Chuyén dé 3: | AMIN, AMINO AXIT VA PROTEINJ

TOM TAT LY THUYET
A. AMIN
I. DINH NGHIA , PHAN LOAI, DANH PHAP VA PONG PHAN:

1. Khéi ni¢m, phan logi:
Amin 1& hop chdt hitu co duoc tao ra khi thay thé mét hodc nhiéu nguyén tir hidro trong phan
tir NH3 bcfng mét hodc nhiéu goc hidrocacbon.
Amin dugc phan loai theo 2 cach:
Theo gdc hidrocacbon:
- Amin béo: CH3NH2, C2HsNH:
- Amin thom: CeHsNH>
Theo bac cua amin.
- Bac 1: CH3NH3, CoHsNHz, CsHsNH2
- Bac 2: (CH3)2 NH
- Bac 3: (CH3)z N
2. Danh phap:
Géc chiac: Ankyl + amin

Il. TINH CHAT VAT Li:

Metylamin, dimetylamin, trimetylamin va etylamin 14 nhitng chat khi c6 mui kho chiu,
doc, dé tan trong nude, cac amin dong dang cao hon 14 chat long hoac ran.

Anilin 12 chét long, nhiét dJ soi la 184°C, khong mau, rét ddc, it tan trong nudc, tan trong
ruou va benzen.

I11. CAU TAO VA TiINH CHAT HOA HOC:

1. Cdu tgo phan ti:
R — NH:2
- Céc amin mach ho déu c6 cap electron tu do ctia nguyén tir nito trong nhom chic, do
d6 chung co6 tinh bazo.
- D6 manh tinh bazo cua cic amin phu thudc vao goc R:
+ Néu goc R day dién tir: -CHs, - CoHs... Tinh bazo manh
+ Néu gbc R rat dién tir: - CeHs... Tinh bazo yéu
2. Tinh chdt hoa hec :
a. Tinh bazo:
- Pa s cac amin lam quy tinh héa xanh.
- Anilin ¢6 tinh bazo yéu, khong 1am d6i mau quy tim
- Tac dung vai Axit:
CHsNH2 + HCI — CH3NHzCI
CsHsNH2 + HCI — [CsHsNH3]*CI
Phenylamoniclorua
b. Phan ing thé & nhan thom cua anilin:
CeHsNH2 + 3Bro — CsH2BrsNH2 + 3HBr
2,4,6 tribromanilin (két tia tring)

B. AMINO AXIT
I- DINH NGHIiA:




Aminoaxit 1a nhirmg HCHC tap chirc vira chira nhom chirc amino (-NH2) vira chira nhoém chire
cacboxyl (-COOH)

I1- CONG THUC CAU TAO - TEN GOLI:
VD:
HoN-CH2-COOH  Axit aminoaxetic (Glixin)
H2N-CH(CH3)-COOH  Axit a-aminopropionic (Alamin)
HoN-CH,-CH2-COOH  Axit B- aminopropionic
HOOC-(CH2).-CH(NH2)-COOH  Axit glutamic

I11- TINH CHAT VAT LY:

Aminoaxit 12 nhitng chét ran két tinh, tan tot trong nudc, co vi ngot
IV- TINH CHAT HOA HOC:

Aminoaxit vira ¢d tinh chit axit vira c6 tinh bazo (ludng tinh)
1. Tinh bazo: Tac dung axit manh
HOOC-CH2-NH2 + HClI - HOOC-CH2-NH3Cl

2. Tinh axit: C6 day du tinh chat cia mot axit cacboxylic :

- Tac dung véi bazo manh

HoN-CH2.COOH + NaOH — H>N-CH>COONa + H.0

- Tac dung vai KL manh

- Tac dung vai oxit bazo

- Tac dung véi mudi

- Tac dung vai ancol: Khi HCI

H2>N — CH, — COOH + CH30H ﬁ H2N — CH2 — COOCHs + H20

3. Tinh axit — bazo ciia dung dich aminoaxit:

- Trong dung dich aminoaxit ton tai duéi dang ion ludng cuc:

HsN* - R - COO

- Néu aminoaxit c6 s6 nhém —NHz = s6 nhdm —COOH: c6 méi trudng trung tinh.
- Néu aminoaxit c6 s6 nhdm —NH; > s6 nhém —COOH: ¢6 mdi trudong bazo
- Néu aminoaxit c6 s6 nhdm —NHz < s6 nhém —COOH: ¢6 méi trudng axit
4. Phdn trng trung ngung:
Khi dun néong: Nhém - COOH cua phan tir nay tac dung vai nhom -NHa caa phén ti kia cho
san pham c6 khdi lugng phan tir 16n, dong thoi giai phong H0

