Truong THPT Nguyén Vin Cir Ly thuyér 11 CB — HK1

CHUONG 1: SU DPIEN LI
BAI 1: SU'PIEN LI

Dung dich axit, bazo, mudi hay mét sé chdt & trang thai nong chdy cé kha ndang dan dién do cé cdc tiéu

phan mang dién goi la ion.

|. Hién twong dién li :

1. Thi nghiém :
- Tién hanh thi nghiém nhu sy hudéng dan cua SGK

2. Neuyén nhan tinh din dién ciia cic dd axit , bazo va mudi trong nwéc :

-Sudiénli: 13 qua trinh phan li cac chét trong nude ra ion.
- Chat dién li : 1a nhiing chat khi tan trong nudc phan li thanh ion, vay axit, bazo, muoi la

chit di¢n li.
- Sy dién li dugc biéu dién bang phuong trinh dién li
Vidu: NaCl - Na* + CI’
H2S04 — 2H" + SO
Ca(OH); — Ca?* + 20H"
II. PHAN LOAI CAC CHAT DIEN LI

1. Thi nghiém : SGK

2. Chét dién li manh va chit dién li yéu :

a. Chat dién li manh -

La chat 1a nhitng chét khi tan trong nudc phan li hoan toan thanh ion.
- Vay chat dién li manh goém co6:

e axit manh : HCI, H2SO4, HNO3, HCIOs:...
e bazo manh : NaOH, KOH, Ba(OH),, Ca(OH)a...
e mudi: hﬁu 1~1ét cac mubi 1a chét‘dién li manh

- Phuong trinh di¢n 1i dugc biéu dién bang miii tén 1 chiéu

Vidu:
HNO3 — H "+ NOg"
NaOH — Na* + OH"
b. Chat dién li yéu

La nhiing chat khi tan trong nu6c khong phan li hoan toan thanh ion.
- Vay chat dién li yéu gom:

e Axityéu: HF, HCIO, CH3COOH, H,S, H2CO3, H3POx. ..
e Bazo yéu : Mg(OH)z. Bi(OH)2... (thuong 1a cac baz khong tan)
- Trong phuong trinh dién li dung miii tén 2 chiéu (=)

Vidu :
CH3COOH = CH3COO- + Ht
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Mg(OH)2 = Mg2+ + 20H-

Su phén li cia cac chat dién li yéu 1 qua trinh thuan nghich

BAI 2: AXIT, BAZO VA MUOI
I. Axit

1. Dinh nghia :

Theo A-re-ni-ut, axit 1a chat khi tan trong nudc phan li ra cation H*. Tinh axit 14 tinh chat ctia ion H'.
VD HCI — H* + Cl
Cac dung dich axit c6 mot so tinh chat chung, d6 1a tinh chat cua HY

2. Axit nhiéu néc :

- Axit nhiéu nic : Axit khi tan trong nudc phén li nhiéu lan ra ion H*
Vidu : H2S, H2CO3, H3PO4

- Céc axit nhiéu nic phdn li lan lwot theo tirng nic .
H3POs = H' + HoPO4
H,PO4s = H' + HPO,>
HPO4? = H* + PO,*

H3PO, 14 axit 3 nac.

Luwu y : H3POj la axit 2 nic; HsPO la axit 1 néc.
I1. Bazo
Bazo 13 nhitng chét khi tan trong nudc phan li ra anion OH". Tinh bazo 1a tinh chat ctia ion OH
Vidu .
KOH > K"+ OH"

I11. Hidroxit lwong tinh :

Hydroxit ludng tinh : 1a nhitng hidroxit khi tan trong nudc vira c6 thé phan li nhu axit
vira ¢6 the phan li nhu bazo.

Hydroxit lwong tinh la : Zn(OH)>, AI(OH)3, Cr(OH)zs...
Vidu:

Phén 1i kiéu bazo: Zn(OH), = Zn?* + 20H"
Phan li kiéu axit. : Zn(OH), = 2H* + Zn0y”
Cac hidroxit luong tinh vira tac dung véi axit vira tac dung véi bazo
IV. Mudi :
Mudi 13 nhitng hop chét khi tan trong nudc phan li ra cation kim loai (hay cation NH4*)
va anion goc axit.
VD:
Na;CO3 —— 2Na* + COs*
* Muoi trung hoa la muoi ma anion goc axit khong con hidro c6 kha nang phén li ra H”.
TD : NaCl, Na2HPO3, NaH2PO2, Na2COs...
* Muoi axit la mudi ma anion goc axit van con hidro cé kha nang phan li ra H".
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,TD : NaHCO3, NaHSOg, NaH2P04... ]
_Khi viét phwong trinh di¢n li ciia muoi axit thi phai viét ca phwong trinh phan li ra ion H*
cia goc axit.

Vi du: NaHCOs; —— Na™ + HCO3"
HCOs; = H'+ CO0s*

BAI 3: SU PIEN LI CUA NUOC. pH.
CHAT CHI THI AXIT — BAZO

1.Tich sé ion ciia nwéc
Nudc 1a chat dién ly rit yéu.
Trong dung dich ¢ 25°C ta ludn c6 tich s ion ciia nude 1a K :
Cong thirc K =[H'][OH] =101
K la hang sé chi phu thuéc vao nhigt dé
2.Y nghia tich s ion
Tir tich s0 ion ta ¢ :
M0i truong trung tinh [H']=[OH]=10"M
Moi truong axit [H+] > [OH-] hay [H] > 107" M
Moéi trudng bazo [H+] < [OH-] hay [H*] < 10" M
3.pH cuia dung dich
pH 1a dai lugng dac trung cho moi trudong cua dung dich.
Quy udc : [H]=1x10%<=>pH =a
Cong thire tinh pH : pH = - log[H"]
4.Y nghia ciia pH
pH =7 => mdi truong trung tinh
pH <7 => mdi truong axit . (Axit cang manh thi pH cua dung dich cang nho.)
pH > 7 => moi trudng bazo. (Bazo cang manh thi pH ctia dung dich cang to.)
Luu Y khi tinh todn :
Trong dd bazo thi kho théy sur hién dién ctia ion H*. Vi vay ta sir dung khai niém b trg
pOH.

Quy udc : [OH] = 1x10®° <=> pOH =b
Cong thire tinh pOH : pH = - log[OH"]
Quan h¢ pH va pOH : pH + pOH =14

5. Chét chi thi axit , bazo :

La chét c6 kha nang chuyén mau theo méi truong cta dung dich

- Mau cua quy tim va phenolphtalein trong cac khoang khac nhau:

pH =<6 pH =83
pH........ , pHee. X ‘
bo > Khéngmau
Quy tim \\ Phenolphtalein <
Xanh Hong
pH......c... pH.....co...
pH =8 pH < 8

Trang : 3
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BAI 4: PHAN UNG TRAO POI ION TRONG
DUNG DICH CAC CHAT PIEN LI

* Pidu kién x4y ra phan tng trao d6i trong dd cic chit dién li

Phan tng xay ra trong dung dich chat dién li 1a phan tng giita cac ion.
Phdn irng trao doi xdy ra khi : San phim cé két tiia, chét khi, chét dién li yéu ( axit yéu, H20).
Chit tham gia phai tan (khi phdn itng khéng c6 axit)
* Céach chuyén phuong trinh héa hoc duéi dang phén tir thanh phuong trinh ion rat gon:
B1 : Viét va can bang phuong trinh phén tu.
B2 : Cho céc chat phén li thanh ion (H20, két tua, chat dién li yéu, khi khong cho phan li) thu pt ion
B3 : Pon gian cac ion gidng nhau thu pt ion thu gon.

