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NOI DUNG KIEN THUC
CHU PE 1. CAN BANG HOA HQC
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Bai 1: Khai niém vé cian

1. Phan vng mot chiéu va phan wng thuin nghich

hoc

bang hoa

Phain trng m§t chiéu

Phén ng thuin nghich

- Phan g chi x4y ra mot ch_iéu tir chat dau tao
thanh san pham.

- La phan tmg xay ra theo hai chiéu nguoc nhau
trong cung diéu kién.

- Biéu dién: miii tén mot chiéu " —"
- Vi du: NaOH + HCI —— NaCl + H2O

- Biéu dién: mii tén hai chiéu " ="
- Vidu: N2 (g) + 3H2 (g) ——= 2NH3

2. Cén bing ho4 hoc - hiing s6 cin bang

Cén bing hoa hoc

Hang so can bang
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Trang théi can bang
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Téc dd phan (ng
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Hinh 1.1. Sw bleTr:"t’;':g::r: téc d6 phén tng

thudn va phan trng nghich theo thoi gian
- Trang thai can bang cua phan tmg thuén nghich
1a trang thai tai 46 téc dg phdn irng thudn bang téc
dj phan vweng nghich.
- Can bang hoa hoc 1a mot can bang dong, ¢ trang
théi can bang, ndng dd cac chit khong thay doi.

- Xét phan ing: aA + bB ——= cC +dD
- Bidu thirc tinh hing s can bang:
_[CF.[DY’
© [AT.BI" ‘
néng do cg’tc chat A, B, C, D ¢ trang thai can bang.
- Hang s6 Kc chi phu thugc vao nhiét dj va ban
chat phdn vrng.
- Lwu y: Khéng biéu dzen nong dé ciia chét rin
trong biéu thirc hang sé cdn bang.

Vidy: C(s) + CO2 (g) == 2CO (g)
[COT*
[CO,]

; Trong do: [A], [B], [C], [D] 1a

—>K.=——

3. Cac yéu t6 anh hwéng dén sy chuyén dich can bing hoa hoc: Nhiét d9, ndng dd va ap suit
(Lwu y: Chdt xuc tdac va dién tich tiép xuc khong anh hwong dén chuyén dich cin bang)

Anh hwéng ciia Nhiét do

Anh hwéng cia Nong do

Anh huéng ciia Ap suit

- Khi ting nhiét do, can bang
chuyén dich theo chiéu lam giam
nhiét d9, cu thé nhu sau:

+ Khi h¢ co A H298 > 0 (phan
Ung thu nhiét): can bang chuyén
dich theo chiéu thuan khi ting
nhiét d9, theo chiéu nghich khi
giam nhiét do.

+ Khi hé c6 A HP9g < 0 (phan
mg toa nhiét): can bang chuyén
dich theo chiéu thuan khi giam
nhiét d9, theo chiéu nghich khi
tang nhiét do.

- Khi ting nong d6 mot chat trong
phan mg thi can bang hoa hoc bi
pha v& va chuyén dich theo chiéu
lam giam nong d6 cta chat d6 va
nguoc lai

- Khi ting ap suat chung ctia hé,
thi can bang chuyén dich theo
chiéu 1am giam 4p suat, tic 1a
chidu 1am giam s6 mol khi va
nguoc lai.

- B6i voi phan g thuén nghich
c6 "tong hé 80 ti luong cua cac
khi & hai vé phiong trinh bang
nhau thi cén bang khéong bi dich
chuyén khi ta thay doi dp sudt
chung cua h¢"




SO PO HE THONG HOA KIEN THUC

Bai 1:
Khai
niém ve
can
bang
hoa hoc

Phan (g mot chiéu la phan tmg xay ra
theo mot chiéu trong cling diéu kién

o

Phuong trinh hod hoc cta phan (ing mot chiéu dugc
biéu dién bang mot mdi tén chi chiéu phan (g

Phan (ng thuan nghich la phan (ng xdy ra theo hai
chiéu ngugc nhau trong cuing diéu kién

Phuong trinh hod hoc cla phan tng thuan nghich dugc
biéu dién bang hai nra mdi tén nguagc chiéu nhau

Trong thuc té, cac phan tng thuan nghich xdy ra khéng hoan
toan bai vi trong cung mot diéu kién, cac chat phan iing tac
dung véi nhau tao thanh cac chat san pham, dong thai cac chat
san pham lai tac dung véi nhau tao thanh cac chat ban dau

/l‘ La trang thai tai do toc do phan ing thuan bang toc do phan (mg nghich '

K ( Can bang hoa hoc la mot can bang dong, cac chat tham gia phan ung lién
tuc phan img véi nhau dé tao thanh san pham va cac chat san pham cling

lién tuc phan (mg véi nhau dé tao thanh cac chat dau nhung vdi toc do

bang nhau nén ¢ trang thai can bang, nong do cac chat khong thay doi

|

\
|

j Biéu thurc cta hdng s6 can bang: tong quat aA + bB=cC+dD |

\

\[ Y nghia: Kc cang 16n thi phan tng thuén cang chiém uu thé hon va
| nguac lai. Kc cang nho thi phan ng nghich cang chiém uu thé hon

Nhiét do: Khi tang nhiét dd, can bang chuyén dich theo chiéu lam
giam nhiét do, tic la chiéu phan (g thu nhiét, nghia la chiéu lam
giam tac dong ctia viéc tang nhiét do va nguac lai

Nong do: Khi tang nong dd mot chat trong phan (ng thi can bang hod hoc b
phé v& va chuyén dich theo chiéu lam gidm nong do clia chat dé va nguac lai

Nguyeén ly chuyén dich: Mt phan dng thuan nghich dang & trang thai can bang,
khi chiu mot tac dong bén ngoai lam thay doi nong do, nhiét do, ap suat thi can
bang s& chuyén dich theo chiéu lam gidm tac dong bén ngoai d6




Bai 2: SU'DPIEN LI TRONG DUNG DICH NUOC. THUYET
BRONSTED — LOWRY VE ACID- BASE

1. Chit din dién - Sw dién li - Chit dién li

Chit khong din dién

Chit din dién

+ Alcohol: methanol (CH30H), ethanol
(C2H50H),...

+ Nuoc duong: saccharose (Ci12H22011), ...

+ Muéi khan, base khan: NaCl ran, khan; NaOH

+ Dung dich acid: HC1, HNO3, H>SO4, HCOOH,
CH;COOH, ...

+ Dung dich base: NaOH, KOH, Ca(OH),, ...
+Dung dich mu6i:-NaCl, K>SO, CH;COONa,

ran, khan; ...

Su dién li Chit dién li

La nhitng chit khi tan trong nudc phén li ra céc ion.

La qua trinh Chit dién li manh

Chit dién li yéu

1a chat khi tan trong nudc, hau hét cac phan tir
chat tan déu phan li ra ion.

phan li cic chét
trong nudc tao
thanh cac ion.

1a chat khi tan trong nudc chi c6 mot
phan sb phan tir chat tan phan li ra
ion, phan con lai van ton tai & dang
phan tur trong dung dich.

Biéu dién: mii tén 1 chiéu “——”
Na,SO, —> 2Na'+ SO?

. X X ~c A S
Bi€u dién: milii tén 2 chiéu “c—=

2

CH,COOH ¢ CH,COO + H*

Céc chat dién li manh nhu:
» Acid manh: HNO3, H2SO4, HC1, HCIOsg, ...
» Base manh: NaOH, KOH, Ba(OH);,
Ca(OH),. (Cdch nho: Bazo cua 5 kim logi tan
trong nuoc)
Hau hét cac muoi: NaCl, K2SO4, CH;COONa,

Céc chat dién 1i yéu nhu:
= Acid yéu: H,SOs, HyCO3, HaS,
HNO2, HCIO, HF, HCOOH,
CH;COOH ...
= Base yéu: (Cdach nho: trir 5 base
manh) Mg(OH)>, AI(OH)3,

Fe(OH),, Cu(OH),...