NH:N-R-COOH —> —HN-R-CO¥

V- UNG DUNG:

- Aminoaxit thién nhién Ia nhitng hop chét co s& kién tao nén protein caa co thé séng
- Muo6i mononatri cua axit glutamic la bot ngot, methionin la thuoe bo gan
- Dung san xuat to

C. PEPTIT

I. KHAI NIEM:
Peptit 1a logi chat chiza tir 2 dén 50 gac o - aminoaxit lién két véi nhau bai cac lién két peptit.
Lién két peptit: —CO-NH-
Tuy theo sb lugng don vi amino axit chia ra: di peptit, tri peptit, . . . va poli peptit (trén 10).
* Tén goi: Ghép tén viét tit cua cac goc o - ainoaxit theo trat tu cua ching
VD: Ala—-Gly, Gly - Ala

Il. TINH CHAT HOA HOC:




1. Phdn #ng thuy phan
{HN-R-CO¥ —a> nHN-R - COOH

2. Phan g mau biure ,
Trong mo6i trudng kiém peptit tac dung voi Cu(OH)2 tao hop chat c6 mau tim. (phan
ung nhan biét peptit)
D. PROTEIN

. ,KHAI NIEM: Protein 1a nhitng polipeptit cao phan tz c6 phan ti khai tir vai chuc ngan

den vai triéu dvC.

Protein duogc chia lam 2 loai:

- Protein don gian: Khi thuy phan cho cac g6C o - ainoaxit

- Protein phuc tgp: gom protein don gian va “phi protein”

Il. CAU TAO PHAN TU:

- Puoc ciu tao boi cdc goc o - ainoaxitndi véi nhau bang lién két peptit, nhung phan ti
protein c6 khoi Iugng 16n hon, phic tap hon ( n> 50)

- Pugc céu tao tir trén 20 o - ainoaxit khac nhau.

I11. TINH CHAT

a. Tinh chat vat Ii
- Tan dugc trong nudc tao thanh dung dich keo
- Khi dun néng bi dong tu (Nhan biét protein)
b. Tinh chdt hoa hec
C6 phan ung thay phan va phan ang mau gidng peptit

TRAC NGHIEM LY THUYET
e DANG 1: SO SANH TiNH AXIT BAZO

So sanh tinh bazo cta amin: cang nhidu nhom déy e thi tinh bazo cang manh, cang nhiéu nhoém hat
electron thi tinh bazo cang yéu
MGt 6 adc hiit va ddy electron thuwéng 9ap.
+ Gc day electron: CHs - < C;Hs- < (CH3),CH- < (CH3)C-
+ Géc hat electron: CH=CH - <C¢Hs-<CH30- <1 <Br <Cl <F <CN
VD: So sanh tinh bazo cua cac chat sau: KOH > NaOH > (C,Hs),NH > (CH3);,NH > C,Hs—
NH,> CHz —NH, > NH3 > CgHs — NH, > (C5H5)2NH

Cau 1: C6 3 hda chat sau day : Etylamin, phenylamin va amoniac. Thir tu ting dan lyc bazo
duogc xép theo day

A. Amoniac < etylamin < phenylamin B. Etylamin < amoniac < phenylamin

C. Phenylamin < amoniac < etylamin D. Phenylamin < etylamin < amoniac

Cau 2: Su sap xép nao theo trat ty ting dan luc bazo cua cac hop chét sau day ding?

A. NH3 < CeHsNH> < (CeHs)2NH < CH3NH2 < (CH3)2NH

B. CH3NH: < (CH3)2NH < CsHsNH2 < (CeHs)2NH < NHs.

C. CsHsNH2 < (CeHs)2NH < NH3 < CH3NH2 < (CH3)2NH.

D. (CeHs)2NH < CsHsNH2 < NH3 < CH3NH2 < (CH3)2NH.



Cau 3: Cho céc chat: (1) CsHsNH> ;(2) C2HsNH2 ;(3) (C2Hs)2NH; (4) NaOH; (5) NHs. Day
cac chat duoc sap xép theo thir tu chiéu tinh bazo ting dan?

AD<B<@<@B<@® B.(1)<(2)<()<(3)<(4)
C.)<B)<B)<(2)<(@4 D.2)<(1)<(3)<(5) <4
Cau 4: Trong cac chat dudi ddy, chit ndo ¢ lyc bazo manh nhat?

