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IJIABA 15

1. [loma Ha KyXHe MBI MOXKEM HaOJIO/ATh TaK Ha3bIBAEMOE TallleHHe
COJIbl YKCYCHOM KHCIIOTOH.
YpaBHEeHHUE peakLuu:

NaHCO; + CH;COOH = CH;COONa + CO,T + H,0

WJIA TOPEHHUE ITPUPOTHOTO rasa.
Vpasuenue peakuuu: CH, + 20, = CO, + 2H,0

2. OTBeT CMOTpUTE B YUCOHUKE.
3. OTBeT cMOTpUTE B YUEOHHKE.
4. OTBET CMOTpUTE B YUCOHUKE.

5. IlpumepoM OueHb MEAJICHHOM XUMHUYECKOW peakiMd MOXKET CIIy-
JKUTb KOPPO3Hsl JKeme3a:

4Fe + 30, + 4H,0 = 2(F6203 i 2H20)

6. Ilpumepom oueHb OBICTPOH XUMHUYECKOH PEaKIMH MOXKET CIIy-
KUTh peaklysi MEXJy BOJOPOJOM M KHCIOPOJOM, KOTOpasi CONPOBO-
JKTAETCS CHIIOBBIM B3PBIBOM W BBIACICHHEM OOJIBIIOTO KOJIMYECTBA
Tera:

2H2 + 02 = 2H20

7. IIpuMepoM XUMHUYECKON PEaKIUK, CKOPOCTh KOTOPOH MOXKHO ObI-
JI0 OBl SKCIIEPUMEHTAILHO U3MEPHTB, SBISIETCS PEAKLUsI COJISTHOM KHUCIIO-
TBI C KapOOHATOM HaTpPHsL:
Na,COj; + 2HCl= 2NaCl + H;0 +€0,T
B xoze peakiiui BBIIEISETCs YITIEKUCIIBIM a3, KOTOPbIA MBI [IPOIYC
KaeM 4epe3 pacTBOp T'MAPOKCHIA KaIbLIUs:
Ca(OH), + CO, = CaCO\ + H,0
ITo xommuectBy BhmmaBmero ocaaka (CaCOs;) MOXXHO OIICHHUTH CKO-
POCTB pEaKIIiH.
Ecmu xe yraexucnoro raza OymeT o4eHb MHOTO, TO PEaKIHs MOUIeT
JaJIbIIe:
CaCOj; + CO, + H,O = Ca(HCO3),
Ms1 OyzneM HaOMOIATh pacTBOpeHHE (FMCUe3HOBEHUE) ocaaka Kapoo-
HaTa KaJIBIH, YTO TaKXKE MOXHO OYyIeT onmcaTh MaTeMaTHUECKH U OIle-
HUTH CKOPOCTh XUMHUYECKON PEaKIINH.
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8. DK30TepMUYECKUE PEaKIIMH — PEAKIUK, KOTOPBIE UIYT C BbIACIIC-
HUEM TETIa.

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

6) Topenmne yriaepona: C + O, = CO,T

9. DHIOTEPMHUYECKNE PEAKIIUN — PEAKLUH, KOTOPBIE UAYT C IIOTJIO-
HICHUEM TEIUIa.

SIpkuM NpUMEPOM 3HAOTEPMHUUYECKON PEAKLIMU MOXKET CIYKUTh pas-
J0)KeHUe KakoH-HUOyap conu. Hanpumep, paznoxkenue ruapokapboHarta

HaTpHsL:
(0]
2NaHCO; —— Na,CO; + CO,T + H,0
nin HCpMaHFaHaTa KaJins.

2KMHO4 é Ml’l02 + KzMIlO4 + OzT
C mormnomieHrneM Teria (SHAOTEPMIYECKH) MOTYT PacTBOPSITHCS He-
KOTOpBIE COJIK B Boje, HanmpuMmep, HUTpaT Kamuss — KNOj;. (3To MoxHO
JIETKO 0OHAPYKUTh, T.K. IPH PACTBOPEHUH JAHHOW COJIM B BOJIE TIPOOHP-
Ka CTAHOBHTCS XOJIOJTHOM).

10. 3arosnoBku TaOIHUIIBI B3sITh B yueOHUKe (CTp. 8, Taba. 15.3)

XuMHUecKre
opmyBI O6pasy- | OGpasy- T[IpoucXoauT XuMHYECKas
Ne ercs ercs
CMCIINBACMBbIX p€aKkuys 110 ypaBHCHUIO
CMeCh | pacTBop
BEIIECTB
1 [Na, H,O +  |2Na+ 2H,0 =2NaOH + H,T
2 |Si0,, H,O +
3 [NaCl, H,O + NaCl=Na"+CI’
4 |C,H,0H, I, +
5 |C,H;0H, H,O +
6_|CaC0s, H,0O g
7 |CaCOs, HCI + CaCO; + 2HCI = CaCl, + H,O0 + CO,T
8 |HCl, H,0 +
9 |Zn, Cu +
10|zn, H,S0, +  |Zn+H,S0, =ZnSO, + H,T

11. H,O: BanentHocTs Booposa B Boje — I,
BaJIEHTHOCTh Kuciaopoaa B Boxe — II.

2o, MH=-—2 12 2 1 4y
»H; Mr(H)-2+Mr(0) 1-2+16 18 9
0, 0= MO _ 16 _16_8 8989
o, Mr(H)-2+Mr(0) 1-2+16 18 9



13. 2H2 + 02 = 2H20

v(H,) :—m(HZ) = l = 0,5 mosb
Mr(H,) 2

v(0y) =292 163125 moms
Mr(0,) 32

[To ypaBHEHHUIO peakIii BUIHO, YTO JUIS peaknuu x Moib O, moTpe-
Oyetcst 2x Mo Hy.

T.K. KUCIIOPOJT HAXOAMUTCS B HEJOCTATKe, TO OYAEM CUHTATh IO KU-
CIIOPOJIY.

Torma v(Hy) =2 - v(0,) = 0,03125 - 2 = 0,0625 mons Bomopoa yda-
CTBOBAJIO B PEAKIIMH.

Homyunmocs: D(H,0) = v(H,) = 0,0625 Moms BOIHL

Toraa B peakiiMOHHOM COCY/IE€ OCTAJIOCh:

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

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

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

v(H,) = 0,5 —0,0625 = 0,4375 mounb:

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

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

14. OtBer cMoTpHTE B yueOHHKE.

15. OtBer cMoTpHTE B yueOHHKE.

16.
aToM YHCIIO 3JIEKTPOHOB YHCJIO BAJICHTHBIX JJIEKTPOHOB

H 1 1
He 2 2
Li 3 1
C 6 4
N 7 5
(6] 8 6
F 9 7
Ne 10 8
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 cMOTpUTE B yUeOHUKE.
18. OTBeT cMOTpUTE B yUeOHUKE.

19. B arome kanust umeercs 19 sneKTpoHOB, KOTOphIe 3aHUMaOT 10
opburaeii.

20. B arome xyiopa umeercs 17 37€KTPOHOB, KOTOpPBIE 3aHUMAIOT 9
opburaeii.

21.
EA EA EA EA

3p
3s

2p

2s

2 B
2
2

Is

2]
= [
a 2 2

Li Na



IJIABA 16

3agauu k § 16.1.
1. OtBet cMOTpHUTE B yueOHUKE.
2. OTBET CMOTpHUTE B YICOHHKE.

3. Kpucramnmyeckasi pemerka — 3TO MEPUOJMYECKN TTOBTOPSIOIIAs-
Csl B IPOCTPAHCTBE CTPYKTYpa.

4. OTBET CMOTpHUTE B YICOHHKE.
5. OTBeT cMOTpUTE B YUEOHUKE.

6. boiree akTHBHEIM BCHICCTBOM SBJIACTCSA O30H, TaK KaK MPHU AUCCO-
ouanuu OH Ja€T 4acTUIy O', KOTOpas SABJISACTCA OYCHb CUIIBHBIM OKHC-
JIUTCIICM.

03 = 02 + O
7. Kpucrammuueckue Bemectna: Cu, CsCl.

8. CO,, N, — BemiecTBa ¢ MOJCKYIISAPHONW KPUCTAIUTMYECKON pelIeT-
KOI1.

9. Fe, SiO, — BemecTBa ¢ aTOMHON KPUCTAIUTMYECKON PEIIETKOM.

10. NaCl, LiH —semecTBa ¢ HFOHHON KPUCTAIIIMYECKOH PEIIETKOM.

3agaum k § 16.2.

1. Temmneparypa MmiIaBiIeHHs MOJEKYISPHBIX BEIICCTB ITOBBIILIACTCS C
POCTOM MOJIEKYJISIPHOU MaCCHI.

2. OTBET CMOTpPHUTE B YICOHHKE.

3. Mr(HCI) = 36,5

Mr(HBr) = 81

Mr(HI) = 128

T.x. Mr(HCl) < Mr(HBr) < Mr(HI), cnenoBarenbHo, TemiepaTypa
mwrasnenus T, (HCI) < T, (HBr) < T,, (HI).

4. I'padmkn 3aBHCHMOCTH TeMIIEpaTyp KWIEHUS W IUIABICHHS yTIje-
BOJIOPOZIOB OT MOJIEKYJSIPHOH MacChl MOXKHO IOCTPOUTH 00Jiee TOYHO.
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Ucnone3yst manaple Tabmuipl 16.1 yaeOHMKA, MBI TIpeiaraeM MpuMep-

HBIN TpaduK 3aBHCUMOCTH.
t 500

400 —
300 —

200 —

100 — /-/-"‘-
T
100 2 2 3 4] Mr (CaH2ns2)

1. 3aBHCUMOCTb TEMIIEpPATyphl KUIICHUS! OT MOJIEKYJISIPHONH Macchl
2. 3aBHCUMOCTH TEMIIEPATYPHhI IDIABICHUS OT MOJICKYJISIPHOW MacCHI
[Ipu xoMHATHOI Temmeparype:

lasein=1,234

Kugxkoctm 5<n<18

Teepapie Tena 19 <n

5. Cocras mapaduna konednercs ot CioHy n0 CssHy,, crienoBaTenn-
HO, TEMIIEpaTypa IJIaBICHHS ONPEACISIETCS:
Tnn(C19H4O) < Tnﬂ(napa(bHH) < THJ‘I(C35H72)
32°C < T (mapadun) < 74°C

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

Mr(CO,) =12 +32=44

T.x. Mr(CO,) > Mr(CO), cnenoBarenbao, CO Oyaer Kumersb npu 0o-
Jiee HU3KOH TeMIieparype.

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

Mr(SO;) =32 +48 =80

T.x. Mr(SO;) > Mr(SO,), cienoBarensHo, SO, OyaeT KumeTs npu 60-
Jiee HU3KOH TeMIieparype.

3anaun K § 16.3.
1. OTBeT CMOTpHUTE B yICOHUKE.

