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TOM TAT KIEN THUC HOA PHO THONG
I. NGUYEN TU
- Nguyén tir gdbm
+ Hat nhan: Proton (m,, = 1u) va Notron (m, = 1u)
+ Electron: m, = 0,00055u
- SO k-hOl A= Z(proton) + N(notron) (Z E)
- Ddng vi: Nhirng nguyén tir cung Z nhung khac N
- Nguyén tir khdi trung binh: C = (aA + bB)/100
- Nguyén 1y Pauli: Trén mdi obitan chi ¢6 2 electron ngugc chiéu nhau
- Nguyén Iy viing bén: O trang thai co ban, cac electron chiém obitan c6 mirc ning luong tir thdp dén cao
- Quy tic Hund: Trong cung mét phan 16p, cac electron phan b trén obitan sao cho sb electron doc than 1a tdi da va co chidu glong
nhau
- Trat ty muc nang lugng: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f
II. BANG TUAN HOAN NGUYEN TO
- Trong mot chu ky tur trai qua phai
+ Ban kinh nguyén tur giam
+ Nang lugng ion hoa tang
+ Do am di¢n tang
+ Tinh kim loai giam, tinh phi kim tang
+ Tinh bazo cua oxit, hidroxit giam, tinh axit taing
- Trong mot nhém A tir trén xudng dudi
+ Bén kinh nguyén tir tdng
+ Nang lugng ion hda giam
+ Do am dién giam
+ Tinh kim loai tang, tinh phi kim giam
+ Tinh bazo cua oxit, hidroxit tang, tinh axit gidm

IIL LIEN KET HOA HQC
Loai lién két Ton Cong hoa tri
Baén chat Luyc hut tinh dién giita ion trai dau Duing chung electron
bicu kién Xay ra gilra kim loai va phi kim Xay ra voi nguyén to phi kim nhom A
Hiéu d6 am dién Loai lién két
0~0,4 Cong hoa tri khong cuc
0,4~0,7 Cong hoa tri c6 cuc
Trén 0,7 Lién két ion
Tinh thé ion Tinh thé nguyén tir Tinh thé phan tir Tinh thé kim loai
Khai niém Hinh thanh tir ion mang dién Hinh thanh tir cac Hinh thanh tr cac phan t& Hinh thanh tir ion kim
tich trai déu nguyén tir loai va e tu do
Luc ,lién Ban chat tinh dién Bén chat cong hoa tri Bén chat tuong tac phan tir Ban chat tinh dién
két
Pic tinh Bén, khé néng chay, khé bay Nhiét d6 nong chay {t bén, nhiét do néng chay va Anh kim, dan dién va
hoi va nhiét do soi cao nhiét do soi thép, d6 cting nho dan nhiét tét, déo

IV. PHAN UNG OXI HOA KHU

- Chat khir 1a chit nhuong electron, ¢ s6 oxi hoa ting 1én

- Chat oxi hoa 1a chit nhén electron, c¢6 s6 oxi hoa giam xubng

- Qué trinh oxi hoa 1a 1am cho chat 6 nhuong electron, ¢ s6 oxi hoa ting 1én
- Qua trinh khtr 14 1am cho chét d6 nhan electron, c6 s6 oxi hoa giam xuéng

| KMnO, | (H") MnO | (H,0) MnO,™ (OH) MnO,~

V.NHOM HALOGEN

1.Luuy

- C4u hinh xs* xp’

- Trong hop chét, Flo ludn ¢ sb oxi hoa -1, Clo, Brom, Iot ¢6 s6 oxi héa -1, 1, 3, 5, 7
- Tinh oxi hoa giam dan tir Flo dén Tot

- Tinh axit ting dan tir HF dén HI

- Tinh bén va tinh axit ting, tinh oxi héa giam tir HC1O dén HCIO, (tinh axit HCIO yéu hon axit cacbonic)
2. Céc chét can ghi nhé

a. Quang chua Clo

- Cacnalit (KC1.MgCl,.6H,0)

- Xinvinit (KC1.NaCl)

b. Axit c6 chira Oxi cua Clo
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- Axit hipocloro (HCIO)
- Axit cloro (HCIO,)
- Axit cloric (HCIO;)
- Axit pecloric (HCIO,)
c. Quéng chira Flo
- Florit (CaF,)
- Criolit (Na3zAlF)
d. Khac
- Nudc Javen (NaCl + NaClO)
- Clorua Vi (CaOCl,)
- Kali Clorat (KC10O;)
3. Tinh chat, diéu ché, ing dung
a. Clo
- Tinh chét vat 1y: Chat khi mau vang, doc, mui xdc, ning hon khong khi, tan nhiéu trong dung méi hitu co
- Tinh chét hoa hoc: Tac dung kim loai tao mudi (KL 1én hoa tri cao nhét), tac dung hidro tao HCI, tic dung H,0 tao HCI va HCIO,
tac dung kiém tao mudi cua axit HCI va HCIO (6 nhiét do cao tao mudi HCI va HCIO3), tac dung vai mudi Halogen khac (trir F), oxi
hoa dugc nhiéu chat
- Diédu ché: Phong thi nghiém: HCI dac phan Gng véi MnO,, KMnO,4, KCIO;. Cong nghiép: Pién phan dung dich NaCl bao hoa co
mang ngan
- Ung dung: Sat tring, ty trang, san suat hop chat
b. Hidro Clorua (HCI khi)
- Tinh chat héa hoc: Khong dbi mau quy tim, khong tac dung v6i CaCOs giai phong khi
c. HCI
- Tinh chét hoa hoc: Téac dung véi kim loai truée H, tac dung véi oxit bazo, bazo, muéi, chét oxi hoa manh
- Piéu ché: Phong thi nghiém: NaCl tac dung H,SO, d4m dic. Cong nghiép: Phuong phap sunfat (NaCl + H,SO,), téng hop tir H, va
Cl,
d. Nudce Javen va Clorua Voi
- Piéu ché: Javen: NaOH + HCI. Clorua Véi: Ca(OH), + Cl,
- Ung dung: Sat tring, tdy mau, tiy ué
e. KCIO;
- bidu ché: Cl, + KOH
- Ung dung: Ché tao thudc nd, phao hoa, diém
f. Flo
- Tinh chét vat ly: Chét khi luc nhat, doc
- Tinh chit héa hoc: Oxi héa toan bo kim loai va phi kim trir Oxi, Nito, tac dung H, gay nd, tac dung nuéc tao HF
- Diéu ché: Pién phan KF + 2HF
- Ung dung: Ché tao nhién liéu tén lira, chira sau ring
g. Silic Tetraflorua (SiF,)
- Ung dung: Khic chit 1én thiy tinh
h. Brom
- Tinh chat vat 1y: Chét 16ng d6 nau, d& bay hoi, doc
- Tinh chét hoa hoc: T4c dung véi kim loai, H,, H,0, chat oxi hoa
- biéu ché: Khi Clo suc qua dung dich Bromua
- Ung dung: Ché tao dugc phim, pham nhudm, diéu ché AgBr dé trang phim
i. lot
- Tinh chét vat Iy: Tinh thé mau tim, c6 anh sang kim loai, khi dun nong hodc lam lanh nhanh c6 sy thang hoa (chuyén tir rin sang khi
ma khong qua 1ong hodc ngugc lai), tan nhiéu trong dung méi hitu co
- Tinh chat héa hoc: Téc dung tinh bot tao chit mau xanh, tic dung kim loai, H,
- Piéu ché: Khi Clo suc qua dung dich Iotua
- Ung dung: Sat trung, ché tao duoc phém, mudi iot
VI. NHOM OXI
1.Luuy
- C4u hinh xs* xp*
- Tinh oxi hoa giam dan tir Oxi dén Telu
- Do am dién giam dan tir Oxi dén Telu
- Ban kinh tang dan tir Oxi dén Telu
- Tinh bén giam dan tir H,0 dén H,Te
2. Tinh chét, diéu ché, img dung
a. Oxi
- Tinh chét vat 1y: Chat khi khong mau, khéng mui, it tan trong nudc
- Tinh chét héa hoc: Téc dung v6i kim loai (trir Ag 6 nhiét d¢ thuong, Au, Pt), phi kim (trir Halogen), hop chét
- biéu ché: Phong thi nghi¢m: Phan huy KMnO,, KClO3, H,0,. Cong nghi¢p: Chung cAt phén doan khong khi 16ng, dién phan nudc
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- Ung dung: Thudc nd, khi tho, han cit kim loai, luyén thép
b. Ozon
- Tinh chét vat 1y: Chét khi mui dac trung, mau xanh nhat, tan nhiéu trong nudc so voi oxi
- Tinh chét héa hoc: Téc dung kim loai (trir Au, Pt), hop chét chua I
- Piéu ché: Oxi — (tia UV) > Ozon
- Ung dung: Téy tring, khir tring, chira sau ring. Nhiéu Ozon gay doc
c. Hidro Peoxit (H,0,)
- Tinh chét vat 1y: Chat long khong mau, tan v6 han trong nudc
- Tinh chit héa hoc: Phan huy tao O,, tic dung vai chét oxi hoa va chét khir
- Ung dung: Téy tring, khtr tring

d. Luu huynh
- Tinh chat vat 1y
CAu tao tinh thé va tinh chat vat Iy Luu huynh ta phuong Sa Luu huynh don ta SB
Khoi lugng riéng 2,07 g/em’ 1,96 g/cm’
Nhiét d nong chay 113°C 119°C
Nhiét d§ bén Dudi 95°C T 95°C dén 119°C

