca* Na' Mg*" AP’* Zn** Fe?" Ni*" Sn*" Pb*" 2H" Cu?** Fe* Ag" Hg*' P** Au’"

v

K BaCa Na Mg Al Zn Fe Ni Sn Pb H, Cu Fe* Ag Hg Pt Au

Tinh khir ciia kim loai gizm dan
b) Dw dodn chiéu phén irng giita hai cdp oxi hod - khir

» Kim loai ctia cdp oxi hoa - khir ¢ thé dién cuc chuan nho hon c6 thé khir duoc cation kim loai ctia
cap oxi hoa - khir co6 thé dién cuc chuén 16n hon & diéu kién chuén.

» Kim loai trong cip oxi hoa - khir ¢6 thé dién cuc chuan 4m c6 thé khir dugc ion hydrogen (H")
trong dung dich acid & diéu kién chuan = kim loai dimg trudc H tac dung voi HCL, HoSO4 lodng.

=> Chiéu phdn ung :

Chit oxi h6a manh + Chit khir manh ——> Chét oxi h6a yéu + Chét khir yéu

Quy tic alpha du doan chiéu phan tmg oxi hoa - khir theo thé dién cuc chudn nhu sau:

Néu E(;("‘*/x < Ezle thi v& chir a theo chiéu mili tén dudi day

=> chiéu phan tng oxi hod - kht m: Y™ + nX —»nX™ + mY
Thi du: Eg
khtr manh hon Ag. Vay ¢ diéu kién chuan, phan trng sau day co thé dien ra:
2Ag (ag) + Cu(s) —— Cu*(ag) +2Ag(s) .
2AgNO3 + Cu—— Cu(NO3) +2Ag.

¢) Tinh sirc dién dong cia pin di€én hda tao béi hai cap oxi hoa — khit.

=0,340V < E° ,=0,799V =>nén Ag" ¢6 tinh oxi hoa manh hon Cu?*, Cu c6 tinh

u?t/Cu AgT/A

Stre dién dong chuan cua pin dién hoa (E° ) c6 gia tri bang hiéu s6 cua thé dién cuc chuan cua
C C C pin 1 C cn CL

cuc duong (gia tri thé dién cuc 16n hon) va thé dién cuc chuan ctia cuc am (gia tri thé dién cuc nhé hon).
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Er.= E> (6m) - E° (nhé)
I11. PIN PIEN HOA
Pin Galvani

) Pin Galvani Zn-Cu gém dién cuc kém va dién cuc déng : hgi dung dich péi v61 nhau b’éi mot cau
mudi (thuong chira dung dich KCI béo hoa), hai thanh kim loai ndi v6i nhau bang day dan, lap mot von
ke dé do hiéu dién thé. Nhu hinh bén dudi.

1,102 |

Thanh kém (Zn) Céu mubit2)

Dung dich |- ‘ l —L__ Dung dich
znso, | L CuSO,

Thanh déng (Cu)

Pin Galvani Zn-Cu

» O cuc 4m (anode): thanh Zn xay ra qua trinh oxi héa: Zn —> Zn*" +2¢

=> Cac electron theo day din di chuyén sang dién cuc Cu.

» O cyc duong (cathode): thanh Cu xay ra qua trinh khir: Cu** +2¢e —— Cu

» Phan tmg xay ra trong pin: Zn + Cu** —— Zn** +Cu

> Vai trd cau mudi : vira dong kin mach dién, vira duy tri tinh trung hoa dién ctia mdi dung dich.

» Stc dién dong cua pin do ¢ diéu kién chuéan goi 1a strc dién dong chuan. Stre dién dong chuan co6
thé xac dinh dua vao thé dién cuc chuin cia cac cap oxi hod - khir turong ung:

ES, = E°, (I6m) - E° (nho)

pin *)
=>Suc dién dong chuén cia pin Galvani Zn-Cu dugc tinh nhu sau:

E°, =0,340 - (-0,762) = 1,102 (V).

Epin = ECuZ*/Cu T Tzn?izn
CHU DE 2: PIEN PHAN
I. PIEN PHAN

1. Khai niém: Dién phan 13 qua trinh oxi hoa — khir trén bé mat dién cyc nhd dong dién mot chiéu di qua
chat di¢n i (dung dich hoac nong chay).

2. Phan loai: co6 hai dang dién phan: dién phan ndong chay & dién phan dung dich.
a) Pién phan néng chdy: chi c6 cac ion & mdi dién cyc tham gia.

O trang thai néng chay, cac tinh thé chat dién phan bi pha v& thanh cac ion chuyén dong hdn loan.
Khi c6 dong dién mot chi€u chay qua:

» Ton duong chay vé cathode (cuc 4m) nhén electron (bi khir).

» Ion 4m chay vé anode (cuc duong) va nhuong electron (bj oxi hoa).
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Vi du 1: Di¢n phén sodium chloride (NaCl) néng chdy diéu ché Na.

- Sudién li: NaCl—2eh s Na™+Cl°
- Khi c6 dong dién: gnode () (-) L;a.LhQ_dL,
Cr Na*

; - 1
* O cuc duong (anode): su oxi hoa ion CI” thanh Cl: Cl ——>§ C|2+ e
* O cuc am (cathode): su khir ion Na* thanh Na: Na*+1e—>Na
nce 1
* Phuong trinh dién phan: NaCl—%“—»Na + ECI2 1

b) Dién phén dung dich:

e Nguyén tic: khi dién phan dung dich ngoai cac ion cta chat dién phan con co thé co nude bi oxi
hoa va bi khur, ban than kim loai lam dién cuc. Khi d6 qua trinh oxi héa — khir thuc té xdy ra phu
thudc vao tinh oxi hoa —khir manh hay yéu cta cic chat trong binh dién phan.

e Thir tw phan Ung xdy ra & cac cuc

Cathode (-) chira ion dwong (cation) Anode (+) chira ion Am (anion)
Thir tw khir & cathode: Thir ty oxi héa ¢ anode:
At > Ag+ > Hg2+ > Cu?* > H"> H,0. SZ— > > Br >Cl">OH > H,0

(Chi ¢6 ion kim loai sau AI** méi bi khir)

M™+ ne —— M (M sau Al)
Hét M™ thi H20 bi khir F~, ClO, coi nhu khong bi dién phan).

(Céc anion nhu NQ;, SO*, PO?{ , CO?

2H,0 +2¢ ——> H,+ 20H" (pH >7) S —— S+2e
2X0 —— Xo+2e (X=Cl, Br, 1)
40H" —— 0, +2 H20 + 4e

Hét ClI™, OH™ nuéc bi oxi héa:

2H,0 ——> O +4H' +4de (pH<7)

Mot s6 phwong trinh dién phan dung dich Mot s6 phwong trinh dién phan néng chay:

dpnc
CuSO, +H,0—2%4 Cu+%OZ+H2804 2NaCl—#—>2Na + Cl,

1
2NaOH —®< »2Na + —0,+H,0
Cu(NO,), +H,0—4 5 cu+ Lo, +2HNO, 2t
2

CaCl, —®* sCa + CI,

CuCl, —%% 5 Cu+Cl, ;
MgCl, —=—>Mg + Cl,

FeCl, —2“ 5 Fe+ Cl,

2AgNo3+Hzoﬂ>2Ag+%oz+2HN03

II. UNG DUNG CUA PHUONG PHAP PIEN PHAN
1. San xuit kim loai
> Dién phan dung dich (dpdd) => san xuit kim loai trung binh va yéu.
Vi du: hon 50% san lugng k&m trén thé gidi duoc san xuat bang phuong phap dién phan:
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1
ZnSO4 + H,0 —&4 5 71 + > 0, + H2SO4

> Dién phan néng chay (dpnc) => san xuét kim loai manh tir Al tré vé trude: Na, K, Mg, Ca, Al

2. Tinh ché kim loai
Tu nguén kim loai tho (kim loai phé hél:l hodc sau qua trinh nhiét luyén, thuy luyén), cac kim loai

nhu Zn, Ni, Co, Cu, Ag, Au, ... dugc tinh ché bang phuong phap dién phan.
3. Ma dién
P}urong phap dién‘phén duoc s dgng trong ma dién, trong d6 ion kim 10ai bi khr, tao thanh 16p kim loai
ran bao phu trén bé mat kim loai can ma nham trang tri bé mat hodc chong sy an mon.
Trong ki thuat ma dién, cac kim loai ma thuong la chromium, nickel, déng, vang, bac, platinum, ...
B. BAI TAP ON TAP
PHAN 1. Ciu triac nghiém nhiéu phwong 4n lya chon. Thi sinh tra 101 tir cAu 1 dén cau phuong an.
Cau 1. Cho cac cap oxi hoa - khir ctia cac kim loai va thé dién cuc chun tuong ung:

Ciap oxi ho4 - khu Li*/Li Mg** /Mg | Zn*'/Zn Ag'/Ag
Thé dién cuc chuan,V | -3,040 -2,356 -0,762 +0,799
Trong s6 cac kim loai trén, kim loai c¢6 tinh khir manh nhat 1a
A. Mg. B. Zn. C. Ag. D. Li.
Ciu 2. Trong sb cac ion: Na*, Fe**, Mg?*, Cu?", ion nao c6 tinh oxi hoa yéu nhat ¢ diéu kién chuan?
A. Cu*, B. Mg?". C.Na". D. Fe*".

Céu 3. Khi pin Galvani Zn — Cu hoat dong thi nong do
A. Cu*" gidm, Zn*" ting.
C. Cu*" ting, Zn*' ting. D. Cu*" ting, Zn*" giam.
Cau 4. Cho phan tng hoa hoc: Cu + 2Ag" — Cu®>" + 2Ag. Phat biéu nao sau diy vé phan mg trén 1a
diung?
A. Ag*kht Cu thanh Cu*". B. Cu?* ¢6 tinh oxi hoa manh hon Ag".
C. Cu c6 tinh khir yéu hon Ag. D. Cu la chit khir, Ag* 1a chét oxi hoa.
Cau 5. Trong qua trinh dién phan KCIl nong chay voi cac dién cuc tro, ¢ cathode xay ra qua trinh
B. khirion K*. C. oxi héa ion ClI". D. khir ion Cl".
Cau 6. lon kim loai nao sau day bi dién phan trong dung dich (v6i dién cuc graphite)?
A.Na". B. Cu™. C. Ca”. D. K",
Cau 7. [Khi dién phan dung dich gém CuSO4 1,0 M va H2SO4 0,5 M, qua trinh khir dau tién xay ra ¢
cathode la.

B. Cu*" giam, Zn*" giam.

A. oxi hoaion K.

A.2H,0 +2e —» H +20H".
C. SOF +4H" +2e — SO, + 2H,0.

Cau 8. Cho céac cdp oxi hoa — khir va thé dién cuc chuan tuong Ung:

B. Cu® +2e¢ — Cu.
D.2H"+2e — Ha.

Céap oxi hoa — khur

2H'/H,

Cu*/Cu

Fe* /Fe

Ag'/Ag

Thé dién cuc chuan (V)

0,00

+0,34

-0,44

+0,799

Khi dién phan dung dich chita d6ng thoi bon loai cation & trén véi ndng do mol bang nhau, cation dau
tién bi dién phan dau tién o cathode 1a

A. Cu™. B. Ag'. C. H*. D. Fe* .
Cau 9. Trong cong nghiép, viéc tinh ché dong tir dong thdé duge thyc hién bang phuong phap dién phan
dung dich véi anode 1am bang

A. graphite. B. platinum.

C. thép. D. dong tho.
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Céu 10. Trong qua trinh ma bac cho mét chiéc vong bang thép thi & anode xay ra qua trinh
A.Ag — Ag'+ le. B. Fe — Fe* + 2e.

C.2H,0 — 4H*+ O, + 4e. D.C — C"+4e.
Céu 11. Thr ty mot sd cdp oxi hod - khir trong diy dién hoa nhu sau: Fe*'/Fe; Cu>*/Cu; Fe*'/Fe*". Cap
chat khong phan tng v6i nhau 1a

A. Fe va dung dich CuCl.. B. Fe va dung dich FeCls.

C. dung dich FeCl> va dung dich CuCl. D. Cu va dung dich FeCls.
Cau 12. Mot pin Galvani dugc cAu tao boi hai cap oxi hoa — khir sau:

()Ag'+1le—>Ag E° . =0,799 V

Ag'/Ag

(2)Ni*" +2¢ > Ni E°, =-0257V

Ni?* /Ni

Khi pin [am viéc & diéu kién chuén, nhan dinh nao sau day la dng?

