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TIJIABA 15

1. JToma Ha KyxHe MBI MOKeM HaOIIOaTh TaK HAa3bIBAEMOE TallleHHE
CO/Ibl YKCYCHOW KHUCJIOTO.
YpaBHEHUE peaKLUu:
NaHCO; + CH;COOH = CH;COONa + CO,T + H,0
WJIM TOpEHHEe TIPHPOIHOTO Ta3a.
VYpasrenue peakuun: CHy + 20, = CO, + 2H,0

2. Bce XUMUYECKHE DIIEMEHTBI CHCTEMATU3UPOBAHbBI U MPEACTABICHBI
B nepuouueckoit cucreme J[.1. Menneneera. Ha nanubiii MomeHT (eciu
mocMOoTpeTh (ap3ar yuyeOHHKa) OTKPBITO 110 XMMHUYECKUX 3JIEMEHTOB.

3. Hucao XUMHYECKHX BC€HICCTB UCUUCIIACTCA MUJIJIMOHAMMU.

4. Uncno XMMHYECKUX PEeakMii OUeHb BEJHMKO, U X TOUYHOE KOJIHYe-
CTBO Ha3BaTh TPYIHO.

5. I[IpumepoM OueHb MEAJICHHON XMMHUYECKOW peakIMu MOXET CIy-

KUTh KOPPO3MA XKEe3a:
4Fe + 302 + 4H20 = 2(F0203 ° 2H20)

6. [TpumepoM oYeHb OBICTPOI XUMHUUECKOI PEAKIIUH MOXKET CIIYKUTh
peaxkuys MeXIy BOJOPOJIOM M KHCIOPOJOM, KOTOpas CONMPOBOXKIAETCS
CHJIOBBIM B3PBIBOM H BBIJICIEHHEM OOJIBIIOr0 KOJHNYECTBA TeIIa:

2H2 + 02 = 2H20

7. [IpuMepoM XUMHYECKON PEaKIUH, CKOPOCTh KOTOPOH MOXKHO ObI-
710 OBI 3KCIIEPUMEHTAIBHO U3MEPHUTh, SIBISICTCS PEAKIIHS COJITHON KUCIIO-
THI ¢ KapOOHATOM HATpPUS:
Na,CO; + 2HCI = 2NaCl + H,0 + CO,T
B xoze peaxiuu BBIACISIETCS YTIIEKUACIBIA ra3, KOTOPBIH MBI MPOITyC-
KaeM Yepe3 pacTBOp THAPOKCHIA KaTbIIHS:
Ca(OH), + CO, = CaCO,4 + H,0
ITo xonmmyectBy BhImaBmiero ocaaka (CaCO;) MOXHO OICHHTH CKO-
POCTB peaKITHH.
Ecim xe yraexucnoro raza OyleT o4eHb MHOTO, TO PEAKIUs MOWIeT
JaIbIIe:
CaCO3 + C02 + H20 = Ca(HCO3)2
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Ms1 OyneM HaOMOIaTh pacTBOpeHHE (MCUE3HOBEHHUE) Ocajaka KapOo-
HaTa KaJlblIuA, 4YTO TaKXC MOXXHO 6yz[eT onmucaTtb MaTEMaTUYCCKHU U OIIC-
HUTh CKOPOCTh XUMHUECKOW PEaAKIIUH.

8. DKk30TepMUUECKHE PeaKU — PEaKLHU, KOTOPbIe HAYT C BBIIEIe-
HHEM TeIUa.

a) l'openne raza: CHy + 20, = COZT + 2H,0;

6) Topenue yrnepoga: C + 0, = CO,T

9. DHIOTEpMUYECKHE PEaKIIMK — PEeaKluH, KOTOPble UAYT C MOTJIO-
LEHUEM TEIUIa.

SIpkuM pUMeEpOM 3HIOTEPMUUYECKON PEAKLUU MOMKET CIIYKUThb Pas-
JI0)KeHHe Kakoi-HuOyns conu. Hampumep, pasnoskeHue ruapoxapboHara
HaTpUsL: ©
2NaHCO; = Na,CO; + CO,T + H,0

WM TICpMaHraHaTa KaJus:

o
2KMnO, — MnO, + K,MnO, + 0,1
C morjomeHueM Temia (3HAOTEPMHUYECKH) MOTYT PacTBOPATHCS He-
KOTOpBIE COJIM B BoJie, Hanpumep, Hutpar kaiaus — KNO;. (3to MoxHO
JIETKO OOHApYXHUTbh, T.K. TIPH PACTBOPEHUH JTAaHHOW COJIM B BOJIE IPOOHp-
Ka CTAaHOBUTCS XOJIOTHOM).

10. 3aronoBku TaONHIB! B3ATH B yaeOHUKE (cTp. 8, Tabm. 15.3)

XHUMUYECKHue O6pasy | OBpasy

Ne (hopmyitsl . eres IIpoucxoaut xumMuyeckas
CMEIIUBACMBIX cMech paCTBop peaKL[I/Iﬂ 10 ypaBHCHI/IIO

BEIIIECTB

1 [Na, H,0 + |2Na+2H,0 2NaOH +H,T

2 [Si0,, H,0 +

3 |NaCl, H,0 + |NaCl Na ' +CI

4 |C,H;sOH, I, +

5 |C,HsOH, H,0 +

6 |CaCO;, H,O +

7 |CaCO;, HCI +  |CaCO;+2HCI CaCl, + H,0 + CO,T

8 |HCI, H,O +

9 |Zn, Cu +

10|Zn, H,SO, +  |Zn+H,80, ZnSO,+H,T

11. H,O: BaneHTHOCTH Bojioposa B Boge — I,
BaJICHTHOCTb Kucyiopoaa B Boge — II.
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12.0,, (H)= M2 12 2 1 o1i-11%
oH; Mr(H)-2+Mr(0) 1-2+16 18 9

0 (0= O 16 _16_8 59 gov

s By Mr(H)-2+Mr(0) 1-2+16 18 9

13.2H, + 0, = 2H,0
m(H,) 1

v(Hy) =——===—=10,5momp
Mr(H,) 2

v(0,) _m©Oy _ 1 _ 0,03125 moub
Mr(0,) 32

ITo ypaBHEHHIO peakIiK BUIHO, YTO JJIS peakuuu x moib O, moTpe-
oyercs 2x moib H,.

T.K. KHCIOPOA HAXOOUTCSA B HEIOCTaTKe, TO OYIEeM CUUTATh MO KH-
CIIOpOy.

Toraa v(H,) =2 - v(O,) = 0,03125 - 2 = 0,0625 monp Bogopoaa y4a-
CTBOBAJIO B PEAKIIHU.

IMonyuunocs: D(H,0) = v(H,) = 0,0625 MoIb BOJIBL.

Toraa B peakiiMOHHOM COCY/JIE OCTaIOCh:

v(H,0) = 0,0625 moib,

m(H,0) = Mr(H,0) - v(H,0) = 18 - 0,0625 = 1,125 r.

v(0,) =0, m(0,) =0

v(H,) = 0,5 -0,0625 = 0,4375 moub:

m(H,) = Mr(H,) v(H,) =0,4375-2=0,875r

Oteet: m(H,0) = 1,125 r: m(H,) = 0,875 1.

14. OtBer cMoTpHTE B yueOHHUKE.

15. OTBeT cMOTpHTE B yUCOHUKE.

16.
aToOM YKCJIO YJIEKTPOHOB | YHCIIO BAJICHTHBIX 3JIEKTPOHOB
H 1 1
He 2 2
Li 3 1
C 6 4
N 7 5
0] 8 6
F 9 7
Ne 10 8
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aToM YHCIJIO JIEKTPOHOB | YHCJIO BAJICHTHBIX 3JEKTPOHOB

Na 11 1
Al 13 3
S 16 6
Cl 17 7
K 19 1
Ca 20 2
Rb 37 1
Br 35 7
Cs 55 1

I 53 7

17. OTBeT cMOTpHTE B yUCOHUKE.
18. OtBer cMoTpHTE B yueOHHUKE.

19. B arome kanus umeercs 19 31eKTpoHOB, KOTOpBIe 3aHUMAOT 10
opburaneii.

20. B arome xjyopa umeercsi 17 31€KTPOHOB, KOTOPHIE 3aHUMAIOT 9
opOuranei.

21.
EA EA EA EA
3
3s
2
2
Is
Li Na F Cl

10
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IJIABA 16

3anayu k § 16.1.

1. OtBeT cMoTpHTE B YueOHHUKE.
2. OTBET CMOTpHTE B YUCOHUKE.

3. Kpucraminyeckasi penierka — 3TO IEePHOJUMUYECKH TTOBTOPSIIONIAs-
Csl B IPOCTPAHCTBE CTPYKTYpA.

4. OTBeT CMOTpHTE B YUCOHUKE.
5. OTBeT cMoTpUTE B ydeOHHKE.

6. Bojiee aKTHBHBIM BCHICCTBOM SBJIACTCA O30H, TaK KaK IPHU ANUCCO-
nuanyyu OH AacT 4YacTUIY O', KOTOpasa ABJIACTCA OYCHb CUWIbHBIM OKHC-
JINTCIIEM.

03 = 02 + O’
7. Kpucrainmuaeckue Bemecta: Cu, CsCl.

8. CO,, N, — BemecTBa ¢ MOJICKYISIPHOW KPHCTAIDTMYECKOH peIeT-
KOH.

9. Fe, SiO, — BeriecTBa ¢ aTOMHON KPUCTAJUTMYECKOHN PEIISTKOM.

10. NaCl, LiH —seniecTBa ¢ HOHHOW KPUCTAIUTMICCKON PEIICTKOM.

3apaum k § 16.2.

1. Temmeparypa miaBiIeHUS MOJIEKYJSIPHBIX BEIIECTB MOBBIMIACTCS C
POCTOM MOJIEKYJISIPHOI Macchl.

2. OTBET CMOTpHTE B YUCOHUKE.

3. Mr(HCI) = 36,5

Mr(HBr) = 81

Mr(HI) = 128

T.x. Mr(HCl) < Mr(HBr) < Mr(HI), ciaenoarensHo, Temmeparypa
wrasnenus T, (HCl) < T, (HBr) < T, (HI).

11
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4. I'paduku 3aBUCUMOCTH TEMIICPATyp KHUIICHHS U IUIABJICHUS yIJe-
BOJIOPO/IOB OT MOJIEKYJISIPHOM Macchl MOXHO IOCTPOUTH Oojiee TOYHO.
Hcnonp3ys nanHbie Tabmunbl 16.1 yueOHHKA, MBI IIpeyiaracM mpumep-

HBII rpadMK 3aBUCUMOCTH.
t 500

400 —
300 —

200 —

100 )/I/.
0 f/ T T

100 4 2 3 4l Mr (CoHani2)

1. 3aBUCUMOCTb TeMIEpaTypbl KUMIEHUS] OT MOJIEKYJISIPHON Macchl
2. 3aBUCUMOCTb TEMIIEpaTyphl IUIABJIEHUS OT MOJIEKYJISIPHON Macchl
IIpu koMHaTHOM TemmiepaType:

lasein=1,2,3,4

Kunxoctn 5 <n<18

Teepasie Tena 19 <n

5. CocraB mapaduna xonednercs ot CygHyy 10 Cs5H7,, criemoBaTems-
HO, TEMITEpaTypa IUIaBICHUS ONpeAeIsIeTCs:
Tun(Cr9Hao) < Trp(mapadun) < Tppp(CssHyy)
32°C £ T (nmapadun) < 74°C

6.2) Mr(CO)=12+16=28

Mr(CO,) =12 +32=44

T.x. Mr(CO;) > Mr(CO), cnenoBarensHo, CO OynmeT kurmeTsh npu 60-
Jiee HU3KO# TeMmeparype.

0) Mr(SO,) =32 +32 =64

Mr(SO;) =32 +48 =80

T.x. Mr(S0;) > Mr(S0O,), cnegoBatensHo, SO, Oyzaer kumnets mpu 60-
Jiee HU3KO# Temmeparype.

3apaum k § 16.3.

1. OtBeT cMOTpHTE B YICOHHKE.

2. OtBet cMOTpHTE B y4eOHHUKE.

12



http://alexbooks.ucoz.com/load/reshebniki/68

3.
EpA
3s| A
B A
2s | AN
Is | N~
1n1Na
4.,
EA EA
3p ES A
3s AL
Bl A a— 2 NN
2s | N~ 2s | AN
Is | N Is| &
B Si

5. OTBeT cMoTpUTE B ydeOHHKE.

6. B arome HaTpus 6 3alOJIHEHHBIX aTOMHBIX OpOWTaNel, oJHA U3
KOTOPBIX BaNIeHTHas (3S — BaJICHTHAs).

7. B monekyne Na, 11 3amosHEHHBIX MOJEKYJSIPHBIX OpOuTaneit
(MO).

8. m(Na) =23 Mr=0,023r
v(Na) = m(Na) _ 0,023
Mr(Na) 23
N(Na) =N, - v(Na) = 6,022 - 10* - 10~ = 6,022 - 10*° aTomoB
T.K. 1Ba atoma Na o6pazyrot 11 MO, To

N(Na)-11 _ 6,022-10%-11

2 2

Orser: N(MO) = 3,31-10*' opGuraneii.

=10 3 Mo

N(MO) = =331-10%

9. OTBeT CMOTpHTE B YUCOHUKE.

13
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10. OtBet cMOTpHTE B yueOHHUKE.
11. OTBeT cMOTpHTE B yICOHUKE.

12. OtBer cMoTpHTE B yueOHHUKE.

3apaum k § 16.4.

1. HaHHHﬁ HNOH MOXCT «IIPUTAHYTH K cebe» CKOJIBKO YrogHoO MOHOB
MIPOTUBOIIOJIOKHOTO 3HaKa, TJIaBHOE, 4yTOOBI TaKoe MMPOCTPAHCTBEHHOC
MOJIOYKEHNE OBLIO OHECPICTUYCCKU U TCOMETPHUICCKU BBITOJHBIM.

2. OTBET CMOTpHTE B YUCOHUKE.
3. OtBeT cMOTpUTE B yueOHHUKE.
4. OtBeT cMOTpUTE B yueOHHUKE.

5. B y3nax kpucramnngeckoil pemerku Cu Haxoaarcs atoMmsl Cu.

B y3nmax kpucTtamimyeckod peuieTKd OKCHAa YIiiepoja HaxoJsaTcs
Moekyis! CO,.

B y3max kpHCTamIHMYecKOW PemeTKH THAPHUAA JUTUS HaXOIATCS HO-
e Li' uH .

6. OCHOBaHUS — 9TO BEIIECTBA, JUCCOLMUPYIOLINE HA HOHBI METAJI-
mau OH .

7. Comu — 3T0 BCIICCTBA, O6paSOBaHHBIe METAJZIOM U KHUCJIOTHBIM
OCTaTKOM.

8. OTBeT cMOTpHUTE B yUeOHUKE.

9. Conmu SBASIOTCS UOHHBIMH COCIUMHCHUAMHU, T.K. OHHU COCTOAT H3
TIOJIOKUTCIIBHO 3apsKCHHBIX HOHOB MCTAJUIOB M OTPHULATCIBHO 3apsi-
JKCHHBIX KUCJIOTHBIX OCTAaTKOB.

10. Cl sBisgercst KUCIOTHBIM OCTATKOM CoOJstHOM Kucaotsl HCI.
F sBiseTCS KUCIOTHBIM OCTATKOM (DTOPOBOJOPOJIHOI (TLIIABUKOBOIA)
kuciotsl HE.
2 N
SO, sBIAETCS KHCIOTHBIM OCTaTKOM cepHOU KUCIOTH HySOy,.

14
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11.
CO&Z[I/IHGHI/IC HOHBI
NaH Na',H
Ca(OH), Ca®", OH
Li;N Li", N>
KOH K', OH
MgO Mg*, 0%
FeO Fe*', 0%
Fe(OH), Fe*', OH
Na,SO, Na’, SO.*
CaSO0, Ca*, SO/
AlF; A F
Ca;PO, Ca®*’, PO,
MgCO; Mg**, COs>

12. OTBeT cMOTpHTE B yICOHUKE.

3apaum k § 16.5.

1. JanbHui NOPSIOK — YHOPSJOYEHHOCTh CTPYKTYpPBI HOHHOTO KpH-
cTaiIa 1o BceMy KpHCTallly.

BmmxHUA TOPANOK — YHNOPSIIOYEHHOCTh CTPYKTYPBl HOHHOTO KpH-
cTaia Ha OJM3KHUX PACCTOSIHUSX U HEYNOPSJOYEHHOCTh Ha JTAJIbHUX.

2. Tou(H,0) = 0°C;
To(Hy) = -259,2°C;
To(W) = 3420°C.

3. Mr(H,) = 2;
Mr(He) = 4.

4. OtBeT cMOTpUTE B yueOHHUKE.

5. KOHL[CHCI/IpOBaHHOG COCTOSIHMC BCHICCTBA — JKUAKOC U TBEPAOC
COCTOSAHHUE BECIICCTBA.

6. CKOpOCTh XMMHUYECKOM PEaKIMU — BEIIMYMHA, XapaKTePHU3YIOIIast
OBICTPOTY IPOTEKAHUS XUMUICCKOMN pEaKIuu.

7. Uem Oouiblie KOHIICHTpalus pearcHToB, TEM Ooble CKOPOCTb
XUMHYICCKON pCakuu.

15
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8. Jls1st TOro, YTOOBI YBEIHYUTh CKOPOCTh PEAKIMU C YYaCTHEM TBEp-
JIbIX BEIECTB, HY)KHO YBEJIMUYUThH IJIOIIAJM TMOBEPXHOCTEH pearupyro-
IUX BEIIECTB, HAIIPUMEP, PA3MENIbUNUTh UX.

9. Xumrmaeckoe npumenenue: KMnO, — mapranmnoska; [, — won.
10. OtBet cMOTpHTE B yueOHHUKE.

11. OTBeT cMOTpHTE B yICOHUKE.

16
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TJIABA 17

3anauu k § 17.1.

1. OtBeT cMOTpHUTE B YICOHHUKE.
2. OtBet cMOTpHTE B yUeOHHUKE.

3. KMCIOTHBINM 0CTATOK — TO, YTO OCTAETCH OT KHUCIIOTHI TIOCJIE TOTO,
KaK OHa MPOJIUCCOLUHUPYET.
+ - - .
HCl=H" + Cl, Cl — KHCJIOTHBII OCTATOK.

- 2 2 6 2 6
4. Cl: 1s” 25" 2p° 3s” 3p° KOJMYECTBO JIEKTPOHOB paBHO 18, 103TO-
MY TaKoe K€ 3JEKTPOHHOE CTPOCHUE MMEET 3IEMEHT C MOPSAKOBBIM HO-
MepoM 18 — Ar (aprom).

5. OCHOBHOCTb KHCIIOTBI — 3TO KojuuecTBo npotoHos (H'), koTopoe
MOKeT JaTh Kuciota npu auccommarmu: HCl = H™ + CI konuyecTso
H" = 1, cienoBaTelbHO, KUCIOTA SBISETCS OJHOOCHOBHOI.

H,S0,=2H" + SO,*
2 IPOTOHA — KHCJIOTA ABYXOCHOBHAS U TaK Jajce.

6. JTammouka 3aropuTrcs B paCTBOPE JJICKTPOJIMTA, TO €CTh B ClIy4dae:
+ 2-
H2SO4 =2H + SO4

7. Jlammodka He 3aropuTcs, €CiM BEIIECTBO JIMOO HEPacTBOPHUMO B
BOJIE, TMOO HE SABIAETCS 3IEKTPOIUTOM.

B nannom ciiyyae CaCO;3; u CuO He pacTBOpSTCS B BOJE, U JJaMIIOUKa
HE 3arOpUTCH.

8. OtBet cMoTpHTE B yueOHHUKE.
9. OTBeT CMOTpHTE B YUCOHUKE.

10. Jlammoyka 3aropurcsi, €Clid 00pa3yeTcs pacTBOpP SJICKTPOJIHTA.
Oto npowusoiineT B cnydae ¢ NaOH, AgNO;, CaO.
CaO + H,0 = Ca(OH),
BemectBa Fe(OH);, AgCl, FeO nepacTBOpMMBI B BOAE, MOITOMY
JIAaMIIOYKa HE 3arOPUTCSL.

11. K nonnsiM coenuaenusm otHocsites: CaCl,, Na,SO,4, KOH.

17
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12. Heanektpomuter: CO,, CHy, H,.
13. OTBeT cMOTpHTE B yUCOHUKE.
14. OtBer cMoTpHTE B yueOHHUKE.
15. OTBeT cMOTpHTE B yUCOHUKE.

16. a) Ba®" u CI' — Bemectso BaCl,
6) Fe’" u NO; — Bemectso Fe(NO3);
B) Na” u CO;*” — Bemecto Na,CO;

17.
HOHBI BCIICCTBO
Ca®*’,NO; Ca(NOy),
AP, CI’ AlCl,

H;0", H,PO, H;PO,
Cr'*,NO; Cr(NOs);
AP, SO, Al(SOy,);

K", MnO, KMnO,

18. OtBer cMoTpHTE B yueOHHUKE.

19. CaCl, — nomnsr: Ca*', CI”
FeCl; — wnonsr: Fe*, CI”
KCl — wnonsr: K', CI'

20. OTBeT CMOTpUTE B YICOHHKE.

21. OtBeT cMOTpUTE B yueOHHUKE.

3anauu k § 17.2.

1. Kucnora mpu B3auMOJICHCTBUU C BOJOH 00pa3yeT MOH T'HIPOKCO-
Hust H;0™

2. MI3MeHeHne OKPaCKH MHANKATOPOB BBI3BIBAIOT 00a HOHA.
3. OtBeT cMOTpUTE B yueOHHUKE.

4. OTBeT CMOTpHTE B YUCOHUKE.

18



http://alexbooks.ucoz.com/load/reshebniki/68

5. OcunoBanue B Boje aaer OH', mosTomMy cxemMa OCHOBaHMS COIEp-
»kut OH, TO ecTb Ta, 4TO cleBa.

6. a) ITocunTaeM KOJIMYECTBO HOHOB Sr*" B neBoii cxeme —

N(Sr*") = 6, N(OH") = 12, N(OH )/N(Sr*") = 2,

¢dopmyna — Sr(OH),.

6) IlocunTaem KONIHIECTBO HOHOB S B MpaBoi cxeme —
N(Sr?h)

N(Sr*") = 10, N(SO,%) = 10, =1,
N(SO2 )

¢dopmymna — SrSO;.
7. St(OH), = Sr** + 20H"

8. Sr(OH), pacTBopuM B BOJie, U €r0 pacTBOP BHI3bIBAET U3MEHEHHUE
OKpacku uHaukaTopa. SrSO4 HEpacTBOPUM B BOJE.

9. OTBeT cMOTpUTE B yueOHHUKE.

10. OTBeT cMOTpHTE B yICOHUKE.

3apaum k § 17.3.

1. Cnalblil 3JIEKTPOIUT — BEUIECTBO, KOTOPOE cabo ANCCOUUHUPYET
Ha MOHBI.

2. «PeakiMOHHAsE CMECh» — CMECh BEIIECTB, KOTOPhIC PEarupyror
MeXIy COOOH.