Luu y : khi viét phuong trinh ion thi chét két tua, chat khi, nude, axit yéu khong cho dién .

1. tao két tua : Na,SOs + BaCl; — BaSO;s + 2NaCl
Pt ion thu gon: Ba?* + S04 = BaSOs
2. tao nuwoc : HCI + NaOH — NaCl + H,0
] Ption thugon: H*+ OH - H,0
3. tao axit yéu : HCI + CH3COONa — CH3COOH + NaCl
Pt ion thu gon: H*+ CH3COO - CH3COOH
4. tao khi: 2HCI + CaC0O3; —CaCl, + H,O + CO»

Ption thu gon: 2H*+ CaCOs > Ca?* + H,0 + CO,
Qui luit tinh tan can nhé cia mot so chat
MUOI:  Mudi ¢é : K*, Na*,, NHs*, NO3 déu tan.

Goc axit Muéi tan Mudi khong tan, it tan (két tiia )

BAZO (OH) Nggzglhl)_zi,oBl-;,( gg)r:, Pa s6 khong tan

Halogenua : (CI", Br, I') | Pasb tan Ag*, Pb% it tan (Pbl khong tan)
Sunfat: (S04%) Pa s6 tan BaSO, , CaSO4, PbSO4, Ag2SO4 (it tan)
Cachonat (CO3%), K*, Na*, NH4* Pa s6 khong tan

Photphat (PO4>), K*, Na*, NH4* Pa s6 khong tan

Sunfit (SOs%) K*, Na*, NH4* Pa sb khong tan

Sunfua : (S%) K*, Na*, Ba?*, Ca?*, NH4* Pa s6 khong tan
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CHUONG 2: NITO - PHOTPHO
BAI 7: NITO

| - TINH CHAT VAT LY :
- La chat khi khong mau , khong mui , khong vi , hoi nhe hon khong khi , hoa long & - 196 °C, hoa
ran: -210 °C

- Tan rat it trong nudc . Nito khong duy tri sy chdy va sy song .
Il - CAU TAO PHAN TU':

- Cau hinh electron: 15%2s°2p®

- Cong thuc electron : :N i N:

- Cong thirc cAu tao: N=N

Hai nguyén tir nito lién két v6i nhau bang lién két cong hoa tri khong cuc

111 . TINH CHAT HOA HOC

- Do ¢6 lién két 3 nén phan tor N2 bén vi vay O nhiét do thuong nito kha tro vé mit hoa hoc nhung &

nhiét do cao nito trd nén hoac dong hon va co thé tac dung duogc voi nhiéu chat

- Céc s6 oxi hoa co thé co cua nito: -3, 0, +1, +2, +4, +5

— Khi Nito thé hién tinh oxi hoa hoic tinh khitr. Nhung tinh oxi hoa 14 tinh chét chii yéu cta nito
1. Tinh oxi hoa :

a. Tac dung vaéi hidro :

Diéu kién xdy ra phan tng: ¢ nhiét do cao, 4p suat cao va c6 mat chat xuc tac

0 t°p -3
N, + 3H, 2 NH;

xt

—> Nito thé hién tinh oxi hoa

b. Tac dung véi kim loai : N2 + kim loai — nitrua kim loai

O nhiét do thuong, tac dung véi cac kim loai kiém

. 0 -3
6Li + N, —5 2LigN
O nhiét d6 cao, tac dung voi cac kim loai hoat dong nhu Ca, Mg, Al

0 {0 -3
3Mg  + N; —» MagsN;

2 . Tinh khir :
- O nhiét do khoang 3000°C

0 0 +2
N, + 0, ==—= 2NO

Trang : 5
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— Nito thé hién tinh khr
- Khi NO khéng mau nhwng dé héa niu trong khéng khi la do :
+2 +4
2NO + O, —> 2 NO,
(khdng mau) (nau do)

- Cdc oxit khdc nhw N0 , N2O3 , N2Os khéng diéu ché truc tiép tir nito va oxi .
IV. TRANG THAI THIEN NHIEN VA DPIEU CHE :

1. Trang thai thién nhién :
- O dang tu do : chiém khoang 80% thé tich khong khi , ton tai 2 dong vi :**N (99,63%) , *°N(0,37%) .

- O dang hop chit , nito c6 nhiéu trong khoang vat NaNOs (Diém tiéu ) : con c6 trong thanh phan caa

protein , axit nucleic , . . . va nhiéu hop chét hitu co thién nhién .
2 — Diéu ché :

a. Trong cong nghiép :

- Trong cAng nghiép, nito duoc san xuét bang phuong phap chung cit phan doan khong khi long , thu
nito & -196 °C , van chuyén trong cac binh thép , nén dudi ap suat 150 at .

b. Trong phong thi nghiém :Khong day

V - UNG DUNG :

- La mot trong nhitng thanh phan dinh dudng chinh cia thuc vat .
- Trong cong nghiép dung dé tong hop NHs , tir d6 san xuat ra phan dam , axit nitric . . . Nhiéu nghanh

cong nghiép nhu luyén kim , thyc pham , dién tir . . . St dung nito 1am mai truong .

BAI 8: AMONIAC VA MUOI AMONI
A.AMONIAC

|. CAUTAO PHANTU :
-CTe CTCT

Trang : 6
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H .

Phén tir NH3 ¢6 cdu tao hinh chopvéi nguyén tir Nito ¢ dinh, day 12 1a mot tam giac ma cac dinh
déu 1a nguyén tir H. Trong phan tir NHs, nguyén tir n con c¢6 1 cip electron hda tri c6 thé tham gia lién
két voi nguyén tir khac
I1. TINH CHAT VAT Li

- La chat khi khéng mau , mai khai va xéc, nhe hon khéng khi .

- Khi NHs tan rat nhiéu trong nudc , tao thanh dung dich amoniac ¢6 tinh bazo
I11. TINH CHAT HOA HOC

1. Tinh bazo véu :

a. Tac dung véi nwée :

Khi tan trong nuwéc mot phan khi ammoniac tic dung véi H2O:
NHz + HO = NHs" +OH
Trong dung dich, amoniac 1a bazo yéu
- Dung dich amoniac 1am phenolphtalein tir khéng mau chuyén sang mau hong, quy tim chuyén sang
mau xanh
— dling qui tim am dé nhéan biét khi amoniac.

b. Tac dung véi axit :

NH; + Axit — mudi amoni
Vidu:
NH3 + HCI — NH.CI
Phuong trinh ion : NHz + H"+ Cl'— NH4" + CI

Phuong trinh ion rat gon: NHz + H" — NH4"
Hién tuong c6 khoi tring
— Phan tng nay duogc dung dé khi NH3

2 NHz + H2SO04 — (NH4)2S04

c. Tac dung véi dung dich mudi :

NH3 + Mudi tan + H2O —  két tiia hidroxit
Vidu:
AICls + 3NHs + 3H,0 —> AI(OH)s + 3NH.CI
Phuong trinh ion : AI** + 3CI" + 3NH; + 3H.0 — AI(OH)s + 3NH." + CI
PT ion rat gon: AI¥* + 3NH; + 3H.0 — Al(OH)3 + 3NH4*

Trang : 7
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2 . Tinh khir :

a. Tac dung voi oxi :

- Khi dt trong khi Oz, amoniac chay v&i ngon lira mau vang
3 {© 0

ANH; + 30, —t > 2N, + 6H,0

- Khi c6 xuc tac Pt:

N ©pt a82
4NH; + 50, _UPLaNO + 6H,0

b. Tac dung véi clo :

- Khi NHj3 bi oxi héa trong khi Clo tao nito va hidro clorua:

3 0

2NH; + 3Cl, — N, + 6HCI

- Khoi trang sinh ra 1a NH4Cl sinh ra do khi HCI vira tao tac dung véi NHs .
¢. Tac dung véi mét s oxit kim loai : (gidm tai)Khong day

IV. UNG DUNG :

- Piéu ché axit nitric, phan dam.

