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NOQI DUNG KIEN THUC
CHU PE 1. CAN BANG HOA HOQC

Bai 1: Khai niém vé can bing hoa hec

1. Phan vng mat chiéu va phan wng thuan nghich

Phan #ng mét chiéu

Phan &ng thuan nghich

- Phan ing chi xay ra mét chiéu tir chat dau tao
thanh san pham.

- La phan ang xay ra theo hai chiéu nguoc nhau
trong cung dieu Kién.

- Bidu dién: miii tén mot chiéu " ——"
- Vi du: NaOH + HCI —— NaCl + H,0

- Biéu dién: mii tén hai chiéu "——="
- Vidu: N2 (g) + 3H; (g) —— 2NH;

2. Can bang hoé hoc - hiang sé can bang

Can bang hoéa hoc

Hang s6 can bang

Trang thai can bang

Téc dd phan (ng
3§

=

Hinh 1.1. Su biéTr:“::iz; téc dé phén umg

thuén va phan trng nghich theo thoi gian
- Trang thai can bang cua phan tng thuan nghich
la trang thai tai do toc dé phdan ng thuan bang toc
d¢ phan #ng nghich.
- Can bang hoa hoc la mét can bang déng, ¢ trang
thai can bang, néng dd cac chit khong thay déi.

- Xét phan tng: aA + bB —= cC +dD
- Biéu thirc tinh hang s6 cén bang:
_[Cr.or.

°T[AL.[BP

néng do ce}c chit A, B,C,D & trang thai can béng.

- Hang s6 Kc chi phu thugc vao nhiét dp va bdn

chat phdn trng. i o o

- Luwu y: Khong biéu dién nong do cua chat ran

trong biéu thurc hang so cdan bang.

Vidu: C(s) + CO, (g) —— 2CO (g)

[COT’

[CO,]

Trong do: [A], [B], [C], [D] la

- K. =

3. Céc yéu t6 anh huéng dén sw chuyén dich can biing hoa hec: Nhiét d, nong df va ap suét
(qu ¥: Chdt x(c tac va dign tich tiép xic khdng dnh hudéng dén chuyén dich can bang)

Anh hwéng caa Nhiét do

Anh hwéng cua Nong dé

Anh hwéng caa Ap suét

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

+ Khi hé c6 A H298 >0 (phan
ing thu nhiét): can bang chuyén
dich theo chiéu thuan khi ting
nhiét do, theo chiéu nghich khi
giam nhiét do.

+ Khi h¢ c6 A/H3eg <0 (phan
ng toa nhiét): can bang chuyén
dich theo chiéu thuan khi giam
nhiét do, theo chiéu nghich khi
tang nhiét do.

- Khi tang nong do mot Chét
trong phan ung thi can béng hoa
hoc bi pha v& va chuyen dich
theo chiéu lam giam nong do cua
chat d6 va nguoc lai

- Khi ting 4p suit chung cua hg,
thi can bang chuyén dich theo
chiéu lam giam &p suat, tuc la
chiéu lam giam s6 mol khi va
nguo lai.

- Péi véi phan tng thuén nghich
c6 "tong hé 50 t/ lwong cua cac
khi ¢ hai vé phwong trinh bang
nhau thi can bang khdng b; dich
chuyén khi ta thay doi ap suat
chung cua h¢"




SO PO HE THONG HOA KIEN THUC
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Bai 1:
Khai
niém vé
can
bang
héa hoc

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

Phuong trinh hod hoc clia phdn (ng mot chiéu dugc
biéu dién bang mot mui tén chi chiéu phan dng

Phén tng thuan nghich la phan ting xy ra theo hai
chiéu ngugc nhau trong cling diéu kién

Phuong trinh hod hoc cta phan tng thudn nghich dugc
biéu dién bang hai nira mi tén nguoc chiéu nhau

Trong thuc t€, cac phan dng thuan nghich xay ra khong hoan
toan bai vi trong cung mot diéu kién, cac chat phan (ing tac
dung véi nhau tao thanh cac chat san pham, dong thoi cac chat

san pham lai tac dung v&i nhau tao thanh cac chat ban dau

/4 La trang thai tai 6 t6c do phan ¢ng thudn bang téc d§ phan Umg nghich !

Trang
théi
can @ béng hos hoc 3 ot én bing dong, cic chdttham ga phén g en
béng tuc phan (g véi nhau dé tao thanh san pham va cac chat san pham cling
' lién tuc phén ung v6i nhau dé tao thanh céc chat dau nhung vdi toc do
béng nhau nén otrang thal can bang, nong do cac chat khong thay doi
Hang /{ Biéu thirc clia hang s6 can bang: tong quat aA + bB = ¢C + dD J
SO [

) _1 {
;;:g | ¥ nghia: Kc cang I6n thi phan (g thudn cang chiém uu thé hon va l

}‘ nguaoc lai. Kc cang nhd thi phan (ng nghich cang chiém uu thé hon

Nhiét do: Khi tang nhiét d, can bang chuyén dich theo chiéu lam
giam nhiét do, trc la chiéu phan (g thu nhiét, nghfa la chiéu lam
gidm tac dong cta viéc tang nhiét do va nguoc lai

Nong do: Khi tang ndng do mot chat trong phan tng thi can bang hod hoc b
pha v va chuyén dich theo chiéu lam gidm nong d6 clia chat d6 va ngugc lai

Nguyén Iy chuyén dich: Mot phan ¢ng thudn nghich dang & trang thai can bang,
khi chiu mt tac dong bén ngoai lam thay ddi ndng do, nhiét do, ap sudt thi can
bang s& chuyén dich theo chiéu lam gidm tac dong bén ngoai d6




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

1. Chat din di¢n - Sw dién li - Chat dién i

Chat khong dan dién

Chat dan dién

+ Alcohol: methanol (CH3OH), ethanol (C,HsOH),...

+ Nudc duong: saccharose (C12H22011), ... ,
+ Muoi khan, base khan: NaCl ran, khan; NaOH ran,
khan; ..

+ Dung djch acid: HCI, HNO3, H,SO4, HCOOH,
CH3;COOH, ...

+ Dung dich base: NaOH, KOH, Ca(OH),, ...
+Dung dich mudi:NaCl, K,SO4, CH3COONGa, ...

Sw dién li

Chat dién i

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

La qua trinh Chat dién li manh

Chat dién li yéu

phan li cac chét
trong nudc tao
thanh céc ion.

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

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

Biéu dién: mui tén 1 chiéuy “——”

Na,SO, — 2Na'+ SO7

. 2 X ~e A D
Bicu dién: miii tén 2 chiéu “——

2

CH,COOH —— CH,COO" + H

trong nuoc)

Cac chat dién li manh nhu:
= Acid manh: HNO3, H,SO4, HCI, HCIO,, ...
» Base manh: NaOH, KOH, Ba(OH).,
Ca(OH),. (Cach nhé: Bazo cua 5 kim loai tan

Hau hét cic muoi: NaCl, K;SO,, CH3;COONa,

Céc chét dién i yéu nhu:
u Acidyéu.‘ HzSOg, HzCOg, st,
HNO,, HCIO, HF, HCOOH,
CH3;COOH ...
= Base yéu: (Cich nho: trir 5 base
manh) Mg(OH),, Al(OH)3,
Fe(OH),, Cu(OH),,...

2. Thuyét acid - base cia Bronsted - Lowry

Acid

Base

- La chat nhudng (cho) proton (H)
Vd: HCl + H,O—— H30+ + CI°
(acid)  (base)

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

3. Chit chi thj acid - base - Xac dinh pH

Mau ciia cac chat chi thi twong wng véi gia tri pH

Biéu thirc tinh pH

: = — pH =—Ig[H"]
Giay quy g ~14
pH28 . _ 10
‘ N— e —[H]=10" =
Phenolphthalein Kb g Mau Ihéh‘g, [ ]
cisyer | I AEEEEEE

4. Sy thuy phan cia cac ion

Mudi tao thanh tir ACID manh va BASE manh = Khéng bi thay phan (pH = 7)

16i tao thanh tir BASE manh va

Mudi tao thanh tir ACID manh va axr | Bazo He e DN
base YEU = Bj thity phan, tao ra L - . acid YEU = Bi thuy phan, tao
moi truona acid véu (bH '<'7 - ra mdi truong base yéu (pH > 7)
9 yeu (p ) YEU YEU

Mudi tao thanh tir acid va base yéu.
Bi thuy phén, tao ra moi truong pH ~ 7.
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Hién tugng dién ly: Qua trinh phan li cac chat trong nuéc tao thanh ion dugtc goi la
sur dién li. Nhitng chat khi tan trong nudic phan i ra céc ion dugc goi la chat dién li

Chat dién li Ia cac chat tan trong nudc phan la ra cacion ]

Chat khong dién lila cac chat khong phan i ra cac ion ]

Chat dién i manh la chat khi tan trong nudc, hau hét
cac phan ti chat tan déu phan li raion

Chat dién li yéu la chat khi tan trong nudc chi c mot phan s6
phan t(r chat tan phan li ra ion

Thuyét ACID- Khai niém: Thuyét Bronsted - Lowry cho rang acid la chat ]
BASE cla

cho proton (H+) va base Ia chét nhan proton

BRONSTED —
LOWRY

Uu diém: Thuyét Bronsted - Lowry ¢4 céi nhin tong quat hon vé axit
va bazo, gilip ta giai thich dugc 1 56 mudi lai hoat dong nhu 1 bazo

Khai niém: la dai lugng thay thé cho nhiing s6 ¢6 s6 m am hoac c6 nhiéu
chir s6 thap phan khi dling nng dé fon H+ hodc ion OH- dugc diing dé dénh
gia tinh acid hodc tinh base clia cac dung dich ma H+ hodc OH- thép