- Tinh chat héa hoc: Tac dung kim loai va H, & nhiét d6 cao, tac dung phi kim
- Didu ché: H,S tac dung SO,
- Ung dung: Diéu ché H,SO,, tay trang, Iuu hoa cao su
e. Hidro Sunfua (H,S)
- Tinh chét vat 1y: Chat khi khong mau, mui trimg thdi, doc
- Tinh chét héa hoc: Téac dung kiém tao mubi trung hoa MS va mudi axit MHS, tac dung Oxi, tac dung Clo + H,0O tao H,SO,
- Diéu ché: FeS tac dung HCI
- Tinh chit mubi sunfua: Mubi sunfua cua kim loai nhom IA, IIA tan trong nudce va tac dung axit HCl, H,SO, lodng tao H,S, mudi
sunfua PbS, Cu$S khong tan trong nudc va khong tac dung axit, mubi ZnS, FeS khong tan trong nudc nhung tac dung axit tao H,S
f. Luu huynh dioxit (SO,)
- Tinh chét vat 1y: Chat khi khong mau, mui hic, doc, tan nhiéu trong nudce
- Tinh chét hoa hoc: Tan trong nude tao H,SO; 12 axit yéu (manh hon H,S), tdc dung bazo tao mubi trung hoa MSO; va mudi axit
MHSO3, tac dung Halogen, KMnO,, H,S, Mg
- Diéu ché: Phong thi nghiém: Na,SOs tac dung H,SO4. Cong nghiép: D6t luu huynh, dét quing Pirit sit (FeS,)
- Ung dung: Gay mua axit, san xuat H,SO,, tiy tring, chdng mdc
g. Luu huynh trioxit (SO3)
- Tinh chét vat ly: Chét long khong mau, tan vo han trong H,O va H,SO,
- Tinh chét hoa hoc: Téac dung H,O tao H,SO,, tac dung oxit bazo, bazo tao mudi sunfat
- Didu ché: SO, + 0, € (V,05) > SO;
- Ung dung: Trung gian diéu ché H,SO,
h. Axit sunfuric
- Tinh chét vat 1y: Chat long song sanh, khong mau, khong bay hoi
- Tinh chét hoa hoc: Axit sunfuric lodng: Lam quy tim d6i mau do, tac dung kim loai trude H. Axit sunfuric dac: Tac dung kim loai
(trtr Au, Pt), phi kim, hop chat, Al, Fe, Cr khong tac dung voi axit sunfuric dac ngudi, hit 4m
- biéu ché: Oleum (H2S04.n80;3) tac dung véi nuge
-Ung dyng: Lam pham nhudm, son, phén bon, tay rira, gidy, soi
VIL TOC PO PHAN UNG VA CAN BANG HOA HQC
- The d6 phan ing: v = (C, — C)/[(t — t;) =~HC, - C)/(t2 — t1)
- Yéu t anh huong toi toc dd phéan tng
+ Khi tang nong do thi tbc do phan 1 ung tang
+ Pbi v6i phan g c6 chét khi, khi tang ap suét, toc do phan tng ting
+ Khi tang nhiét do, tbc d6 phan | Ung tang
+ Khi tang dién tich bé mat thi téc do phan g tang
+ Chét xuc tac lam tang tdc do phan tmg, nhung van con lai sau phan ung
- Hang sb can bang: aA + bB €= ¢C + dD > K, = ([C]*.[D]*/([A]".[B]®). Chét rin dwoc coi 12 hing s6, khong c6 mit trong biéu
thire
- Yéu t6 anh huong toi chuyén dich can bang
+ Khi tang hodc giam nong do chat nay, can bang chuyén dich theo huéng lam giam hoic ting nong do chat do
+ Khi tang hodc giam ap suét ctia chat nay, can bang chuyén dich theo huong lam giam hodc tang ap suét chit do
+ Khi tang nhiét d9, can bang chuyen dich theo phan tng thu nhiét. Khi giam nhiét do, can bang chuyen dich theo phan ung téa nhiét
+ Chét xuc tac khong lam cén bang chuyén dich
VIIL. SUDIEN LY
- P dién ly: a = n/n, vdi n 1a s6 phén tr phan ly ra ion, n, la tong sé phan tir hoa tan. Khi pha lodng thi d¢ dién ly cua chat dién ly
tdng
- Axit va bazo theo thuyét Arenius
+ Axit 1a chét khi tan trong nudc phan ly ra H
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+ Bazo 1a chét khi tan trong nuéc phan ly ra OH”
+ Hidroxit ludng tinh 14 chat khi tan trong nuc vira phan ly theo kiéu axit, vira phéan ly theo kiéu bazo
- Axit va bazo theo thuyét Brostest
+ Axit 1a chat nhuong proton (H")
+ Bazo 1a chat nhan proton
+H0 la chit ludng tinh
- Hang so phén ly axit: K, cang nho, axit cang yeu
- Hang sO phan ly bazo: Ky cang nho, bazo cang yéu
- Mudi trung hoa 1a mudi khéng con chira gdc axit ¢6 thé phan ly H'
- Mudi axit 1a mubi con chira géc axit ¢6 thé phan ly ra H'
IX. NHOM NITO
1.Luuy
- CAu hinh xs* xp’
- Trong hop chét, Nito c6 s6 oxi hoa -3, 1, 2, 3, 4, 5, cac nguyén t khac ¢6 s6 oxi hoa -3, 3, 5
- Béan kinh ting dan tir Nito dén Bitmut
- B¢ am dién giam dan tir Nito dén Bitmut
- Nang lugng ion héa thir nhit giam tir Nito dén Bitmut
- Tinh axit va hidroxit tvong g giam dan tir Nito dén Bimut
2. Céc chét can ghi nhé
a. Phan bon
- Phan dam amoni: Chtra géc NH,"
- Phan dam nitrat: Chira géc NO;5
- Phéan Ure: (NH,),CO
- Phan Supephotphat don (14 — 20% P,0s): Ca(H,PO,), + CaSO,
- Phan Supephotphat kép (40 — 50% P,Os): Ca(H,PO,),
- Phan 1an néng chay (12 — 14% P,0s): Hon hop photphat, silicat véi Ca, Mg
- Phén kali: Chira goc K*
- Phan hon hop Nitrophotka: (NH,),HPO4 va KNO;
- Phan phtrc hgp Amophot: NH,H,PO, va (NH4),HPO,
- Phan vi lugng B, Mn, Mo, Cu, Zn
b. Quéang chira Photpho
- Apatit (3Ca3(PO,),.CaF,)
- Photphorit Ca3(PO,),
¢. Quang chura Nito
- Natri Nitrat (Diém tiéu) (NaNOs)
3. Tinh chat, diéu ché, img dung
a. Nito
- Tinh chét vat 1y: Khong mau, khong muii, khong duy tri sy séng va su chay
- Tinh chét hoa hoc: Téac dung H,, kim loai, tdc dung Oxi tao NO
- Piéu ché: Phong thi nghiém: Pun NH,NO, bdo hoa, Natri Nitrit + Amoni Clorua. Céng nghiép: Chung cét phan doan khong khi long
- Ung dung: Téng hop NH;, HNO3;, phan dam
b. Amoniac
- Tinh chét vat 1y: Chat khi khong mau, mui khai, nhe hon khéng khi, tan nhiu trong nuéc
- Tinh chit hoa hoc: Tac dung véi nuéc, axit, dung dich mudi, hoa tan hidroxit hodc mudi it tan tao phuc chét (Cu(OH),, AgCl), tac
dung Oxi tao Nito (tac dung Oxi trong khong khi tao NO), tac dung Clo, oxit kim loai tao Nito
- Diéu ché: Phong thi nghiém: Mudi Amoni tac dung véi kiém (Iam kho khi NH; bang CaO). Cong nghiép: N, + H,
- Ung dung: San xuat HNO;, phan dam, Hidrazin (N,H,) lam nhién li¢u tén Itra
¢. Mubi Amoni
- Tinh chét vat ly: Tinh thé ion, dé tan trong nudc
- Tinh chét hoa hoc: Téac dung dung dich kiém tao NH;, phan ung nhiét phan:
+ Mudi Amoni khong chira gdc axit ¢6 tinh oxi hoa thi phan hily thanh NH;
+ Mudi Amoni chtra géc axit c6 tinh oxi hdéa nhu axit nitro, axit nitric nhiét phan lan Iwot thanh N,, N,O
d. Axit Nitric
- Tinh chat vat 1y: Chét 16ng kém bén, phan hity 1 phan thanh NO,, tan v6 han trong nude
- Tinh chét héa hoc: Lam quy tim ddi mau do, tic dung oxit bazo, bazo, mudi axit yéu tao thanh mudi nitrat, tac dung kim loai (trur
Au, Pt), tac dung véi Al, Zn tao NH4;NO;, Fe, Al, Cr thu dong hoa voi HNO; dac, ngudi, tdc dung phi kim va hop chét
- Pidu ché: Phong thi nghiém: NaNO; + H,SO, tao HNO; va NaHSO,. Cong nghiép: NO, + H,O + O,
e. Mubi Nitrat
- Tinh chét vat ly: Tan nhiéu trong nudc, la chét dién ly manh
- Tinh chat héa hoc: Phan tmg phan huy:
+ Mubi Nitrat chira kim loai IA, IIA phéan hiy thanh MNO, + O,
+ Mudi Nitrat chtra kim loai truéc H va Cu phan hiy thanh MO + NO, + O,
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+ Mudi Nitrat chtra kim loai sau H phan hiy thanh M + NO, + O,
+ Nhan biét ion Nitrat: 3Cu + 8H" + 2NO5 > 3Cu*" + 2NO + 4H,0 va 2NO + O, > 2NO,
+ Ung dung: Lam phén bon héa hoc, KNO; lam thudc nd den véi ti 1€ 75% KNOs, 10% S, 15% C

f. Photpho
- Tinh chat vat 1y
Photpho trang Photpho d6
Chat ran trong suot, mau trang hay mau vang nhat, cau truc mang tinh the Chat bot mau do co cau trac polime, kho nong
phan tir, mém, d& nong chay, doc, giy bong, tan nhiéu trong dung méi hitu co, chay, kho bay hoi
phat quang mau lyc nhat trong bong tdi

- Tinh chat hoa hoc: Tac dung kim loai, halogen, lvu huynh, tac dung véi oxi tao P,O; (thiéu oxi) hoac P,Os (thira oxi) (vai Clo tuong
tur), tac dung hop chét

- Diéu ché: Cong nghiép: Nung quing Apatit vi than coe & 1200°C trong 10 dién

- Ung dung: San xuét H;PO,, diém, bom, dan

g. Axit photphoric

- Tinh chét vat 1y: Chét rin dang tinh thé, khong mau, tan v6 han trong nudc, hdo nude

- Tinh chit hoa hoc: Phan hiy tao H4P,0; > HPO;, lam déi mau quy tim, tic dung bazo, oxit bazo, mudi, kim loai (khi tac dung bazo
hay oxit bazo thi tuy theo lugng chét ma san phdm tao ra 1a mubi trung hoa, mudi axit hay hdn hop mubi)

- Diéu ché: Phong thi nghi¢m: P + HNO;. Cong nghiép: H,SO, tadc dung v6i quing chira photpho, P,Os tac dung H,O
- Ung dung: San xuat phéan lan

h. Mubi photphat

- Tinh chat vat Iy: Tat ca mudi dihidrophotphat déu trong nudc, mudi hidrophotphat va photphat bao gdm Na, K, amoni 13 tan nhiéu,
con lai khong tan hodc it tan

+ Mudi photphat trung hoa: Na;PO,, Ca3(PO,),, (NH4);PO,

+ Mudi dihidrophotphat: NaH,PO,, Ca(H,PO,),, NH;H,PO,

+ Mudi hidrophotphat: Na,HPO,, CaHPO,, (NH,),HPO,

- Tinh chat héa hoc: Mudi photphat thiy phan tao OH

- Nhén biét ion photphat: Ag" + PO, > Ag;PO,

X. NHOM CACBON

1.Luuy

- C4u hinh xs* xp’

- Trong hop chit ¢6 s6 oxi hoa -4, 2, 4

- Ban kinh nguyén tir ting dan tir Cacbon dén chi

- Do bén nhiét giam tir CH, t6i PbH,

2. Céc chét can ghi nh

a. Quang chua Cacbon

- Canxit (CaCO;)

- Magiezit (MgCOs)

- Dolomit (CaC0O;.MgCO;)

b. Quang chua Silic

- Cat (S10,)

- Cao lanh (A1,05.2S5i0,.2H,0)

- Xecpentin (3Mg0.25i10,.2H,0)

- Fenspat (Na,0.Al1,05.6S10,)

3. Tinh chat, diéu ché, ing dung

a. Cacbon
- Tinh chét vat 1y
Kim cuong Than chi Fuleren Cacbon v6 dinh hinh
Tinh thé nguyén tir khong mau, Tinh thé cau tric 16p mau xam Cau trtc hinh cau Bao gom than gd, than xuong cau
trong sudt, khong dan dién, dan den, anh kim, dan dién kém rong, gé)m C10, Ceo tao xép, c6 kha nang hép phu khi
nhiét kém, cing nhét kim loai, mém
- Tir}h ch@t hoéa hoc: Tac dung O, tao CO,, tac dung CO, tao CO, tac dung H,, kim loai, hgp chat
- Diéu che

+ Kim cuong diéu ché bang nung than chi

+ Than chi diéu ché bang nung than cc

+ Than cbc diéu ché bang nung than m&

+ Than gd diéu ché bang dbt gb

+ Than mudi diéu ché bang nhiét phan CH,

- Ung dung

+ Kim cuong lam d6 trang sirc, ché tao dao cét thuy tinh
+ Than chi lam dién cuc, bat chi den

+ Than cbc 1am chét khir luyén kim

+ Than g0 ché tao thudc nd den, thude phao, chat hip phu
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+ Than mudi san Xuét muc in, Xi danh day
b. CO
- Tinh chét vat 1y: Chat khi khong mau, khéng mui, it tan trong khong khi, bén nhiét, doc
- Tinh chét héa hoc: Téc dung voi Oxi, tic dung vdi clo tao photghen (COCl,), khir oxit kim loai thanh kim loai
- Piéu ché: Phong thi nghiém: HCOOH. Céng nghiép: C + H,0 = CO + O, (khi than uét chita 44% CO), CO, + C = 2CO (khi 16 ga
chura 25% CO)
C. COZ
- Tinh chét vat ly: Chét khi khong mau, tan vira trong nudc, CO, hoa thanh khéi ran tr’Eing (nudc da kho)
- Tinh chét héa hoc: Téc dung voi Al, Mg, tac dung bazo, oxit bazo tao mudi cacbonat
- biéu ché: Phong thi nghiém: CaCO; + HCI. Cong nghiép: bébt than, nung voi, 1én men Glucozo
- Ung dung: Nudc d4 kho bio quan thyc pham, dap dam chay Oxi
d. Mudi Cacbonat
- Tinh chat vat 1y: Mudi Cacbonat ctia kim loai kiém (trir Li), amoni va cac mudi Hidrocacbonat d& tan trong nudc
+ Mudi Cacbonat chtra CO32'
+ Mudi Hidrocacbonat chtra HCO5y
- Tinh chét hoa hoc: Mudi Cacbonat tac dung axit giai phong CO,, mudi Hidrocacbonat tac dung dung dich kiém tao mudi Cacbonat,
cac mudi Cacbonat cua kim loai kiém bén véi nhiét, mubi Cacbonat khac phén huy tao oxit, mudi Hidrocacbonat phén huy tao mudi
Cacbonat
- Ung dung:
+ CaCO; lam chit don cao su
+ Na,COj5 (soda khan) dung trong cong nghiép thiry tinh, d6 gdm, bot giat
+ NaHCO, lam thubc giam dau da day

e. Silic
- Tinh chét vat ly
Silic tinh thé Silic v6 dinh hinh
Cau tric giong kim cuong, mé}l xam, c¢6 anh kim, c6 tinh ban Chat bot mau nau
dan