2. OTBeT CMOTpHTE B YIEOHHKE.

3.
E
3s | 4
2p NN N
25 | N
Is | -
11Na



4. B aTtome HaTpus 6 3alOJHEHHBIX aTOMHBIX OpOWTalei, omHa W3
KOTOPBIX BajJieHTHas (3s — BaJleHTHAs).

5. B monexyie Na, 11 3amomHeHHBIX MOJIEKYISIpHBIX opouTaneii (MO).

6. m(Na)=23 mr=10,023 1
v(Na) = m(Na) _ 0,023
Mr(Na) 23
N(Na) =N, - v(Na) = 6,022 - 10 - 107 = 6,022 - 10*° aromos
T.K. 1Ba atomMa Na o6pasyrot 11 MO, To

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

=10"> Mo

N(MO) = 5 =331-10%
Ortger: N(MO) = 3,31-10*' op6urareii.
7.
EA E
3p 4 _T_ —
3s A
B AL — ] AN
2s | N~ 2s | N-
Is | 4 Is | N-
«© Si

8. OTBeT cMoTpHTE B YUeOHHKE.
9. OTBET CMOTpUTE B YUCOHUKE.
10. OtBeT cMoTpHTe B yueOHHKE.
11. OtBeT cMoTpHTE B yueOHHKE.

12. OtBer cMoTpHTE B ydeOHHKE.

3agauu k § 16.4.

1. JIaHHEBI HOH MOXET «IIPUTAHYTH K ce0e» CKOIBKO YrOJHO HOHOB
MPOTUBOIIOIOXKHOTO 3HAKa, TJIaBHOE, YTOOBI TAKOE MPOCTPAHCTBEHHOE
MOJIO’KEHHE OBIIIO SHEPTETHYECKH W TE€OMETPHUYECKU BBITOIHBIM.

2. OTBeT CMOTpUTE B YUEOHUKE.



3. OTBeT cMOTpHTE B YICOHHKE.
4. OTBET CMOTpHUTE B YICOHHKE.

5. B y3max kpucrammndeckoit pemerku Cu HaxonsaTcs atomsl Cu.

B y3max KpHCTaJUIMYECKOW pEmIeTKH OKCHIa YTiiepoja HaxOIsTCs
Monekyisl CO,.

B y3nmax KpHCTaNTMYECKOH pEIIETKH TMAPHIA JUTUSI HAXOAATCS HO-
ue Li' uH .

6. OCHOBaHHS — 3TO BEINECTBA, QUCCONMUPYIONINE HA MOHBI METaJI-
mau OH .

7. Comu — 3TO BeIIECTBa, OOPA30BAHHBIC METAUIOM M KHUCIOTHBIM
OCTaTKOM.

8. OtBeT cMOTpUTE B yueOHUKE.

9. Conu SBIAIOTCS MOHHBIMH COCOAUHCHUAMU, T.K. OHH COCTOAT U3
ITOJIOKUTEIJIBHO 3apsHKEHHBIX MOHOB METAJUIOB W OTPULATEIIBHO 3apsi-
KCHHBIX KHCJIOTHBIX OCTAaTKOB.

10. Cl sBisieTcst KHCIOTHBIM OCTAaTKOM COJISIHOM KuciaoTel HCI.

F sBiisieTcss KMCIOTHBIM OCTATKOM (hTOPOBOIOPOIHOM (ILIITABUKOBOIA)
kucaotel HF.

SO427 SIBJISIETCS. KUCJIOTHBIM OCTaTKOM cepHOoi kucinotsl HySOy.

11.
COGZ[I/IHGHI/IE HNOHBI
NaH Na', H
Ca(OH), Ca*' ;OH
LisN Li'/N*
KOH K',OH
MgO Mg2+, o>
FeO Fe**, 0
Fe(OH), Fe*, OH
Na,SO, Na', SO,
CaSO, Cca*, S0,
AlF, AP F
Ca;PO, Cca*', PO,”
MgCO;, Mg, CO>

12. OtBer cMoTpHTE B yueOHHKE.



3apaum k § 16.5.

1. {anbHUI DOPSIIOK — YHOPSAOYEHHOCTh CTPYKTYPhl HOHHOTO KPHU-
CTajjIa [0 BCEMY KPHCTAJLTYy.

BrmxHuil nopsiaok — yNopsA0YeHHOCTh CTPYKTYPhl MOHHOTO KpH-
CTajia Ha OJIM3KUX PACCTOSHUAX U HEYNOPSIOYEHHOCTh Ha HaJIbHUX.

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

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

4. OTBET CMOTpPUTE B YUEOHUKE.

5. KOH)Z[CHCI/IpOBaHHOG COCTOSIHMC BEIIECTBA — XKHUIKOC U TBEPAOC
COCTOSAHHEC BCIICCTBA.

6. CKOpoCTh XUMHUYECKON peakIMi — BEJIHMYMHA, XapaKTepHu3yroias
OBICTPOTY MPOTEKAHHST XUMHUIECKOH PEaKIHy.

7. Uem OoJbliie KOHIICHTPAILMS PEarcHTOB, T€M OOJIbIlE CKOPOCTH
XUMHUYECKON PEaKIUH.

8. Jlyist TOro, 4TOOBI YBEINYNUTH CKOPOCTh PEAKIMU C y4acTHEM TBEp-
JIBIX BEIIECTB, HYXXKHO YBEIIMUUTDH IUIONIAIM IIOBEPXHOCTEH pearupyro-
KX BEIECTB, HAIIPUMED, Pa3MEIbYUTh HX.

9. Xumnueckoe npumeHenue: KMnO, — mapranuoska; [, — uon.
10. OtBer cMoTpHTE B yueOHHKE.

11. OrBer cMOTpHTE B ydeOHHKe:

3apaum k § 16.6.

1. Bonbioe 3HaYeHNE MPHUIACTCS MaJbIM 3aTpaTaM SHEPTUH T.K. 3TO
MO3BOJISIET IIETICHANPABICHHO U3MEHATh CBOMCTBA BELIECTBA.
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IJIABA 17

3agauun k § 17.1.

1. OtBeT cMOTpHUTE B yueOHUKE.
2. OTBeT CMOTpUTE B YUCOHUKE.

3. KucinotHbIl 0OCTaTOK — TO, YTO OCTAETCS OT KHUCIOTHI IOCIIE TOTO,
KaK OHa MPOAUCCOLUUPYET.
HCl=H"+ Cl', C| — KHCIIOTHBI OCTAaTOK.

4. Cl': 1s* 25 2p° 3s” 3p° KOMMUECTBO HMEKTPOHOB paBHO 18, MO3TO-
My TaKoe e JIEKTPOHHOE CTPOCHHE NMEET IEMEHT ¢ MOPAAKOBEIM HO-
MepoM 18 — Ar (apron).

5. OCHOBHOCTB KHCJIOTBI — 3TO KOJNH4ecTBO mpoToHoB (H'), koTopoe
MOJKET JaTh kuciora mpu auccormanun: HCI = H' + CI' xonuuectBo
H' = 1, ciienoBartenbHO, KHCIOTA SBISIETCS. OJHOOCHOBHOIA.

H,S0,=2H"+ SO
2 MpOTOHA — KHCJIOTa JBYXOCHOBHAS U TaK Jajee.

6. CaClz, HNO3, Nast4, KOH

7.NaOH — Na“+ OH Mg(OH), - Mg”"+ 20H"
CaSO, — Ca*" + S0,> LiH - Li'+H

8. OtBeT cMOTpUTE B yueOHUKE.
9. OTBeT cMOTpHUTE B YIeOHHKE.
10. a) BaClz, 6) FC(NO3)3, B) N32CO3

11. Ca(NO3)2; 6) A1C13, B) H3PO4, F) CI'(NO3)3; ﬂ) AIZ(SO4)3,
¢) KMnO,

12. OTBeT CMOTpPUTE YUCOHHKE.

13. CaCl, — Ca®"+ 2CI
NaCl — Na"+ CI
AICl; —» AP +3CTI

14. OTBeT cMOTpUTE B yUeOHUKE.
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15. OTBeT cMOTpUTE B yUueOHHUKE.

16. OTBeT cMOTpUTE B yUeOHUKE.

17. Mg(OH),, H,Si0;, CaCOs,

18. Jlammnouka 3aropuTcs B cliydae a).
19. CaCO;, CuO.

20. OtBeT cMOTpHUTE B yucOHHKE.

21.Na" u OH’, Fe’+ nu OH', Ag" u NO*, Ca*" u O%, Fe’" u O*

3agauun k § 17.2.

1. Kucnora npu B3auMOJEHCTBUHN ¢ BOAOIH 00pa3yeT MOH THAPOKCO-
aus H;0".

2. OTBeT CMOTpUTE B YUEOHUKE.

3. OTBeT CMOTpPUTE B YUEOHUKE.

4. OCHOBaHUIO IPUHAIUISKUT 1-51 cxema (ciieBa).
5. Sr(OH), u SrSO,.

6. St(OH), = Sr*" + 20H

7. Sr(OH), pacTBOpuM B BOJE, U €r0 PacCTBOP BHI3BIBACT M3MCHCHHE
oKkpacku HHauKaTopa. SrSO4 HEpacTBOPUM B BOJIE.

8.0Ot1BeT cMoTpHTE B yUeOHHKE.
9. OTBET CMOTpPHTE B yUCOHHKE.

10. Xnop He siBIII€TCS KUCTOTOM
Cl, + H,0O — HCl1 + HCIO.

11. Kanuii He ABIgeTCSI OCHOBAaHUEM
2K + 2H, — 2KOH +H, T

12. I'panyna UHKA «TaeT» B KUCIOTE, IOSTOMY MBI TOBOPUM O pac-
TBOPEHHH.

Zn +2HCl — ZnCl, + H, T
12



3apaum k § 17.3.

1. Cnalblit JIEKTPOIUT — BEIIECTBO, KOTOPOE C1ab0 JUCCOLHHUPYET
Ha UOHBI.

2. «PeakIMOHHAsE CMECH» — CMECh BEIIECTB, KOTOPBIE PEATHPYIOT
MEXy COOOH.

3. OTBeT cMOTpPUTE B YUEOHUKE.

4. «KoncranTa JUCCOoNUam» — 3TO KOHCTAaHTa PaBHOBCCHUs, 3aIlU-
CaHHas JId pe€aKiuu Jucconranmu.

5. OTBeT cMoTpHTE B YUeOHHKE.

6. B knure ckazano, uro [OH ] = 10" monb/m, B 1 Mi:
v(OH)=C- V=107 momp/m - 107 = 10" moss,

a BCEro MOHOB OyeT
N(OH)=Na-v(OH)=6-10"-10""=6-10"

7. IlporekaHue MpsMOil peakLUU MOATBEPHKAAETCS OKpaIIMBaHUEM
JaKMyca B KpPacHBIA LBET B PacTBOpPE, a OOpaTHOW — TO YTO MBI BCE XKe
YyBCTBYEM 3aIax TYXJIBIX SIHII.

8. OtBeT cMOTpUTE B yueOHUKE.

9. H,S + H,0 < HS + H;0"
_ |HS™ | |H,;0"
K= , IOCKOJIBKY BOJIBI OYCHb MHOTO, TO €€ KOHIICHTpa-
[1,8]-[H,0]
_ |HST | |H;0"
us mocrosigHa u: K =
[H,S]

3agaun k § 17.4.