A. NHs B. CeHsCH2NH:> C. CeHsNH:2 D. (CH3)2NH
Cau 5: Trong cac chat dudi day, chat nao c6 luc bazo yéu nhat?

A. CeHsNH: B. CeHsCH2NH> C. (CH3)NH D. NHs

—

Céu 6: Cong thac chung cua amin no, don chirc, mach ho la

A. ChH2nsN (n > 6). B. ChH2n+1N (n > 2).

C. CaHan1N (n > 2). D. CaHansaN (n > 1),

Cau 7: C6 bao nhiéu chat ¢dng phan cé ciing cdng thirc phan tar C4H11N ?

A. 4 B.6 C.7 D.8

Cau 8: S6 dong phan cau tao clia amin bac mot c¢6 cung cong thirc phan tir CaHuiN 12
A. 4. B. 2. C.5. D. 3.

Cau 9: C6 bao nhiéu chit ddng phan c6 ciing cong thic phan tir CsHgN ?

A 4 B.7 C.6 D.8

Cau 10: S6 amin bac mét ¢ cung cdng thirc phan tir CaHoN 12

A. 3. B. 1. C.2 D. 4.

Véi qui tim:  (NHz)x-R-(COOH)y 7
+Neéu x =y : dung dich gan nhu trung tinh, qui tim khong doi mau.
+ Néu x >y : dung dich c6 moi trudng bazo, qui tim d6i mau xanh

+ Néu x <y : dung dich c6 méi truong axit, qui tim ddi mau do.

Cau 11: Dung dich nao dudi day 1a d6i mau qui tim thanh xanh ?
A. CeHsNH: B. HoN-CH2-COOH
C. CH3-CH2-CH2-NH:2 D. Ha2N-CH-COOH
CH2CH2-COOH
Cau 12: Dung dich nao sau day lam quy tim chuyén mau xanh?
A. Anilin. B. Phenylamoni clorua. C. Glyxin. D. Etylamin.
Cau 13: Dung dich nao sau day lam quy tim doi thanh mau xanh?
A. Dung dich lysin. B. Dung dich alanin.
C. Dung dich glyxin. D. Dung dich valin.
Cau 14: Cho cac dung dich: CeHsNH> (anilin), CHsNH2, NaOH, C>HsOH va H.NCH,COOH.
Trong cac dung dich trén, s6 dung dich c¢6 thé 1am dbi mau phenolphtalein 1a

A. 3. B. 4. C.2. D.5.
Céau 15: Dung dich chét nao sau dy lam quy tim chuyén thanh mau hong?
A. Axit aminoaxetic. B. Axit a-aminopropionic.



C. Axit a-aminoglutaric. D. Axit a,g-diaminocaproic.

Cau 16: Dung dich cua chét nao trong cac chat duéi day khong lam ddi mau quy tim?

A. CH3NHo>. B. NH2CH.COOH

C. HOOCCH,CH2CH(NH2)COOH. D. CH3COONa.

CAau 17: C6 céc dung dich riéng biét sau: CeHs-NH3Cl (Phenylamoni clorua),
H2N-CH2-CH2-CH(NH2)-COOH, CIH3N-CH2-COOH, HOOC-CH,-CH,-CH(NH;)-COOH,
CH3-COONa, CH3NHCHs. Sé dung dich lam d6i mau quy tim thanh xanh?

A. 2. B. 4. C.5. D. 3.

¢ DANG 4: LY THUYET PEPTIT

_ Lién két cua nhom cua nhém CO véi nhom NH gitra 2 don vi a-amino axit duoc goi la
lién keét peptit
Vi du: HaN-CH2-GO-NH-CH(CH3)-COOH

Lién két peptit
> Vay peptit 1a nhitng hop chét chira tir 2 dén 50 gbc a-amino axit lién két voi nhau bang
céc lién két peptit
Phan loai: (gém 2 loai)
Oligopeptit: gdm cac peptit c6 tir 2 dén 10 géc a-amino axit
Polipeptit: gom céac peptit co tir 11 dén 50 géc a-amino axit . Polipeptit 1a co s& tao nén
protein
* S6 ddng phan: n! ( n sé phan tar a-amino axit khac nhau)
* S§ dipeptit, tripetit, ... n peptit tao tir x aminoaxit khac nhau: x" ( x s6 phan tir a-
amino axit khac nhau)

VV VYV

Cau 18: S6 dipeptit tdi da co thé tao ra tir 1 hdn hop gdm alanin va glyxin 1a
A. 3. B. 1. C.4. D. 2.