- Tinh chat héa hoc: Tac dung phi kim, tdc dung dung dich kiém giadi phong H,, tac dung kim loai

- Didu ché: Phong thi nghiém: SiO, + Mg. Cong nghiép: SiO, + C

- Ung dung: Ché tao pin mat troi, chat ban din

f. Si0O,

- Tinh chét vat 1y: Dang tinh thé (tinh thé thach anh), khong tan trong nuéc

- Tinh chét héa hoc: Téc dung kiém hodc mubi cacbonat tao silicat, tac dung HF tao SiF, (dung HF khic chit 1én thuy tinh)
g. Axit Silixic (H,SiOs)

- Tinh chét vat 1y: Dang keo, khong tan trong nuéc

- Tinh chit héa hoc: Phan huy tao SiO,, tinh axit yéu hon H,CO;

h. Mudi Silicat

- Tinh chat vat 1y: Mudi Silicat kim loai kiém tan dugc trong nudc, thiy tinh 1ong (dung dich dam dic Na,SiO; va K,Si0;)
- Tinh chit héa hoc: Mudi Silicat kim loai kiém bj thiy phan tao méi truong OH”

k. Cong nghiép Silicat

- Thiy tinh: Chét v dinh hinh

+ Thuy tinh thudong (Na,0.Ca0.6Si10,)

+ Thuy tinh Kali (K,0.Ca0.6Si0,) nhiét 6 ndong chay cao, dung ché tao dung cu thi nghiém, éng kinh, lang kinh
+ Thity tinh pha 1& (chira chi oxit) d& néng chdy va trong subt

+ Thuy tinh thach anh (silic tinh khiét)

+ Thuy tinh mau luc (chtra Cr,03)

+ Thily tinh mau xanh nudc bién (chira CoO)

- P gdém: Ché tao tir dit sét va cao lanh

+ Gach va ngoi (dét sét va cat)

+ Gach Diat (93 — 96% Si0,, 4 — 7% CaO va dit sét)

+ Gach Samot (bdt samot, dat sét, nudc)

- Xi mang: Vit liéu két dinh

+ Xi mang Pooclang (canxi silicat Ca;SiOs va canxi aluminat Ca;(AlOs),)

XI. PAI CUONG HOA HQC HUU CO

- Bic Cacbon bing sb Cacbon lién két v6i n6

- Danh phép hitu co
+ Tén sé dém va tén mach cacbon chinh
1 2 3 4 5 6 7 8 9 10
Mono Di Tri Tetra Penta Hexa Hepta Octa Nona Deca
Met Et Prop But Pent Hex Hept Oct Non Dec