1. MHOTOOCHOBHAsI KHCIIOTa —ATO KUCJIOTa, KOTOpas MIPH pacTBOpe-
HHHU B BOAC NacT 60J‘II)HIC OJHOT'O0 IPOTOHA (1 MOJICKYJia KI/ICJ‘IOTBI).
H,S0,=2H"+ SO,*
H;PO,=3H"+ PO,>
2. 1) Fe(OH), < Fe(OH)" + OH"
Fe(OH)" < Fe*" + OH
2)H,S < HS +H'
HS < H +S§*
13



3) HQSIO:; f— HSIO; +H
HSiO; < Si0;* + H'
4) AI(OH); < AI(OH)," + OH
Al(OH)," < AI(OH)*" + OH
AI(OH)" < AP"+ OH
3. OTBeT cMOTpUTE B YUEOHHKE.
4. 1)K;=[HS ] [H"]/[H,S], Ky =[H'][S*]/[HS ]
2) K; = [Fe(OH)] [H'] / [Fe(OH),], Ky = [Fe’"] [OH ]/ [Fe(OH) ]
3) K, =[HSiOs ] [H"] / [H,Si05 ], Ky = [H'] [Si05% )/ [HSiO; ]
4) K, = [AI(OH),"] [OH ]/ [AI(OH)s], Ky =
=[AI(OH)*'] [OH ]/ [A(OH)*"]

5. Cuity 31eKTpoIuTa MOXKHO ONPEACIHUThH MO0 KOHCTAHTE AMCCOLHA-
un. Yem OoJbIlie KOHCTaHTa AUCCOLUAIINN, TEM CHIIbHEE IIIEKTPOIIUT.

6. OTBeT cMOTpHTE B YIEOHHKE.

7. NaCl, Na2804, NaCO3

3apaum k § 17.5.

1. OtBet cMOTpHUTE B yueOHUKE.

2. MajiopacTBOpHMbIE BEIIECTBA — BEIIECTBA, IJIOXO PACTBOPUMBIE
B Boze. Hanpumep, CaCO;, AgClL.

3. B ypaBHeHusx snekrpoiutnueckoil muccormanuu NaOH, NaCl,
CaCl,, Ca(OH),, HCI ucnosp3yroT 3HaK «=», MOTOMY YTO 3TH BEIIECTBA
CHUJTBHBIC 3JICKTPOJIUTHI U PeaKiinsi TUCCONHALNN HeoOpaTuma.

4. He cnemyer mpruHUMATH BO BHUMAaHHE BO3BMOKHOCTH B3aMMOJICH-
CTBUSI OJTHOMMCHHBIX HMOHOB B~ PAacTBOpaX 3JEKTPOIUTOB, HOTOMY ITO
oHM oTTankuBaroTcs ((+) ot (+), (-) ot (-)).

5. IlonmHOE MOHHOE YpaBHEHHE PEAKLIMU — YpPaBHEHHE, B KOTOPOM
yKa3aHbl BCE HOHBI, COCTABIIONIIE BEIIECTBA, KOTOPBIE PEarnpyIoT.

6. CokpallileHHOe HOHHOE YpaBHEHHUE peakI[ii — ypaBHEHHE, B KOTO-
POM He yKa3aHbl HOHBI, HE IPHHIMABIIHNE YYaCTHs B PEAKLIUH.

7. BemectBa, coaepxkamue kapOoHat uoHbl: Na,CO; MgCOs;,
CaCo;.

8. OTBeT cMoTpHTE B YUeOHHKE.
14



9. CymHOCTh peaknu HEHTpaTu3alliil COCTOUT B TOM, YTO 00pasy-
eTcsl c1aboUCCOLMUPYIOLIee BEIIECTBO BOJA:

H"+OH =H,0

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

Ba’" +2Cl + 2H" + SO,* =BaSO, + 2H" + 2CI°
Ba’' + SO, =BaSO,{

2) NaCl + AgCl # peakuust He UIET

3) K>SO, + Ba(NO;), = 2KNO; + BaSO,4

2K+ S0, +Ba*" + 2NO; =2K" + 2NO; + BaSO,{
Ba’* + SO, =BaSO

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

Fe?' + S0, +2Na' + 20H = Fe(OH),4+ 2Na* + SO,*
Fe*" + 20H = Fe(OH),d

5) HCl + AgNO; = AgCI + HNO;

H"+CI' + Ag" +NO; =AgCN +H +NO;

Ag"+ Cl = AgCHl

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

2K+ COs* + Ca*" +2CI = CaCOsd + 2K" + 2C1°
Ca®" + COs* = CaCOd

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

Ca> +20H +Fe?" +2Cl" = Fe(OH),4 + Ca®" +2CI°
Fe*" + 20H = Fe(OH),d

8) NaCl + K,SO, # peakiust He HaET

11. K,CO; + H,S0, = K,S0, + CO,T + H,0
2K'+ CO;> +2H + 80,2 =2K" + SO, + CO, + H,0
2H' + CO5> =H,0+ CO;T

12. NaCl + H,SO, =Na' +CI' # 2H" + SO =
=Na"+CI" +2H" + SO,*
Bce nonsl cokpaniatorcs, cieoBaTebHO, pEaKIMs HE UJIET.

13. B pazbasnennsix pactBopax HCI He yieraer, a B KOHIICHTPHPO-
BaHHBIX BBITECHAETCSI CEPHOM KUCIOTOM.

14. B peakuuu CaCO; + 2HCI1 = CaCl, + COZT + H,O: HepactBopu-
Moe BemiectBo — CaCO;, ra3 — CO,. Cabsrit anmexrponut — H,0. Pe-
aKkius HeoOpaTHMa, Tak Kak 00pa3yloTcs ra3 U ciadblii anekTponuT. 13
chepsl peakuun ynansiercs raz CO,.
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15T. Peaknus MoHHOro OOMEHa NPOTEKAET A0 KOHLA B pe3yjbTaTe
00pa3oBaHMs Ta3a IpHU CIMBAHUHM PAacTBOPOB KapOOHAaTa HATpPHS M cep-
HOW KHCIIOTBIL.

16T. Peakuus noHHOTO OOMEHA HIET 10 KOHIA MEXKIY THAPOKCHAOM
meru (1) 1 consHOM KHCITOTOM.

17T. OTtBeT cMOTpHTE B YICOHHKE.

18. IIpuBeneHHbIE B 5TOM maparpade peakuud OTHOCITCS K THITY pe-
aKui ooMeHa.

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

20T. CokpameHHOE HOHHOE YPaBHEHHE PEaKIHUH COOTBETCTBYET
B3aUMO/ICHCTBUIO PACTBOPOB HUTpATa cepedpa 1 XJIOpHia HaTPHS.

21T. OTBeT cMOTpUTE B YUEOHUKE.
22. Ag"+ Cl = AgCN
Fe*" + 30H = Fe(OH):d

23. OgHOBpEMEHHO B BOIHOM pPAacTBOPE MOTYT HAXOAWUTHCS HOHBI
Ca>,Na",NO;, CI .

24. OTBET CMOTPUTE B YUEOHHUKE.

3anauu k § 17.6.

1. Kucmora — coeanHeHWe, AWCCOLMHUpYIOMIEE C OOpa3oBaHHEM
H' (H;0Y).

2. OrpuIaTeNnsHO 3apsHKEHHBIN HOH, 00pa3yromuiics Ipu JUCCOLHa-
MU KHCIIOTBI, Ha3bIBAETCS KUCIOTHBIM OCTATKOM,

3. Ecnu Kkuciota JUCCOMUUPYET HEOOPATHMO — OHA CHJIBbHAS, eCIU
o0Opatumo — ciabasi.

4. Psan HanpsOKeHWH METauioB — DSIl, XapaKTepU3YIOMUN CHILY, C
KOTOPOIl METaJUT BBITECHSIET H' u3 BozibL. IToctpoen no npuHLMIy: cpa-
Ba HAJIEBO 110 Mepe yObIBaHHs CHIIBI BhITecHeHns H' (cmocoGHOCTH BOC-
cranasiuBats H').

5.1) CuO +2H" + SO,> = Cu*" + SO, + H,0
2) Fe(OH), + 2H" + 2CI" = Fe*" + 2CI" + 2H,0
3) Ba*" + 2CI' + 2H" + SO,* = BaSO4 + 2H" + 2CI°
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4) Ca®* +2CI +2Na’ + COs* = CaCOs{ + 2Na" + 2CI°
5) Ca® +2Cl +2K" +2C0;> = CaCO5d +2K* +2CI"
6) 6H+ + 380427 + Ca3(PO4)2 = 2H3PO4 + CaSO4

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

6. KauecTBeHHasi peakius, XapakTepHas JIsl JAHHOTO COCAUHCHUS
(o Heil MOXKHO ONpEeJeNnTh, €CTh JIM JaHHOE COeIUHEHHE B PacTBOpE
WJIH HET).

7. CunbHasi KHCJIOTa BBITECHSET CIa0yI0 U3 €€ COJIM, MOTOMY YTO B
pe3yJsbTrare 00pasyercs caa0blit ANEKTPOJIUT (Cl1adast KUCIoTa).

8.2H" + 2NO; + FeO = Fe*' + 2NO; + H,0

9. Ypapuenue peaxiuu: H + OH™ = H,0
CymmMa koddunpentor pasna 3 (0).

10. Kuciaora + 0CHOBHOM OKCHJ = BOJAa + COJIb
1) CuO + HzSO4 = CuSO4 + Hzo

2) Fe,0O; + 6HNO; = 2Fe(NOs); + 3H,0

3) 3K,0 + 2H;PO, = 2K;P0O, + 3H,0

3anaun k § 17.7.

1. OcHoBaHUS — BeIIECTBA, KOTOPBIE MPH PACTBOPEHHUH OOPa3yIOT
noH OH ¥ NOJNOXUTENBEHO 3apsHKEHHBIC MOHBI METaia (MM MOHEBI aM-
moHnst NH, ")

2. Illenoun — ocHoOBaHus, pactBopumble B Boje. [Ipumep: KOH,
RbOH, CsOH.

3. ucconmaitusi THAPOKCHA aMMOHUS oOparuMa:
(0]
NH; + H,0 <= NH," + OH"
4. [Tony4yeHne KayCTHYECKON COIBI:

Ca(OH), + Na,CO; = CaCOs4 + 2NaOH
Ca®' + COs* = CaCOs{

5T. lllenoun HE pearupyrOT C OCHOBHBIMU OKCHIAMH (B)

6.a) 2Na" +20H + SO; =2Na" + SO,> + H,0
SO; +20H =H,0 + SO,*
6) Ba”" + 20H + N,0s = Ba’" + 2NO; + H,0
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N205 +20H = 2NO37 + H20
B) Fe’" + 2Cl + 20H + 2K" = Fe(OH),{ + 2K + 2CI"
Fe*" + 20H = Fe(OH),d

3apaum k § 17.8.

1. Comn — BCIICCTBA, IPHU PACTBOPCHUU B BOJAC AAKOLIUEC IOJIOXKHU-

TCJIBHO 3apA’KCHHbIC HOHBI METaJlla (I/IJ'II/I aMMOHHA NH4+) u oTpuua-
TCJIBHO 3aps’KCHHBIC MOHBI KUCJIOTHBIX OCTATKOB.
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2. Ba* +2CI + 2K" + SO,> = BaSO,d + 2K* +2CI”
Ba’" + SO,> = BaSO.

3.6) SO4 + Ba?" =BaSO,4
B) Fe’" + CO;* = FeCOsd

4T.
[MoBapenHast coib B BogHOM pactBope pearupyet ¢ AgNO; (B).

5. BzaumonencTBrue MEX1y COISIMHU.

1) Ba*" + 2CI" + 2Na’ + SO4* = BaSO4) + 2Na" + 2CI°
Ba’" + SO, = BaSO,

2) Ag" +NO; +Na" + Cl = AgCN + Na" + NO;~
Ag"+ Cl = AgCl

6T. 1) 0,1 Monb.

7T. OtBer cM. B yueOHHUKE.



IJIABA 18

3anaum k § 18.1.