2. Thuyét acid - base ciia Bronsted - Lowry
Acid
- La chat nhudng (cho) proton (H")
Vd: HCl + HO—— H,O" + CI°
(acid) (base)
3. Chit chi thi acid - base - Xac dinh pH
Mau cia cac chat chi thi twong rng véi gia tri pH

Base
- La chat nhan proton (H")
Vd: CO; +H,0—=HCO; + OH"
(base) (acid) (acid) (base)

Biéu thirc tinh pH
—pH=-1g[H"]

S0 pHB : 6 p): :ha 107
N pH < 8 pH > 8 —>[H+]:107PH:[OH*]
Anapen Khéng mau Mau héng
| | | FEEEEEn

4. Sy thuy phan cua cac ion
Mudi tao thanh tir ACID manh va BASE manh = Khong bi thity phan (pH = 7)

. 0i tao thanh tir BASE manh va
Mubi tao thanh tir ACID manh va AXIT ' e 101130 Lhanh Lt 5. 5 Y v
A C o, n manh  manh acid YEU = Bi thuy phan, tao
base YEU = Bi thuy phan, tao ra — e At “
U . % bazo | axit ra moi truong base yeu (pH > 7)
moi truong acid yéu (pH < 7). YEU | YEU

Mudi tao thanh tir acid va base yéu.
Bi thuy phéan, tao ra moi truong pH = 7.
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0o 0
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Bai 2:
Can
bang
trong
dung
dich
nuéc

Hién tugng dién ly: Qua trinh phan li cac chat trong nudc tao thanh ion dugc goi la
su dién li. Nhitng chat khi tan trong nuc phan li ra cac ion dugc goi la chat dién |i

|

Thuyét ACID-
BASE clia

LOWRY

BRONSTED — \{

)
Chat dién li 1a cac chat tan trong nudc phan la ra cac ion ]
\

Chat khong dién li la cac chat khong phan li ra cac ion J

;
Chat dién li manh la chdt khi tan trong nudc, hau hét
cac phan tlr chat tan déu phan liraion

Chat dién i yéu la chat khi tan trong nudc chi cé mdt phan s6
phan t&r chét tan phan li ra ion

Khai niém: Thuyét Bronsted - Lowry cho rang acid la chat
cho proton (H+) va base la chat nhan proton

Uu diém: Thuyét Bronsted - Lowry c6 cai nhin tong quat hon vé axit
va bazo, gilip ta giai thich dugc 1 s6 mudi lai hoat dong nhu 1 bazo

[ . . ; \
Khai niém: la dai lugng thay thé cho nhimng sé 6 s6 md am hodc c6 nhiéu
chr s6 thap phan khi dung ndng d6 ion H+ hoac ion OH- dugc diing dé danh

gia tinh acid hoac tinh base ctia cac dung dich ma H+ hodc OH- thap

Y nghia: 6 lién quan dén strc khoé clia con ngud, su phat trién clia dong vat,
thuc vat; cd lién quan dén tinh trang sttc khde; mot s6 dong vat song dudi
nudc can moi trudng cd gia tri pH thich hgp

Xac dinh pH: Gid tri pH cla dung dich dugc xac dinh gan dlng bang cach st
dung chat chi thj acid - base. Khi can xac dinh gia tri pH chinh xac hon, ngudi

ta st dung mdy do pH

~

Suthy phan cta cac ion: la phan ting gitta ion véi nudc tao ra cac dung dich c6 moi trudng khac nhau

Chuén d6 Acid-b

ase: la phuong phap xac dinh ndng do clia mt chat bang mot dung dich
chuan da biét nong do. Dua vao thé tich clia cac dung dich khi phan (mg vira @ véi nhau,
xac dinh dugc nong d6 dung dich chat can chuan do




CHU PE 2. NITROGEN VA SULFUR
Bai 4: PON CHAT NITROGEN

- Chiém 75,5% khoi lugng (hodc 78,1% thé tich) trong khi quyen Trai Dat.
- Trong vo6 Trai bat, thuong ¢ dang moé khoang: Sodium nitrate - NaNOs (thuong goi

Tr?i‘liitg‘lf“ | 14 diém tiéu Chile)
- Trong co thé nguoi, nitrogen chiém khodng 3% khoi lugng.
- Ton tai hai dong vi bén: *N (99,63%) va >N (0,37%).
- Nguyén t6 Nitrogen ¢ 6 s0 7, nhém VA, chu ki 2, c6 d6 am dién 16n (3,04), 1a phi kim
dién hinh.
oy 2 0 +1 +2 +3 +4 45
50 oxi hoa cua | | | | | |
nitrogen & hop chat | | | | | |
X NH; N, N,0 NO HNO, NO, HNO,
Cal} ta‘f NH,Cl KNO, NaNO,
nguyen tw -
phéan tir
- Phan tr nitrogen: N N
+ Hai nguyén tt, lién két voi nhau bang lién két ba (1 lién két

o va 2 lién két ) ’
+ Cé nang lugng lién két 16n (945 kJ/mol) va khdng co cuec.

Tinh chét vat
li

- O diéu kién thuc‘yng, nitrogen la chat khi, khong mau, khong mui, khong vi, kho hoa
long (-196°C), tan rat it trong nuac.
- Khong duy tri sy chay va sy ho hap.

- Nitrogen kha tro ¢ nhiét 46 thuong, thé hién ca tinh oxi hoa va tinh khur.

Tinh chat héa | 1. Tinh oxi héa: N> (g) + 3H (g) =— 2NHs
hee 2. Tinh khit: N (g) + 02 () == 2NO (g)
v T4ac nhan lam lanh Ung g Tao khi quyén tro
ne dung Tong hop ammonia Bao quan thirc pham




-
L& nguyén t6 phd bién nhat, chiém 75,5% khoi lugng va tap

trung chll yéu & tang doi luu va trong vo Trai Dat thi nd ton

tai tap trung & mot s6 md khoang dudi dang sodium nitrate

(6 trong tat ca co thé ddng vat va thuyc vat va trong ca co thé ngudi J
-

Hai dong vi bén la 14N (99,63%) va 15N (0.37%)

06567, nhom VA, chu ki 2 trong bAng tuan hoan ]

Nguyén tur

C6 66 am dién 16n (3,0 ]

La phi kim dién h‘mh]

GOm hai nguyén t(r, lién két véi nhau bang lién két ba ]

C6 ndng lugng lién két I6n (945 kJ/mol) va khdng 6 cuc ]

La chét khi, khong mau, khdng mui, khong vi, khd hoa 1ong (hod 16ng & -196 °C) ]

Tan rat it trong nudc ]

Khong duy tri su chdy va su ho hap ]

Bai 4:

Quy tri & nhiét d6 cao, ap suat cao va c6 xuc tac, nitrogen hoa

. Tac dung hop truc tiép vai hydrogen, tao thanh ammonia
Nitrogen Vi —
hydrogen Phan Umg tong hgp ammonia la qua trinh trung gian quan

trong dé san xuat nitric acid, thuoc no,...

0 nhiét d6 cao trén 3000°C hoac c6 tia Itra dién, nitrogen két

Tac dung | hap vai oxygen, tao ra nitrogen monoxide

\of
oxygen Phan Umg hod hop giira nitrogen véi oxygen thuong xay ra

dong thoi vi qua trinh dot chdy nhién liéu & nhiét do cao
bang khong khi

Tac nhan lam lanh

Tong hop ammoniac

Ung dung

Tao khi quyén tro

Bao quan thuc pham




Bai 5: AMMONIA- MUOI AMMONIUM

Ammonia

Muoi Ammonium

1. Pic diém cau tao:

- Phan tor ammonia dugc tao bo1 mdt nguyén tir nitrogen
lién két v6i ba nguyén tir hydrogen va ¢6 dang hinh hoc
1a chop tam giac.

e

H—N—H N

| Zi%
H - 'L b
a) b)

Céng thure Lewis (a) va dang hinh hoc (b) ctia phan tir ammonia

+ Nguyén tir nitrogen con mgt cap electron khong lién
két (cip electron tw do), tao ra ving c6 mat do dién
tich &m trén nguyén tir nitrogen.

+ Lién két N-H phén cuec, cdp electron dung chung 1éch
vé nguyén tir nitrogen lam cho nguyén tr hydrogen
mang mot phan dién tich dwong.

+ Lién két N-H twong d6i bén v6i ning luong lién két
la 386 kJ/mol.

2. Tinh chit vat Ii:

- O diéu kién thudng, ammonia ton tai ¢ thé khi, khong
mau, nhe hon khong khi, mui khai va xdc.

- Tan nhiéu trong nudc, d& hoa 1ong (¢ nhiét d6 -33°C).
3. Tinh chit hoéa hoc:

- Tinh base: 1am quy tim 4m héa xanh, dung dich
phenolphthalein chuyén mau héng.

- Tinh khir: Ammonia chay trong oxygen vdi ngon lira
mau vang.

4. Ung dung:

- Tac nhan lam lanh, dung moi, san xuat nitric acid, san
xuét phan dam.

5. San xuit:

- Trong cong nghiép, qua trinh sian xudt ammonia
thuong duoc thuc hién & nhiét do (400°C - 450°C), ap
suat 150 - 200 bar, xtc téc Fe.

N2 (g) +3Hz (g) & 2NH; A H’, =-91,8kJ

1. Tinh tan:
- Hau hét cac mudi ammonium déu dé tan
trong nudc va phan li hoan toan ra ion.
H +
N
~"\"H

H
H

Hinh 5.3. Dang hinh hoc
cda ion ammonium

2. Tinh chét héa hoc: .

- Tac dung dung dich ki€m (dun nong): sinh ra
khi ammonia (co mui khai).