- Bong ding: Hop chit c6 thanh phan hon kém nhau CH,
- Bong phan: Cung cong thire phan tir, khac cong thie cau tao
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+ Pdng phan mach C
+ Pdng phan nhom chirc
+ Déng phén hinh hoc (cis — H cung phia, trans — H khéc phia)
X. HIDROCABON NO
1. Ankan (C,Hy,1, (n> 1) (no, mach ho), déng phén mach C)
a. Tinh chét hoa hoc
- Thé: Thay H & C bac cao (san pham chinh tmg véi gdc bén dya vao lién két H alpha)
- Tach: Dé Hidro hoa (tach H tao anken hodc xicloankan).
- Cracking: C,H,,+» 2 C,H,o + CiHy (a + b=n)
- Oxi héa: C H,,+» + (30n+1)/20, 2 nCO, + (n+1)H,0
b. Diéu ché
- Cracking
- Cong: H, vao hidrocabon khong no. (VD: anken)
- Nhiét phan mudi: RCOONa + NaOH > RH + Na,CO; (xtc tac CaO, t°)
- Ghép gbe: (Wurtz) RX + R, X + 2Na > RR; + 2NaX
- CHy tao ra tur phan tng thuy phan Al,C; hodc tir phan tng C va H,
C. Ung dung: CH4 lam nguyén liéu téng hop CH;0H, HCHO, C,H, va dan xuét halogen
2. Xicloankan (C,H,, (n > 3) (no, mach vong), déng phén nguyén tr C tao vong, s6 nhanh va hinh hoc)
a. Tinh chat hoa hoc
- Cong: (véi xicloankan vong 3, 4) (cong H,, Br,,.. .d6i xung)
- Thé: (nhu ankan) (vong 5, 6)
- Oxi hoa: C H,, + 3n/20, 2 nCO, + nH,O
b. Dléu Ché: C6H14 > C6H12 + H2
¢. Ung dung: Lam dung mai, diéu ché chit khac
XII. HIDROCACBON KHONG NO
1. Anken (C,H,, (n > 2), déng phén mach C, vi tri ndi déi, hinh hoc)
a. Tinh chat hoa hoc
- Cong: Electrophin hodc gbc tu do. VD: H,, Br,, HX, X,, H,0
+ CnHZn + H2 > CnH2n+2
+ CnHZn + BI'Z > CnHanrz
+ CnHZn + HBr 2> CnH2n+1Br
+ Dic biét CH;CHCH, + HBr = CH;CHBrCH;
+ Nhung CH3;CHCH, + HBr/peroxit 2 CH;CH,CH,Br
- Trung hop: Tao polime.
- Oxi héa hoan toan: C,H,, + 3n/20, = nCO, + nH,0
- Oxi hoa khong hoan toan
+RCHC(R))R, + O3 » RCHO + R;COR; (cacbonyl) + H,0,
+RCHC(R|)R; + KMnO4 = RCOOK + R;0CR; + MnO, + H,0 + KOH
+ RCHCHR; + KMnO, + H,0 - RCH,0OHCH,0OHR, + MnO, + KOH
b. Diéu ché
- D& hidro hoa: Ankan (tach Hy).
- Cracking ankan: C,H,, 2 C,H,» + CyHy, (@ +b =n)
- Ghép gbc: CH;Cl + CH,CHCI + 2Na > CH;CHCH, + 2NaCl
- Nhiét phan mudi: RCOONa + NaOH > RH + Na,CO; (xuc tac CaO, t°)
- Tach nude ancol: C,H,,+;OH = C,H,, + H,O (xtc tdc H,SO4, 170°)
- Dan xuit halogen
+ C,H,,Br, + Zn - C,H,, + ZnBr,
+ C,H,,Br + KOH - C H,, + KBr + H,0
- bi tir mono halogen: RCH,CHXR; > RCHCHR; + HX
- C,H, diéu ché C,H;OH
c. Ung dung: Téng hop polime va chit khac
2. Ankadien (C,Ha, (n > 3) (mach ho, hai ndi d6i C (lién hop: 2 ndi d6i cach nhau mét nbi don), ddng phan mach C, vi tri 2 nbi doi
va hinh hoc)
a. Tinh chét hoa hoc
- Cong: H, (ti 18 1:1 va 1:2), Br, (t°thép cong 1:2, t° cao cong 1:4).
- Trung hop: San phim cong 1:4.
- Oxi héa hoan toan: C,Hy,+, + (3n-1)/20, = nCO, + (n-1)H,0
- Oxi hoa khong hoan toan: 3C H,,, + 4KMnO, + 8H,0 - 3C,H,,,(OH), + 4MnO, + 4KOH
b. Diéu ché
- Tt rugu: 2C,HsOH - CH,CHCHCH, + 2H,0 + H, (xtc tac Al,03/Zn0, 450°)
- Tur vinylaxetylen: CHCCHCH, + H, = CH,CHCHCH, (xtc tac Pd, t°)
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- Tt butan: CH3CH2CH2CH3 > CHchCHCHz (XﬁC tac Nl, to)
c. Ung dung: Téng hop polime
3. Ankin (C,H,,.» (n > 2) (mach hd, 1 néi 3), ddng phan mach C, vi tri ndi 3)
a. Tinh chat hoa hoc
- Cong: Gidng anken, phan tng xay ra theo ti 1& 1:1 hay 1:2.
- Bime h6éa 2CHCH - CH,CHCCH
- Trime héa 3CHCH > C¢Hg
- Oxi héa hoan toan: C, Hy,., + (3n-1)/20, = nCO, + (n-1)H,O
- Oxi hoa khong hoan toan
+ CH3CCH; = 2CH;COOH (xuc tac [O])
+ RCR;C & RCOOH + R;COOH (xtc tac [O])
+ CHCH > (COOH), (xuc tac [O])
- Thé: Cac ankyl ¢6 nbi 3 ddu mach tham gia phan ung thé bai kim loai hodc ion kim loai hoa tri I (Na, Ag, Cu,...).
- Trang hop: 3C,H, > CeHe (600 — 800°C)
- C2H2 dung dé diéu ché andehit, axit, PVC, PVA.
b. Piéu ché
- Tur ankan: C H,.» 2 C H,,, + 2H, (xUc tac t°)
- Dan xuit halogen: C,H,,,Brs + 2Zn > C,Ha,,+ 2ZnBr,
- CyH,,Br; + 2KOH - C,H,,, + 2KBr + H,0
- Diéu ché riéng C,H,: CaC, + 2H,0 - Ca(OH), + C,H,
- 2CH, = C,H; + 3H, (lam lanh nhanh)
¢. Ung dung: Han xi, diéu ché Vinyl Clorua, Vinyl Axetat, Vinyl Axetilen, Andehit Axetic
4. Tecpen (CsHg, (n > 2) (mach hé hay mach vong, ndi doi), khong xét dong phan)
a. Dan xuat chira oxi ciia Tecpen
- Geraniol (C;oH;30 mach ho) tinh dau hoa h{“)ng
- Xitronelol (C;oH0O mach h¢) tinh diu sa
- Mentol (C,¢H,¢0 mach vong) tinh dau bac ha
- Menton (C,oH;3O mach vong) tinh diu bac ha
b. Ngudn Tecpen thién nhién
- Squalen (C;oHsg) diu gan cé
- Caroten va Licopen (C4Hse) sdc td do ca rdt va ca chua chin
- Retinol (Vitamin A Cy0H,,OH) long do trimg, dau gan ca
- Phitol (C20H390H) dlép luc
c. bidu ché: Chung cét 16i cudn hoi nuée
d. Ung dung: Cong nghiép mi phim, dugc phim, thuc phim
XIII. HIDROCACBON THOM
1. Benzen (C¢Hg) va Ankylbenzen
a. Tinh chét hoa hoc
- Phan tng thé: Thé Br,, Cl,
- Phan tng nitro héa: Tac dung HNO; tao (MNO,)
- Phan tng cong: Cong Cl,, H,
- Phan ing oxi hoa
+ Benzen khong phan trng KMnO,
+ Ankyl Benzen phan tng KMnO,: C¢HsCH; > CsHsCOOK - CsHsCOOH
+ Phan ung chay: C¢Hg + 7.50, = 6CO, + 3H,0
- Tinh thom: D& thé, kho cong, bén vimng vé6i chét oxi hoa
b. Diéu ché
- Chung cét ddu mé
- Diéu ché tir ankan, xicloankan: C¢H;, > C¢Hg, C-H; > C4HsCHs
- C¢HsC,Hs diéu ché tir benzen va etilen
c. Ung dung
- Benzen: Tong hop polime, diéu ché Nitro benzen, anilin, phenol
- Toluen: San xuat thudc nd6 TNT (Trinitro Toluen)
2. Stiren (C6H5C2H3)
a. Tinh chét hoa hoc
- Cong Cl,, Br,, HCI, HBr vao nhém C,H;
- Trung hop, déng trung hgp véi buta-1,3-dien tao poli (butadien-stiren)
- Oxi héa KMnO, ¢ nhom C,H;
b. Ung dung: San xuit Polime
3. Naphtalen (C;,Hg)
a. Tinh chét hoa hoc
- Phan tmg thé (d& hon benzen)
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- Phan tmg cong H,
- Phan tng oxi hoa véi Oxi, khong phan tng véi KMnO4
b. Ung dung: Ché tao chét déo, phém nhudm, chéng gian
XIV. DAN XUAT HALOGEN - ANCOL - PHENOL
1. Dan xuét Halogen (C,H,,1 X hay R-X, déng phén mach Cacbon va déng phén nhom chirc)
a. Luu y: Bac din xu4t Halogen bang bac Cacbon lién két voi nguyén tir Halogen
b. Tinh chit hoa hoc
- Thé Halogen béng OH, NH;, CN:
+RX + OH - ROH + X
+RX + NH; - RNH, + X
+RX +CN > RCN + X
- Phan mg loai HX: RCH,CHXR; » RCHCHR, + HX
- Quy tic Zaixep: Khi tich HX khoi dan xuit Halogen, nguyén to X wu tién tach chung véi H cua Cacbon bac cao hon bén canh (San
pham chinh)
- Phan ung v6i Mg: RBr + Mg - RMgBr
c. Ung dung: Lam dung méi, téng hop chét hiru co, diét sdu bo (CsHCly)
d. Diéu ché
- Halogen hoa ankan: RH + X, > RX + HX
- Cong hop HX vao anken: RCHCHR, + HX - RCH,CHXR,
- Ancol tac dung tac nhan chtra halogen (HX, PXs, SOX,)
2. Ancol (ROH, ddng phan mach Cacbon, dong phan nhom chtrc)
a. Cong thirc tong quat
- Ancol no, mach h¢: C,H,,,0, (1 <x<n)
- Ancol khong no, mach hé: C,Hy, 5400k
b. Tinh chét héa hoc
- Phan trng véi Na gidi phong H,
- Glixerol hoa tan Cu(OH), tao phirc chit: 2C;Hs(OH); + Cu(OH), = 2C;Hs(OH),CuO, + 2H,0
- Tac dung Axit: ROH + HX - RX + H,0
- Phan tng tach nude (tao ete & 140°C, tao anken & 180°C, tach theo quy tic Zaixep)
- Phan ing oxi hoa
+ Ancol bac mot tic dung CuO > Andehit + Cu + H,0 (hodc tao Axit Cacboxylic tuy tac nhén)
+ Ancol béc hai tac dung CuO - Xeton + Cu + H,O
+ Ancol bac ba tic dung CuO -> Gay mach cacbon
+ Phan ung chay C,Hy,:nO + (3n/2)02 - nCO, + (n+1)H,0
c. Ung dung: Tong hop cac chat, metanol tao axit fomic (tac dung CuO), tao axit axetic (tic dung CO)
d. Piéu ché
- C,H,, + H,O
- (CGHIOOS)n > nC6H1206 > 21’1C2H5OH + 2C02
- Diéu ché metanol
+CO +2H,
+2CH, + O,
3. Phenol (C¢Hs5(OH)y, d@)ng vi tri phan nhém chure)
a. Tinh chét hoa hoc
- Tinh axit: Khong lam d6i mau quy tim, tac dung dugc vdi kim loai manh va bazo (tinh axit yéu hon H,CO3)
+ C¢HsONa + H,CO; > C¢HsOH + NaHCO;
- Phan ﬁ’l’lg thé: C6H50H + Xz/HNOg/HzSO4 > CéHgOHX3/C6H20H(NO2)3/C6H20H(803)3
- Tac dung FeCl, tao phue
b. Ung (dung: San xuét Poliphenolfomandehit, thudc nd (2,4,5 trinitro phenol), thudc diét c6 2,4-D (axit 2,4 diclophenoxiaxetic), dién
nédm moc (nitro phenol)
C. Dleu Che C6H5Cl + NaOH > C6H50Na + HCl 2> C6H5OH
XIV. ANDEHIT — XETON — AXIT CABOXYLIC
1. Andehit (C,H,,0, RCHO (n> 1), déng phan mach Cacbon, déng phan nhém chuc)
a. Tinh chét hoa hoc: Cong H, tao ancol béc 1, cong H,O, cdng HCN tao ROHCN, tac dung Br,, KMnO, tao axit, tac dung toluen,
phan Uing trang bac
b. Ung dung: Tao poliphenolfomandehit, tao axit axetic
c. Diéu ché: Ancol bac 1 + CuO, CH;0H + 0,, CHy + O,, CoH, + O,, C,H, + H,0
2. Xeton (C,H,,0, RCOR, (n > 3), ddng phan mach Cacbon)
a. Tinh chét hoa hoc: Cong H, tao ancol bac 2, khong tac dung Br,, KMnO,
b. Ung dung: Dung méi, tong hop céc chit
c. biéu ché: C,H,,, (n>3) + H,0, oxi héa Cumen
3. Axit Cacboxylic (C,H,,0,, RCOOH (n > 1), ddng phan nhom chirc)
a. Tinh chit hoa hoc
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- Tinh axit: Ddi mau quy tim, tac dung kim loai, bazo, mudi cta kim loai yéu hon (HCOOH c6 tinh axit manh nhf'lt, axit cacboxylic
manh hon H,COs3)
- Phan ung este hoa: R,OH + RCOOH - RCOOR,
- Phan ung tach nudc: 2RCOOH - RCO-O-COR (anhidrit axit)
- Thé X, & gbc no
- Thé & vong thom (vi tri meta, kho hon thé benzen)
- Cong vao gbe khong no
- Tac dung anken, ankin tao este
b. Diéu ché
- Oxi hoa anken, ankin, ancol, andehit, hop chat cacbonyl
- Thuy phan este, hop chit nitrin, anhidrit axit, clorua axit
c. Ung dung: Tong hop cac hop chit hitu co
XV.ESTE - LIPIT
1. Este (C,H»,0,, RCOOR, (n > 2), dong phén mach C, ddng phan nhom chirc)
a. Tinh chét hoa hoc
- Phan ng thuy phén
+ RCOOR; + H,0 - RCOOH + R;OH
+ RCOOR; + NaOH - RCOONa + R;OH
+ Piac biét RCOOC¢H;s + NaOH - RCOONa + C¢HsOH, C¢HsOH + NaOH - C¢HsONa + H,O
- Phan ung khir véi LiAlH,: RCOOR; - RCH,0H + R;OH
- Phan tmg cong ctia gdc khong no
- Phan tng trung hop
b. Diéu ché
- Este cua ancol: Ancol + Axit Cacboxylic
- Este cua phenol: Phenol + Anhidrit Axetic
c. Ung dung
- Lam dung moi, giai khat, mi phim
- Poli (metyl acrylat), Poli (metyl meta acrylat) lam thay tinh hitu co
- Poli (vinyl axetat) ding lam chét déo
- Poli (Vinyl ancol) lam keo dan
2. Lipit (GOm chét béo, sap, steroit, photpho lipit)
3. Chit béo (Trieste ctia glixerol va axit beo ¢6 6 chin nguyén tir C tir 12 dén 24, goi 1a Triglixerit)
a. Tinh chat vét Iy: Chit béo no rén, chit béo khong no 16ng, khong tan trong nude, tan trong dung méi hiru co
b. Tinh chit hoa hoc
- Phan tng thuy phéan tao Glixerol va Axit béo
- Phan tmg xa phong héa NaOH tao Glixerol va mudi ctia Axit béo
- Phan ung céng H, (khong no - no)
- Phan tmg oxi hoa cham (n6i d6i C=C bj oxi hoa trong khong khi tao peoxit)
c. Ung dung: Lam thirc an, didu ché xa phong, glixerol
4. Xa phong va chét giit rira téng hop
a. Xa phong
- Natri Stearat (C;7H3;5COONa)
- Natri Pamitat (C;sH;;COONa)
- Natri Oleat (C17H3;3COONa)
- Xa phong giét trong nudc cing gy hong vai soi
b. Chét git rira tong hop
- Ankyl Sunfat: RCH,0SO;Na
- Chat giat rira tong hop git trong nude cling dugc
XVI. CACBOHIDRAT
1. Glucozo (C6H1206)
a. Tinh chét hoa hoc
- Tac dung Cu(OH)2 tao phl’I'C: 2C6H1206 + CH(OH)Z > (C6H1106)2CU + 2H20
- Phan ung tao este
- Phan ting trang bac
- Phan tmg khtr Cu(OH), > Cu,0 (két tiia do gach)
- Phan tng lam méat mau Brom, KMnO,
- Phan tng cdng H, tao sobitol
- Phan Gmg phén huy: C¢H;,0¢ 2 2C,HsOH + 2CO,
- Phan tmg dac trung nhém OH Hemiaxetal: C¢H;;OsOH + CH;0H - C¢H,;,0;0CH; + H,0
b. Diéu ché: Tinh bot, xenlulozo + H,0
¢. Ung dung: Thube ting luc, trang guong, tao ancol etylic
2. Fructozo (C6H1206)
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- Tt ca twong tu Glucozo vi Fructozo €-> Glucozo nhung khong lam mAt mau Brom, KMnO,
3. Saccarozo (C,H,,0q;, 1 géc a glucozo va 1 géc f fructozo)
a. Tinh chét hoa hoc
- Téac dung Cu(OH)z tao phﬁ'CZ 2C12H22011 + CH(OH)Z > (C12H21011)2CU + 2H20
- Thuy phan tao Glucozo va Fructozo
b. Ung dung: San xuét thuc pham, dugc phdm
¢. San xuit dudng Saccarozo: Cdy mia & Nudc mia & Dung dich duong 1an Ca < Dung dich dudng c¢6 mau > Dung dich duong
khong mau = Puodng kinh
4. Mantozo (C;,H»0, 2 géc a glucozo lién két a-1,4-glicozit)
a. Tinh chét hoa hoc
- Tac dung Cu(OH)2 tao phl’I'C: 2C12H22011 + CH(OH)Z > (C12H21011)2Cu + 2H20
- Thuy phan tao 2 Glucozo
- Phan ting trang bac
- Phan img khtr Cu(OH), > Cu,O (két tiia d6 gach, ti 18 1:1)
- Phan tng dac trung nhém OH Hemiaxetal
- Phan tmg mét mau Brom
5. Tinh bot (nCgH (05 vi CsH,¢O5 1a géc a glucozo, lién két a-1,4-glicozit)
a. Phan loai
- Amilozo: Chiém 20% - 30% tinh bot, lién két a-1,4-glicozit, khong phan nhanh, n vao khoang 1000 - 4000
- Amilopectin: Chiém 70% - 80% tinh bot, lién két a-1,4-glicozit, phan nhanh, n vao khoang 2000 — 200000
b. Phan tng hoéa hoc
- Thuy phan tao glucozo
- Phan mg véi ot tao mau xanh tim (dun néng mau bién mat, dé ngudi mau xuat hién)
¢. Su chuyén hoa: Tinh bot 2 (o amilaza) 2 Dextrin < (B amilaza) > Mantozo - (mantaza) > Glucozo €-> Glicogen
d. Diéu ché: Chét diép luc téng hop CO, va H,0
6. Xenlulozo (nC¢H ;05 v&i CgH 05 1a gbe P glucozo, lién két B-1,4-glicozit, khong phan nhanh, khong xoén)
a. Tinh chét hoa hoc
- Phan ng thuy phén tao glucozo
- Phan tng v6i HNO; tao xenlulozo trinitrat (mau vang, tao thude sing)
- Phan ng voi anhidrit axetic tao xenlulozo triaxetat
- Phan tng voi Cacbon Disufua (CS,) va NaOH tao to visco
- Khéng phan ing Cu(OH), nhung tan trong [Cu(NH;),](OH),
b. Ung dung: Lam gidy, vét liéu xay dung
XVII. AMIN — AMINOAXIT - PROTEIN
1. Amin (C,HpsN (n > 1), dong phan mach Cacbon, dong phéan vi tri nhom chure)
a. Luu y: Bac ciia Amin bang sb nguyén tir Hidro trong NH; duoc thay thé béi gde Hidrocacbon
b. Tinh chit hoa hoc
- Tinh bazo: Lam quy tim chuyén mau xanh, tac dung HCI, H,SO, (Anilin khong lam d6i mau quy tim va phenophtalein)
- Phan ung véi HNO,
+ Amin bac mot: RNH, + HNO, - ROH + N, + H,O
+ Amin bac hai: RNHR; + HNO, - RN(R;)NO + H,0
+ Amin thom va Anilin: C6H5NH2 + HN02 > C6H5N2Cl (MU61 diazoni) + 2H20 > C6H5OH + N2 + HCl
+ Tac dung ankyl halogenua, thay H trong RNH, béng géc ankyl
+ Phan tng thé Brom vao nhan Anilin (ortho va para)
c. Ung dung Tong hop polime, phdm nhudém, duge phim
d. Biéu ché
- Tir NH; va ankyl halogenua
- Anilin: Khtr C¢HsNO, bang H nguyén tir
2. Amino Axit (NH,RCOOH)
a. Tinh chét hoa hoc
- Tinh ludng tinh
- Phan ung este
- Phan tng nhoém NH, véi HNO, tao nhom OH
- Trung ngung tao polime amit (to nilon 6, 7)
b. Ung dung: Duoc phém, san xuit polime
3. Peptit
a. Khai niém
- Lién két peptit 1a lién két cia CO va NH giira 2 o amino axit
- Peptit 14 chét chira 2 dén 50 o amino axit lién két véi nhau bang lién két peptit
b. Phan loai
- Oligopeptit 2- 10 a amino axit
- Polipeptit: 11-50 o amino axit
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c. Tinh chét hoa hoc
- Phan ung thuy phan tao o amino axit
- Phan ng mau tim biure v6i Cu(OH), (ttr tripeptit tré 1én)
d. Ung dung: Hoocmon, diéu hoa ni tiét
4. Protein (polipeptit c6 phan tir khdi tir vai chyc nghin dén vai triéu)
a. Tinh chat vét Iy
- Protein hinh s¢i nhu keratin cia toc, mong, sing, miozin cia co bap, fibroin ctia to tim, mang nhén khong tan trong nuéc
- Protein hinh cau nhu abumin cua long tring trimg, hemoglobin ctia mau tan trong nuéc
- Protein c6 tinh dong tu
b. Tinh chat héa hoc
- Thuy phan tao o amino axit
- Phan utng HNO; déc tao Kkét tua vang
- Phan tng mau tim biure v6i Cu(OH),
¢. Ung dung: Céu tao nén co thé séng
5. Enzim va Axit nucleic
a. Enzim xuc tac co tinh chon loc, toc doc phan ung nho enzim rat lon gép 10°- 10"
b. Axit nucleic 14 polieste ctia axit photphoric va dudng pentozo 5C (thay pentozo thanh ribozo dugc ARN). Phén tir khdi ADN tir 4 —
8 trigu
XVIIL POLIME VA VAT LIEU POLIME
1. Phéan loai
- Theo ngudn gbe
+ Polime thién nhién: Cao su, to tém, bong, xenlulozo
+ Polime téng hop: Polietilen, nhya Phenol fomandehit
+ Polime nhan tao (ban téng hop): To visco, xenlulozo trinitrat, xenlulozo axetat
- Theo céch téng hop
+ Polime trung hop
+ Polime trung ngung
- Theo cu tric
+ Mach khong phan nhanh: Amilozo
+ Mach phén nhanh: Amilopectin, glicogen
+ Mach khong gian: Nhyua Bakelit, cao su luu hoa
2. Tinh chit hoa hoc
- Phan tng cua cac nhom thé trong mach polime
- Phan tng phéan hiy polime
- Phan mg khau mach polime (nhya rezol = nhua rezit)
3. Piéu ché
- Phan tng trung hop
- Phan tng trung ngung
4. Vit liéu polime
a. Chét déo: PE, PVC, Poli metyl metacrylat, PPF, vat li€u compozit
b. To
- Phéan loai
+ To thién nhién: To tém, bong, len
+ To hoa hoc: To tong hop: To poliamit (nilon, capron), to vinylic (vinilon). To nhan tao: To visco, xenlulozo axetat
- To tiéu biéu: Nilon 6,6, lapsan, nitron (olon)
c. Cao su
- Cao su thién nhién (polime isopren) (dun luu hoa véi S)
- Cao su tong hop (cao su buna, cao su isoprene, policloropren)
d. Keo dan
- Phéan loai
+ Theo ban chit hoa hoc: Keo hiru co: Hb tinh bot, keo epoxi. Keo dan vé co: Thuy tinh 10ng, matit v6 co
+ theo dang keo: Keo 16ng: Hb tinh bot, cao su trong xang. Keo nhya deo: Matit, bitum. Keo dan bot
- Keo tiéu biéu: Epoxi, Ure fomandehit, nhya vé sam, hd tinh bot
XIX. PAI CUONG VE KIM LOAI
1. Tinh chét vat Iy
a. Tinh déo: Kim loai c6 tinh déo tdt Au, Ag, Al, Cu, Sn
b. Tinh dan dién: Kim loai c6 tinh dan dién tdt Ag, Cu, Al, Fe
¢. Tinh dan nhiét: Kim loai c6 tinh dan nhiét t6t Ag, Cu, Al, Fe
d. Anh kim
c. Khéi lugng riéng: Lon nhat Osimi (Os), nho nhét Liti (Li)
d. Nhiét d nong chay: Thép nhat Hg, cao nhat Vonfam (W)
e. Tinh ctng: Cao nhit Kim cuong, Crom, thip nhit Cs
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2. Tinh chét héa hoc
a. Téac dung phi kim (1én hoa tri cao nhét)
b. Tac dung axit
- Tac dung HCI, H,SO, loang tao khi H,
- Tac dung HNO;, H,SO, (dac, néng) dua N vas*t xuéng sb oxi hoa th'c”ip
- Tac dung dung dich mudi
- Tac dung vai H,O (kim loai trude H)
3. Hop kim
a. Hop kim khong bi an mon: Fe — Cr — Mn (inox)
b. Hop kim siéu ciing: W — Co, Co — Cr — W — Fe
c. Hop kim c6 d¢ néng chay thip: Sn— Pb, Bi— Pb— Sn
d. Hop kim nhe, cimg, bén: Al — Si, Al — Cu—Mn — Mg
4. Day dién hoa kim loai
a. Day dién hoa
-K'/K —N'/Na— Mg* /Mg — AI*/Al — Zn*'/Zn — Fe*'/Fe — Ni*"/Ni — Sn**/Sn — Pb*"/Pb — 2H"/H, — Cu®"/Cu — Ag'/Ag — Au’/Au
- Ghi nhé: Khi Nao May Ao Zap Sit Nhé Sang Phé Hang Pong Bac Ving
- Ban chét
+ Catot (cuc duong): Xay ra sy khur (kim loai nhuong electron thanh ion duong), kim loai lam catot dung trudc kim loai 1am anot
+ Anot (cuc am): Xay ra su oxi hoa (ion kim loai nhan electron thanh kim loai)
+ Thu tuy phan Gng: Theo day dién hoa kim loai
+ Quy tic Alpha: (A"/A) (B™/B) > A+B™ > A" +B
+ Thtr tu dic biét: (Cu®'/Cu) (Fe“/Fe) (Ag /Ag)
+ E %= E') - B = Eleutor - E'anor = B - B v6i B’y = E o0 = E, 1a kim loai dimg sau E%, = E% (L&y E° 16n trir cho E® nhé vi E’,;,
16m hon 0)
5. Sy dién phan
- Ban chit
+ Catot (cuc am): Cation (ion duong) nhan e (chat oxi hoa) tao san pham
+ Anot (cuc duong): Anion (ion 4m) nhudng e (chat khir) tao san pham
+ Thir ty nhan e: Li", K, Ba®', Ca®", Na’, Mg*", A", H" (H,0), Mn*", Zn*, Cr’", Fe**, Ni*", Sn*", Pb*", H" (Axit), Cu*', Fe’’, Hg',
Ag™, Hg*", P, Au’”
+ Ghi nhé: Truge H' (H,0) 1a kim loai kiém, kiém thd, nhom. Sau H' (Axit) 1a nhitng kim loai ding sau H trong diy dién hoa. O giita
1a cac kim loai con lai
+ San pham tao thanh
| M" +ne > M | 2H' (axit) + 2e > H, | 2H,0 +2e = H, + 20H |
+ Tht ty nhudng e: Cl, Br', S, CH;COO", OH", S04~
+ Ghi nhé: Cai Ban Sach Chwa Ong Son
+ San phim tao thanh