Y nghfa: ¢4 lién quan dén stic khoé ctia con ngudi, su phét trién clia dong vat,
thyc vat; c6 lién quan dén tinh trang strc khde; mot s6 dong vat song dudi
nudc can moi trudng 6 gia tri pH thich hop

Xac dinh pH: Gié trj pH cta dung dich dugc xac dinh gan dling bang cach str
dung chat chi thj acid - base. Khi can xac dinh gia tri pH chinh xac hon, nguai
ta st dung mdy do pH

Sy thy phan cta cac ion: la phan ting gilta ion véi nudc tao ra cac dung dich c6 mdi trudng khac nhau

Chuan do Acid-base: la phuong phap xac dinh nong do clia mot chat bang mot dung dich
chuan da biét nong do. Dya vao thé tich cta cac dung dich khi phan ting vira dd véi nhau,
xac dinh dugc nong d6 dung dich chat can chuan d6



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

Trang thai tu

- Chiém 75,5% khoi luong (hodc 78,1% thé tich) trong khi quyén Trai Dét.
- Trong vo Trai Pat, thwong ¢ dang mo khoang: Sodium nitrate - NaNOj3 (thuong goi
la diém tiéu Chile)

nhien - Trong co thé nguoi, nitrogen chiém khoang 3% khoi luong.
- Tn tai hai ddng vi bén: N (99,63%) va >N (0,37%).
- Nguyén t6 Nitrogen ¢ 6 s6 7, nhom VA, chu ki 2, ¢c6 d6 am dién lon (3,04), la phi
kim dién hinh.
So oxi hoa ciia cll +T +|2 +|3 +|4‘ +|5
nitrogen & hop chat [ | | | | |
CAu tao NH; N, N0 NO HNO, NO, HNO,
o NH,CI KNO, NaNO,
nguyeén tir -
phan ti
- Phan twr nitrogen: N N
p - 4
+ Hai nguyén tu, lien két vé6i nhau bang lién két ba (1 lién

kétova2liénkétm)
+ C6 nang lugng lién két 1on (945 kJ/mol) va khong co cuc.

Tinh chat vat Ii

- O diéu kién thm‘yn,g, nitrogen la chét khi, khong mau, khéng mui, khéng vi, kh6 hoa
long (-196°C), tan rét it trong nudc.
- Khdng duy tri su chay va su hd hap.

Tinh chat hoa

- Nitrogen khé tro & nhiét do thuong, thé hién ca tinh oxi hoa va tinh khir.
1. Tinh oxi héa: N, (g) + 3H, () ——= 2NH;

h(_)C 0
2. Tinh khir: N; (g) + O2 (9) =— 2NO (g)
) T4c nhan lam lanh el Tao khi quyén tro
Ung dung AT
Tdng hop ammonia claimiogen Bao quan thurc pham




La nguyén t6 pho bién nhat, chiém 75,5% khoi lugng va tap
trung chd yéu & tang doi luu va trong vo Trai Dat thi nd ton
tai tap trung & mot s6 mo khoang dudi dang sodium nitrate

(6 trong tat ca co thé ddng vat va thurc vt va trong ca o thé ngudi

Hai ddng vi bén Ia 14N (99,63%) va 15N (0.37%)

(/6 56 7, nhém VA, chu ki 2 trong bang tuan hoan }

Nguyén i 1< Cooam dénlon(30

Laphikim ién binh |

GOm hai nguyén tt, lién két véi nhau bang lién két ba ]

C6 nang lugng lién ket 16n (945 kJ/mol) va khdng c6 cuc ]

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

Tan rét it trong nuc

Khong duy tri su chdy va su hd hap

Quy tri & nhiét @6 cao, &p suat cao va ¢ xUc tac, nitrogen hda
Tac dung hop tryc tiép véi hydrogen, tao thanh ammonia

Vol
hydrogen Phan (ing tong hop ammonia la qua trinh trung gian quan
trong @& san xudt nitric acid, thuoc no....

& nhiét d6 cao trén 3000°C hodc c6 tia Iira dién, nitrogen két
Téc dung hop vdi oxygen, tao ra nitrogen monoxide

Vol
oxygen

Phan tng hod hgp gilta nitrogen véi oxygen thutng xay ra
dong thai véi qué trinh dot chdy nhién liéu & nhiét d cao
bang khong khi

Tac nhan lam lanh

Tong hop ammoniac

Tao khi quyén tro

Bo quan thyrc pham




Bai 5: AMMONIA- MUOI AMMONIUM

Ammonia

Mudi Ammonium

1. Pic diém cau tao:

- Phan to ammonia dugc tao boi mot nguyén ti
nitrogen lién két véi ba nguyén tr hydrogen va co
dang hinh hec la chop tam giac.

H—N—H /N\
| W1 M
H H
a) b)

Céng thire Lewis (a) va dang hinh hoc (b) cta phan tir ammonia

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

+ Lién két N-H phan cuc, cap electron dung chung
léch vé nguyén tir nitrogen lam cho nguyén tir
hydrogen mang mét phan dién tich duong.

+ Lién két N-H tuong dbi bén véi ning luong lién két
14 386 kJ/mol.

2. Tinh chat vat |i:

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

- Tan nhiéu trong nuéc, dé hoéa long (& nhiét do -
33%C).

3. Tinh chit héa hec:

- Tinh base: lam quy tim am hoéa xanh, dung dich
phenolphthalein chuyén mau héng.

- Tinh khi¥r: Ammonia chay trong oxygen véi ngen
Itra mau vang.

4. Ung dung:

- T4c nhan 1am lanh, dung mai, san xuét nitric acid,
san xuat phan dam.

5. San xuat:

- Trong cbng nghiép, qua trinh san xuit ammonia
thuong duoc thyc hién & nhiét do (400°C - 450°C), 4p
suat 150 - 200 bar, xdc tac Fe.

N2 (9) + 3H; (9) &= 2NH3 A HJ, =—-91,8k]

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

Hinh 5.3. Dang hinh hoc
cda ion ammonium

2. Tinh chat hoa hec:

- Tac dung dung dich kiém (dun néng): sinh ra
khi ammonia (cé mui khai).

(NH4)2804 + 2NaOH t—0) Na,SO,4 + 2NHs3 +
2H,0. N

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

NH,Cl —— NH; + HCI

NH4HCO3; —%— NH; + CO; + H,0

NH;NO, —“— N, + 2H,0

NHsNO3; —2— N,O + 2H,0

4. Ung dung:

- Chét danh sach bé mit kim loai, thudc long
dom, thude bo sung chat dién giai.

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

- Chit phu gia thyc pham: NH4HCO; dung dé
tao do xép cho mot sd loai banh.
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Nguyén tu nitrogen con mét cap electron khong lién két, tao
ravung cd mat do dién tich am trén nguyén t& nitrogen

Lién két N-H phan cuc, cap electron dung chung 1éch vé nguyén tlr
nitrogen lam cho nguyén t&r hydrogen mang mét phan @én Tich Duong

Lién két N-H tuong doi bén véi nang lugng lién két
1a386 kj/mol

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

T
Tinh
chat Ton tai & thé khi, khndng mau, nhe hon khong khi, mui khai va xdc
vatli
— - "
Tan nhiéu trong nuéc
f—\ b A hY ~ ;e N v e Y
Tinh C6 moi trudng base yéu, lam quy tim chuyén mau
chat xanh, phenolphthalein chuyén mau hong
hoa )
Nguyén t nitrogen c6 s6 oxi hod -3 nén thé hién tinh khir

Tac nhan lam lanh

® San xuat nitric acid
BN
Bai 5:
Ammoni \
a - Muai
Ammoni
um

Dung moi

San xuét phan dam

San xuat: thuong dugc thuc hién & nhiét do 400 °C -
450 °C, 8p suat 150 - 200 bar, xuc tac Fe

Tinh tan, su dién li: dé tan trong nudc va phan li hoan toan ra ion

Téc dung v&i kiem, sinh ra khi ammunia véi mui khai

" Tinh chat kém bén nhiét, dé& bi phan huy khi nung nén
Mudi p y g nong

Ammonium Thudc long dom

Phan boén hda hoc
Chét phu gia thyc pham
Chat danh sach bé mat kim loai

Thudc bé sung chat dién gidi



Bai 5: HOP CHAT CUA NITROGEN VOl OXYGEN
1. Cdng thikc, tén goi, nguon gdc phéat sinh khi NO, trong khong khi

Oxide Nzo NO NOz N204
Tén goi Dinitrogen Nitrogen monoxide | Nitrogen dioxide Dinitrogen
tetroxide

Nguon goc phat
sinh

- Tir thién nhién: NUi ltra phun trao, chay rimg, mwa dong kém sam sét.
- Tir hoat dong ctia con ngwoi: Giao thong van tai, san xuat cdng nghiép, néng
nghiép, nha may nhiét dién.

Tac hai caa NOy

- NOy la mét trong cac nguyén nhan gy mua acid, swong mu quang hod, hi¢u ang
nha kinh, thing tang ozone va hién tugng pha dudng.

2. Nitric acid
- /.O
o 3 \6= - Nguyén tr N c6 sé oxi hoa +5, 1a sé oxi hoé cao nhit cua
o  hitrogen. ‘
Cau tao /O_N/ - Lién két O-H phan cuc manh vé phia nguyén tir oxygen.
H” L, g - LiénkétN—O lalién két cho nhan.
Hinh 6.1.

Coéng thuc 'Lewis (a) va
cbng thire cau tao (b) cua
nitric acid

Tinh chat vat li

- Nitric acid tinh khiét Ia chét Iong, khong mau, c khdi luong riéng D = 1,53 g/mL.
- Nitric acid boc khoi manh trong khéng khi am va tan v6 han trong nudc.