(NH4)2SO4 + 2NaOH —“ 5 Na»SO4 + 2NH3
+ 2H»0. . N

- Kém bén nhiét va dé bi phan huy khi dun
nong:

NH4Cl —“—NH3 + HCI

NH4HCO; —“—>NH3 + CO; + H20
NH4NO> —“ N> + 2H,0

NH4NO; —“ 5 N>0 + 2H,0

4. Ung dung:

- Chit danh sach bé mat kim loai, thudce long
dom, thude bo sung chat dién giai.

- Phan bon hoa hoc: Ammonium nitrate
(NH4NO3) duogc dung lam phan dam.

- Chét phu gia thuc phim: NHsHCOs dung dé
tao do xép cho mdt sd loai banh.
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Nguyén tir nitrogen con mot cap electron khong lién két, tao
ravung c6 mat do dién tich am trén nguyén tr nitrogen

Lién két N-H phan cuc, cap electron dung chung léch vé nguyén tu
nitrogen lam cho nguyén t& hydrogen mang mot phan dén Tich Duong

Lién két N-H tuong d6i bén véi nang lugng lién két
1a386 kJ/mol

Ton tai & ca trong moi truong dat, nudc, khong khi

Ton tai & the khi, khdng mau, nhe hon khong khi, mui khai va xac

Tan nhiéu trong nuéc

C6 mai truong base yéu, lam quy tim chuyén mau
xanh, phenolphthalein chuyén mau hong

Ammonia
Nguyén tlr nitrogen c6 s6 oxi hod -3 nén thé hién tinh khir

Tac nhanlam lanh

San xuat nitric acid

“
BN
Bai 5:

Dung mdi

San xuat phan dam

Ammoni
e San xuat: thuong dugc thuc hién & nhiét d6 400 °C -
a - Muoi 450 °C, 4p st 150 - 200 bar, x(ic tac Fe

Ammoni

um Tinh tan, su dién li: dé tan trong nudc va phan li hoan toan raion

Tac dung véi kiém, sinh ra khi ammunia véi mui khai

= Tinh chat kém bén nhiét, dé bi phan huy khi nung nén
Mudi p y gnong

Ammonium Thudc long dom

Phan bon hda hoc
Ung dung Chét phu gia thuc pham

Chat danh sach bé mat kim loai

Thudc bo sung chat dién giai



Bai 5: HOP CHAT CUA NITROGEN VOI OXYGEN

1. Cong thirc, tén goi, ngudn gbc phat sinh khi NOx trong khong khi

Oxide N20 NO NO2 N204
Tén goi Dinitrogen Nitrogen Nitrogen dioxide Dinitrogen
monoxide tetroxide
Ngudn goc phat | - Tir thién nhién: Nui ltra phun trao, chay rimg, mua dong kém sam sét.
sinh - Tir hoat ddng ciia con ngudi: Giao thong van tai, sin xut cong nghiép, nong

nghi¢p, nha may nhiét dién.

Tac hai ctia NOx | - NOy 1a mot trong cac nguyén nhan gady mua acid, swong mu quang hod, hiéu ting
nha kinh, thing ting ozone va hién tugng phti dudng.

2. Nitric acid

B
H™* o) \8: - Nguyént N co s6 oxi hod +5, 13 s6 oxi hod cao nhét cua
] o  hitrogen. ‘
Cau tao /O—N/ - Lién két O-H phan cuyc manh vé phia nguyén tir oxygen.
H”,, ™Ng  -Liénkét N-O lalién két cho nhan.
Hinh 6.1.

Céng thire Lewis (a) va
cbéng thure céu tao (b) cda
nitric acid

Tinh chat vat li

- Nitric acid tinh khiét 1a chat 1ong, khong mau, ¢6 khéi luong riéng D = 1,53 g/mL.
- Nitric acid boc khéi manh trong khong khi am va tan vo han trong nudc.

Tinh chét hoa hoc

- Nitric acid c6 tinh acid va tinh oxi hod manh, thuong dugc st dung dé pha mau
quéng trong viéc nghién ctru, xac dingj ham lugng cac kim loai trong quing.

3. Hién tuwgng phi dudng - Mwa acid

Hién tuong phu duwdng

Mura acid

- Nguyén nhén: luong du cac chat dinh dudng phan nitrate, phosphate cung cap
ngudn thirc dn doi dao cho sinh vat phul du phat trién manh tao 16p mang xanh bao
phii mat hd.

- Hé qua:

+ Can tr sy hap thu anh sang mat troi vao nudce, giam sy quang hop cua thyuc vat
thuy sinh.

+ Rong tao phat trién manh gay thiéu ngudn oxygen cho cac loai thily sinh, mat can
bang sinh thai.

+ Xac rong tao phan huy gay 6 nhiém méi truong nude, khong khi va tao chat bun
ling xuong long ao h.

Pic diém ciia ao, hd ¢6 hién twong phi dudng

- Mau nuée duc: Nudce trong hd, ao c6 mau xanh den do luong chit hitu co va chit
dinh dudng c6 mat trong nudc.

- Tang nudc ¢ d6 sau thap c6 mui hoi: Luong chét hitu co nhidu c6 thé gay ra tinh
trang phan hily v san sinh khi doc, gy mui hoi trong tang nudc ¢ do sau thap.
Cach cai tao - Stir dung ché pham vi sinh dé tang vi sinh ¢6 loi.

- Xt i nude thai trude khi d6 vao ao hd.

- Trong mot s thyc vat thuy sinh pht hop véi méi trudng phii dudng: béo tay, ngd
trau, cai xoong ... Trong thyc vat thily sinh cling 1am giam mirc d¢ dinh dudng trong
nudce ao, hd va do do khong khuyén khich sy nhan 1én cua thyc vat phu du.

- Nuéc ao, hd nén dugce thay, cang nhiéu cang tét (nén dung nudc da duoc xtr 1y
trude khi cip vao ao).

- Téo phat trién manh trong nudc thiéu oxygen. Do d6 ting cudng oxygen ngay lap
tirc bang viéc lip dat thiét bi suc khi dé khudy tron bé mat ao va giup giai phong cac
loai khi nhuw CO,. Piéu nay ciing cho phép nuéc hap thy nhiéu oxygen hon, trong
thoi gian ngdn s& giup giam sy hién dién cua tao.

- Khi nuéc mua co6
pH < 5,6 thi goi la
hién twgng muwa
acid.

- Tac nhén chinh
gdy mua acid la
SOz va NOx.

- Mura acid gay tac
dong xau doi voi
moi trudng, con
nguoi va sinh vat
(dn mon céc cong
trinh x4y dung,
kién tric bang da
va kim loai).
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Tu nhiitng hién tuong trong tu nhién )

Thiét bi hoat dong & nhiét do cao. )

Cac Oxide
cUa Nitrogen
- Hién tugng

mua Acid

Anh hugng nghiém trong dén stic khos con ngudi, )

Hiéu tng nha kinh va hién tugng mua acid. )

Hién tuong: Do lugng khi thai SO2 va NOX tir qué trinh tiéu thy
than da, dau mo... da tao thanh hién tugng mua Acid.

khong khi am.

La chdt I6ng khong mau, béc khéi manh trong )

Tinh chdt

T 06 uong réng 1 153 gl s6i 686 °C.

Tan trong nudc theo bat ki ti 1& nao. )

Nitric acid Ia mdt acid manh va cd tinh oxi hoa manh )

- Nitric Acid - TR
M‘at 56 hdp Ché’t Oxi hea dugc hau hét cac kim loai trir vang (Au), >
o ' y platinum (PY)...
voi Oxygen cua
Nitrogen Bugc str dung dé ché tao thudc n6>
San xuat nitrobenzene)

Hién tugng phu nhu@ng xdy ra khi du thir chét dinh duging trong
moi trudng nudc: nitrate va phosphate

Hién tuong
pht nhuting Lam suy gidm chét luong nudc)

Anh huéng tiéu cyc dén dai séng con ngudi cing
nhu dong vat song dudi nudc.
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Bai 6: SULFUR VA SULFUR DIOXIDE

I. Sulfur

1. Trang thai tu nhién
- Trong ty nhién, sulfur (sulfur) ton tai ca & dang don chat (gan nui lra) va hop chét (cac khoang vat).
- Trong co thé nguoi, sulfur co trong thanh phan ctia nhiéu protein va enzyme.

- S (Z = 16): 1522522p®3s?3p*: O sb 16, chu ki 3,
nhom VIA = S 1a phi kim.
- Trong hop chat, S c6 s6 oxi hoa -2, +4, +6.

- Phan tir sulfur gom 8 nguyén tir (Ss) lién két v{
nhau béng lién két cong hoa tri khong phan cuc tg
thanh vong khép kin.

- Trong cac phan ng héa hoc, dé don gian nguy
ta dung ki hiéu S ma khong dung Ss.