S* >S+2e 2CI > Cl, +2e 2S04 > S,05” +2e
2CH;CO0™ = C,H, +2CO, + 2¢ 20H" (bazo) = (1/2)0, + H,O + 2¢ H,0 = (1/2)0, + 2H" + 2e
+ Hién tugng duong cuc tan (anot tan): Cuc duong lam bang kim loai ctia dung dich mudi thi anot tan
+ Cong thirc Faraday: m = (AIt)/(96500n), (m/A) = (It)/(96500n) (m: khéi lugng kim loai, A: khéi lugng mol kim loai (M), n: sb e cho
hodc e nhan, I: cuong d9 dong dién, t: thoi gian)
6. Su an mon kim loai
a. Phan loai
+ An mon héa hoc: Qua trinh oxi héa khur, khong tao ra dong dién
+ An mon dién héa hoc: Quad trinh oxi hoa khtr, tao dong dién chuyén doi tir cuc am dén duong
b. Biéu kién xay ra an mon dién hoa hoc
- Tiép Xug trye tlep, gian tiép
- Cuing tiép xtic chét dién i
- Pién cyc khac ban chat
¢. Co ché: Kim loai dtng trudc trong day dién héa bi an mon trude. VD: Zn — Fe thi Zn phan tmg trudce
d. Chéng an mon kim loai
- Bao vé bé mit
- bién hoa (dung kim loai diing trudc hi sinh)
7. Diéu ché kim loai

Dién phan nong chay Nhiét luyén, thuy luyén, dién phan dung dich
K, Ca, Mg, Al Zn 2> Au

a. Phuong phap thuy luyén: Hop chat kim loai tac dung H,SO,4, NaOH, NaCN sau d6 dung kim loai ding trudc déy ra. Ap dung cho

kim loai sau H

b. Phuong phép nhiét luyén: Hop chit kim loai tac dung C, CO,, H,, O.. Ap dung cho kim loai sau Al, truéc H

¢. Phuong phéap dién phan: Ap dung kim loai kiém, kiém thd, Al

XX. KIM LOAI KIEM, KIEM THO, NHOM
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1. Kim loai kiém
a.Luuy
- Chu hinh xs'
- Ban kinh nguyén tir ting dan tir Li dén Cs
- Mang tinh thé lap phuong tam khi
- Nang luong ion hoa giam dan tir Li dén Cs
b. Tinh chit hoa hoc
- Tac dung phi kim (tac dung Oxi tao peoxit, VD: Na,0,)
- Tac dung voi axit tao mudi
- Tac dung vdi nudce tao bazo
c. Ung dung: Téng hop chét hiru co, Xesi ché tao t& bao quang dién
d. Piéu ché: Dién phan néng chay mudi Halogenua
2. Mot $6 hop chét quan trong cta kim loai kiém
a. NaOH
- Tinh chét hoa hoc: Téac dung oxit axit, axit, dung dich mubi
- Ung dung: Ché bién dau mo, xa phong, luyén nhom
- Diéu ché: Pién phan NaCl bio hoa c6 vach ngin
b. NaHCO; (Luong tinh)
- Tinh chit héa hoc: Phan huy tao Na,COs, tac dung véi axit, bazo
- Ung dung: Cong nghé thyc pham, nudc giai khat
C. N32CO3
- Tinh chét héa hoc: Téac dung axit _
- Ung dung: San xuét thiy tinh, muéi, chét téy roa
3. Kim loai kiém thd
a.Luuy
- Chu hinh x,?
- Ban kinh nguyén tr ting dan tir Be dén Ba
- Nang lugng ion hoa giam dan tir Be dén Ba
- Be, Mg luc phuong, Ca, Sr 1ap phuong tim dién, Ba lap phuong tam khoi
b. Tinh chit hoa hoc
- Tac dung phi kim
- Tac dung axit:
- Tac dung voi nude: Mg tac dung véi nude ¢ nhiét 46 thuong tao Mg(OH),, nhiét do cao tao MgO, Be khong tac dung H,O
¢. Ung dung: Ché tao hop kim
d. Diédu ché: Pién phan néng chay mubi
4. Mot s6 hop chat quan trong ctia kim loai kiém tho
a. Ca(OH),
- Tinh chét héa hoc: Téc dung oxit axit, axit, mudi
- Ung dung: Tron vita, khir chua, san xuét clorua voi dung dé ty tring, khir tring
b. CaCOs3
- Tinh chét héa hoc: Tac dung nuéce: CaCO; + H,0 + CO, € Ca(HCO3); a0
- Ung dung: San xuét thiy tinh, xi mang, gang, soda, voi
c. CaSO,
- Phéan loai
+ Thach cao séng (CaSO,.2H,0)
+ Thach cao nung (CaSO,.H,0), diéu ché bang nung thach cao sdng & 160°C
+ Thach cao khan (CaSO,)
- Ung dung: Thach cao nung duc tuong, 1am phin, bo bot. Thach cao sdng san xut xi mang.
d. Nuéc cimg (chtra nhidu Ca*>*, Mg®")
- Phéan loai
+ Cung tam thoi: Chua Ca(HCO;),, Mg(HCO;),
+ Cung vinh ctu: CaCl,, MgCl,, CaSO,4, MgSO,
+ Cimg toan phan: Chira tit ca chét trén _
- Téc hai: Hong 40 quén, giam kha ning tay ria
- Bién phap
+ Phuong phap két taa: Pun sbi, ding Ca(OH),, Na,CO; vdi nudc cing tam thoi, ding Na,CO;, Ca(OH),, Na;PO, véi nude clng
vinh ctru
+ Trao dbi ion
5. Nhoém (Lap phuong tim dién, [Ne] 3s* 3p")
- Tinh chét héa hoc
+ Téc dung phi kim
+ Tac dung Axit, khong tac dung H,SO, va HNO; déc, ngudi