1.a)
11Na

1s 2s 2p 3

Mg
3s

1s 2s 2p

Ha BHemHeMm 3JICKTPOHHOM CJIOC aToMa Na HaxoauTcsl OAWH AJIEK-
TPOH, a Yy aTOMa Mg — JBa, CJICA0BATCIbHO, OT aroMa Na nerde oto-
PBATh JJICKTPOH, Y€M OT aTOMa Mg

0)
isP
2p

Is 2s 3s 3p
168
s 2s 2p 3s 3p

Kak BugnHO u3 puc. 18.2, ot atoma docdopa yerdue oTopBath 3JCK-
TPOH, YEM OT aTOMa CEpHI.

2. OTBeT CMOTpUTE B YUCOHUKE.

3. Peakuusi, JEeMOHCTPHUPYIOLIAS BHICOKYIO aKTUBHOCTH Na:
2Na + Cl, = 2NaCl

4. Peakums, 1eMOHCTPHUPYIOIIAS BBICOKYIO HEMETAUIMUECKYIO aKTHB-
HOCTb XJIOpa:

3014 2Fe £ 2FeCl
5. OTBeT cMOTpHTE B YIEOHHKE.
6. OTBeT cMOTpHTE B YICOHHKE.

7. LiF — moHHOe coeanHeHHe, 00pa30BaHHOE JIEMEHTAMH BTOPOTO
nepHoJa.

8. R(Na) > R(Mg), T.x. y Mg Gomblie 3apsg siupa u OOIbIIe YUCIO
JJIEKTPOHOB, MO3TOMY CHJIa B3aUMOJICHCTBUS DJIEKTPOHHOH 000JI0YKH C
SapoM OOJIblIIE, CIIEIOBATENLHO, PAIANYC MEHBIIIE.

R(P) > R(CI) — ananoruuso.
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9. B rpymnmax paguyc aTOMOB YBEJINYNBAETCS] CBEPXY BHU3, TO3TOMY:
R(Li) < R(Na); R(F) <R(Cl)

3apaum k § 18.2.

1. OTBer cMOTpHUTE B y4eOHHUKE.

2.

Na [1s 25 2p°] 3s'! 1
Mg [1s> 2s° 2p%] 3¢’ 2
Al [1s 25 2p°] 3s* 3p! 3
Si [1s> 2s* 2p%] 3s” 3p 4
P [152 2s§ sz] 352 3pjt 5
S [1s” 25" 2p’] 3s"3p 6
Cl [1s> 2s° 2p%] 3s’ 3p’ 7
Ar [1s* 25 2p°] 3s* 3p° 8
3.

Li 1s? 2s' 1
Be %1:2} 22 2
B [157] 2s° 2p' 3
C [1s%] 2s” 2p’ 4
N [1s%] 2s° 2p° 5
¢} [157] 2s” 2p* 6
F [15] 2s° 2p° 7
Ne [1s7] 2s” 2p° 8
4.

°Li; B:; B:;°C*; Ne; *O°;*F3; tNes
5. BasnienTHBIi 51ekTpoH B atoMe Na Haxogurcs Ha 3s AO.
6. BaneHTtHBIe 31eKTPOHEI B'aTOMe Al HaxonuTes Ha 3s m3p AQ.

7. DNEeKTPOHHI BHEITHETO ypoBHA B aToMax Si, P, S, Cl, Ar HaxonsTcs
Ha 3p AO.

8. B cBoux coemmHEHUAX 3MeMeHTH Li i K MposBIsIOT BAJICHTHOCTD
I,aCauBa—1II

9. OTBET CMOTpHUTE B YICOHHKE.

10. MueptHOCTh 351eMenToB VIII rpymiel 3akiodaercs B 3aBEpLICH-
HOCTH JIEKTPOHHOM 00OJIOUKH.
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11.

JJIEMEHT BBICIIAs BAJICHTHOCTD HU3IIas BAJICHTHOCTD
S 6 2
P 5 3
Si 4 4
N 4 3
Cl 7 1
12.
MgH, : Mg «xH
X
H
13.

HF: H X:l;: , BaienTHOCTh H— L F—1
H,O: Hx '6' X H , BanentHocts H—1, O —1I

NH;: HxNex H, paentrocts H— LN — III
X
H

PH;: Hx :I:’° X H, paneatnocts H—1, P —III
X
H

H
X

CHy: HXeCex H,Banentnocts H— 1, C— 1V
X
H

14. OrBet cMoTpHTE B y4EOHHKE.

15.

XX . XX
SCl,: XCl x oSex ClI¥
XX oo XX

3apaum k § 18.3.

1. OTBer cMOTpHUTE B y4eOHHUKE.

2. Kooneparus o3HadaeT 00beAMHEHUE Yero-1oo.
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3. KoBaseHTHAs CBSI3b — CBSI3b, KOTOpasi 00pa3yeTcss MeXIy aToMa-
MM HEMETaJUIOB IIPH HE OYEHb CHJIBHO CMEIICHHOH JICKTPOHHOM ILIOT-
HOCTH MEXly aTOMaMH.

4. OTBeT CMOTpHTE B YICOHHKE.
5. OTBeT cMoTpHTE B YICOHHKE.
6. OTBEeT cMOTpHTE B YICOHHKE.
7. OTBET CMOTpHUTE B YICOHHKE.
8. OtBeT cMOTpUTE B yueOHUKE.
9. OTBET CMOTpUTE B YUCOHUKE.

10. PCl; — xoBanentHas; CaS — wonHas; Na;P — wonnas; SO, —
koBaneHTHas; ICl — koBanenTHast; H,S — koBajeHTHas.

11. P¥Cl;" Na;y''P* Ca®'s* §*'0,> 1""C1' H,'*s™.
12. OtBer cMoTpHTE B yueOHHKE.

13.a) Na'"Cl'", Mg*'CL,", APF'Cl;"

6) Na,''s*", Mg;*'P,*, ALY, Sis*

14. OTBeT cMOTpUTE B yUeOHUKE.

15. OtBer cMoTpHTE B yueOHHKE.

3anaum k § 18.4.

1. OtBer cMoTpHUTE B yHEOHUKE.
2. O1BeT CMOTpHUTE B YHEOHMKE.

3.
OH: :0-xH OH™: :0%
X
H
4. IJ.[CHO‘{I/I — OCHOBaHUs, paCTBopI/IMLIe B BOJEC.

5. CHmxeHHe OTPHULATENBHOIO 3apsAAa Ha KUCIOPOJE B THAPOKCHIAX
NPUBOJMT K OOJIErYeHUIO OTIICIUICHNS! HOHA BOAOPO/a, TOTOMY YTO YeM
MEHbIIIE OTPULATENBHOTO 3apsiia Ha KUCIOPOAE, TEM MEHBIIIEe IPUTSDKE-
HHE MeKTy HUM 1 TpoToHoM (H') — MO0KHUTETBHBIM 3apsiIoM.
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6. AMdonuTaMi Ha3BIBAIOTCA DIIEKTPOIUTHI, KOTOPBIE MOTYT OBITH H
KHCIIOTON U OCHOBAHHEM.

7. OTBeT CMOTpHUTE B YICOHHKE.
8. OtBeT cMOTpUTE B yueOHUKE.

9. Cepuas xuciora: H,SO, =2H" + SO ;
Xuopras kucnora: HCIO, = H' + ClO,

10. [Tucconmarusi CepHON KHUCIOTHI IPOUCXOIUT B MEHBIIIEH CTETIEHU
10 BTOPOH CTYIEHHU.

11. OtBer cMoTpHTE B yueOHHKE.
12. OtBer cMoTpHTE B yueOHHKE.
13. OtBer cMoTpHTE B yueOHHKE.

14. JIna ammuaka: NH; + H,O = NH,OH
[TpumeHstoT HopMyIibl, OTIHMYAIOLIUECS HA OJHY MOJIEKYJTY BOJBI.

15. Peakuuu ruJjpokcuia alllOMUHUSI C KUCJIOTAMHU M LIEJI04YaMH He-
00paTHMBI, TOTOMY 4TO OOpa3yITCS MOHBI, & MOJEKYJbl OTCYTCTBYIOT
(HEeoOpaTuMast peaxius).

16. OTBeT cMOTpUTE B yUeOHUKE.

17.

Oxcun Oenondranenn  Jlakmyc Mertumnopant
Na,O Po3oBblit Cunuit Kpacnbrit
MgO Po3oBbrit Cunnii Kpacusrit
Al,O4 Po3oBrii Cunuit Kpacusrit
Si0, BecrBetHsIit Kpachprit Kentsrit
P,0O5 Becusernbit Kpacusii Kenterit
SO; BecuserHslit KpacHprit Kenrbrit
Cl,0, becnerHbIit KpacHbii KenTerit
18.

I'mppokenn  +  @enondranenn  Jlakmyc Metunamun
H,O

NaOH Po3oBbrii Cunnii Kpacusrit
Mg(OH), Po3oBbri Cunnii KpacHsrit
Al(OH); Po3oBbrii Cunnii KpacHsrit
H,Si0, BecuserHsIit Kpachbiit Kentsrit
H;PO, BecuBeTHbIi Kpacusrit Kenrtorit
H,SO4 BecnerHbIit Kpacubrit Kenterit
HCI1O, BecuseTHbIi Kpacubrit Kenroiit
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19.

NaZO MgO A1203 SIOZ P205 SO3 C1207
BanentHocts 1 2 3 4 5 6 7
20.
NaOH Mg(OH)Z AI(OH)3 HleO3 H3PO4 HzSO4 HC]O4
BanentHocts 1 2 3 4 5 6 7
21.
Crmsor “Na | #Mg | zAl | asi | up | Bs | pan | wAr
OnexTpoHHas
(bopmyra BHem- 27 Q27,62 ql 2 24 1 247 2 2.3 2 4 2.5 26
g im— 1S2S8°2p°3S " |...3S ..3873p" |...3S3p"|...3S8°p"|...3Sp"|...3Sp’|...3Sp
CKOTO YPOBHSI
D - .
KO‘;’(’)M&‘;M;"‘“’ Na:;0 MgO | ALO;s | Si0, | P,0s | SO;5 | CLO, | ArO,
Xapaktep XHMH- KHCIIOT |KUCIIOT- | KHCJIOT

. . | ocHOB- | amo- |xkucnoT-
YeCKHX  CBOMCTB| OCHOBHOW

HOW | TepHBIHA | HbIH
THJIPOKCHIA

o . . HBIN HBIN HBIH
HOH TepHLII/I HBIU -
BBICIICTI'O OKCHIa
dopmyna THIPO- .
KCI/IiLay P NaOH  |Mg(OH),| AI(OH); | H2SiO; | H3PO, | HoSO4 | HCIOs | —
XapakTep XHMH- KHUCJIOT |KUCJIOT- | KHCIIOT
o o OCHOB- aM(i)O- KUCIIOT- o o o
YECKUX CBOHCTB OCHOBHOU HBIU HBIU HBIU
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IJIABA 19

3agauu k § 19.1.

1. OtBet cMOTpHUTE B yueOHUKE.

2T. DNEeKTPOHHOE CTPOCHHE BHEIIHErO JHEPreTHYECKOTO YPOBHS
aroma S:

1°S: [Ne] 3s” 3p* = 357, 3p* (a)

3.B COCIUHCHHUAX C KHCIOPOAOM C€pa MPOABIACT IOJIOXKUTECIBHBIC
CTECIICHNU OKHUCJICHUS, TaK KakK Yy KHUCJIOpoda OoJIbIIas DJICKTpOOTpHLA-
TCJIIBHOCTD.