3. OtBeT cMOTpUTE B yueOHHUKE.

4. «KoHCTaHTa IUCCOIMALMI» — 3TO KOHCTAHTA PABHOBECHS, 3allH-
CaHHAs IS PEaKIUU TUCCOIHAITIH.

5. OTBeT cMoTpUTE B ydeOHHKE.
6. B krure ckasano, uto [OH ] = 107" monb/m, B 1 Mi:
v(OH)=C-V= 107 moms/m - 107 = 107" Mo,

a BCero HOHOB OyzeT

N(OH)=N4 v(OH)=6-10"-10""=6-10"

19
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7. Eciu  pacteopy NaHS (Na™ + HS") mo6asuts HCI, To mouyscr-
BYETCS 3amax TyXJIBIX suI] — obOpasyetca H,S:
HS +H' < H,S8T

8. OtBer cMoTpHTE B yueOHHUKE.

9. st + HzO < HS + H3OJr
us | |H,0*

K = 5 HOCKOHBKy BOJBI OYCHb MHOI'0O, TO €€ KOHHeHTpa-
[H,S]-[H,0]
Hs ||[H,0*
U NOCTOsIHHA U: K =
[H,S]

3anauu k § 17.4.

1. MHOTOOCHOBHAS KHCJIOTAa —3TO KHCIOTa, KOTOPAasi IPU PacTBOpe-
HUU B BOJIE AaeT O0JIbIle 0JTHOTO MPOTOoHA (1 MoJieKya KUCIOTHI).

H,S0,=2H" + S0,*'

H;PO, =3H" + PO,

2. 1) Fe(OH), < Fe(OH)" + OH
Fe(OH)" < Fe*' + OH

2)H,S < HS +H'

HS < H +S*

3) H,Si0; < HSiO; + H'
HSiO; < Si0s* +H'

4) AI(OH); < AI(OH)," + OH
Al(OH)," < AI(OH)*" + OH™
AI(OH)" < A’ + OH

3. OTBeT cMOTpHTE B YUCOHUKE.

4.1)K;=[HS ] [H']/ [H,S], Ky = [H] [$*]/[HS]
2) Ky = [Fe(OH)'] [H'] / [Fe(OH),], Ky = [Fe*"] [OH ]/ [Fe(OH) ]
3) K;=[HSiOs ] [H]/ [H,Si05 ], Ky = [H'] [SiO5> )/ [HSiO5]
4) K, = [AI(OH),"] [OH ]/ [AI(OH)5], Ky =
= [AI(OH)*"] [OH ]/ [Al(OH)*"]

5. Cuny anekTponuTa MOXKHO ONPEAEIUTH MO0 KOHCTAHTE AMCCOLHA-
1y, Yem Oosblre KOHCTaHTa JUCCOLUALIUM, TEM CUIIbHEE 3JEKTPOIIHT.
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6. OtBer cMoTpHTE B y4eOHHUKE.

7.
QJICKTPOJIUT HOHBI
Ca(OH), [Ca’"]<[OH]
H,S0O, [H']>[SO0.]
KHSO, [K']+[H']=[S0,]
Na,SO, [Na']>[SO,*]
HCI [H]=[CI']

8. JIns Bcex Tpex KHCIOT HOAXOAUT 3aIKCh:
H,R =nH" +R™

HNO;=H"+NO;,n=1
H,S=2H"+S*,n=2

H;PO,=3H +PO,/ ", n=3

9. OTBeT CMOTpHTE B YUCOHUKE.

10.

KarrnoHsl/aHHOHBI ClI SO42’ CO32’
Na+ NaCl Na2SO4 N32CO3

3anauu k § 17.5.

1. OtBeT cMOTpHTE B YIeOHHKE.

2. MajiopaCTBOpHMBIE BEIECTBA — BEIECTBA, MIOXO PACTBOPUMBIE
B Bojie. Hanpumep, CaCOs, AgCl.

3. B ypaBHeHusx anekrponuruueckoit muccouuanuu NaOH, NaCl,
CaCl,, Ca(OH),, HCI ucronp3yT 3HaK «=», IOTOMY YTO 3TH BENIECTBA
CHUJIbHBIE JIEKTPOJIUTHI ¥ PEAKIHS AUCCOIUAIINN HeoOpaTuMa.

4. He ciexyer nmpuHHMAaTh BO BHHUMaHHE BO3MOXXHOCTH B3aWMOJCH-
CTBUSI OJTHOMMEHHBIX HMOHOB B DPacTBOpax JJIEKTPOJIHUTOB, MOTOMY 4YTO
OHH OTTanKuBaroTcA ((1+) ot (1), (—) ot (-)).

5. IlomHOE MOHHOE ypaBHEHHE PEaKIUH — YpaBHEHHE, B KOTOPOM
yKa3aHbl BCE HOHBI, COCTABIISIOIIUE BEIECTBA, KOTOPBIE PEArupyIoT.

6. CoxpaiieHHOE HOHHOE ypaBHEHHE PEaKkIMi — ypaBHEHHE, B KOTO-
POM HE yKa3aHbl HOHBI, HE IPUHUMABIIHE YIacTHs B PEAKIHH.
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7. BemectBa, conepxkamme kapOoHat uoHb: Na,CO; MgCOs;,
CaCOs.

8. OTBeT cMOTpHUTE B yUcOHHKE.

9. CYH.[HOCTB peakoun HeﬁTpaJ'IPISaI.IPIPI COCTOUT B TOM, 4YTO 06pa3y-
€TCA cna6onnccounnpymu1ee BCHICCTBO BOJA:
H+ +OH = H2O

10. 1) BaCl, + H,SO4 = BaSO,{ + 2HCI

Ba® +2CI + 2H" + SO,> = BaSO, + 2H" + 2CI"
Ba*" + SO, = BaSO4

2) NaCl + AgCl # peaxmus He ©aeT

3) K,S0, + Ba(NO;), = 2KNO; + BaSO,{

2K+ SO + Ba?" + 2NO; = 2K' + 2NO; + BaSO4d
Ba*" + SO,* = BaSO,d

4) FeSO, + 2NaOH = Fe(OH),4 + Na,SO,

Fe*" + SO~ + 2Na” + 20H = Fe(OH)\+ 2Na" + SO,
Fe’* + 20H = Fe(OH),d

5) HC1 + AgNO; = AgCIl + HNO;

H"+ CI' + Ag" + NOy = AgCN + H" + NO5~
Ag'+ClI = AgCl

6) K,CO; + CaCl, = CaCO54 + 2KCl

2K+ CO5* + Ca*" +2CI = CaCO54 + 2K* + 2C1°
Ca’" + COy* = CaCOs¢

7) Ca(OH), + FeCl, = CaCl, + Fe(OH),4

Ca® +20H + Fe’" + 2CI" = Fe(OH),{ + Ca®" + 2CI"
Fe’* + 20H = Fe(OH),d

8) NaCl + K,SO, # peakuus He uaet

11. K,CO; + H,S0, = K,S0, + CO,T + H,0
2K+ CO;> +2H" + SO, =2K* + SO,> + CO, + H,0
2H + CO;> = H,0 + CO,T

12. NaCl + H,SO, = Na" +CI + 2H" + SO, =
=Na"+ClI' +2H" + SO,*
Bce nonsl COKpalarTcs, CJI€A0BATCIIbHO, pE€AaKIId HE UICT.

13. B pas6asiennbix pacrBopax HCI He yieraer, a B KOHLIEHTPUPO-
BAHHBIX BBITECHSETCS] CEPHOU KUCIOTOM.
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14. B peaknmu CaCOj; + 2HCI = CaCl, + COZT + H,0: nepactBopu-
moe BemectBo — CaCOj;, raz — CO,. Cna0srii anekrpoiut — H,0. Pe-
akuus HeoOpaTuMa, Tak Kak o0pa3yloTcs ra3 u claOblil anmekTponut. U3
chepsl peakiyu ynansercs raz CO,.

15T. Peakuus woHHOr0 oOMEHa MPOTEKAaeT IO KOHIIA B pe3yibTaTe
o0pa3oBaHMs Ta3a NpU CIMBAHUM PACTBOPOB KapOOHATa HATPHSA M Cep-
HOH KHCJIOTEI.

16T. Peakiyist HOHHOTO OOMEHA UJET A0 KOHIIA MEXIY THAPOKCUIOM
memu (IT) u comnstHOM KHCIOTOI.

17T. OTtBeT cMOTpHTE B YICOHHUKE.

18. IIpuBeneHHbIe B 3TOM naparpade peakid OTHOCSTCS K THITy pe-
aKkuui oOMeHa.

19. H,S0, + 2NaOH = NaSO, + 2H,0
2HCI + Ca(OH), = CaCl, + 2H,0

20T. CokpaiieHHOE HOHHOE YypaBHEHHE PEaKIHMd COOTBETCTBYET
B3aMMOJEHCTBUIO PACTBOPOB HUTpaTa cepebpa U XJIopuia HaTpHs.

21T. OtBeT CMOTpPUTE B yICOHHKE.

22. Ag" + CI = AgCl
Fe’" + 30H = Fe(OH);d

23. OL‘[HOBpeMeHHO B BOJHOM paCTBOpC MOFyT HaAXOAUThCA HOHBI
Ca*,Na'", NO; ", CI.

24. OtBeT cMOTpUTE B yueOHHUKE.

3anauu k § 17.6.
1. Kucmora — coenuHeHue, aucconuupyroniee ¢ oOpa3zoBaHHEM
H' (H;0).

2. OTpHIaTeNbHO 3apsHKEHHBIM HOH, 00pa3yroNnIMics MpU JUCCOLra-
IINH KUCIIOTHI, HA3bIBAETCS KUCIOTHBIM OCTAaTKOM.

3. Ecnu kucnnoTa AMCCOLMUPYET HEOOpaTUMO — OHA CHIIbHAs, €CIN
obpaTnmo — ciabasi.
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4. Psin HanpsDKEHUH METaUIOB — pSJl, XapaKTepU3YIOIUHi CHILy, C
KOTOPOU MeTasll BBITECHSIET H' u3 BozbL. IToctpoen no nmpuHIUIY: cripa-
Ba HANEBO 10 Mepe YOBIBaHMS CHIbI BhiTecHeHHs H' (crmoco6HOCTH BoOC-
crananuBaTh H).

5.1) CuO +2H' + SO, = Cu*" + SO* + H,0

2) Fe(OH), + 2H" + 2CI" = Fe*" + 2CI" + 2H,0

3) Ba*" +2Cl + 2H' + SO,> = BaSO,J + 2H" + 2CI°
4) Ca** + 2CI" + 2Na' + CO5* = CaCO;4 + 2Na* + 2CI°
5) Ca*" +2CI" + 2K" + 2C0O5* = CaCOsd +2K* + 2CI°
6) 6HJr + 3SO427 + Ca3(PO4)2 = 2H3PO4 + CaSO4

7) 2H" + 2Na* + 2CI" + SO, = 2HCIT + 2Na* + SO,*
8)Ag" +NO; +Na' + Cl = AgCl + Na" + NO;

6. KauecTBeHHast peakiusi, XapakTepHas Ui JAHHOTO COCAMHCHHS
(o Hel MOKHO ONPEAEIHTh, SCTh JI JaHHOE COCIUHCHUE B PaCTBOPE
WJIM HET).

7. CunbHas KHCIOTa BBITECHSACT Cladylo M3 e COJIM, OTOMY YTO B
pe3ynbTate o0pa3yeTcst CTa0bIi SJIEKTPOIHT (caabas KHCIO0Ta).

8. 2H" + 2NO; + FeO = Fe*" + 2NO;™ + H,0

9. Ypasuenue peaxiuu: H + OH = H,0
CymMma ko3¢ durenToB pasaa 3 (0).

10. Kuciora + OCHOBHOM OKCHJI = BOJIa + COJIb
1) CuO + H,S0,4 = CuSO,4 + H,O

2) Fe,03 + 6HNO; = 2Fe(NO;); + 3H,0

3) 3K,0 + 2H3PO, = 2K;PO, + 3H,0

3anauu k § 17.7.

1. OcHoBaHMS — BeIECTBA, KOTOPHIE MPU PACTBOPEHHH 0Opa3yroT
noH OH ¥ MOJIOXKHUTENbHO 3apsHKEHHBIE MOHBI MeTayla (WM MOHBI aM-
monus NH,")

2. llemouyn — ocHOBaHWs, pacTBopuMble B Bojae. [Ipumep: KOH,
RbOH, CsOH.

3. ucconuarius THAPOKCH/IA AMMOHHUS 00paTHMa:
NH;+H,0 <2 NH, +OH"
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4. [Tony4yeHue KayCTUYECKON COJIBI:
Ca(OH), + Na,CO; = CaCO;4 + 2NaOH
Ca’" + COy* = CaCOsd

ST. lllenoun He pearupyrOT C OCHOBHBIMH OKCHIAMH (B)

6.2) 2Na" + 20H + SO, = 2Na* + SO,* + H,0

SO; + 20H = H,0 + SO,*

6) Ba® + 20H + N,0s = Ba®* + 2NO; + H,0

N,Os + 20H =2NO;™ + H,0

B) Fe’" + 2CI" + 20H + 2K" = Fe(OH),J + 2K" + 2CI°
Fe*" + 20H = Fe(OH),d

3anauu k § 17.8.

1. Conmu — BemecTBa, MPH PACTBOPEHUU B BOJIE JAIOIINE TOJOXKH-
TeBHO 3apsKEeHHBIe MOHBI MeTamna (wiu amMonms NH,') um oTpuua-
TEJILHO 3apsKEHHBIE HOHBI KUCIOTHBIX OCTAaTKOB.

2.Ba? +2CI +2K" + SO, = BaSO,d + 2K" + 2CI”
Ba’" + S0,> = BaSO{

3.6) SO, + Ba® = BaSO,{
B) Fe’" + CO,> = FeCO5¢

4T.
IToBapeHHas cosib B BOMHOM pacTBope pearupyet ¢ AgNO; (B).

5. B3auMmoieiicTBHE MEXKTY COISIMH.

1) Ba*" + 2CI" + 2Na" + SO,* = BaSO4{ + 2Na" + 2CI°
Ba®" + SO, = BaSO,

2) Ag" +NO; +Na'+ ClI' = AgC + Na" + NO5~
Ag"+CI' = AgCl

6T.1) 0,1 Mob.

7T. OTBeT CM. B yucOHUKE.
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IJIABA 18

3anayu k § 18.1.

1.a)

Na [N IN] O [(NININ] 1]
ls 2p 3s

2s

2s

12Mg
Is 2p 3s

Ha BHemrHeM 37€KTPOHHOM cioe aroma Na HaXOJUTCSl OJUH 3JIEK-
TPOH, a y atoMa Mg — zBa, cleJoBaTelbHO, OT aroma Na jerde oTo-
pBaTh JIEKTPOH, 4eM OT aroma Mg.

0)
oo (NN INININT [N] (AT
3p

Is 2s 2p 3s

s (B N (NININ] N] [N[A]1
Is 2p

2s 3s 3p

Kak BugHO u3 puc. 18.2, ot aroma ¢ocopa jerde oTopBaTh dICK-
TPOH, Y€M OT aTOMa CEpBbI.

2. OtBet cMOTpHTE B yUeOHHUKE.

3. Peakuusi, AEMOHCTPUPYIOLIAs BBICOKYIO aKTUBHOCTh Na:
2Na + Cl, = 2NaCl

4. Peakuusi, IEMOHCTPUPYIOLIAsl BHICOKYI0 HEMETAIUINYECKYIO aKTHB-
HOCTB XJIiopa: t°
3C12 +2Fe — 2FeC13

5. OTBer cMoTpHUTE B yUeOHHKE.
6. OtBer cMoTpHTE B y4eOHHUKE.

7. LiF — uonHoe COCIMHCHHUC, O6paSOBaHHOC QJIEMCHTAMHU BTOPOTO
nepuonaa.
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8. R(Na) > R(Mg), T.k. y Mg Oonbuie 3apsia siupa U OoJblIe YHCIO
9JIEKTPOHOB, TIOPTOMY CHJIa B3aMMOJEHCTBUS 3IEKTPOHHOW 00OJIOUKH C
sApoM OoJIblIe, CIEJOBATENBHO, PAINyC MEHBIIIE.

R(P) > R(Cl) — ananoruyso.

9. B rpynmax pajiyc aTOMOB YBEIHIHBACTCS CBEPXY BHH3, IOATOMY:
R(Li) < R(Na); R(F) <R(CI)

3apaum k § 18.2.

1. OtBeT cMOTpHTE B YICOHHKE.

2.

Na [1s* 25> 2p%] 3s! 1
Mg [1s* 25> 2p%] 3s? 2
Al [1s* 25> 2p%] 3s” 3p' 3
Si [1s* 25> 2p%] 3s” 3p” 4
p [1s* 25> 2p%] 3s% 3p° 5
S [1s* 25> 2p°%] 3s” 3p* 6
Cl [1s* 25> 2p°%] 3s% 3p° 7
Ar [1s* 25> 2p°%] 3s” 3p° 8
3.

Li [15] 2s! 1
Be [15] 2s’ 2
B [15] 2% 2p! 3
C [15] 2% 2p? 4
N [15] 28% 2p° 5
0 [15] 2s% 2p* 6
F [15] 28 2p° 7
Ne [15] 2s% 2p° 8
4.

*Li; BI; B2;*C*; oNe 2O +F2; INes
5. BanenTHslif anekTpoH B aToMe Na Haxonutes Ha 3s AO.
6. BanenTHbIe 2ekTpoHBI B atome Al Haxoautes Ha 3s u 3p AO.

7. DNeKTPOHBI BHEIIHETO ypoBHs B atomax Si, P, S, Cl, Ar Haxoastces
Ha 3p AO.
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8. B cBoux coenuHeHusnx aneMeHTh Li 1 K mposIBAsSIOT BaJEHTHOCTH
I,aCauBa—II

9. OTBeT CMOTpHTE B YUCOHUKE.

10. UueprHocts snementoB VIII rpymmsl 3akitouaercst B 3aBeplICH-
HOCTH DJIEKTPOHHON 00O0JIOUKH.

11.
JJIEMEHT BBICIIAsl BAJIGHTHOCTh | HHU3IIasi BAJEHTHOCTD
S 6 2
P 5 3
Si 4 4
N 4 3
Cl 7 1
12.
MgH, : Mg «xH
X
H
13.

HF: HXF: , ganesmiocts H—1I, F— I
H,O: Hx<O*xH ,Bamertaocte H—L, O —1I

NH;: HX +Nex H, paenrmiocts H— LN — III
X
H

PH;: HX <P x H, panerrmocts H— I, P— III
X
H

H
X

CHy: HX+Cex H,BanmentHocte H— [, C—1V
X
H
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14. OtBer cMoTpHTE B yueOHHUKE.

15.

XX 'S XX
SCl,: XCl x oSex CIX
XX

(1) XX

3anayu k § 18.3.

1. OtBeT cMoTpHTE B YueOHHUKE.
2. Koormeparus o3HadaeT 00beIMHEHNE YeT0-THOO.

3. KoBasieHTHas CBsI3b — CBsI3b, KOTOpPasi 00pa3yeTcss MEXKIAy aToMa-
MM HEMETAJUIOB IPU HE OYEHb CUJIbHO CMEILIEHHOM 3JIEKTPOHHOW IIOT-
HOCTH MEXJy aTOMaMH.

4. OTBeT CMOTpHTE B YUCOHUKE.
5. OTBeT cMoTpUTE B ydeOHHKE.
6. OTBeT cMOTpHUTE B yUcOHUKE.
7. OTBET CMOTpPUTE B ydeOHHKE.
8. OTBeT cMOTpHUTE B yUcOHUKE.
9. OTBeT cMOTpUTE B yueOHHUKE.

10. PCl; — xoBanentHas; CaS — wonHnas; Na;P — wonnas; SO, —
xoBastenTHast; ICl1 — xoBasienrHas; H,S — xoBajieHTHas.

11. P*CL" Na,"'P* Ca®'S* $¥'0, 1""Cl' H,''s™.
12. OTBeT cMOTpHTE B yICOHUKE.

13.a) Na'*C1", Mg*"Cl,", AP"CL,"
6) Na,' 'S, Mgy*'P,™, AL, Siy*

14. OTBeT cMOTpHTE B yICOHUKE.

15. OTBeT cMOTpUTE B yueOHUKE.
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3anauu k § 18.4.

1. OtBeT cMoTpHTE B YueOHHUKE.
2. OTBET CMOTpHTE B YUCOHUKE.

3.
OH: Z‘O‘°XH OH : 262

X

H
4. [llenoun — OCHOBaHMS, PACTBOPHUMBIE B BOJIE.

5. CHmxeHre OTpUIIATENLHOTO 3aps/ia Ha KHCIOPOJIE B TUAPOKCHIAX
TIPUBOJUT K 00JIETYEHUTO OTHICIUICHWA MOHA BOAOpOAA, IOTOMY YTO YEM
MEHbIIIE OTPUIIATENIBHOTO 3apsia Ha KUCIOPOJIE, TEM MEHBIIE MPUTIKE-
HHE MEXIY HUM U IPOTOHOM (H+) — MOJOKHUTEIBHBIM 3aPSAIOM.

6. AM¢ponuTamMn Ha3bIBAIOTCS HIIEKTPOIUTHI, KOTOPBIE MOTYT OBITH U
KHCIIOTON M OCHOBaHHUEM.

7. OTBET CMOTpPUTE B yIeOHHKE.
8. OTBeT cMOTpHUTE B yUeOHHKE.

9. Cepnas kucinora: H,SO, = 2H' + SO, ;
Xnopnas kucnora: HCI0, = H' + ClO,

10. Tuccomnmanus cepHOU KHCIOTHI MMPOUCXOJUT B MEHBIICH CTEIICHU
10 BTOPOW CTYIICHH.

11. OTBeT cMOTpHUTE B yueOHUKE.
12. OTBeT cMOTpHTE B yUCOHUKE.
13. OtBer cMoTpHTE B yueOHHUKE.

14. Jlns ammuaka: NH; + H,O = NH,OH
[MpumeHnstoT GopMyIibl, OTIUIAOIINECS HA OJJHY MOJIEKYY BOJIBL.

15. Peaxkuuu ruapoxcuga allOMHHHS C KUCIOTaMHU U IIENOYaMHU He-
00paTHUMBI, TOTOMY YTO OOpa3ylOTCS MOHBI, @ MOJEKYJIBl OTCYTCTBYIOT
(HeoOpaTumast peaxius).
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16. OtBet cMoTpHTE B yueOHHUKE.

7

17.

Oxkcup Ocnondpranenn  Jlakmyc MeTtuiopast

Na,O Po3oBbrit CuHnuit Kpachprii

MgO Po3oBbrit CuHnuit Kpachprii

Al,O4 Po3oBrrit Cunuit KpacHsrii

SiO, BecuseTHbIit KpacHsrii JKemnrerit

P,Os BecnBeTHBIH Kpacuprii Kenteria

SO, BecuseTHbIit KpacHsrii JKemnrerit

Cl,0, BecuseTHbIit KpacHsrii JKemnrerit

18.