+ Tac dyng vdi oxit kim loai sau nhom truéc H (phan tng nhiét nhdm)
+ Tac dyng voi nude

+ Téc dung véi kiém (Du két tua, thira kiém thi tan)

- Ung dyng: Lam vat lidu, dan nhiét, dn dién, ché tao tecmit han duong ray
- DBiéu ché: Tinh ché quang boxit, dién phan Al,O3 nong chay vai criolit (NazAlF)
6. Mot sb hop chit quan trong ctia nhom

a. AL,O3 (& quang boxit Al,03.2H,0, ludng tinh)

- Tinh chét hoa hoc: Tinh ludng tinh

- Ung dung: D trang suc, dd ki thuat, vat liéu mai, san xuat nhom
b. AI(OH);

- Tinh chét héa hoc: Phan huy tao Al,Os, tinh ludng tinh

C. Alz(SO4)3

- Phén nhom KzSO4A12(SO4)324H20

- Ung dung: Lam trong nudc, thudc da, déy

d. Nhan biét ion AI*": (Bu két tua, du kiém thi tan)

XXI. CROM - SAT - PONG - KIM LOAI KHAC

1. Crom ([Ar] 3d° 4s")

a. Tinh chét hoa hoc

- Tac dung phi kim

- Tac dung nudc

- Tac dung axit, khong tac dung HNOs, H,SO, dac, ngudi

b. Ung dung

- San xuét thép

+ Thép chua 2,8 — 3,8% Crom c6 dd cung cao, bén, chéng gl

+ Thép chura 18% Crom la thép inox

+ Thép chur 25 — 30% Crom la thép si€u cliing

c. San xudt: Tach Cr,0; tir quing cromit (FeO.Cr,05), phan tmg nhiét nhém
2. Mot s6 hop chat ciia Crom

a. CrO (Oxit bazo)

- Tinh chét héa hoc: Téac dung axit, tic dung O, tao Cr,0O;

b. Cr(OH), (Bazo)

- Tinh chat héa hoc: Téc dung axit, tdc dung O, va H,O tao Cr(OH);
¢. Mudi Crom (II) ¢6 tac dung véi Cl,, Br,

d. Cr,03 (Oxit ludng tinh)

e. Cr(OH); (Hidroxit ludng tinh)

- Tinh chit héa hoc: Téc dung bazo, axit

f. Mudi Crom (I1I)

- Tinh chét héa hoc

+ Téc dung Zn vé mudi Crom (II)

+ Trong mdi trudng kiém, tac dung véi Cly, Br; 1én mudi Crom (VD
- Phén crom — kali (K,S0,4.Cr,(S04)5.24H,0

g. CrO; (Oxit axit)
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- Tinh chét hoa hoc: Tac dung S, P, C, NH; C,HsOH tao Cr,0s, tac dung H,O tao H,CrO, va H,CrO;

h. Mubi Cromat (vang) va Dicromat (da cam)

- Tinh chét héa hoc

+ Téac dung vdi nhiéu chat trong méi truong axit tao mudi Cr(I1I)
+ Chuyén héa: 2CrO4* + 2H" € Cr,0,” + H,0

3. Sét (Lap phuong tam khdi hodc 1ap phuong tim dién, [Ar] 3d° 4s%)
- Tinh chét héa hoc

+ Tac dyng phi kim

+ Téac dung axit, khong tac dung HNOj;, H,SO, déac ngudi

+ Téac dung dung dich mudi chira kim loai sau n6

+ Tac dyng nudc (nhiét 46 cao ra Fe;0,4, nhiét do thap ra FeO)

- Trang thai tu nhién

+ Hematit 3o Fe,04

+ Hematit ndu Fe,O3;.nH,0

+ Manbhetit Fe;0,

+ Xiderit FeCO;

+ Pirit FeS,

4. Mot sb hop chat cua sat

a. Hop chit sat (1I)

- Tinh chat hoa hoc
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+ Hop chét sat (IT) c6 tinh khir: Tac dung véi axit HNO;, H,SO, dic, nong, KMnO,4, Halogen, O, 1én sét (I1T)
+ FeO, Fe(OH),: C6 tinh bazo, tac dung axit HCI, H,SO, lodng tao mudi st (IT)
- Diéu ché
+ FeO: Phan huy Fe(OH)s, khtr Fe,0; bang CO
+ Fe(OH),: Phan tng trao ddi véi Bazo
- Ung dung: FeSO, lam chat diét sau bo, pha son, nhudm vai
b. Hop chat sat (I1I)
- Tinh chét héa hoc
+ Hop chét sat (I1I) c6 tinh oxi hoa: Tac dung Fe, Cu, KI vé mudn sit (II)
+ Fe,05, Fe(OH);: C6 tinh bazo, tic dung axit tao mudi sit (II)
- Diéu ché
+ Fe,0;: Phan huy Fe(OH);
+ Fe(OH);: Phan tng trao ddi véi Bazo
- Ung dung: Fe,(S0,); c6 trong phén s&t amoni (NH,4),S04.Fe,(S04)3.24H,0
5. Hop kim cua sét
a. Gang (Chira 2 — 5% C)
- Phén loai
+ Gang xam: Chira nhiéu C va Si, gion va khong ctmg, ding dé duc bo phan may, canh ctra
+ Gang tring: Chira nhiéu Xementit FeCs, rat cing, ding dé luyén thép
- Luyén gang: C6 téng 7 phan mg (2 phan ng tir C = CO, 3 phan tmg tir Fe,03 > Fe, 2 phan tng tir CaCO; = tao xi CaSiOs)
b. Thép (Chtra 0,01 — 2% C)
- Phéan loai
+ Thép thudng: Thép cling chua trén 0,9% C, thép mém chira dudi 0,1% C
+ Thép ddc biét: Thép Cr — Ni rat clmg, thép khong gi (74% Fe, 18% Cr, 8% Ni), thép W — Mo — Cr rét cimg, thép Si dan hdi, thép
Mn bén
- San xuét thép: Co téng 6 phan img (C > CO,, S > SO, Si > SiO,, P > P,0s, CaO > Ca;(PO,),, CaO > CaSiO;)
- Cac phuong phap luyén thép
+ Bet — x0 — men (16 thdi oxi)
+ Mac — tanh (Iong bang)
+ Lo dién
6. Dong ([Ar] 3d" 4s")
- Tinh chét hoa hoc: Tac dung O, tao CuO, tac dung CuO tao Cu,0, tac dung phi kim, tdc dung O, + CO, tao CuCO;.Cu(OH), (mau
xanh), tdc dung axit lodng c6 mat O, tao mubi Cu(Il), tac dung axit manh, tdc dung véi dung dich mudi cua kim loai dung sau nd
- Phéan loai
+ Pdng thau (Cu — Zn véi 45% Zn): Cing, bén, dung dong tau bién
+ Pdng bach (Cu — Ni v&i 20% Ni): Bén, dep, dung dong tau, duc tién
+ Pdng thanh (Cu — Sn): Ché tao may moc thiét bi
+ Hop kim Cu — Au (ti 1& 1 : 2): La vang 9 cara, dé duc tién, vat trang tri
7. Mot sb hop chit ciia Pdng
a. CuO (Pen, diéu ché bang nhiét phan Cu(OH),, Cu(NOs),. CuCO;.Cu(OH),)
- Tinh chét héa hoc: Téac dung véi CO, NH; tao Cu
b. Cu(OH), (Chét ran, mau xanh, c¢6 tinh bazo, diéu ché bang phan tng trao ddi giita mudi dong (IT) va bazo)
- Tinh chét héa hoc: Khong tan trong nude, tan trong axit, tac dung NH; tao phuirc mau xanh (nuéc Svayde)
- CuSO, (O dang khan 1a chét rin mau tréng, hép thu nudce tao CuSO,4.5H,0 mau xanh, dung dé tim nudc)
8. Bac ([Kr] 4d'’ 5s")
- Tinh chét héa hoc: Khong tac dung O,, tac dung vdi axit manh, tac dung H,S + O, tao Ag,S két tua den
- Ung dung: Tao db trang strc, hop kim, sat trung, diét khuan
9. Vang ([Xe] 4f'* 5d'"° 6s")
- Tinh chét héa hoc
+ Tac dung nude cudng toan: Au + HNO;z + 3HCI > AuCl; + 2H,0 + NO
+ Téc dung mudi xianua (CN) cua kim loai kiém tao phtrc [Au(CN),]
+ Téc dyng thuy ngan tao hdn héng
- Ung dung: Trang stc, ché hop kim
10. Niken ([Ar] 3d® 4s%)
- Tinh chét héa hoc: Téac dung O,, Cl,, tac dung axit, bén voi khong khi, nudce, oxit & nhiét do thuong
- Ung dung
+ Hop kim inva Ni — Fe dung trong ki thuat v6 tuyén
+ Pdng bach Cu — Ni ché tao tau bién
+ Ma kim loai chéng an mon
+ Lam xtc tac
+ Ché tao acquy Cd — Ni
11. Kém ([Ar] 3d" 4s?)
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- Tinh chat hoa hoc
+ Téc dung bazo (két tua du, thira bazo thi tan)
+ Tac dung NHj; tao phurc
+ Tac dung phi kim, axit, mudi
- Ung dung: Ché tao hop kim va pin dién hoa
12. Thiée ([Kr] 4d'° 557 5p%)
- Tinh chit hoa hoc: Téac dung O, 1én SnO,, tdc dung axit yéu tao mudi thiéc (IT) (vo1 H,SO4 lodng thi khong tao H,), tac dung axit dac
tao mudi thiéc (IV), tan trong dung dich kiém dic
- Ung dung: Ché tao hop kim, ma kim loai
13. Chi ([Xe] 4f'* 5d"° 6s? 6p?)
- Tinh chét hoa hoc: Tan trong H,SO, déc, nong tao Pb(HSOy),, tan nhanh trong HNO;, tan cham trong HNO; ddc, tan cham trong
NaOH, KOH, tac dung O, + H,O tao Pb(OH),
- Ung dung: Ché tao dién cuc, hép thu tia gamma, tao hop kim
XXII. TRANG THAI — NHAN BIET
1. Trang théi, mau séc cac don Chét, hop chét

Chat Trang théi, mau sac Chat Trang théi, mau sac
Cr(OH), Vang S ran, vang
Cr(OH); Xanh P ran, trang, do, den

K,Cr,05, Na,Cr,04 da cam Fe trang xam
Na,CrO,, K,Cr,04 Vang FeO, Fe;0, ran, den
KMnO, Tim Fe, 05 mau nau do
CrO; ran, d6 thAm Fe(OH), ran, mau trang xanh
Zn trang xanh Fe(OH); ran, nau dé
Zn(OH), : J tré;lng AI(OH); mau tring, dang keo tan
Hg Long, trang bac trong NaOH