4. OTBET CMOTpHUTE B YICOHHKE.

5. Oxcup cepsr (VI) — SO,
SO3 + HzO = HzSO4

6. B ObITY HCIOTB3YIOTCS JINMOHHAS, YKCYCHas Kuciora. Ha BKkyc Bce
npoOoBanu acKOPOMHOBYIO KHUCJIOTY. IIpHpOAHBIE KHCIIOTBI: MypaBbH-
Hasl, COJIsSIHasA, YKCyCHasl U T.JI.

7. [lony4yeHne cepoBOAOpOIa B TAOOPATOPHH:
FeS + H,S0, = FeSO, + H,ST

8. OTBeT cMoTpHTE B YUeOHHKE.

9. OTBET CMOTpHUTE B YICOHHKE.
10T. OtBeT cMOTpPHUTE B yUEOHHKE.
11T. OtBeT cMQTpUTE B YUCOHUKE.
12T. OtBeT cMOTpHUTE B yHEOHHKE.
13. OtBer cMoTpHTE B yueOHHKE.
14T. OtBeT cMOTpUTE B yUeOHHKE.
15T. OtBeT cMOTpUTE B yUeOHHKE.

16. OTBeT cMOTpUTE B yUeOHHUKE.

17T. H,SO,
Mu,s0, = (1 + 1 + 32 + 4x16) r/monb = 98 r/moinb
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Ors0S) =—O)___ 32 _ 3965 -32,65%
Mr(H,SO,) 98

Orser: 6) 32,65%.

18. IIpumep: cuntes ammuaka — N, + 3H,; <> 2NH;

19. OtBer cMoTpHTE B yueOHHKE.

20. OTBeT cMOTpUTE B YUEOHHUKE.

3apaum k § 19.2.

1. Peakmus coeqrHeHUs:
2802 + 02 —> 2803
Peakuust paznoxeHust:
2SO3 —)2802 + 02

2. OTBeT CMOTpUTE B YUCOHUKE.
3. OTBeT cMOTpPUTE B YUECOHUKE.

4.2H, + O, & 2H,0+Q

2N, + 0, < 2N, 0+ Q

a) JUIs TIEPBOI M BTOPOI peakiuii paBHOBECHS CMECTSTCS BIPABO, T.K.
peakuursg CONPOBOKAACTCA YMCHBIICHUEM 06'I)eMa;

6) JUIA 00enx peaKIlI/Iﬁ BJICBO, T.K. 3TO pC€aKIUU 3K30TCPMUUCCKUEC, U
PaBHOBECHE CMEIAETCS B CTOPOHY DHAOTEPMUYECKON PEAKIIUH.

5. OTBeT cMOTpUTE B YUEOHUKE.

6. Su FeS,

S+ 0;=50,+ Q,

4FeS; + 1105 =Fe,0; + 850,17+ Q5

IIpu cxxuraany 1 Monb THpuTa 00pazyrores 2 moab SO; u 0,5 MOib
F6203, IIO3TOMY Q2 > Q1~

7. OTBET CMOTpHUTE B YICOHHKE.

8. Temmeparypa, npu xotopoii okucierane SO, B SO; Oyaer uaTH
BBIX01OM npoaykTa 50%, mo rpaduxy t = 720°C

9. OTBeT CMOTpHUTE B YICOHHKE.
10. OtBet cMoTpHTE B yueOHHKE.
11. OTBeT cMOTpUTE B yUeOHUKE.
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3apaum k § 19.3.

1. Karanutuyeckuii mporecc — Crocod MPOBEACHUS PEaKIUuH, 00-
JICTYAIOIIUA U YCKOPSIIOLIMI ee MPOTEKaHWe B pe3ysibrare 00pa3oBaHHs
MPOMEKYTOYHBIX MPOAYKTOB.

2. Karann3 — M3MeHeHHe CKOPOCTH MM BO30YXKIICHUE XMMHUYECKON
peakLuK KaTalin3aTopaMH, KOTOPbIe Y4acTBYIOT B IPOMEXKYTOYHBIX CTa-
JHSX PEaKLyH, HO He BXOAAT B COCTaB KOHEYHBIX IIPOAYKTOB.

3. NOz u SOQ
I[I/IOKCI/IL[I)I — COCOUHCHMS, B KOTOPBIX HA OIUH aTOM 3JIEMCHTA IIpH-
XOOUTCs IBA aTOMa KHUCJIOpoaa.

4. Yraekucieiii ra3 — CO,. Jla, 3TO JUOKCHU/L.
5. OtBeT cMOTpUTE B yUeOHUKE.

6. Banamuii 8 V rpynne Tabauusl MenaeneeBa, = BbIcIIas Ba-
neHTHOCcTh — V. IloaToMy okcun BaHamus (V) ecTh BBICIIMM OKCHJ
BaHaAMs.

7. Creniens npespamenus SO, B SO; Ha OKCHIHO-BaHAINEBOM KaTa-
JU3aTOpE PaBHA!

t=1000°C Berxon SO; = 0% (1o rpaduky)

t="700°C Bsixon SO; = 55 (110 rpaduky)

t =400°C Bsixon SO; = 95% (10 rpaduky)

8. OTBeT cMoTpHTE B YUeOHHKE.

9. B peaxumn: NO, + SO, = NO + SO; T
NO, ~— OKUCIIUTEIIb, BOCCTAHABIUBACTCS
SO, ~— BOCCTaHOBUTEIL, OKHCISIETCS.

3anaum k § 19.4.

1. OtBeT cMOTpHUTE B yueOHUKE.
2. OTBeT cMOTpHUTE B YICOHHKE.
3. OTBeT cMOTpHTE B YICOHHKE.

4. VpaBHeHne peakuuu, 1Mo KOTOpOﬁ MOXXHO YJaJINTh OKaJIMHY C I10-
BEPXHOCTH METAJI1a:
F6203 + 3H2804 = Fez(SO4)3 + 3H20
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5. Ilpu mpuroToBiIeHUH pacTBopa PochOPHON KUCIOTH HEOOXOAUMO
JIMTHh KHACJIOTY B BOAY, T.K. INIOTHOCTH KHUCIOTHI OOJIBIIE TUIOTHOCTH BO-
b1, TIPH 0OPaTHOM TPHIMBAHUK MOYKET MTPOU30NTH pa3OpbI3TUBAHUE KH-
CJIOTBI, YTO B CBOIO OU€PEAb NPUBEAECT K XUMUYECKOMY OXKOT'Y.

6. Ilpu mpuroTOBIIEHHH PACTBOPa THAPOKCHIA HATPUS HEOOXOAUMO
JIUTH IIEJIOYb B BOAY, T.K. INIOTHOCTH LIEIOYHN OOJBIIE TIIOTHOCTH BOJIBL,
npu 00paTHOM THPUIMBAHUM MOXKET MPOU30MTH pa3OphI3rMBaHUE ILEINO0-
YH, YTO MPUBENET K XUMHUUECKOMY 0XKOTY.

7. I'napaTtsl — COEMHEHMS, COAEPKALLUE BOLY:
NH3 ° Hzo, F6203 M IlH20

8. Kpucramioruaparbl — KpUCTAJUIMYECKUE THIPATHI ONpPEAeIeHHO-
ro cocraa, Hanpumep: Na,CO; ¢ 10H,0

9. OTBET CMOTpUTE B YUEOHUKE.

10. KOHHCHTpI/IpOBaHHaH CCpHad KHUCJIOTaA JIydlle morjoimaeTr BoaAy,
MMO3TOMY MMCEHHO €€ MCIOJIB3YIOT JJId OCYIIKU I'a30B.

11. OTBeT cMOTpUTE B yUeOHUKE.
12. OTBeT cMOTpUTE B yUeOHUKE.

13. XKenesnsrit kymopoc FeSO, ¢« 7H,0
HunakoBeri kynopoc — ZnSOy4 ¢ 7H,0

14. 1) H + OH =H,0

Ca(OH), + H,SO, = CaSO, + 2H,0

2) Ba*" + SO + BaSO4d

CepHasi KHCJIOTa MPOSIBIISET OOIIHME CBOMCTBA KUCIOT B TIEPBOH peak-
nun. BTopas peakist MOXKeT CITy)KUTh KaueCTBEHHOH Ha CePHYIO KHCIOTY.

15. TIpumep peakuny 00pa3oBaHMUS JIETydei KUCIOTHI:
H,S0, + NaCl = NaHSO, + HCIT
H,S0, + Na;CO; = CO,T + Na,SO, + H,0

16. CepHas KUCIOTa pearupyer ¢ COMSIMH JPYTUX KHUCIOT, €CIIH IPo-
HCXOMUT yIaleHHe Kakoro-aubo BellecTBa. B HamieMm ciydyae 3TO COJb.
ITosTomMy 31O MOryT OBITH COJM Ba, Ca, Pb, Ag (Mayio u 1ioxo pactBo-
pumbie con H,SOy).

17T.
PazbaBiieHHast cepHast KHCIIOTa HE pearupyer ¢ cepedpoM, T.K. OHO —
MaJIOaKTHUBHBII METAJUl = OTBET a).
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Ba:

18T.
C pa30aBieHHON CepHON KHCIOTOW MOTYT pearupoBaTb 00a BEIIecT-
xkene3o u Fe(OH); = otser (0).

19T.

H,S0,+ Zn=ZnSO, + H,T ¥ =4

ITosnHOE MOHHOE ypaBHEHHUE:

2H +S0,> +Zn’ =H,T +80, +Zn* =7 =
CoxkpalieHHOe HOHHOE ypaBHEHNE:!

2H +Zn’=H,T +Zn* ¥ =5

Otser (1).

20T.
KonnenTprupoBaHHas cepHas KHCIOTa HE PearupyeT ¢ )KeIe30M (B).

21T.

H,SO, + KOH = KHSO, + H,O
0,5 moms 0,5 mois 0,5 MoJIb

r) 0,5 moms KHSO,

22T.
H,S0, + Zn = ZnSO, + H,T
Vv(Zn) = mZn) __13r 0,2 Mo

Mr(Zn) 65 r/Monb
ITo ypaBHeHuto peakunu u3 1 monb Zn noxy4daercst 1 moss H.
CrnenoBaresbHoO,

v(H,) = v(Zn); V(H;) =0,2 - 22,4 = 4,48 n.

OrtgerT: 0) 4,48 1.

23T.
EeS, - 280; —»2S0; = 2H,S0,
m(H5S0,)" /(245-10%)r

= 2,5~109 MOJIb
Mr(H,SO,) 98r/moms

1) v(H,S0,) =

2) v(FeS,) =% v(H,80,) = 1,25 - 10° Mo

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

24T. OtBeT CMOTpPUTE B yUcOHHUKE.