I'mapokcun + @eHondranenn  Jlakmyc Meruinamus

H,O

NaOH Po3oBblit Cunnii KpacHsrii

Mg(OH), Po3oBblit Cunnii KpacHsrii

Al(OH); Po3oBbrit Cunnii KpacHsrii

H,Si0, becuseTHbIN KpacHsrit Kentwriii

H;PO, becupeTHbIi KpacHsrit Kenrerit

H,SO, BecupeTHbIi KpacHsrit Kentwriii

HCI1O, BbecuseTHblii KpacHsrii Kenrsrit

19.

NazO MgO A1203 SIOZ P205 SO3 C1207

BanenrHoctb 1 2 3 4 5 6 7

20.

NaOH Mg(OH), AIl(OH); H,SiO; H;PO, H,SO, HCIO,

Banent- 1 2 3 4 5 6
HOCTb
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IJIABA 19

3anayu k § 19.1.

1. OtBeT cMoTpHTE B YueOHHUKE.

2T. DOnekTpoHHOE CTPOCHHE BHEIIHETO SHEPTETHYECKOTO YPOBHSA
aroma S:
1°S: [Ne] 3s? 3p* = 352, 3p* (a)

3.B COCAMHCHHUAX € KHCJIOPOJAOM cepa MPOABIACT ITOJIOKUTCIbHBIC
CTCIICHU OKHCJICHHs, TaK KaK Yy KHCJIOPOJa OourbIas JJICKTPOOTpHLIA-
TCIBbHOCTD.

4. OtBeT cMOTpUTE B yueOHHUKE.

5. Oxcun cepsr (VI) — SO,
SO3 + Hzo = stO4

6. B ObITy HCITIOJIB3YIOTCS JIMMOHHAS, YKCYCHas Kuciaota. Ha Bkyc Bce
mpoboBany acKOpOMHOBYIO KHCIOTY. IIpHponHBIE KHCIOTBHI: MYypaBbH-
Hasl, COJISIHAsI, YKCYCHAsl U T.JI.

7. IlonydeHue cepoBOOPOIA B 1a00OPATOPUH:
FeS + H,SO, = FeSO, + H,ST

8. OTBeT cMOTpHUTE B yUcOHHKE.

9. OTBeT CMOTpHTE B YUCOHUKE.
10T. OtBeT cMOTpHTE B y4eOHHUKE.
11T. OTBeT cMOTpHTE B YICOHHUKE.
12T. OTBeT cMOTpHTE B YICOHHUKE.
13. OtBer cMoTpHTE B yueOHHUKE.
14T. OTBeT cMoOTpHTE B YICOHHUKE.
15T. OTtBeT cMoTpHTE B YICOHHUKE.

16. OTBeT cMOTpHTE B yUCOHUKE.
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17. 2H,S + O, =2S + 2H,0
H,S — BoccranoButens; O, — OKHUCIHUTEID.

18T. H,SO,
Mu,s0, = (1 + 1 + 32 + 4x16) r/moib = 98 r/mMoIb
On,50,(S) = _M® 32 0,3265 = 32,65%

Mr(H,S0,) 98
Otser: 0) 32,65%.

19. [Tpumep: cunre3 ammuaka — N, + 3H, <> 2NH;
20. OTBeT CMOTpUTE B YICOHHUKE.

21. OtBeT cMOTpUTE B yueOHHUKE.

3anauu k § 19.2.

1. Peakuys coequHeHUs:
250, + O, — 2803
Peakuus paznoxeHus:
2505 -250, + O,

2. OTBET CMOTpPHTE B YUCOHUKE.
3. OtBeT cMOTpUTE B yueOHHUKE.

4.2H, + O, <> 2H,0+Q

2N, + O; <> 2N,0 +Q

a) U1 IEpBOW U BTOPOH peakIiii paBHOBECHSI CMECTATCS BIIPABO, T.K.
peaknuAa COIPOBOKAACTCA YMCHBIIICHUEM 06’beMa;

6) JIIA 06eI/IX peaKI_II/Iﬁ BJICBO, T.K. 9TO pCaKIUU 3K30TCPMUICCKHUE, U
PAaBHOBECHUEC CMCIIACTCA B CTOPOHY BHﬂOTepMH‘ICCKOﬁ pCakuu.

5. OTBeT cMoTpUTE B ydeOHHKE.

6. S u FeS,

S+0,=50,+Q

4FeS, + 110, = Fe,0; + 850,T + Q,

IIpu cxuranum 1 mMones mupura obpasyrorcs 2 moib SO, u 0,5 Moib
Fe,0;, moatomy Q, > Q;.

7. OTBET CMOTpPUTE B yUcOHHKE.
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8. Temneparypa, npu kotopoii okucnenue SO, B SO; Oyzner uaru c
BBIX0/I0M TpoaykTa 50%, mo rpaduky t = 720°C

9. OTBeT CMOTpHTE B YUCOHUKE.
10. OtBer cMOTpHTE B yueOHHUKE.

11. OTBeT cMOTpHTE B yICOHUKE.

3apaum k § 19.3.

1. Karanuruueckuii mporecc — Crocod HpOBEAEHHs peakiuH, 00-
JIETHAIOINHA U YCKOPSIIONIMK ee NMpOTEeKaHWe B pe3yibTaTe 00pa3oBaHHA
MIPOMEXKYTOUYHBIX TPOIYKTOB.

2. Karanu3 — n3MeHeHHe CKOPOCTH WIJIM BO30YXKIEHHE XMMHUUECKOIt
peaxImy KaTaJu3aTopaMi, KOTOPBIE YYaCTBYIOT B MMPOMEXKYTOUHBIX CTa-
JIVSIX PEaKIfy, HO He BXOJAAT B COCTaB KOHEYHBIX IPOTYKTOB.

3. N02 u SOZ
HI/IOKCI/IZ[BI — COCOUHEHMA, B KOTOPBIX HAa OIMH aTOM JJIEMCHTA IIpH-
XOOUTCA ABa aToMa Kucjiopoza.

4. Yranexucisrii ra3 — CO,. la, 3T0 TUOKCH/I.
5. OTBer cMoTpHUTE B yueOHUKE.

6. Bananuit B8 V rpynne Tabiuubl MeHjeneeBa, => BbicLIas Ba-
neHTHOCTh — V. [loaToMy okcun Banamust (V) ecTb BBICHIMH OKCHI
BaHAJUA.

7. Creniens npespamenust SO, B SO; Ha OKCHIHO-BaHAINEBOM KaTa-
JU3aTOpE pPaBHA!

t=1000°C Berxox SOz = 0% (mo rpaduky)

t="700°C Beixox SO; = 55 (o rpaduxy)

t =400°C Brixox SO; = 95% (1o rpaduky)

8. OtBer cMoTpHTE B yueOHUKE.

9. B peakmmu: NO, + SO, = NO + SO3T
NO, — OKHCIIUTENH, BOCCTAHABIMBAETCS,
SO, — BocCTaHOBUTEID, OKHCIISETCS.
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3anauu k § 19.4.

1. OtBeT cMOTpHTE B YUeOHHKE.
2. OtBet cMOTpHTE B yUeOHUKE.
3. OtBeT cMOTpUTE B yueOHHUKE.

4. YpaBHeHHE peaKluH, 10 KOTOPOH MOXHO YAQIUTh OKAIUHY C I10-
BEPXHOCTH METalIa:
FezO3 + 3H2SO4 = FCQ(SO4)3 + 3H20

5. Tlpu npuroToBiieHnu pactBopa HochopHOI KHCIOTH HEOOXOTUMO
JIUTh KUCJIOTY B BOAY, T.K. IUIOTHOCTH KHCJIOTBHI OOJIBINE IFIOTHOCTH BO-
b1, TIPH 00pPaTHOM TPHIMBAHUN MOXET IPOU30UTH pa3OpbI3TUBaHUE KH-
CJIOTHI, YTO B CBOIO OY€pe/Ib MPUBEJET K XUMUIECKOMY 0XKOTY.

6. IIpu mpuUroTOBIEHUN PACTBOPA THIPOKCHAA HATPHS HEOOXOIMMO
JIUTH IIEN0Yb B BOAY, T.K. INIOTHOCTH IEJIOYH OOJBIIE ITIOTHOCTH BOABL,
pu 0OPaTHOM IPWIMBAHUK MOXKET MPOM30MTH pa3OpBI3TMBaHME IIEJIO-
YH, YTO MPHUBEAET K XUMUIECKOMY OXKOTY.

7. Tunpatbl — coeMHEHUSs, COJIepKAIINe BOIY:
NH3 * Hzo, FezO3 * nH20

8. Kpucramnoruaparsl — KpUCTAIMYECKUE THIPATHI ONPEeICHHO-
ro coctaBa, Hanpumep: Na,CO; * 10H,0

9. OTBeT CMOTpUTE B yueOHHUKE.

10. KoHIeHTpHpOBaHHAS CEpHAsl KHUCJIOTA JIydlle MOTJIOIAeT BOIY,
MI0TOMY UMEHHO €€ MCIONb3YIOT JUIS OCYIIKH Ta30B.

11. OTBeT cMOTpHUTE B yUCOHUKE.
12. OTBeT cMOTpHTE B yUCOHUKE.

13. XKenesusiit kynopoc FeSO,4 « 7H,0
unakoBsIi kynmopoc — ZnSO, * 7TH,0

14. ) H" + OH =H,0
Ca(OH), + H,SO, = CaSO, + 2H,0
2) Ba*" + SO+ + BaSO4d
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CepHast KMCIIOTa HPOSBISIET OOIIME CBOICTBA KUCJIOT B IEPBOH peak-
iy, Bropast peakmys MOXeT CIIy>KUTh KaueCTBEHHOH Ha CEPHYIO KUCIIOTY.

15. [Ipumep peakuuu 0Opa30BaHUS JIETYICH KHUCIOTHI:
H,S0, + NaCl = NaHSO, + HCIT
H,S0, + Na,CO; = CO,T + Na,S0, + H,0

16. CepHast KUCIIOTa pearupyet ¢ CONMSIMU APYTUX KUCIOT, €CIIH TPO-
HCXOIUT YAaJCHHUE KAaKOro-THOO BellecTBa. B HaieMm ciiydae 3TO COJib.
ITostomy 310 MoryT ObiTh conu Ba, Ca, Pb, Ag (Mano u mioxo pacTBo-
pumbie con H,SOy).

17T.
Paz6aBieHHast cepHast KUCIIOTa HE pearupyer ¢ cepedpom, T.K. OHO —
MaJIOAaKTHBHBIN METAJT => OTBET a).

18T.
C pa30aBiieHHOI CEpHOI KUCIOTON MOTYT pearupoBaTh 00a BelecT-
Ba: xene3o u Fe(OH); = oteet (0).

19T.
H,SO, + Zn=ZnSO, + H,T > =4

Honﬂoe HNOHHOC ypaBHeHI/IeZ

2H + S04 +Zn’=H,T + S0  +Zn* 3 =7=
COKpaH.[eHHOC HNOHHOC ypaBHeHI/ICZ

2H +zZn"=H,T +zZn* ¥ =5

Otser (T).

20T.
KonneHnTpupoBaHHasi cepHasi KHCJIOTa HE PEarnpyerT ¢ Kene3oM (B).

21T.

H,S0, + KOH = KHSO, + H,O
0,5 mous 0,5 monb 0,5 MoIIB

r) 0,5 moe KHSO,4

22T.
H,S0, + Zn = ZnSO, + H,T
v(Zn) = mZn) ___13r 0,2 momb

Mr(Zn) 65 /Mol
ITo ypaBHeHuto peakiuu u3 1 Moas Zn nomyvaercst 1 momns H,.
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CrnenoBaTenbHO,
v(Hy) = v(Zn); V(Hy) = 0,2 - 22,4 =448 1.
Ortgert: 0) 4,48 1.

23T.
FCSZ e d ZSOZ e 2SO3 e d 2H2$O4

m(H,S0,)  (245-10")r
Mr(H,SO,)  98r/monb

1) v(H,SO,) = =2,5-10° monb

2) v(FeS,) :% v(H,S0,) = 1,25 - 10° monb

3) m(FeS,) = v(FeS,) - Mr(FeS,) = 1,25 - 10° - 120 = 150000 TonH
Otser: 1) 150000 T

24T. OTBeT CMOTpPUTE B yICOHHKE.

25. 250, + O, <> 2S0;
SO; + H,0 = H,SO, (Beimamaet ¢ T0KIeM, CHETOM).

3anayu k § 19.5.

1. Peub uer kak 0 MPOCTOM BEIIECTBE, TAK U O XUMHUECKOM DJIEMEH-
Te. ['a3000pa3Hblil a30T COMCPKUTCS B KPOBH JIFOJICH, KHBOTHBIX. X UMH-
YECKHUH 3JIEMEHT a30T BXOJHT B COCTAaB MOJIEKYJ OEIKOB, HYKJICOTHAOB U
T.J1., KOTOPBIE COCTABISIOT )KMBOK OPTaHU3M.

2T. Dnextponnas popmyna azora ,N: a)ls” 2s* 2p’

3T. DunexkTtpoHHass (opMmylia BHEUIHET0 JHEPreTHYECKOro YPOBHS
aToMa a3oTa:
a) 2s” 2p’

4. B cocraB BO31Iyxa BXOIHT:
azot (Np) — 78%;
kuciopon (Oy) — 21%;
yraekucnbli ra3 (CO,) — 0,3%;
nHeptHble raszel (Ar, Kr)  0,1%; }
0,7%

maps! Boxsl (H,O) u ap.

3eneHpIME PaCTeHHAMHU HCIONB3yeTcst O, 1T TBIXaHWs, Tapbl BOJEI,
CO, s mpomecca GoTocuHTE3A.
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5. My, = 28, Myg5; = 29 = MIOTHOCTB a30Ta HEMHOI'O MEHBILE MIIOT-
HOCTH BO3JyXa p ~ M = Pyos / P, = 29/28.

6. A30T He UMeeT HY 3aI1axa , HU [(BETa.
7. A30T III0X0 pacTBOpsieTCS B BOJE.
8. OTBeT cMOTpHUTE B yUeOHUKE.

9. OTBeT CMOTpUTE B yueOHHUKE.

10. 6Li + N, = 2LisN
Li — BoccranoBureib, N — OKHCIUTEND.

Li! —e =Li" 6|6
NS+6e =2N° | |1

11. AmMmuax: NHi:
crenieHb okucienns N — (=3), H — (+1);
BaJICHTHOCTPH a30Ta — 3.

12T. OtBeT cMOTpHTE B y4EOHHUKE.
13. OTBeT cMOTpHTE B yICOHUKE.
14. OtBer cMoTpHTE B yueOHHUKE.

15. OTBeT cMOTpHTE B yUCOHUKE.

3apaum k § 19.6.

1. Cunres — 0611.[66 Ha3BAHUC IMPOLECCOB IOJTYYCHUSA Oollee CIOX-
HbIX IO COCTAaBy U CTPOCHHUIO COG,E[I/IHCHI/II\/'I W3 HECKOJIBKHX 0OoJjiee po-
CTBIX.

2. N, + 3H, <> 2NH;
v(ucxomuelx B B)  V(N,)+v(H;) 1+3 )

v(npoaykra) Vv(NH;) 2

Tk V=v. VV , TO 00beM B XoA€ p€aKku YMCHBIIACTCA B JIBa pasa.

3. YcTaHOBKH BBICOKOTO JaBJICHUS JOJDKHBI OBITH IPOYHBIMU BO H3-
OexxaHNe pa3pyLIeHUs] => OHHU JIOPOTHE.
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4T. AMMHaK Py HOPMAJIBHBIX YCIOBHSX — OECIBETHBIH OCTPO Max-
Hymui ras. Oteer (T).

ST. [IpoMBIIIIICHHBIHA CIOCO0 MMOTyYSHUS aMMHAKA!
N2 + 3H2 = 2NH3 (B)

6. OtBer cMoTpHTE B y4eOHHUKE.
7. OTBET CMOTpPUTE B yUCOHHKE.

8. OtBer cMoTpHTE B yueOHUKE.

9. NaCl, Na,S0O,, NaNO; u NH,Cl

1) [IpmmBaeM Bo Bce mpodupku pactBop Ba(NO;),;

Ba(NOs), + Na,SO, = BaSO,d + 2NaNOj; (6emstii ocagox)

B ocranbHbIX MPOOUPKAX HUKAKUX U3MEHEHHU HE MPOU30M/IET.

2) B ocraBmmecst mpoOupKu ,Z[O6aBI/IM pactBop Ca(OH), u Harpeem:

Ca(OH), + 2NH4C1:-> CaCl, + 2NH;T + 2H,0
(Oymet 4yBCTBOBATHCS PE3KHIA 3allaX aMMHaKa B OJJHOHM U3 MTPOOHUPOK)
3) IlpunuBaem pactBop AgNOs:
AgNO; + NaCl = AgC + NaNO; (6ebiit 0canok)
B ocrasmeiics mpobupke 6ymet NaNOs.

10. OtBet cMOTpHTE B yueOHHUKE.

11. HarpeBanue cMecu cOJI aMMOHHMS M TAlIIEHOH M3BECTH B PEAKIIUH
MOJTyYeHUS] aMMHaKa HE0OXOIMMO, Y4TOObI yJalsTh pacTBOPHUBLIMICS B
BOJIC aMMHaK, T.K. PacCTBOPMMOCTh aMMHaka B BOJE NPH YBEINYCHUH
TEMIIEpaTypbl YMEHBIIACTCSI.

12. OtBet cMoTpHTE B yueOHHUKE.

13T. [Ipu pacTBOpeHNH aMMHaK B BOJIE PEAKIHA CIa0O0IIeI0OTHAS,
NH; + H,0 €2 NH,0OH
NH,O0H <2 NH, +OH
r) [llenounas.
tO
14. 2NH; + 3Cu0O=>3Cu + 3H,0 + N,
Cu** +2¢ =Cu’ ‘ 3

2N® —6e=N, 1

>

cienoBarenbHo, CuO — okuciutenb, NH; — BOCCTaHOBHTEIb.
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3anayu k § 19.7.

1T. 4NH;+30,=2N,+6H,0 = cymma ko3 uipenToB peakuuu = 15.
OrtgerT: a) 15.

2. Ar(Pt) = 195; Ar(Rh) = 103.

3T. 4NH; + 50, —L54NO + 6H,0 = cymma kosdpdummentos peak-
muu = 19.
OrtgerT: 0) 19.

4. O, — 2 dIeKTpOHA Ha BBICIIIEM YPOBHE.
5. OTBeT cMoTpUTE B ydeOHHKE.

6. Bo Bpems rpo3sl

)N, + OZ(MOJLHI/IFI )
2) 2NO + 0, = 2NO,
3) 2NO, + H,0 = HNO, + HNO; — BBIIIaIa0T ¢ JOXKIEM.

2NO

7. OTBET CMOTpPUTE B ydeOHHKE.

tO
8. 2NH,Cl + Ca(OH), == CaCl, + 2H,0 + 2NH,T
Ienouka: NH,Cl - NH; - NO — NO,

4NH; + 50, —Pt) 4NO + 6H,0
2NO + 0, =2NO,

9. N, > NH; —» NH4C1
P, xat

t P,
N2 + 3H2 = 2NH3
NH; + HCI = NH,Cl1

3anayu k § 19.8.

1. VI v VII I
H,SO, H;PO, HCIO, HCI

2. Bce conm a30THOM KUCIIOTHI XOPOIIO PACTBOPUMBI.

3T. B ocHOBe MpOM3BOCTBA a30THOW KHCIOTHI JICXKHT IIEIh MPEeBpa-
IICHUH.

6) NH; - NO — NO, —» HNO;
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4T. B npOMBIIIJIEHHOCTH a30THYIO KMCJIOTY MOJIYYaroT 110 PEaKLUK
B) 4NO, + O, + 2H,0 = 4HNO;

5T. B maboparopuu a30THYIO KHCIOTY HOJXYYaIOT 110 PEaKIHU
B) o

t
2NaNO; (kp) + H,SO, (konr) —2 Na,SO,4 + 2HNO; T

6. a, 0, B, T. UyBCTByEM.

7. Crioco6 mostydeH st a30THO# KUCIOTHI B Ta00OPaTOPHUH.
B kom0y Hacemate NaNO; (KpHUCTAUTHYECKHI), MPHUINTH KOHII.
H,SO4, u otrorsts HNOj; B k0710y, 00JI0KESHHYIO JIHIOM.

8. Crioco0 mnosyueHust COSTHOM KHCIOTHI:
H,SO04xomy + NaClyyy = NaHSO, + HCIT
IIpoBonuTcs B Konbe, KUCIOTa 100aBISETCS MO KAILIM.

9. a) N, + O, = 2NO (ycnoBust — MOJIHHSA)

2NO + O, =2NO,,

4NO, + O, + 2H,0= 4HNO;

0) S + O, — SO, (ycmoBust — TeMIepaTypa)

280, + O, + 2H,0 = 2H,S0, (ycnoBus — Hammuue NO, B atMocde-

pe), T.K.
SOZ + N02 = SO3 +NO

10. HacpliieHHbIl pacTBOpP a30THOM KUCIOTBHI MPUTOTOBHUTH HEJb3,
1.K. HNO; cMemmBaeTcs ¢ BOIOM B JTHO0LIX COOTHOIIECHUSX.

11. PacTBOp KOHII. a30THOIl KHCIOTBI MMEET JKENTYI0 OKpPacKy, T.K.
HNO; koH1. pacmagaercst ¢ obpazoBanueM NO, (NO, — Oypsrif ra3, B
BOJIC JIACT XKEJITYIO OKPACKY).

12T. 5Mg + 12HNO; = 5SMg(NO3), + N, T + 6H,0 = r) 29

13T. 4Ca + 10HNO;, pa36 — 4Ca(NO;), + NH,NO; + 3H,0 =
cymMMa K03 QHUIMEHTOB B YPaBHEHHUH:
B) 22.

14T. 3Cu + 8HNOs, pa36 = 3Cu(NO;), + 2NOT + 4H,0 = cymma
k03 unneHToB B ypaBHeHuu: 0) 20.

15. OTBeT cMOTpHTE B yUCOHUKE.
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16.

TpyOka 2 4NH; + 50, =" 4NO + 6H,0

Cxmsaaka 3 2NO, + O, + 2H,0 = 4HNO;

Cknsgaka 1| AMMuak nepeHOCHTCS C BO3AYXOM M3 aMMHA4HOTO
pacTBoOpa

3anayu k § 19.9.

1. OtBeT cMoTpHTE B YueOHHUKE.
2. OTBET CMOTpHTE B YUCOHUKE.
3. OtBeT cMOTpUTE B yueOHHUKE.

4. C YBCJIMYCHUEM ATOMHOI'0O HOMEpPA rajloOreéHa MOBBIIIACTCA MOJIC-
KyJisipHas Macca, 4TO BJICUCT IOBBIIIICHUEC t — IUTaBJICHUA U KUIICHUS.