Tinh chat hoa hec

- Nitric acid c6 tinh acid va tinh oxi hod manh, thuong dugc sir dung dé pha mau
quang trong viéc nghién curu, xac dingj ham lugng cac kim loai trong quang.

3. Hién twgng phu dwéng - Mua acid

Hién twgng phu dwéng Mua acid

- Nguyén nhan: luong du cac chat dinh dudng phan nitrate, phosphate cung
cap nguon thire an doi dao cho sinh vat phu du phat trién manh tao 16p mang
xanh bao phu mat ho.

- Hé qua:

+ Cén trd sy hap thu anh sang madt troi vao nude, giam su quang hop cua

thuc vat thuy sinh.

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

+ Xac rong tdo phan hiy giy 6 nhiém moéi truong nudce, khong khi va tao
chat bun lang xuéng 1ong ao ho.

- Khi nuéc mua c6 pH <
5,6 thi goi la hién twgng
mua acid.

- Tac nhan chinh gay
mua acid 1a SO, va NOy.
- Mua acid gay tac dong
xau ddi véi moi truong,
con ngudi va sinh vat (an
mon cac cbng trinh xay
dung, kién tric bang da va

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

- Mau nuéc duc: Nudce trong hd, ao ¢6 mau xanh den do luong chat hitu co
va chat dinh dudng c6 mit trong nudc.

- Tang nudc & do sau thip co mui hoi: Luong chat hitu co nhiéu co thé gay
ra tinh trang phan hily va san sinh khi doc, gdy mui hoi trong ting nudc ¢ do
sdu thap.

Cich ci tao - Sir dung ché pham vi sinh dé ting vi sinh c6 loi.

- Xur li nudc thai trude khi d6 vao ao ho.

- Trong mot sd thyc vat thuy sinh pht hop voi méi trudng phu dudng: béo
tay, ngd trau, cai xoong ... Trong thuc vat thuy sinh cling 1am giam mirc do
dinh dudng trong nudc ao, hd va do d6 khong khuyén khich sy nhan 1én cua
thuc vat phu du.

- Nudc ao, hd nén dugc thay, cang nhiéu cang t6t (nén dung nudc da dugc
xur Iy trude khi cAp vao ao).

- Tao phat trién manh trong nudce thiéu oxygen. Do do ting cudng oxygen
ngay lap tuc bang viéc lap dat thiét bi suc khi dé khudy tron bé mat ao va
gilip giai phong cac loai khi nhu CO,. Piéu nay ciing cho phép nudc hap thu
nhiéu oxygen hon, trong thoi gian ngén sé gitip giam sy hién dién cia tao.

kim loai).
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Tu nhing hién tuong trong ty nhién )

Thiét bi hoat dong & nhiét 0 cao. )

Cdc Oxide
clia Nitrogen

-Hién Wg”g — Hiéu (ing nha kinh va hién turong mua acid. )
mua Acid

Anh hurgng nghiém trong dén stic khoé con ngudi.)

Hién tugng: Do luong khi thai SO2 va NOx tir qud trinh tiéu thy
than d4, dau m@... da tao thanh hién tugng mua Acid.

La chat Ing khong mau, béc khi manh trong
khong khi am,

Tinh chat

Al KNG luong fiéng 1 1,53 glem, 561 86 °c.)

Tan trong nudc theo bat ki ti Ié nao. )

41500520l o i il

m Niicacid mat ad manh v ot o ha mnh |
Nitric Acid
M@t 56 hdp Ch 'a“t hoa hoc Oxihéa dugc hau hét cac kim loai trir vang (Au), >

i ) platinum (PY)..
voi Oxygen cua
Nitrogen

Bugc str dung dé ché tao thuc nd )

San xuat nitrobenzene)

Hién tuong phu nhudng xay ra khi du thir chdt dinh duGng trong
MOi truong nudc: nitrate va phosphate

Hién tuong
phd nhudng | Lamsuy gidm cht luong nudc)

Anh hung tiéu cyc dén doi song con nguti ciing
nhu dong vat séng duti nudc.




Bai 6: SULFUR VA SULFUR DIOXIDE

I. Sulfur
1. Trang thai tw nhién
- Trong ty nhién, sulfur (sulfur) ton tai ca & dang don chat (gan nai lira) va hop chit (cac khoang vat).
- Trong co thé nguoi, sulfur 6 trong thanh phan cua nhiéu protein va enzyme.
2 Chu sa, than sa Thach cao
Sulfur don chat (HgS) (CaS04.2H,0)

2. CAu tao nguy@n tir, phan tir
Céu tao nguyén tir

- S (Z = 16): 1s°2s°2p°3s°3p™: O so 16, chu ki 3,

nhém VIA = S la phi kim.

- Trong hop chét, S c6 sb oxi hoa -2, +4, +6.

Céu tao phan tir
- Phan tir sulfur gom 8 nguyén tur (Sg) lién két vai
nhau bang lién két cong hoa tri khdng phan cuc
tao thanh vong khép kin.
- Trong céc phan tng hoa hoc, dé don gian nguoi
ta dung ki hiéu S ma khéng dung Ss.

3. Tinh chat vat Ii

- O diéu kién thuong, sulfur 1a chat ran, mau vang, c6 2 dang thi hinh: Sgona VA Si phuong:
- Sulfur khong tan trong nudc, tan it trong alcohol, tan nhiéu trong CS,, benzene, ...

4. Tinh chat hoa hoc

(a) Tinh oxi héa: S° — S (b) Tinh khur: S° — S*, S™.
¢ Téac dung vai H, — H,S (hydrogen sulfide): ¢ Tac dung vai phi kim:
Hy+S —" 5 H,S §+0; —— SO,
¢ Téc dung vé6i kim loai — mudi sulfide (SZ') S+F, —Y 3 SFg

Fe+S —"» FeS

2A1 +3S —“ 5 AlLS;

Hg + S — HgS (PU xay ra ngay diéu kién
thuong = S dung dé xir Ii thiry ngan roi vai)
5. ['I’ng dung
Sx thuoc trir sau, diét nam

I1. Sulfur dioxide (SO)
1. Tinh chat vat li
- O diéu kién thuong, SO; 14 chat khi khdng mau, mii hic, doc, tan tét trong nudc.

f— 64 — a A r
dso%( 49 2,2>1 = SO nang hon khong khi.

2. Tinh chat hoa hec
¢ SO, la mot acidic oxide: + Tac dung vé6i nudc tao moi truong acid
+ Tac dung voi basic oxide hoic base tao thanh mudi va nudc.
¢ Trong SO,, S ¢6 s6 oxi hoa +4 1a s oxi hoa trung gian = SO, vira c6 tinh oxi hda, vira c6 tinh khir.
(a) Tinh oxi hoa: S — §° (b) Tinh khir: S — S*°

- Tinh oxi hda cua SO, thé hién khi tac dung véi
céc chat khir manh nhu H,S, Mg, ...

SO, + 2H,S — 3S + 2H,0 (pu thu hdi S)
SO, + 2Mg — S + 2MgO

- Tinh khir cua SO, thé hién khi tac dung vai cac
chit oxh manh nhu halogen, Oz, KMnOg4, NO, ...

250, + O, BEfEHH 2SO0,
SO, + NO, —X SO; + NO




3. Ung dung
San xuat sulfuric acid Tay trang bot giay Diét nam moc
- —, N

e ]

4. Sulfur dioxide va 6 nhiém méi truong
(a) Ngudn phét sinh SO,
Nui Itra phun trao

(b) T&c hai
SO, la mét trong nhiing tac nhan lam 6 nhidm khong khi, gdy mua acid va viém duong hd hap & nguoi,. ..
(c) Bién phap giam thai SO, vao khi quyén

Str dung nhién liéu sinh hoc Str dung nang lugng tai tao

SO PO HE THONG HOA KIEN THUC
L& nguyén to pho bién thir 17 trén vd Tréi Dat, chiém khoang 0,03 - 0,1% khoi lurgng, ton tai & bén dang dong vi bén

Ton tai ¢ ca ¢ dang don chét va dang hop chat

Bugc phan bo § viing 1&n ¢én ndi fa va sudi nudc nong

Céu tao nguyén tl, Cau tao nguyen tir: 6 50 16, nhom VIA, chu ki 3, do am dién [a 2.58, ¢ tinh phi kim
[ phn tl Cau tao phan tlr; gom 8 nguyén tlr cd dang vong khép kin
Dan cht sulfur c6 hai dang thu hinh
Tinh chét
vatli
Téc dung véi hydrogen va kim logi; 0 nhiét do cao, sulfur
Tinhchat | [ técdung vdi hydrogen tao thanh hydrogen sulfide
hod hoc | | 1c dung v6i phi kim: & nhit 6 thich hop, sufur tic

dung vdi mot s6 phi kim nhu fluorine, oxygen....

e
- 2 e . o\
. San xudt sulfuric acid
B‘ 7 U’ng San xudt thuc trlr sau, thudc diét nam
al /. 2 dung |\ Ly ha caosu

Khong tan trong nudc, it tan trong alcohol, tan nhiéu trong carbon disulfide

Nong chdy & 113°C va s6i & 45°C

Sulfur
va

San xudt diém, thudc nd

Sulf  Tinh chét vét ;2 chat khi c6 tinh dac, géy hai cho siic khde, khong mau,
utrur | [ nang hon khong khi, mii hac, tan nhiéu trong nucc

Dioxide

‘ ETl}lh t;hii |~ Tinh oxi hod hoc: Sulfur dioxide tdc dung vdi hydrogen sulfide tao thanh sulfur va nudc
" hoé hoc * Tinh khdt: Sulfur dioxide téc dung v nitrogen dioxide (NO2) khi
| coxdctdc nitrogen oxide dé chuyén hod thanh sulfur trioxide