- Piéu ché hydrazin N2H4 lam nhién liéu cho tén lira.

- NH3 long lam chit 1am lanh trong céc thiét bi lanh.

V. DIEU CHE :

1. Trong phong thi nghiém :

- Khi NH3 duoc diéu ché bang cach dun nong mudi amoni

VD: NH4Cl va Ca(OH):

2NH,Cl + Ca(OH), i» CaCl, + 2NH3T + 2H,0

- Bé 1am kho khi NH3 ngudi ta cho khi ammoniac vira tao thanh qua binh dung voi song (CaO)
2 . Trong cong nghiép:

Trong cong nghiép amoniac duoc tong hop tir khi nito va hidro

t°, pxt
N, + 3H, ———= 2NH;

V6i nhiét d6 : 450 - 500°C
Ap suét : 200 dén 300 atm

Chét xuc tac : sat kim loai tron thém Al,03, K20, ...

B. MUOI AMONI

I. TINH CHAT VAT Li :

- La nhiing chat tinh thé ion , phan tir gdm cation NH4* va anion gdc axit.

- Mudi amoni déu tan trong nudc va khi tan dién li hoan toan thanh céac ion. NH4* khéng mau

Trang : 8
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Vidu: NHi.Cl — NHs" + CI
Il1. TINH CHAT HOA HOC

1. TAC dung véi dung dich kiém

Mudi NH4* + NaOH — NHs + Na* + H-0

VD: (NH4)2S04 + NaOH — (1)
(NH4)2S04 + NaOH — NH3 + Na;SO4 + H20
Pt ion thu gon NH4* + OH —> NHz + H.O

— Phan tmg nay dung dé nhan biét mudi amoni va diéu ché ammoniac trong phong thi nghiém
Ngodi ra, mudi amoni con ¢ thé tham gia phdn ikng trao déi véi axit, mudi khdc.
VD: (NH4).COs + HCl — NH4Cl + CO2 + H2.0

(NH4)2SO4 + BaCl, — NH4Cl + BaSOq

2 — Phan wng nhiét phén :

Khi dun néng cdc mudi amoni dé bi nhiét phan , tao thanh nhimng san pham khac nhau .

a. Mudi amoni tao béi axit khong cé tinh oxihéa : — khi dun néng bi phan hity thanh amoniac

NHsClyy L NHzg  + HCl®
Céac mudbi amoni cacbonat va amoni hidrocacbonat bi phan hity cham ngay ¢ nhiét do thirong.
(NH4)2CO3(n — NHz,y + NH4HCOgz(
NHsHCO3n — NH3k + COzn + H20

b. Mubi tao béi axit ¢é tinh oxihéa :

Vidu:

NH;NO, 2 » N, + 2H,0

(o]
NH;NO; —L» N,O + 2H,0

Nhirng phan tng nay duoc sir dung dé diéu ché cac khi N2 va N2O trong phong thi nghiém

Trang : 9
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Bai 9: AXIT NITRIC VA MUOI NITRAT
A-AXIT NITRIC

I- TINH CHAT VAT LI

- La chat long, khong mau

- Béc khéi manh trong khong khi 4m

-D=1,53g/cm?®.

- Khi ¢6 anh sang, axit nitric dic bi phan huy 1 phan giai phong khi nito dioxit. Khi nay tan trong dung
dich axit, lam cho dung dich c6 mau vang

- Tan trong nudc trong bat ky ti 1& nao ( thyc té dung HNOs dic, D = 1,4 g/cm?®)

Il - CAU TAO PHAN TU

- CTPT : HNOs3

-CTCT:

- Nito trong HNOs s oxiho4 1a + 5
111 . TINH CHAT HOA HQC
1. Tinh axit

- La mot trong s6 cac axit manh, phan 1i hoan toan trong dung dich :
HNOs — H* + NO3
- Dung dich axit HNO3 ¢ ddy du tinh chat cta axit
+ Qui tim hoa do
+ Tac dung v6i oxit bazo, bazo va mudi cua axit yéu hon tao muébi nitrat
Vd:NaOH + HNOs — NaNOs; + Hx0
2 .Tinh oxi hda
- La mot trong nhirng axit c6 tinh oxi héa manh
- Tuy vao nong do cua axit va ban chat cua kim loai ma HNO3 c6 thé bi khir dén : NO2 , NO N2O , N2,
NH4NOs .
a. Véi kim loai :
- HNOj3 oxihéa hau hét cac kim loai (trir Pt va Au) khéng gidi phéng khi Ha , HNOs dic bi khir dén
NO2

0 +5 +2 +4
Cu + 4HNO; — > Cu(NOs), + 2NO, + 2H,0

Ptionthugon: Cu + 4H" + 2NOs — Cu?* + NO2 + 2H;0

Fe + HNOsq ——

Trang : 10
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0 +5 +3 +4
Fe + 6HNO; — » Fe(NOg)s + 3NO, + 3H,0

Ptionthugon:Fe + 6H" + 3NOs — Fe** + 3NO; + 3H:0
HNO3 lodng bi khir dén NO ,N20 , N2, NHsNOs .
* V6i nhirng kim loai c6 tinh khir yéu nhu Fe, Cu, Ag . . . : san pham khir 1a NO

0 +5 +2 +2
3Cu + 8HNO; —»  3Cu(NOz), + 2NO + 4H,0

Ptionthugon: 3Cu + 8H" + 2NOs — 3Cu?®* + 2NO + 4H.0
* Khi tac dung véi nhitng kim loai c¢6 tinh khit manh hon nhu Mg, Al, Zn . . . : san pham khir c6
thé xuit hién N20 hoic N2 (HNOs rit lodng bi khir dén NHsNO3)

Al+ HNO3z)— + N2O+

0 +5 +3 +1
8AlI + 30HNO3 — > 8AINO3); + 3N,O + 15H,0
Mg+ HNOsqp — + N2+

0 +5 +2 0
5SMg + 12HNO3—» 5Mg(NO3), + N, + 6H,0
Zn+ HNOzn— + NHsNO3+

4I\/(IJg + lOHﬁOg—P 4 IQL/Izg(NOg)g + ﬁH4N03 + 3H,0
Ghi chi:
- Kim loai bi oxi hoa dén murc oxi hoéa cao nhat va tao mudi nitrat.
- Fe, Al, Cr bi thu dong hda trong dung dich HNOz3 dic ngudi .
Tong quat :

M +HNOs — M(NO3), + sanphdmkhr + H.0
(san pham khtr: NO2, NO ' N20, N2, NHsNO3)

b. Tac dung voéi phi kim : Khi dun nong HNOs dac co thé tac dung dugoc v61C,P ,S ...
C+ HNO3(@) S

+5 +4 +4
& + 4HNO; —t 5  CO, + 4NO, + 2H,0

S +HNO3(d)—> ......................................................................................................................
+5 o +6 +4
S + 6HNO; —t 5 H,S0, + 6NO, + 2H,0

c. Tac dung véi hop chit ¢é tinh khir (H2S , HI, SOz , FeO , mudi st (II) . . . ), nguyén tb bi oxihoa

trong hop chat chuyén 1én mirc oxi hda cao nhat

FeO + HNOz1 —

+2 +3
3Fe0 +10HNO; — 3Fe(NO3); +NO +2 H,0

Trang : 11
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- Nhiéu hop chét hitu co nhu gidy , vai , ddu thong . . . bdc chay khi tiép xtic voi HNO;3 dic .
— Vay : HNOs c0 tinh axit. va c6 tinh oxi hoa

IV . UNG DUNG : 14 hoa chat co ban quan trong.