3. Tinh chat vat li

- O diéu kién thuong, sulfur 1a chét ran, mau vang, c6 2 dang thil hinh: Sgont Va St phuong.
- Sulfur khong tan trong nudc, tan it trong alcohol, tan nhiéu trong CS,, benzene, ...

4. Tinh chit héa hoc

¢ Tac dung v6i H, — HaS (hydrogen sulfide): ¢ Té4c dung v6i phi kim:
Hy+S —"> HsS S+0, — SO,
¢ Tac dung véi kim loai — mudi sulfide (S%) S+F, —Y 3 SFs

Fe+S —“— FeS
2A1+3S —— AlLS;
Hg + S — HgS (PU x4y ra ngay diéu kién
thuong = S dung dé xir li thity ngén roi vii)
5. Ung dung

<N\ T
Yt
W2

I1. Sulfur dioxide (SO2)
1. Tinh chit vat li
- O diéu kién thuong, SO> 1a chét khi khong mau, mui hac, doc, tan tbt trong nudc.

i _64/ _ N N
o, 4/ g=22>1 = SO2 niing hon khong khi.

2. Tinh chit hoa hoc
¢ SO> la mdt acidic oxide: + Tac dung v&i nudce tao moi truong acid
+ Tac dung vai basic oxide hodc base tao thanh mudi va nude.
¢ Trong SO2, S ¢6 s6 oxi hoa +4 1 s6 oxi hoa trung gian = SO vira c6 tinh oxi hoa, vira ¢é tinh kh.

12




- Tinh oxi hoa cia SO2 thé hién khi tac dung véi - Tinh khtr ctia SO, thé hién khi tac dung véi cdc

cac chat khir manh nhu H,S, Mg, ... chat oxh manh nhu halogen, Oz, KMnO4, NO», ...
SO + 2H,S — 3S + 2H20 (pu thu hdi S) 280, + 0, =42 5250,
SO, +2Mg — S +2MgO

SO, +NO; —2 SO; +NO

3. Ung dung

4. Sulfur dioxide va 6 nhiém méi truwong
(a) Nguon phat sinh SO»

(b) Téc hai
SO, 1a mét trong nhitng tic nhan lam 6 nhiém khong khi, gdy mua acid va viém dudng ho hap & nguoi,. ..
(c) Bién phép giam thai SOz vao khi quyén
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SO PO HE THONG HOA KIEN THUC

- Languyén to pho bién thir 17 trén vo Trai Dat, chiém khoang 0,03 - 0,1% khai luiong, ton tai & bon dang dong vi bén

Trang
A thai tw - Ton tai & ca ¢ dang don chat va dang hop chat

nhién | |
~ Dugc phan b o'vung lan can ni IUfa va suéi nuoc nong

% C4u tao nguyén tir %/ Cau tao nguyen t; 6 56 16, nhom VIA, chu ki 3, do am dién [ 2.58, o tinh phikim

phan tir - (U tao phan tu: gom 8 nguyén tif cd dang vong khép kin

Bon chat sulfur co hai dang thu hinh

Tinh chat

vatli Khong tan trong nud, it tan trong alcohol, tan nhiéu trong carbon disulfide

™ Nong chay 6 113°C va s6i ¢445°C

Tac dung voi hydrogen va kim loai: O nhiét o cao, sulfur
Tinh chat ( tic dung vai hydrogen tao thanh hydrogen sulfide

hod hoc _ Téc dung vei phi kim: O/ nhiét d6 thich hap, sulfur téc
dung vai mat so phi kim nhu fluorine, oxygen...

e
| - :
. ~ San xuat sulfuric acid

B‘ : 7 Ung San xuat thuac trir sau, thuoc diét nam

al/. & dung Luu héa cao su

Sulfur
Va

San xuat diém, thuoc no

S |f _ Tinh chat vat l:la chat khi o tinh ddc, gay hai cho sufc khoe, khong mau,
ulrur " nang hon khong khi, mui hac, tan nhiéu trong nuc

Dioxide

e ~ | 7 Tinhoxi hoa hoc; Sulfur dioxide tac dung véi hydrogen sulfide tao thanh sulfur va nudc
| Tinhchat | | ‘ g ‘
(' hodhoc | | Tinhkhr: Sulfur dioxide tc dung vdi nitrogen dioxide (NO2) khi

~ COXUctac nitrogen oxide dé chuyén hoa thanh sulfur trioxide

Sulfur

5021 chat trung gian quan trong trong qua trinh sulfuric acid

= Tay tréng bot gidy, khi mau trong san xuat dudng...

" Sulfur dioxide duoc sinh ra tir cd nguén tu nhién va nguén nhan tao
‘ Sulfur dioxide ‘ ~ Gay 6 nhiem khi quyen, gay mua acid va viém duong ho hap o nguo
vadnhiém

S hhdos Bién phap cat giam phat thai sulfur dioxide vao khi quyén: Tang cuong
mai truong

- str dung cac nguon nang lugng mdi, nang lrong sach, nang lugng tai
tao; str dung tiét kiém, hiéu qua nguon tai nguyén thién nhién

Bai 7: SULFURIC ACID VA MUOI SULFATE

I. Sulfuric acid (H2SO4)

1. Céu tao phan tir va tinh chit vat li
. @Cauwophanwr [ (b)Tinhcharvathi |
- Phan tir H2SO4 ¢6 cong thirc cau tao nhu hinh bén: | - HaSO4 12 chat 10ng sanh nhu dau, khong bay ha
- Gitra cac phan tir H2SO4 hinh thanh nhiéu lién két | hut 4am manh.
hydrogen do H2SO4 chira H linh dong va O ¢6 d¢ am | - H2SO4 tan vO han trong nudc va toa rat nhid
dién 16n. nhiét nén khi pha loang H,SO4 dic can rot tir 1
acid vao nudc va khudy nhe tranh lam nguoc 1
gy nguy hiém.
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2. Qui tic an toan
- B4o quan trong chai lo day chat, dat ¢ vi tri chic chan.

- Tranh xa céc chét d& chay n6 nhu KC103, KMnO4, K2Cr207, ...

- Str dung gang tay, deo kinh bao hg, mac ao thi nghiém.

- Thao tac can than, dung luong acid vira phai.

- Khéng d6 nude vao dung dich H>SO4 dic.

- Nhanh chéng rira ngay voi nude lanh nhiéu lan.

- Trung hoa acid bang cach rira v6i dung dich NaHCO:s.

- Bing b6 vét bong, cho udng nudc dién giai va dwa dén co s y t& gin nhat.
3. Tinh chit héa hoc

*+Co déy du tinh chat cia mot acid manh: ¢ Tinh acid manh.

- B6i mau qui tim — do + Tinh oxi héa manh: S*® — S§* S° §2,

- Téc dung véi kim loai — mudi + Hat - Tac dung véi cac chat khir nhu kim loai, phi kim, hop
KL + H>SOsiomg — Mudi + Hot chat khu.

(tru6e H) (KL hoa tri thap) KL+ H2S04 — Mudi + (SO2, S, H2S) + H20

Fe + H2SO4 10ang — FeSO4 + H2®t (trtr Au, Pt) (KL hoa tri cao )

Cu + H2SO04 10ang — khong xay ra SO,tmui hac; S|vang; HoSTmui trimg thdi.

- Tac dung véi basic oxide, base — mudi + H,O | - Al, Fe, Cr thu dong, khong phan mg véi H,SO4 di

FeO + H2SO4 10ang — FeSO4 + H2O nguoi.

Fe304 + 4H,S04 1oang — FeSO4 + Fey(SO4); + 4H,0 * C6 tinh hdo nu6e: HaSO4 c6 kha nang 14y nude cia nhi

2Fe(OH)s + 3H2SO4 10ang — Fe2(S04)3 + 6H,0
- Téc dung v6i mudi — Mudi méi + acid méi e
Na;CO3 + H2SO4 1oing — NaaSOs + COx1+ Hz0 Ci2H2»O1y —=——— 12C + 11H0
BaCl, + H2SO4 1oang — BaSO4 uing + 2HCI (saccharose)

C sinh ra bi oxi hoa boi H2SO4 dac — CO», SO, bay 1€1
day carbon trao ra khoi cc:

hop chat.

C + 2H;SO4gze ——> CO; + 2505 + 2Hz0

4. Ung dung

— _a

5. San xuit sulfuric acid theo phwong phap tiép xuc

- Giai doan 1: San xuit SOz

Nguyén liéu: sulfur (S) hodc quang pyrite (FeS»)
S+0; —> S0,
4FeS: + 110 —Y— 2Fe;0s + 8S0;

- Giai doan 2: San xuit SO3

Oxi hoa SO, bang O hoic lwong du khong khi & 450°C véi xtc tac vanadium (V) oxdie:
280, + 0y —=2L2EE 750,

- Giai doan 3: San xuit H2SO4
Hép thy SO; bang H,SO4 dic tao ra oleum (H2S04.nS03), sau d6 pha lodng oleum vao nude thu duge
dung dich H2SO4 ¢6 ndng d6 mong mudn.