Dioxide e 502 la chat trung gian quan trong trong qua trinh sulfuric acid
N oung |
| dung |

=\ Sulfur dioxide dugc sinh ra tlr cd ngudn tu nhién va nguon nhan tao

= Tay trang bt gidy, khir mau trong san xudt dutng...

| " Sulfur dioxide » ‘,w Gay & nhiém khi quyen, gay mua acid va viém duting ho hap & nguoi
. Vadnhiem " Bién phap cét gidm phtthai sulfur dioxide vao khi quyén: Tang cubng

| MOItrUONg | - sirdyng céc ngudn nang lugng mdi, néng lugng sach, nang luong ti

4 ~ tao; st dung tiét kiém, hiéu qua nguon tai nguyén thién nhién



Bai 7: SULFURIC ACID VA MUOI SULFATE

I. Sulfuric acid (H,SO,)
1. C4u tao phan tir va tinh chat vat li

(a) Cau tao phan tur (b) Tinh chat vat Ii

- Phén tir H,SO4 c6 cbng thac cau tao nhu hinh bén: | - H,SO,4 1a chat long sanh nhu dau, khéng bay
- Giira cac phan tir H,SO4 hinh thanh nhiéu lién két | hoi, hat &m manh.

hydrogen do H,SO, chira H linh dong va O ¢6 d6 &m | - H,SO, tan vo han trong nuéc va téa rat nhiéu
dién lén. nhiét nén khi pha lodng H,SO, dic can rot tir tur
acid vao nudc va khuay nhe tranh lam nguoc lai
gay nguy hiém.

2. Qui tic an toan

- Bao quan trong chai lo dy chit, dat ¢ vi tri chic chan.

- Tranh xa cac chat d& chay né nhu KCl03, KMnOy, KoCr,0y, ...

- Str dung gang tay, deo kinh bao h, mac 4o thi nghiém.

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

- Khong d6 nudce vao dung dich H,SO, dac.

- Nhanh chéng rira ngay véi nuée lanh nhiéu lan.

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

- Bang b6 vét bong, cho udng nuéc dién giai va dwa dén co s y té gan nhat.
3. Tinh chat hoa hoc
H,SO, Ioéng H,SO,4 di:iC

Bao quan

So ctru khi
bi bong

+ C6 day du tinh chat caa mot acid manh: + Tinh acid manh.

- Bbi mau qui tim — do « Tinh oxi héa manh: $*® — §* s° s,

- Tac dung vai kim loai — mudi + Hy?t - Téc dung vai cac chat khir nhu kim loai, phi kim, hop
KL + HySOsimg — Mubi + Hyt chat khir.

(truée H) (KL hoa tri thap) KL+ HySO4 — Muébi + (SO,, S, HzS) + H,0

Fe + H2SO4 j0ing — FESO4 + Ha1 (trr Au, Pt) (KL hoatricao)

Cu + H,S04 j0ang — khong xay ra SO,tmui hic; S|vang; H,Stmui trirng thdi.

- Tac dung véi basic oxide, base — mudi + H,O | - Al, Fe, Cr thu dong, khdng phan tng véi H,SO, dic,

FeO + H,SOy jpang — FeSO, + H,O ngU6|

Fes04 + 4H,SO4 1oang — FeSO4 + Fey(SO4); + 4H,0 * C6 tinh hao nuéc: HySO4 c6 kha ning iy nudc cua
ZFG(OH)3 + 3H2804 lodng — F62(SO4)3 + 6H20 nhiéu ho,p Chét

- Téc dung véi mudi — Mudi méi + acid méi T
Na,CO3; + H,SO, loang — Na,SO, + COzT"' H,O C1oH20qp ———— 12C + 11H,0
BaCl, + HySO4 1oang — BaSO4ling + 2HCI (saccharose)

Cqsinh ra bi oxi hoa boi H.SO, dic — CO;, SO, bay Ién
day carbon trao ra khoi coc:

C + 2H,S044:c ——> CO, + 250, + 2H,0

4. Ung dung

>, ‘QKA‘IC

San xuat acquy San xuat chat tay ria San xuat phan bon

-{x.

5. San xuat sulfuric acid theo phu’o’ng phap tiép xuc
- Giai doan 1: San xuit SO,
Nguyén liéu: sulfur (S) hoac quang pyrite (FeS,)
S+0;, — S0,
4FeS; + 110, —— 2Fe,0; + 8S0,
- Giai doan 2: San xuat SO;
Oxi hda SO, bang O, hoic lwong du khong khi & 450°C véi xUc tac vanadium (V) oxdie:

250, + 0, TS 250,




- Giai doan 3: San xuat H,SO4
Hap thu SO3 bang H,SO, dic tao ra oleum (H,S0,4.nS0O3), sau d6 pha loang oleum vao nudc thu duoc
dung dich H,SO, ¢ ndng d6 mong mudn.

H,SO4 + NSO3 — H,S0,4.nS0O3

H,S0,4.nSO3; + nH,O — (n+l)stO4

I1. Mubi sulfate
1. Ung dung

San xuat phan dam San xuat chat can quang San xuat thach cao Lam diu con dau co
(N H4)2SO4 (CaSO4) (MgSO4)

g

B #

2. Nhan biét

- Nhan biét ion SO4* trong mudi sulfate hozc sulfuric acid: dung Ba** trong Ba(OH),, BaCly, Ba(NOs),.
- Hién twong: Xuat hién két taa tring.

- PTHH: Ba®*" + SO4* — BaS0,| tring

SO PO HE THONG HOA KIEN THUC

~ .

a HO—E—OH ;

\ sanal

[ La chat I6ng sanh nhu dau, khéng mau, khong bay hai, cé tinh ]

Tinh hat am manh, tan vo han trong nudc va tod rat nhiéu nhiét
| chat vat - :
ly C6 khai lugng riéng 1,84 g/cm3, nang gan gdp hai lan nudc.
——— Lchéthllitht]t am di )

— [ Bao quan trong chai, lo c6 nut day chat dat & vj tri chac chan, )

Quy cach xa cac lo chira chat dé gay chay, né
L— tacan

toan Tﬁn tuan thl cac nguyén tac nhu ludn str dung gang tay, deo 1
Lku'nh bao hd, méc do thi nghiém |
57 5 5 ; -
/\ Dung dich sulfuric acid lodng c6 day dd tinh chat cia mot
% o Tinh &l 3
5 o g
= \-1 cha Dung dich sulfuric acid déc]
7\ héa
hoc Dung dich sulfuric acid dac c6 kha nang ldy nudc tir hgp chat
Bai 8: carbohydrate va khién ching héa den
Su |fU I‘I‘C ker'J'ng dung : Ché bién dau mo, san xuat chat tay rdra, thudc
Acid va nhudm, mudi, acid, phan bén, thuéc né, chat déo, to sgi, gidy

muoi
Sulfate

\-/ San xuat phan dam |

San xudt thach cao

%Sén xuat bang phuong phap tiép xuc, di tir nguyén liéu chinh la sulfur, quang pyrite J

San xuat chat can quang |

San xuat khoang chat bé sung cho phéan bén, thirc an gia suc



Bai 8: HQP CHAT HU'U CO VA HOA HQC HU'U CO

I. Hop chit hiru co va héa hoc hiru co

1. Khéai niém

- Hop chat cua carbon 1a hop chat hitu co, trir mot s6 hop chat nhu oxide cua carbon (CO, CO,), mudi
carbonate (CaCOs, ...), cac cyanide (HCN, NaCN, ...), cac carbide (CaC,, Al4Cs, ...), ...

-~ = v - Al syl :

Puong mia chira saccharose Dung dich sat khuan chua Gie{m tao chwra acetic acid
(Clezzoll) ethanol (2H50H) ) (CH3COOH)

- Hoa hoc hiru co la nganh héa hoc chuyén nghién ctru vé cac hop chat hiru co.

2. Pic diém chung cia chat hiru co
Yéu to
Thanh phan nguyén to
Dbic diém lién ket
Tinh chat vat Ii

Pic diém
- Nhat thiét phai chira nguyén t6 C, thuong co H, O, N, Cl, S, ...
- Chu yéu la lién két cong hoa tri.
- Nhiét d6 néng chay, nhiét d6 sbi thip, khdng tan hoic it tan trong nudc,
tan nhiéu trong dung méi hiru co.
- D& chay, kém bén nhiét nén dé bi nhiét phan huay.

Tinh chét héa hoc - Phan tmg thuong xay ra cham, theo nhiéu hudng va tao ra hdn hop san
pham.
I1. Phan loai hep chat hiru co
Hydrocarbon DAan xuit cia hydrocarbon
(chi gdm C va H) (ngoai C con ¢6 nguyén té khac O, N, CI, ...)

¢ Hydrocarbon no: Alkane (CHy), ... ¢ Dan xuat halogen: C,HsCl, ...

¢ Hydrocarbon khéng no: Alkene (CH,=CH,), ¢ Alcohol, phenol: C,HsOH, ...

Alkyne (CH=CH), ... ¢ Aldehyde, ketone: CH3CHO, ...

¢ Hydrocarbon thom: Arene (CgHs), ... ¢ Carboxylic acid, ester: CH;COOH, ...
¢ Amine: CH3NH,, ...
¢ Carbohydrate, amino acid, ...: CgH120es, ...

I11. Nhém chiic va phé hang ngoai (IR)

1. Khai niém nhém chirc va mét s6 nhom chire co ban

¢ Nhom chte 1a nguyén tir hoac nhdm nguyén tir trong phan tir gay ra nhitng tinh chat hoa hoc dic trung
cua hop chat hitu co.