25.2S0, + O, <> 2S0;
SO; + H,O = H,SO, (BeImamaet ¢ 10KIeM, CHETOM).
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26. 1) H,+S —> H,S
2)Zn+S — ZnS
3)S+ 0, SO,
6) 280, + 0, — 2S0;
7)803 + H20 - HzSO4
8) H,SO, + Zn — ZnSO,4 + H, T
14) ZnO + SO3 — ZnSO,
15) CaO + SO, — CaSO,
5) SO, + 2NaOH — Na,SO; + H,0
SO, +2Na"+ 20H — 2Na' + SO;> + H,0
SO, + 20H — SO;* + H,0
9) H,SO4 + Mg —» MgS0O, + H,O
2H' + SO,* + MgO — Mg*" + SO,* + H,0
2H" + MgO — Mg”" + H,0
10) H,SO, + 2NaOH — Na,SO, + 2H,0
2H" + SO,> +2Na'+ 20H — 2Na’ + SO,* + 2H,0
2H" +20H — 2H,0
11) H,SO, + NaOH — NaHSO, + H,O
2H" +SO,* +Na"+ OH — Na' + H" + SO,> + H,0
H" + OH — H,0
12) H,SO, + Cu(OH), — CuSO, + H,O
2H" + SO4*+ Cu(OH), — Cu*" + SO, + 2H,0
2H" + Cu(OH), - Cu*" + 2H,0
13) H,SO, +BaCl, — BaSO,{ + 2HCI
2H" +S0,* + Ba*" + 2CI' - BaSO, 4 + 2H" + 2CI
Ba*" + SO,* — BaSO, 4
1)H,’ —2¢ — 2H"
S+2e —» S
2)Zn’—2e <> Zn”’
S+2¢ 5> S*
8) Zn’ —2e — Zn*"
2H'+2¢ > HY’

3apaum k § 19.5.

1. Peds mzeT Kaxk 0 IpOCTOM BEUIECTBE, TAK U O XUMHUYIECKOM DJIEMEH-
Te. ['a3000pa3HbIil a30T CONEPIKUTCS B KPOBH JIFOJICH, dKUBOTHBIX. XHMH-
YECKHI JIEMEHT a30T BXOJHUT B COCTAaB MOJIEKYJ OCJIKOB, HyKJICOTHIOB U
T.Jl., KOTOPBIE COCTABIISIOT JKUBOM OPraHu3M.

2T. Dnextpounas popmymna a3ota ;N: a)ls’ 2s* 2p’
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3T. DnexrtpoHHas (opMyJia BHEUIHEIO 3HEPreTHYECKOro YpPOBHS
aToMa a3oTa:
a) 2s° 2p°

4. B cocTaB Bo3ayxa BXOIUT:
azot (N,) — 78%;

kuciaopox (0,) — 21%;
yraekucibii ra3 (CO,) — 0,3%;

uHepTHble Ta3bl (Ar, Kr)— 0,1%;
0,7%
napsl Boasl (H,O) u ap.

3eNeHbIMU PACTEHUSIMU HCTONB3yeTcst Oy ISt ABIXaHUS, TTaPhl BOIH,
CO, s mporiecca pOTOCHHTE3A.

5. My, = 28, M5, = 29 = IIIOTHOCTH a30Ta HEMHOI'O MEHBIIE ILIOT-
HOCTH BO3YXa P ~ M => Pyoss / pPn, = 29/28.

6. A30T HE UMEET HU 3al1axa , HH I[BETA.
7. A30T IJIOXO pacTBOPSIETCS B BOJIE.

8. OTBer cMoTpHTE B YUeOHHKE.

9. OTBET CMOTpHUTE B YICOHHKE.

10. 6Li + N, = 2LisN
Li — BoccranoBuTtenb, N — OKHCIUTEb.

Li) —e” =Li* 5| 6
N +6e” =2N>7| |1
11. AmMmuax: NHs:

crenenb okucaeHuss N —(-3), H— (+1);
BaJICHTHOCTh a30Ta — 3.

12T. OtBeT cMOTpHTE B yUEOHHKE.
13. OtBer cMoTpHTE B yueOHHKE.
14. OtBer cMoTpHTE B yueOHHKE.

15. OtBer cMoTpuTE B yueOHHKE.

3apaum k § 19.6.

1. Cunre3 — o0Iiee Ha3BaHUE MPOIIECCOB MOTyUCHHS 00JIee CIOMKHBIX
0 COCTaBY M CTPOCHHIO COSMTMHEHHI U3 HECKOJIBKHX 00JIee MPOCTHIX.
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2. N2 + 3H2 <> 2NH3

v(ucxogusix B-B)  V(N,)+v(Hy) 1+3 )

v(npoykra) v(NH3) 2
Tx. V=v.-V,, To 00beM B X0[I¢ peaKlN¥ YMEHbIIACTCI B JBa
pasa.

3. YcTaHOBKHM BBICOKOTO JaBJICHUS JIOJKHBI OBITH MPOYHBIMU BO H3-
OexaHue pa3pyIIeHus: = OHHU JJOPOTHE.

4. a) 1 xpuBas, 0) 3 xkpuBas.

5T. AMMuaK Ipy HOPMaJIbHBIX YCIIOBUSIX — OECIIBETHBIH OCTpO Iax-
Hymwuii ra3. Otser (T).

6T. IIpoMbIlIICHHBII CIOCO0 MOJTy4YEHHsT aMMHUaKa:
N2 + 3H2 = 2NH3 (B)

7. OTBET CMOTpUTE B YUEOHUKE.
8. OtBeT cMOTpUTE B yueOHUKE.

9. OTBeT cMOTpHUTE B YICOHHKE.

10. NaCl, Nast4, NaNO3 n NH4C1

1) ITpunuBaem Bo Bce nmpodupku pactop Ba(NOs),;

Ba(NOs), + Na,SO, = BaSO4) + 2NaNOj; (6eslii ocaiok)

B ocTanbHBIX MpoOUpKax HUKAaKNX U3MEHEHUH HE MTPOU30MIeT.

2) B ocraBimecs npodupku no6asum pactsop Ca(OH), u Harpeem:

Ca(OH), + 2NH,Cl 225 CaCl, + 2NH, T + 2H,0
(OyneT 4yBCTBOBaThCs PE3KHil 3amax aMMHaKa B OJIHOM U3 POOUPOK)
3) IIpunuBaem pactBop AgNO;:
AgNO; + NaCl = AgCl»L +'NaNOj; (6enbii 0cagok)
B ocragiuetics nmpobupke oyaetr NaNO;.

11. OtBer cMoTpHTE B yueOHHKE.

12. HarpeBanue cMeCH COJIM aMMOHUS M TallICHON M3BECTH B PEaKIINH
MOJyYeHHs] aMMHaKka HeoO0XOJUMO, YTOOBI YAAJsATh PacTBOPHUBIIMICS B
BOJIC aMMHaK, T.K. paCTBOPUMOCTh aMMHaKa B BOJIC TNPHU YBCIUYCHUU
TeMIepaTypbl YMEHBIIACTCS.

13. OTBeT cMOTpUTE B yUeOHHUKE.
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14T. [Ipu pacTBOpEeHHN aMMHaK B BOJIE peakIysl ciaadomenoyHas,
NH; + H;O = NH,OH

NH,OH — NH, + OH"

r) Hlenoynas.

(o)
15. 2NH; + 3Cu0 <= 3Cu + 3H,0 + N, T
Cu”+2e =Cu’ |3
AN —6e =N, ’

1
canegoBatenbHo, CuO — okucnutens, NH; — BOCCTaHOBHUTEIb.

6

3anaum k § 19.7.

1T. 4NH;+30,=2N, + 6H,0 = cymma ko3¢ punmeHToB peakmu = 15.
Otser: 0) 15.

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

3T. 4NH; + 50, _PtoaNo + 6H,0 = cymma ko3¢ UIIEeHTOB peak-
muu = 19.
Otser: a) 19.

4. O, — 2 3reKTpoHa Ha BBICIIIEM YPOBHE.
5. OTBeT cMOTpUTE B YUEOHUKE.

6. Bo Bpems rpo3sr

(vommms )
)N, +0O, = 2NO
2) 2NO + O, =2NO,
3) 2NO, + H,O = HNO, + HNO3; — BBITagaioT ¢ T0XKIEM.

7. OTBeT CMOTpUTE B YUEOHUKE.

8. 2NH,CI + Ca(OH), == CaCl, + 2H,0 + 2NH;T
emouka: NH4Cl - NH; — NO — NO,

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

33



9. N2 e NH3 d NH4C1
t, P, kat

N2 + 3H2 = 2NH3

NH; + HC1 = NH,C1

3anaum k § 19.8.

1. VI v VII I
H,S0O, H;PO, HCIO, HCI

2. Bce conm a30THOM KHCIOTHI XOPOIIO PACTBOPUMEL.

3T. B ocHOBe IpoOU3BOACTBA a30THOM KUCIOTBI JIEKUT LCIb IMpeBpa-
HICHUH.

4T. B npoMBIIIIEHHOCTH a30THYIO KHCIOTY HOJIYYaroT MO PEaKLUU
B) 4NO, + O, + 2H,0 = 4HNO;

5T. B nabopaTtopuu a30THYIO KUCIOTY MOIYYAIOT 110 PEaKIHH
o

B) 2NaNOj; (kp) + H,SO, (koHi) =— Na,SO, + 2HNO; T

6. a, 0, B, I. UyBCcTBYyEM.

7. Crioco6 moydeHust a30THOW KUCIIOTHI B Ta0OpaTOpHu.
B kon0y naceimate NaNO; (KpucTaiMyeckuii), NPUIUTh KOHII.
H,SOy, u otronsite HNO; B K010y, 00JI0)KEHHYO JIBJIOM.

8. Crtoco0 mony4YeHus: COMSTHOM KHCIOTHI:

H,SO4g) + NaCliyy = NaHSO, + HCIT
TIpoBoauTCs B KOJIOE, KMHCAOTA JOOABISISTCS 10 KATLIISIM.

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

2NO + O, =2NO,,

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

6) S + O, — SO, (ycioBust — TemrnepaTypa)

280, + O, + 2H,0 = 2H,S0, (ycnous — Hanmuue NO, B aTMoche-
pe), T.K.

SO, + NO, = SO; + NO

10. HachleHHbIH pacTBOP a30THOI KHUCIOTHI MPUTOTOBUTH HEJIb34,
1.K. HNOj; cmernBaercs ¢ BOJ0# B TFOOBIX COOTHOIICHUSX.
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11. PacTBOp KOHL. a30THOH KHUCJIOTBI UMEET KENTYIO OKPACKY, T.K.
HNO; xonm. pacmagaercs ¢ obpazoBanneM NO, (NO, — Oypsrii ras, B
BOJIC Ta€T JKENTYI0 OKPACKY).

12T. 5Mg + 12HNO; = 5Mg(NOs), + N, + 6H,0 = 1) 29

13T. 4Ca + 10HNOs3;, pa36 el 4C3(NO3)2 + NH4,NO; + 3H,0 =
cyMMa K03(h(HUIIEHTOB B ypaBHEHUU:
B) 22.

14T. 3Cu + 8HNO;, paz6 = 3Cu(NO;), + 2NOT + 4H,0 = cymma
k03(¢unreHToB B ypaBHeHuu: 0) 20.

15. OtBer cMoTpHTE B yueOHHKE.

16.
pr61<a 2 4NH3 + 502 =X 4NO + 6H20
CxuisiHka 3 2NO; + O, + 2H,0 = 4HNO;
Cxistaka 1 AMMuak MEPEHOCUTCA C BO3AYXOM U3 aMMHAYHOI'O

pacTBopa

17. 1) N, + Mg - Mg;N,

N, + 66" — 2N

Mg’ - 2¢” > Mg™

2) N, + 3H, _XaT, ONH;

3) 4NH; + 50, —> 4NO + 6H,0

4) NH; + H,0 — NH,0OH

5) NH,OH — H," + OH'

6) NH; + HCl — NH,OH

NH,CI +NaOH — HCI + NH3T

7) NH4C1 #NaOH = NH;OH + NaCl

8) N2 + 02 — 2NO

N -4e > 2N"

0,) +4e - 207

9) 2NO + 0, — 2NO,

10) 4NO, + 2H,0 + O, — 4HNO;

11) 3Cu + 8HNO; pas5. = 3Cu(NO3), + 2NO + 4H,0
Cu’-2e — Cu™

N7 +3¢ > N>

12) Cu + 4HNO; (. = Cu(NO3), + 2NO, + 2H,0

t o
13) 4 HNO; ', 4NO, + 2H,0 + 0,1
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3apaum k § 19.9.