H>SO4 + nSO3 — H2S04.nS03

H2S04.nSO3 + nH20 — (n+1)H2SO4

I1. Muoi sulfate
1. Ung dung
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2. Nhén biét

- Nhan biét ion SO4*> trong mudi sulfate hodc sulfuric acid: dung Ba®" trong Ba(OH),, BaClz, Ba(NO3),.

- Hién tuong: Xuét hién két taa tréng.
- PTHH: Ba?* + S04 — BaSO4| tring

SO PO HE THONG HOA KIEN THUC

r

(-

HO—S—OH .

N

=i

N\

3

Bai 8:

Tinh
chat vat

ly

Quy
tac an

toan

p
La chat long sanh nhur dau, khéng mau, khéng bay hai, ¢6 tinh
hat am manh, tan vo han trong nuc va toa rat nhiéu nhiét

\

chat hut hat am di
i

p
C6 khoi long riéng 1,84 g/cm3, nang gan gap hai lan nuac.

¢
Bdo quan trong chai, lo c6 nut dy chat dat & vi tri chac chan,
cach xa cac lo chua chat dé gay chay, nd

(Cén tuan thi cac nguyén tac nhu ludn str dung gang tay, deo
Lkmh bdo ho, mac do thi nghiém

acid manh
ke

p
Dung dich sulfuric acid lodng co day du tinh chat cia mot

Dung dich sulfuric acid déc]

Dung dich sulfuric acid dac co kha nang lay nudc tir hop chat
carbohydrate va khién chung hoa den

J

Sulfuric | |
Acid va \'[

Ung dung : Ché bién dau md, sén xudt chat tay rira, thudc
nhudm, mudi, acid, phan bén, thudc nd, chat déo, to si, gidy

muoi

k-[Sé\n xuat bang phuang phap tiép xdc, di tir nguyén liéu chinh la sulfur, quang pyrite )

Sulfate

\/ San xudt phan dam |
Mubi 1 San xuat thach cao |
Sulfate San xuat chat can quang

San xudt khodng chdt bo sung cho phan bén, thitc an gia stc |
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Bai 8: HOP CHAT HU'U CO VA HOA HQC HU'U CO

I. Hop chit hiru co va héa hoc hiru co

1. Khai niém

- Hop chét cta carbon 12 hop chét hitu co, trir mot s6 hop chit nhu oxide cta carbon (CO, CO»), mubi
carbonate (CaCOs, ...), cac cyanide (HCN, NaCN, ...), cac carbide (CaCa, AL4C;, ...), ...

- Héa hoc hitu co 1a nganh hoa hoc chuyén nghién ctru vé cac hop chat hitu co.

2. Pic diém chung ciia chat hiru co

Thanh phan nguyén to - Nhat thiét phai chira nguyén té C, thuong c6 H, O, N, CL S, ...
Dic diém lién két - Chui yéu 12 lién két cong hoa tri.

- Nhiét do nong chay, nhiét do soi thép, khong tan hodc it tan trong nudc, tg
nhiéu trong dung méi hiru co.

- D& chay, kém bén nhiét nén dé& bi nhiét phan hay.

Tinh chat hoa hoc - Phan tmg thudng xay ra cham, theo nhiéu hudéng va tao ra hdn hop s
pham.

Tinh cht vat li

IL. Phén loai hop chit hiru co

¢ Hydrocarbon no: Alkane (CHa), ... ¢ Dian xuét halogen: CoHsCl, ...
¢ Hydrocarbon khong no: Alkene (CH,=CH>), ¢ Alcohol, phenol: CoHsOH, ...
Alkyne (CH=CH), ... ¢ Aldehyde, ketone: CH;CHO, ...
¢ Hydrocarbon thom: Arene (CsHp), ... ¢ Carboxylic acid, ester: CH3COOH, ...
¢ Amine: CH3NHo>, ...
¢ Carbohydrate, amino acid, ...: C¢H120es, ...

III. Nhém chire va phd hong ngoai (IR)

1. Khii niém nhém chirc va mét s6 nhém chire co ban

¢ Nhom chtrc 1a nguyén tir hodc nhom nguyén tir trong phan tir gy ra nhiing tinh chat hoa hoc dic trung
ctia hop chét hitu co.

¢ Mot s6 nhom chue co ban:

Dan xuat halogen -F, - Cl, -Br, -1 CH;Cl, CHCl3, CH31, CH3Br, CHSF, ...
Alcohol, phenol -OH CHs; — OH, CoHs — OH, CsHs — OH, ...
Ether -O- CH; - O - CHj3, CHz — O — CoHs, ...
Aldehyde -CHO CH; — CHO, C;Hs— CHO, ...

Ketone :C=0 (-CO-) CH; — CO - CH3, CH3 — CO — C2Hs
Carboxylic acid - COOH CH3; — COOH, C>Hs — COOH, ...

Ester -COO- CH3;— COO — CH3, CHz — COO — CyHs, ...
Amine -NH> (bac I) CH;s — NH;, CoHs — NHo, ...

2. Xac dinh nhém chire bang pho hong ngoai (IR)

- Phuong phap pho hong ngoai (Infrared spectroscopy - IR) thuong ding dé xac dinh sy ¢ mit ciia cac
nhém chirc trong phan tir hop chat hitu co.

- Trén phd hong ngoai, truc ndm ngang biéu dién s song (cm™) ctia cc birc xa trong viing hong ngoai,
truc thang dung biéu dién cudng do truyén qua hodc do hap thy (theo %).
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- Trén pho hong ngoai, cac tin hiéu (peak) cua cuc dai hap thu (hodc cuc tiéu truyén qua) ing véi nhitng
dao dong ddc trung cua lién két hodc nhém nguyén tir trong hop chat hitu co.

Alcohol O-H 3500 — 3200
Amine N-H 3300 — 3000
C_H 2830 — 2695

Aldinds C=0 1740 — 1685
Ketone C=0 1715 - 1666
. C=0 1760 — 1690
Carboxylic acid O_H 3300 — 2500
Eeter C=0 1750 — 1715
Ste C-0 1300 — 1000

SO PO HE THONG HOA KIEN THUC

Hop chat cta carbon I hap chat hitu co

Khai niém

Héa hoc hitu ca la nganh héa hoc nghién cu cac hgp chdt hitu co

Lién két cong hod tri

Hop chét htu
co'va héa hoc
hiru co Tinh chat vat li / Khdng tan hodc it tan trong nuc

Thutng c6 nhiét d nong chdy va nhiét d6 soi thdp

\ Tan nhiéu trong dung mdi hitu co

Dac diém chung
Pa s6 cdc hop chat hitu o dé chay

Bé| 8: Tinh chét hod hoc / Kém ben véi nhiét nén dé bj phan huy béi nhiét.
Hop chat

hitu co'va
héa hoc

hUU o Nhom churc la nguyén t& hodc nhom nguyén tlr gay ra nhimg
Khai niém tinh chdt ddc trung ctia nhém chdt hitu co

\ Phan tmg clia cc chat hitu co thutng xay ra cham

Hydrocarbon

Phan loai )
Dan xudt clia hydrocarbon

Nhom chrc

Va ph()’ hong Cothé xac dinh dya vao phd hong ngoai. S#Ehu
udc
clia phd

ngoai (IR)

Dy doan / Cuting d6 hap thu birc xa hong ngoai clia mot chat vao s6 song

\ Budc song. hong

ngoai
biéu dién
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Phwong phap

Chwng cit

Chiét

Két tinh

Sac ki cot

BAI 9. PHUONG PHAP TACH BIET VA
TINH CHE HQP CHAT HU'U CO

Nguyén tac

Tach cac chat 16ng c6 nhiét do
s6i khac nhau nham thu duorc
chit16ng tinh khiét hon.

Tach biét & tinh ché hén hop
c6 su hoa tan khac nhau cta
ching trong hai méi trudng
khong tron 14n vao nhau.

Tach biét & tinh ché hén hop
chat ran dwa trén dd tan khac
nhau cta cac chat trong dung
moi & sw thay déi do tan cua
chung theo nhiét do.

Tach biét & tinh ché hdn hop
chat dua trén sw khac biét vé
téc do di chuyén cua cac chat
trong pha déng khi tiép xtc
truc tiép véi mot pha tinh do
sw khac nhau kha nang hip
phu trén pha tinh :

e Pha dong la dung moi va
dung dich mAu chit can tach di
chuyén qua cot.

o Pha tinh 1a mot chat rin co
dién tich bé mat 16n, c6 kha
nang hip phu khac nhau cac
chat trong hén hop cén tach.

Cach tién hanh

Chit léng —°—> Héa hoi —
Lam lanh nguwng tu — Thu liy
chat 16ng.