¢ Mdt s6 nhém chue co ban:

Hop chét Nhom chiic
Dan xuat halogen -F, - Cl, -Br, -1 CHsCl, CHCl3, CHsl, CH3Br, CH5F, ...
Alcohol, phenol -OH CH3; — OH, C;Hs — OH, CgHs — OH, ...
Ether -O- CH3;—-0O-CHs, CH; -0 — C2H5, cee
Aldehyde -CHO CH; — CHO, C,Hs— CHO, ...
Ketone >C=0 (-CO-) CH3; - CO — CHj3, CH3 — CO — CyHs
Carboxylic acid - COOH CH; - COOH, C,Hs — COOH, ...
Ester -COO- CH3;— COO — CH3, CH3 — COO — CyHs, ...
Amine -NH2 (bﬁC |) CH3 = NH2, C2H5 = NHz,

2. Xac dinh nhém chikc bang phé hang ngoai (IR)

- Phuong phap phé hong ngoai (Infrared spectroscopy - IR) thuong dung dé xac dinh sy ¢6 mat cia cac
nhom chirc trong phan tir hop chét hiru co.

- Trén phd hdng ngoai, truc nim ngang biéu dién sé séng (cm™) caa cac buc xa trong ving hdng ngoai,
truc thang dung biéu dién cudong do truyén qua hozdc do hap thy (theo %).

- Trén phd hong ngoai, céc tin hiéu (peak) cua cuc dai hip thu (hodc cuc tiéu truyén qua) tng voi nhiing
dao dong dic trung cua lién két hoic nhdm nguyén ti trong hop chat hiru co.




S6 séng (cm™)

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

A C=0 1740 — 1685
Ketone CcC=0 1715 — 1666
Carboxylic acid £=0 Lish - deen
O—_H 3300 — 2500

o C=0 1750 - 1715
Ster C_0 1300 — 1000

0 L1 g i e 0 oy N

Hop chat
hitu co'va
hda hoc

htu co

SO PO HE THONG HOA KIEN THUC

Hop chdt hiru
co'va héa hoc
hitu co

Nhém chirc
va phd hong
ngoai (IR)

Hop chat cta carbon Ia hop chat hitu co

Khai niém
Hoa hoc hitu co'la nganh hda hoc nghién c(u cac hgp chat hitu co

Lién két cong hoa tri

Thutng c6 nhiét dd nong chay va nhiét d6 s6i thp

Tinh chét vat I / Khng tan hodc it tan trong nu6c

\ Tan nhiéu trong dung méi hitu co

Dac diém chung
Da sd cdc hop chét hitu co dé chy

Tinh chdt hod hoc / Kém ben vai nhigt nén dé bj phan huy boi nhigt,

\ Phdn tmg clia céc chat hitu co thuting xdy ra cham

Hydrocarbon

Ddn xudt ctia hydrocarbon

Nhom chtc Ia nguyén tir hodc nhom nguyén tir gay ra nhitng
Khdiniém tinh chét ddc trung ctia nhom chat hitu co

Cthé xéc dinh dua vao pho hong ngoai. Su phu
thudc
clia pho

Dy dodn / Cuting d6 hap thu birc xa hong ngoai cia mdt chét vao s song

\ Butc song. h6ng'
ngoa

biéu dién




Phwong phap

Chwng cit

Chiét

Két tinh

Sac ki cot

BAI 9. PHUONG PHAP TACH BIET VA
TINH CHE HQP CHAT HUU CO

Nguyén tac

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

Tach biét & tinh ché hén hop
c6 su hoa tan khac nhau cta
ching trong hai méi truwdng
khong tron 1an vao nhau.

Tach biét & tinh ché hén hop
chit ran dwa trén do tan khac
nhau cta cac chat trong dung
moi & sw thay d6i do tan cua
chung theo nhiét do.

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

* 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 khic nhau cac
chat trong hon hop can tach.

Cach tién hanh

Chat 1éng —2»Hoéa hoi —
Lam lanh nguwng tu — Thu liy
chatlong.

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

Chiét 16ng - ran : Dung dung
mobi 16ng hoa tan chat hiru co
dé tach chung ra khéi hon hop
ran

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

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

(3) D€ nguoi va lam lanh dung
dich thu dwegc, chit can két
tinh sé két tinh.

(4) Loc dé thu dwoc chit ran.
(1) S& dung cot thiy tinh dé
nhoi cac chat hap phu dang bot
(pha tinh) & dudi.

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

(3) Cho dung moi thich hop
chay lién tuc qua cot sic ki (pha
déng), thu dwgc cac chat hiru
co tach ra & tung phan doan
khac nhau khi di ra khéi cot sic
Kki.

(4) Loai bo dung moi dé thu
dwoc chat can tach.

Ung dung
bé tach caic chat 1ong ra khoi
hén 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
hodc huyén phu trong nwéec.

Chiét 16ng - ran : Ngam ruou
thudc, phan tich thé nhudng,
phéan tich dw lwgng thudc bao
vé thyc vat trong nong san.

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

Dung dé tach cac chit hiru co
c6 ham lwgng nho va kho tach
ra khéi nhau.



Bai 11:
Phuong
phap
tach
ERE]
tinh ché
hop
chat
hitu co

SO PO HE THONG HOA KIEN THUC

Phuong
phap
két tinh

La phuong phap tach chat dua vao su khac nhau vé nhiét dg soi cla

céc chat trong hon hop & mot ap sudt nhét dinh

Chét 16ng can tach dugc chuyén sang pha hai, réi lam lanh cho hoi
ngung tu, thu ldy chat I6ng & khoang nhiét dd thich hop

Dung dé tach cac chat 16ng ra khdi hon hop cac chat ¢ nhiét d6 soi

khac nhau nham thu dugc chét Iong tinh khiét hon

La phuong phap tach biét va tinh ché hon hop cac chat dua vao su hoa

Cach
tién
hanh

Cach
tién
hanh

tan khach nhau cla chung trong hai mai truong khong tron lan vao nhau

Chiét 16ng - 16ng: thuong dling dé tach cac chét hitu
¢d hoa tan trong nudc

Chiét Iong - ran: duing dung mai Iong hoa tan chat
httu co dé tach ching ra khdi hon hop rén

Dling dé tach lay chat htu co khi nd & dang nhi tuong hodc huyén ph trong nudc

La phuang phép tach biét va tinh ché hon hop céc chat rén dya vao do
tan khac nhau va su thay di do tan cda ching theo nhiét do

Hoa tan chdt rén lan tap chat vao dung mi dé tao dung dich bdo hoa nhiét d6 cao
Loc nong loai bd chat khong tan
Dé ngudi va lam lanh dung dich thu dugc, chét can tinh ché sé két tinh

Loc dé thu dugc chét rén

Pugc diing dé tach va tinh ché chat ran

La phuang phap tach biét va tinh ché hon hop cac chét dua vao sy phan bé
khac nhau clia chiing gitra hai pha déng va pha tinh.

Cach
tién
hanh

SU dung cc ¢t thuy tinh c6 chira céc chat hap phu dang bot
Cho hdn hop can tach Ién cot sac ki

Cho dung mai thich hgp chay lién tuc qua cot sac ké

Cho hdn hop can tach Ién cot sac ki

Cho dung mai thich hgp chay lién tuc qua cot sac ki

Loai b dung méi dé thu dugc chét can tach

Thutng dling dé tach cac chat hitu co ¢ ham lugng nhd va khd tach ra khdi nhau



BAI 10. CONG THUC PHAN TU HQP CHAT HU'U CO
I. Cong thirc phan tir
1. Khai niém
Cong thirc phan tir (CTPT) cho biét thanh phan nguyén té va sb luong nguyén tir mdi nguyén té trong
phan tir hop chét hitu co.
2. Cach biéu dién cong thirc phan tir hep chat hiru co
¢ Cong thte tong quét (CTTQ): Cho biét cac nguyén té ¢6 trong phan tir hop chét hitu co.
¢ Cong thirc don gian nhat (CTDGN, con duoc goi 1a cdng thuc thyc nghiém): Cho biét ti 16 sé nguyén tir
ctia cac nguyén t6 cé trong phan tir hop chat hitu co.

| Ethane | Glucose | Ethylamine

C6ng thuc phén o C2H5 C6H1206 CoH;N CgH702N
Cong thuc don gian nhat CHs CHO C,H;N CsH;0;N

= CTPT c6 thé tring véi cong thirc don gian nhat hoac gap cong thire don gian nhat mot s6 lan.

I1. Lap cdng thirc phan tir hop chat hiru co

1. Xac dinh phan tir khdi bang phwong phap phé khéi lweng

- Phuong phép phd khdi luong (MS: Mass Spectrometry) dugc s dung dé xac dinh khéi lugng phan tir
hop chit hitu co.

- Trén phd khi lugng, mdi tin hiéu (peak) twong wng véi manh ion biéu dién gi4 tri m/z va ham luong
cua ching.

- Péi voi cac hop chat don gian, manh ion cé gia tri m/z 16n nhat tng vai manh ion phan tir (ki higu [M*])
va gié tri ndy bang gia tri phan tir khéi caa chat nghién cuu.
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Pho khoi luong cua ethanol (C,HgO = 46) Pho khoi lugng cua naphtalene (C1oHg = 128)

2. Lap cong thirc phan tir hep chat hiru co
4 Bai toan: Cho hop chat hiru co X c¢6 ham lugng cac nguyén té 1a %mc; %my; %mo; ... Phéan tir khdi
cua X la Mx. Xac dinh cdng thac phén ta caa X.