1. OTBer cMOTpUTE B y4EOHHUKE.
2. OTBeT CMOTpUTE B YUEOHUKE.
3. OTBeT cMOTpHTE B YICOHHKE.

4. C YBEINMYCHUEM aTOMHOI'0 HOMEpA TraJior€Ha IMOBBIIIACTCA MOJIC-
KYyJIsIpHasA Macca, 4YTO BJICYET IMMOBBIIICHNUE t — IUTABJICHUS U KAIICHUS.

5. OTBeT cMOTpUTE B YUEOHUKE.
6. OTBeT cMOTpUTE B YUEOHUKE.

7. a) bmaromaps Hammuuio cBOOOMHBIX d-aTOMHBIX opOuTanmeil Ha
BHEIITHEM YHEPTeTHYECKOM YpOBHE, Gocdop oOpa3yeT 3HAUUTENHEHO 00-
Jiee IPOYHBIC COSAUHEHHS C KHCIOPOoAoM, 4eM a3oT. [Tostomy N,Os 6o-
Jiee peakIMoHHOCIIoco0eH, yeM P,0s.

0) Pasmep aToma Sb Gombie, gem pazmep P, = mpoyHOCTh coennHe-
Hus yMmeHbinaercsi ot P,Os 1o SbyOs. IToatomy Sb,Os Oosnee cuibHBIi
OKHCIUTEND, 4eM P,Os.

8. C yBenmueHneM pazMepa COeIUHSIOMNXCA aTOMOB IPOYHOCTH XU-
Mu4eckoi cBs3u ymenbluaercss = NHj ycroituusee PH;, a PH; ycroii-
yuBei, ueM P,0s.

9. OTBET CMOTpHUTE B YICOHHKE.
10. OtBer cMoTpHTE B yueOHHKE.

11. Pasmep aroma S Gompine pazmMepoB atoma O, = IPOYHOCTH CO-
eanneHwst ymenbinaercs 0T H,O 1o HsS (H,0 6onee yctoifunga).

12. OtBet cMoTpHTE B yueOHHKE.
13. OTBeT cMOTpUTE B yaCOHUKE.

14. Annotponusi — sBJIEHUE CYIIECTBOBAHUSI XUMHUYECKHUX 3JIEMEH-
TOB B BHJIC HECKOJIbKUX MPOCTHIX BEIIECTB, HAXOISAIIUXCS B OJJHOM (H-
3MYECKOM COCTOSIHHU, HO OTJIMYAIONIMXCS CTPOCHHEM W (DU3MYCCKHMU
CBOWMCTBaMH.

15. IIpu oxucnennu Genoro P Bozgyxom — BanenTHOCTH 111 (P,03),
TIpH TOpeHUH KpacHoro gocdopa — BasmeHTHOCTE V (P,05).

16. OTBeT cMOTpUTE B yUeOHUKE.
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17. Jlucconmanyss MHOTOOCHOBHBIX KHCIIOT HanOOJIbIIIast Ha MIEPBOU U
HaMMEHBIIIas Ha MOCIEeTHEeH CTymeHsIX. JToT 3¢ eKT CBA3aH C pacupese-
JICHWEM DJICKTPOHHOHW IUIOTHOCTH B MOJIEKyne KucioTel. [Ipm motepe
ouepeHoro npotoHa (H') Bce Golnble 3IeKTPOCTATHUECKHX CHI yaep-
’KUBAIOT MOCIIEAYIONINE TPOTOHEI.

18. OtBer cMoTpHTE B yueOHHKE.

19. Na;PO, + 3HCI = 3NaCl + H;PO,
Ora peakius UaeT MOTOMY, YTO COJISTHAS KHCJIOTa HAMHOTO CHITbHEH,
yeM ocdopHas.

20. TTpomeImuteHHBIH crtoco6 momydeHus pochHopHON KUCIOTH:
1) P205 + 3H20 = 2H3PO4
2) Ca3(PO4)2 + 3HZSO4 = CaSO4 + 2H3PO4

21. ®ocdopHble ynodpeHus:

1) [Auruapodocdar kanpuus + cyiabdaTr Kanblus| — MPOCTOH Cy-
nepdocdar

2) durunpodocdaT Kampiwss — ABOHHON cynepdocdar

3) docdar kanbiys — dochopurHas myka

4) I'mppodocdar Kanbuus — NPEHUITUTaT

5) Huruapodocdar ammonuss — ammodhoc

6) I'mnpodocdar ammonmst — ammodoc

22. Peun naet 00 ammodoce, TaM ComepikuTest a3oT u dochop.

23. OTBeT cMOTpUTE B YUEOHHUKE.

24. 2P +3Ca — Ca;P,

P’ +3e — P

Ca’-2e"— Ca™

2) 4P + 505 < 2P0,

3) P05+ 6NaOH — 2Na;P0, + 3H,0
4) P205 +3BaO —» Ba3(PO4)2

5) P205 + 3H20 - 2H3PO4

6) H;PO, + NaOH — NaH,PO, + H,0O
7) H;PO,4 + 2NaOH — Na,HPO, + 2H,0
8) H;PO, + 3NaOH — Na;PO, + 3H,O
9) H;PO,0 3H'+ PO,

3agauu k § 19.10.

1. OTBer cMOTpHUTE B y4EOHHUKE.
37



2. Ha noBepXHOCTH KeJe3HOr0 U3/eIHs IPU €ro OKUCIEHHH Ha BO3-
nyxe obpasyercs pxxaBunHa: Fe,0; « H,O

3. Ipu ropennu Ha Bo3ayxe uier peakmus: C + 0, = CO,T.
[IponykT okucnenuss — okcup yriepona (VI)

4. OTBET CMOTpHUTE B YICOHHKE.

5. Koppo3uoHHast CTOMKOCTh MeTalaa — 3TO CIOCOOHOCTh MeTallla
COIPOTHBIISATHCS KOPPO3UH.

6. Unet peakuus:

t0
C+CuOe==COT+Cu
[Topommok Cu uMeeT KUPIMUIHO-KPACHBIN 1IBET

7. OTBeT cCMOTpHUTE B YICOHHKE.

8. Okcup yraepona (I1) o6magaeT BOCCTaHOBUTEIHHBIMH CBOMCTBAMH,
noromy 4to B CO yriiepoJi UMeeT He BBICUIYIO BaJICHTHOCTb.

9T. Peakuus oxcupaa yrieposa (I1) ¢ kucinopoaom sK30TepMHYHA, TTO-
TOMy 4TO U3 MeHee ycroiunBoro CO mosy4aercs Gosee yCToHYMBOE CO-
enunenust CO,. Otser (0).

10T. Ha pucynke n3o0paxeHa Mozienb Kpuctaiumdeckoi perrerku CO,.
OrtgeT: 0)

11T. Odna nonyuenuss CO, B 1a0OpaTOPHH HCIONB3YIOT PEAKIHIO
KapOOHATa KAIIBIUS C COJSTHOM KHCIOTOM.
OrtgeT: 0)

12. OTBeT cMOTpUTE B yUeOHUKE.

13. ConeprkaHue yrieKuciaoro rasa B Bo3nyxe cocrasmser 0,05% 1o
Mmacce.

14T. OtBet cMoTpHTE B'YyIeOHHKE.

15T. Yraexkucnblii ra3 cogepkutcs B atmocdepe.
OtBeT: 1)

16. CO, crioco6erByeT npoiieccy GpoTocuHTe3a.
17. OtBet cMoTpHTE B yueOHHKE.

18. M(COZ) =12 + 16x2 = 44 r/monn
Mgosn = 29 r/mMone = CO, Tshxenee Bo3ayxa
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19. OTBeT cMOTpUTE B yUeOHUKE.

20. Cyxoii jgen UCHOIB3yeTCs MPH OXJIAXKICHHH Yero-indo, HampH-
Mep, KaK XJIagareHT IpHU XPaHEHHH MOPOXKEHOTO.

21. OTBeT CMOTpUTE B Y4eOHHUKE.

22. C02 + HQO = H2C03
Ilpu pacTBOpeHHMH YIJIEKHCIOrO Ta3a B BOJAE cpelaa ciaboKuciasl.
PactBop H,CO; ucnosnp3yioT B ra3upoBaHHBIX JIMMOHA1aX.

23. KapGomnatst — comu ¢ CO5™ .
I'uapokapGonaTst — comn ¢ HCO5>

24. (NH,),CO; = 2NH;T + CO,T + H,0
[lekapckuii MOPOIIOK UCIIOJB3YIOT B POJIM Pa3pPbIXJIUTENSL.

o
25. 2NaHCO; «— Na,CO; + H,0T + C0O,T
26. OTBET CMOTPUTE B YUEOHHUKE.

27. Na,CO; + CaCl, = 2NaCl + CaCOs{

2Na" + COs* + Ca? +2CI = 2Na" + 2CI" + CaCOsd

Ca®" + COs* = CaCOd

Ora peakiust uaet, T.k. CaCO; yxoauT u3 pacTBopa (0Ca>kaaeTcs).

t0
28. CaCO; = CaO + CO,T

29. B ToM, 4TO BBIIBIXaE€MBIH YEIIOBEKOM BO3IYX COICPKHUT OOJIBIIE
YIJIEKUCIIOTO Ta3a, YeM aTMOC(epHBIH, MOXXHO YOEIMTHCS C MOMOIIBIO
CJICAYIOLIET0 IKCIEPUMEHTA.. MOXKHO B3Th TPYOOUKY # IOXYTh B pac-
tBOp Ca(OHy),:

Ca(OH), + COQ, = CaCOs¥ + H;0

OO6pasyercst Oemast MyTh, a €CIIH TPOIYBAaTh BO3IyX UYepe3 ITOT XKe
pactBop, To Hmdero He Oymer. [Ipm m30biTke CO, peaknms moiimer
JanblIie:

CO, + CaCO; + H,0 = Ca(HCO;3),

30. OtBeT cMOTpHUTE B yueOHHUKE.
31. OtBer cMOTpHUTE B yueOHHUKE.

32. 1) C+ 2H2 e CH4
2)2C + 0, — 2CO
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3) 2CO + 0, - 2CO,

4) CO, + CaO — CaCOs

5) CO, + Ca(OH), —> CaCO; + H,0
6) 2CO, + Ca(OH), —> Ca(HCO;),
7) 6C02 + 6H20 - C6H1206 + 602
8) COZ + HzO —> H2C03

9) H,CO; 2H" + CO*

10) H,CO; + Ca(OH), — CaCO; + 2H,0

11) CaCOs == Ca0 + CO,

12) CaCO; + 2HCI —> CaCl, + HyO + CO,
13) CaCOs3 + CO, + HyO —> Ca(HCO),
14) CaCl, + NayCOs —> CaCO; + 2NaCl

3agaum k § 19.11.

1. OTBer cMOTpHUTE B yUeOHHUKE.
+y ~7
2.[H]=10"" monb/xn
3. B xucibIx pacTBOpax THIPOKCHI HOH €CTh, HO B OYE€Hb MaJIbIX KO-

mauectBax: ([OH ] < 107 monb/x).