Chiét l6ng - long : Thuong
dung dé tach cac chit hiru co
hoa tan trong nwéc

Chiét 16ng - ran : Dung dung
moi long hoa tan chat hiru co dé
tach chting ra khéi hon hop rin

(1) Hoa tan chit ran vao dung
moi dé tao dung dich bdo hoa &
nhiét do cao.

(2) Loc nong loai bé chit ran
khong tan.

(3) D€ nguoi va lam lanh dung
dich thu dwoec, chat cin két tinh
sé két tinh.

(4) Loc dé thu dugc chit ran.

(1) S& dung cot thay tinh dé
nhoi cac chat hap phu dang bot
(pha tinh) & dwdi.

(2) Cho hén hop cin tach 1én
cot sac ki.

(3) Cho dung mobi thich hop
chay lién tuc qua cot sac ki (pha
déng), thu dwoc cac chat hitu co
tach ra & tung phan doan khac
nhau khi di ra khoi cot sac ki.
(4) Loai bo dung moi dé thu
dwoc chit can tach.
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Ung dung
Dé tach cac chit 16ng ra khoi
hon hop cac chat cé nhiét do
s6i khac nhau, nham thu dwoc
chat 16ng tinh khiét hon.

Chiét 16ng - 16ng : Tach chit
httu co & dang nhii twong hoac
huyén phu trong nuwéc.

Chiét 16ng - ran : Ngam ruou
thudc, phan tich thd nhuwdng,
phén tich dw lwgng thudc bao
vé thyc vat trong nong san.

Dung dé tach va tinh ché cac
chat ran nhu dwong.

Dung dé tach cac chat hiru co
c6 ham lwogng nho va kho tach
ra khoi nhau.



SO PO HE THONG HOA KIEN THUC
La phurong phap tach chat dua vao su khac nhau vé nhiét do soi cta
cac chat trong hon hop & mat ap suat nhét dinh

Chat long can tach duotc chuyén sang pha hai, r6i lam lanh cho ho
ngung tu, thu 1dy chat long & khoang nhiét do thich hop

Diing dé tach cac chat Iong ra khoi hon hop cac chat cd nhiét do soi
khac nhau nham thu duac chét long tinh khiét hon

La phuong phép téch biét va tinh ché hon hap céc chat dua vao sy hoa
tan khach nhau ctia ching trong hai moi trung khong tron lan vao nhau

Chiét Iong - long: thutng diing dé tach cac chat hitu

Cach ca'hoa tan trong nudc
tién ‘
Xy hanh Chiét long - ran: dling dung moi long hoa tan chat
Bai 11

hitu co de tach chiing ra khoi hon hop ran

Phuong
phap
tach La phuong phap tach biét va tinh ché hon hop cac chat ran dya vao @9
AL tan khac nhau va sv thay doi do tan cta ching theo nhiét do

biét va

tinh Ché Hoa tan chat rn lan tap chét vao dung moi de tao dung dich béo hoa nhiét dé cao

Diing dé tach lay chat hitu cokhi nd & dang nhii tuong hoac huyén ph trong nudc

hdp Loc néng loai b chat khong tan
chat Dé ngudi va lam lanh dung dich thu duac, chat can tinh ché sé két tinh
hitu co Loc dé thu duot chat rdn

Buoc dlng dé tach va tinh ché chat ran

La phuang phap tach biét va tinh ché hon hop cac chét dua vao sur phan bo
khac nhau clia ching gilta hai pha déng va pha tinh,

St dung cac cot thuy tinh ¢6 chra cdc chat hap phu dang bot

Cho hon hop can tach én c6t sac ki

Cach Cho dung méi thich hop chdy lién tuc qua ot sac ké
tién
hanh Cho hén hop can tach 1én c6t sac ki

Cho dung méi thich hop chay lién tuc qua cot sac ki

Loai b dung moi dé thu dugc chat can tach

Thuting dung dé tach cc chat hitu co cd ham lurgng nhé va kho tach ra khoi nhau
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BAI 10. CONG THUC PHAN TU HQP CHAT HUU CO

I. Cong thirc phan tir

1. Khai niém

Cong thirc phan tir (CTPT) cho biét thanh phan nguyén té va sé lwong nguyén tir mdi nguyén t6 trong
phan tir hop chit hitu co.

2. Cach biéu dién cong thirc phén tir hop chat hitu co

¢ Cong thirc tong quat (CTTQ): Cho biét cac nguyén té c6 trong phan tir hop chét hitu co.

¢ Cong thirc don gian nhat (CTPGN, con duoc goi 1a cong thire thie nghiém): Cho biét ti 1& sé nguyén
tir clia cac nguyén tb c6 trong phan tir hop chit hitu co.

Cong thue phan tir C2Hs CsH1206 CoHIN CsH;0:N
Cong thirc don gian nhat CH3 CHO CoH7N CsH70oN
Céng thl.’IC téng quét CxHy CxHyOz CxHyNz CxHyOth

= CTPT c6 thé tring véi cong thirc don gian nhat hodc gap cong thirc don gian nhat mot sb 1an.

IL. Lap cong thirc phén tir hop chit hiru co

1. X4c dinh phén tir khéi bang phwong phap pho khoi hrong

- Phuwong phap pho khéi luong (MS: Mass Spectrometry) dugc str dung dé xac dinh khdi lwong phan tir
hop chét hitu co.

- Trén phd khéi luong, mdi tin hiéu (peak) twong tng voi manh ion biéu dién gia tri m/z va ham luong
cta chung.

- Pbi v6i cac hop chat don gian, manh ion c6 gia tri m/z 16n nhat ing v6i manh ion phan tir (ki hiéu
[M*]) va gia tri ndy bang gia tri phan tr khéi ciia chat nghién ciru.

100 3
g __100- 128
5 807 ;,5
: ©©
£ 601 2
2 ] $ 60
©- ©

404
P 29 3
= 27 . 5
o M*, 46 ¢
S 204 3 - 51 i
o 15 26 | 1 102

0.0 | O s I 1l ! - | | L I I

10 9 n319z % 0 25 470 sTo 80 100 150 1;0 miz

2. Lap cong thirc phén tir hop chit hiru co
4 Bai toan: Cho hop chét hitu co X ¢6 ham luong cic nguyén t6 1a Y%mc; %my; Y%mo; ... Phan tir khoi
cua X la Mx. Xac dinh cong thuc phan tu cua X.

< Phwong phap:
- Buée 1: Goi cong thirc cua X la: CxHyOZN:. - Buée 1: Goi cong thuce cua X 1a: CkHyO,N.
Tur ti 1€ nguyén tir cac nguyén to = CTDGN - Bwérc 2: Tinh cac gia trix, y, z, t = CTPT
0, 0, 0, 0, 0, o
x:y:z:t=A)mc:/OmH:/omO:/omN X= e M y= el 0l
12 1 16 14 12 100 1 100

- Buwérc 2: Tu CTDGN va phan tir khoi = hé so %m, M %m, M

n = CTPT ctia X. =76 ‘100 12 7100

Chu y: %mc + %mu + %mo + Y%omn = 100%
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BAI 11. CAU TAO HOA HQC CUA HQP CHAT HUU CO

I. Thuyét ciu tao héa hoc

II. Céng thirc cAu tao

1. Lién két don, ddi, ba

- Lién két don: gém 1 lién két 5: “=.

- Lién két d6i: gom 1 lién két & + 1 lién két m: “="

- Lién két ba: gom 1 lién két & + 2 lién két m: “="

2. Khai niém céng thirc ciu tao

- Cong thirc cdu tao 13 cong thic biéu dién cach thirc lién két va thi tir lién két giita cac nguyén tir trong
phan tu.

3. Cach biéu dién céng thic ciu tao

- Bicu dién day du tat ca céc | - Céc nguyén tir, nhom nguyén tir [ - Chi bicu dién lién két gid
nguyén tur va lién ket trén mot mat | lién ket voi carbon dugc viet | nguyén ti carbon voi nhau
phang. thanh mét nhoém. gitra carbon véi nhom chirc.
H H H H
Lo
H-C-C-C-C-H CH; — CH, — CH, — CHy /\/
I T
H H H H
HH H
H C H CH;
I | \
H-C-C=C-C-H CH; - C = CH - CH; XN
| L
H H H
H H H
Lo
H-C-C-C-0-H CH; ~ CH; — CH; - OH A -OH
[
H H H
I11. Pong phén

¢ Khai niém: Nhiing chat khic nhau (ciu tao hodc sy phan bd nguyén tir, nhém nguyén tir) nhung cd
cung cong thure phan tor dugc goi la cac chat dong phan cua nhau.
¢ Phin loai

- Cac chat co cau tao khac nhau nhung cé cung | - C6 cung CTPT, cung CTCT, khac nhau vé vi t
CTPT. khong gian cia nguyén tir, nhom nguyén tu.
+ Pong phéan vé mach carbon. + Pong phan hinh hoc.
+ Pong phan vé nhom chic. e Phén tir ¢6 ndi d6i C = C.
+ Dong phan vé vi tri nhom chie. e Hai nhém gin v6i mdi C ni doi khac nhau.
+ Pong phan quang hoc.