5. OTBeT cMoTpUTE B ydeOHHKE.
6. OTBeT cMOTpHUTE B yUcOHUKE.

7. a) bnarogapst Hanuuuio cBOOOJHBIX d-aTOMHBIX OpOHTaneil Ha
BHEIITHEM JHEPreTUYEeCKOM YpoBHE, (pocdop oOpasyer 3HAYUTEIHHO 00-
Jiee TPOYHBIE COEAUHEHUS ¢ KHCIOpOoIoM, yeM a3oT. [loatomy N,Os 6o-
Jiee peakimoHHocnocooeH, yem P,0s.

6) Pazmep aTtoma Sb Gomnbinie, uem pazmep P, = mpouHoCTh coeanHe-
Hust ymeHbInaetces ot P,Os mo SbyOs. [Moaromy Sb,Os Gosee cuibHBIN
OKHMCIIUTEND, 4eM P,Os.

8. C yBenmmueHneM pazMepa COSAUHSIOIUXCSA aTOMOB IIPOYHOCTH XU-
MUYecKoM cBsizu ymenblnaercss = NHj ycroituusee PH;, a PH; ycroii-
yuBer, yeM P,0s.

9. OTBeT cMOTpUTE B yueOHHUKE.
10. OTBeT cMOTpHTE B yICOHUKE.

11. Pasmep atoma S Gonbire pazmepoB aroma O, = MPOYHOCTH CO-
eauHenust ymenbinaercs o H,O no H,S (H,O Gonee ycroiiuusa).

12. OTBeT cMOTpHTE B yUCOHUKE.

13. OtBer cMoTpHTE B yueOHHUKE.
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14. Annotponust — SIBIICHHWE CYIIECTBOBAHHMS XMMHUYECKHX JJIEMEH-
TOB B BHUAC HCCKOJIBKUX HpOCTLIX BCUICCTB, HAXOAAIIUXCA B OJJHOM (I)I/I-
3UYCCKOM COCTOSHHH, HO OTJIIMYAKOIINXCSA CTpOGHI/IeM u (1)H3I/I‘ICCKI/IMI/I
CBOMCTBaMU.

15. Ipu oxucnennu Genoro P Bozgyxom — BanentHocTh 111 (P,03),
IIpu TOpeHun KpacHoro pocdopa — BaeHTHOCTE V (P,05).

16. OtBet cMoTpHTE B yueOHHUKE.

17. uccormaiys MHOTOOCHOBHBIX KHCJIOT HAHOOJIbIAS HA IEPBOM U
HAMMEHBIIIas Ha mocieHel cTynensax. ItoT 3ddekT cBsi3an ¢ pacupese-
JICHHEM DJIICKTPOHHOW MIIOTHOCTH B MOJeEKyle Kuciotel. Ilpu motepe
ouepesHoro npotoHa (H') Bce Gomblue 21EKTPOCTATHYECKUX CHII yIEp-
JKHUBAIOT MOCIIETIYIOIINE IPOTOHBI.

18. OtBer cMoTpHTE B yueOHHUKE.

19. Na3PO4 + 3HCl = 3NaCl + H3PO4
OTta peaknus UAET MOTOMY, YTO COJISTHAsl KHCJIOTAa HAMHOTO CHIIBHEH,
geM ochopHas.

20. TIpombinuteHHBIH crioco0 monyueHus GocHOPHOH KUCTOTHI:
1) P,Os + 3H,0 = 2H;PO,
2) Ca3(PO4)2 + 3H2SO4 = CaSO4 + 2H3PO4

21. ®ocdopubie ynoOpeHus:
1) [Qurnapodocdar xampius + cynbhaT Kaablus]| — MPOCTOU Cy-

nepdocdar
2) Aurunpodocdat KamsIms — ABOHOM cynepdocdar
3) @ocoar xkanpuus — GochoputHas MyKa
4) 'mopodocdaT KaapIns — MPEHUTTATAT
5) AuruapodocdaTt ammonus — ammodoc
6) 'mapodocdar ammonmst — ammodoc

22. Peus uget 00 ammodoce, TaM COAEPIKUTCS a30T U Gocdop.

23. OTBeT CMOTpUTE B YICOHHUKE.

3agaum k § 19.10.

1. OtBeT cMoTpHTE B YIeOHHKE.
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2. Ha moBEpXHOCTH KEJIE3HOTO H3ACHS MPU €ro OKUCICHHH Ha BO3-
nyxe oOpasyetcs pxkaBunHa: Fe,O3 « H,O

3. Ilpu ropennu Ha Bosayxe nuet peakuus: C + 0, = CO,T.
ponykT okucnerus — okcux yriaepona (VI)

4. OtBeT cMOTpUTE B yueOHHUKE.

5. Koppo3noHHast CTOHKOCTh MeTala — 3TO CHOCOOHOCTh MeTajlia
CONPOTHUBIIATECS KOPPO3UH.
6. Uner peaxuus:
tO
C+Cu0 == COT+Cu
ITopomrox Cu nMeeT KUPIUYHO-KPACHBIH IBET

7. OTBET CMOTpPUTE B yUcOHHKE.

8. Okcun yriepona (I1) obmagaetT BOCCTaHOBUTEIbHBIME CBOWCTBAMH,
noromy uto B CO yriepoj UMeeT He BBICIIYIO BaJI€HTHOCTD.

9T. Peakuums okcuna yraepona (II) ¢ kucmopomom 3x30TepMUdHa, TIO-
TOMY 4TO U3 MeHee ycroitunBoro CO monydaeTcs Oolee ycToiiunBoe co-
equaenus CO,. Oteer (0).

10T. Ha pucyHke n3oOpaxeHa MOJEIb KPUCTAUIMYECKOW DPEIIECTKH
CO..
OrtgerT: 0)

11T. [ns momydenuss CO, B 71abopaTopuul HCIOIB3YIOT PEaAKIIUIO
KapOOHATa KAJIBLHS C COJSTHON KUCIOTOM.
OtgerT: 0)

12. OtBer cMoTpHTE B yueOHHUKE.

13. Conepsxanune yriiekucnoro rasa B Bozayxe cocrasiser 0,05% mo
Macce.

14T. OtBeT cMOTpHTE B yYEOHHUKE.

15T. Yrnexucnslit ra3 cogepKUTCs B aTMochepe.
OTgeT: 1)

16. CO, crocobcTByeT mporieccy GoTOCHHTE3a.
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17. OTBet cMOTpHUTE B yueOHUKE.

18. M(co,) = 12 + 16x2 = 44 r/mounb
M gosm = 29 r/Monb = CO, TshKenee Bo3ayxa

19. OTBeT cMOTpHTE B yUCOHUKE.

20. Cyxoit nex ucrnonb3yeTcsi MpH OXJIAXKICHUH 4ero-indo, Harpu-
Mep, KaK XJIaJareHT IIpU XPaHEHUU MOPOKEHOT0.

21. OtBeT cMOTpUTE B YICOHHKE.

22. COZ + Hzo = H2C03
Ilpn pacTBOPEeHHM YIJIEKHCIIOIO Tra3a B BOJAE cpefa claboKHcias.
PactBop H,CO; ncnions3yroT B ra3upoOBaHHBIX JIUMOHAAX.

23. KapGonatst — commi ¢ CO5” .
T'unpoxapOOHATEI — COJIH C HCO,*

tO
24. (NH,),CO; == 2NH;T + CO,T + H,0
ITexapckuii NOPOLIOK UCTIOJB3YIOT B POJIU Pa3PhIXIUTEIS.

tO
25.2NaHCO; — Na,CO; + H,0T + CO,T
26. OTBeT cMOTpUTE B yueOHHUKE.

27. Na,CO; + CaCl, = 2NaCl + CaCO;4

2Na® + CO;* + Ca® + 2CI = 2Na" + 2CI" + CaCO;4

Ca*" + CO;* = CaCOsd

Orta peaknus unet, T.K. CaCO; yXoauT U3 pactBopa (0CaaaeTcs).

tO
28. CaCO; =CaO + CO,T

29. B ToM, YTO BBIABIXaEMBIH YEIOBEKOM BO3IYX COJECPXKUT OOJIbIe
YIJIEKUCIIOTO Ta3a, YeM aTMOC(EepHBIH, MOXHO yOEIUThCS C MOMOIIBIO
CJIETYIOIIETr0 dKCIepUMeHTa. MOXHO B3ATh TPYOOUKy W TOXYTh B pac-
1BOp Ca(OH,),:

Ca(OH), + CO, = CaCOs4 + H,0

O0pazyercs Oenast MyTh, @ €CJIM IIPOAYBAaTh BO3JYX YEpe3 3TOT Ke
pactBop, To Hu4Yero He OyxmeT. Ilpm m3bwpiTke CO, peakuus moipeT
Janblle:

C02 + CaCO3 + H20 = Ca(HCO3)2
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30. OTBer cMOTpHUTE B yueOHHKE.

31. OtBeT cMOTpHUTE B YICOHHKE.

3agaum k § 19.11.
1. OtBeT cMoOTpHTE B YIeOHHKE.
2.[H]= 10" momns/n

3. B kuCIibIX pacTBOpax rHIPOKCHI HOH €CTh, HO B OY€Hb MAaJbIX KO-
- =7
maaectBax: ([OH ] < 107" momw/m).

4. a) Na;PO, — mienounas cpena
6) NH,Cl — kucnast cpena

B) Na,Si0; — mienounas cpeaa
r) CuSO4 — cnabokucnas cpena

5. PactBop cynbduaa HaTpHs MaXHET CEPOBOJOPOIOM, T.K. B IPOIEC-
ce runponmsa Na,S obpazyercs H,S:

Na,S + 2H,0 < 2Na" + 20H + H,S

H,S 1m1oxo pacTBopsieTcs B BOJIE M YaCTHYHO yJIeTaeT U3 PacTBOpa.

6. ITpu noGaBneHNH K pacTBOPY JKUAKOTO cTekia Karm (eHondra-
JICMHAa PacTBOP CTAHOBUTCA MAJIMHOBBLIM, 4YTO AOKa3bIBACT MICIIOYHYIO
cpeny pactBopa = H,SO; — cnabas kucnora

7. OTBET CMOTpPUTE B yUcOHHKE.

8. Conu (NH,4),Si03 u CuCO; pasnararoTcst BOJOU, MOITOMY O HHX
HET JIaHHBIX B Ta0JIMIIE PACTBOPUMOCTH.

3apauu k § 19.12.

1. B moka3aTenabCcTBO TOTO, YTO KPEMHHEBAs KHCJIOTA SIBIISCTCS Cia-
0011, MOXXHO TIpUBeCTH CieAyromui ¢akt: pactBop Na,SiO; umeer 1ie-
JIOYHYIO Cpeny.

2. m8102 . nH20

H,Si0;
H,Si0,4

g8 B
I
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3. BeiBeTpuBaHHE — pa3pyllieHHE TOPHBIX MOPOJ IMOJ JICHCTBHEM
BO3/yXa M BOJbI. DTOT MPOIECC KAK XUMHYCCKHMN, TaK U (PU3HMUCCKHIA.

4. OTBeT CMOTpHTE B YUCOHUKE.
5. OTBeT cMoTpUTE B ydeOHHKE.
6T. OtBer cMoTpHUTE B yueOHUKE.

7. V3genust u3 crekia, KOTOPbIE UCMOIB3YIOT pa3Hble ero CBOWCTBA!
riadOHbI, JIOCTPBI, MOCYJa ISl PEaKTHBOB, OKOHHBIE CTEKIa, COJHEY-
HBIE OYKH, U30JISATOPHI.
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IJIABA 20

3anauu k § 20.1.

1. CrpykrypHas ¢opMmyina: aTOMBI COEIMHEHBI TepToukaMu, | rep-
TOoyka — | mapa 3JIeKTPOHOB.

2. VYronpHas KHCJIOTa HE SBISIETCS YTIEBOJOPOIOM, T.K. ITOMHMO
atromoB C u H ona nmeer atomsl O.

3. [IpousBoaHbIE ITaHA:
1)
H H

H—C—C—OH

H H
2)
H H

H—C—C—-CCl

H H
3)

4)
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5)
H
H—L—CZO
hoh
6)
H
H—L—CZ 0
H (|)—H

4. Opranuyeckue BelIecTBa:
HCOOH, H,C,0,, C,Hs0OH, C,Hg (3tan), C¢H1,06, CH, (MeTan).

5. Opranmnueckue BemectBa: HCCl; (xmopodopm), CH;OH (mera-
nox), CCl, (terpaxnopmeran), CH;NH, (Mmetnnamun), (NH,),CO (Mmoue-
BuHa), CS, (cepoyriepon).

6. OtBer cMoTpHTE B y4eOHHUKE.
7. OTBET CMOTpPUTE B yUcOHHKE.
8. OtBer cMoTpHTE B yueOHUKE.

9. OTBeT CMOTpHTE B YUCOHUKE.

3anauu k § 20.2.

1. Paguyc aToMOB B TpynInax yBeJIHYUBAETCS CBEPXY BHU3, I03TOMY
R(Si) > R(C)

2. Camplii 6onbinoii atom — K
caMBIi MaJICHEKUH aToM — F.

3. CaMbIM MaJICHBKHM aTOMOM 00JIaJIaeT AJIEMEHT BOJIOPOJ, & CAMBIM
6onpmM Mt (meiTHepuit)
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4.
MOJIEKYJIa CTpYKTypHas hopMyma 3JIEKTPOHHOE CTPOEHHE
H, H-H Hx-H
Na, Na—Na Nax*Na
0, 0-0 X0% 102
N N=N YNX NG

5. OrBer cMoTpHTE B y4eOHUKE.

6. OTBeT cMOTpHUTE B yUcOHUKE.

7. OTBET CMOTpHTE B y4eOHHUKE.

8. OTBeT cMOTpHUTE B yUcOHUKE.

9. Atomsl docdopa, kpeMHUsI, 60pa MOTyT 00pa30BHIBATH LIENOYEY-
HYIO, CETYaTyI0, KAPKACHYIO MOJICKYJISIPHbIE CTPYKTYPBI, T.K. UX BaJEHT-

HEIE BO3MOKHOCTH 0O0JIbIIIE ABYX.

10. Anma3 oOpasyeT KapkacHylO CTPyKTypy, cBs3b C—C camas
MIPOYHAsi B TaKOH CTPYKType, Oosiee MPOYHOE BEIIECTBO BPSA JIM MOKHO

TNOJIYYHUThb.

11. SiH4 + 20, — SiO, + 2H,0, CH4 + 20, = CO, + 2H,0.

Cesi3p Si—H cnabee B SiH,, OHa 3aBUCHT OT MEKaTOMHOTO PacCTOs-

Hus, y Si—H ono 6ombire no cpasuennro ¢ C—H.
Y p

12. OTBeT cMOTpHTE B yUCOHUKE.

13. C,H¢ + 7/20, = 2CO, + 3H,0
Si2H6 + 7/202 = 28102 + 3H20
C,Hg 6oniee nmpounas, Si,Hg 6osiee peakiinoHHOCIIOCOOHAS.

C,Hg 6onee mpounas monekyna, yem SipHg, T.e. cBsa3p Si—H crnabee
ces3u C—H, Si,Hg 6onee peakunonnocmnocoOHas mosekyna, uem C,Hg,
T.K. cBs3u Si—H ciabee, yem cBs3p C—H.

14. OTBeT cMOTpHTE B yICOHUKE.
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3anauu k § 20.3.

1.
B Hee
| _‘_’_______,::::———:: ____________ I
H: O EEEE— C H
N |l
~H-----"""~ T B

4. <HCC =< HCH = < CCC onu paBHbI

5. OTBer cMoTpHUTE B yueOHUKE.

6.
IR
H—?—Fﬁj—f—H ByTan
HHHH
IR
H4|3 Tj—|C4|3 TE—H [lenTan
HHHHH
HHHH

REREN
H—C—C—C—C—C—C—H TIekcan

HHHHHH

7. OTBET CMOTpPUTE B ydeOHHKE.
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8.
1T
H |C |C |C OH IlponunoBslil coupT
H H H
HHHH

H-—CC-C-C-OH ByTunoserii cimpt

HHHH

9. CH;0H — metanon
C,HsOH — sTanon
C;H;0OH — mponanon
C4sHyOH — Gyranon

10. CrmpTel — oOpraHuyeckrue COeIUHEHMs, MMerolue (yHKIHo-
HaibHyO0 rpyniy OH.

3apaum k § 20.4.

1. T'omonormyeckuii psig — psAI COSAWHEHUH OHOTO Kilacca, OTIH-
YaroIIUiics s TaHHOTO | Tocieaykomero wiena Ha CH,-rpymmy.

2. Ankanamu Ha3bIBAIOT yrieBoaopoabl coctaBa C Hyi.

3. C,Hs — stur; C3H; — mponm.

4. Yraeonopomasl oomieit hopmyist C Hy,» Ha3bIBAIOTCS aIKaHAMH.
5. C¢H 4 — rexcan; C;H ;s — remnraHn.

6.2)

CH,

1 213 4 5
CH3%|3—CH24|3H—CH3
SCH;  °CH,
1,5, 6,7, 8 — mepBUYHbBIE aTOMBI yriepoa
3 — BTOPUYHBIHM aTOM yriepona

4 — TpeTHYHBIN aTOM yTiIepoaa
2 — YeTBEPTUYHBIN aTOM yTiepoa
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b) HaunGonee peaknmoHHOCTIOCOOEH TPETWYHBIM aToOM BOJOPOJA,
HaUMECHCC — NEPBUYHBIC.

B) CgH 3 — numerunokran

F) CH3—CHz—CH2—CH2—CH2—CH2—CH2—CH3 — OKTaH

7. lepBuunsiit — 3. Tpernunsiit —1. Bropuunsrit — 2. YerBepTHd-
=B — 0

K nepBuuHOMY atoMy yriepoja mpucOeJUHEHO TPH aTOMa BOJIOPO/IA,
K BTOPUYHOMY — 2, K TpeTHYHOMY — 1, K 4eTBepTHaHOMY — 0.

WM

Oti HOpMyYIIBI IEHTAHA PA3IUYHBI TOJILKO Ha Oymare.
3 m3omepa

8.

9. Iponan: CH;—CH,—CH;
IIpomanon: CH;—CH,—CH,0OH — nepBuuHbIii

CH3—(|3H—CH3

— BTOPUYHBIN
OH

3anayu k § 20.5.
1. U3omepnr C;H,: CH=C—CH; u H,C=C=CH,

2. I30MepsI, TOMOJIOTH:
CH;—CH,—CH,—CH; n CH3—T3H—CH3

CH;

3. OtBeT cMOTpUTE B yueOHHUKE.

4. N3omep nponuiieHa — OUKJIONPOTIaH:
MPOTIHIICH IUKJIONPOIIaH
H,C=C CH; u CH,

/N

CH, CH,

He saBnsetcs
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5. AnkeHamu Ha3bIBalOTCA yriieBogopo bl coctaBa C Hy,.
6. AmknHaMu Ha3BIBAIOTCS yriteBogopoasl coctaBa C Hy, ».
7. ApeHaMu Ha3bIBAIOTCS yriieBoAopo sl coctaBa C Hy, 6.

8. Tonyom.
CH;

9. ITenp mosmaTHIIEHA COCTOUT U3 3BeHbeB (—CH,— CH,—).
10. MonekyIsipHYIO U MOJISIPHYIO MAcCy MOJIMITUIICHA HA3BATh HEllb-
3s1. OHU MOTYT U3MEHATHCS B HIMPOKHX MpPEeiax.

11. Peaxmus nmonumepu3aiii — 3TO COEAWHEHWE MHOTHX MOJIEKYT B
OJIHY.

12. HpeHCHLHHMI/I Ha3bIBAlOTCA YIJIEBOAOPOABI, HE COACPIKAIIUC
KpaTHBIX CBsI3CH.

13. TonusTIeH ABIAeTCA NPeNeIbHEIM YTIIEBOA0OPOIOM.
14.
CH, CH;

n|
CH=CH, —HC—CH,—

15. n CH,=CHCI —>(CH,~CHCl-),
3apaum k § 20.6.

1. YrieBomoponsl NMPUPOJHOTO Ta3a, MMEIONIME W30Mephl: OyTaH,
TICHTaH.

2. MornekyJsipHas Macca OyTaHa MEHbIIE MOJIEKYJISIPHOM Macchl MeH-
TaHa, MO3TOMY: TKI/IH (C4H10) < TKI/IH (CSHIZ)'

3. B mpupomHoMm raze coxepxkarcs yraeBogoponbl (T, < 10°C)
cocraa C,Hy.4p, Tme n = 1—4. B wedTsaHoit xuakoctu (T, < 10;
Ty > 20) conepsxarcs yriaeBogopoast coctaBa C Hy, o, T n = 5—14.
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4. Jleryyecth — CIOCOOHOCTh HCHapAThCcs. HuzkomousipHble (T.K.
UMEIOT MaJIeHbKYIO Maccy) JIydllle YJIETaloT, Y4eM BEICOKOMOJISIPHBIE.

3anauu k § 20.7.

1. TennmoTBOpHAast CIOCOOHOCTh — OLIEHKA YIIIEBOJOPOIHOTO TOILTHBA
10 KOJIMYECTBY TETUIOTHI, BBIJEISIONICHCS TP CTOpaHuy | KT TOIUIHBA.

2. N,H, + O, =N, + 2H,0 + 534 xIx
1 monb

1) v=m/M

M(N,H,) =2 - 14 + 4 = 32 r/momnb

v =1000/32/yom = 31,25 MoTB

2) 1 moms — 534 xJIx

31,25 mosp — X kJIx

X =31,25-534/1 = 16687,5 xJIx,
T.e. Q=16,7 M[x

Otger: Q = 16,7 MJIx.

3. CH, + 20, = CO,T + 2H,0 + 880 xJIx
4. C3Hy + 50, = 3CO,T + 4H,0 + 2200 kT

5. M30MepoB y OKTaHa MHOTO, NPEJIOT M30- MOApa3yMeBaeT CTPYK-
TypY, OTIMYHYIO OT JJMHEWHOH, Harrpumep:

CH; CH CH, C(CHj),

CH,

V u300KTaHa TEILIOTa O6paSOBaHI/I$I OTJIMYHA OT TCIIJIOTHI 06pa3OBa-
HUA H-OKTaHa — TCIJIOTa CrOpaHus pasHasd.

6. OtBer cMoTpHTE B yUeOHHUKE.
7. OTBET CMOTpPUTE B yUcOHHKE.
8. XKuakoe TormBo Ge3omacHee ra3000pa3HOTO, yI00HEee TBEPAOTO.

9. B 5K0JIOrd4eCcKOM ILIaHE ra3006pa3ﬂoe TOIUIUBO JIy4dlIC XHUIAKOTO,
B ITPAKTUYCCKOM — TBEPAOIO.

10. TBepoe TOIMBO B IU1aHe O€30MaCHOCTH JTy4IlIe U )KHJIKOTO, U ra3a.
55



http://alexbooks.ucoz.com/load/reshebniki/68

11. Bonopos siBIsieTCS YUCTHIM TOTLTUBOM:
2H2 + 02 = 2H20
Kpome BonbI HE BBIJENAETCS HUUETO, HO peajbHO OMACEeH HECTOPEB-
U BOJIOpO.1 (OMAacCHOCTD B3pPHIBA).