A. Ag dugc tao ra ¢ cuc duong, Ni dugc tao ra ¢ cuc am.

B. Ag duoc tao ra & cuc dwong, Ni** duoc tao ra & cuc am.

C. Ag" dugc tao ra & cuc am va Ni dugc tao ra & cuc duong.

D. Ag duoc tao ra & cuc am va Ni?" duoc tao ra & cuc duong.
Cau 13. Cho bot Fe vao dung dich AgNOs3 du, sau khi phan rng xay ra hoan toan, thu dugc dung dich
gdm cac chat tan:

A. Fe(NO3)2, AgNO:s. B. Fe(NOs)3, AgNO:s.

C. Fe(NO3)2, Fe(NO3)s. D. Fe(NO3)2, AgNO3, Fe(NO3)s.
Cau 14. Khi dién phan dung dich gém CuSOg4 va HCI (str dung dién cuc tro, c6 mang ngan Xép), chét khi
dau tién thoat ra & anode 1a

A. Os. B. Cl,. C. H,. D. SO..
Cau 15. Mot hoc sinh thyc hién ba thi nghiém & diéu kién chuan va quan sat dugc cac hién tugng sau:

(1) Pong kim loai khéng phan tng duogc v6i dung dich Pb(NOs)2 1M.

(2) Chi kim loai tan trong dung dich AgNO3 1M va xuat hién tinh thé Ag.

(3) Bac kim loai khong phan tmg v6i dung dich Cu(NOs)2 IM.

Trat tu nao sau day thé hién dung muc do khir cia 3 kim loai?

A.Cu>Pb>Ag. B.Pb>Cu>Ag C.Cu>Ag>Pb. D. Pb> Ag > Cu.
Cau 16. Di¢n phan dung dich CuSO4 v6i anode bang dong (anode tan) va dién phan dung dich CuSO4 véi
anode bang graphite (dién cuc tro) déu co dic diém chung la

A. O cathode xay ra sy oxi hoa: 2H,0+2e¢ —20H™ +H,

B. O anode xay ra sy khi: 2H,0 -0, + 4H" + 4e

C. O anode xay ra su oxi hoa: Cu — Cu** +2e
D. O cathode xay ra su khir: Cu®* +2e¢ — Cu
Céu 17. Khi dién phan dung dich (c6 mang ngin) gdm NaCl, HCI, CuCls va quy tim. Mau dung dich bién
d6i nhur thé nao khi dién phan dén hét NaCl?
A. Bé — khong mau — xanh. B. Xanh — khong mau — doé.
C. Xanh — khong mau — do. D. Hong — khdéng mau — xanh.
Céu 18. Cho céc phat biéu vé pin nhién liéu:
(a) Khac véi acquy, chit phan ing cta pin nhién liéu phai dugc cung cép lién tuc tir ngudn bén ngoai.
(b) Pin nhién liéu tao ra dién nang nho nang lugng mat troi.
(¢) Pin nhién liéu bién d6i truc tiép nang lwong hoa hoc thanh dién ning.
(d) Mét trong nhitng han ché cua pin nhién li¢u 1a sy luu trit nhién ligu.
(e) Khi str dung, pin nhién liéu hydrogen khong gy 6 nhiém moi trudng.
S6 phat biéu khong dung 1a
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A. 2. B. 3. C. 1. D. 5.

PHAN II. Ciu tric nghiém diing sai. Thi sinh tra 15i tir cdu 1 dén cau 4. Trong mdi y a), b), ¢), d) & mdi
cau, thi sinh chon ding hodc sai.

Cau 1. Trong phong thi nghiém, mot hoc sinh nhing thanh dong c6 khéi luong 12,340 g vao 255 mL
dung dich AgNO; 0,125M. Bang quan sat, hoc sinh d6 d khiang dinh c6 phan tng xay ra.

a. Dung dich tir khong mau chuyén sang mau nau do.

b. Phuong trinh hoa hoc cuia phan tng: Cu + 2AgNO3; — Cu(NO3)2 + 2Ag

c. Tinh oxi hoa cua Cu** manh hon Ag". ‘ , ‘

d. Gia thuyét toan bo luong Ag giai phong déu bam vao thanh dong thi khoi lwong thanh dong sau khi
phan ung két thuc 1a 13,35. ) . ) )
Cau 2. Mot pin dién hod Zn - Hy duoc thiét 1ap ¢ cac di€u kién nhu hinh v€ sau (von ké c6 dién trd rat
16n).

0.762

O

Von ké

Zn
| CE &

% - 7/? Cau mubi g\
4

H* :LPi

1 M HC1

an*

1 M ZnCl,

a. Gia tri thé dién cuc chuan cta cip oxi hoa - khir Zn*"/Zn 13 0,762 V.

b. Qua trinh khir xay ra ¢ cathode 1a: 2H" + 2e — Ho.

c. Chét dién li trong cau mudi 1a KCI.

d. Phan tng ho4 hoc xay ra trong pin 1a: Zn + 2H" — Zn>" + H..
Cau 3. Xét qua trinh dién phan dung dich NaCl bao hoa khong c6 mang ngén:

a. Qua trinh xay ra tai cathode 1a Na”+ le — Na

b. Qua trinh xay ra tai anode 1a 2ClI" — Cl + 2e

c. Dung dich thu dugc sau phan Ung 1a dung dich NaOH.

d. Cho mau gidy mau vao dung dich sau phan ing thiy miu gidy mat mau.
Céiu 4. Dién phan dung dich MSO4 (M 1a kim loai) véi dién cuc tro, cudng do dong dién khong ddi. Sau
thoi gian t gidy, thu dugc a mol khi & anode. Néu thoi gian dién phan 1a 2t gidy thi tong s6 mol khi thu
duoc ¢ ca hai dién cuc 1a 2,5a mol. Gia st hiéu suét dién phan l1a 100%, khi sinh ra khong tan trong nudc.

a. Tai thoi diém 2t gidy, co bot khi & cathode.

b. Tai thoi diém t gidy, ion M?* chua bi dién phan hét.

¢. Dung dich sau di¢n phan c6 pH < 7.

d. Khi thu duoc 1,8a mol khi ¢ anode thi van chua xuat hién bot khi & cathode.
PHAN III: Cu tric nghiém yéu cu tra 10i ngin. Thi sinh tra 10 tir cau 1 dén cau 6.
Céu 1. Cho kim loai Fe 1an luot phan tGng voi cac dung dich: FeCls, Cu(NOs)2, AgNOs3, MgCly. C6 bao
nhiéu truong hop xdy ra phan g hoa hoc?
Céu 2. Dién phan dung dich hdn hop gdm: NaCl, Mg(NOs)2, ZnCly; CuSOs va Fex(SOs); dién cuc
graphite. Sau khi dién phan hoan toan thu dugc bao nhiéu kim loai ¢ cathode?
Céu 3. Mot pin dién hoa dugc thiét ap tir hai dién cyc tao boi hai cip oxi hod - khir 1a M2"/M va Ag'/Ag.
Cho biét:

Cip oxi ho4 - khur Fe**/Fe | Ni**/Ni | Sn**/Sn | Cu*"/Cu | Ag'/Ag
Thé dién cuc chuan (V) -0,44 -0,257 -0,137 +0,340 +0,799
Néu M 1a mot trong s6 cac kim loai: Fe, Ni, Sn, Cu thi sttc dién dong chuan 16n nhit cua pin br:ing bao
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nhiéu von? Két qua lam tron dén hang phan tram.
Cau 4. Dién phan v6i dién cuc tro, c6 mang ngan nhitng dung dich sau: NaCl, CuSOg4 , K2SO4, AgNOs3,
CuCl. C6 bao nhiéu dung dich sau dién phan c6 pH < 7?
Cau 5. Trong thi nghiém dién phan dung dich CuSOa, dién cuc graphite (than chi). Cho cac phat biéu
sau:

(1) Tai cathode xay ra su khir Cu®* trude, sau d6 moi dén su khir ciia nudc.

(2) Tai anode chi xay ra sy oxi hda cua nudc tao khi hydrogen.

(3) Sau dién phan, khéi luong cathode ting 1én.

(4) Theo thoi gian dién phan, pH cua dung dich giam dan.

(5) Khi vira bat dau dién phén, ca hai dién cuc déu c6 khi thoat ra.

C6 bao nhiéu phat biéu diing trong cac phat biéu trén?
Céu 6. Mubn ma dong mot tim sit co dién tich téng cong 200 cm?, ngudi ta dung tAm sit 1am cathode
ctia mot binh dién phan dung dung dich CuSOs va anode 1a mot thanh ddng nguyén chat, rdi cho dong
dién c6 cuong @6 I = 10 A chay qua trong thoi gian 2 gio 40 phat 50 gidy. Tim bé day 16p dong bam trén
mat tim sat (mm). Cho biét dong c6 khdi luong riéng D = 8,9.10° kg/m?.
18. Mbi cau hoi thi sinh chi chon mét

7 ‘ CHUONG 6 . PAI CUONG KIM LOAI
A. KIEN THUC CAN NHO

CHU PE 1: CAU TAO VA LIEN KET TRONG TINH THE KIM LOAI
I. PAC PIEM CAU TAO CUA NGUYEN TU KIM LOAI

- Nguyén tur kim loai thuong c6 it electron 16p ngoai cung (1, 2, 3 electron).

- Trong cting mdt chu ki: Ban kinh nguyén tir 16n hon va d6 am dién nho hon so véi cic nguyén t6 phi
kim cung chu ki.

=> Céc electron hoa tri lién két yéu v6i hat nhan => dé nhuong electron hoa tri tao ion duong.
II. TINH THE KIM LOAI
a. Tinh thé kim loai

- O nhiét @6 thudng, don chét kim loai & thé rin (trir thay ngan (mercury) & thé 16ng) va c6 cdu tao tinh
thé.

- C4u tao tinh thé kim loai: Céc ion duong kim loai nam & cac nut mang tinh thé va cac electron hoa tri
chuyén dong tu do xung quanh.

=>Mang tinh thé gém ¢0: kim loai, ion kim loai, electron tu do.
b. Lién két kim loai

- Lién két kim loai dugc hinh thanh do lwe hiit tinh dién giita cic electron héa tri tw do v5i cac ion
dwong kim logi ¢ cdc nut mang.

O @ Electron
Q. A
| &F ] gt ) |,‘ ar

© o ®
| ()9 (+)-1on
C et 4 \'\__-"'/‘ < o T 5
) % kim loai

(+ 'j:o::"+ Y )

_(+) £1)elft)
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Lién két kim loai
CHU PE 2: TINH CHAT VAT Li VA TINH CHAT HOA HQC KIM LOAI
L.TINH CHAT VAT Li

1.Tinh chit vat li chung: 4 tinh chét: do cac electron ti do tao nén.

v" Tinh déo (Au déo v Dan dién : v' Dan nhi¢t ( t° cang cao v' Anh kim.
nhat) Ag>Cu>Au>Al>Fe => dan dién cang
giam).

2. Tinh chit riéng cia kim loai:

a)Khoi long riéng

- Kim loai nhe nhét 1a lithium (D = 0,534 g/cm?), kim loai ning nhét 13 osmium (D = 22,6 g/cm?).
- Kim loai ¢c6 D < 5 g/cm?, dugc goi 1 kim loai nhe, c6 D > 5 g/cm?, duoc goi 1a kim loai ning.
b)Nhiét dp nong chay

- Cao nhat: tungsten (vonfram, W) 3 410°C; thap nhat 14 thuy ngan (Mercury, Hg) -39°C.

c)Tinh cing

- Cung nhét 13 chromium (Cr), c¢6 thé cit duoc kinh; mém nhit 13 kim loai kiém nhu potassium (K) ,
rubidium (Rb), sodium (Na) va caesium (Cs), ching c6 thé dugc cat dé dang bang dao.

ILTINH CHAT HOA HQC
Céac nguyén tir kim loai dé nhudng electron hoa tri:
M——M""+ne (M la ki hiéu, n 13 héa tri ctia kim loai)
=> tinh chat ho4 hoc chung ctia kim loai 14 tinh khtr.
1. Tac dung véi phi kim: Hau hét cac kim loai déu phan tmg véi cac phi kim dién hinh.
a)Tac dung voi oxygen

Hau hét cac kim loai (trir vang, bac, platinum,...) déu tac dung v6i oxygen tao thanh oxide.

2Mg + O, ——>2MgO

4A1+30, —552A1,0,
b)Tac dung voi chlorine
Hau hét cac kim loai déu tac dung véi khi chlorine khi dun ndng, thu dugc mubi chloride turong tng.
2Fe + 3Cl, t—O>2FeCl3 : Iron (IIT) chloride
¢)Tac dung voi lwu huynh (sulfur)
Nhiéu kim loai c¢6 thé khir luu huynh khi dun néng (trir thuy ngan phan tmg ngay & nhiét do thudng).

Fe,,+S, ——>FeS
Hg, +S >HgS,,,

2. Tac dung véi nwée 2M + 2nH20 —— 2M(OH)n + nH:

Ni, Sn, Pb, Cu,
Ag, Au,...