- Diéu ché phan dam NHsNO3, Ca(NO3),

- San xuét thudc nd TNT, thudc nhudm, dugc phém.

V - DIEU CHE :

1. Trong phong thi nghiém :

0

NaNOs3()+ H2SO4) —

NaNO3 + H,SOq4 i» HNO3; + NaHSO,4
2. Trong cong nghiép : san xuét tir amoniac, gdm 3 giai doan : NHz — NO — NO2 — HNO3
1. O nhiét d6 850 — 900°C , xtic tac hop kim Pt :
4ANHz3 + 502 > 4NO +6H20
2. Oxi hoa NO thanh NO: :
2NO + O2 - 2NO>
3. Chuyén hoa NO, thanh HNOs :
ANO2 + 2HO0+ O2 —» 4HNOs
* Dung dich HNOs thu dugc cé néng do 52- 68% chung cat voi HSO4 dam dic thu duoc dung dich

HNOs ¢ nong do cao hon 68%

B-MUOI NITRAT

I. TINH CHAT CUA MUOI NITRAT
1. Tinh chéat vat li

Tat ca cac mudi nitrat déu tan trong nudc va 1a chat dién li manh trong dung dich, chiing phén |i hoan
toan thanh cac ion .

Vidu:

2 - Tinh chit héa hoc : Cac mudi nitrat d& bi nhiét phan huy khi dun néng

a. Mudi nitrat ciia cac kim loai hoat dong (K, Na, Ca, Ba): tao muoi nitrit + O
2 KNO; ——> 2 KNO; + O,

b. Mudi nitrat ciia cac kim loai tir Mg — Cu: tao oxit kim loai + NO, + O
2CU(NOs); — 2CuO + 4NO; + O

¢. Mudi ciia nhirng kim loai kém hoat ddng (sau Cu): tao kim loai + NO2 + O

2AgNO; ——2Ag + 2NO; + O,

3 Nhan biét ion nitrat (giam tai)

- Khi ¢6 mit ion H va NO3™ thé hién tinh oxihoa gig nhu HNO3
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- Vi vy dung dong vun va dung dich H2SO4 dé nhan biét mudi nitrat
Vidu:
3Cu + 8NaNO3 + 4H2S041) — 3Cu(NO3)2+ 2NO+ 4NaxSO4 + 4H20.
2NO + O2 — 2NO2
11. UNG DUNG CUA MUOI NITRAT

e Dung dé 1am phan bén héa hoc
e Kalinitrat con dugc sir dung dé ché thudc nd den .
C .CHU TRINH CUA NITO TRONG TU NHIEN (HS tu doc)

1. Qiia trinh chuyén héa qua lai giira Nito' & dang vé co va nito dang hiru co

e Cay xanh dong hoa nito chu yéu ¢ dang mudi nitrat va mudi amoni , bién thanh protein thuc
vat.bong vat dé)ng hoa protein thuc vat , tao ra protein dong vat. Cac chét thai do dong vat bai tiét
ra(phan ,nudc ticu,...) , cling nhu xac dong vat khi chét lai chuyén thanh cac hop chét co nito

e Nho nhiing loai vi khuan khac nhau c6 trong dat , mot phan cac hop chat nay chuyén hoa thanh
NHs , rdi thanh mudi nitrat , phan con lai thoat ra & dang nito tu do bay vao khi quyén .Khi cac chat
htru co (than , g6, than da , than bun , ... ) bi chdy , ni to tu do cling dugc thoat ra .

e Do céc qua trinh trén ma lugng nitrat trong d4t dan dan bi can kiét , dat dai trd nén can cdi va cay
cdi kho phat trién

2. Quia trinh chuyén héa qua lai giira nito tw do va nito hoa hop

e Trong mua giéng , khi c6 sy phong dién do sim sét mot phan nito tw do trong khi quyén két hop
v6i oxi tao thanh khi NO, rdi chuyén hoa thanh HNO3 va theo nudc mua thim vao dat .HNO3
chuyén thanh mudi nitrat khi két hop véi cacbonnat , thi du CaCOs c6 trong dat

e M0t s loai vi khuan , dic biét 1a cac vi khuan cb dinh dam séng & ré cay ho dau , c6 kha nang hap
thu nito tir khi quyén va chuyén thanh cic hop cht chira nito

3. Qua trinh nhén tao

Dé tang ning suat miia mang , sy bu dip trén van khong thé du. Nguoi ta ude tinh lugng nitrat tai sinh
tu nhién chi béng mot nita lugng nitrat bi hép thu. Do d6 can phai bén vao dat nhitng hop chét chura

nito dudi dang cac loai phan hitu co va vo co nhu than bun , phan chuong , amoni nitrat ,kalinitrat , ...

Bai10: PHOTPHO

I. Vi tri va ciu hinh electron nguyén tir
- Kihiéu hoa hoc: P
- Nguyeén tir khéi: 31
- STT:15
- Chu hinh e: 15? 2522p® 3s? 3p°

Trang : 13



Truong THPT Nguyén Vin Cir Ly thuyér 11 CB — HK1

I. Tinh chét vat li: SGK
I1. Tinh chit hoa hoc

* P trang hoat dong hoa hoc manh hon P do.

* S6 OXH cua P ¢6 thé:

-Tang tt 0— +3,+ 5

-Giam te 0 — -3

= P vira thé hién tinh khir vira thé hién tinh oxi hoa

1. Tinh oxi héa

Tac dung v6i mot s6 kim loai manh (K, Na, Ca, Mg...)

P + kim loai — Photphua kim loai

0 tO 3
P + 3Ca———> Caj

2 — Tinh khir : Téac dung véi cac phi kim hoat dong nhu oxi, halogen, luu huynh va cac chat oxihoa
manh khac.

A. TAC AUNG VOL OXI —> ooovvvviiiiie e eaeeeees

- Thiéu oxi :
0 to +3
4P + 30, —> 2P,03
-Dwoxi:
0

0 t .
4P + 50, —> 2P,05

b. Tac dung voi clo: Khi cho clo di qua photpho nong chay

- Thiéu clo :

0

2P+ 3Cl, —> 2PCls
-Duwclo:

2P + 5CI, —» 2PCl
IV. UNG DUNG :

- Duing san xuat thudc dau que diém.
- Biéu ché HsPO4 (HS tv doc )

P — P20s5— H3PO4
- San xuét bom, dan chay, dan khoi.

V. TRANG THAI TU NHIEN VA DPIEU CHE

- Khong ¢6 P dang tu do
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- Co trong quang apatit ( 3Cas(POs).. CaF2) ¢ Lao Cai va photphorit (Caz(PO4)2) & Thai Nguyén
- C6 trong protein thyc vat ; trong xwong, rang , bap thit ciia ngudi va dong vat .

VL. SAN XUAT

- Nung hén hop Caz(POa)2, SiO2 va than ¢1200°C .

- Hoi P thoat ra ngung tu khi lam lanh , thu duoc P ¢ dang ran.