12. OTBeT cMOTpHTE B yUCOHUKE.
13. OtBer cMoTpHTE B yueOHHUKE.
14. OTBeT cMOTpHTE B yUCOHUKE.

15. OTBeT cMOTpHUTE B yueOHUKE.

3anauu k § 20.8.

1. Hedp1tp — 5TO cMmech yrieBoaopoaoOB, MPEHUMYIIECTBEHHO aTKaHBI
U apeHBI.

2.11=3-10°30 - 60 = 10° — mummon M0€3/10B

3. Hedts TpancmopTHpyeTCst ¢ MecTa JOOBIYH MOE3/[aMHU MIIH BOJAHBIM
TPaHCIIOPTOM.

4. Kcunousl mpuHAIIEKAT K TOMOJIOTHYECKOMY PSITy apEHOB.
OpTo KCHIIOI.

CH,

CH;
IIpenmecTByeT ToOIyOII.
CH;
Tonyon

6. TemmepaTypa KumeHUs — TeMIiepaTypa, IpH KOTOPOH BEIIECTBO
HAYMHACT IMEepexo]] U3 JKHJIKOTO COCTOSIHUS B razoobpasHoe. Uem BbIle
JIaBJIeHNE, TeM OOJIbIIIe TEMIIEpaTypa KUIICHNUSI.

7. OTBET CMOTpPUTE B ydeOHHKE.
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8. [IeueH OTHOCHUTCH K aJIKCHaM, a JCKaH — aJIKaH.
CH3—(CH2)8—CH3 — JACKaH
CH3—(CH2)7—CH:CH2 — JACILCH

9. OTBeT CMOTpHTE B YUCOHUKE.
10. [Texan BXOAUT B cOCTaB HEPTAHOW (HPAKIIUK: TUTPOUH.

11. YpaBHeHne KpEKHHTa JI0OKO3aHa!

to
CnHye — CiHpy + C1Hyp
CH3—(CH2)9—CH3 u CH3—(CH2)8—CH:CH2

12. YpaBHeHHE KPEKHHTA TPUKO3aHA!

CH3*(CH2)8*CH:CH2; CH3*(CH2)10*CH3
to

CyHas = Cy1Hys + CoHoy

Cy3Hyg — CiiHy, + CioHyg
CH3*(CH2)9*CH3; CH3*(CH2)9*CH:CH2

13. IIpu kpexuHre HeTH MOJy4aeTcsi CMECh NPEIENbHBIX U HEnpe-
JEIbHBIX YIIIEBOAOPO/IOB.

14. Ty, (C3Hg) = —42°C
Txnn (CSHIZ) =36°C
Txnn (C7H16) =98°C
Txnn (CQHZO) =151°C

15. Ty, (C,Hg) = ~183°C
Trm (C4Hg) =-138°C
Ty (CeHys) = -95°C
T, (CsHyg) = —57°C

3anauu k § 20.9.

1. [Tapadun noxydaroT u3 Qpakmnun MasyTa.

2. [Ipumepsl peakiuii ¢ yyacTHEM MPEIENIbHBIX YITIEBOJOPOIOB: T0O-
peHHe MeTaHa, IPoTaHa (B 3a)KHUTallke), OCH3UHA.

t°

C25H52 + 3802 = 25C02 + 26H20

tO
2C40H32 + 12102 = 80C02 + 82H20
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3. TemnoBoit >PQeKT peakiuii ¢ YriIeBOJOPOJOM, COJACPIKAIUM
0oJbIlIee KOJIMYECTBO yIiiepoia B MoJieKyie, — OOJIbIIe.
tO
4. CigHzq4 — Ci3Hog + Cy3 Hog
CH3—(CH3)11—CH3 " CH3—(CH3)10—CH:CH2

5. OTBer cMoTpHUTE B yucOHUKE.

3apaum k § 20.10.

1. (DyHKI_II/IOHaJ'ILHaH rpynmna — COBOKYIIHOCTb aTOMOB, OIPEACIIATO-
1as XapakKTEPHbIC XUMHWYCCKUEC CBOMCTBa JAHHOTI'O KJIacca COCZ[PIHGHI/Iﬁ.

2. CiupThl — 3TO MPOU3BOHBIC YIIIEBOJAOPOIOB, HMEIOIINE THIPO-
KCHJIbHYIO TPYIIITY.

3. CH;—CH,—OH — sranour;
CH;—CH,—CH,—OH — npomnaso.

4. —OH — ruapoKCHIbHAS TPYIIIA.

5. C,HsOH — yrneBonopoassiii pagukan ¢ rpymmnoit —OH; sTrIoBEIi
CTIUPT.

6. C,HsOH + 30, = 2CO,T + 3H,0
v(C,HsOH) = 100 r/46 r/monb = 2,7 MoIb;
1 monp — 44,8 1;

2,17 Mmonp — X i1

X =2,17 mons - 44,8 /1 monb = 97,4 1

7. leruapatanus — peaxiys ¢ OTIIETIICHHEM BOJIbI Y BEIECTBA.

o

Cu(OH), = CuO + H,0T

H 2S04 (KOHLY)

8. CH;-OH + CH;-CH,OH CH;—O-CH,—CH; + H,O

tO
9. (C,H;s),0 + 60, =4CO,T + 5H,0T

10. ITpocroii 3¢hup — MPOAYKT MEKMOJIEKYIIPHONH AETHApATAINH C
Y4acTHEM JIBYX OJIMHAKOBBIX MJIM Pa3JINYHBIX CITUPTOB.
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11. Opranndeckue KUCIOTHI — MPOU3BOJHBIE YTIEBOJIOPOAOB, CO-
nepxkamme (—COOH) kapOoKCHITBHYIO TPYIITY.

12. Dtunossrit ciupt C,HsOH u ykcycHast kucinoTta
CH3—(|3:O

OH

13. 2CH;COOH + CaCO; = (CH;C00),Ca + H,0 + CO,T
VKCycHasl KUCIIOTa CHJIbHEE YTOJIbHOM, IO3TOMY BBITECHAET €€ U3
COJIH.

14. CroxHbI# 3pup — MPOAYKT IeTHApPATAINN KapOOHOBOHW KHCIIOTHI
U CIHpTa:

R C=O0
OR’
15. CH;0H — mertanon (cmpT)

(CHj3),0 — mumetmiioBsIit 3¢up (pocToii a¢up)
OrneyaTka — TaKue BELIECTBA HE CYIIECTBYIOT.

3apaum k § 20.11.

1. DTHUIEHTIIUKOIb

2. CH;(CH,);,COOH — cteapunoBas KHCIOTa
3. C17H33COOH — oneuHoBast KUCIoTa
4. Xup Gosiee KaNnOpUIHBIIL.
5. AMHHOKHCIIOTB — OpTraHWYECKHE KUCIOTHI 00IIel (OopMyIIBI
NH,—CH—COOH
!

rae R — 3To yrieBoJOpOIHEIA paIuKall.
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CH,—CH—NH, + CH3;—S—CH,—CH,—CH—NH, =
COOH COOH
0 COOH

=NH,—CH—C—NH—CH

| |
H, c@ (CH,),—S—CH;

7. I[a, €CTCCTBCHHO, Oenku MIpUPOAHOIO0 MHNPOUCXOKIACHHUSA ABIAOTCA
NoJImMepamMu.

8. C¢H 1,05 — 17 xx (1o puc. 20.9).
9. Xopodu mMeeT 3eNeHBIH [BET.
10. KauectBenHnas peakius Ha Kpaxmai — c I,.

11. C6H1206 + 602 = 6C02 + 6H20 + Q
mFHIOKO'SBI = 50 r;
Misoos = 180 1/MOIIB;
m 50
VT}Z[IOKOSLI = —=——== 0,278 MOJIb
M 180
Q= 146,3 xJx
0,278 monb

OtBert: 526,68 xJ[/MOb.

= 526,68 x/I»x/Monb
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IJIABA 21

3anayu k § 21.1.

1. Peaxkmus 3aMenieHnss — peaxifys, B KOTOPOH OJMH aTOM 3aMEHSeT-
Csl ApYTUM.

2. OTBET CMOTpHTE B YUCOHUKE.

3.Zn + FeSO, = ZnSO, + Fel
Zn + HzSO4 = ZHSO4 + HzT

4. OtBeT cMOTpUTE B yueOHHUKE.
5. OTBer cMoTpHUTE B yueOHUKE.
6. Al, Zn, Fe, Sn, Pb, Cu — psi akTHBHOCTH.

7. Harpwii Henb3s HCIOIH30BATH B PEAKIUH, TOTOMY YTO HATPHMA
B3aUMOJICHCTBYET C BOJOM:

2Na + 2H,0 = 2NaOH + H,T —

HaOJro1aeTCs BBIICIICHIE BOIOPOIA.

8T. r) Harpuii (cMOTpH 3a1auy 7).

9. K, Mg, Na, Mg, Fe — nmanHBI psii COOTBETCTBYET PNy aKTHBHO-
CTH METaJIIOB.

10. OtBet cMOTpHTE B yueOHHUKE.

3anauu k § 21.2.

1T. Metamibl ipu B3aUMOJICHCTBUHM C HEMETAJUIAMU MPOSIBIISIOT (6)
BOCCTaHOBHUTEJIbHBIC CBOMCTRA.

2T. Mertamindeckasl akKTUBHOCTh IIEIOYHBIX METAIJIOB CBEPXY BHU3
(a) ycunmuBaeTcsl.

3. OtBeT cMOTpUTE B yueOHHUKE.

4. OTBeT CMOTpHTE B YUCOHUKE.
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5. OcHoBHBIE CIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3UHU: CMa3Ka, To-

Kpacka WM JIeTHpyromias 1006aBka.

6. B xauecTBe JICTUPYIOINX I[O6aBOK K JKCJIC3HBIM HU3JCIIUAM IIPUME-

HAIOT XpOM, HUKEJIb, OJIOBO U APYTHC.

7. IlpoBos0Ka — rUOKOCTH U MPOYHOCTb.
Pemerka — TBEpAOCTh, IPOYHOCTD.
I'BO3ab — TBEPAOCTH, KOBKOCTb.

8. B mepBoii rpyme, T.K. B Hell HAXOATCS CaMble aKTUBHBIC METaJLIbL.
9. OTBeT CMOTpUTE B yueOHHUKE.

10. OTBeT cMOTpHTE B yICOHUKE.

3apaum k § 21.3.

1. Ha mocnenuem (BaneHTHOM) ciioe y Al HaxonuTces 3 3ieKTpoHa.
2. AJTIOMUHU TIPOSIBIISIET BaJIGHTHOCTh — 3.
3. Ero 3amumaer okcuaHas mienka Al,Os.

4. ANOMUHMH HCHIONB3YeTCs KaK CTPOMTENIBHBIH MaTephan H3-3a

cBoeilt nerkoctu. HanpumMep: mocyna, caMoieTsl, KapKackl U Ap. (CMOTPH
puc. 21.3).
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5. OTBer cMoTpHUTE B yueOHUKE.
6. OtBer cMoTpHTE B yUeOHHUKE.
7. OTBET CMOTpPUTE B yUcOHHKE.

8. AICl; yacTHuHO THAPOIU3YETCS B BOJE:
AICIl; + H,0 €= Al(OH)CI, + HCI
Cpena xuciasi, Io3TOMY METHIOPaHK — KPaCHBIH.

9. OTBeT CMOTpHTE B YUCOHUKE.
10. OtBet cMOTpHTE B yueOHHUKE.

11. OTBeT cMOTpHTE B yICOHUKE.
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12. OtBer cMoTpHTE B yueOHHUKE.
tO
13.4A1+ 3CO, = 2A1,05+3C
B stoii peaku Al — BoccranoButens, a CO, — OKUCIUTETb.

14. OtBer cMoTpHTE B yueOHHUKE.

15T. a) 2Al + 2NaOH + 6H,0 = 2Na[Al(OH)4] + 3H,;

0) Al + HNO; (xomy — peaKuus He HJET, T.K. alFOMHHHI MaccuBUpY-
€TCsl B KOHIIEHTPUPOBAHHBIX KHCIOTAX

B) 2Al + 3CuCl, = 3Cud + 2AICI;

r) 2Al + 6HCI = 2AICl; + 3H,T

3apaum k § 21.4.

1. Ha nocnenuem (BaseHTHOM) cioe y Ca HaXoAuTCs 2 3JEKTPOHA.
2. Ca mposiBIIsieT BaJIGHTHOCTh — 2.

3T. 3amumewm peaknuto: Ca + 2H,0 = Ca(OH), + HZT
CymmMa ko3¢ dumnmeHToB — 5.
Ortgert (0).

4. Ca + Cl, = CaCl,
Ca+S=CaS
2Ca+ 0, =2Ca0

5.2Ba + 0, =2Ba0O

Ba + H, =BaH,

Ba + Cl, = BaCl,

Ba + 2H,0 = Ba(OH), + H,T

6. Peakiust paznoxerus CaCO; — sHgoTepMUUHA (T.K. HA PEAKIIUIO
3aTpavyrBaeTCs TEIUIO).

o

CaCO; = CaO + CO,T
7. OTBET CMOTpPUTE B yIeOHHKE.

8. Peakiust «rarieHus U3BECTH» — DK30TEepMHUYHA (T.K. TEIUIO BbIjIe-
JIAETCS).
CaO + H,0 = Ca(OH), + Q

63



http://alexbooks.ucoz.com/load/reshebniki/68

9. ®enondranenn B pactsope Ca(OH), mpuMeT MaJTHHOBYIO OKPACKY.
10. OTBeT cMOTpHTE B yICOHUKE.

11. OTBeT cMOTpHUTE B yueOHUKE.

12. B pesynbrate normomenus CO, U3 Bo3ayxa.

13. H,CO3; — yrospHas kucinota. OHa HEYCTOHYMBA U pa3jiaraetcs
Ha H2O n C02

14. OTBeT cMOTpHTE B yUCOHUKE.
15. CuSOy, * 5H,0O + Ca(OH), = Cu(OH), + CaSO, + 5H,0

16T.
0) oOpasyeTcsi HepacTBOPUMOE COSTNHECHNE:
K,CO; + CaCl, = CaCO3l + 2KCl

17T.
r) CaCO; + 2H" = Ca** + H,0 + CO,T
omnas peaxuus: CaCO; + 2HC1 = CaCl, + H,0 + CO,T

18T.
a) Ca(HCOs;), — BpeMeHHas )KEeCTKOCTb.

19T.
6) CaSQO4 — TOCTOSIHHAS KECTKOCTb.

20. OTBeT CMOTpUTE B YICOHHKE.

3apaum k § 21.5.
1. OtBeT cMOTpHTE B YICOHHKE.

2. B 1-M mepuone comepKuTcst 2 AJIeMeHTa, BO 2-M U 3-M — 10 8
37eMEeHTOB, B 4-M U 5-M — mo 18. Uncno 31eMeHTOB ompenemseTcs
9HEPreTUYECKHM YPOBHEM.

3. KonmuecTBO BaleHTHBIX MeKTpoHOB: Y Cl 1 Mn — 7 3JeKTpOHOB,
ySuCr—6.

4. OtBeT cMOTpUTE B yueOHHUKE.
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3anayu k § 21.6.

1. OtBer cMOTpHTE B YUeOHHKE.

2.a) CrO + 2HCl = CrCl, + H,T
6)Cr,0; + 2NaOH = 2NaCrO, + H,0
Cr,0; + 6HCl = 2CrCl; + 3H,0
B) CI'O3 + 2NaOH = N32CI'04 + HzO

3.
Kucnorsslit AmboTepHBIi OcHoBHOM

T102 Fezo3 TiO
V205 ZnO VO
ReO; FeO
WO, CuO
Ta205 CUQO
OSO4

4. OTBeT CMOTpHTE B YUCOHUKE.

3apaum k § 21.7.

1. ®eppomarHeTH3sM — CHIBHOE TPOSIBICHHE MAarHUTHBIX CBOWCTB

(oT «heppo» — Kelne3HbIH ).

2. OtBet cMOTpHTE B yUeOHUKE.

3. OTBeT cMOTpHTE B YUCOHUKE.

4. OtBeT cMOTpUTE B yueOHHUKE.

5.Fe + 2H" + SO,* = Fe*" + SO,> + H,T

6. FeO + 2HCI = FeCl, + H,O

7. a) Fe,05 + 6HCI = 2FeCl; + 3H,0
FeCl; + 3NaOH = Fe(OH);4 + 3NaCl

te

ZFe(OH)3 = F6203 + 3H20

t
2Fe,0; + 3C = 3CO,T + 4Fe
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6) 4Fe(OH), + O, + 2H,0 = 4Fe(OH)d
Fe(OH); + 3HNO; = Fe(NO;); + 3H,0

8. [Ipoucxoaut gactraHbii runporns FeCl;
FeCl + H,0 22 Fe(OH)Cl, +{CD)
Peaknus kucias, T.e. OKpacka — KpacHasl.

9. OTBeT cMOTpUTE B yueOHHUKE.

10. OTBeT cMOTpHTE B yICOHUKE.

11. O6uryro ¢popmyiy p>KaBIMHBI MOKHO HMPEICTaBUTh TaK:
F€203 * l’lHQO.

P>xaBunHa umeeT OyphIii LIBET.

12. XKenesnsie U3 MOKHO 3allIUTUTL OT KOPPO3UH C IMOMOIIBIO

CMa3KH, KpaCKH1 1 JICTUPYIOIIUX MCTAJIOB.
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3apaum k § 21.8.

1. OtBeT cMOTpHTE B YUeOHHKE.
2. OtBet cMOTpHTE B yUeOHHUKE.
3. OTBeT cMOTpHTE B YUCOHUKE.
4. OtBeT cMOTpUTE B yueOHHUKE.
5. OTBer cMoTpHUTE B ydeOHUKE.
6. IlInax — CaSiOs.

7. ton (Fe) = 1540°C.

8. OtBer cMoTpHTE B yueOHUKE.

9. OTBeT CMOTpHTE B YUCOHUKE.
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IIPAKTHYECKHUE 3AHATHA

IIpakTnuyeckoe 3ausiTue Ne 1.
Pelenne 3xcnepuMeHTAIBHBIX 33/1a4 10 TeMe
«Peakuuu B pacTBopax 3JIeKTPOJHUTOB

1.

a) IIpoBenem peakmuto mexay pactopamu K,CO; u HNOs. st a10-
T'0 COJbEM JaHHBIC PACTBOPBI.

K,CO; + 2HNO; = 2KNO; + H,0 + CO,T

CunpHas kucnora HNO; BBITECHSET HEYCTOWYHMBYIO U CIAOyIO KH-
cinoty H,COjs, KoTOpas 3aTeM pas3naracrcsl ¢ BbIACIEHUEM YIVIEKHCIIOTO
rasa (MOSBISIOTCS My3bIPBKH).

H,CO; = CO,T + H,0

0) IIpoeenem peaximto Mexay pacteopamu FeCl; u KOH.
FeCl; + 3KOH = Fe(OH);4 + 3KCl
ITocne cnuBaHUS PacTBOPOB BBINAAAET OYpHIN CTYIEHUCTHIN OCaOK.
B nanno# peakiuu cuinpHoe ocHoBaHMe KOH BrITecHseT cinaboe u mio-
x0 pactBopumoe — Fe(OH);.

B) [IpoBenem peaxumto Mexay pactBopamu NaOH u H,SO,.
2NaOH + H,SO,4 = Na,S0, + 2H,0
B 51Ol peakuMu MpOUCXOIUT B3aUMOJIEHCTBHE MEXKIY KHUCIOTOM U
OCHOBaHHEM, T.€. WJET Mpollecc HelTpamu3anui. BuauMbeix n3MeHeHui
HET.

r) [IpoBenem peaxnuio Mexay pactBopoMm HCI u kycouxkom mena uiu
mpamopa (CaCOs;).
CaCO; + 2HC1 = CaCl, + CO,T + H,0
IIpu nmomaganuu CaCO; B pactBop HCl HaunHaeTcs BbIJeseHHE yT-
JIEKUCIIOTO Ta3a. BUAHBI BBIIENAIONTNECS ITy3bIPHKU.

1) [Iposenem peakiuro mexay pactBopamu CuCl, u KOH.
CuCl, + 2KOH = Cu(OH),{ + 2KCl

[Ipu cnuBaHWM PacTBOPOB BHIMIANACT T'OXYOOH CTYICHUCTHIA OCaIOK.
Bonee cunmprOe ocHoBaHMe KOH BRITECHSET c1aboe U MJI0X0 pacTBOPH-
moe Cu(OH),.

Honnsle ypaBHEHUs peakuil:

a) COy> +2H" = H,CO, = H,0 + CO,T

6) Fe’* + 30H = Fe(OH);4
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B) H"+ OH =H,0
r) CO,> + 2H" = H,CO, = H,0 + CO,T
1) Cu®* + 20H™ = Cu(OH),4

2.

[TpoBenem cnenyromue NpeBpaIeHus:

CuSO,4 — Cu(OH), - CuO — CuCl,

Hnsa momydyenuss u3 pactBopa CuSO, HepacTBoprmoro Cu(OH), He-
00XOJJMIMO €ro BBITECHHUTH C IOMOIIBIO KAaKOTO-HHOY/Ib PacTBOPUMOTO
OCHOBaHus, Harpumep, NaOH.

CuSO, + 2NaOH = Cu(OH),4 + Na,S0,

s Toro, yto661 oyunts CuO, pa3moKuM THAPOKCHA MEIHN Harpe-

BaHHEM.

100 200°C
Cu(OH), ————— Cu0 + H,0!

Bopna BeigensieTcs B BUe napa.
s nonydenust u3 ocHoBHOro okcuaa (CuO) comu (CuCl,) HeobOxo-

JUMO 0OABUTH COOTBETCTBYIOIIYIO KUCIOTY, T.€. HCL.
CuO + 2HCI1 = CuCl, + H,O

3.

Peakuus HelTpanuzamuu — 3TO peakuusi MEXIy KHUCIOTOH M OCHO-
BaHUEM, HaIpuMep, pacTBOpsl cepHoil kucnotel (H,SO,4) n ruapokcuna
Hatpus (NaOH).

HobaBnM JlakMyc CHaudajla K MCXOJHBIM pacTBopaMm. B kwucimoii cpene
JIAKMYC UMEET KPACHYI0 OKPAcKy, B IETOUYHOH Cpelie — CHUHIOI0 OKpAcKy.

H,SO, + 2NaOH = Na,SO,4 + 2H,0
H"+OH =H,0
B HeliTpanbHOM cpenie TaKMyC OKpacKy HE MEHSET.

4.
IMonyunm Fe(OH); peakuueit pacrsopa FeCl; ¢ NaOH.
FeCl; + 3NaOH = Fe(OH):4 + 3NaCl
Brimanaer Oypblil cTyJeHUCTBII 0calok THAPOKCH A xene3a. i ero
oraeneHus: npoduibTpyemM cMech. Tarke B peaklMyd MOXXHO HCIIOJIb30-
BaTh pacTBop KOH.