Kim loai K, Na, Ca, Ba Mg
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Phan tng rat cham & nhiét do
thudng, phan tng nhanh hon
khi dun néng

Khong phén tng du & nhiét
cao

Phan tng nhanh & nhiét

Mirc do phan wng véi nudce R
P g thuong

3.Tac dung véi dung dich acid
a)Voi dung dich HCI, H>SOy loang

M + HCL H2S04—> MCla, M2(SO4)a + H2 (E.. | <0 (V)=KL truge H va n hoa tri thip).

Do Feco B} . <-0,44 (V)< 0 => Fe tac dung v&i HoSOs lodng tao khi Ha

0 +1 +2 0

Fes) + He SO4(aq)—>FeSO4(aq) + Hay)

b)Véi dung dich H>S0, dic

Hau hét kim loai (trir Pt, Au) khtr duoc S (trong H2SO4 diic) xudng sb oxi hoa thap hon.
0 +6 +2 +4

Cus) +2H, SO, ——CuSO,, , + SO, , +2H,0

4(aq) 2(g)

Chu y: HNO3 dac, ngudi va H>SO4 déc, ngudi lam thu dong hoa Al, Fe, Cr,...

()

4.Tac dung v6i dung dich mudi
Kim loai khong tan trong nudc va co gia tri thé dién cuc chuin nho hon thuong tac dung duoc véi
dung dich mudi cua kim loai c6 gia tri thé dién cyc 16n hon ¢ dicu kién chuan.

Vidw E . . = 034(V) < E .

Ag'/Ag

=0,799 (V) => Cu phan tng duoc véi AgNOs.

Cu,, + 24gNO;, —)Cu(NO) w t 248

(5) (5)
CHU PE 3: KIM LOAI TRONG TU NHIEN VA PHUONG PHAP TACH KIM LOAI
I. KIM LOAI TRONG TU NHIEN

Trong tu nhién, hau hét cac kim loai t6n tai & dang hop chat trong quéng, chi mot vai kim loai
kém hoat dong nhur vang, bac, platinum,...dwgc tim thay duéi dang don chat.

Quang la nhiing loai dat, da ton tai trong tu nhién c6 chtra khoang vat cua kim loai hoac hop chét
kim loai v6i trit lugng du 16n dé c6 thé khai thac

Mot s6 quiing kim loai thong dung

Kim loai Quang Thanh phin chinh
Al Bauxite Al,03.2H,0
Zn Zinc blende ZnS
Fe Hematite Fe203
Pyrite FeS:
Cu Chalcopyrite CuFeS>

II. CAC PHUONG PHAP TACH KIM LOAI
1.Nguyén tic: Khir ion kim loai thanh nguyén tir

M""+ne——M
Bang tom tit cac phwong phap diéu ché kim loai
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Kim loai K,Ba, Ca,Na,Mg, Al Zn Fe Ni Sn Pb H Cu Ag Hg Pt Au
P06 manh Kim loai manh Kim loai trung binh va yéu

PP diéu ché Dién phan nong chay | Ppdd, nhiét luyén, thuy luyén
Nhiét luyén Thuiy luyén Pién phan

Dung C, CO, ... khtr oxide | Dung kim loai manh khir ion | Cho dong dién chay qua
kim loai & nhiét 3o cao. kim loai trong dung dich. dung dich.

¢) Phuwong phap thity luyén: Khir nhitng ion kim loai trong dung dich bang kim loai ¢6 tinh khir manh

hon nhu Fe, Zn,...

=> Cho kim loai manh (khong tan trong nudc) + dung dich mudi KL can tach.

Téach Cu tir CuSOs4 béi Fe : Fe + CuSOs —— FeSO4+Cu
II1. TAI CHE KIM LOAI

Thu gom,
phan loai
phé liéu

Luyén Kim

(nung chay,

Tao

tinh luyén)

Van chuyén

vat liéu

I. HQP KIM

1. Khai niém hgp kim

CHU PE 4: HOP KIM & SU AN MON KIM LOAI

Hop kim 1a vat 1iéu kim loai chira mdt kim loai co ban va mot s6 kim loai khac hodc phi kim.

. . A Tinh  chat dic |, P
Hop kim Thanh phan frumg Ung dung pho bién
Fe - C(~ 2 — 5% khéi Lam duong ong va phu kién
Gang lugng) va mot so | Cung, gion. duong ong dan nudc cap, noi va
nguyén to khac. chdo, khuon duc, ...
Thép Fe — C (< 2% khéi _— A o
& 5 luong) va mot s | Clng, déo hon gang Lam ung cua cong trinh xdy
(thép thong | UONS)  vd - ¢ ’ " | dung, thiét bi, may méc.
thuwdng) nguyén t6 khac.

Hop kim cuia sat ciing

Lam d6 ding, dung cu trong gia

Inox (thép dic biét) | mot s6 nguyén t6 khac | Kho bi gi. dinh; chi ‘giét trong cac dung cu,
nhu Cr, Ni, ... thiétbiy té ...
Duy-ra Hop kim cua Al véi nhe va bén Ché tao vo may bay, 6 t6, khung
(duralumin) Cu, Mg i ' xe dap,...
D0 trang tri, vt lidu han, thiét b
D 5ng thau Hop kim cua Cu va Déo va bén dién, cac loai dau dan sung ca

Zn.

nhan, va rat nhi€u cac nhac cu
hoi...

II. AN MON KIM LOAI

1.Khsi niém: An mon kim loai 1a sy pha huy kim loai hodc hop kim do tac dung cta cac chat trong moi
trudng trong d6 kim loai bi oxi hod : M— M™ + ne.

2. Cac dang an mon kim loai trong tuw nhién

a) An mon héa hoc: 13 qué trinh oxi hoa — khur, trong d6 cac electron duoc chuyén truc tiép dén cac
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chat trong méi truong.
b) An mon dién hoa hoc: 1a qua trinh an mon kim loai do sy tao thanh pin dién hoa.

=>qua trinh oxi hoa — khtr, trong d6 kim loai bi an mon do tic dung cta dung dich chét dién li va tao nén
dong dién (electron chuyén tir cuc duong sang cuc am).

3. So sanh giira an mon hoa hoc va an mon dién hoa hoc:

An mon héa hoc An mon dién héa hoc
Gibng Déu 1a phan tmg oxi hoa khtr.
Khac Khong c6 phat sinh dong dién. C6 phat sinh dong dién.
Nhin biét | Trong phan tng chi ¢6 1 KL Trong ptr c6 2KL
Vd: Fe + 2HCI—FeCl; +H; Fe+CuSO4—FeSO4+Cu
=>chi c6 1KL Ia Fe =>C0 2KL: Fe va Cu

Piéu Kkién xay ra in mon dién héa hoc: di 3 diéu kién sau
- 2KL khac nhau (hoac KL-PK = gang, thép (Fe-C)).
- 2KL tiép xuc tryc tiép hodc gian tiép.

- 2KL cung tiép xtic trong mdi truong dién li: dung dich acid, base, mudi, khong khi am.

III. CHONG AN MON KIM LOAI
1. Phuwong phap phii bé mit

Phu 1én bé mit caa kim loai mot 16p son, dau, md, chit déo hodc trang, ma bﬁng mot kim loai khac.
2. Phuwong phap dién hoa

- Noi kim loai can bdo v€ voi mdt kim loai hoat dong hoa hoc manh hon.

B. BAI TAP ON TAP

PHAN I. Cau tric nghiém nhiéu phwong an Ilya chon. Thi sinh tra 10i tir cdu 1 dén cau 18. Mdi cau hoi
thi sinh chi chon 1 phuong éan.

Cau 1: Lién két trong mang tinh thé kim loai 1a lién két:

A. Cong hoa tri B. ion C. Kim loai D. Cho nhan
Cau 2: Nho tinh chat vat li nao sau ddy ma nguoi ta ¢6 thé uon cong dugc kim loai?
A. Tinh déo. B. Tinh dan dién. C. Tinh dan nhiét. D. Tinh anh kim.

Cau 3: Kim loai X dugc st dung trong nhiét ké, ap ké va mot s6 thiét bi khac. O diéu kién thuong, X 1a
chat 16ng. Kim loai X 1a

A.W. B. Cr. C. Hg. D. Pb.
Céu 4: Nguyén tic diéu ché kim loai 13
A. khtr ion kim loai thanh nguyén tur. B. oxi hoa ion kim loai thanh nguyén tur.
C. khtr nguyén tir kim loai thanh ion. D. oxi hoa nguyén tir kim loai thanh ion.
Céu 5:Trong cong nghiép, kim loai sodium (Na) thuong duoc diéu ché bang phuong phap nio sau diy?
A. Dién phan néng chay. B. Dién phan dung dich.
C. Nhiét luyén. D. Thuy luyén.
Cau 6: Chat hay hdn hop chat nao sau diy khéng phai 1a hop kim?
A. Thép. B. Dong. C. Dong thau. D. Dong thiéc.
Cau 7: Su pha huy kim loai do kim loai tac dung truc tiép voi cac chit oxi hoa trong moi truong goi la
A. su khtr kim loai. B. sy tac dung cua kim loai v6i nudec.
C. su an mon hoa hoc. D. sy an mon dién hoa.

Céu 8: Thir tw mot s6 cip oxi hoa - khir trong ddy dién hoa nhu sau: Fe*'/Fe, Cu?'/Cu, Fe*'/Fe?*.
Cap chit khéng phan tng v6i nhau 1a

A. Fe va dung dich FeCl3 B. Cu va dung dich FeCl3

C. Fe va dung dich CuClh D. dung dich FeCl, va dung dich CuCl,.
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Cau 9: Kim loai M phan trng duoc voi: dung dich HCI, dung dich Cu(NO3)2, dung dich HNO3 (dac,
ngudi). Kim loai M 1a

A. Al _ B. Ag C.Fe D. Zn
Céu 10: Co thé thu duoc kim loai ndo trong sb cac kim loai sau: Ag, K, Mg, Al bang ca ba phuong phap
diéu ché kim loai phd bién?

A. K. B. Mg. C. Ag. D. AL
Cau 11: Trong qua trinh dién phan dung dich NaCl (cac dién cuc tro), ¢ cathode (cuc am) xay ra qua
trinh

A. khir Na* B. oxi hod CI’ C. khu phan tt HO  D. oxi hoa phan td H.O
Céu 12: Phat biéu nao sau day 1a diing khi néi vé dn mon hoa hoc?

A. An mon hoéa hoc 1am phat sinh dong dién mot chiéu.

B. Kim loai tinh khiét s& khong bi an mon hoéa hoc.

C. An mon héa hoc ciing 1a mot dang ciia in mon dién hoéa.

D. An mon hoéa hoc khong lam phat sinh dong dién.
Cau 13: Khi cho Na vao dung dich CuSO4 c6 hi¢n tuong:

A. C6 khi bay ra va c6 két tia mau xanh lam B. C6 két tha Cu mau do
C. C6 khi bay ra va co két tia Cu mau do D. C¢6 khi bay ra
Céu 14: Cho phuong trinh phan tmg aAl + bBHNO3; —— cAI(NOs); + dNO + eH,0. Tong a+ b 1a
A. 12. B. 4. C. 15. D.5
Cau 15: Khi cho Na vao dung dich CuSO4 c6 hién tuong
A. ¢6 khi bay ra va c6 két tiia mau xanh. B. c6 két tia mau do.
C. c6 khi bay ra va c6 két tia mau do. D. c6 khi bay ra.

Ciau 16: Nhitng phat biéu nao sau day 1a ditng khi n6i vé sy an mon ciia gang, thép trong khong khi am?
(a) Dang dn mon hoa hoc 13 chu yéu, do sit d& dang phan g v&i oxygen trong khong khi.
(b) Carbon bi khtr tai cathode.
(c) Oxygen dong vai tro 1a chat oxi hoa.
(d) Tai anode, Fe bi oxi hoa thanh Fe**,
(e) Carbon déng vai tro 1 cuc 4m (anode), sit 1a cuc duong (cathode) khi sy an mon xay ra.
A(a).(b). - B.(b), (o). C. (¢), (d). D. (d), (e).
Cau 17: Nung hon hop gom 0,12 mol Al va 0,04 mol FesO4 mot thoi gian, thu duge hon hop ran X. Hoa
tan hoan toan X trong dung dich HCl du, thu dugc 0,15 mol khi H> va m gam mudi. Gia tri cuam la

A. 33,39. B. 31,97. C. 32,58. D. 34,10.
Céu 18: Dién phén dung dich chira Cu(NO3)2, CuSO4 va NaCl véi dién cuc tro, cuong d6 dong dién
khong doi 2A, hiéu suat 100%. Két qué thi nghiém dugc ghi trong bang sau:

Thoi gian dién phan (giay) t t+ 2895 2t
Téng s6 mol khi ¢ 2 dién cuc a a+0,03 2,125a
S6 mol Cu & catot b b+0,02 | b+0,02
Giatricuatla
A. 4825 B. 3860 C. 2895 D. 5790

PHAN II. Céu héi tric nghiém ding sai. Thi sinh tra 15i tir cdu 1 dén ciu 3. Trong mdi ¥ a), b), ¢), d) &
moi cau thi sinh chon diing hoic sai.
Cau 1: Céc kim loai ¢ trang thai ran déu co tinh déo, dan dién, dan nhiét va c6 tinh 4nh kim.

a) Céc tinh chat vat 1y trén cha yéu do cac electron hoa tri ty do trong tinh thé kim loai gy ra.

b) Kim loai déo nhét 1a Ag.