< Phwong phap:
Céch 1: Thong qua cong thire don gian nhit Cach 2: Tinh truc tiép sé nguyén tir mdi nguyén té

- Budc 1: Goi cong thire cua X 1a: CyHyO,N:. - Buwéc 1: Goi cong thic cua X 1a: CtHyO,N:.
T ti 16 nguyén tir cac nguyén t6 = CTDGN - Bwéc 2: Tinh cac giatrix,y, z,t = CTPT
x:y:z:tz%mc:(%)mﬂ:%moz%mN o e B yz%meﬂ
12 1 16 14 12 100 1 100
- Bwéc 2: Tir CTDGN va phan tir khoi = hé s6 %m, M %m, M
n = CTPT cia X. =6 100 714 100
Chuay: %mc + %my + %mp + %omy = 100%




BAI 11. CAU TAO HOA HQC CUA HQP CHAT HUU CO

I. Thuyét cau tao hda hoc

I1. Cong thitc cau tao

1. Lién két don, ddi, ba

- Lién két don: gom 1 lién két 5: «“=>.
- Lién két doi: gom 1 lién két & + 1 lién két m: <=

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

2. Khai niém cong thirc ciu tao

- Cong thire cau tao 1a cdng thirc biéu dién cach thuc lién két va thir tu lién két gitra cac nguyén ti trong
phan tu.

3. Céch biéu dién cong thikc cdu tao

Cong thirc cdu tao thu gon Cong thirc khung phan tir

- Biéu dién day du tat ca céc |- Cac nguyén tw, nhom nguyén | - Chi biéu dién liéen ket gitra
nguyeén tir va lién ket trén mot mat | tir lién ket voi carbon dugc Vi€t | nguyén tu carbon véi nhau va
phang. thanh mot nhém. gitra carbon véi nhom chirc.
H H H H
H C CCCH CHs — CH, — CH, — CH N
H H H H
HH H
H C H CH;
H-C-C-C-C-H CH; — C = CH — CH; )\/
H HH
H H H
H-C-C-C-0-H CHs — CH, — CH, — OH /\/OH
H H H

II1. Pong phan

¢ Khai niém: Nhiing chat khac nhau (ciu tao hoac sy phan bb nguyén tir, nhém nguyén tir) nhung co
cling cong thiic phan tir dugc goi 1a cac chat dong phan cua nhau.

¢ Phén loai

Pong phan lap thé

Pong phan ciu tao

- Céc chat ¢ cau tao khac nhau nhung cé clng
CTPT.

+ Pong phan vé mach carbon.

+Pong phan vé nhom chc.

+ Pong phan vé vi tri nhém chuc.

- C6 cung CTPT, cung CTCT, khac nhau vé vj tri
khdng gian caa nguyén tir, n(hGm nguyén tir.
+ Pdng phan hinh hoc.

e Phan tr ¢6 n6i doi C = C.

e Hai nhém gan voi mdi C ndi doi khac nhau.
+Pong phan quang hoc.

IV. Pong ding

- Pong dang la hién tuong cac chat c6 cau tao va tinh chit twong tu nhau, nhung CTPT hon kém nhau
mot hay nhiéu nhém CH,. Cac chat d6 hop thanh day chét goi 1a diy dong dang.
- VD: Diy dong dang cua alkane (CnHan+2): CHa, CH3 — CH3, CH3 — CH, — CHs, ...

Diy dong dang cua alcohol no, don chtrc, mach hé (CyHzn:10H): CHsOH, CH3 — CH,OH, ...




SO PO HE THONG HOA KIEN THUC

Cdc nguyen tirlién ket véi nhau theo dlng hod trj va thr ty lién két.:]

Carbon c6 hod tri 4 va cac nguyen tlr carbon ¢ thé lién két voi nguyén
tr ctia nguyén to khdc hodc lién két véi nhau

H Phiy thubc vao thanh phan phdn tva ¢ h’hj
Thuyet ciu Ut UQCVBOt an panp antUVécaUtao 0d NOC.

tao hoa hoc

(6ng thirc cdu tao day du
. i
¥ |[H
} Cong thitc céu tao thu gon
i ‘ c
=) \ (ong thifc khung phan tir

N
Thanh phan phén tirkém nhau mot
hodc nhiéu nhom CH2 ! Nhiing hgp chét hitu co' goi

Bai 11;
Cau tao hoa
hoc hop chat

hitu co

la dong dang

Cotinh chat hoa hoc tuong ty nhau ]

pong dang,

Nhig chdt khac nhau ¢ cling cdng thifc phan ti dugi goi la nh@
dong phan

chat dong phan

Dong phan céu tao

Dong phan l3p the

Do sty thay doi trét tuién két, cach thirc ién két

Vitrikhong gian clia cac nguyén tir va nhom nguyén .




TRUONG THPT CHUYEN KIEM TRA HQC KY | - NAM HQC 2024 - 2025

LUONG VAN CHANH Mon: Hoa, Lép 11
(Chwong trinh cét 16i)
PE MINH HQA Thoi gian: 45 phat (Khdng ké thoi gian phat dé)
(Pé thi c6 03 trang)
HO VA (81 e euunneeineeeiieeeeiiieeerntneeensnneessaeeerssaneeessmmesnes SBD:....ccvvvnneerinnns M4 dé thi

000

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Thi sinh tra 161 tir cau 1 dén cau 16. Mdi cau hoi
thi sinh chi chon mot phuong an. (4,0 diém; 16 cau)
Cau 1. Dung dich nao sau day c6 pH = 7?

A. NaCl. B. NaOH. C. HNO,,. D. H,S0,.
Cau 2. Trong ty nhién, nguyén té nitrogen ton tai trong hop chat hiru co nao sau day?
A. Tinh bot. B. Cellulose. C. Protein. D. Glucose.

Cau 3. Thach cao séng 1a mét dang ton tai phd bién cua sulfur trong ty nhién, dwoc st dung 1am nguyén
liéu dé san xuét xi mang, phan viét bang, ... Cong thirc cua thach cao sng la

A. BaSO,. B. CaS04.2H-0. C. MgSO,. D. CuSQO4.5H,0.
CAu 4. Cong thuc phan tir cua methyl formate va glucose lan luogt 1a C,H40, va CgH1,06. Cong thirc don
gian nhét caa hai chat nay la

A. CH,O B. C,H40, C. C4HgOy4 D. CeH1206
Cau 5. Sulfuric acid dac thé hién tinh chat nao khi lay nuéc tir hop chat carbohydrate va khién chiing hoa
den?

A. Tinh acid B. Tinh base C. Tinh h4o nuéc D. Tinh dé tan
Cau 6. Nhiét phan hoan toan mudi nao sau day thu dugc san pham chi gém khi va hoi?
A. NaCl. B. CaCOs. C. KCIO:s. D. (NHg4),CO:s.

Cau 7. Phét biéu nao sau ddy vé mot phan ing thuan nghich tai trang thai can bang 1a sai?
A. Tdc do ctia phan g thuén bang tdc do ctia phan Gmg nghich.
B. Nong do cua tit ca cac chit trong hdn hop phan tmg 13 khong dbi.
C. Nong d6 mol cia chat phan tng ludn bang ndng do mol cta chat san phdm phan tng.
D. Phan ting thun va phan tng nghich van dién ra.

Cau 8. Chat nao sau day thudc loai chat dién li manh?

A. CO,. B. NaOH. C. H,0. D. H,S.
Cau 9. Dung dich nao sau day tac dung dugc vdi kim loai Cu?

A. HCL1. B. HNO; loang. C. H,SO4 loéng. D. KOH.
Cau 10. Sulfur déng vai tro chat khir khi tAc dung voi don chat nao sau day?

A. Fe. B. O.. C. Ha. D. Hg.
Cau 11. Cap chét nao sau day la d6ng phan caa nhau?

A. CH4 va CH3— CH3. B. CH3OCH3, CH3CHO

C. CH30H, C,Hs0H. D. C;HsOH, CH30CH3,

CAu 12. Cho pho hong ngoai (IR) cta chét hitu co nhu hinh dudi twong tmg chit no sau day :
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A. HCOOH. B. CH;0H. C. CH;COCHs;. D. HCHO.
Cau 13. Sau khi diéu ché, khi SO, c6 lan hoi nude duoc dan qua binh 1am khé chtra cac hat chét ran T roi
thu vao binh chura theo hinh vé sau:

Khi SO, va hoi nuoc
e —

Khi SO, khé

Chat T c6 thé 1a

A. KOH. B. NaOH. C. Ca0. D. P20Os.
Cau 14. Céch pha loang dung dich H,SO,4 dac nao sau day dung?
A. Rot nhanh acid vao nuéc va khudy déu. B. Rot nhanh nudc vao acid va khuay déu.
C. ROt tir tir nuéc vao acid va khudy déu. D. R6t tir tir acid vao nuéc va khudy déu.
Cau 15. Trong cac hop chit sau, chit nao khong phai la hop chét hiru co?
A. Acetic acid. B. Urea. C. Ammonium cyanate. D. Ethanol.
Cau 16. Viéc tach cac chat ra khoi nhau bing phuong phap sic ki dua trén dic tinh ndo sau day cia chat?
A. Phan tir khéi. B. Nhiét d¢ soi.
C. Kha nang hap phu va hoa tan. D. Nhiét d6 néng chay.

PHAN I1. Cau tric nghi¢m ding sai. Thi sinh tra 1oi tir cu 1 dén cau 3. Trong mdi ¥ a), b), ¢), d) & moi
cau, thi sinh chon dang hoac sai. (3,0 diém; 03 cau)
Cau 1. Sulfuric acid 12 hoa chat rat quan trong, c6 hoat tinh héa hoc rat manh

a) Cho thanh Fe (iron) vao dung dich H,SO4 loang, iron tan ra, sui bot khi

b) Cho dung dich BaCl, vao dung dich H,SOy4, xuét hién két toa den.