5.
BosMosxHOE ra3zoo0pa3HOe BEMIECTBO — 3TO YIVIEKHCIBIH ra3. Ero
MokHO Toy4uTh 13 K;CO5; n CaCOj5. 3anmmieM ypaBHEHHE PEaKIIHU.
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K,CO; + 2HCl = 2KCI + H,0 + CO,T
CaCO; + 2HCl = CaCl, + H,0 + CO,T
Bwmecto HCI MoxHO B34Th T00yI0 U3 MPEITIOKEHHBIX KHCIIOT.
VonHoe ypaBHEHHE B JII000M cityyae OyJeT BBITJISIIETh TaK:
CO;* +2H" = H,0 + CO,T

6.

[IpoBeneM HECKOJIBKO peaKIHii:

a) BemectBa MOKHBI comep:KaTh MOHBI Ba* u SO42’. Bo3MoxHbBIE
pearentsr: H,SOy4; Na,SO,; CuSOy; BaCly. Bee Tpu peaknun ananornd-
HEL

3anuireM MoHOEe MOHHOE YpaBHEHUE peakiuu it pactBopoB BaCl,
u Nast4:

Ba®* +2Cl" + 2Na" + SO, = BaSO4l + 2CI" + 2Na"

B peaxmmu oOpa3yercs ocallok cynbdara Oapus.

6) Bemectsa conepxar nonsl Ag™ u Cl: HCI; BaCl,; CuCly; CaCly;
FeCly; FeCls; AgNOs.

Sanurirem peakiuio Mexay AgNO; u CaCl,:

2Ag" +2NO; + Ca® + 2CI = 2AgCI + 2NO5 + Ca*"

Oo6pasyetcst 6enbrit ocagok AgCl.

B) BemecTBa conmepxar HOHBI Ca® u CO32’: K,COs3; CaCl,.

3anuireM Ux peakiuio:

Ca® +2CI" + 2K + CO;* = CaCO3{ + 2CI" + 2K”

Brimagaer oOenblit ocagok CaCOs.

IIpakTH4yeckoe 3aHsaTHe No 2.
HN3y4yenne BIUSAHMUS YCJAOBUI
HAa CKOPOCTh XMMHMYECKUX peaKiuii

1.
BO,Z[OpO):[ BBIJACIISICTCS aKTUBHEEC B Hp06I/IpKe C AJIOMHUHHUEM.
6HCI1 + 2A1 = 2AIC; + 3H,T
2HCI + Fe = FeCl, + H,T
BriBoA: ueM akTUBHEE METaJII, TeM ObICTpEe UIET PEeaKiusl.

2.
Peakmus uner O6picTpee B IpoOUpPKe € 2 MIT CEPHOM KHCITIOTHI.

2Al+ 3H,S0, = Al,(SO,); + 3H,T
BBIBOI[Z yeMm 6OJ'ILH.IC KOHICHTpAalusd, TEM 60J'ILH.IC CKOPOCTb pCaKkIHu.
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3.
BricTpee naet peakist B HarpeToi mpooupke.
BrIBOJ: ¢ yBETTHUCHHEM TEMIIEPATypPhl peakiys UAeT ObICTpee.

4.
C MpaMopHOW KPOIIKOW peakmus HAeT OBICTpee, T.€. 3aKOHYUTCS
paHLH.ICZ
CaCO; + 2HCI = CaCl, + H,0 + CO,T
BBIBOI[Z qyeM 60J'ILH.IC HOBCpXHOCTB COHpI/IKOCHOBCHI/ISI peaFI/Ip}IIOH.[I/IX
BCIICCTB, TCM BBILIC CKOpOCTL peaKLII/II/I.

5.

B npobupke, B xoropyto nobasmwin CuSOy, peakums uuer ObicTpee,
T.K. 00pasylomascss U3 MEJHOTO Kylopoca Meb MIpaeT Poib KaTallu3a-
TOpa.

BerecTBa, yBennuMBaoLIMe CKOPOCTh PEAKIUK, HO CaMH B PEaKInio
HE BCTYIAIOIUe, Ha3bIBAIOTCS KaTaln3aTOPaMH.

6.

VYcoBus, BIUAIOMINAE HA CKOPOCTh PEaKIHH:

— IPUPOAA PEarupyYIOINX BEIIECTB;

— KOHIIEHTpAIHs PearnpykoINX BEIIeCTB;

— TeMIieparypa, Ipyu KOTOpOH MPpOTEeKaeT peaKIus;

— MOBEPXHOCTh CONMPUKOCHOBEHHUS pPEarnpyromux BEIecTB;
— BEIIIECTBA, YCKOPSIOIINE PEAKLINI0, — KaTaTu3aTOPBbI.

IIpakTnueckoe 3ausitue Ne 3.
ITonyyenne aMMHuaKa M U3y4eHHe ero CBOMCTB.
O3Hakom/ieHHE €O CBOMICTBAMH
BO/JHOI'0 pacTBOPa aMMHaKa

ITonyyeHue amMmuaxa:

[IpaBunbHOE MOI0XKEHUE TPOOUPKH 1O 0).

Bo-nepebix, NH; nerue, uem BO31yX, OH
OyZeT MOJHMMATHCS BBEPX, MOITOMY Ta300T-
BOJIHAs TPpyOKa JTOJDKHA TakkKe OBITh HampaBie-
Ha BBepX. BO-BTOpBIX, MBI OyJaeM HarpeBaTh
BEIIECTBO B MPOOUpPKE, TTOITOMY OHO HE JIOJIXK-
HO COMpHKAacaTtbcs ¢ MPOOMPKOH, KOTOpas OT
OTHSI MOKET PaCIlIaBUTHCA.
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IIpo6upku DOKHBI OBITH CYXMMH, T.K. aMMHAK pearupyeT ¢ BOAOH U
B pe3ynbTaTe 00pasyercs THAPOKCH] AMMOHHS.
NH; + H,0 = NH,OH

PeaKHI/IH TOJIyYCHUS aMMHUaKa:

tO
2NH,Cl + Ca(OH),—= 2NH3T + CaCl, + 2H,0
M3yuenue cBOMCTB aMMHUaKa:

1.
AMMHaK XOpoIo pacTBOPsETCS B BOJIE:
NH3 + Hzo = NH4OH
W3-3a pacTBOpeHUsI aMMHaka B MPOOHMpPKE yMEHbBIIAETCS IABJICHHE,
YTO MPUBOJMT K BCACHIBAHHUIO BOJBI B NMPOOUPKyY. [lomydeHHbIH pacTBOp
¢ deHondTanenHoOM maeT MaNMHOBHIA 1BeT, mockonbky NH4,OH ™ ocHo-
BaHUE: NH,OH < NH, + OH"

2.
B mpo6upke ¢ NH; o6pasyercst Oesblit map:
NH; + HCl = NH,CIT
NH; + HNO; = NH,NO; T
C cepHoit 1 GochOpHOI KUCIOTOH OMBIT HE MOJIy4aeTCsi TOTOMY, Y4TO
(NH4)st4 n (NH4)3PO4 HC JICTY4YH.
2NH3 + HzSO4 = (NH4)st4
(NH,),SO, = 2NH," + SO,
3NH3 + H3P04 = (NH4)3PO4
(NH,);PO, = 3NH," + PO,

3.

PactBop obecrBeunBaeTcsi, MOCKOJIbKY CEpHAsi KHCIOTA HEHTpaIn3y-
€T aMMHaK, T.. Cpella CTAHOBUTCS HEUTpanbHOH. B HeHTpanbHOU U Ku-
cIoit cpene peHondraaenH OeCIBETHBIH.

2NH4OH + HzSO4 = (NH4)st4 + 2H20
NH4OH + HzSO4 = (NH4)HSO4 + HzO
C m36prTKOM H,SO, 00pasyeTces Kkucnas cob.

4.
Bremanaer Oyperii crynenuctsiit ocagok Fe(OH);. PactBop ammuaka
SBIISIETCS] OCHOBaHMEM, OH ocaxaaeT Fe(OH);.
3NH4OH + FeCl; = Fe(OH);4 + 3NH,CI
30H + Fe** = Fe(OH):4
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IIpakTnueckoe 3ausitue Ne 4.
PacnozHaBaHue MUHepPAJIbHBIX YA00peHuit

BrmmonHsas paboTy, opueHTHpYHTeCh Ha TaONUIly, IPUBEICHHYIO Ha

cTp. 233 B yuebHuke. IlomyueHHble pe3ynbTaTsl YI0OHO 3amucarh B IO-
nobuyto tabmuiyy. IlpuBenem ¢opmynsl Hanboliee pacmpoOCTPaHEHHBIX
yIOOPEHUH U UX peaKIuH.

1.
Awmmmaunas cemurpa — NH4;NO;
2NH4NO3 + 2H2$O4 (xoHIT) +Cu=
= (NH,),SO, + CuSO, + 2NO,T + 2H,0
Bripensiercs Oyperii ra3. Menpb pacTBopsieTcs.

o

NH,NO; + NaOH == NH;| + H,0+ NaNOy
OH.[yH.[aCTCﬂ 3aliax aMmMuaka.

2.
Hatpuesas cenutpa — NaNO;

2NaNO; + 2H,SO4 (ko + Cu = Na,SO, + CuSO,4 + 2NO,T +2H,0
Menp pactBopseTcs. Boiensiercst Oypblid Ta3 ¢ pe3KUM 3araxoM.

3.
Cynbdar ammonnss — (NH4),SO4
(NH4)2SO4 + BaCl2 = BaSO4J/ + 2NH4C1
Brimagaer Genbiii ocanok, HepacTBopuMbIil B HNO;.
(NH4)st4 + 2AgNO3 = Ag2SO4J/ + 2NH4NO3
Hebonpioe nmomyTtHeHue pacTtBopa, T.K. Ag,SO, — ManmopacTBopu-

MO€ BCUICCTBO.
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4.
Dochopur — Caz(POy),.
Ca3(PO4)2 + 6HNO3 = 3C3.(NO3)2 + 2H3PO4
®ocdopuT HEPACTBOPHUM B BOJIE, HO PACTBOPHM B a30THOM KHCJIOTE.

5.
CunbBuaut — KCI * NaCl

KCl ¢ NaCl + 2AgNO; = 2AgC1»Jz + NaNQO; + KNO;
Brimagaer Oenblii ocagok.
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6.
Kanuesas conp — KC1
KCl + AgNO; = KNO; + AgCI)
Brimagaer Oenblii ocamok.
Peaxuyst KaIMIAHON CEJIUTPBI C CEPHOU KUCIOTOM U MEBIO:
2K"+2NO5 +4H" + 2S04 + Cu=
=2K" + Cu*" + 2NO,T + 280, + 2H,0
COKpaHleHHoe HNOHHOC YpaBHCHHUC!
2NO; +4H" + Cu = Cu*" + 2NO,T + 2H,0
Cu + 4HNO; (4o = Cu(NO3), + 2NO, T + 2H,0

IIpakTHueckoe 3ausitue Ne 5.
IHoanyuenne CO; 1 u3ydyeHue ero CBOMCTB.
Pacno3naBanue kapOoHaTOB

1.
Mpamop uMeeT ynpouieHHyto xumuueckyro popmyiny — CaCOs.
Hanwmmem ero ypaBHenue peakuuu ¢ pactsopom HCI:
CaCO; + 2HC1 = CaCl, + H,0 + CO,T
KapToHHBIM KpPY’KKOM CTakaH HPUKPBIBAIOT AJISL TOTO, YTOOBI HE yIle-
TYUYUBAJICS YTIEKUCIBIH ra3.

2.

[Ipu BHECEHUM B CTaKaH C YIJIEKHUCIBIM T'a30M CIIHYKA TYXHET, T.K.
YTICKHUCIBIN Ta3 HE MOANCPKUBACT TOPEHUS. YTIIEKUCIBIA Ta3 MOXKHO
MepenBaTh U3 OJHOTO CTAaKaH B JPYrod, T.K. OH TsDKelee BO3IyXa U
oceziaeT Ha JIHE.

®du3nyecKue CBOMCTBA.

CO, — OecuBeTHBII ra3, pacTBOPUMEI B BOJE, TsDKEIIEE BO3IyXa,
mpu Temmeparype —78°C MEpeXoAWT B TBEPHOE COCTOSHHE («CyXOH
Jen») MHUHYS KUAKYIO (azy. SIBisercss KUCIOTHBIM OKCHIOM, TIPH pac-
TBOPEHHUH B BOJIE 00pa3yeT HEyCTOWIHNBYIO YTOJIBHYIO KUCIIOTY.

- - + —
CO, + H,0 == H,C0; == 2H + CO;{
Jlakmyc oxpacuiics B KpacHbIH LIBET, T.K. B BOJI€ TIOCJI€ MPOMYCKaHUs

CO, obpasyercst yrojabHasi KUCIOTA.

Ipu HarpeBaHny yrojbHast KUCIOTa pasnaraercs ooparso Ha CO, n HyO.
o

H,COy== H,0+ C0,]

CO, yneraert, TakKMyC IPUHUMAET NIEPBOHAYATLHBIN 1[BET.
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3.
HabOnronaeTcss noMyTHEHHE pacTBOpa, Ha MPAKTHKE ATO UCIIOJb3YeT-
cst ipu noGeske creH. [IporcxoanT peakius:
Ca(OH), + CO, = CaCO;4 + H,0
N36biTok CO, pacTtBopsier kapOoHar Kajiblus. OOpasyercst Kucias
COJIb.
CaCOs; + H,0 + CO, = Ca(HCO3),
IIpu noGaBieHUM M3BECTKOBOW BOJBI OMATH OOpaszyeTcss kapOOHAT
KaJbIus (PacCTBOP MyTHEET):
Ca(HCO3), + Ca(OH), = 2CaCO5{ + 2H,0
[Tpu HarpeBaHuu ruIpoKapOOHAT pas3iaraercs:

tO
Ca(HCO3),== CaCOs | + H,0 + CO,|

BriBoabr:

a) KapOOHATHI MOKHO NEPEBECTH B THIPOKapOOHATHI, IPOITyCKast de-
pe3 HUX YTJIEKUCIIBIH ra3;

0) rumpokapOOHATHI MOXKHO IIEPEBECTH B KapOOHATHI HArpeBaHHEM
WM 100aBIEHHEM M3BECTKOBON BOJBI.

4.
VYuporueHnas xumuueckas popmyia uzsectasika — CaCOs.
W3BecTHsIK MOKHO ompenenuTh nodasnexuem kuciaotsl (HCI), Oyner
BBIJICIIATBCS T'a3, KOTOPBIHA HE MOAICPKUBAET FOPEHHE.
CO;* +2H" = H,0 + CO,T

5.
[IpoBenem peaknuro mexay pactsopamu BaCl, 1 NaCO;
BaCl, + NaCO; = BaCO;{ + 2NaCl
Ba™" + CO;* = BaCO;{
Ba®" + 2CI" + 2Na" + CO;* = BaCO5{ + 2Na" + 2CI”
O06pasyeTtcst OenbIii 0CaIOK.
JokaxxeM, 4TO 0CaZ0K COIAEP>KUT aHHUOHBI CO32’. st aTOrO TIpHIIBEM
KuCIoTy, Hanpumep, HCI.
BaCO; + 2HCI = BaCl, + H,0 + CO,T
BaCO; + 2H" + CI" = Ba*" + 2CI" + H,0 + CO,T
BaCO; +2H" = Ba®" + H,0 + CO,T
Brigensiercs ra3, KOTOPBIN He TOICPKUBACT TOPEHHE.
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IIpakTHueckoe 3ausitue Ne 6.
Pemienne 3xcnepuMeHTAILHBIN 32/1a4 110 TeMe
«A3ot u docdop»

1.

Peakuusa HelTpanmuzanuu — 3TO peakiusi MEXIy KUCIOTOW M OCHO-
BaHueM. CienoBaTeNbHO, HAM HAaJ0 BBIOPAThH OIpEesICHHbIE KUCIOTY H
OCHOBaHHE, NPU B3aMMOJEHCTBUM KOTOPBIX IOJIydYaeTcs HEoOXomaumoe
BEIIIECTBO.

a) Bosemem rugpokcun ammonus (NH4OH) m consnyro kucioty
(HCI). 3anuem ypaBHeHHE peaKiyy.

NH,4OH + HCl = NH,CI + H,O
OH +H'=H,0

6) Bosemem ruapoxcun ammonus (NH4OH) u cepnyro xucioty

(H2SOy).
2NH4OH + H2SO4 = (NH4)2SO4 + 2H20
OH +H'=H,0

2.

Hnsa ompenenenus (NHy),SO, cHawanma mokakeM, YTO BBIOpaHHOE
BEIIECTBO COAEPKHUT KaTHoHbl ammonus (NH,"). JIo6aBuM K BemiecTBy
pactBop NaOH u HarpeeM cMmech.

o

(NH4)2SO4 +2NaOH —= Na2804+ 2NH3T + 2H20

2NH," + SO,> +2Na" + 20H =2Na’ + S0,” + 2NH;T + 2H,0
Eciu mosBuIICcS 3amax aMMHUaKa, 3HAYUT, BEIECTBO cozepxkano NH, .
Tenepb T0Ka)keM, YTO BELIECTBO COJIEPIKUT SO42’.
st atoro nob6asuM k Hemy pactop BaCl,.
BaCl, + (NH,4),SO, = BaSO,d + 2NH,CI
Ba®" +2CI" + 2NH," + SO, = BaSO4{ + 2NH," + 2CI"
Ecnu BeimajzeT 6emnbiii 0CazoK, TO BEIIECTBO COIAEPIKUT SO42’. Cneno-
BaTeNbHO, 310 (NHy),SOy,.

3.

K xaxnoit mpobupke npumsaeM 1% pactBop AgNO;. IIpodupka c
NH4Cl mact Gemsrit ocamox AgCl, ¢ (NH4),HPO, — xentorif ocamox
AgsPO,4, a ¢ NH4;NO; — ocraneTcs 0e3 H3MEHEHHUH:

Ag" +NO; +NH," + CI' = AgC + NH;" + NO5~
3Ag"+3NO; +2NH," + HPO,* = Ag;PO,L +2NH," + H" + 3NO;
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4.

ITocnenoBaTrenbHO NMPUIMBAEM PACTBOP M3 OJHOW MPOOMPKH K pac-
TBOpaM 2 apyrux. EcTe 2 BapuaHTa: BeImagaeT OenbIi ocagoK WM pac-
TBOPHI B 2 mpobupkax He u3MeHsTcs. B 1-oMm ciyuae comstHas KucioTa B
TOW MpoOHpKe, B KOTOPOIl 0CaZoK HE BBINAN, BO BTOPOM — COJISTHAs KH-
CJI0Ta — B TOIl MpoOHUpKe, KOTOPYIO MBI JAOJUBAIN K JIByM APYruM. be-
nbIi ocaiok Bas(POy)):

3Ba’" + 6CI" + 6Na’ + 2PO," = Ba;(POy4),d + 6Na" + 6CI°

Uto0bI MPOBOANMEBIE PEAKINU OBUIM HAITISAHEH, MOXKHO COCTaBUTH 2

TaOIMIKH.

BaCl, Na;PO, HC1
BaCl, 0caJIoK Oenplii | —
Na;PO, | Genbii ocamox | _————__ | —
HCI — —
No 4 No 5 No 6

Ne 4

Ne 5 —~_

No 6

Torma Ta mpobupka, ¢ KOTOPOH HHYET0 HE MPOpearnpoBajio, U Co-
nepxut HCI.

5.
ITpoBeneM ykazaHHYIO peakmuio.
2NH,NO; + Ca(OH), = Ca(NO;), + 2NH; T + 2H,0
WX Henmb3sl cMemMBaTh, T.K. B Pe3yJbTaTe B3aUMOJCHCTBHS BBIJCIS-
eTCsl aMMHaK.

IlpakTuueckoe 3ansarTue Ne 7.
KauecTBeHHOE onpeiesieHne yriiepoaa
U BOJOPOJA B OPraHUYEeCKHUX BellecTBax

a) CrakaH 3amoTes1 MOTOMY, YTO IIpU FOPEHMH rasa (CrupTa) BhIJE-
nstorest CO, u Boga (map). [lap kKoHIEHCHpYeTCs Ha XOJIOJHBIX CTEHKaX
CTakaHa, ¥ OH 3aloTeBaeT. B ciydae ¢ THAPOKCHAOM KalbIusi Oelble
MIATHA TOSBISAIOTCS U3-3a oOpazoanus CaCOs.

Ca(OH), + CO, = CaCO;4 + H,0

U3 ombITa cieayeT, YTO B CrOPEBIIEM BEIISCTBE €CTh YIIEPOI U BO-

JOPOJI.
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0) DKCIepUMEHT POBOANUTCS AHATOTUYHO OIBITY ).
VYpaBHeHHE peaKkuy FropeHus mapaduHa:

o

49 T
CigHsqt—-0,==16C0y] +17H,0

Jnst oOHapyxeHnst cBOOOHOTO Yriepoja B IUIAMEHH CBEYHM HYKHO
MOJIeprkaTh YUCTOE CTEKIO Haja miamMeHeM. CTEKIO MOCTENEeHHO 3aKOIl-
TUTCS. DTO M €CTh CBOOOTHBIN YIIIEPO.

B) YpaBHEHHUE peakIvu:

o

CygHg +49CUO==16CO, + 17H,0 +49Cu

W3BecTkoBas BojJa moOeseeT, BCIEACTBHE 00pa30BaHUsI HEPACTBOPH-
Mmoro kapbonara, CuSO, mocuHeeT u3-3a 00pPa30BaHUs KPUCTAIIOTUAPA-
Ta CuSO, * 5H,0.

IIpakTHuyeckoe 3ansaTHe Ne 8.
IHonnyueHue 3TH/IEHA M U3YyYE€HHUE €ro CBOICTB

[Monyuenne sTuaeHa.

KonnentpupoBanHasi cepHasi KUCIIOTa 00J1a1aeT CBOWCTBOM OTOMPATh
BOJly Y APYIMX BELIECTB. DTO CBOMCTBO HMCIOJIB30BAHO JUIS MOJYYEHHMS
STUIICHA.

HzSO4 (KOHH)

C,H;OH = ot + 10!

Boma dacTHYHO KOHAEHCHpYETCs Ha CTEHKaX MPOOWPKH U CKaTHIBa-
eTcs 00paTHO B pacTBOP. DTUIICH YXOIUT MO Ta3000pa3Hoil TpyOKe.

CBolicTBa DTUJICHA:

[Ipu mpoOyNbKMBAaHUH JTHIEHA Yepe3 PacTBOp OpPOMHOI BOIBI H
IepMaHTaHaTa IMPOUCXONUT 00ECI[BEUNBAHHE.