Baill: AXIT PHOTPHORIC VA MUOI PHOTPHAT

I .AXIT PHOTPHORIC
1. Tinh chit vat li

- La chit tinh thé trong subt, néng chay & 42,5° C, rt hao nudc nén dé chay rira, tan rat nhidu trong
nudc .
- Axit photphoric thuong dung l1a dung dich déc, sanh, khong mau, cé né)ng do 85%

2 . CAu tao phan tir

Photpho c6 s oxihoa trong axit photphoric: + 5
3 .Tinh chit héa hoc

- Axit H3PO4 12 axit 3 nic, c6 d6 manh trung binh. C6 tinh chat chung cia axit

H3POg4 H* + HoPO4
H:POs = H'+HPO#
HPO2 = H*'+ PO

Téac dung véi oxit bazo hodc bazo

H3PO4+ NaOH — NaH2PO4 + H20

H3PO4 + 2NaOH — NazHPO4 + H20
H3sPOs + 3NaOH  — NasPOs + H20

- Khac véi HNOgz, H3PO4 khong co tinh oxi hoa

4 . Pidu ché va g dung

a. Trong phong thi nghiém : Dung HNOs dac oxihoa P (HS tu doc)
P + 5HNO3 — H3POs +5NO2 + H2O

b. Trong cong nghiép :

- Cho H2S04 dac tac dung véi quang apatit hodc quang photphoric
Ca3(PO4)2 + 3H2SOs4— 2H3PO4 + 3CaSO4

- Diéu ché HzPOs tinh khiét hon.

4P + 507 — 2P,0s

P20s + 3H20 — 2H3POq4
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4 . Ung dung : Dung dé san xuit phan bén vo co, nhudm vai, san xudt men st, ding trong cong nghiép
dugc pham

I1 - MUOI PHOTPHAT :

La mudi cua axit photphoric c6 3 loai :

+ Mubi dihidrophophat: NaH,PO4 , NHsH2PO4 , Ca(H2PO4)2
+ Mubi hidrophophat : NazHPO4 , (NH4)2HPO4 , CaHPO4._..
+ Mudi phophat trung hoa: NazPOu, (NH4)3PO4 , Cas(POu4):
1.Tinhtan:

- Cac mudi dihidrophotphat déu tan trong nudc .

- Cac mudi hidrophotphat va photphat trung hoa chi c6 mudi natri ,kali , amoni 1a tan con cua cac kim
loai khac it tan hoac khong tan trong nudc .

2 . Nhin biét ion photphat

- Thudc thir 1 dung dich AgNO3

VD :

3AgNO3 + NasPOs— 3NaNOs + AgsPOs
Ag* + POs* — AgsPOq4
(mau vang )

Két tia tan duoc trong axit nitric lodng

Bai12: PHAN BON HOA HOC

Phan bon hoa hoc

- La nhiing chit c¢6 chita cic nguyén t6 dinh dudng, dugc boén cho cdy nham nang cao ning suat mua
mang.

- Pét trong trot bi nghéo dan cac nguyén té dinh dudng — phai bon phan dé bo sung cho dit nhiing
nguyén t do.

- 3 loai phan bon hoa hoc chinh 1a: phan dam, phan 1an, phan kali.

I. Phin dam

- La nhiing hop chét cung cap Nito cho ciy trong.

- Tac dung: Kich thich qua trinh sinh trudng cia cdy, tang ti 1€ protein thuc vat.

- P dinh duéng dwoc danh gia bang %N trong phan.

Phan dam amoni Phan dam nitrat Phén uré

Thanh phin hoéa|La cac mudi amoni: | La cac mudi nitrat:
hoc chinh NH4ClI, (NH4)2S0s, | NaNOs, Ca(NOs3): ..
NHsNOs....
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Phwong phap diéu

z
A

ché

NH3 + axit

2NH3+H2S0s—
(NH4)2S04

HNO3 + mudi cacbonat
CaCOs + 2HNOs
—Ca(NO3), + CO2 +
H20

CO2 + NHs3

o

COx+NH;——

(NH2)2CO + H20

Dang ion hoac hgp
chit ma ciy trong

dong hoa

lon amoni NH4*

lon nitrat NO3"

Trong dat, bj phan huy:
(NH2).CO + 2H.0 [J
(NH4)2CO3

Pac diem

- | loai phan dam tot
nhét.
- Rén, mau tréng, tan

t6t trong nudc.

Pic diém chung

Bi chay nudc do hut hoi am tir khi quyén. Bao quan noi khé réo.

1. Phan lan

- La nhitng hop chét cung cip Photpho cho cay trong dudi dang ion photphat.

- Téc dung: can cho cay & thoi ky sinh trudng, thuc ddy cac qua trinh sinh hoa, trao doi chat va trao doi

nang lugng.

- P dinh duéng dwoc danh gia bang %P20s trong phan.

- Nguyén liéu dé SX: quing photphorit va apatit.

- Thuong dung 1a: supephotphat, phan 14n nung chay, ...

Supephotphat don Supephotphat kép Phén lan nung chay
Thanh phan héa hoc | Ca(H2PO4),, CaSOx4 Ca(H2PO4):2 hh photphat va silicat
chinh cua Ca va Mg.
Ham luwgng P20s 14-20% 40-50% 12-14%
Phwong phap diéu | Cho quing apatit hoic | - Dc HaPOs Nung hh quéng apatit,

4
A

ché photphorit  td  v&i | - HsPO4 + apatit hodc | da xa van va than coc &
H2S04 dic photphorit >1000°C
(PTPU) (PTPU)
Dang ion hoac hgp | Ca(H2POs)2 Ca(H2POs4)2 (chi thich hop cho loai

chat ma ciy trong

dong hoa

dat chua)

I11. Phan kali

- La nhiing hop chét cung cap Kali cho cay trong dudi dang ion K*.

- Tac dung: thuc déy nhanh qua trinh tao chét duong, bot, chét xo, chét dau, tdng cuong stc chéng rét,

chong sau bénh va chiu han.
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- P dinh duéng dwoc danh gia bang %K-0 trong phan.
- Thuong dung nhét 1a: kali clorua va kali sunfat.

IV. Phian hén hop va phan phire hop: 13 loai phan chira dong thdi 2 hodc 3 nguyén té dinh dudng co

ban.
1. Phan hdn hop

- Chtra ca 3 nguyén to N, P, K goi 1a phan NPK.

- Buoc tron tir cac phan dontheo til¢ N : P : K nhét dinh tuy theo loai dat tréng.
2. Phan phirc hop: Sx bang tuong tac hoa hoc giira cac chét.
Vd: Amophot 13 hdn hop cac mudi NH4H2PO4 va (NH4)2HPOs.

V. Phan vi lwong

- Cung cap Kali cho cdy trong cac nguyén td B, Zn, Mn, Cu, Mo.. ¢ dang hop cht.
- Tac dung: tang kha nang kich thich qué trinh sinh truéng va trao doi chat, ting hiéu luc quang hop...
- Cay trong chi can mot lugng rat nho.

- Pugc dua vao dat cing voi phan v6 co hodc phéan hitu co.
Bai 13: LUYEN TAP
TINH CHAT CUA NITO, PHOTPHO
VA CAC HQP CHAT CUA PHOTPHO

VA

Chu ki 3

%0 sanh tinh pha kKim

1=, = =]

==T&n nguyén m—}@ >

Viét CTPT (g woi soh
-3 +1 +2 +3 +4 +5 3

-=oh——+—+————— -50h—
0
TCHH cLidu:m chat Nguyén b niko o6 thil ik TCHH widm chat
Ke ten tha himh
Vira oxh vira khir — P tringva Pdd k—| Vira oxh vira khir
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HOP CHAT SOH (-3) CUA NITO

CTPT
(o
AMONIAC AMONI
Miii trwimg bazo ? pH > 7 Miii trwimg axit * pH <7
W _ o e
Cho cic chit: Cul), Cl, HCL, AICE, O, FeSOk, Nhiét phin amoni nitrat, amoi nitrit, amoni
H:%0s. NaOH photphat, amoni hidrocachonat, amonicachonat
.&mn: r.!:l vin chat: CuQ), Cle, HCL AICT:, O, ﬁ_:-q]];q{}; _ N:O + H,0
FeS0s, Hhi30u NHNO, . Ny+H0
Amonzac co tinh khi ko t'd van: CuQ), Clz On UL g T T
NHHCO, _}r'ill-, # C0s + Hi0