¢) Céc kim loai dan dién tot thi thuong dan nhiét tot.

d) Kim loai ¢6 tinh 4nh kim 14 do céc electron ty do trong tinh thé kim loai phan xa hau hét nhiing tia
sang ma mét con nguoi nhin thay duoc.
Céu 2:Tién hanh dién phan dung dich CuSO4 dén khi thdy c6 bit ddu co khi thoat ra & ca hai dién cuc thi
ngurng dién phan.

a) Tai cathode: Cu*" + 2¢ — Cu.
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b) Tai anode: 2H,O + 2e — 2H>+ Oo.

¢) Khéi lugng cathode ting 1én chinh 1a khdi lvgng Cu bam vao.

d) Dung dich sau phan tmg c6 khdi lugng ting l1én.
Céu 3: Tién hanh thi nghiém theo cac budc sau day:
- Budc 1: Nho vao ba dng nghiém, mdi dng nghiém 3 ml dung dich HCI loéng cting ndng do.
- Budce 2: Cho lan luot mau Al, mau Fe, mau Cu c6 s6 mol béng nhau vao 3 6ng nghi¢m.
- Budc 3: Nho tiép vai giot dung dich CuSO4 vao cac 6ng nghiém.

a) Khi H; thoat ¢ 2 6ng nghi¢m chtra Al va Fe; Al va Fe bi an mon hoa hoc.

b) Mau Fe bij hoa tan nhanh hon so véi mau Al.

¢) O budc 3, Al, Fe bi an mon dién hoa, Cu bi &n mon ho4 hoc.

d) O bude 3, khi thoat ra nhanh hon so véi & bude 2.
Cau 4: Cho cac phat biéu vé vi tri, cAu tao va tinh chit cta kim loai nhu sau:

a) Hau hét cac nguyén tir kim loai c6 tir 1 electron dén 3 electron 16p ngoai cung.

b) Cho Mg vao luong du dung dich FeCls thi sau khi két thuc phan tng sé& thu duoc kim loai.

¢) Cho ludng khi CO du qua hén hop céc oxide CuO, Fe20s3, ALO3, MgO nung noéng & nhiét do cao.Sau
phén tng, hon hop chét ran thu duoc gém Cu, FeO, AL2O3, MgO.

d) Pun 0,04 mol hdn hop gdm hoi nude va khi CO, qua cacbon nung do, thu dugc 0,07 mol hdn hop Y
gém CO, Hy va CO,. Cho Y di qua 6ng dung 20 gam hdn hop gdm Fe>O3 va CuO (du, nung néng), sau
khi cac phan tng xdy ra hoan toan, thu dugc 19,04 gam chat ran.

PHAN 1. Cau tl:ﬁc nghiém yéu cau tra 1oi ngz"m.,Thi sinh tra 10i tir cu 1 dén cau 6.

Cau 1: So6 tinh chat vat 1y chung cua kim loai chu yéu do céc electron tu do trong kim loai gay ra la bao
nhiéu?

Cau 2: Cho céc kim loai sau: K, Ba, Cu va Ag. S6 kim loai diéu ché duogc béng phuong phap dién phan
dung dich (dién cyc tro) 1a? )

Cau 3: Cho cau hinh electron cia mét so nguyén tir sau:

1522s%2p®3s%3p* (1) 1s%2s%2p! (5)
15225%2p%3s?3p° (2) 1s? (6)
1s22s?2p®3s!  (3) 15%2s22p%3s?3p®3dS4s? (7)
15%2s! (4) 15%2s%2p%3s?3p° (8)

S6 cau hinh electron ciia nguyén tir kim loai 1a bao nhiéu?
Cau 4: Cho cac loai hgp kim sau: gang, Inox, duralumin, thép carbon, thép manganese. C6 bao nhiéu hop
kim cuia sat?

Céu 5: Ngam mét 1a dé),rlg trong dung dich AgNOs , sau mot thoi gian phan ng nguoi ta lay 14 dong ra khoi
dung dich, nhan thay khoi luong 14 dong tang thém 1,52 gam . Tinh khoi lugng Ag da bam vao 1a Cu?

Cau 6: Cho mdt pin Galvani voi dién cuc Zn va Cu c6 suc dién dong chuan 1a 1,34V . St dung pin nay
dé thép sang mot bong dén nho véi cuong do dong dién chay qua la 1=0,02A. Néu dién cuc kém hao
mon 0,1mol do pin phong dién thi thoi gian t6i da ma pin thap sang dugc bong dén 14 bao nhiéu gio?

Cho biét cac cong thirc: Q=n.F=1t, trong d6: Q 1a dién lugng (C), nla sd mol electron di qua day
dan, 113 cuong d6 dong dién (A),t 1a thoi gian (gidy), F 13 hang s Faraday (96500 Cmol ™).

Hét dé

, CHUONG 7. KIM LOAI NHOM I VA KIM LOAI NHOM I1.
A.KIEN THUC CAN NHO

CHU DPE 1: NGUYEN TO NHOM 1A
I. PON CHAT NHOM IA

1. Pic diém chung

v Nhom IA (kim loai kiém) gdom: lithium (Li), sodium (Na), potassium (K), rubidium (Rb), caesium
(Cs) va francium (Fr).
v" DBic diém chung:

Nguyén té nhom IA 1a cac nguyén t s.
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Chi ¢6 1 electron hoa tri & phan 16p ns' va dimg dau mdi chu ky twong tng.
Kim loai nhom IA c6 thé dién cuc chuin E;’MM rat nhé nén chiing dé nhuodng 1 electron, thé hién tinh khu
manh:
M ——> M+ 1le
e Trong hop chit, cac nguyén té kim loai nhom IA chi thé hién sé oxi hoa +1.
2. Trang thai tw nhién: Chi ton tai & dang hop chét (chu yéu 1a dang mudi).
- Sodium c¢6 trong: quing halite (NaCl), nudc bién, mé mubi, soda (Na,CO3.10H,0), diém tiéu (NaNOs).
- Potassium c6 trong quang sylvinite (NaCl, KCl), carnallite : KC1.MgCl,.6H>O
3. Tinh chit vat li
a) Nhiét d6 nong chay va nhiét d6 soi: Thip va giam dan tir Li dén Cs.

b) Khéi lugng riéng: nho (déu 1a cac kim loai nhe) do c¢6 ban kinh nguyén tir 16n va ciu triic mang
tinh thé kém dac khit (rong).

¢) Bo cimg: thap (déu mém, c6 thé cat bang dao, kéo) do lién két kim loai yéu.
4. Tinh chit ho4 hoc : C6 tinh khir manh va ting dan tir Li dén Cs.
a. Tac dung vé4i oxygen

v Khi d6t nong trong khong khi, kim loai Li chay véi ngon lira mau dé tia; Na chy v6i ngon lira mau
vang; K chay véi ngon Itra mau tim nhat.
v’ Vi du: Sodium tac dung voi oxygen trong khong khi, ¢6 thé tao ra sodium oxide.

4Na + O, —> 2Na;0
sodium oxide
b. Tac dung véi halogen
v Kim loai nhom IA phan tng véi chlorine ¢ diéu kién thuong tao thanh mubi chloride.
2M + Cl, —— 2MCl

v' Kim loai Li can dun nhe, Na va K bdc chay manh trong khi chlorine.

2K + Cl; —— 2KCl
v/ Murc d6 manh liét ciia phan ung tang dan tir Li dén K.
¢. Tac dung véi nuéce

v Khi tac dung véi nude, Li ndi trén mit nude, Na néng chdy thanh hat cau va chay trén mat nudc,
K ty bung chay.

v/ Kha ning phan tng ciia kim loai nhom IA véi nuéce tang dan tir Li dén Cs.
v' Thé dién cuc chuan cua kim loai nhom IA rat nho. Kim loai nhom IA tac dung manh véi nudc tao
thanh dung dich kiém va giai phong khi hydrogen:

2Ms) + 2H200) —— 2MOHaq) + Ha(g) Anggs <0

2Na(s) +2H20q) ——> 2NaOHq) + Ha(g)
5. Bao quén

v' Céac kim loai nhom IA dugc bao quan trong dau hoa, trong chén khong hodc trong khi hiém.
v' Vi du: Na, K thuong dugc bao quan bang cach ngam trong dau hoa khan, Rb, Cs thuong dugc bao
quan trong cac ong thuy tinh han kin.

II. HOP CHAT CUA KIM LOAI NHOM IA
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1. Pic diém chung

v Céac hop chét ctia kim loai kiém thuong dé tan trong nudc va tao thanh dung dich chat dién li
manbh.
v" O nhiét do thuong, cac ion kim loai nhém TA déu khong c6 mau.
v Dbt néng kim loai kiém hodc hop chit cta ching trén ngon lira khong mau 1am ngon lira ¢6 mau
dac trung.
v/ C6 thé nhan biét hop chat cua kim loai nhém IA bang mau ngon lira.
e Mudi cua lithium chay cho ngon ltra mau do tia.
e Mudi ctia sodium chay cho ngon lira mau vang.
e Mudi cua potassium chay cho ngon lira mau tim nhat.

CHU PE 2: NGUYEN TO NHOM IIA
I. PON CHAT NHOM I1A

1. Pic diém chung
v/ Kim loai nhom IIA 1a nhitng nguyén t6 s (ns®), ding ngay sau nguyén té kim loai kiém & mdi chu
ki.
v' Kim loai nhém IIA c6 thé dién cuc chuin E:/|2+/M nho nén dé tach electron ho4 tri ra khoi nguyén
tir, thé hién tinh khir manh: M —— M2* + 2e
v Trong hop chat, nguyén tir nhom ITA thé hién s6 oxi hoa dac trung 13 +2.

2. Trang thai tw nhién: chi ton tai & dang hop chit: MgCO3.CaCO; (dolomite), CaCO; (calcite),
Ca3(PO4); (phosphorite),...

3. Tinh chét vat li: Nhi¢t d§ nong chay, khdi lugng riéng, do cliing:
v/ Cao hon kim loai nhém IA, nhung tuong ddi thap.
v/ Bién d6i khong theo quy luat do cac nguyén to nhom ITA c¢6 ki€u mang tinh thé khac nhau.
4. Tinh chit hoa hoc: c6 tinh khir manh va tang dan tir Be dén Ba, chi kém kim loai nhém 1A
a)Tac dung vdi oxygen
- O diéu kién thudng, trong khong khi beryllium bén do c6 16p mang oxide bao v¢, magesium bi oxi
hoéd cham, cac kim loai khac bi oxi ho4 nhanh tao thanh oxide, bé mat kim loai chuyén dan sang mau
xam.
- Khi d6t néng trong khong khi:
v" Beryllium phan tng chdm véGi oxygen.
v Mg chay phat ra anh sang choi, giau tia tir ngoai nén dugc ung dung lam phéo sang.
v' Céc kim loai khac phan ing manh véi oxygen cho mau ngon ltra dac trung (calcium cho mau do
cam, strontium cho mau do son, barium cho mau luc) => C6 thé nhan biét don chat va cac hop
chat cua Ca?*, Sr**, Ba>" bang phuong phap thir mau ngon lira.

b. Tac dung véi nuwéc

Kim loai Pic diém
Be Khong tac dung voi nude ¢ nhiét thuong va dun nong.
Phan tng cham véi nude ¢ nhiét do thuong, nhanh hon khi dun nong:
Ve Mg + 2H,0 —— Mg(OH): + Ha
Tac dung manh véi nude ¢ ngay nhi¢t do thuong. Vi du:
Ca, Sr, Ba

Ca +2H,0 ——> Ca(OH), + Ha

Kha nang va murc do tac dung voi nuoc cua kim loai nhom I1A

Do tan trong nudc cua cac hydroxide nhém IIA ¢ 20°C cho trong bang sau:
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Hydroxide Mg(OH) Ca(OH)2 Sr(OH) Ba(OH),
Do tan (g/100g nudce) 1,25.10° 0,173 1,77 3,89

=> P9 tan cua cac hydroxide trong nudc tang theo thir tu:
Be(OH)2 < Mg(OH)2 < Ca(OH)2 < Sr(OH)2 < Ba(OH)2
5. Ung dung
Céc kim loai nhom ITA va hop kim cia chiing c6 nhiéu tng dung trong thyc té:

v' Be dung d¢ ché tao hop kim ¢6 do bén co hoc, khong bi dn mon, khé néng chay,..,
v' Mg dung dé ché tao hop kim 1am vat liéu san xuat 6 td, may bay, chi tiét may, ...