Br2 (aq) + C2H4 = C2H4Br2

OTHUIICH TOPUT KEITHIM IUIaMEHEM, TIPH BHECEHUH (papopoBoi yami-
KM OHAa YEpHEeT, M3-3a HEINOJHOTO CrOpaHWs JTHIIeHa o0pas3yeTcs CBO-
OOIHBINA YTIepol — caka 4epHOro mBeTa. [Ipu BIyBaHHH BO3IyXa B
miaMs 3TUJIEHAa MPOUCXOIUT IOJHOE CrOpaHHWE STHIIEHA, W IUIaMs W3
JKEIITOI0 CTAHOBHUTCS CHHHM.

o

C,H,+30, == 2(:02T 21,0
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IIpakTnueckoe 3ausitue Ne 9.
HN3y4denne cBoiicTB Fe u ero coexmHenni

1.
HabmromaeTcst BrIeNIeHHE Ta3a. JDTOT ra3 — BOJOPOJ, KOTOPBIHA 00-
pa3syercs IpH peaKuy:
Fe + H,S0, = FeSO, + H,T
Fe + 2HCI = FeCl, + H,T
I'Bo31p, BHeceHHbIN B CuCly, MOKPBIBAETCSI MEJBIO BCIEICTBUE DJICK-
TPOXUMHUUYECKON pPEaKLUU.
Fe + CuCl, = FeCl, + Cud
Fe® + Cu®" = Cu® + Fe**

2.
B 00oux ClIydasX OKCH/J KeJI€3a paCTBOPACTCA IPU HArpeBaHUM:
o

Fe,05 + 6H + 6C1"=—=2F¢*" + 6CI” + 3H,0
tO
Fe,0; + 6H" + 350, ==22F¢*" + 350,% + 3H,0

3.

B 06enx npobupkax o0pa3yroTcsi CTYJACHUCThIE OCAJIKH.

Ocanok Fe(OH); — Oypsrit, a Fe(OH), — Genbiii, HO ObicTpo OypeeT
u3-3a obpasosanus Fe(OH); (oxuciseTcs Bo3ayxom):

Fe? +2CI + 2Na" + 20H = Fe(OH),4 + 2Na" + 2CI”
Fe' + 3CI + 3Na" + 30H = Fe(OH);4 + 3Na" + 3CI”

IIpu noGaBneHHnU COJITHONW KUCIOTHI K ruapoxcuny skemesa(ll) run-
POKCH pacTBOpsieTcs, Mpu N00aBICHUU THAPOKCUAA HATpusi — HeT. B
ciyuae Fe(OH); ruapokcua pactBopsercs kak npu gobasiennn NaOH,
tak u HCL:

2CI" + Fe(OH), + 2H "= 2H,0 + Fe*" + 2CI”
3CI + Fe(OH); + 3H'=3H,0 + Fe’" + 3CI"
Na" + Fe(OH); + OH =Na' + [Fe(OH),]

4.
Ocamok modypen, Fe(OH), okucmuics Bo3mgyxom go Fe(OH);:
4Fe(OH), + O, + 2H,0= 4F¢(OH);

5.
ITocne cnuBanus pacTBOPOB 00pa3yeTCsi CHHUIN pacTBOP.
FeCl, + K;3[Fe(CN)s] = KFe[Fe(CN)g] + 2KCl
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O06pa30oBaBIIMIiCS KOMIUIEKC Ha3bIBaeTCsS TYpHOYNIeBa CHHb.
IIpu cnuBannu pactBopoB FeCl; u KSCN obpasyetcs sipko-KpacHBIi
pactBop. Okpacky pactBopy npuzaaet pomanus xene3a(lll) — Fe(SCN),
FeCl; + 3KSCN = Fe(SCN); + 3KCl

6.
B pacTBOpe MpOMCXOANT YaCTUYHBIN THIPOJIH3 BEIIECTBA.
2FeSO, + 2H,0 € (FeOH),SO, + H,SO,
W3 ypaBHeHMs peakLii BUAHO, YTO B Pe3yJbTaTe IMApOIn3a o0pasy-
eTCsl KHCIIOTa, T.€. PACTBOP COJIM MMEET KHUCIyIo peakiuio cpensl. Ilo-
3TOMY JIakmyc B pactBope FeSO, kpacHbIi.

IIpakTnueckoe 3ausitue Ne 10.
Pelenne 3xcnepuMeHTAILHBIX 33/1a4
no pasaenay «MeTtanab»

1.
I-p1it HaGop (Ne 1, 2, 3)

BemecTna:

Na,COs; MgCl,; BaCl,

IpunuBaeM pacTBOp JaKMyca K KaKJIOW MPOOHPKE, TaM, TJe JTaKMYC
mocuHeet, Haxoautcst Na,CO; (menoyHas cpena):

Na,CO; + H,0 &€= + NaHCO;

K nBym ocraBmumes npodupkam go6asisiem Fe,(SO,);,Tam, rie Bbi-

mazgeT Oenblii ocanok, Haxoaurcs BaCl,:
3BaCl, + Fey(SO4); = 2FeCl; + 3BaSO4{

B ocraBiieiics mpobupke HAXOaUTCs, ciaeaoBareibHo, MgCl,.

1I-oit HaGop (Ne 4, 5, 6)

BemecTna:

Na,COj3; CaCl,; KC1

Jlakmycom ompenensiem Na,COs, Kak B mepBoM Habope.

K aBym octaBmmmMcs npobupkam no6aBiisieM pacTBOp kapOoHaTa Ha-
Tpus, MpobupKa, B KOTOpoH Boaa momyTHeeT, cojepxut CaCl,, ocTtas-
mrasicsa npobupka ¢ KCl:

CaCl, + Na,CO; = CaCOs4 + 2NaCl

III-nit HaGop (Ne 7, 8, 9)

Bemectra: AICl;; BaCl,; FeSO,

K kaxnoii nmpodupke nodasum pacteop Ki[Fe(CN)g] (sxenToit kpoBsi-
HOM COJIM), paCTBOP OKpacuTcs B cMHUH 11BeT — TaM FeSO,.

79



http://alexbooks.ucoz.com/load/reshebniki/68

FeSO, + K5[Fe(CN)y] = KFe[Fe(CN)s ¥ + K,S0,
K nByMm ocrtaBmmMcs mpoOupkaM MPUIMBaEM JIAKMYC, TaM, TJe Jak-
Myc nokpacHeer, conepxutcs AlCl; (kucnas cpena):
AICI; + H,0 €2 AI(OH)Cl, +HCD

2.

CHayajia pacTBOPUM IOPOLIKH B BOJIE, M3 3-X MOPOIIKOB PAaCTBOPHT-
Csl TOJIBKO coJia.

K ocraBmmmes nByMm mopomrkam npuibeM pactBop H,SOy: Belnene-
HHE My3bIpbKOB ra3a ykassiBaeT Ha CaCOj; (Mel), ocTaBIIeecs BELIECTBO
— rurnc (CaSQy).

H,S0, + CaCO; = CaSO44 + 2H,0 + CO,T
2H" +80,” + CaCO; = CaSO44 +2H,0 + CO,T

3.
BpeMeHHaﬂ KECTKOCTh:
Ca(HCOs), + Ca(OH), = 2CaCO;4 + 2H,0

Ca(HCO:), —%» CaCOsl +H,0+CO,?T
YCTpaHCHI/Ie HOCTO?[HHOI\/'I KCECTKOCTH.
CaSO, + Na,CO; = CaCO;4 + Na,S0O,

4.

IIpoBeneM HECKOJIBKO PEAKIMIA:

a) Ca(OH), - CaCO; —»Ca(HCOs), — CaCO; — CaCl,
Ca(OH), + CO, = CaCO;4 + H,0

CaCO; + CO, + H,0 = Ca*" + 2HCO5~

Ca(HCO3), :t_>Caco3¢ +H,0 + CO,T

CaCO; + 2H" + 2CI'= Ca*" + 2CI" + H,0 + CO,
CaCO; + 2H" = Ca>" + CO,T + H,0

6) MgO — MgCl, — MgCO,

MgO + 2H" + 2CI" = Mg*" + 2CI" + H,0

MgO + 2H" = Mg*" + H,0

Mg*" + 2CI" + 2Na" + CO;* = MgCOsd + 2Na™ + 2CI°
Mg*" + CO,* = MgCO{

5.
Iomyunm Al(OH);. Imst 5TOro mpoBeneM peaklMI0 MEXIY pacTBO-
pamu AlCl; 1 NaOH.
AICl; + 3NaOH = Al(OH);4 + 3NaCl
AP* +30H = Al(OH):d
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Ecnu akkypaTHO NMpuIMBaTH MIENOYb, TO BBINAAET OEINbI CTYJIEHH-
CTBII 0canok runpokcuaa. [TomydeHHBIN 0caok pa3oyibeM Ha 2 mpooup-
ku. K oxgnoit no6asum HCl, k npyroit n36srtok NaOH. B 06oux ciyuasix
ocazok pactBopurcsa. CnenoBatensHo, Al(OH); — amdoTepHsIit rumpo-
KCHJ,.

Al(OH); + NaOH = Na[Al(OH),]
Al(OH); + OH = [AI(OH),]”
Al(OH); + 3HCl = 3H,0 + AICl;
AI(OH); + 3H" = A" + 3H,0

6.
Conbem pactBopsl CaCl, n Na,COs
CaCl, + Na,CO; = CaCOsd + 2NaCl

Comsem pactBopsl NaOH u HCl
NaOH + HCI = NaCl + H,O

7.

IMpunuBaem K;[Fe(CN)g] k FeSO,4, oOpasyercst xapakTepHblii CHHHI
pactBop

Fe*" + SO~ + 3K" + [Fe(CN)¢]* =
= KFe[Fe(CN)y] + 2K" + SO,

K pactBopy Fey(SO,4); mprummBaem KSCN, moxydaeM KpacHEIA pac-

TBOD:
2Fe*" + 380,45 + 6K' + 6SCN™ = 2Fe(SCN); + 6K + 3S0,>

8.
Cuayvana nomyyum CaCO; u3 Ca(OH), u Na,CO;
Ca*" + 20H +2Na' + CO;* = CaCO3\ + 2Na* + 20H"
Ca*" + CO;* = CaCO{
Homyanm CaSO, u3 H,SO,4 u Ca(OH),:
Ca*" +20H +2H' + SO,* = CaSO,4 + 2H,0

9,
CHaqana HOHy‘II/IM FI/I)IpOKCI/I}I JKejes3a.
FeCl; + 3NaOH = Fe(OH)34 + 3NaCl

Ocaok OTGUIBTPYEM H IIPOKATHM:
t

2Fe(OH); = Fe,0; + 3H,07
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10.
ANIOMUHHUH pacTBOPUM B KHCJIOTE, 3aT€M OCAIUM €TI0 THIPOKCHN, 3a-
TEM C I/136I>ITKOM meaouyun HOJ’Iy‘II/IM paCTBOpI/IMI)If/'I KOMIIJICKC.
2Al+ 6HCl = 2AICL; + 3H,T
AICl; + 3NaOH = AI(OH);4 + 3NaCl
Al(OH); + NaOH = Na[Al(OH),]
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JIABOPATOPHBIE OIIBIThI

OnbIT Ne 1.
HccaenoBanue BenecTs
HA JJIEKTPUYECKYIO MIPOBOAUMOCTD

1.

CHauana HccliefyeM Ha 3JIEKTPONPOBOTHOCTh KPHUCTAIUIMUECKUI
NaCl. Ecnu mogHecTH cyxme 3JEeKTPOJbl mpubopa K CyXOil CONU, TO
MBI yBUAMM, 4To TBepAbld NaCl He mpoBOIUT TOK (JIaMIlo4yKa He 3a-
ropaercs).

IIpoBepuM 3IEKTPONPOBOAHOCTH AUCTHIUTUPOBAHHONW BOABI. OKa3bl-
BAeTCA, YTO YHCTAsI BOJA TaKKe HE IPOBOJIUT TOK.

Teneprs pacTBOpPUM KpPHUCTAJUIMK CONH B JUCTHJUIMPOBAHHON BOJAE M
BHECEM B IOJydEHHBIH PAacTBOP IEKTPOIBI Ipubopa. MBI yBUAMM, YTO
JIaMTIOUKa SIPKO 3aropenacs, T.e. pactBop NaCl mpoBoauT Tox.

OJEeKTPUUECKUH TOK HPOBOJAT TOJBKO T€ BENIECTBA, KOTOPBIE CO-
JepKaT cBOOOJHBIE MOHBI (HampuMmep, pacTBOpHl). Boga HOHOB mpakTu-
YEeCKH He COJEPKUT, a B kpuctamwnieckoM NaCl Bce HOHBI CBs3aHbI, 10-
3TOMY TOK OH HE IPOBOJUT. B pacTBOpe k€ MPOHUCXOAUT AUCCOIHALINSI
MOJIEKYJ Ha MOHBI, TIOATOMY PacTBOP MPOBOAUT TOK, T.€. SBISIETCS JJIEK-
TPOJIUTOM.

2.

Bo Bcex TpEX CTaKaHax MpOXOAUT BHCKT‘pI/I‘IeCKI/Iﬁ TOK (Ha6J’IIOI[aCTC$[
TOpeHue J'IaMl'IO‘IKI/I), T.C. BCC TPHU PACTBOPA ABIAIOTCA DJICKTPOJIUTAMMU. B
pacTBOpax COACPIKATCA CBO6OI[HBIG HWOHBI, O6paSOBaHHBIe 3a CUCT JHUC-
conyanry MOJICKYJ B BOJEC, 6naroz(apﬂ MM BO3HHUKACT JJICKTPOIPOBOA-
HOCTb.

OnbIT Ne 2.
N3yuenue nBuKeHHUsI HOHOB
B JJIEKTPUYECKOM I10J1e

1.

CMOYEHHBIH B IIEJI0YN KOHEI HUTKH OKPACHTCS B MAJIMHOBBIH IIBET
3a cueT (eHondranenHa. Co BpeMeHEM OKpalleHHas 4acTb HUTH OyIer
YBEJIMYHMBATHCS, M IIOCTETICHHO OHA CTaHET MAJMHOBOM BCs. DTO SBIEHHE
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MIPOUCXOIUT H3-3a MepeMelieHus ruapokco-annoHoB OH ™ Bmoms HUTH
O] EMCTBUEM DJIEKTPHUUECKOro Toka. OTpUIATENFHO 3apsKeHHBIE HO-
HBI IPUTATHBAIOTCS K MOJIOKHUTENBHOMY 3JIeKTpoy, T.e. OH mepemerna-
eTcsl OT KaToza («—») K aHOIy («+»).

2.

[IpoBenem ananornyusli oneIT ¢ pactBopoM CuSO,.

Tomybast okpacka mepememaercss OT aHoHA («+») K KaTtomy («—»).
Owua Bo3HuKaet 3a cuer Cu’’, KOTOpPHIH MPUTATMBAETCSA K OTPHIATETHHO-
MY 3JIEKTPOJY.

BreiBon: et penondranenna mmenstot noasl OH, pactsop CuSO,
B roy6oii 1BeT OKparmiBaroT Houbl Cu’’.

OnbiT Ne 3.
IIpoBenenue peakuuu o0MeHa
B PacTBOpPAax JIeKTPOJIHTOB

1.

[IpoBeneM HECKOJIBKO peaKIHii.

a) B3anmopneticteue mexny pactBopamu NaOH u FeCly

3NaOH + FeCl; = 3NaCl + Fe(OH);4
30H + Fe* = Fe(OH),4

Habmonaercss BbImajseHne Oyporo CTYAEHHCTOTO ocajka. Peakims
mpoxoauT B oObruHBIX ycnoBusax. (Ilpm moGaBnmenmm u30biTka NaOH
0Ca/I0K MOXKET PaCTBOPHUTHCSL.)

0) B3aumoneticteue Na,COj; ¢ CaCl,
Na,CO; + CaCl, = 2NaCl + CaCO5{
CO;” + Ca® = CaCOsd
Beinanaer 6enblii ocaok. Peakiust uaeT B OObIYHBIX YCIOBHUSIX.

B) Bzaumopeiicteue mexny pactBopamu K,CO3; u HCL
K,CO; + 2HCI = 2KCl + H,0 + CO,T
CO,” +2H" = CO,T + H,0
Beinensercst ra3 (mpu OOBIYHBIX yCIOBUSX). IIpu HarpeBaHuM Hpo-
OUpPKU BBIICIICHUE TPOUCXOTUT Ooiee OypHO.

r) B3anmoneiicteue mexay NaOH u HCl (¢ dperondramenrom).
PactBop NaOH 3a cuet peHONpTaNCHHA UMEET MATMHOBYIO OKPACKY.
IMocne peaknmu ¢ HCl manuHOBas okpacka IpomnajgaeT, pacTBOP CTaHO-
BUTCS IPO3PAYHBIM.
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NaOH + HCI = NaCl + H,0
OH +H'=H,0

1) B3aumoneiicteue mexay FeCly u KNO;
FeCl; + KNO; #
Peakuusi He MIET HU NPU KaKUX YCJIOBHUSX, T.K. IPU B3aUMOJICHCTBUN
He 00pa3yloTcs ra3, 0caJloK UM BOJa.
BriBoa: peakuuu ocaxieHus, 00pa3oBaHMs BOJIbI WM I'a3a B pacTBO-
pe uayT 6e3 Kakux-mubo JIOTIONHHUTENbHBIX YCIOBUIl, IIPH KOMHATHOM
TeMIieparype.

2.

Iepeuncmum Bce peaktuBbl: pactBopel NaOH; Ca(OH),; HCI;
Na,COs3; K,COs; CaCly; FeClsy; KNOs; denondTanens.

Hawm myxuo momyunts CaCO;. s storo nogoiiayt: K,COs, NayCO;
u Ca(OH)z, Caclz.

3armmeM BCE€ BO3MOJXHEIC peaKL{I/II/I.
K,CO; + Ca(OH), = CaCO;4 + 2KOH
Na,CO; + Ca(OH), = CaCO; + 2NaOH
K,CO; + CaCl, = CaCO;4 + 2KCl
Na,COj; + CaCl, = CaCO3d + 2NaCl

Taxxe moxuo momyunts CaCO;, mpoaysas uepe3 pactBop Ca(OH),
YIJIEKUCIIBIH Ta3 ¢ MOMOIIBIO TPYOOUKH.
Ca(OH), + CO, = CaCOs4 + H,0

OnbIT Ne 4,
O3HakoMIeHHE
¢ o0pa3uamu cepbl
U ee MPUPOAHBIMHU COEeTUHEHH SIMU

1.

®du3nuecKkue CBOMCTBA CEPHI.

Cepa sBIAETCS TBEpABIM BEIIECTBOM, HE PACTBOPUMBIM B Bojie ( IpH
TIOTIBITKE PACTBOPEHUS BCIUIBIBAET HA MOBEPXHOCTDH), PACTBOPHUMA B He-
KOTOPBIX OpPraHMYeCKHX BEIIeCTBaX, UMEET JKEITHIH IBET, Oe3 3amaxa,
JIETKO TUIABHUTCS, UIMEET HECKOJIbKO MOAU(PHKAIMH.

2.
Ommiem npupoiHbIe MOAU(UKAINH CEPBI.
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Pu3nueckue CBOMCTBA
Hazpanue Qopmyna | arperaTHoe
1BET TBEPIOCTh
COCTOSIHUE
CEpHBII . CBETIIO- .
FeS, TBEPIBIN . XPYTKHAN
KOJTYEIaH HKEITHIH
[UHKOBAs . . .
/nS TBEPJIbIi Oenblit TBEPJIbIi
oOMaHKa
CBHUHLOBBIN N . .
PbS TBEP.IBIN YepHBIN XPYTKHAN
Oneck
MEIHBIN . . "
FeCuS, TBEPJIbIH YepHBII XPYIKUT
KOJTYeIaH
AHTUJIPUT CaSO, TBEPIBIH OeTbIit XPYIKHAN
CaSO, * . St .
THIIC TBEPIBIN JTBIH TBEPIBIN
« 0,5H,0 P P
6 Na2SO4 ® o 6 o o
MHUPAOHITUT TBEPIbIH JIBIH TBEPIbIHA
P « 10H,0 P P
OnbIT Ne S,

Pacno3naBanue cyiab(paron

1.
HabmromaeTcst mosiBiieHre Oenoro ocajka B MpoOUpKe ¢ Cyiabdarom
Hatpus. B 1pyrux npoOupkax BUANMBIX U3MEHEHHI HEe HaOII0IaeTCsl.
BaCl, + Na,S0, = BaSO,{ + 2NaCl
B2’ +2CI" +2Na" + SO,” = BaSO,) +2Na" +2CI"
B2’ +S0,” = BaSO4

2.

s onpenenenns CuSO, Hano yOoeauThCs, YTO BBIAAHHBIE KPHUCTAl-
JIBI COZIEPIKAT Cu’u SO427. Jl1s sToro cHavana qo6asum Hemuoro NaOH
K PacTBOPY U3 BBIJAHHBIX KPUCTAILIOB.

CuSO, + 2NaOH = Na,SO, + Cu(OH),
Brinan cunuit ocasiok, T.e. MCXOHBIN pacTBOP coaepxal Cu*.

Teneps nobasum k pactBopy BaCl,
CuSO, + BaCl, = CuCl, + BaSO,{
OGpasoBaics Genblii 0cajok, T.e. pacTBop comepxkan SO~ . Creno-
BaTeJIbHO, UCXOJIHOE BelecTBO coaepkUT CuSO,.
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3.
B npobupke ¢ cepHON KUCIOTOH BBIMIAAET Oenblii ocagok. B apyrux
MpoOUpPKaxX HUYETO HE TIPOUCXO/IUT.
BaCl, + H,SO, = BaSO,4 + 2HCl
BreiBoa: cynbdar-MOHBI paclo3HAOTCA C IOMOIIBI0 PACTBOPHUMBIX
cosei 6apus.

OnbIT N° 6.
B3aunMopaeiicTBue coJsieli aMMOHUSA
€O HIeJT0YAMH

1.

IMpu cnuBanuu pacrBopoB NH4Cl u NaOH BuauMmbIX n3MeHEHHH He
mpoucxoaut. HarpeBaem mosydeHHYIO0 CMeCh MOYTH JI0 KUICHUS (He 3a-
ObIBaliTe 0 TexHuke Oe3zomacHocTH). [TogHOCMM K MPOOUPKE CMOUEHHYIO
BOJIOM OyMaXkKy JIakMyca, JJakMyc cuHeeT. 13 mpoOupku BBIAETSIETCS Ta3
C PE3KHUM XapaKTEePHBIM 3allaXOM. TO aMMHAK.

tO
NH,Cl + NaOH = NH;T + H,0 + NaCl

2.

Hnsa ompenenerns (NH,),SO, HY)KHO OTAEIBHO OIPEHEIUTH HOHBI
NH, 1 SO,

Cynbdar-uoH ompeaenseTcs ¢ MOMOMIBI0 KaTHOHA Ba®" (manpumep,
pactBop BaCly).

(NH,),SO, + BaCl, = BaSO,J + 2NH,CI

Brmmagaer Oenslii 0camok.

Hon aMMOHUS oTnipeAessieTCs] aHAIOTUYIHO MPEIBIAYIIEMY OTIBITY.

Hobaensem pactBop NaOH u HarpeBaem.

(e}
(NH,),SO, + 2NaOH S Na,SO, + 2NH;T + 2H,0
Briaensromuiics ra3 UMeeT pe3Kuil XapakTepHBIM 3amax, a TakkKe U3-
MEHSET OKpPACKY JIAKMyca.
BriBon: peakuuu coneld aMMOHHS CO MIEOYaMH MOTYT OBITh HCIIOJb-
30BaHBI B TA0OPATOPHH AJIS IMOTyYCHUS aMMHAKA.