VA

| HNO: :I

XIT NITRIC —

H:P O,

AXIT PHOTPHORIC

“H;;.,,.)(ﬁﬂ) l

- Kim loai thy ddmg trong axit mitnc dic ngud: Al Fe, Cr
- At matric lodng t'd KL thoat kchi- NO

- Axttmtmic td wn PE: C 8, P

- At mitric dic td KL thoat khi: NC: —dibadrophotphat

At e dung von hazo NaOH, KOH,...co the m
cic boai muoi phatphat, hidrophotphat,

Lo

— 1 . 3
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| HNO3 }

MUOI NITRAT

C’[nh tan: déu tan )

Thudc thir: Cu/H+

Hién tuornig: ddxanh,
khi kéa nan

Viet PTPLS

. 4

| H3PO4 |

MU PHOTPHAT —

Tinh tan:
- Mudi chira Na, K
- Muii chira dihidrophot

- Thude thir: AgNO3
- Hign turomg: ket tiia ving
- Viét PTPU

Viét p.trinh nhiét phin cia:
IKNO, —3IKNO, + O
Hg(NOsjm—*Hg + 2NO: + 0;

IMg(NO;), —32Mg0 + 4NO, + O,

Chuong 3

- Kihi€u hoéa hoc: C

- Nguyén tir khoi: 12

- STT.6

- Céu hinh e: 15?25%2p?

- Cacsdoxihoa:-4;0;+2; +4
Il. TINH CHAT VAT Li

Mot s thu hinh cia Cacbon

NHOM CACBON
Bai 15 : CACBON

l. Vi tri va cau hinh electron nguyén tir

cung

Kim cuwong Than chi C vo dinh hinh
Cau trac 16p Gom tinh thé rat
Céu trac | T dién déu dan | Céc 16p lién két yéu | nho
v6i nhau CAu tric vo trat tu
Khéng mau Xam den, ¢6 anh kim | Mau den xdp
Tinh Khong din dién, | Din dién t6t (kém | C6 kha ning hap
chat dan nhiét, rat | KL), cac I6p d& tach | phu cic chét khi,

ra

chét tan

I1l. TINH CHAT HOA HOC :
1. Tinh khir

a. Tac dung voi Oxi
0 +4

Trang : 20



Truong THPT Nguyén Vin Cir Ly thuyér 11 CB — HK1

C + O t—O>C02 Cachon doxit

C lai khr dugc COa.

2C  + CO, ——2C0
b. T&c dung véi hop chit

O nhiét d9 cao khir dwgc nhiéu oxit , phin ng véi cac chit oxi hoa.
0 +4

o]

VD: 4HNOs + C ——CO; + 4NO; + 2H,0
2. Tinh oxi héa

a. Tac dung vai Hidro

0 o 4
C + 2H, —CH. Metan

r r.e . . . . to K.
b. Tac dung véi kim loai : C + kim loai ——mudi cacbua

0 o -4
4A1 +3C t—>AI4(;3 Nhom cacbua

IV. UNG DUNG
Kim cwong : ding 1am db trang strc , ché tao miii khoan cit chay thuy tinh va bot mai.
Than chi : Lam dién cuc , 1am ndi , chén , dé nau chay kim loai chiu nhiét , ché chat béi tron.

Than cdc : Dung lam chat khir trong luyén kim loai tir quang.

N

Than gb:
e Dung dé diéu ché thudc sung den , thude phao , chat hap phu
e Than hoat tinh dugc dung 1am mit na phong doc va trong cong nghiép hoa chat
5. Than mudi: Lam chét don khi lyu hoa cao su, san Xuat muc in , Xi danh giﬁy yeus
V. TRANG THAI TU NHIEN(SGK)
VI. PIEU CHE ( HS tv doc )

Bai 16 : HQP CHAT CUA CACBON

I. CACBON MONOOXIT (CO)
1) Tinh chit vat Ii

- L& chét khi khong mau, khong mui, khong vi, hoi nhe hon khong khi
- Rat it tan trong nuéc, hod léng & -191,5°C, ho4 ran ¢ -205,2°C
- Rat bén vdi nhiét va rat doc
2) Tinh _chat hod hoc
a) La oxit khong tao mubi ( oxit trung tinh)

b) Tinh khit.

e Tac dung voi oxi

+2 +4

2CO + 0O L>2coz

Trang : 21



Truong THPT Nguyén Vin Cir Ly thuyér 11 CB — HK1
e Tac dung voi oxit kim logi

+2 +4

CO + Cu0 ——>CO0,+Cu

3) Diéu ché

a) Trong cong nhi¢p
- Khtr hoi nuéc
1050°C
C+H,0 = CO +H,
- Nung than
C+0, —%>5 CO;
C+C0O, —» 2CO
b) Trong phong thi nghiém
HCOOH —H:=% 5 CO+H0
1. CACBON PIOXIT (CO2)

1) Tinh chit vit Ii

- La chét khi khong mau, ning hon khong khi .

- fttan trong nudc, dé hoa long, d& hoé ran .

2) Tinh chdt hod hoc:
- CO2 khong chay va khong duy tri su chdy => dung dap tit cac dam chay.
Tuy nhién kim loai ¢6 tinh khir manh (Mg, Al) ¢ thé chay duoc trong khi CO, => khong ding CO
dap tat dam chay Mg, Al
- La oxit axit

e Tan trong nuoc tao axit cacbonic.

CO; + H,0= H.CO;

e Téc dung vdi oxit bazo, bazo.
Phuong trinh phéan Ung:
CO2, + NaOH — NaHCOs; natri hidrocacbonat
CO; + 2NaOH — Na,CO; + H,O
natri cacbonat
3) Piéu ché:
a. Trong phong thi nghié¢m:
CaCO3z + 2HCI — CaCl; + H20 + CO2
b. Trong cong nghiép: thu hodi tir qua trinh dbt chay than, chuyén hoa khi thién nhién, cac san pham
diu mo; qua trinh nung voi; qué trinh 1én men ruou tir glucozo.

Nung voi : CaCO3 —t0—> CaO + CO:
I11.AXIT CACBONIC VA MUOI CACBONAT

1) Axit cacbonic:

e H,CO3 la axit kém bén va phan li 2 ndc
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Néc dién li Phuong trinh dién li
Nac 1 H2CO3 H* + HCOy
Nac 2 HCO5 H* + COs%

e (62 loai: mubi axit va mudi trung hoa
- Mubi axit: NaHCOs, Ca(HCOs)2, NHsHCO3
- Muéi trung hoa: NazCOs, CaCOs, (NH4)2CO3

2) Mudi cacbonat:

a) Tinh tan:
Mudi tan Mudi khéng tan hoic it tan
- Cacbonat trung hoa cua Na*, K*, NH4* - Con lai
- Hidrocacbonat - NaHCOs3

b) Tac dung véi axit:
NaHCO3; + HCl — Na,CO3z + CO, + H20
HCO?,- + H+ - COz + HzO