II. N\UOC CUNG
1. Khai ni¢ém, phan loai, phwong phap xir li
a) Khai niém
v' Nuéc trong ty nhién nhu nude mit (nude song, sudi, ao, hd,...) va nudc ngdm thuong hoa tan
mudi cta nhiéu ion kim loai nhu Ca®*, Mg?".

v Nudc chtra nhiéu ion Ca?" va Mg?" duoc goi 12 nuéc cting. Nudc chira it hodc khong chira cic ion
Ca* va Mg®" dugc goi 1a nuéc mém.

b) Phan logi va phwong phap xv li

Loai nuéc Nudc cirng tam thoi Nudc cirng vinh ciru Nuéc cirng toan phan
Thanh phan Ca**, Mg®*, HCO, Ca®', Mg*", Ca?*, Mg?*, HCO; ,
- - 2—
CI hodc SO; CI' hoic SOif
Cé trong mudi Ca(HCO3): MgCl, hoac MgSOg4 Ca(HCO3)2 va MgCl hodc
MgSOq4
Lam mém Nguyén tic: 1am giam nong d¢ ion Ca?*, Mg?*
Phuwong phap két | dun hoac dung
tua Ca(OH), (vwra du), Dung Na>COs3, NazPOs.
NaOH

Phwong phap Céc vat lidu trao d6i ion thuong dung trong xir li nude cing 1a cac vat liéu
trao ddi ion (lam | polymer c6 kha ning trao ddi cation, thuong goi 1a nhya cationite. Khi nudc
mém 3 loai nudc cing chdy qua c{t chtra nhya trao ddi ion, cac ion Ca?", Mg?" trong nuéc s& bi

cung). hap thy va ¢ lai trén cot, dong thoi cac cation nhu Na*, H" dugc giai phong tir
cOt vao nudc

Nudc tu nhién thuong co tinh cting toan phn, tirc 14 ¢6 ca tinh cimg tam thoi va tinh cimg vinh ctru.
2. Tac hai cua nwéc cung

- N&i hoi dé bj dong cin gy ton nhién liéu va khéng an toan.

- Puong 6ng dan nude d& bi dong can lam giam luu luong nuée hodc tic dudng dng.

- Gidt bang xa phong s€ tao ra mudi ti tan bam vao quan 4o, xa phong tao ti bot, ton xa phong, quan ao
mau héng.

- N4u #n bang nudc cing 1am cho thuc pham lau chin, giam mui vi.
B. BAI TAP ON TAP.

PHAN I. Cau tric nghiém nhiéu phwong an Iya chon. Thi sinh tra 10i tir cdu 1 dén cau 18. Mdi cau hoi
thi sinh chi chon 1 phuong an.
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Céu 1. C4u hinh electron 16p ngoai ciing ctia nguyén tir kim loai kiém 1a

A. ns’np”. B. ns’npl. C.ns. D. ns?.
Cau 2. Sodium chloride dugc dung dé 1am gia vi thirc an, diéu ché sodium, xat, nudc Javel. Cong thuc
cua sodium chloride 1a

A. NayCOs. B. NaCl. C. NaHCO:s. D. KCI.
Céu 3: Nhing dau day inox vao dung dich Li*, rdi dua vao ngon lira khong mau dén khi thi hién tuong
quan sat duoc la

A. ngon Ira c6 mau vang. B. ngon Itra c6 mau do tia.

C. ngon Itra ¢6 mau tim nhat. D. ngon ltra van khong mau.

+C02+H20 \Y +NaOH N X
7

Céu 4: Cho diy chuyén hoa sau: X

Cong thuc cua X 1a

A. NaHCO:s. B. Na,O. C. NaOH. D. Na,CO:s.
Céu 5. Phat biéu nao sau day 1a ding?

A. Trong hop chét, c4c kim loai nhom ITA déu c6 sd oxi hoa +2.

B. Cac kim loai nhém ITA déu co mang tinh thé 1ap phuong tdm khi.

C. Cac hydroxide cta kim loai nhom IIA déu dé tan trong nudc.

D. Trong nhom IIA, tinh khir ctia cac kim loai giam dan tir Be dén Ba.
Céu 6. Khi cho dung dich Ca(OH), vao dung dich Ca(HCO5); thiy co:

A. bot khi va két tua tring B. bot khi bay ra

C. két tha trang xuat hién D. két tta trang sau d6 két tia tan dan
Cau 7. Phuong phap diéu ché NaOH trong cong nghiép la

A. Cho kim loai Na tac dung véi nude: 2Na + 2H,O — 2NaOH + Ha 1

B. Cho NayO tac dung v6i nude: Na,O + HO — 2NaOH

. . dpdd/ mang ngan
C. Dién phan dung dich NaCl bao hoa c6 mang ngan: 2NaCl + 2H,O ——— > 2NaOH + H»T +

Ch?

D. DPién phan dung dich NaCl 20% khong c6 mang ngén: 2NaCl + 2H,0 dp—dc)l 2NaOH + H21 + CIx?
Céu 8. X 12 hop chét cua calcium c6 nhiéu ¢ dang da voi, da hoa, ... Hop chat Y c6 trong thanh phan
khong khi va thuong dung dé chira chay. Biét Y dugc sinh ra khi cho X phan tg véi dung dich acid HCI.
Phan tmg tao Y tr X 1a

A. CaS0O3 + 2HCl — CaCl; + SOz + H20.

B. Ca(HCO3); —“— CaCO; + CO; + Hy0.

C. Ca(HCOs3); +2HCl — CaCl, + 2CO2 + 2H>0.

D. CaCO; + 2HCI — CaCl; + CO; + H20.

Céu 9. Nhimng phat biéu nao sau day 1a dung vé hop chét sodium hydrogencarbonate?

(1) Con goi la sodium bicarbonate hay baking soda.

(2) Puoc dung dé diéu tri chimg du axid trong da day, 1am mén thuc pham.

(3) La chat dang bot mau trang, d& bi oxi hoa boi oxygen trong khong khi

A. (1) va(2). B. (1), (2) va (3). C. (1) va(3). D. (2).
Céu 10. Sy thiéu hut nguyén té (& dang hop chat) nao sau dy giy ra bénh lodng xuong?
A. Phosphorus. B. Iron. C. Zinc. D. Calcium.

Cau 11. Khi nhiét phan hoan toan NaHCO; thi san pham ciia phan tmg nhiét phén 1a
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A. NaOH, CO», Ha. B. Na;O, CO2, H>O.

C. NaxCOs3, CO2, H20. D. NaOH, CO», H>O.
Cau 12. Cho a mol CO; vao dung dich chira b mol NaOH, dung dich thu dugc chira mudi Na,COs va
NaHCO:s. Gié tri cia a va b trong trudng hop nao sau day la dung?

A.a>b B.a<b<2a C.b>2a D.a=b
Cau 13. Cho 0,53 gam mudi carbonate ctia kim loai nhom IA tac dung v6i dung dich HCI, thu duogc
1223,95 mL khi CO> (dkc). Cong thirc ciia mudi 1a

A. NayCO;s B. NaHCO3 C. KHCO;3 D. K>COs
Céu 14. Nudc cimg tam thoi c¢6 chtra chat nao sau day?
A. Ca(HCO3)». B. MgSO0s. C. CaCl.. D. MgCl,.

Ciau 15. Nudc thai cong nghiép thuong chira cac ion kim loai ning nhu Hg?*, Pb**, Fe**. Bé xir li toan bo

va lam gidm nong dg cua cac ion kim loai nang v6i chi phi thap, ngudi ta sit dung dung dich chat nao sau

day?
A. HCI B. NaCl C. Ca(OH)2 D. K>SOy
Cau 16. Cho phuong trinh héa hoc ctia phan irng nhiét phan sau:
tO
AM(NO3)x — 2M0x + 4xNO2 + xO;. M lakim loai nao sau day?
A. Ca B. Mg C.K D. Ag

Cau 17. Néng do phén trdm cua dung dich thu dugc khi cho 3,9 gam Potassium tac dung véi 108,2 gam
H>O la

A. 5,00% B. 6,00% C. 4,99%. D. 4,00%.
Céu 18. Lam mudi 13 nghé phd bién tai nhiéu ving ven bién Viét Nam. Mot ho gia dinh tién hanh lam
mubi trén rudng chira 200 000 L nudce bién. Gia thiét 1 L nudc bién c6 chira 30 gam NaCl va hi¢u suat
qué trinh 1am mudi thanh pham dat 60%. Khéi lugng mudi ho gia dinh thu dugc 1a:

A. 1200 kg. B. 10000 kg. C. 6000 kg. D. 3600 kg.

PHAN II. Cau héi trac nghiém ding sai. Thi sinh tra 10i tir cau 1 dén cau 3. Trong mdi ¥ a), b), ¢), d) &
modi cau thi sinh chon dung hoic sai.
Cau 1. X¢ét thi nghiém sodium tac dung véi nudc:
- Budc 1. Cho nudc vao khoang nira coc thuy tinh, nhé vai giot dung dich phenolphthalein. Dung
diia thuy tinh khudy déu.
- Budc 2. Cit mau sodium bang hat ddu xanh, 1am sach 16p dau hoa bang gidy thdm. Dung kep gap
méu sodium cho vao cdc.
a) Sau budc 1, cde nude chuyén sang mau hong.
b) sodium néng chay thanh hat cau va chay trén mit nudc.
¢) Sodium bi hoa tan nhanh chéng 1a do hi¢n tugng &n mon dién hoa.
d) San pham thu duoc tir phan Gmg (sau budc 2) 1a dung dich NaOH va khi Ha.
Ciu 2. Trong nhém IIA, magnesium (Z=12) va calcium (Z=20) 1 hai nguyén t6 pho bién nhat, dong thoi
c6 vai trd quan trong véi su sinh trudng, phat trién ciia dong vat va thuc vat. Magnesium c6 trong chat
diép luc, calcium c6 trong vo va mai cac loai giap xéc, trong xuong va rang cua nguoi va dong vat,...
a) Magnesium va calcium cing c6 muc oxi hoa dic trung trong cac hop chat 1a +2.
b) Magnesium tan cham trong nudc hon so véi calcium.
Hydroxide Mg(OH) Ca(OH)»
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Do tan (g/100g nudce) 1,25.10° 0,173

¢) Ban kinh nguyén tir cia magnesium 16n hon cua calcium.

d) Khi cho luong soda phu hop vao dung dich c¢6 chira cation Ca®" va Mg?* thi hai cation ndy sé& bi tach ra
khoi dung dich.
Céu 3. Nudc cimg va cach 1am mém nudc clng.

a) Nudc chira nhiéu ion Ca?* va Mg?* vuot qua mirc cho phép duoc goi 1a nude cimg.

b) Nudc co6 chira nhiéu ion HCO3™ duge goi la nudc co tinh cliing tam thoi.

¢) Khong thé ding cach dun so6i dé loai bé hoan toan tinh cimg ctia nude c6 chira cac ion sau: Mg?",
Ca?*, CI, HCO5", SO4>".

d) Dung dung dich Ca(OH), v6i luong vira du c¢6 thé 1am mém nude cimg c6 tinh cimg vinh ciru.
Céu 4. Hoa tan hét 2,34 gam kim loai kiém R vao nudc, thu dugc 0,7437 lit khi Ha (dke).
a) S6 mol kim loai kiém R 13 0,03.
b) Kim loai kiém R 13 potassium.
¢) Bé trung hoa dung dich thu duoc, can 100ml dung dich HC10,6 M

d) Dan CO; du vao dung dich thu dugc, sau phan tng thu dugc mudi carbonate.

PHAN III. Céu tric nghi¢m yéu cu tra 16i ngin. Thi sinh tra 10i tir cau 1 dén cu 6.
Cau 1. Cho day cac kim loai: Be, Cu, Rb, Mg, K, Ba, Na. S6 kim loai thudc nhom IA 1a bao nhiéu?
Ciu 2. Cho diy céc kim loai: Be, Ca, Mg, Fe, Ba. S6 kim loai trong ddy phan tmg dé& dang véi H»O tao
dung dich base 1a bao nhiéu?
Cau 3. Mot ho gia dinh mua voi séng dé khtr chua cho mot thira rudng c6 dién tich 1a 720m* véi lidu
luong 2kg/100m’ . Biét gia voi séng 1a 20 nghin dong /kg. Ho gia dinh trén can bao nhiéu nghin dong
dé mua voi séng?
Cau 4. Han the 1a sodium tetraborate decahydrate c6 cong thirc Na;B4O7.10H20 thuong duge nguoi dan
ding nhu mot thir phu gia thuc pham cho vao gid, banh phd.... 1am ting tinh dai va gion. Tir nam 1985,
t6 chirc y té thé gidi dd cAm dung han the vi no rat doc, co thé giy co giat, truy tim, hén mé. Ham lugng
nguyén té Na c6 trong han the 1a bao nhiéu? (Lam tron két qua dén hang phan muwoi).
Cau 5. Cho céc cap dung dich sau:
a) KoCOs3 + Ca(OH), — ? b) H2SO4 + NaOH — ?
c) HNO3 + Mg(OH), — ? d) Na;SO4 + Ba(OH), — ?