OmnbiT Ne 7.
O3HakoMJIeHHE ¢ A30THBIMH y100peHUus MU

1.
CocTaBUM NpeUI0KEHHYIO TaOIUILy
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HasBanue XuMuyeckas Buewnwuii Bun, | PactBopumocts
ynoopeHust dbopmyna LIBET B BOJIC
aMMHavHas Oecnblie
NH4NO; xopouias
CeuTpa KPUCTAJIIBI
HaTpHeBast Oecnblie
p NaNO; xopouas
CeIuTpa KPUCTAJIJIBI
cynbdar Oecnblie
yaod (NH,),SO, xoporwas
aMMOHUS KPUCTAJIIBI
NH, Manas
_ Oenblie
MOYEBHHA o= pacTBOPUMOCTD
NH KpHUCTaJLIbI
2 B BOJIE
2.

YacTb ONMIIOK B OIBITE PACTBOPSIETCS, CIBIIIHO LIMIICHUE, MTOSBIISET-
cs1 Oypoe 00s1auko, MpoOHpKa 3aMETHO HATrPeBaeTCsl.
Hannast peakuus noareepxaaer Hammuue NOs .

2NH4NO3 + HZSO4(K0HL[) = (NH4)2$O4 + 2N02T + HzO + % OzT

AmnanornyHast peaknus OyaeT HPOXOTUTh C HATPUEBOH CEIUTPOIf
(NaN03)

3.

HpI/I HarpeBaHu HAYUHACT BBIACIATBHCA I'd3 C PE3KUM XAPAKTCPHBIM
3alraxom. J'IaKMyc OKpalInuBacTCsA B CHHHI OBCT. DTOT ra3 aMMHaK.
o

t
NH,NO; + NaOH =2 NH;T + H,0 + NaNO;

OnbiT Ne 8.
O3nakomiienue ¢ GochopHbIMH yI100pEeHUAMU

1.
CocTaBuM NPEIOKEHHYIO TaOJHILY.

HasBanue XuMuyeckas Buewnuii Bun, | PactBopumocts
ynoopeHust dbopmyna 1IBET B BOJIE
BOMHOM OenbIi
A Ca(H,PO,), xoporas
cynepdocdar MOPOIIOK
ochopuTHas Genbrit
bocop Ca3(POy), O4YCHb TUTOXast
MyKa MOPOTIIOK
ammodoc (NH,),HPO, + Oemre xopormas
+ NH,4H,PO, KPHUCTAJLIBI p
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HasBanue XuMuyeckas Buewnwuii Bun, | PactBopumocts
yI00peHHs dopmyna I[BET B BOJIE
GemnbIit
MpeuunuTaT CaHPO, cpeaHsis
MOPOUIOK
MIPOCTOM Ca(H,POy), + OenbIi
CpenHss
cynepdocdar + CaSO, MOPOIIOK
2.

IIpu noGaBneHMHM K OOOMM pacTBOpaM BBINAJAET KEITHIH OCaIOK
Ag3PO4Z
6AgNO3 + Ca(H2PO4)2 = 2Ag3PO4J/ + 4HNO3 + Ca(N03)2
3AgNO3 + (NH4)2HPO4 = Ag3PO4\L + 2NH4NO3 + HNO3
3AgNO3 + NH4H2PO4 = Ag3PO4\L + NH4NO3 + 2HNO3
IIpu no6asnennu B npobupku HNO; ocagku pacTBopsroTcs
Ag3PO4 + 3HNO3 = 3AgNO3 + H3PO4
Bonee cunpHast KucIoTa BEITECHSET OoJiee cnabdyro.

OmnbIT Ne 9.
O3HakoMJIeHHE CO CBOWCTBAMH
KapOOHATOB M r'MIPOKAPOOHATOB

1.
IIpu no6asnennu HCI Beimensiercst GecuBeTHbl ra3. Cnuau B mpo-

OupKax MOTYyXJH, T.€. Ta3 HE MOJJCPKUBAET TOPEHHE. ITOT Ta3 — yrJe-
KHCJIBIN.

CaCO; + 2HCI = CaCl, + H,0 + CO,T
CaCO; +2H" + 2CI" = Ca*" + 2CI" + H,0 + CO,T
CaCO; +2H" = Ca*" + H,0 + CO,T
Na,CO; + 2HCl = 2NaCl + H,0 + CO,T
2Na" + CO,* + 2H" + 2CI" = 2Na* + 2CI" + H,0 + CO,T
CO;* +2H"=H,0 + CO,T
BoiBox: s oGHapyxenns uona COs> MOXeT ObITh HCIIOJb30BaHA
KHCJIOTa 6onee CUJIbHAsA, Y€M YyTroJIbHasd.

2.

[IpoBengeM HECKONBKO OIBITOB!

a) Ca(HCOs), + Ca(OH), = 2CaCO+\ + 2H,0
Ca*" + HCO; + OH = CaCOs{ + H,0
Brimagaer Oenslii 0camiok.
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0) ITpu narpeBannu NaHCO; ombiBaeT U yMeHbIIaeTcsi B oObeMe.
Berigessiercst Bozia, mapbl KOTOPOU KOHICHCHPYIOTCS Ha CTCHKAX IMPOOup-
ku. ['a3 yepe3 ra300TBOIHYIO TPYOKY MOCTYIAET BO BTOPYIO MPOOUPKY U
npoOynbkuBaercs yepe3 pactBop Ca(OH),. PactBop myTHeeT — BhIma-
naet Oerblil ocaoK.

2NaHCO; == Na,CO; + H,07 + 0,1

Ca(OH), + CO, == CaCO;l + H,0
TpyOouky BBITACKHBAIOT U3 BOJBI, a TONBKO IMOTOM IPEKPAIIAlOT Ha-
IpeBaHue, T.K. IPH OXJIAKACHUH BOJA MOXKET 3aCOCaThcsa B MPOOUPKY C
NaHCO; (Bcnencrtue ymeHblieHus AaBieHus B npodupke ¢ NaHCOs;).
BrIBoJ1: KapOOHATHI MOXKHO MOJYYHTh, TPOKAIUBas THAPOKAPOOHATHL.

3.

B yueGHMKe momyiieHa ommOKa: MO BCeH BUAMMOCTH, B MEPBYIO MPO-
oupky Hamm 1 mut pactBopa Na,COs, B APYryro HOMECTHIHM KYCOK Mena
(CaCO;) u mommu 1 mu Bogpl. [o6aBuwmu B 00e mpoOupku o 2—3 Karum
¢denondranenna. B mpodupke ¢ pactBopom Na,CO; denondranient ok-
paluBaeTCs B MaJMHOBBII 1IBET. B pacTBOpe NPOUCXOAUT YaCTUYHBIN
THAPOJIM3 KapOoHaTa HaTpHs, T.€. PACTBOP UMEET ILEJIOYHYIO CPELY.

Na,CO; + H,0&= NaHCO; + a0
Mern m10X0 pacTBoOpsieTcs, U B IPOOUpPKE HIYETO HE IIPOUCXOIUT.

4.
ITpu peakuun pactBopoB Na,CO; u CaCl, BeimagaeT Genblif 0cagoK.

Na,CO; + CaCl, = CaCO;4 + 2NaCl

CO;* + Ca’ = CaCOsd
IIpu no6asnennn pactBopa HNO; ocanok pactBopsiercs. Beinemnser-
csl ras.
CaCO; + 2HNO; = Ca(NOs), + H,0 + CO,T
CaCO; +2H" = Ca™ + H,0 + CO,T

OnbIT Ne 10.
O3HakoMI/IeHMe C TPUPOAHBIMH CHINKATAMHU

1.

KBapry wucnoip3yercs Uil BBICOKOKAYECTBEHHOTO TEPMOCTOHKOTO
CTeKJIa M TpPH Pa3IMYHBIX XUMHUYECKHX CHHTe3aX. llomyaparoneHHbIH
KaMeHb sIIMa HCIOJb3yeTcd B KadecTBe MojenouHoro. Kpemuuil mc-
NIOJIB3YETCsl B IOJIyNIPOBOJHUKOBOM TexHuke. Ilecoxk ucnomnb3yercs B
IIPOU3BOJICTBE CTEKJIA U B CTPOUTEIILCTBE.
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2.
CocTaBuM MPEIUIOKEHHYIO TaOIUILY
Hazpanue .
CocraB CgoiicTBa ITpumenenne
CHJIMKATa
METaCUJIUKaT . Oeblif I[BET, JIeNIaloT KIIeH
Na2SlO3
HATPUS MsTrde CTEKIa U CTEKIIa
METacCUJINKaT K-SiO Oeblii IBET, JIeNaroT Kiekh
KaJIust 2203 MsIrye CTeKIa M CTEKIIa
OpPTOCHIIMKAT . OeIbIii IBET, JIeNaroT KIIeh
Na48104
HATpUS MsIrye CTeKIa M CTEKIIa
cMech KBapIia,
OTJIEIIKa,
[TOJIEBOTO IIIIIaTa .
TpaHUT 3ePHHCTHIN CTPOHTENEHBIC
M CTHOA MaTepuabl
(Si04: 70%) P
COCTaBHOH
o KzO * A1203 * v
IOJIEBOH IIIIIaT . 6Si0 Oebli KOMIIOHEHT
2 rpaHuTa
. N H3JIEHS U3
KaOJIMH AlL(Si,0,0)(OH OenbIit
Aly(S140,0)(OH)g DL
COCTaBHOM
cIozia KH,Al3(Si04); XpynKast KOMITOHEHT
rpaHura
. Oenblit OTHEYIIOPHBIE
acbect MgsSi;041(OH)e . yrop
OTHEYIOPHBIH MaTepPHaJIbI
. OenbIit OTHEYIIOPHBIE
TaJbK Mg;Si,044(OH), . yrop
OTHEYIOPHBIH MaTepPHaJIbI
Onbir Ne 11.
O3HaKoMJIeHHE C BUIAMH CTEKJIa
Ha3Banue CobIpbe IS IOJIyYEHUs! [Ipumenenue
OKOHHOE 810, Na,CO;, CaCO; OKHa
nobasku: MgO, Fe, 03, B,05
SiOZ, N32CO3, K2C03, CaCO3
nmabopaTopHas Io-
nmabopatoproe |mobaBku: MgO, Fe,O; B,0;,
cyna
Al,O4
Si0,, Na,CO;, K,CO;3, CaCO; BBICOKOKQYECTBEH-
nobaku: BaO, AlLO;, Fe,O;,|Hast mabopaTtopHas
KBapIIeBOE
B,0s, nocyia  (Harpesa-
HUE H T.J.)
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OnbiT Ne 12.
HsrorosiieHue Moaee MOJIEKY.JI
OpPraHNu4YecKuX COeJUHEeHU

A.1,2,3.

ITotomy, uto 3tot yroa (109°28") Hanboee BBIFOJICH I MOJICKYIIEI,
MOJIy4aeTCsl CUMMETPUYHAs CTPYKTYpa: aTOMbl M PaBHO OTJIAJICHBI APYT
OT JIpyra ¥ HaxOJATCS Ha OJJMHAKOBOM paccTOsSHUH OT aTomMa C. ATOMBI
BOJIOpO/Ia 00Pa3yroT TeTpa’ap, mpudeM atoM C pacrosioKeH B IEHTpE.

4. HpOCTpaHCTBCHHOC CTPOCHUC HC U3MCHWIIOCH.

5.

Obmiee: yrasl MeXIy CBS3SMH OJMHAKOBBI JUIS PA3HBIX MOJEKYI
(109°28"). 3urzaroobpa3Hoe CTPOCHHE YIICPOTHON CBSI3H OOBSICHSICTCS
yrioM (109°28") n crocoGHOCTRIO cBOOOJHO Bpamiatkcs. IIpocTpanct-
BCHHBIC M30MCEPbI HEJIB3S BbIACIUTHL MMOTOMY, YTO YTJIEBOJAOPOJIHBLIC pa-
JIMKAITBI BPAIIAIOTCS CBOOOIHO OTHOCHTEIIBHO APYT JAPYyTa.

6. Pa3mep BaJICHTHBIX YTJIOB COXpaHsETCS.

7, 8.

VY nuxjopMmeraHa H30MEpOB HET. Y TUXJIOpITaHa — 2 U30Mepa:
CICH,—CH,CI — 1,2-guxnoparaH;

CL,CH—CH; — 1,1-nuxsopaTaH.

B. 1. Metunamus siBisiercst nponsBogabiM CHy 1 NH;.

2.
[MpousBosHOe ammuaka: 1Ba aromMa H 3aMeleHbl AByMsi paluKaib-
HeIMHU Tpynmamu —CHs.

OnbiT Ne 13.
Ileperonka negru

CpaBHHM CBOICTBA EPBUYHOTO U BTOPUIHOTO KOHAEHCATOPOB

IlepBUYHBIN KOHJIEHCATOD BTopuuHslif KOHAEHCATOP
JIETKOTIOABHKHBII BSA3KHUI

OCTpBIH 3amax, TSDKEJIBIN 3arax MaszyTa
HaIOMHUHAIOINH KEPOCHH

BpeMst BeIcbixaHus 10 cekyH BpeMsi BbICbIXaHUs 49 cekyH[
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OnbiT Ne 14,
HedTs 1 npoaykThl ee nepepadoTku
3amoHUM TabmIHITy:

CaeTIible HeDTETPOTYKTHI TemHbIe He)TENPOITYKTHI
HazBanue [Tpumenenue HazBanue [Tpumenenue
BHUTaTEIH .
Bensun A " T"a3oiinb ToruBo st TOC
aBTOMOOMITEH
aBHAILIOHHOE Cma3ouHbIe
Kepocun cMasKa
TOILTHBO BEIIECTBA

IIpomykTsl IEpepabOTKH KAMEHHOTO YTJIst

TBepable NPOAYKTHI JKunkue npoayKThl I"a3000pa3Hble MPOAYKTHI
rae TJIe UCTIOJb TJIe MCIIOTh
Ha3BaHUE Ha3BaHUE Ha3BaHUE
UCTOJIB3Y 3yeTcst 3yercs
METACAYp XUMHYECKUH | CBETHUIILHBIN
KOKC cMosa oborpes
Tus CHHTE3 ras
XUMHUYECKast
aMMHaK MPOMBIIUICH
HOCTh
OnpIT Ne 15.

O3HaKOMJIEHHE ¢ MeTALJIAMH

Paccmorpum: Al, Cu, Fe, Zn.
a) OOmue cBOWCTBA: BBICOKAS TEIUIO- U AJIEKTPOIPOBOAUMOCTh, Me-
TaTMYECKUH OJIeCK.

6) Cu — KpacHBIH I[BET, JOCTATOYHO WHEPTHAS K XUMUYECKUM BEIlle-
CTBaM;

Fe — TemHo-cepoe, o6iajjaeT MarHUTHBIMEU CBOHCTBaMH, TBEPIOE;

Zn — CBETJIO-CEPHI, JOCTATOYHO aKTUBHBIN, MATKUH;

Al — cepeOpHUCThIii, TETKHiA, MSTKUAN, OKCHIHAS IICHKA.

B) Zn, Al, Cu, Fe.

r) Cu, Al, Fe, Zn.

OnbIT No 16.
O3HaKOMJIEHHE €O CILIAaBAMU METAJIOB

1. CnenuansHO MOJIy4YE€HHBIE CIUIABBI TBEpPXKE METAIJIOB W MPOYHEE.
Pasnuunsble criaBel 00J1a1al0T pa3HBIMU CBOMUTBAMH.

2. CrimaBbel TEpEHMMAIOT CBOICTBA OOpasyIOIMX WX METAIOB, HO

KpOMe TOro NMpHUOOPETAIOT CBOM: TBEPAOCTb, NMPOYHOCTH, MOBBIIICHHAS
3MEKTPOIPOBOUMOCTD (MM HA000POT).
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OnbiT Ne 17.
HN3y4deHue B3auMOACHCTBUSA
MeTAJLJIOB ¢ PACTBOPAMHM COJIei

1.
Ha6mo;(aeTcs[ BBIJICJICHUEC Ha T'paHyJIaX MUHKA METAJIJIOB:
Zn + FeCl, = ZnCl, + Fed
Zn + CuCl, = Cud + ZnCl,
2AICL + 3Zn = 2AN + 3ZnCl,

2.
AJ'IIOMI/IHI/IfI BBITCCHACT MEb U KEJIC30, KCJIIC30 — TOJIBKO MCb:

2Al+ 3FeCl, = 2AIC]; + 3Fed

2Al + 3CuCl, = 2AICL; + 3Cud

Fe + CuCl, = Cul + FeCl,
9KCHepI/IMeHTaJILHLII71 pSIZ[ BOCCTaHOBHTeJ‘IBHOﬁ CUJIBI METAJIJIOB:
Al, Zn, Fe, Cu

COBIIaAJacT C pSIZ[OM AKTHUBHOCTH.

OnbiT No 18.
N3yyenne XUMMYECKHX CBOMCTB aJIIOMUHMS

1.

PeaKHI/IH CHa4vaJla uAC€T MEAJICHHO, T.K. MIOBECPXHOCTH aJIIOMUHUA I10-
KpbIBaeT OKCcHUIHBIN cioi. Ilociie ero pacTBopeHHs HaUWHAET pearupo-
BaTh caM MeTtajl. [losBisrorcs IMy3bIPbKU Ta3a, KOTOpI)II71 MOKHO IIOJ-
JKe€4b, €CJIM OTBOJUTH €T0 Yepe3 ra300TBOJHYIO TPYOKY.

Al,O3 + 6HCl = 2AICl; + 3H,0 — pacTBOpeHHE OKCHUIHOTO CII0s

2Al+ 6HCl = 2AICL; + 3H,T — pacTBopeHue MeTasia

2H, + O, = 2H,0 — ropenue Boopoaa

2.

AIOMUHHIH NOCTENIEHHO PaCTBOPSIETCS B LIEIOYH:

2Al+ 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,T

2H, + O, = 2H,0 — ropenue Bomopoaa

BriBoa: anoMuHUI — aM(OTEpHBIA MeTalll, B3aUMOJICHCTBYET Kak ¢
KHCJIOTaMH, TaK ¥ C OCHOBAHUSAMH.
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OnbiT Ne 19.
H3y4yenue aM(poTepHBIX CBOMCTB I'HAPOKCHAA AJIOMUHNUA

1.
[Ipu mobGaBiIeHWN K PAacTBOPY COJM aJTIOMHHHUS MIETOYH 00pasyercs
CTYJEHHUCTBIA 0CaloK
AICl; + 3NaOH = AI(OH);4 + 3NaCl
AP’ +30H = Al(OH);¢

2.
B obeunx npoOupkax ocaiok pacTBOPSETCS
2AI(OH)3 + 3stO4 = A12(SO4) + 6H20
AI(OH); + 3H" = A" + 3H,0
Al(OH); + NaOH = Na[Al(OH),]

Al(OH); + OH =[AI(OH),]”

BeiBoa: Al(OH); — amdoTepHbIii THAPOKCHUII, pearupyeT Kak ¢ KH-
CIIOTaMH, TaK ¥ C OCHOBAHUSAMH.

OnbIT Ne 20.
O3HaKoMJIEHME ¢ AJJIOMHHHEM U €ro CILIaBaMH

1.

CX0JICTBO MEX]ly CAMHUM QIFOMHHHEM U €ro CIUIaBaMU: cepeOpUCThIi
O7eCK, BBICOKAs 3JIEKTPOIPOBOJHOCTh, BBICOKAs TEIJIOMPOBOIHOCTS,
JIETKOCTH (MaJiast TUIOTHOCTH ).

Otanuusi: Al — MSITKUIT METaJUT; CIJIaBbI Yallle BCEro TBEP/IbIC.

2.
3anoaHUM TabJIuILy:
HasBanwe craBa CocraB criaBa [Ipumenenue
8—10,5% Si IS OTJIMBKH JI€TajIeH
CUITYMUH 0,17—0,3% Mg | (mopmHH, KOPOOKH

0,25—0,5% Mn | ckopocteit)
3,8—4,8% Cu 1. OOIIMBKHA CaMo-

JypamOMHHUI 0,4—0,8% Mg | netoB, aBTOOyCOB

0,4—0,8% Mn

95



http://alexbooks.ucoz.com/load/reshebniki/68

OnbIT No 21.
O3HakoMJ/IeHHe ¢ TPUPOJIHBIMH COeIMHEHUSIMH KAJIbIHA

1. 3anoxaHuM TabIUIY:

HasBanue Dopmyia Brewmnuil Bun IIpumenenue
THUIIC CaSQO, * 0,5H,0 aMopdHBIT MEJIUIIMHA
CTPOUTEINbHBIN
AQHTUJPUT CaSO, HOPOILIOK p
MaTepHuai
¢dochopur Cas(PO,4);0OH MOPOIIOK ynoOpeHus
MHCHMO
Men CaCoOs; MOPOIIIOK ’
nobenka
CTPOUTEIbHBIN
MpamMop CaCO;, MOJIMKPUCTAILT p
MaTepHuai
CTPOUTENBHBIN
W3BECTHSIK CaCoO;, MOPOIIOK p
MaTepHuai

2. YpaBHEHHs pEaKInu:

CaCO; — CaO + COgT — TMOJIy4eHHUE XIKEHOU U3BECTH

CaO + H,0 = Ca(OH), — nabmomaeTcsi akTHBHOE B3aUMOJICHCTBHE
C BOHOﬁ U BBIICJIICHUC TCILIA — nonyquHe FaIlIeHOﬁ HU3BCCTH.

denondTaneHH OKPAIIUBACT PACTBOP B MAJTMHOBBIN IIBET.

OnbIT Ne 22.

O3Hakom/IeHHe ¢ YYTYHOM H CTAJIbIO

3anoaHUM TabJIuILy:

CTajJIb MAPpTEHOBCKAsA

Si: 0,12 0,30%
Mn: 0,40 0,65%
P: e 6onee 0,050%
S: ne 6omsee 0,055%

Ha3Banue crnnaBa Cocras cruraBa [Tpumenenue
C:3,7 4,2%
Si: 2,26 2,75% MIPOU3BOJICTBO CTAJIH,
YYT'yH JIUTEHHBII Mn: 0,51 0,90% OTJINBKA YYT'YHHBIX
P: 0,11 0,30% JeTajiel MalvH
S: 0,04%
C:0,14 0,22%

HM3TOTOBJICHUE JeTajei
MaIlliH U B BUJIE
nonypabprukaToB

C: 0,06%
XPOMOHHUKEIIEBas cTanb (He Si: 0,50 1,0% M3TOTOBJICHUE JIeTaNeH
prKaBeromast 1 KUCIOTOCTOH Mn: 1,0 2,0% MAIllFH ¥ B BHJIE
Kas) P: 0,030% nonypabprukaToB
S:0,020%

96




	ГЛАВА 15
	ГЛАВА 16
	ГЛАВА 17
	ГЛАВА 18
	ГЛАВА 19
	ГЛАВА 20
	ГЛАВА 21
	Практические занятия
	Лабораторные опыты