Na,COs3 + 2HCI — 2NaCl + CO, + H-0
COs* + 2HY —» CO, + H,0O

¢) Tac dung v6i dung dich kiém:
NaHCOs + NaOH — Na.COs + H.0O
HCOs + OH — COs* + H.0
d) Phan wng nhiét phan:
e Mubi cacbonat trung hoa ctia kim loai kiém khong bi phan huy: VD: Na,COs, K2COs3

e Mubi cacbonat trung hoa khac — oxit KL + CO>

VD: CaCO; — > CaO + CO»

e Mudi cacbonat axit — Mudi trung hoa + CO2 + H,0

VD: Ca(HCO3), ——> CaCOs + CO, + Hz0
3) Ung dung
e Canxi cachonat ( CaCOs) (d4 v6i) : 1am chat don trong luu hoa cao su, dung trong cong nghiép
e Natri cachonat ( Na2CO3) ('soda) : dung trong cong nghiép thuy tinh, d6 gbm, bot giit. ..
e Natri hidrocacbonat ( NaHCO3) : ding trong cong nghiép thuc pham, trong y hoc.
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Bai 17 : SILIC VA HOP CHAT CUA SILIC (HS tw doc)

A. SILIC
I. Tinh chit vt li
Silic ¢6 hai loai thu hinh :
Silic tinh thé Silic vo dinh hinh
- Mau xam, c6 anh kim, dan dién - La chat bot, mau nau

I1. Tinh chit héa hoc
a) Tinh kKhir

- Tac dung v6i phi kim:
Si + 2F, —“5 SiFs (silic tetra florua)
Si + 0, —% Si0, (silic dioxit)
Si + ¢ —Y 5 siC (silic cacbon)
- Tac dung v6i hop chét:
Si + 2NaOH + H0 —“ NaSiOz + 2H,
Natri silicat
b) Tinh oxi hoa
- Tac dung vai kim loai: Ca, Mg, Fe
2Mg + Si SRS Mg2Si (magie silixua)
3. Ung dung va diéu ché
a) Ung dung
e Silic siéu tinh khiét 1a chat ban dan duoc dung trong ki thuat v6 tuyén va dién tir .
e Trong luyén kim : ché tao thép chiu axit , ...
e Dung lam chat khir manh dé khir SiO2 & nhiét d6 cao .
b) Piéu ché: Dung chét khir manh dé khir SiO2 & t° cao
- Trong phong thi nghiém:
Si0, + 2Mg —“>» Si + 2MgO
- Trong cong nghiép:
Sio; +2C —%» Si +2CO
B. HQP CHAT CUA SILIC
1. Silic dioxit (SiO2)
a) Tinh chit vat li
- SiO2: dang tinh thé nguyén tir, néng chay ¢ 1713°C, s6i & 2590°C

- Khong tan trong nudce
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- SiO2: dang thach anh, dang tinh thé 16n , khong mau , trong subt , goi la pha lé

b) Tinh chét héa hec
Si0; + 2NaOHam —“— NazSiOs + Hz0
Luu y: SiO2 khong tan trong dung dich NaOH loang
Si0; + NaCO; —"— NaSiOs +CO;
SiO, + 4HF — SiFs + 2H20
— Khong dung dung dich HF trong lo thuy tinh.
2. Axit silixic va mudi silicat
a) Axit silixic: H2SiOs
- La chat két ta keo tring: khong tan trong nudc
HzSi0; —“>  Si0; + H.0
- La axit rat yéu
Na,SiO3z + CO2 + HoO — HySiOs + Na,CO3
3. Muai silicat
- Naz2SiOs , K2SiOs tan trong nude
- Dung dich NaySiO3 , K2SiO3 dac goi 1a thuy tinh 1ong

— Vai gb tam thuy tinh 16ng: kho chay, thuy tinh 16ng dung ché tao keo dan thuy tinh va si.
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Chuong 4 : PAI CUONG VE HOA HQC HU'U CO
Bai 20 : MO PAU VE HOA HQC HU'U CO
I. KHAI NIEM VE HQP CHAT HU'U CO
Hop chat hitu co 1a hgp chat caa cachon ( trir CO,, CO, mudi cachonat, HCN, xianua, cacbua...).

VD: Cho cdc hop chdt sau: NaCl, CsHs, C2HsOH, Na2COs, AlsCs, CeH1206, CO, CHa. Hay xac
dinh hop chdt hitu co trong cdc hop chat trén.
II.  PHAN LOAI HQP CHAT HU'U CO :

Phén loai theo thanh phan nguyén to :

HOP CHAT HUU CO
Y A\ 4
HIDROCACBON DAN XUAT CUA HIDROCACBON
Phan tir chi chira C va H. Phan tir chi cé nguyén tir nguyén to khac thay thé
VD: CHg4, C2H4, CsHs..... nguyén tur H caa hidrocacbon.

VD: CH30H, C2H3Cl, CsHsOH...

| NS

Hidrocacbon | Hidrocachon | Hidrocacbon Dén Ancol | Andehit | Amin | Axit Hop
no khéng no thom Xuét Phenol | Xeton | Nitro | B¢ | chdttap
Halogen Ete chirc

Polime

I1l.  PAC PIEM CHUNG CUA HQP CHAT HU'U CO

1. Pac diem cau tao

Lién két hoa hoc trong phén tir hop chét hitu co chi yéu 14 lién két cong hod tri.
2. Tinh chatvatly :

- D& bay hoi, kém bén d6i vai nhiét, dé chay.
- Thuong khong tan hoac it tan trong nudc
3. Tinh chét héa hoc :

- Pa s6 hop chat hitu co kém bén véi nhiét.

- Céc phan ung hda hoc cua hop chat hitu co thuong cham va khong theo 1 huéng nhét dinh.
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IV. SOLUQC VE PHAN TiCH NGUYEN TO :

1. Phan tich dinh tinh :

- Dung d¢é xac dinh cic nguyén t6 c6 mit trong hop chat hitu co bang cach chuyén héa cac nguyén tb trong
HCHC thanh nhiing chat v6 co don gian

ddCa(OH),
(CO; ————> CaCOs| —c6C
[0 SusOsrang  oh 56 H

., OHp
HCHC — \NH, gy, i khai > 00 N

I2
SQO; ———> matmau —co S

AgNO3;/NH;3

“HCl ————S AgCl] —>coCl
2. Phan tich dinh lugng :

- X4c dinh thanh phan, khéi luong céc nguyén tb cd trong hop chat
- Xac dinh nguyénté C,H,N, O

12.
44gCO; —» 12gC S | Me= _::m' = 12.nco2
mCO; — 5 mg¢
18¢gH,0 — > 2gH 2y g
.0 ms —_ my = =2.1H20
my =n, 224 hay _
: my = 28. ?:".\rl

Mo = Maux — (IMc + myg + my)

VD: Oxi héa hoan toan 0,6 gam hop chit hitu co A thu duoc 0,672 lit CO2 (dktc) va 0,72 gam
nuée. Tinh thanh phan % khdi lugng cac nguyén t6 trong A.

Nco2=0,672:22,4=0,03mol

=>mC=12.nco2 = 0,03.12=0,36 g

=> %C=0,36.100/0,6 = 60%

NH20=0,72/18=0,04 mol

=>mH=2.n120 = 2.0,04 = 0,08 g

=> %H=0,08.100/0,6 =13,3%

=> %0=100-13,3-60=26,7%
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Bai 21 : CONG THUC PHAN TU HQP CHAT HU'U CO

* CT don gian nhat va CT phan tu (CTPT) hop chat hitu co:
e CT don gian nhat: biéu thi ti 1¢ toi gian vé s nguyén tir cuia cac nguyén té trong phan tu

e CTPT: biéu thi s6 lugng nguyén tir cia mdi nguyén tb trong phan tir
T (CTPGN),. Thay n = 1, 2, 3.. thu duoc CTPT.
VD: - Cong thirc don gian nhét 1a CH20 = Cong thirc thyc nghiém 1a (CH20)n.
Véi  n=1: CTPT la CH20
n=2: CTPT la C2H40>

I. TINH KHOI LUQNG MOL PHAN TU (Ma)
Cach 1: Khi biét ti khdi hoi ctua chat A ddi véi chit B:
My

dyip = Mg

— Ma = Mg. das

Céch 2: Khi biét khéi lugng, s6 mol caa chat A: Ma = ma/ na

Céch 3: Duya vao ti 18 thé tich (¢ cung dk nhiét do, &p suat):

Néu Va=Vs thi na= ng => ma/Ma = ms/Mg => Ma
VD: 2,1gam chat hitu co A c6 thé tich hoi bang thé tich caa 1,6 gam khi oxi (¢ cung dk nhiét
d6, ap suat). Tinh Ma.