Cau 19: Tur 3 a -amino axit X, Y, Z 0 thé tao thanh may tripeptit trong d6 c6 du ca X, Y,
Z7?

A. 2. B. 3. C. 4. D. 6.

Cau 20: Hop chét nao sau day thudc loai tripeptit?

A. H2N-CH2-CO-NH-CH>-CO-NH-CH»-COOH

B. H:N -CH2 -CO —-NH —CH(CH3) — COOH .

C. HoN-CH2-CO-NH-CH2-CH>-COOH

D. H2N-(CH2)2 -CO-NH-CH,-COOH

Cau 21: Trong céc chat dudi ddy, chat nao 1a dipeptit?

A. H2N-CH2-CO-NH-CH2-CO-NH-CH2-CH2-COOH

B. H2N -CH2 -CO —-NH —CH(CHz) — COOH .

C. H2N-CH2-CO-NH-CH(CHjs) -CO-NH-CH2-COOH

D. H2N-CH(CHs) -CO-NH-CH>-CO-NH-CH(CHz) -COOH

Cau 22: Peptit co CTCT:
H2N-CH(CHz3)-CO-NH-CH2-CO-NH-CH(COOH)-CH2-CH>-COOH. Tén goi ding cua peptit la
A. Ala-Gly-Glu B. Ala-Ala-Glu C. Gly-Ala-Gly D. Gly- Ala—Glu
Céau 23: Thudc thir duge dung dé phan biét Gly-Ala-Gly voi Gly-Ala la

A. Dung dich NaOH. B. Dung dich NaCl.

C. Dung dich HCI. D. Cu(OH); trong méi trudng kiém.



Cau 24: Phat biéu nao sau day ding?

A. Phan ti dipeptit c6 hai lién két peptit.

B. Phan tu tripeptit ¢ 3 lién két peptit.

C. Trong phan tir peptit mach ha, sé lién két peptit bao gid ciing bang s6 don vi aminoaxit.
D. Trong phan tir peptit mach ha chtra n géc o- amino axit, s6 lién két peptit bang n -1.

TRAC NGHIEM BAI TOAN
¢ DANG 1: TIM CONG THUC PHAN TU, CTCT AMIN, AMINO AXIT

- Viét phuong trinh phan wng
- Lapti lé dé tim n hoac gbc hidrocacbon (R)
- Mot s6 phuong trinh phan &ng

Amin tac dung axit (HCI) : R(NH2)x + xHCI — R(NH3Cl)x
Phdn #ng chay:

6n+3

Cobnsa + =2 07 €y nCO, +2N+3 1

HO + = N2
2

Amino axit (INH»>, 1ICOOH) tac dung bazo :

NH>—R-COOH + NaOH — NH; -R-COONa +H-0
Amino axit (1 nhém NH»2, 1 nhém COOH) tac dung axit (HCI):
HOOC — R — NH32 + HClI - HOOC — R— NH3Cl

VD1: Bét chay hoan toan 1 amin don chtc X thu dugc 10,125 g H20, 8,4 lit khi CO> (dktc)
va 1,4 lit N2 (dktc). C6 bao nhiéu amin ung véi cong thic phén tir trén

A 2 B.3 C.4 D.5
HD:
CHN +(x + £)0, —5 xCOz+ ZH,0+ %Nz
Ctet? 8.4l 10125 1.4l
s ya. 224X_05224 . 9y _05224 __  _
Laptile: 84 14 =>x=3 ‘To12s 12 y=9

CTPT X: CsHsN ¢6 4 ddng phan amin

VD2: Cho 10 gam amin don chirc X phan trng hoan toan véi HCI (du), thu dugce 15 gam
mubi. S6 dong phan cau tao ciia X 1a

A 4 B. 5. C. 7. D. 8.
HD: RN+ HCI —» RNHCI
10g 159
So dp?
Lap ti lé: MR+14_MR+14+1+355 => Mr=59 => R:CiHu

15
CTPT X: C4H11N c6 8 dong phan amin

Bai tip twong tu:




Cau 25: Pé trung hoa 25 gam dung dich ctia mot amin don chirc X néng do 12,4% can ding
100ml dd HC1 1M. Coéng thirc phan tir cua X 1a

A. C3HsN. B. CoH7N. C. CHsN. D. CsH7N.

Cau 26: b6t chay hoan toan hdn hop 2 amin no, don chic, 1a déng dang lién tiép, thu dugc
2,24 lit khi CO; (dktc) va 3,6g H20O. Cong thic phan tir ctia 2 amin la