IV. Pong ding
- D(‘“)ng d%ng 1a hién tugong cac chét co ciu tao va tinh chat tuong ty nhau, nhung CTPT hon kém nhau
mot hay nhiéu nhom CH,. Cac chit d6 hop thanh day chét goi 1a diy dong dang.
- VD: Diy dong dang cua alkane (CnHani2): CHa, CH3 — CH3, CH; — CH, — CH3, ...
Diy dong dang cua alcohol no, don chire, mach hd (CoHanr1OH): CH3;0H, CH; — CH,OH, ...
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e |
=)
Bai 11;
(du tao hoa
hoc hop chét
hitu co

SO PO HE THONG HOA KIEN THUC

Gyt linkid syt inghod i ik, |

Carbon c0 hodtr 4 va céc nguyén tl carbon c6 the ién ket vai nguyén
t(r cda nguyén td khac hodc lién két véi nhau

L =)

-~ Phy thudc vao thanh phan phan ttf va cau tao hod h@
Thuyet cau e el ol il

t30 hoa hoc

(g thtc céu tao day d

(6ng thic cau tao thu gon

\ Cng thitc khung phan tl

Thanh phan phan t& kém nhau mot
hodc nhiéu nhom CH2

Nhiing hop chat hitu co goi

la dong dang

(dtinh chdt haa hoc tuong ty nhau !

Dong dang,

Nhitng cht khdc nhau co cling cong thic phén tf dugc goila nhiing
(iong phan

chat dong phan

Bong phan cau tgo

Dang phan dp the

Do sy thay doitrt t ién ket, cach thclién két

Vi trikhang gian cUa céc nguyén trva nhom nguyén tC
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PE MINH HQA PE KIEM TRA CUOI Ki I LOP 11
MON: HOA HQC
(Dé ¢6 3 trang) Thoi gian lam bai: 45 phit, khong ké thoi gian phdt dé

H'(.), tén thi sinh: ..o iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiciineeeennnes | Mai dé thi: 247 |
Sobao danh: ......coiiiiiiiiiiiii

Cho nguyén tu khéi: H=1,C=12,N=14,0=16, S = 32.
PHAN I. Céu tric nghiém nhiéu phwong an lwa chon. Thi sinh tra 16i tir cdu 1 dén cau 12. Moi ciu hoi
thi sinh chi chon mét phirong dn. (3 diém)
Cau 1. Dung dich cua céc mudi, acid, base dan dién dugc vi
A. 6 sy di chuyén cua céc electron tao thanh dong electron.
B. mudi, acid, base c6 kha ning phén li ra ion trong dung dich.
C. cac ion hop phan c6 kha ning dan dién.
D. phan tir cua chung dan dugc dién.
Cau 2. Dung dich nao sau day c6 pH > 7?

A. K,SO,. B. CH3COONa. C. HNO:;. D. KCI.
Céu 3. Trong ty nhién, nitrogen don chat chiém 78%, nitrogen trong hop chét hitu co ton tai dudi dang?
A. Nucleic acid. B. Acetic acid. C. Tinh bot. D. Glucose.

Ciu 4. C6 thé nhan biét mudi ammonium bang cach cho mubi tic dung voi dung dich kiém thay thoat ra
mot chat khi c6 mui dic trung. Chat khi d6 1a
A.NOa. B. Hs. C.NO. D. NH;.

Cau 5. Hoat dong nao sau day gép phan gdy nén hién tuong phi dudng?
A. Khir tring ao ho sau khi tat can bang voi séng (CaO)

B. Nudc thai sinh hoat d3 qua xu i thai dua tryc tiép vao ngudn nudc.

C. Nudc chtra du lugng céc chat dinh dudng nitrate va phosphate.

D. Su quang hop cua cdy xanh trong moi truong tu nhién.
Céu 6. Phat biéu nao sau day khéng ding?

A. Trong ty nhién, luu huynh chi ton tai & dang hop chat.

B. O diéu kién thudng, lwu huynh 13 chét ran, mau vang, khéng tan trong nudc.

C. O diéu kién thudng, luu huynh ton tai dang phén tir tim nguyén tir (Ss).

D. Khi tham gia phan tng, luu huynh thé thién tinh oxi hoa hodc tinh khir.
Cau 7. Cdp chat nio sau day la dong dang cuia nhau?

A. CH=CH, CH>=CH-CHzs. B. CH3;CHO, HCOOH.

C. CH3-CH3, CH3-CH»-CH»-CH»-CH3. D. CH,OH-CH>OH, C3Hs5(OH)s.
Cau 8. Tir thoi thuong c6, con ngudi da bjét so ché cac hop chét hitu co tir ty nhién. Trong cac cach lam
sau day, cach nao st dung phuong phap ket tinh? ’

A. Nau ruou tir cac loai tinh bot. B. Ngam ruou thudc, rugu trai cay.

C. Lam duong tir nudc mia. D. Gia 14 cay hoa vao nudc dé loc dung dich nhudm.
Cau 9. Hop chit hitu co X ¢6 pho khéi lugng (MS) dudi day tng vai ti 1¢ khdi lugng ciia C:H:O:N trong
X 1a 72:5:32:14. X c6 cong thuc phan tu la
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Cau 10. HNO; tac dung véi chat ndo sau day khdng phai 1a phan tng oxi héa — khir?
A. FeCO:s. B. FeO. C. FeS. D. Fe(OH)s..
Céau 11. Phat biéu nao sau day vé SO, 1a khéng dung?
A. SO, c6 kha ning tay trang, diét khuén. B. SO, tao két tua trang v6i dung dich H,S.
C. SO, 1a chét khi, mui hac (sdc). D. SO, lam mét mau dung dich thudc tim.
Cau 12. Cho cac phat biéu sau:
(1) Trong cac hop chét hitu co, carbon ludn c6 héa trj V.
(2) Nhitng nguyén tir carbon trong phan tir hop chat hitu co chi c6 thé lién két tryc tiép véi nhau tao thanh
mach carbon.
(3) Cong thirc cu tao cho biét thanh phan cta phan tir va trat tu lién két gitta cac nguyén tir trong phan ti.
(4) C6 2 loai carbon mach hé: mach khéng phan nhanh (mach thing), mach nhanh.
S6 phat biéu dung 1a
A. 1. B. 2. C.3. D. 4.

PHAN II. Cau tric nghiém dung sai. Thi sinh tra 16 tir cdu 1 dén cdu 2. Trong méi y a), b), ), d) ¢ méi
cdu, thi sinh chon ding hodc sai. (2 diém)

Céu 1. Sulfuric acid - mét loai acid v co gdm cac nguyén t6 luu huynh, oxygen va hydrogen c6 cong thiic
phan tir H2SO4 13 mot hoa chat rat quen thudc ddi voi hoc sinh THPT. Khi khong gip chat khir, HoSOs dic
dong vai tro 1a mot acid manh, tham gia cac phan tng trao d6i giéng nhu H2SO4 lodng nhu hinh v& ciia thi

nghiém sau
dung dich é
Hz2504

lod@ng

Nazs

a) H2SO4 dic co tinh hdo nude, nén khi da thit tiép xtic véi HaSO4 dic s& bi bong rat nang. Vi vay khi
pha loang dung dich H>SO4 dac ding la rot tir tir nude vao dung dich acid dac.

b) M6t ban hoc sinh khi pha loang HoSO4 dic, khong can than nén da d6 mot it acid vao tay. Cach so ciru
t6t nhat 1a ban rira bang dung dich nude mudi NaCl rdi sau d6 ria lai bang nudc.

¢) Khi Na,S phan tig hét vi H2SOx4 lodng, san pham khi sinh ra lam mat mau dung dich Bry.

d) Phan tng hoa hoc xay ra trong binh chtra dung dich Brz du 1a phdn g oxi hoa khir.

Ciu 2. Cho cic cong thirc cu tao sau:

OH
(1) (2) 3) (4) (5)
a) (3), (5) cung biéu dién mot chat.
b) (2), (4) 1 ddng déng ctia nhau.
c) (1), (5) c6 chung cong thirc phan tur 1a CeHio.
d) (2), (4) 1a d6ng phan vé vi tri nhom chirc.