C6 bao nhiéu cap dung dich tac dung dugc véi nhau tao két tha?
Céu 6. Trong qua trinh san xuét soda bang phuong phap Solvay di tir cac nguyén liéu dau 1a mudi an, da
v6i va ammonia. S6 phuong trinh hoa hoc d3 xay ra 1a
Hét dé
CHUONG 8. SO LUQC VE DAY KIM LOAI CHUYEN TIEP THU NHAT VA PHUC CHAT

A.KIEN THUC CAN NHO
CHU PE 1: PAI CUONG VE KIM LOAI CHUYEN TIEP DAY THU NHAT
I. PON CHAT KIM LOAI CHUYEN TIEP DAY THU NHAT

1. Pac diém cau tao nguyén tir

v' Céc nguyén tb tir Sc (Z = 21) dén Cu (Z = 29) duoc goi la nguyén t chuyén tiép diy thir nhat.
v Cau hinh electron nguyén tir ctia cac kim loai chuyén tiép day thtr nhat: [Ar]3d'1%4s'
+Péu c6 16p vo bén trong cta khi hiém Ar (Z=18).
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+ S6 electron trén phan 16p 3d ting dan tir 3d' (Sc) dén 3d'* (Cu)
+ 86 electron trén phan 16p 4s 1a 4s? (trir Cr va Cu la 4s'),
v' Nguyén tir ctia cac kim loai chuyén tiép ddy thir nhat c6 nhiéu electron hoa tri thudc phan 16p 3d
va 4s nén kim loai chuyén tiép day thtr nhat thuong tao thanh cac hop chat v6i nhiéu sé oxi hoa
khéc nhau.

Bing 27.1. Cdu hinh electron ciia nguyén tir cdc nguyén té kim loai chuyén tiép day thir nhdt

S6 hiéu nguyén Nguyén tir =~ Céu hinh electron S6 hiéu nguyén Nguyén tir Céu hinh electron

t tu

21 Sc [Ar]3d'4s? 26 Fe [Ar]3d%4s?
22 Ti [Ar]3d?4s? 27 Co [Ar]3d’4s?
23 Y% [Ar]3d’4s? 28 Ni [Ar]3d®4s?
24 Cr [Ar]3d°4s! 29 Cu [Ar]3d!'%s!
25 Mn [Ar]3d’4s?

2.Tinh chit vit li va ing dung ciia kim loai chuyén tiép
Bing 27.2. M{t s6 thong sé vit Ii ciia kim loai chuyén tiép day thir nhat
Kim loai Sc Ti A% Cr Mn Fe Co Ni Cu

Nhi¢t do nong chay (°C) 1,541 1668 @ 1917 1907 = 1244 1535 1494 1453 1084

Khéi luong riéng (g/em®) 2,98 4,50 6,11 715 721 786 890 891 8,96

Bodandien 020°C 17 53 49 77 07 10 154 138 571
(Ho = 1)
Bodannhigt 625°C 19 6 37 113 09 97 | 120 11,0 483
(Ho = 1)
b cimg (kim cuong = | _ 6 7 85 6 4 5 4 3
10)
Bing 27.3. Tinh chdt vat Ii va irmg dung ciia cac kim logi chuyén tiép day thir nhdt
Tinh chat Pic diém mg dung
Nhiét 46 nong Khé néng chdy, dic biét 1a vanadium, Ché tao dung cu, may moc, thiét bi lam
chay chromium va cobalt. viéc & nhiét d0 cao.
A Kha cao, chromium la kim loai cung Cbé tao hop kim khong gi hoac siéu cimg
Do cung X Ao oo s 1- Cr dé sa At d té. nha bé Sne bi
nhat trong tat ca cac kim loai. C San xuat dung cu y 1€, nha bep, vong bl,

miii khoan
Scandium va titanium twong déi nhe. Ch€ tao vat liéu hang khong, gong kinh.
San xuat phuong ti¢n giao thong, may moc,
bé may,...

Khéi lugng riéng .
Cac kim loai khac déu 1a kim loai nang.

Do din dien  Twong doitot, dong la kim loai dan di€n ,& 1, day dan, thiét bi dién,...
tot (chi sau bac).

Ché tao thiét bi ndi hoi thiét bji trao doi
nhiét, do gia dung,..

II. HOP CHAT CUA KIM LOAI CHUYEN TIEP DAY THU NHAT

D6 dan nhiét  Twong déi tét, dién hinh la dong.
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1.S6 oxi hoa cia nguyén tir kim loai chuyén tiép diy thir nhit trong hop chat

Do c6 nhiéu electron hod tri (& phan 16p 4s va 3d) nén cac nguyén té chuyén tiép diy thir nhat c6 kha
nang tao ra cac hop chat voi nhi€u trang thai oxi hoa khac nhau.

Bing 27.4. Cdc trang thdi oxi hod thwong gdp ciia mét s6 nguyén t6 kim logi chuyén tiép day thir nhdt

Nguyén tir Cr Mn Fe Cu
+2 (MnO)
. +3 (Cr203) +2 (FeO) |+2 (CuO)
S6 oxi hod +4 (MnO»)
+6 (K2CrO4, K2Cr207) +3 (Fe203)| +1 (Cu20)
+7 (KMnOy)

Khi tham gia phan tmg hoa hoc, nguyén tir kim loai chuyén tiép diy tht nhit vu tién nhuong electron &
phan 16p 4s trude 161 dén electron & phan 16p 3d, tao thanh céc cation tuwong tng.

Vidu: Fe ——> Fe?™ + 2e Fe** —— Fe*" + le
[Ar]3d%4s? [Ar]3d¢ [Ar]3d¢ [Ar]3d°
2. Chuén dj iron (1) sulfate bang thudc tim

Trong phong thi nghiém, nong do iron (I1) sulfate c6 thé dugc xac dinh bang phwong phap chuan do
v6i dung dich thudce tim trong moi trudng sulfuric acid theo phuong trinh hod hoc:

10FeSO4 + 2KMnOg4 + 8H2SO4 —— 5Fe2(S04)3 + KoSO4 + 2MnSO4 + 8H20
3. Nhén biét mdt so ion kim loai chuyén tiép

Trong hoa hoc, cac ion kim loai chuyén tlep thuong dugc nhan biét dya vao mau sic dic trung cia
ion, ctia hop chat it tan hodc ctia phirc chét tuong ung.

Vidu: Fe** + 30H  —— Fe(OH)s3| (mau nau do)
Cu** + 20H" —— Cu(OH),| (Mau xanh)
CHU PE 2: SO LUQC VE PHUC CHAT
I. MOT SO KHAI NIEM CO BAN VE PHUC CHAT

v' Phtic chat 1a hop chét co chia nguyén tir trung tim (thuong dugc ki hiéu 1a M) va cac phdi tur
(thuong duoc ki hiéu 1a L).

v/ Nguyén tir trung tim 13 cation kim loai hodc nguyén tir kim loai lién két véi cac phdi tir.
v Phéi tir 1a anion hodc phan ti.
v' Phtic chit c6 thé mang dién tich hodc khéng mang dién tich.
v Trong cong thirc phirc chit, nguyén tir trung tim M va céac phdi tir L thuong dugc dit trong moc
vuong.
Pién tich cuaa
ion phirc
n+/—
Phéi tr ?
Nguyén twr

trung tam

Thanh phan caa phic chat
Vi du 1: Phuc chit [Co(NH3)s]>" ¢6 dién tich 1a +3, nguyén tir trung tdm 1a Co®" va phdi thir 1a NHs.
Vi du 2: Phirc chit [Zn(OH)4]* c6 dién tich 13 -2, nguyén tir trung tim 13 Zn?" va phdi thir 1a OH".
Vi du 3: Phuc chit [Fe(CO)s] khong mang dién tich, nguyén tir trung tdm 13 Fe va phdi thir 1a CO.

TO HOA — SINH - CN TRUONG THPT SO 1 LE HONG PHONG (luu hanh ndp bd) 60



ON THI TOT NGHIEP THPT NAM HOC 2026 - 2027

II. MOT SO DANG HINH HQC CUA PHUC CHAT

Trong phirc chat [MLa] (dién tich da dugc lugc bo), céc phdi tir L sap xép mot cach xac dinh xung
quanh nguyén tr trung tdm M tao ra cac dang hinh hoc khac nhau, pho bién 1a dang t&r di€n, vuéng phang
va bat dién

Dang t& dién Dang vudng phéng Dang bat dién

Chu y: Nét mau xanh noi cac phdi tir L trong phirc chat dé chi 16 dang hinh hoc ctia phirc chit, nét mau tring chi
lién ket gitta M va L.
III. LIEN KET TRONG PHUC CHAT
1. Lién két gitra nguyén tir trung tim va phoi tir

Lién két hoa hoc gitra nguyén tir trung tdm, M va phdi tir L trong phtrc chat 1a lién két cho — nhan,
dugc hinh thanh nho sy cho cé@p electron chua lién két cua phdi tir vao orbital trong ctua nguyén tir trung
tam.

Vi du 1: Lién két trong phirc chat [Co(OH)4]** dugc hinh thanh do phdi tir OH™ cho cap electron
chua lién két vao AO trong clia nguyén tit trung tim Co>".

Viduy2: Lién két trong phirc chat [Zn(NH3)s]*" dugc hinh thanh do phdi tir NH; cho cip electron
chua lién két vao AO trong clia nguyen tir trung tim Zn>".

2. Sy hinh thanh phic chit aqua ciia mdt s6 ion kim loai chuyén tiép

Mudi CuSO4 khan mau trang (Hinh 28.2) khi tan vao nudc tao thanh dung dich c6 mau xanh (hinh
28. 3) vi tao thanh phurc chat [Cu(H20)s]*

Trong dung dich, cac ion kim loai chuyén tiép M"" thuong nhan cip electron chua lién két ciia H,O
tao thanh lién két cong hoa trj kiéu cho- nhan, hinh thanh phirc chit aqua. Hau hét cac phirc chat aqua c6
dang hinh hoc bat dién ([M(H20)6]™"). Chang han trong dung dich nudc, ion Fe*" tao phuc chat
[Fe(H20)s]*", ion Co®" tao phirc chat [Co(H20)6]*".

Fe?* 4 6H20 —_— [FE(OHZ)G]Z’

- mot cation Fe** 11 & phan tir ot ohéi
 dung sau orbitali | 1 0 cho mot | DRV sy
i trong dé nhan ||  : =~ 4 trung tam

 sdu cap electron || hua lien ké
chwa lién két, troi| chua hien ket,
thanh nguyén tir | Y thanh pho1 |
' trung tam trong ||t trong phirc

. phucchat | chat

cap electron

Su hinh thanh phire chat [] e(OH.),J*

CHU PE 3: MOT SO TINH CHAT VA UNG DUNG CUA PHUC CHAT

I. MOT SO DAU HIEU CUA PHAN UNG TAO PHUC CHAT VA PHAN UNG THE PHOI TU
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CUA PHUC CHAT TRONG DUNG DICH
1. Mt s6 ddu hiéu ciia phan \ing tao phitc chit trong dung dich

Phan tmg tao phurc chét trong dung dich c6 thé duoc nhan biét dua vao mot sé dau hiéu nhu : xuét
hién két tia; hoa tan két tua; thay d6i mau sic.

Phikc chit Mau siic Phirc chat Mau sic
[Cr(H20)6]** ' [Cr(OH)s]*
Xanh tim Xanh réu
[Fe(H20)6]*" [Fe(H20)6]*"
Luyc nhat Vang nhat
[Co(H20)6]* [Co(NH3)6]*
Hong do Vang nau

Vidyu I: Nho vai giot dung dich NaOH vao ong nghiém chira dung dich AICIs, thay xuat hién két tua,
chung t6 phtrc chat [AI(OH)3(H20)3] da dugc tao thanh.

Vi du 2 : Nho vai giot dung dich NaCl vao dng nghiém chta
dung dich AgNOs, thu duoc két tua tring AgCl. Tiép tuc
nho vao 6ng nghiém dung dich NH; dén du thay két tua
tan, chtng to phtc chat [Ag(NH3)2]" da dugc tao thanh.

Vidu 3 : Nho vai giot dung dich HCl déac vao 6ng nghiém (™
chira 7dung dich CuSO4 loang thay dung dich tor mau xanh [Cu(H,0)g]2* [CuCl J?-
chuyén sang mau vang, chimg té phirc chat [CuCls]* da mau xanh mau vang

duoc tao thanh.