A. CHsN va CoH7N. B. C2H7N va CsHgN.

C. CsHoN va CsH11N. D. CsH13N va CsHisN.

Cau 27: Cho 2,1 gam hdn hop X gdm 2 amin no, don chirc, ké tiép nhau trong diy dong
dang phan tng hét v6i dung dich HCI (du), thu dwogc 3,925 gam hdn hop mubi. Cong thirc
ctia 2 amin trong hoén hop X 1a

A. C3H7NH3 va C4HoNHo. B. C2HsNH2 va CsH7NH:.

C. CH3NH: va CoHsNHo. D. CH3sNH: va (CHz)sN.

Céau 28: Cho 5,9 gam amin don chtrc X tac dung véi du véi dung dich HCI, sau khi phan tng
xay ra hoan toan thu duoc dung dich Y. Lam bay hoi dung dich Y dugc 9,55 gam mudi khan.
S6 ¢ong thire cau tao tng véi cong thic phan tir X 12

A.5 B.2 C.3 D.4

Cau 29: X la mét a-amino axit no chi chira 1 nhom —NHz va 1 nhém —COOH. Cho 14,5g X
tac dung véi dung dich HCI du, thu dugc 18,15g mudi clorua cua X. Cong thirc cau tao cia X
la

A. CH3CH(NH2)COOH. B. H2NCH2.CH.COOH.

C. CH3CH2CH(NH2)COOH. D. CH3[CH2]4CH(NH2)COOH

Cau 30: a -aminoaxit X chira mot nhém -NH». Cho 10,3 gam X tac dung véi axit HCI (du),
thu duoc13,95 gam mudi khan. CTCT thu gon cua X la

A. H:NCH>COOH. B. H2NCH2CH2COOH.

C. CH3CH2CH(NH2)COOH. D. CH3CH(NH2)COOH.

Cau 31: Amino axit X c6 dang HANRCOOH (R 1a gdc hidrocacbon). Cho 0,1 mol X phan
ung hét voi dung dich HCI (du) thu dugc dung dich chira 11,15 gam mubi. Tén goicua X la
A. Glyxin. B. Valin. C. Alanin. D. Phenylalanin.

Cau 32: Trong phéan tir aminoaxit X c6 mot nhom amino va mot nhém cacboxyl. Cho 15,0
gam X t&c dung vira da vai dung dich NaOH, c¢é can dung dich sau phan ung thu duoc 19,4
gam mudi khan. Cong thtc cua X 1a

A. HoNC4HsCOOH B. H.NC3HsCOOH

C. H2NC2H4COOH D. HoNCH2COOH

Céau 33: A la a — Amino axit trong ptu chi chira 1 nhém — NH2 va 1 nhom — COOH. Cho
13,359 A tac dung v6i NaOH du thu 16,65g mudi. A 1a

A. NH2CH2CH,COOH B. CH3CH(NH2)COOH

C. H3CCH2CH(NH2)COOH D. NH2CH>COOH

¢ DANG 2: DUA VAO BAO TOAN KHOI LUONG DE TiNH TOAN

Cau 34: Cho 20 gam hdn hop gom hai amin no, don chirc, mach hé tac dung vira du véi V
ml dung dich HCI 1M, thu duoc dung dich chta 31,68 gam hdn hop mudi. Gia tri cua V 1a
A. 320. B. 50. C. 200. D. 100.
HD: amin+ HCl -  mudi

20g Cv=1M 31,689



V="
BTKL: 20 + myci =31,68 *» mpc = 11,689 > V =(11,68/36,5)/1 =0,32 L =320 ml
Bai tip twong tu:
Cau 35: Hop chét X 1a a- amino axit. Cho 0,01 mol X tac dung vira da véi 80ml dung dich
HCI 0,125M. C6 can dung dich sau phan tmg duoc 1,835g mudi khan. Phan tir khdi caa X 1a
A. 174 B. 147 C. 197 D. 187
Cau 36: Thuy phan hoan toan 14,6 gam Gly-Ala trong dung dich NaOH du, thu dugc m gam
mudi. Gia tri caam la (Pe THPT QG 2016)
A. 16,8. B. 22,6. C. 20,8. ‘ D. 18,6.
Céu 37: Thuy phan hoan toan m gam dipeptit Gly-Ala (mach ho) bang dung dich KOH vira
du, thu dugc dung dich X. C6 can toan bd dung dich X thu duoc 2,4 gam mudi khan. Gia tri
cuam la (CP 2012)
A. 1,46. B. 1,36. C. 1,64, D. 1,22.