¢) Cho vun ddng (copper) vao dung dich sulfuric acid dic nong, khong co xuét hién khi mui hic.

d) Cho timg giot sulfuric acid dac vao duong saccharose (Ci2H»,011) mau trang, duong chuyén mau
nau — den sau do6 trao 1én khoi miéng coc.
Cau 2. Thi nghiém chung cat ethanol tur dung dich ethanol‘— nudc duoc thuc hiéq nhu sau:
- Buge 1: Cho 60 mL ruou dugc nau thi céng vao binh cau ¢6 nhanh (cht y chat long trong binh khong
vugt qué 2/3 the tich binh), thém vai vién da bot. Lap dung cu nhu hinh duéi day:

Nhiét ké
|~

W et
‘*_/‘:\ . - O/ngsinh han

Binh cdu

: “"c6nhéanh A
s bot /
2 Nuéc lam
— nhiét .

—8inh hing

- Bu6c 2: Pun néng tir tir dén khi hdn hop soi, quan sat nhiét do trén nhiét ké thiy ting dan, khi nhiét do
trén nhiét ké 6n dinh, d6 chinh 1a nhiét d6 soi ciia hon hop ethanol va nuée. Khi nhiét do bat dau ting tro
lai thi tit ngudn nhiét, ngimg chung cét.
a) Nhiét do soi cua ethanol thép hon nhiét d6 sbi cua hon hop ethanol va nudc.
b) D6 cdn ctia san pham sé& 16n hon so véi ruou duoc cho vao binh cau.
¢) Binh hting thu dugc nudc nguyén chit.
d) Pa bot o vai tro diéu hoa qua trinh soi, tranh hién tugng qué soi.
Cau 3. Citric acid la mot acid hitu co yéu, mot chat bao quan tu nhién va duoc sir dung dé bd
sung vi chua cho thuc pham hay céc loai nuéc ngot.
O O

H
1SS
HO OH

OH
Hay cho biét cac phat biéu sau ding hay sai?



a) Trong phan tu citric acid c6 chaa 3 lién két d6i C = C

b) Trong phan tu citric acid ¢ 3 nguyén té C, H, O.

¢) Thanh phan phan tram theo khéi lwong caa oxygen trong citric acid 1a 58,33%

d) Trong citric acid c6 chiua nhom chuac alcohol va carboxylic.

PHAN I11. Tu luin (3,0 diém; 03 cau)

Caul. (1 dlém) Caffeine 1a chét kich thich ty nhién duoc tim thiy trong cay tra, ca phé va cacao. Chlng
hoat dong bang céach kich thich ndo va h¢ than kinh trung uong, giup con ngudi tinh tdo va ngan ngura su
mét moi. Thanh phan phan trim vé khéi lugng cua cac nguyén t6 trong phan tir caffeine nhu sau: 49,48%
C; 5,15% H; 16,49% O: 28,87% N. Phé MS cua caffeine duoc cho nhu hinh duéi ddy. Xac dinh cong
thirc phén tir cua caffeine.

Caffeine
MASS SPECTRUM
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Cau 2. (1 diém) Sulfur dioxide 1a mét trong cac tac nhan gay mura acid, phat thai chu yéu tir cc qua trinh
d6t chay nhién liéu nhu than d4, xang, dau, ...
Mot nha may nhiét dién than sir dung hét 6000 tan than da/ngy, c6 thanh phan chira 0,8% luu huynh
vé khéi lugng dé 1am nhién ligu.
a) Tinh thé tich khi SO, (dkc) toi da tao ra khuéch tan vao khi quyén roi bi chuyén hoa thanh sulfuric
acid trong nudc mua theo so do:
SO, —% 3 SO, —*2 5 H,S0,

Xt

b) Tinh thé tich nudc mua bi nhidm acid, gia thiét ndng do sulfuric acid trong nuéc mua la 1.10° M

Cau 3. (1 diém) Viét cong thirc cAu tao thu gon va khung phan tir cac ddng phan mach hé ¢é ciing cong
thic phan tir C3HgO (chi can thoa man diéu kién vé héa trj cac nguyén tir).
Cau 3. (1 diém) Cho cong thirc khung phan tir (cong thirc ciu tao thu gon nhat) ctia cac chat hiru co sau:

e T T

)]
OH OH

@

\/\0/

Cl
3) 4 OH

Cho biét cong thirc phan tir va cong thirc don gian nhat tmg véi mdi hop chét.

(Hoc sinh khong duoc sir dung tai liéu. Can bg coi thi khdng gidi thich gi thém)


https://www.vinmec.com/vi/tin-tuc/thong-tin-suc-khoe/cafein-su-that-va-ngo-nhan/
https://www.vinmec.com/vi/tin-tuc/thong-tin-suc-khoe/cau-tao-cua-mang-nao/

TRUONG THPT CHUYEN KIEM TRA HQC KY | - NAM HQC 2024 - 2025

LUONG VAN CHANH Mén: Héa, Lép 11
) (Chuwong trinh cot 16i) ‘
DE MINH HQA Thoi gian: 45 phat (Khong ké thoi gian phat dé)

(Pé thi c6 03 trang)

BANG DAP AN

PHé&N I: Tric nghiém nhié}l lwa chon
- Moi cau dung dugc 0,25 diem.

Madé 1 2 3 4/56 7 8 9 10 11 12 13 14 15 16

PHAN I1: Tric nghiém ding sai
- Biém t6i da moi cau la 1 diém.

001 |a)P-b)S-c)S-d)b a)P-b)P-c)S-d)P |a)S-b)P-c)P - d)P

PHAN II1: Ty luin
Cau Néi dung Piém

Caul.  |Goi cong thuc tong quat ciia caffeine 1a C,H,O,N;

Taco:x:y:z:t=

49,48 : >15 : 16,49 : 28,87 =4,12:5,15:1,03:2,06=4:5:1:2
12 1 16 14 0,5

= CTDGN cua caffeine 1a C4HsON,

CTPT cua caffeine c6 dang: (C4HsON,),

Theo phd MS ta 6 Meafeine = 194 = 97n =194 = n=2

= CTPT cua caffeine: CgH10O5N,4 0.5
Cau 2. ©
a) S+0,—Y S0,
Ne, =6000.10° 98 _ 1,5.10° (mol)
0. T 0032 T 05
— V4o, =1,5.10°.24,79 = 37.185.000L = 37.185(m")
b) Ny s, =1,5.10°mol —Thé tich nwéc mwra bi nhiém acid 1a — s
1,5.10"
=" =15.10°L =150.000(m*
"0 1107 (m°)
Cau 3 CH3-CH2—CHO
CH; — CO — CHjs 1,0
CH,=CH-CH,-OH.
CH,=CH-O- CH; ‘
- Cac chat 1a dong phan vé nhom chiec.
Cau 3 Chat Cong thirc phan tir Cong thirc don gian nhat 1,0
1) CeHua CsH7
(2) CesH140; CsH;0
(3) C4HsO C4HsO
(4) C6H13OC| C6H130C|




KIEM TRA GIUA KY | - NAM HQC 2024 - 2025
Mon: Héa, Lé’p 11
(Chwong trinh cot loi)

MA TRAN CAU TRUC
, S0 diém Mirc do
STT Dang thirc cau héi | Socau/ | trén moi Cong Ghi chu
Soy Céu/,m(")i Nhén biét | Thong hiéu | Van dung
y
1 | Tricnghi¢ém nhiéu 16 0,25 12 cu 4 cau 4 diém
lIwra chon (3 diem) (1 diem)
2 Tric nghiém diing 03 0,25 4y 4y 4y 3 diém
sai 12y (1 diém) (1 diém) (1 diém)

3 Tu ludn 1 diém 2 diém 3 diém
CONG 4,0 diém 3,0 diém 3,0 diém 10 diém




BANG MO TA CAC MU'C PO PANH GIA MON HOA HQC

Trac nghiém nhiéu lwa

Trac nghiém

Trac nghiém tra

TT Chuong Néi dung Y&u cau can dat — Chi béo chon dung sai loi ngan
NB TH VD | NB | TH | VD | NB | TH | VD
1 | Can bing hoa 1. Khai niém vé Théng hiéu Caul
hoc can bang ho4 hoc — Trinh bay dugc khai niém phan g thuan nghich va trang thai can (HH1.2)
(2 tiét) bang cia mot phan tng thuan nghich. (HH1.2)
— Viét duoc biéu thirc hiang s6 can bang (K¢) ciia mot phan
rng thuan nghich. (HH1.3)
Van dung
— Thyc hién dugc thi nghiém nghién cau anh huong cta nhiét
do toi chuyén dich can bang:
(1) Phan tng: 2NO, <= N,0,
(2) Phan tng thuy phén sodium acetate. (HH2.6)
— Van dung dugc nguyén li chuyén dich can bang Le Chatelier
dé giai thich anh huong cua nhiét do, ndng do, ap suat dén can
bang hoa hoc. (HH1.6)
2. Can bing trong | Nhan biét Céau 2
dung dich nuéc( — Néu duoc khai niém sy dién li, chat dién li, chit khong dién | (HH1.1)
li. (HH1.1) cau3
— *Trinh bay dugc thuyét Bransted — Lowry vé acid — base. (HH1.2)

(HH1.2) ‘
— Néu dugc khai niém vé pH. (HH1.1)

Théng hiéu

— Viét duoc biéu thirc tinh pH (pH = —Ig[H*] hoic [H*] = 10
PHy va biét cach sur dung cac chat chi thi dé xac dinh pH (mbi
truong acid, base, trung tinh) bang cac chat chi thi phé bién
nhu gidy chi thi mau, quy tim, phenolphthalein,. (HH1.2)

— *Néu duoc nguyén tic xac dinh ndng do acid, base manh
bing phuong phap chuan d¢. (HH1.1)