Vi du 4 : Nho vai giot dung dich NH3 vao dung dich CuSO4
lodng thdy xuat hién két tia mau xanh nhat, chig t6 phic
chat [Cu(OH)2(H20)4] da dugc tao thanh. Tlep tuc nho vao

6ng nghiém dung dich NH; dén du thay két tua tan, dong '
thoi dung dich chuyén sang mau xanh lam, ching t6 phirc
chat [Cu(NH3)4(H20)2]*" d3 duogc tao thanh.

2. Su tao thanh phirc chit ciia ion kim loai chuyén tiép
va phan @ng the phoi tir cia phirc chat trong dung dich

[Cu(OH),(H,0) J(s) [Cu(NH3) 4(H,0),?*
mau xanh nhat mau xanh lam

a, Sw tao thanh phirc chit ciia Cu®* trong dung dich
Thi nghiém : Sw tao thanh phirc chit ciia Cu®*

Chudn bi : Hoa chét : dung dich CuSO4 5%, dung dich NaOH 10%, dung dich NH3 10%, dung dich HCI
dac.

Dung cu : dng nghiém
Tién hanh :
- Cho khoang 1mL dung dich CuSO4 5% vao 6ng nghiém (1). Cho tiép 3 giot dung dich NaOH 10% vao

6ng nghiém, lic déu. Nho tir tir dung dich NH3 10% vao dng nghiém, vira nhé vira lac déu dén khi két tia
tan hoan toan.
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- Cho khoang 1 mL dung dich CuSO4 5% vao ong nghiém (2). Nho tur tir dung dich HCI déc vao ong
nghiém, vira nho vira lic déu dén khi dung dich chuyén mau hoan toan.

Quan sdt hién twong va viét phwong trinh héa hoc ciia phan g xdy ra.
Huwéng din giai
-O 6ng nghiém 1: xuat hién két tia mau xanh:
[Cu(H20)6]*"(aq) + 2 OH™ (aq) ——> [Cu(OH)2(H20)4](s) + 2H,0 (/)
=>Két thia mau xanh bj tan dong thoi dung dich chuyén mau xanh lam:
[Cu(OH)2(H20)4](s) + 4NH3(aq) ——> [Cu(NH3)4(H20)2]*] (aq) + 2H20(/) + 20H™ (aq)
- O 6ng nghiém 2: Dung dich tir xanh nhat chuyén sang mau vang:
[Cu(H20)s]*"(aq) + 4Cl~ (aq) ——> [CuCls]* (aq) + 6HO())
b, Phén ting thé phéi tir ciia phikc chit trong dung dich

Céc phdi tir trong phirc chat c6 thé bi thé bai cac phdi tir khéc. Qua trinh xay ra sy thé phdi tir nay boi
phoi tir khac dugc goi 1a phan ng thé phoi tir cua phirc chat.

Qua trinh nay xay ra thuan loi khi phtrc chat méi duoc hinh thanh bén hon phtc chét ban dau.
Vidul: [PtCls]*(aq) + NH3 (aq) ——> [PtCl3(NH3)] (aq) + CI (aq)

=>0 phan ung ndy, mot phdi tir Cl" trong phirc chat [PtCls]* bi thé bai mot phdi tir NH3, tao ra phirc chat
[PtCI3(NH3)].

Vidu 2: [Fe(H20)6]*"(aq) + 6CN-(aq) ——> [Fe(CN)s]*(aq) + 6 H20(/)

=0 phan ung nay, cac phéi tir H2O trong phirc chéat [Fe(H20)s]>" bi thay thé boi phdi tir CN, tao ra
phirc chat [Fe(CN)s]*.

Vidu 3: [Cu(H20)]** (aq) + 4CI" (aq) ——> [CuCls]* (aq) + 6H20 (/)

=>0 phan tng nay, cac phéi tir H20 trong phirc chat [Cu(H20)]*" da dugc thay thé bai phdi tir CI, tao ra
phtic chat [CuCls]>.

I1. MOT SO UNG DUNG CUA PHUC CHAT

- Trong y hoc, nhiéu phtc chét c6 kha nang chira tri hoac kiém soét bénh. Cl Cl
Vi du : Phic chat duge dung lam thude chira bénh ung thu véi tén goi thuong - Pt/
pham la cisplatin c6 cau tao nhu sau : A

\ Ao s H3N NH3
- Lam chat xuc tac.

, cisplatin
Vi du : Phan ting ghép mach carbon str dung xuc tac la phuc chat

[Pd(P(CeHs)3)4].

- Dung dé nhan biét va x4c dinh ham luong cac ion kim loai chuyén tiép trong dung dich.

Vi du : Phitc chat [Ag(NH3)2]" dé phan biét aldehyde va keton.

B. BAI TAP ON TAP

PHAN I. Cau tric nghiém nhiéu phwong an lya chon. Thi sinh tra 10i tir cdu 1 dén cau 18. Mdi cau hoi
thi sinh chi chon mot phuong an.

Céu 1: Trong day nguyén tu Sc, Ti, V, Cr ban kinh nguyén tur thay d6i nhu thé nao?

A. Tang dan B. Giam dan
C. Khong c6 qui luat D. Khong ddi
Cau 2: Nguyén tir trung tdm cua phirc [Co(NH3)e]*" 12 ?
A. Co** B. NH3 C.H D.N

Céu 3: Cong thirc tong quat ctia phirc chat (v6i nguyén tir trung tdim M va phdi tir L) c6 dang tir dién va
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bat dién 1an luot 1
A. [ML:] va [ML4]. B. [MLs] va [ML:].
C. [MLs] va [ML4]. D. [ML4] va [MLg].
Céu 4: Mot phirc chat c6 cong thic [Fe(H20)s](NOs)3
A. Trong phtrc chit trén nguyén tir Fe chiém 16% vé khdi lugng.
B. Ti 1é khdi lwong cuia phdi tir va nguyén tir trung tam 13 14 : 27.
C. Phéi tr 1A NOs ™.
D. Nguyén tir trung tdm 1a cation Fe?".
Céu 5: Trong phirc chit, giita phéi tir va nguyén tir trung tdm c6 loai lién két ndo sau day?

A. Cho-nhéan. B. Hydrogen. C. Ion. D. Kim loai.
Céu 6: Sb luong phdi tir c6 trong mdi phuc chit [PtCls]> va [Fe(CO)s] 1a

A.7vab6. B.2vao.

C.5va6. D.4vas.
Cau 7: Nho vai giot dung dich NaOH vao dung dich FeCls thu duoc két tia c6 mau

A. tim den. B. xanh lam. C. nau do. D. keo tring.

Ciu 8: Nho timg giot dung dich sodium hydroxide cho dén du vao dung dich aluminium chloride, dau
hiéu chimg t6 di tao ra phtrc chat chira phdi tir OH™ 1a
A. dung dich bi mat mau.
B. dung dich bi chuyén tir khéng mau sang c6 mau.
C. két tiia bi hoa tan.
D. két tua keo trang tao thanh.
Céu 9: Cho luong du dung dich NH3 tac dung véi AgCl. Phat biéu nio sau ddy dung?
A. Két tua tréng tan dan, phirc chat [Ag(NH3)2]" mau xanh dugc tao thanh.
B. Két tua trang tan dan, phirc chat [Ag(NH3)4]" khong mau dugce tao thanh.
C. Két tha trang tan dan, phtrc chit [Ag(NH3)2]" khong mau duoc tao thanh.
D. Khong cé hién tugong gi xay ra.
Céu 10: Pién tich cia nguyén tir trung tdm trong phtrc chit [Co(NH3)s]>*va [FeFs]* lan luot 1a

A.t3va-3 B.+3va+3 C.+3va+2 D. +6 va -6
Cau 11: Khi so sanh kim loai Fe vdi Ca, nhan dinh nao sau day khong ding?

A. Fe c06 nhiét do nong chay cao hon. B. Fe ¢6 tinh khir manh hon.

C. Fe ¢6 khéi lugng riéng 16n hon. D. Fe c6 d¢ cing cao hon.

Cau 12: Phéi tir H2O trong phitc chat aqua [Cu(H20)6]** ¢ thé bj thé béi 1 phdi tir NH; tao thanh phire
chat la

A. [Cu(NH3)(H20)s]. B. [Cu(NH3)2(H20)s].
C. [Cu(NH3)s]*". D. [Cu(NH3)(H20)s5]*".
Céu 13: Theo thuyét Lién két hoa tri, dé tr& thanh phdi tir trong phirc chét thi phan tir hodc anion can c6
A. it nhét hai cap electron hoa tri riéng. B. it nhit 4 orbital trong.
C. cap electron hoa tri riéng. D. céc orbital tréng.
Cau 14: X 1a phuc chét aqua cta ion Co*" ¢6 dang hinh hoc bat dién. Phét biéu nao dudi day vé X 1a
dang?

A. Phirc chéat X c6 mau hong do.

B. Lién két giira phéi tir H>O va nguyén tir trung tdm Co>" 1a lién két cong hoa tri.

C. Khong thé phan biét hai phtrc chat [Co(H20)s]*" va [Co(NH;3)s]*" vi hai phirc chét nay déu co cing
nguyén tur trung tam.

D. X c6 cong thire 1a [Co(H20)4]>".
Céu 15: Phan tir ethylamine (C2HsNH,) c6 sb cap electron chua lién két 1a

A.2 B.3 C.4 D. 1
Cau 16: Cac phdi tir H>O trong phirc chat [Ni(H20)s]** c6 thé bi thé hét boi sau phdi tir NH; tao thanh
phirc chat 1a

A. [Ni(NH3)5(H20)]*". B. [Ni(NH3)2(H20)4].

C. [Ni(NH3)s]*". D. [Ni(NH3)(H20)s]*".
Céu 17: Cho phtrc chat c6 dang hinh hoc nhu sau:
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Cl
/NH1
H,N _/Cu NH,
H,N
Cl
Dang hinh hoc cua phtre chit trén 1a .
A. tir di¢n. B. vudng phing.
C. ludng thap tam giéc. D. bat di¢n.
Céu 18: Dang hinh hoc c6 thé co cua phirc chat [FeFe]>™ 1a
A. Bit dién. B. Vuéng phang.
C. Tt dién hoic vudng phing. D. Tt dién.

PHAN II. Céu tric nghiém dung sai. Thi sinh tra 10i tir ciu 1 dén cau 4. Trong mdi y a), b), ¢), d) &
moi cau, thi sinh chon ding hodc sai.

Céu 1: Trong cac phat biéu sau hay chi ra phat biéu nao dung, phat biéu nao sai?

a) Cac kim loai chuyén tiép thudng cing va kho nong chay.

b) Cac kim loai chuyén tiép duoc Xép vao nhom kim loai nhe.

¢) So v6i calcium (1a kim loai s), cac kim loai chuyén tiép day thi nhat c6 khéi luong riéng, d6 cting va
nhiét d6 nong chay thap hon.

d) Nho c6 d6 cung cao, dong thoi bén trude tic dong ciia cac tic nhan dn mon nén chromium dugc
dung lam 16p bao vé chéng an mon cho céc dung cu, may moc, thiét bi, d6 gia dung,....
Céu 2: Phutic chit [Cu(NH3)4](OH)2 (X) 12 mot chét c6 rat nhidu Gmg dung trong thuc té. Phat biéu sau
day vé X dung hay sai:

a) Chat X duoc tao thanh khi cho tir tir dén du dung dich NH; vao Cu(OH)s.

b) Phurc chat X c6 dang hinh tr dién.

¢) Sb phdi tir trong X bang 6.

d) X 1a 1 phtc chét co tinh base manh.
Cau 3: Cho hai qua trinh sau:
[Cu(H20)6]*"(aq) + 2NH3(aq) —[Cu(NH3)2(H20)4]*"(aq) + 2H20(1);

ArH298ArH,95° = —46 kJ, Kc = 1077 (1)
[Cu(H20)6]*"(aq) + en(aq) — [Cu(en)( H20)4]*"(aq) + 2H20(1);
ArH298ArH,95° = —54 kJ, K¢ = 10'%6 (II)

Trong d0, en 1a ethylenediamine. Phan tir niy d4 ding tat ca cac cip electron hoa tri riéng dé tao lién két
cho — nhan véi cation Cu?*

a) Qua trinh (IT) thuan loi hon qua trinh (I) vé ning luong.

b) Su thé H,O trong phtic chat [Cu(H20)s]*" béi NH; tao ra phirc chit bén hon so véi su thé H,O
trong phirc chat [Cu(H20)6]*" boi en.

¢) Xung quanh nguyén tir trung tdm trong phirc chit [Cu(NH3)2(H20)4]>" va trong phuc chit
[Cu(en)(H20)4]*" déu 6 6 lién két o.

d) Phan tmg dién ra & qua trinh (I) va (I) déu c6 su tao thanh phtic chit khong tan va c6 su bién doi
mau sic.
Céu 4: Xét phan tmg: [PtCls]*> + 2NH; — [PtCL2(NH3)2] + 2CI.

a) Trong phan tng trén c6 1 phdi tir C1™ trong phirc chat [PtCl4]>~ da bi thay thé bai phdi tir NHs.

b) Phtrc chat [PtClo(NH3),] kém bén hon phire chat [PtCls]*".