I;Ivi? mau t\r] ;Eg }l)l;)?c do Zn(OH), mau tring, tan trong NaOH

MnO xam luc nhat Mg(OH), mau trang

MnS hong nhat Cu, Cu,O ran, do

MnO, Pen CuO ran, den

H,S khi khong mau Cu(OH), { xanh lam

282 mng’kkhﬁél;hg"fil‘ii‘gi 5 CuCl,, Cu(NO;),, CuSO,.5H,0 Xanh

Br, long, ndu do CuSO, khan, mau trang
I, ran, tim FeCl, Vang

Cl, khi, vang CrO ran, den

Cds  vang Cr,0; ran, xanh thAm

HgS d do BaSO, trang, khong tan trong axit

AgF Tan BaCO;, CaCO; trang

Agl  vang ddm Hgl, do

AgCl 4 mau tring Cus, NiS, FeS, PbS Den

AgBr { vang nhat C ran, den

2. Nhan biét chat khi
Khi Thudc thir Hién tugng Phan tng
Qui tim am Hoa hong
H,S, CO,Mg, ... Két tha vang SO, + H,S 2 284 + 2H,0
SO, + Br, + 2H,0 - 2HBr + H,SO,
SO, SO, + 1, + 2H,0 - 2HI + H,SO,
dd Bro, ddl;, dd KMnO, M4t mau SO, + 2KMnO, + 2H,0 > 2H,SO, + 2MnSO, +
K2$O4
Nudc voi trong Lam duc SO, + Ca(OH), = CaSOs{ + H,0
Qui tim im Luac dau 1’a‘1m.mﬁt méu,.sau do Cl, + H,O - HCI1 + HCIO
clL xuat hién mau do HC189 12{1(511 J; [SI%C[IO] ? 0,
A A R . . 2t +1
dd(KI +h6 tinh bot) Khong mau — xam H& tinh bot + I, > dd mau xanh tim
I, HO tinh bot Mau xanh tim
N, Que diém do Que diém tat
NH Qui tim am Hoa xanh
3 Khi HCI Tao khoi trang NH; + HCI = NH,CI
NO Oxi khong khi Khoéng mau - niu 2NO + 0, 2 2NO,
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dd FeSO, 20% | Mau do thim NO + dd FeSO, 20% > Fe(NO)(SO,)
NO, Khi mau nau, mui hac, lam qui tim héa dé 3NO, + H,0 = 2HNO; + NO
nude voi trong Lam duc CO, + Ca(OH), > CaCO;{ + H,0
CO, qui tim am Hoda hong
Khoéng duy tri sy chdy
co dd PdCl, {4 d6, bot khi CO, CO + PdCl, + H,O = Pd{ + 2HCI + CO,
CuO (1) Mau den = d6 CO + CuO (den) = Cu (do) + CO,
D6t c6 tiéng nd. Cho san p‘hém Yéo CuSO, khan khong mau CuSO, + SH,0 = CuSO,.5H,0
H, tao thanh mau xanh
CuO () CuO (den) = Cu (do) H, + CuO(gen) > Cu(gg) + H20
0 Que diém do Bung chay
2 Cu (1) Cu(do) = CuO (den) Cu+ 0, > CuO
HCl Qui tim am ’H(')a dQ
AgNO; Két tha trang HCI + AgNO; > AgCI{+ HNO;
Qui tim 4m Hoa hong
0, 2H,S + 0, 2 28 + 2H,0
Cl, H,S + Cl, > S{ + 2HCI
SO, 2H,S + SO, 2 3S{ +2H,0
H,S FeCls Két tiia vang H,S + 2FeCl; > 2FeCl, + S4 + 2HCI
3H,S + 2KMnO, > 2MnO, + 384 + 2KOH + 2H,0
KMnO, 5H,S + 2KMnO, + 3H,S0, 2> 2MnSO,+ 5S{ +
K,SO, + 8H,0
PbCl, Két tua den H,S + Pb(NO;), = PbS{ + 2HNO,
H,0(hot) CuSO, khan Tréng hoa xanh CuSO, + 5H,0 - CuS0,.5H,0
0, Dd KI Két tha tim KI+ O;+H,0 > I, +2KOH + O,
. Nhén bict ion duong
Ion Thudc thir Hién tuong Phan tng
Li Ngon lira mau d6 thAm
Na’ Ngon Itra mau vang tuoi
K D6t trén ngon hira vo sic Ngon lira mau tim hong
Ca’’ Ngon lira mau d6 da cam
Ba”' Ngon lira mau lyc (hoi vang)
Ca’ Dd SO5”, dd CO;™ { tring Ca’ +S0,” > CaS0,, Ca”" + CO;” 2> CaCO;
Ba”' Dd SO,”, dd CO;™ i Ba’ + SO,” > BaSO,, Ba” + CO;” > BaCO;
Na,CrO, trang Ba> +CrO,> > BaCrO, ¥
AgCl | trin Ag"+ClI" > AgCl{
Ag' HC, EBr, HI, NaCl, AgBé; d vang n%lat Ag+ +Br > AiBr \2
aBr, Nal . R P
Agl | vang dam Ag +T > Agl
Pb™" Pbl,  vang Pb> +2I" > Pbl, ¥
5 dd KI - T
Hg Hgl, 4 do Hg”" + 21" > Hgl, ¥
Pb* PbS J den Pb> +S* > PbS{
Hg' HgS | do Hg® +S* > HgS {
Fe’' FeS | den Fe’ + S > FeS{
Cu”’ NazS, H;S CuS ¥ den Cu’' +S* > Cusd
Cd” CdS | vang Cd* +S* > cds {
Ni** NiS ¥ den NiZ" + S > NiS ¥
Mn** MnS { hong nhat Mn® +S* > MnS |
Zn*" Cu(OH), + 4NH; > [Cu(NH;),]J(OH),
Cu™ dd NH; { xanh, tan trong dd NH; du Zn(OH), + 4NH; - [Cu(NH;),](OH),
Ag' AgOH + 2NH; > [Cu(NH;),]JOH
Mg”" { tring Mg”" +20H" > Mn(OH), ¥
2 PO A ) Fe’" + 20H - Fe(OH),
Fe od Kb { tring, hoa nau ngoai khong khi 2Fe(OH), + Oy + 2H,0 > 2Fe(OH); &
Fe** J nau do Fe*" + 30H™ > Fe(OH); 4
AL 1 keo tring AP"+30H 2 AI(OH);
tan trong kiém du Al(OH); + OH™ = AlO, + 2H,0
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7ot Zn*" + 20H" > Zn(OH), ¢
Zn(OH),+ 20H™ > Zn0, + 2H,0
Bt | tring Be? +20H > Be(OH),
tan trong kiém du Be(OH),+ 20H™ = BeO,”+ 2H,0
pp2 Pb*" + 20H™ > Pb(OH), ¥
Pb(OH), + 20H™ > PbO,*+ 2H,0
3+ . s Cr'* +30H > Cr(OH); 4
Cr 4 x4m, tan trong kiém du Cr(OH); + 30H™ > ér( O)H)63'
Cu* J xanh Cu®" + 20H > Cu(OH), ¥
NH," NH; T NH, + OH > NH;T + H,0
4. Nhan biét ion am
Ton Thuoc thir Hién tugng Phan Ung
OH Quy tim Hoa xanh
Cr { tring AgNO; + CI" > AgCl + NOy
Br’ { ving nhat AgNO; + Br' 2> AgBr+ NO;y’
I AgNO; { vang ddm AgNO; +1 > AgBr+ NO;’
PO,  vang AgNO; + PO, 2> Ag;PO, + NO5°
s> 1 den 2AgNO; + S7 > Ag,S + 2NOy
COs* CO;"+Ba* > BaCOs{ (tan trong HCI)
SO~ P SO,” + Ba’" & BaSOs{ (tan trong HCI)
trang T ~
SO BaCl, SO~ + Ba®" & BaSO,4 (khong tan trong
HCI)
CrO~  vang CrO,~ + Ba> > BaCrO,
S* Pb(NO3), { den S* +Pb>" 2> PbS{
CO5> CO;*+2H" > CO,T + H,0 (khong mui)
SO;* Hel Sti bot khi SO+ 2H" > SO, + H,0 (mui hic)
S* S*+2H" > H,ST (mui trimg thdi)
Si03* { keo Si0s* + 2H" > H,Si034
HCO; . y , 2HCO5 2 CO,T + COy™+ H,0
HSO, Bun nong Sui bot khi 2HSO; = SO,T + SO;7+ HyO
NO; + H > HNO;,
NO; Vun Cu, H,SO, Khi mau nau 3Cu + 8HNO; > 2Cu(NOs), + 2NO + 4H,0
2NO + 0, > 2NO, T
2NO, + H' © HNO,
NO, H,S0, Khi mau nau d6 do HNO, phén tich 3HNO, > 2NO + HNO; + H,0
2NO + 0, > 2NO, T

XXIII. CAC VAN PE HOA HUU CO CAN LUU Y

1. Céng thirc cac chat
a. Cac goc

Tén goi Cau tao Tén goi Cau tao
Iso CH3(CH3)CH- Phenyl C6H5-
Benzyl C6H5CH2- Vlnyl C2H3-
Anlyl C2H3CH2-
b. Tén chat
Tén goi Cau tao Tén goi Cau tao
Axetilen C,H, Toluen CcHsCH;
Xilen C6H4(CH2)2 Cumen C6H5CH(CH3)2
Nitro Benzen CcHsNO, Clorofom CHCl,
Crezol CcH4OHCH; Catechol CsH4(OH);
Ancol Benzylic C¢HsCH;OH Fomandehit HCHO
Xianolhidrin CNC(CHj;),0H Axit Benzoic CcHsCOOH
Axit Valeric C,HyCOOH Axit Acrylic C,H;COOH
Axit Metacrylic C;Hs;COOH Axit Oxalic (COOH),
Axit Panmitic C15H31COOH Axit Stearic C17H35COOH
Axit Oleic C]7H33COOH Axit Linoleic C17H31COOH
Glyxin NH,CH,COOH Alanin CH;CH(NH,)COOH
Valin C;H,CH(NH,;)COOH Tyrosin OHC¢H,CH,CH(NH,)COOH
Axit Glutamic HOOC|[CH,],CH(NH,)COOH Lysin H,N(CH,),CH(NH,)COOH
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Nilon — 6 (To Capron) -(NH[CH,]5CO)- Nilon — 7 -(NH[CH,]¢CO)-
oo Poli(etylen — terephtalat)
Poli(vinyl clorua) -(C,H;Cl-) (To Lapsan) -(COC¢H,COO0C,H,0)-
Poliacrilonitrin -(C,H3CN)- Triolein (C17H33;CO0O)C;H;
Stiren C6H5C2H3 Axit Picric C6H2(N02)3OH
Nilon — 6, 6 -(NH(CH,)(NHCO(CH,),CO)-

2. So sanh tinh bazo: Amin bac 2 > bac 1 > NH; > béc 3 > amin thom 1 vong > 2 vong > 3 vong

3. So sanh tinh axit

- Axit vo co > Axit hitu co > H,CO; > Phenol > H,0 > Ruou

- Tinh axit giam dan: Gdc c6 lién két 3 > gbc thom > gdc c6 lién két doi > gbe no

- Néu hop chét hitu co gin véi goc day dién tir (gc no) thi gbe axit giam dan theo thir tu gc cang dai, phirc tap thi tinh axit cang
giam

- Néu hop chét ciing c6 lién két voi gbe ddy dién tir, dong thoi chira nhom hat dién tir (halogen) thi tinh axit ting giam theo thir tu

+ Cung 1 nguyén tir halogen, cang xa nhom chuc thi tinh axit cang giam

+ Cung 1 vi tri cua nguyén tr thi tinh axit giam theo thi ty F > CI > Br>1

4. So sanh nhiét 0 so1

- Néu hop chét khong c6 lién két hidro thi chit nao co khdi lwong phan tir 16n thi nhiét do soi cao

- Néu cac hop chit hitu co c¢6 cing nhom chir thi chét nao khdi lugng 16n thi nhiét do s6i cao hon

- Chat c6 lién két hidro c6 nhiét do soi cao hon chit khong c6 lién két hidro

- Déng phan c6 mach dai hon thi nhiét 46 s6i cao hon

- Nhi¢t do soi theo thir tur sau: Axit > ancol > amin > andehit, xeton, este. Trong d6 Xeton > andehit

- Nhém day e lam ting nhiét d6 soi

- Nhom hut e lam giam nhiét do s6i

5. Anh huéng ciia nhom thé trong phan tir chit hiru co

a. Nhom déy electron

- Gbc ankyl: Goc cang phirc tap ddy e cang manh:

(CH;);C - > (CH3);CHCH, - > (CH3),CH - > C,Hs - > CH; -

- Nhém thé con déi e tw do gin véi nguyén tir C mang lién két n

+-NH,>-OH>-F

+-F>-Cl>-Br>-1

b. Nhom hut electron

- Nhom c6 do am dién cang lon thi hit e cang manh

+-F>-Cl>-Br>-1

+-F>-0OH>-NH,

- Nhom cang chua no thi hut e cang manh

+-CCH->-CH=CH,

- Mot s6 nhom thé hit e khéc: - SO;H, - NO,, - CN, - OR...