Van dung

— *Néu dugc y nghia ctia pH trong thuc tién (lién hé gia tri pH
& cac bo phan trong co thé véi sirc khoé con ngudi, pH cua dét,
nudc toi sw phat trién cua dong thyc vat,. ). (HH1.1)

— Thuec hién duoc thi nghiém chuén do acid — base: Chuén do
dung dich base manh (sodium hydroxide) bang acid manh

(hydrochloric acid). (HH2.4)




— Trinh bay dugc y nghia thyc tién can bang trong dung dich
- + + 2—
nuéc caa ion AP, Fe** va CO3 ™. (HH1.2-3.0)

Nitrogen va
sulfur

1. Pon chat nito
(nitrogen)

Nhén biét ,
— Phat biéu dugc trang thai ty nhién cia nguyén to nitrogen.
(HH1.1)

Cau 4
(HH1.1)

Théng hiéu

— Giai thich dugc tinh tro cia don chat nito ¢ nhiét d¢ thuong
thong qua lién két va gia tri nang lugng lién két. (HH1.6)

— Trinh bay dwgc sy hoat dong cua don chét nito & nhiét do
cao ddi vai hydrogen, oxygen. (HH1.2)

— Giai thich duoc céc wng dung cua don chat nito khi va 1ong
trong san xuat, trong hoat dong nghién ciru. (HH1.6)

Van dung ) )
Lién hé dugc qua trinh tao va cung cap nitrate (nitrat) cho dat
tr nude mua. (HH1.6)

2. Ammonia
va mét s6 hgp chat
ammonium

Théng hiéu

— Mb ta duoc cong thirc Lewis va hinh hoc cua phan tir
ammonia. (HH1.3)

— Dua vao dic diém c4u tao cia phan tir ammonia, giai thich
dugc tinh chat vat 1i (tinh tan), tinh chét ho4 hoc (tinh base,
tinh khtr). Viét dugc phuong trinh hoa hoc minh hoa. (HH1.6)
— Trinh bay dwoc tinh chit co ban ciia mudi ammonium (dé tan
va phan li, Chuyén hoa thanh ammonia trong kiém, d& bi nhiét
phan). (HH1.2)

— Nhan biét dugc ion ammonium trong dung dich. (HH1.2)

— Trinh bay dugc tng dung cia ammonia (chat 1am lanh; san
XUit phan bon nhu: dam, ammophos; san xuét nitric acid; 1am
dung méi. ); (HH1.2)

— Trinh bay dugc thg dung clia ammonium nitrate va mot )
mudi ammonium tan nhu: phan dam, phan ammophos.
(HH1.2)

Caubs
(HH1.2)

Van dung

— Van dung duoc kién thirc vé can bang hoa hoc, tbe d6 phan
{ing, enthalpy cho phan ng téng hgp ammonia tir nito va
hydrogen trong qua trinh Haber. (HH1.6)

— Thuec hién dugc (hodc quan sat video) thi nghiém nhan biét
dugc ion ammonium trong phan dam chira ion ammonium.
(HH2.4)

3. Mot s6 hop chat
véi oxygen ciia

Thong hiéu
— Phan tich dugc nguon goc cua céc oxide cla nitrogen trong

Cau 6
(HH1.1)




nitrogen

khong khi va nguyén nhan gy hién tugng mua acid. (HH1.2)
— Néu duoc ciu tao caa HNO;, (HH1.1)

— Néu duoc tinh acid cua nitric acid. (HH1.1)

— Néu duoc tinh oxi hoa manh trong mét s6 tng dung thuc tién
quan trong cua nitric acid. (HH1.1)

VAan dung
— Giai thich dugc nguyén nhan, hé qua cua hién tugng phd
dudng hoa (eutrophication). (HH1.6)

4. Luu huynh va
sulfur dioxide

Nhan biét: )
— Néu dugce céc trang thai ty nhién ctia nguyén t6 sulfur.
(HH1.1)

Cau7
(HH1.1)

Théng hiéu:

— Trinh bay dwoc ciu tao cua cua lwu huynh (HH1.2)

— Trinh bay dwoc tinh chat vat 1i cua lvu huynh (HH1.2)

— Trinh bay duoc tinh chit hoa hoc co ban cua luu huynh
(HH1.2)

— Trinh bay dwoc tng dung cua luu huynh don chat. (HH1.2)
— Trinh bay duogc tinh oxi hoa (tac dung vai hydrogen sulfide)
va tinh khtr (tac dung véi nitrogen dioxide, xGc tac nitrogen
oxide trong khong khi) (HH1.2)

— Trinh bay dugc tng dung cua sulfur dioxide (kha ning tay
mau, diét nim méc,. (HH1.2)

— Trinh bay dugc sy hinh thanh sulfur dioxide do tac dong cua
con nguoi, ty nhién, tac hai cta sulfur dioxide. (HH1.2)

Caus8
(HH1.2)

Van dung:

— Thyc hién dugc thi nghiém ching minh luu huynh don chét
vira c6 tinh oxi hoa (tac dung véi kim loai), vira ¢6 tinh khir
(tc dung véi oxygen). (HH2.4)

— *Trinh bay dugc mét s bién phap lam giam thiéu luong
sulfur dioxide thai vao khong khi. (HH1.2)

5. Sulfuric acid va
muoi sulfate

Nhin biét:

Néu dugc ing dung ciia mot sé6 mudi sulfate quan trong:
barium sulfate (bari sunfat), ammonium sulfate (amoni sunfat),
calcium sulfate (canxi sunfat), magnesium sulfate (magie
sunfat) (HH1.1)

Cau9
(HH1.1)
Cau 10
(HH1.1)

Théng hiéu:

— Trinh bay dwoc tinh chit vat 1i cua sulfuric acid (HH1.2)
— Trinh bay duoc cach bao quan, sir dung sulfuric acid
(HH1.2)

— Trinh bay dwoc nguyén tic xi li so bd khi bong acid.
(HH1.2)

Cau 11
(HH1.2)




— Trinh bay dwoc cdu tao cua H,SO,; (HH1.2)

— Trinh bay dugc tinh chit ho4 hoc co ban cta sulfuric acid
loang, sulfuric acid dac (HH1.2)

— Trinh bay dugc tng dung cua sulfuric acid loang, sulfuric
acid dac (HH1.2)

— Trinh bay dugc nhiing Ivu y khi st dung sulfuric acid.
(HH1.2)

. 2— s
~ Nhan biét duge ion SO 4 trong dung dich bang ion Ba®".
(HHL.1)

Van dung:

Thuc hién dugc mot sé thi nghiém chirg minh tinh oxi hoa
mManh va tinh hao nudc cua sulfuric acid dac (voi déng, da,
than, giay, duong, gao,.). (HH2.4)

Vian dung cao:

Vian dung dugc klen thue vé nang lugng phan ung, chuyén
dich can bang, van dé bao V¢ moi trudng dé giai thich cac giai
doan trong qua trinh san xuat sulfuric acid theo phuong phap
tiép xuc. (HH1.6)

Pai cuong hoa
hoc hitu co

1. Hop chit hiru co
va hoa hgc hitu co

Nhan biét:

— Néu duogc khai niém hop chit hitu co va hoa hoc hitu co; dic
diém chung cua cac hop chét

htru co. (HH1.1)

— Néu duoc khai niém nhdm chac va mot sé loai nhém chie
co ban. (HH1.1)

Cau 12
(HH1.1)

Théng hiéu: , o
— Phén loai dugc hgp chat hitu co (hydrocarbon va dan xuat).
(HH1.4)

Cau

Van dung: . )
Str dung duoc bang tin hiéu pho hong ngoai (IR) dé xéac dinh
mét s6 nhdém chic co ban. (HH3.1)

2. Phwong phap
tach biét va tinh
ché hop chit hiru
co

Thoéng hiéu:

— Trinh bay dwoc nguyén tic va cach thic tién hanh cac
phuong phap tach biét va tinh ché hop chit hiru co: chung cét,
chiét, két tinh va so lugc vé sic ki cot. (HH1.2)

Cau 13
(HH1.2)

Van dung:

Thuyc hién dwoc cac thi nghiém vé chung cét thuong, chiét.
(HH2.4)

Vin dung cao:

Van dung dugc cac phuong phép: chung cat thuong, chiét, két
tinh dé tach biét va tinh ché mot s6 hop chét hiru co trong cudc




song. (HH3.3)

3. Cong thirc phan | Nhén biét: Cau 14 Cau
tir hop chit hitu co | — Néu duoc khai niém vé cong thirc phan tir hop chét hitu co. (HH1.1) 2
(HH1.1)
Théng hiéu:
— Sir dung duoc két qua phd khdi lwong (MS) dé xac dinh phan
tir khdi ctia hop chét hiru co. (HH1.7)
Véan dung:
— Lap dugc cong thirc phan tir hop chét hitu co tir dir liéu phan
tich nguyén t6 va phén tir kh6i. (HH3.1)
4. CAu tao hoa hoc | Nhan biét: Céu 15
hop chit hiru co Néu duogc khai niém chat dong ding va diy dong déng. (HH1.2)
(HH1.1)
Théng hiéu: Cau 16
— Trinh bay dugc ndi dung thuyét cAu tao hoa hoc trong hoa (HH1.2)
hoc hitu co. (HH1.2)
— Giai thich dugc hién tuong ddng phan trong hoa hoc hitu co.
(HH1.6)
Van dung: Céu
— Viét duge cong thirc cAu tao cia mot s6 hop chét hiru co don 3

gian (cong thirc cdu tao day dii, cong thirc cdu tao thu gon).
(HH1.3)

— Néu dugc chat dong ding, chat ddng phéan dua vao cong thirc
cAu tao cu thé cua cac hop chét hiru co. (HH1.3)