¢) Phirc chat [PtClo(NHs)2] c6 dang bat dién.

d) Phuc chit [PtCl4]>” c6 nguyén tir trung tim 1a Pt va s6 lién két phdi tri 12 4.

PHAN III. Cau tric nghiém tra 1o ngin. Thi sinh tra 10i tir cau 1 dén ciu 6.

Cau 1: é’trang thai co ban, nguyén tur Cr c6 Z=24. S6 electron 16p ngoai cling 1a bao nhiéu?
Céau 2: Cau hinh electron cua sat (Fe) la:
1522522p°3s?3p®3d®4s?. Xac dinh so electron doc than trong ion Fe?".
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Céu 3: Nguyén tr trung tdm cua phire chat c6 cong thirc hoa hoc 1a H[AuCl4] co s6 oxi hoa 1a bao nhicu?
Céu 4: Trong bang tudn hoan cac nguyén té hod hoc, nguyén t6 chuyén tiép day thir nhat duoc xép &
chu ki may?

Cau 5: Nho tr tr V lit dung dich NaOH 0,01M vao dung dich A gém 0,02 mol FeCl; va 0,015 mol
FeCls. Pén khi phan tng xay ra hoan toan thu duogc két tia gdbm Fe(OH), va Fe(OH);. Tinh gia tri cla
V?

Ciu 6: Mot mau chit c6 thanh phan chinh 13 mubi Mohr. Mudi Mohr c6 cong thirc hoa hoc la
(NH4)2S04.FeSO4.6H20. Hoa tan 0,2151 g méu chat trong dung dich sulfuric acid lodng du, thu duoc
dung dich c6 chtra cation Fe?". Lugng Fe?" trong dung dich nay phéan tmg vira du véi 5,40 mL dung dich
thudc tim ndng d6 0,020 M (Cac chat va ion khéc trong dung dich khong phan tng vé6i thude tim). Xac
dinh s6 mg sit c6 trong miu chat?

——====== Hét d¢
: . DAP AN BAI T;&P CHUONG 1
PHAN 1. (Moi cAu tra 101 ding thi sinh duogc 0,25 diém).

1-A 2-D 3-D 4-D 5-A
6-B 7-B 8§-A 9-C 10-D
11-C 12-A 13-C 14-D 15-B
16- A 17-C 18-D
PHAN II. Diém t6i da ctia 01 cau hoi 1a 1 diém.
- Thi sinh chi lya chon chon chinh xac 01 y trong 1 cau hoi duoc 0,1 diém.
- Thi sinh chi lya chon chon chinh xac 02 ¥ trong 1 cau hoi duoc 0,25 diém.
- Thi sinh chi Iya chon chon chinh xac 03 y trong 1 cau héi dugc 0,5 diém.
- Thi sinh chi lya chon chon chinh xdc 04 v trong 1 cau hoi duoc 1,0 diém.
Cau Y Pap | Cau Y Pap | Cau Y Pap Y Pap
an an an an
a b a S a b a S
b S b S b S 4 b S
1 c b 2 c b 3 C S c b
d b d b d b d b
PHAN III. (MGdi ciu tra 1oi dung thi sinh duoc 0,25 diém).
Dap an
Cau Dap an Cau Dap an
1 3 4 4
2 4 5 118
3 2 6 6
PAP AN BAI TAP CHUONG 2
PHAN I. (MGi cau tra 1oi dung thi sinh duoc 0,25 diém).
1-A 2-A 3-C 4-A 5-B
6—C 7-A 8§-A 9-C 10-B
11-C 12-A 13-C 14-C 15-A
16-C 17-D 18- A
PHAN II. Diém t6i da cta 01 cau hoi 14 1 diém.
- Thi sinh chi lya chon chon chinh xdc 01 ¥ trong 1 cau hoi duoc 0,1 diém.
- Thi sinh chi lya chon chon chinh x4c 02 ¥ trong 1 cau hoi dugc 0,25 diém.
- Thi sinh chi lya chon chon chinh xac 03 y trong 1 cau hoi duoc 0,5 diém.
- Thi sinh chi lya chon chon chinh xac 04 v trong 1 cau hoi dugc 1,0 diém.
Ciu Y Pap | Cau Y Pap | Ciu Y Pap Y Piap
an an an an
a D a D a b a D
1 b D 2 b D 3 S 4 b D
c S c S C S c S
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[ 4 [ s | [ 4 | s | | 4 | b | [ 4 [ s
PHAN III. (MGi cdu tra 16i dung thi sinh duoc 0,25 diém).
bép an
Cau Dap an Cau Dap an
1 810 4 15,4
2 0,15 5 21
3 4 6 60
PAP AN BAI TAP CHUONG 3
PHAN I. (MGi ciu tra 10i dung thi sinh duoc 0,25 diém).
1-B 2-D 3-D 4-A 5-A
6-B 7-C 8§-A 9-D 10-C
11-A 12-B 13-C 14-A 15-D
16-B 17-B 18-D
PHAN II. Diém t6i da ctia 01 cau hoi 1a 1 diém.
- Thi sinh chi lya chon chon chinh xéc 01 ¥ trong 1 cau hoi duoc 0,1 diém.
- Thi sinh chi Iya chon chon chinh xac 02 y trong 1 cau héi dugc 0,25 diém.
- Thi sinh chi lya chon chon chinh xac 03 y trong 1 cau hoi duoc 0,5 diém.
- Thi sinh chi lya chon chon chinh x4ac 04 ¥ trong 1 cau hoi dugc 1,0 diém.
Cau Y bap Cau Y Pap Cau Y Pap Y Pap
an an an an
a S a S a D a S
b D b S b D 4 b D
1 c S 2 c D 3 c S c S
d D d S d D d S
PHAN III. (MGdi cau tra 11 dung thi sinh dugc 0,25 diém).
bap an
Cau Pap 4n Cau Pap an
1 3 4 181
2 177 5 36,3
3 4 6 74,5
PAP AN BAI TAP CHUONG 4
PHAN I. (Mdi cdu tra 10i dting thi sinh dugc 0,25 diém).
1-B 2-C 3-D 4-B 5-D
6-D 7-A 8-B 9-D 10-B
11-C 12-D 13-A 14-D 15-D
16-C 17-D 18-D
PHAN II. Diém t6i da cta 01 cau hoi 1 1 diém.
- Thi sinh chi lya chon chon chinh xdc 01 ¥ trong 1 cau hoi duoc 0,1 diém.
- Thi sinh chi lIya chon chon chinh x4c 02 ¥ trong 1 cau hoi dugc 0,25 diém.
- Thi sinh chi lya chon chon chinh xac 03 y trong 1 cau hoi duoc 0,5 diém.
- Thi sinh chi lya chon chon chinh x4ac 04 v trong 1 cau hoi dugc 1,0 diém.
Ciu Y Pap | Cau Y Pap | Cau Y Pap Y Pap
an an an an
a D a S a S a S
1 b D ) b D 3 b D 4 b D
c D c D c D c D
d S d S d S d D
PHAN III. (MGi ciu tra 16i dung thi sinh duoc 0,25 diém).
bép an
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Cau Pap an Cau Pap an
1 6 4 5
2 3 5 1,25
3 121 6 0,63
PAP AN BAI TAP CHUONG 5
PHAN I. (Mbi cdu tra 10i diing thi sinh dugc 0,25 diém).
1-D 2-C 3-A 4-D 5-B
6 -B 7-B 8 -B 9-D 10 -A
11-C 12 -B 13-B 14 -B 15-B
16 -C 17 -A 18 -C
PHAN II. Piém t6i da ctia 01 cau hoi 1a 1 diém.
- Thi sinh chi lya chon chon chinh xéac 01 ¥ trong 1 cau hoi duoc 0,1 diém.
- Thi sinh chi Iya chon chon chinh xac 02 y trong 1 cau héi dugc 0,25 diém.
- Thi sinh chi lya chon chon chinh xac 03 ¥ trong 1 cau hoi duoc 0,5 diém.
- Thi sinh chi lya chon chon chinh x4ac 04 ¥ trong 1 cau hoi dugc 1,0 diém.
Cau Y bap Cau Y Pap Cau Y Pap Y Pap
an an an an
a S a S a S a b
1 b b ) b b 3 b b 4 b b
c S C b C S c b
d S d b d b d S
PHAN III. (MGdi cau tra 161 dung thi sinh duoc 0,25 diém).
- DPap an
Cau Pap 4n Cau Pap an
1 3 4 2
2 3 5 3
3 1,24 6 0,18
DAP AN BAI TAP CHUONG 6
PHAN I. (MGi cau tra 1oi dung thi sinh duoc 0,25 diém).
1-C 2-A 3-C 4 -A 5-A
6 -B 7-C 8-D 9-D 10 -C
11-C 12 -D 13-A 14 -D 15-A
16 -C 17 -B 18 -B
PHAN II. Diém tbi da ctia 01 cau hoi 1a 1 diém.
- Thi sinh chi lya chon chon chinh x4c 01 ¥ trong 1 cau hoi dugc 0,1 diém.
- Thi sinh chi lya chon chon chinh xac 02 y trong 1 cau hoi duoc 0,25 diém.
- Thi sinh chi lya chon chon chinh xac 03 ¥ trong 1 cau hoi duoc 0,5 diém.
- Thi sinh chi lya chon chon chinh xdc 04 y trong 1 cau hoi duoc 1,0 diém.
Ciu Y Pap | Cau Y Pap | Ciu Y Piap Y Piap
an an an an
a b a b a b a b
b S b S b S 4 b S
1 c b 2 c b 3 c S c S
d b d S d b d b
PHAN III. (MGi ciu tra 16i dung thi sinh duoc 0,25 diém).
- DPép an
Cau Dap an Cau Dap an
1 4 4 4
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2 2 5 2,16
3 ] 3 ] _ _ 6 268
. . DAP AN BAI TAP CHUONG 7
PHAN 1. (Moi cau tra 101 dung thi sinh dugc 0,25 diém).
1-C 2-B 3-B 4-D 5-A
6-C 7-C 8-D 9-A 10-D
11-C 12 -B 13-A 14 -A 15-C
16 -B 17 -A 18-D
PHAN II. Diém t6i da ctia 01 cau hoi 1a 1 diém.
- Thi sinh chi lya chon chon chinh xéac 01 ¥ trong 1 cau hoi duoc 0,1 diém.
- Thi sinh chi lya chon chon chinh xac 02 ¥ trong 1 cau hoi duoc 0,25 diém.
- Thi sinh chi lya chon chon chinh xac 03 y trong 1 cau hoi duoc 0,5 diém.
- Thi sinh chi lya chon chon chinh xac 04 y trong 1 cau hoi duoc 1,0 diém.
Cau Y bap Cau Y Pap Cau Y Pbap Y Pap
an an an an
a S a b a b a S
; b b 5 b b 3 b S 4 b b
c S c S c b c b
d b d b d S d S
PHAN III. (MGdi ciu tra 1oi dung thi sinh duoc 0,25 diém).
- Bap an
Cau Dap an Cau Pap an
1 3 4 12
2 2 5 2
3 288 6 3
: ] DAP AN BAI TAP CHUONG 8
PHAN I. (Moi cau tra 161 dang thi sinh dugc 0,25 diém).
1-B 2-A 3-D 4 -A 5-A
6 -D 7-C 8-C 9-C 10-B
11-B 12-D 13-C 14 -A 15-D
16 -C 17 -D 18 -A
PHAN II. Diém t6i da cua 01 cau hoi 1a 1 diém.
- Thi sinh chi lya chon chon chinh xac 01 y trong 1 cau hoi dugc 0,1 diém.
- Thi sinh chi lIya chon chon chinh x4c 02 ¥ trong 1 cau hoi dugc 0,25 diém.
- Thi sinh chi lya chon chon chinh xdc 03 ¥ trong 1 cau hoi duoc 0,5 diém.
- Thi sinh chi lya chon chon chinh xac 04 ¥ trong 1 cau hoi duoc 1,0 diém.
Cau Y Pip | Cau Y Pap | Cau Y Pap Y Piap
an an an an
1 a D 2 a b 3 a b a S
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b S b S b S 4 S
c S c S c b S
d D d b d D D
PHAN III. (MGi ciu tra 16i dung thi sinh duoc 0,25 diém).
- DPap an
Cau Pap an Cau Pap an
1 1 4 4
2 4 5 8,5
3 3 6 30,24
T6 treéng CM Duy¢t ciia ban giam hiéu
p. hiéu truéng
--—-——"""———F-—
Phan Thanh Trong Nguyén Xuin Phuéc Uyén
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