IlI. CACH THIET LAP CTPT CUA HOP CHAT HU'U CO

1. Dwa vao thanh phan % (hodgc khéi lweng) cac nguyén té

- Dua vao so do CkHONNt — xC + yH + zO + tN

Khéi luong (g) Ma 12x 1y 16z 14t
% 100% %C %H %0 %N
Hoac a(g) mc MH Mo mn
LD i la 12x y 16z 14t M
p e %C  %H %0 %N 100
12x y 16z 14t M
Hoac = = = =
Mmc mH Mo mn a
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= X,Yy,z,t
Vi du : Hop chat X c6 %C = 54,54% ; %H = 9,1% ; phan con lai 1a oxi. Ti khéi hoi cua X so
véi hidro 12 44 . Thiét lap CTPT cua X.
Mx = 44.2 = 88 dvC
%O = 100-54,54 - 9,1= 36,36 %

X: CxHyO,
A 12xH y 16z 88
Laptilé : —_— = = = PP
54,54 9,1 36,3 100
=> x=4, y=8, =2

CTPT X: C4Hs02
c. Tinh truc tiép theo khéi lweng sdn pham dét chay :

Gia sa CTPT cuia hop chat 1a CxHyO:N: (x, y, z, t nguyén dwong). Phuong trinh hoa hoc cua

phan ng chay :
CxHyO:Nt+ (x +yl4—2/2) O3 — XCO2+ y2H,O + t/2N>
1mol x mol y/2 mol t/2 mol
NA nCO> nH20 NN>
Turti I 1 = x = y =t

Na nCO- 2nH.0 2nN2

=X Y, t Tu Ma= CxHyO:Nt = z
Vi du : D6t chay hoan toan 0,88 g hop chét Y thu duoc 1,76 g CO, va 0,72 g nudc. Ti khi hoi
cua Y so véi KK khoang 3,034. Lap CTPT cua Y.
My = 3,034.29= 88 dvC
ny = 0,88/88 = 0,01 mol
Nco2 = 1,76/44 = 0,04 mol
NH20 = 0,72/18 = 0,04 mol
CxHyO:N: — xCO2+ y/2H,0

1mol x mol y/2 mol
0.01 0.04 0.04
o 1 X y
Trtile 00l _ 004 004

Trang : 29



Truong THPT Nguyén Vin Cir Ly thuyér 11 CB — HK1

= X=4, y=38
My=124+8+162=88=>z2=2
CTPT Y: C4HsO2

Bai 22 : CAU TRUC PHAN TU HQP CHAT HU'U CO
1. CONG THUC CAU TAO (CTCT)
- CTCT la cong thuc biéu dién dau du lién két gitra cac nguyén ti trong phan tir. CTCT cho ta
biét thanh phan nguyén t6 va s6 lwong nguyeén tir ciing nhu trat tu lién két gitta cac nguyén tir
trong phan tur.
- Chu yéu viét CTCT thu gon.
II.  THUYET CAU TAO HOA HQC :
1. Ngi dung :

a. Trong phan tir HCHC, cac nguyén tir lién két véi nhau theo ditng héa tri va theo mét thir tw

nhdt dinh. Thi tu lién két d6 goi | ciu tao hda hoc. Sw thay déi thir tw lién két dé, tirc 13 thay

doi cau tao hoa hoc, sé tao ra hop chdt khac.

C2HsO Ancol etylic Dimetyl ete
CTCT CH; - CH2-OH CH3; - O —CHs

Tinh | Tan v0 han trong nudc, tac dung véi Na Tan it trong nudc, khdng tac dung

chat | sinh ra khi hidro vGi Na

b. Trong phan tir hop chat hitu co, cachon c6 hoa tri 1V. Nguyén ti cacbon khéng nhing co

thé lién két véi nguyén ik ciza cac nguyén té khac ma con lién két véi nhau tgo thanh mach

cacbon (mach vong, mach hé (mach nhanh va mach khdng nhanh)).

CH2
/7 \
CHs; - CH2—-CH2—-CH3s CHs—?H —CHs CH: CH2
CHs Cle de
N/
CH>
Mach hé khdng nhanh Mach ho c6 nhanh Mach vong

c. Tinh chadt cia cac chdt phu thugc vao thanh phan phan ti# (ban chat, sé Iweng cac nguyén
ti#) va cdu tao hod hoc (the tee lién két cac nguyén ti).

Khéacvé | CHa ts = — 162°C | Khong tan trong nudc, bi chay khi
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loai nguyén dbt véi oxi.
tu Khong tan t uéce, khdng cha
cCl ts=77,50C | o o an HONEH g chey
khi doét voi oxi.
. Tan nhiéu trong nudc, tac dung Voi
Cung CH3; - CH,-OH ts = 78,3°C atri
CTPT, khéc : —
Tan it trong nudc, khéng tac dung
CTCT CH3z -0 —-CHs ts=—-23°C . .
Vai natri.
Khac Tan nhiéu trong nuéc, tic dung voi
CHs — CHz — OH ts=78,30C | . onHOng und
CTPT, natri.
tuong tu vé Tan nhiéu trong nudc, tac dung Voi
CH3;-CH2;-CH2-0OH | ts=97,2°C .
CTCT natri.

2. Y nghia : Thuyét cau tao hda hoc gidp giai thich duoc hién twong dong dang, hién tuong
dong phan.

I11. DPONG PANG - PONG PHAN :

CTPT CTCT Tinh Vi du
chat
Chit dong ding | Honkém | Tuongty | Tuwongty | CHa, C2Hs, CsHs, CaHio ,...... ,
nCH nhau hau e, day ddng dang Ankan.
Chit dong | Gibng Khac Khdc | CH3— CH,—OH va CHs;— O - CHs
phan nhau
IV. LIEN KET HOA HQC VA CAU TRUC PHAN TU HQP CHAT HUU CO':

Lién két hoa hoc thuong gap nhat trong cac HCHC 1a lién két cong hoa tri. Lién két cong hoa
tri duoc chia thanh 2 loai : lién két o va lién két

Sy t6 hop lién két o voéi lién két © tao thanh LK boi (LK ddi, LK ba)

S6 cap e chung Lién két o Lién két n Vi du
Lién két don 1 1 0 CH3-CHs
Lién két doi 2 1 1 CH>=CH:>
Lién két ba 3 1 2 CH=CH

Lién két © kém bén hon lién két o nén dé bi cit dit trong cac phan wng hoa hec
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< Cong thire tinh d6 boi (A):

2 . s6 nguyén tr C + 2 — s6 nguyén ttr hoa tri I (H, F, Cl, Br...) + s6 nguyén tt hoa tri Il (N)

2

Xét cac chat mach ho

Néu A = 0 — trong phan tir HCHC chi ¢4 lién két don.
Néu A = 1 — trong phén tit HCHC ¢ c6 1 lién két doi.

Néu A =2 — trong phan tor HCHC ¢4 1 lién két ba hoic 2 lién két doi.

Vi du : Tinh d6 boi ctia cac hop chat sau : CaHg , CaHa , C2HsO , C3H7N |, C4HsCl2
CoHs A=(2.2+2-6)2=0

CsHsA=(2.3+2-4)2=2
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