)]

PHAN IIL Céu héi tric nghiém yéu ciu trd 101 ngén. Thi sinh tra [oi tir cdu 1 dén ciu 4. (2 diém)
Cau 1. Cho cac chat sau: CH4, CCls, CH=CH, CsHsOH, HCOOH, CH3CH>CH3, CH3NH,, CH,=C=CH>,
(NH2)2CO, C6 bao nhiéu chét thuoc dan xuit hydrocarbon trong diy trén?
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Cau 2. Nitrogen 1 mot thanh phan quan trong trong chét diép luc giup thuc vét hip thu trong qué trinh
quang hop dé tao diéu kién cho sy sinh truong va phat trién ciia cay trong. Nguoi nong dan thuong ding
phan dam (N) & dang NO3"va NH4" dé bon cho cay trong nham kich thich phat trién nhanh, thu nhiéu hat,
ct, qua. Do dinh dudng cta phan dam dugc danh gia bang ham lwong % N ¢6 trong céc loai phan bon hoa
hoc nhu NH4Cl, (NH4)2SO4, NH4NO3, NaNO3, (NH2)2CO... Tinh phan trim ham lugng dam c6 trong
mau thir cia phan bén 14 moni nitrat.
Céu 3. Phuong phap két tinh dwa trén nguyén tic chat rin tach ra tir dung dich bao hoa cua chat d6 khi
thay doi diéu kién hoa tan (dung mdi, nhiét d9). Cho cac budce tién hanh két tinh chat ran:
(1) Loc nong d€ loai bo phan chat ran khong tan.
(2) Loc lay chat ran keét tinh. i
(3) Hoa tan hon hop chat ran ¢ nhiét do s6i cua dung moi dé tao dung dich béo hoa.
(4) B¢ ngudi phan dung dich sau khi loc.

g

Ong :]l \ /,—\ ’\7
sinh —— d\ <7
han \ " T
- L She Gl
\——Phéu loc thuy 57
n - tinh -

IJ

Lrd &
a) b) c) d)

Hay sip xép cac bude tién hanh theo trinh tir a), b), ¢), d) trong hinh thi nghiém trén va tao thanh diy bon
sO. (vi du: 3241, 1243,...)

Cau 4. Coc A chira mot miu dung dich H2SO4 dugc phan tich bang cach thém 50,0 ml dung dich NaOH
0,213 M vao 100 ml dung dich trong coc A rdi lac déu. Sau khi phan ung xdy ra, nguoi ta thay trong hén
hop dung dich con du ion OH™. Phan ion du nay can 13,21 ml HC1 0,103 M dé trung hoa. Tinh nong d6 M
ctia mau dung dich H>SO4 trong coc A.

Bép —_Binh ciu [¥
dun \ E y

PHAN IV. Céu héi tw luan. Thi sinh tra [0i ti cau 1 dén cau 3. (3 diém)
Cau 1 (1 diem): Sulfuric acid 1a mot trong nhiing hoa chat quan trong nhat dugc str dung trong cong nghiép;
mdi ndm dugc san xuat hang tram tridu tan, chiém nhiéu nhét trong cong nghiép héa chat. Phuong phap
san xuat sulfuric acid phd bién nhit 1a phuong phép tiép xuc, theo cac giai doan sau:

FeS; — SO, — SO3; — H>S04.3S0O3 — HySOq4
Viét cac phuong trinh phan tng hoa hoc (ghi rd diéu kién néu co).
Ciu 2 (1 diém): Xét phan tng xay ra trong 10 luyén gang:

Fe;03(s) + 3CO(g) = Fe(s) + 3CO2(g) AH°<0
Néu cac yéu td (ndng do, nhiét do, ap suat) can tic dong vao can bang trén dé can bang chuyén dich vé bén
phai (1am tang hiéu suét ctia phan mg).
Céu 3 (1 diém): D4t chay hoan toan 4,6 gam chat hiru co X chi thu dugc 8,8 gam CO; va 5,4 gam H»O.
Duéi day 1a pho hong ngoai (IR) ctia hop chat X. Tim cong thirc phan tir va cong thirc cau tao ciia X.
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PE KIEM TRA CUOI KIi I LOP 11
MON: HOA HQOC

PE THAM KHAO SO 3

Phin I (3 diém): Mdi ciu tra 101 ding dwoc 0,25 diém
Céu 1 2 3 4 5 6 7 8 9 10 11 12
PA B B A D C A C C D D B C

Phan II (2 diém): Diém t6i da ciia 01 cAu héi la 1 diém

- Thi sinh chi lya chon chinh xéc 01 y trong 1 cau hoi duoc 0,1 diém;
- Thi sinh chi Iya chon chinh x4c 02 y trong 1 cau héi dugc 0,25 diém;
- Thi sinh chi Iya chon chinh x4c 03 ¥ trong 1 cau hoi dugc 0,5 diém;
- Thi sinh lga chon chinh xac ca 04 y trong 1 cau héi duoc 1 diém;

Cau Lénh héi | Pap an (D/S) Cau Lénh héi | Pap an (D/S)
a S a b
b S b S
1 2
c b c S
d b d P
Phan III (2 diém): Mdi cau tra 10i diing dwoc 0,5 diém
Cau Pap an Cau Pap an
1 4 3 3142
2 35 4 0,0464

Phan IV (3 diém): Mdi ciu tra 16i ding dwoc 1 diém
Cau 1 (1 diém):
(1) 4FeSa(s) + 1102(g) —5— 2Fe205(s) + 8S0x(g)

(2) 2S0a(g) + Oa(g) ==2E=2505(g)

(3) H2SO4(aq) + 3S03(g) — H2S04.3S03(/)

(4) H2S04.3S03(7) + H2O(/) — 4 H2SO04(/)

Cau 2 (1 diém):

- Tang ndng d6 CO, can bang s& chuyén dich theo chiéu lam giam néng d6 CO, tirc chiéu thuan, chiéu ting
hiéu suat phan ung.

- AiH° < 0 = Chiéu thuan toa nhiét = Giam nhiét d9, cAn bang s& chuyén dich theo chiéu 1am ting nhiét
d6 tirc chiéu thuan, chidu tang hiéu sut phan mg.

- Do phan g thuan nghich c¢6 tong hé s ti luong ciia cac chat khi ¢ hai vé bang nhau, viéc thay doi ap
suat khong 1am anh hudng dén can bang.

Ciu 3 (1 diém): X chay chi cho CO2 va H2O = X gém C, H va c6 thé c¢6 O

Dua vao sd mol COs va H;O = nc = 0,2 (mol); ng= 0,3x2 = 0,6 (mol);

Trong 4,6 g X c6 mo =4,6 —mc —my = 1,6 (g) = no = 0,1 (mol);

bat cong thirc phan tir cia X 1a CxHyO, ,tacox:y:z=2:6:1

= Cong thirc don gian nhét cia X 1a: C,HeO.

= Cong thuc phan tur cua X 1a: CoHgO.

Vi phd IR cua X khong xuét hién dinh trong vung 3500 cm™ dén 3200 cm™ nén X khéng c¢6 nhom -OH
= Cong thirc ciu tao thu gon cia X la: CH;OCHj.

HET
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KIEM TRA HQC KY I - NAM HOQC 2025 - 2026

Mén: Héa, Lép 11 (Chuong trinh cét 16i)

MA TRAN CAU TRUC
So diém Mirc do
STT Dang thirc cau héi So cau/ | trén moi Cong Ghi chu
S0y | cAu/moi | Nhinbiét | Thong hitu | Van dung
y
1 Tric nghiém nhiéu 12 0,25 8 cAu 4 cau 3 diém
Iwra chon (2 diem) (I diem)
2 Trac nghiém ding 02 0,25 4y 4y 2 diém
sai 8y (1 diém) (1 diém)
3 Tric nghiém tra loi 04 0,5 3y 1y 2 diém
ngan (1,5 diém) (0.5 diem)
3 Tu ludn 1 diém 2 diém 3 diém
CONG 3,0 diém 4,5 diém 2,5 diém 10 diém

28




BANG PAC TA MA TRAN

TT

Chuong

Mirc d§ danh gia

Nhiéu lya chon

Tra loi ngan

Tw luan

Ti 18
%

diém

Biét

Hiéu

Biét

Hiéu

Biét

Hiéu

Biét

Hiéu

Biét

Hiéu

Cin bang

hoa hoc

Khai niém
v€ can
bang hoa

hoc

Cén bang
trong
dung dich

nudc

0,5

0,5

20
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Nitrogen

- sulfur

Nitrogen

Ammonia
— Muodi
ammoniu

m

Mot s6
hop chét
cua
nitrogen
voi

oxygen

Sulfur va
sulfur

dioxide

Sulfuric

acid va

la

1b

Ic

1d

1,5

1,5

40
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mudi

sulfate

Dai
cwrong vé
hoa hoc

hitu co

Hop chét
hiru co va
hoéa hoc

hiru co

Phuong
phap tach
biét va
tinh ché
hop chat

hitu co

Cong thuc
phéan tu
hop chit

htru co

Cau tao

hoéa hoc

2a

2b

2c

2d

40
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hop chét

hitu co

Téng s6 cau 8 4 2 4 3
Tong s6 diém 3,0 2,0 2,0 3,0 40| 3,0 | 3.0 10
Ti lé % 30 20 20 30 40 | 30 | 30 100
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