¢. Y nghia ctia nhom thé

- So sanh tinh axit, bazo cua cac chit

- Nhém thé ddy e giam tinh axit, tang tinh bazo. Nhém thé ddy e hoat hoa nhan thom lam ting kha nang thé, wu tién thé ortho va para
- Nhém thé hut e lam ting tinh axit, lam giam tinh bazo. Nhom thé hut e phan hoat hoa nhan thom lam giam kha ning thé, vu tién thé
meta

6. Cac loai chi s0

a. Chi so axit: La khdi luong chat KOH tinh theo miligam (mg) dung dé trung hoa hét lugng axit béo ¢6 trong 1 gam chat béo

b. Chi so este: La hiéu cua chi s6 xa phong hoa va chi sb axit

¢. Chi sb iot: La s gam iot co thé cong vao lién Kkét bdi trong mach cacbon cua 100 gam chét béo

d. Chi sb xa phong hod : La s6 mg KOH céan dé xa phong hoé glixerit va trung hoa axit béo tu do c6 trong 1 gam chét béo. Chi sb xa
phong hoa = Chi s6 este + chi s6 axit

7. Nhitng chat phan tmg v&i AgNO,/NH;: Ankin, andehit, axit fomic, este hodc mudi cua axit fomic, glucozo, mantozo

8. Nhirng chit phan img v6i dung dich Brom: Xiclo propan, anken, ankin, ankadien, stiren, cac chit chira nbi doi, ni 3 C-C, andehit,
axit fomic, este va mudi ctia axit fomic, glucozo, mantozo, phenol, aniline, hop chat co vong benzen

9. Nhirng chét phan tng cong H,: Xiclo propan, xiclo butan, anken, ankin, ankadien, stiren, cic chét chtra ndi d6i, ndi 3 C-C, andehit,
xetol, glucozo, saccarozo, fructozo, mantozo

10. Nhirng chét tac dung v6i Cu(OH),: Ancol da chirc ¢c6 nhém OH lién nhau, glucozo, mantozo, fructozo, saccarozo, axit carboxylic
(riéng andehit, glucozo, mantozo tac dung Cu(OH),/NaOH dun nong tao két tiia d6 Cu,0 con peptit, protein tac dung cho mau tim)
11. Nhitng chét tac dung véi NaOH: Dan Xudt halogen, phenol, axit cacboxylic, este, mudi cua amin, amino axit, mubi ciia nhom
amino cua amino axit

12. Nhiing chét tac dung véi HCI: Cac chét ¢6 chira ni doi, ndi 3 C-C, mudi cua phenol, mudi cua axit cacboxylic, amin, amino axit,
mudi nhém cacboxyl ciia amino axit

13. Nhirng chit tac dung voi HCI va NaOH: Axit cacboxylic khong no, este khong no, amino axit

14. Cach nh¢ tén axit béo: Phai Lam Qng Sao (H: 32 32 34 36)

15. Céc chit c6 chira nhém CHO thi 1am mat mau brom
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16. Céc chit ¢o cong thue C,H,,130,N xé4c dinh cdng thuc cAu tao theo trudng hop
- Tac dung HCl, NaOH c6 dang RCOONH,4
- Tac dung HCI cho chit lam xanh quy tim c6 dang RCOONH;3R
17. Céng thirc tong quat C<H,O,N; ngoai amino axit con co thé 1a hop chét nitro
XXIV. SO PO PHAN UNG HOA HQC
. C3Hg > CH, = C,H, » C,Hy > C,Hy4(OH),
. C3Hg 2 C,H, & C,H,Cl, &> C,Hy(OH),
. Poli (vinyl axetat) € CH;COOC,H; > CH;CHO < - C,H;OH <-> CH;COOH
.CH4 2 C,H, » CH;CHO €<- C,HsOH - CH3COOH €-> CH;COONa - CH,
. C,HsOH - C,H, » C,H;Cl
. CH4 9 C2H2 9 C2H4 9 C2H602 9 C6H1004
. CH4 9 C2H2 9 C2H4O 9 C2H402 9 C6H1004
. C3Hg > C,H,; » CH3CHO - C,HsOH
9. CsHg » CH4 » CH;0H > C,H;OH
10. CH;COOCH; - CH30H €= CO, = (NH,),CO3
11. C3Hg (Xiclo propan) = C3;HgBr, (1,3 — brom propan) = C;H¢(OH), (1,3 — propanol) - CH,(CHO), = CH,(COOH), =>
CH,(COONa),
12. Al4,C; & CH4 & CH;Cl » CH30H > HCHO - HCOOH
13. PVC € C,H;Cl € C,H, » CH3CHO - CH;COOH - CH3;COONa - CHy
14. PVC € C2H3C1 < C2H2 > C6H6 > C6H5Br > C6H50Na > C6H5OH > CéHzOH(Br)3
15. PE € C,H, €<~ C,H;sCl & C,Hs0H - C,Hs0C,Hj5
16. PE € C,H,; € C,H;0H > CH;COOH - CH;COOC,H;
17. C3H6 > C3H5C1 > C3H7C1 > C3H7OH (propan —1- 01) > C3H6
18. Lvuy
a. Ankan > Ankan, xiclo ankan, ankadien, anken, ankin, dan xuét halogen, ancol, andehit, ankan
b. Xiclo ankan - Dan xuét halogen, ankan
¢. Anken > Ankan, ancol, dan xuét halogen, polime, andehit
d. Ankadien 2 Ankan, anken, ancol, ddn xuét halo gen
e. Ankin = Anken, ankan, axit, polime, din xuét halo gen, andehit
f. Benzen > Dan xuét halo gen, xiclo ankan, hop chét nitro, anilin, phenol
g. Dan Xudt halogen Ruogu, amin, ankan, ankin, anken
h. Ancol © Ete, anken, dan xuét halogen, andehit, xeton, axit
k. Andehit = Ancol, axit
1. Xeton = Ancol
m. Axit > Este, anhidrit axit, din xuét halogen
n: Este 2 Ruou, axit
0. Amin - Ruou
XXV: CAC VAN PE VO CO CANLUU Y
1. Mang tinh thé
a. Lap phuong tam khdi: Kim loai kiém, Ba
b. Lap phuong tdm di¢n: Ca, Sr, Al
c. Luc phuong: Be, Mg
2. Kha nang khir cia mot s6 chéat: CO, H,, NHs: Khir kim loai sau nhom dén Ag
3. Cac phan tmg chuyén [AI(OH)4]", [Zn(OH);] thanh két tia AI(OH);, Zn(OH),: Tac dung NH;, CO,, HCI (HCI vira du thi tao két
tda, du thi tan), AlCl; trong H,O
4. Dung dich kiém tac dung v6i mudi HSO,4, HCO;™ ciing tao CO5, SO, (nhan biét két tia)
5. Sb hiéu nguyén tu cia khi hiém: He 2, Ne 10, Ar 18, Kr 36, Xe 54
6. Oxit ludng tinh: BeO, Cr,03, ZnO, Al,05, PbO, SnO
7. Oxit trung tinh: NO, CO, N,0, N,05, NO,
8. Hidroxit ludng tinh: Be(OH),, AI(OH);, Zn(OH),, Sn(OH),, Pb(OH),, Cr(OH);
9. Kim loai dung sau Hidro khong tac dung voi HCI, H,SO, loang
10. CO, tac dung theo thir ty kiém, kiém thd, nhom
11. Kim loai khong dé"iy duoc kim loai hoat dong manh hon trong hop chét
12. Fe khong tac dung v6i nude ¢ nhi¢t do thuong
13. Phuong trinh vé hop chit sét
- Fe;0, + 8H" > Fe’' + 2Fe’” + 4H,0
- 5Fe*" + MnO, + 8H" > 5F¢’" + Mn?" + 4H,0
14. Nhém phan g véi kiém
- 2A1+ 6H,0 = 2AI1(OH); + 3H, (1)
- AI(OH); + NaOH - Na[Al(OH),] (2)
- 2A1 + 2NaOH + 6H,0 - 2Na[Al(OH),] + 3H,
15. Hop chit chtra nhom tac dung v6i dung dich kiém

01N DN KW~



- ALO; + 2NaOH + 3H,0 - 2Na[Al(OH),]
_ Al;" + 30H - Al(OH),
- AI(OH); + OH" = [Al(OH),]
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16. Phan ng trong hdn hop chita HNO; va H,SO4: NO;™ + 4H" + 3e > NO + H,0

17. Céc chat ludng tinh

- La cac ion 4m con chira H c6 kha niang phan li ra H' cta cac chat dién li trung binh va yéu. VD: HCO”, HPO,>. HS®

- La mudi chira ion ludng tinh. VD: (NH,),CO;
18. Nude cimg: Nudc chira nhidu ion Ca®*, Mg**

- Nudc cimg tam thoi: HCO®. Bién phap: Pun s6i, ding Ca(OH),
- Nuéc cing vinh cuu: CI, SO42'. Bién phap: Dung Na,COs, Ca(OH),, Na;PO,

- Nudc clmg toan phan HCO', CI, SO,™.
- Bién phép chung: Trao d6i ion cua hat zeonit

19. Al khtr duqc mot qxit ding sau no6 trong day hpat dong: F‘eO, Fe2032 Cr,03;, CuO
20. Khi thay doi ap suat, cac can bang c6 dung chat xtic tdc deéu bi chuyén dich

21. H,S0, dic c6 kha nang hat 4m
22. Phan biét CO, va SO, dung dung dich brom

23. Nguyén tic diéu ché kim loai: Khir ion kim loai trong hop chét thanh nguyén tir kim loai

24. KOH phan biét Mg, Al,O5, Al
25. b6 am dién cang 16n thi d6 phan cuc cang cao

26. Céc chat, ion vura c6 tinh khir, vira c6 tinh oxy hoa déu c6 so oxy hoa trung gian

27. Nho tir tir ting giot dén hét dung dich HCI vao dung dich chtra Na,CO5 va NaHCOs, thtr tw phan tng: H + COs> = HCO;™ rdi

dén H™ + HCO; > CO,

28. Cho H,S0, tac dung v6i NaOH thi phan tng tao thanh SO42' trude, tao HSO, sau

29. Bai toan Al vao kiém
AP +30H > Al(OH),

A
0 yom,

a 3a a .
Al(OH); + OH™ > [Al(OH),] Boe
a a a
Nhan xét 0 Y
+ nd > a thi bai toan v6 nghiém do y = nl khéng cit do thi
+ nd = a thi bai toan c6 nghiém duy nhét noy- = 3a
+0 < nJ < a thi bai toan ¢6 2 nghiém x; va x,
30. Bai toan CO, vao kiém
CO, + Ca(OH), & CaCO; + H,0
a a a
CaCO; + CO, + H,0 > Ca(HCOs), .
a a a e N Y
Nhan xét e 0 x 8 x 2 i
+ nd > a thi bai toan v6 nghiém do y = nl khéng cit do thi ' N,
+ nd = a thi bai toan c6 nghiém duy nhat nCO, = a
+0 < nJ < a thi bai toan ¢6 2 nghiém x; va x,
31. H3PO, tac dung vai bazo
a. Tac dung v6i NaOH, KOH
- Thir tu phan trng:
+ H3PO4 +NaOH > NaH2P04 + Hzo
+ H3PO, + 2NaOH - Na,HPO, + 2H,0
+ H3PO, + 3NaOH - Na;PO, + 3H,0
32. Hop chét 1am kho khi
NO | CO | NH; | N, C.H, H, 0, CO, SO, NO, H,S Cl,
NaOH - - - - - - -
stO4 - - - - - -
CaO - -
CaCl, - - - - - - - - - - - -
(khan)