4. a) Na;PO, — menounas cpena
6) NH4C1 — xucnas cpena

B) Na,Si0; — mienodnas cpena
r) CuSO, — crmabokucnas cpena

5.PactBOp cynbduaa HaTpHs MaXHET CEPOBOIOPOIOM, T.K. B IPOIIEC-
ce ruapoimsa Na,S0obpaszyercst H;S:
Na,S + 2H;0 <> 2Na“ + 20H + H,S
H,S nioxo pactBopsieTcst B BOJIE M YaCTHYHO YJIETAaeT U3 pacTBOpa.
6. [Tpu noGaBieHUH K pacTBOPY JKUAKOTO CTeka Kamu ¢GeHondra-

JICWHA PACTBOP CTAaHOBUTCS MAJIMHOBEIM, YTO JOKa3bIBACT IICIOYHYIO
cpeny pacteopa = H,SO; — ciiabas kuciora

7. OTBET CMOTpHUTE B YICOHHKE.

8. Comm (NH,4),Si05; n CuCO; pasnaratoTcst BOJIOW, MOITOMY O HHX
HET JJAHHBIX B TA0JUIIC PACTBOPUMOCTH.
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3agaum k § 19.12.

1. B 10Ka3aTenbCcTBO TOrO, YTO KPEMHUEBAS KHMCIIOTA SIBIIAETCS Clia-
00#, MOXXHO TIPUBECTH Cieayronuii (Gakt: pactBop Na,SiO; umeer 1e-
JIOYHYIO Cpeny.

2. m8102 M HH20

HzSiO:; m=1 n=1
H4Si04 m=1 n=2
3. BLIBeTpI/IBaHI/Ie — Ppa3pymi€eHHUC T'OpHBIX MMOPOa MO JeiicTBUEM

BO3/lyXa M BOJBL. DTOT IpoLecC KaK XUMUYECKHH, TaK 1 (PU3MIECKUH.
4. OTBeT CMOTpUTE B YUCOHUKE.
5. OtBeT cMOTpUTE B YUeOHUKE.
6T. OTBeT cMOTpUTE B YUEOHHKE.

7. 3nenus U3 CTEKsa, KOTOPhIC MCIOIB3YIOT Pa3HbIe ero CBOWCTBA:
wiadOHbI, JIOCTPBI, MOCYAa /ISl PEAKTHBOB, OKOHHBIE CTEKJIA, COJHEY-
HBIE OYKHU, U30JSITOPBIL.

8. 1) Si+ 2H, —> SIH4

2) Si+ Ca — Ca,Si

3) Si+ 0, — Si0,

4) SiO, + CaO — CaSiO;

5) SiO, + 2NaOH ,; —Na,SiO; + H,0
6) SiO, + Na,CO3; — Na,Si0; + CO,

(]
7) H,Si03 —— Si0, + H,0

8) H,Si05+ 2NaOH — Na,SiO5+ 2H;0
9) Na,Si0s + 2HC1 —» 2NaCl + H,Si0;4
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IJIABA 20

3agauu k § 20.1.

1. CrpykrypHast gopmyra: aTOMbl COCMHEHbI repTodkamu, 1 rep-
Touka — | mapa 3JIeKTPOHOB.

2. VrojpHas KHCIOTa HE SIBJISETCS YTIIEBOJOPOJIOM, T.K. MOMHMO
aromoB C u H ona umeet atomsl O.

3. [IpousBoaHBIC ATAHA:
1)
H H

H—C—C—OH

H H
2)
H H

H—C—-C—

H H
3)
H H

H—C—C—NO,

H H
4)
H' H

5)
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6)

H—C—C=0

H O—H

4. Oprannyeckye BelecTna:
HCOOH, H2C204, C2H5OH, CzH(, (3TaH), C6H1206, CH4 (MCTaH).

5. Opranunueckue Bemectsa: HCCly (xmopodopm), CH;OH (mera-
non), CCly (terpaxnopmeran), CH3;NH, (metunamun), (NH,),CO (Moue-
BuHa), CS, (cepoyriepon).

6. OTBeT cMOTpUTE B YUeOHUKE.
7. OTBeT CMOTpHTE B YICOHHKE.
8. OTBeT cMoTpHTE B YUeOHHKE.

9. OTBET CMOTpUTE B YUEOHUKE.

3apaum k § 20.2.

1. Pagnyc aToMOB B Ipynnax yBeIN4YMBAETCsl CBEPXY BHU3, IO3TOMY
R(Si) > R(C)

2. Camplii 6onbinoii atom — K
caMbIi MaJIeHbKHH aToM — F.

3. CaMbIM MaJIeHBKUM aTOMOM 00IaJaeT IeMEHT BOAOPOJ, a CaMbIM
6ousbmm Mt (MelTHEpHiA)

4.
MOJICKYJIa CTPYKTYpHas popmMyiia AJIEKTPOHHOE CTPOCHHUE
H, H-H HxH
Na, Na—Na Nax+Na
02 O:O § XX § : oo.
XN X ONnje
N, N=N X N§ «Ne

5. OTBeT cMoTpHTE B YIeOHHKE.
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6. OTBeT cMOTpUTE B YUeOHUKE.
7. OTBET CMOTpHUTE B YICOHHKE.
8. OTBeT cMoTpHTE B YUeOHHKE.

9. Atomsl docdopa, kpemHHs, bopa MOTYT 00pa30BbIBaTh LIEMOYEH-
HYIO, CETYATYI0, KAPKACHYIO MOJIEKYIISIPHBIE CTPYKTYPBI, T.K. UX BaJCHT-
HbIE BO3MOXKHOCTH OOJIBILIE JIBYX.

10. Aima3 oOpa3yer KapkacHyr CTpPyKTypy, cBsizsb C—C camas
MPOYHAs B TAKOW CTPYKType, O0jIee MPOYHOE BEIISCCTBO BPS JIM MOXKHO
IMOJIYYHUTb.

11. SiH4 + 20, — SiO, + 2H,0, CH, + 20, = CO, + 2H,0.
Ces3p Si—H cmabee B SiH,, OHa 3aBUCHT OT MEKaTOMHOTO PacCTOs-
Hus, y Si—H ono Gonpuie no cpaBuenuto ¢ C—H.

12. OtBer cMoTpHTE B yueOHHKE.

13. C,Hy + 7/20, = 2CO, + 3H,0

Si2H6 + 7/202 = 28102 + 3H20

C,H¢ 60onee npounast, SipHg O0tee peakimoHHOCTIOCOOHAS.

C,H¢ 6omee mpounas monekyna, ueM SipHg, T.e. cBsa3p Si—H ciabee
cea3u C—H, SiHg 6oree peakumnonHocmnocobHas monexyna, aem C,Hs,
T.K. cBsi3u Si—H cimabee, yem cBsi3p C—H.

14. OtBer cMoTpHTE B yueOHHKE.

3apaum k §20.3.
1.
eHe He_
P | s ] L
H R ——— C - H
L AMAL 7 |
W/ - o

3.
o sl erHeelHs
e I P I \ P I S
- _- S~o ’\,4’ S~ S
H C: C=e C H
~ ~ - ~ - Py
N ~ - N~ - P
N N -7 \ T~ - pid
N _-"x N S~ R
H- SHeo—oo—o B ~H

4. <HCC =< HCH = < CCC oHU paBHHI
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5. OTBeT cMOTpHTE B YICOHHKE.

6.
H HHH

H—C—C—C—C—H byman

HHHH
H HHHH

H—C—C—C—C—C—H Ilentan

HHHHH

HHHHHH

H—C—C—C—C—C—C—H TIexcan

HHHHHH

7. OTBET CMOTpHUTE B YICOHHKE.

8.
H H H

H—C—C—C—OH [Ilponunosslii cnupT

H H H
H HHH

H—C—C—C—C—OH - bymnosslii cupt

H H H H

9. CH;0H — meranon
C,HsOH — »sranon
C;H;0H — nmpomnanon
C4HyOH — GyTtanon

10. CnupTbl — OpraHHYecKHe COEAWHEHUS, UMerone (QYyHKIHO-
HanpHYO rpymry OH.

3anaum k § 20.4.

1. l'omosornyeckuit psa — psii COEAMHEHUH OAHOIO Kilacca, OTJIH-
YarOIIUICS UL JAHHOTO U Tocieaytomero wieHa Ha CHy-rpymiy.
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2. AnkaHaM¥ Ha3BIBAIOT yTiaeBoaopoasl coctaBa CpHypio.
3. C,Hs — sty C3H7 — mpormn.
4. Yraesogopoasl obmieit popmynsl C,Hy, ., Ha3BIBAIOTCS aTKaHAMU.

5. C¢H 4 — rekcan; C;H ;¢ — remnras.

6.2)
'CH,
1 2 | 3 4 5
CH;—C—CH,—CH—CH,
ScHy,  fcH,

1,5, 6,7, 8 — nepBuUHBIC aTOMBI YIJIEpOJia
3 — BTOPHUHBIN aTOM yTriepoaa
4 — TpeTUuHBII aTOM yriepoja
2 — 4eTBEPTUYHBIA aTOM Yriieposa
b) HawnbGonee peakunoHHOCIIOCOOEH TPETHUYHBIM aToM BOJOPOJA,
HanMeHee — IEepPBUYHBIE.
CH3

|
B) CH;—CH—CH,—CH,—CH,—CH,—CHj; — nmuMeTHIOKTaH
F) CH3*CH2*CH2*CH2*CH2*CHszHszH3 — OKTaH

7. lepBuunblii — 3. Tpernunsiii —1. Bropuuneiii — 2. YerBepTuu-
HbIIt — 0

K nepBuuHOMY aToMy yriiepoja MpUCOEINHEHO TPH aTOMa BOJIOPOJAa,
K BTOPUYHOMY — 2, K TpeTHIHOMY — 1, K ueTBepTuaHOMYy — (.

WP~

OTtH GOpMYIIEI IEHTaHA Pa3INYHBI TOIHKO Ha OyMmare.
3 uzomepa

8.

9. HpOHaH: CH3—CH2—CH3
Iponanon: CH;—CH,—CH,0H — nepBudHsbIi

CH;—CH—CH;

— BTOPUYHBIHN
OH
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3apaum k § 20.5.
1. OTBer cMOTpHUTE B y4EOHHUKE.
2. B 3agannu ommOKa: IPOMWICH TaKXKE HE NUMEET TPOTHIICHOB.
3. AnxeHaMu Ha3BIBAIOTCS yTiaeBogopoasl coctaBa CpHy,.
4. ANKrHaMU Ha3BIBAIOTCS yriieBogopoasl coctaBa CoHy, .
5. Apenamu Ha3bIBarOTCA yriieBomoposl coctaBa C,Hy, 4.
6. Tonyod.
CH;

7. e mommaTHIIEHA COCTONT U3 3BeHbeB (—CH,— CH,—).

8. MOHGKyJ’IﬂpHyIO 1 MOJISIPHYIO MacCy MOJIMITHUJICHA HAa3BaTh HEJIb34.

OHHM MOTYT U3MEHATHCS B IIMPOKUX TIpeiernax.

9. Peakmus TMOJIMMEPU3aANUN — O3TO COCAMHEHUE MHOTHUX MOJIEKYJI B

OJIHY.

10. IlpenmenbHBIMH Ha3bIBAIOTCSA YTICBOAOPOABI, HE COJAEpIKAIINE

KpaTHBIX CBA3EH.

11. TTonuaTHNEH ABISETCS MPEAEIBHBIM YTIIEBOJOPOJIOM.
12.
CH, CH,

n| =
CH=CH, —HC—CH,—

13. n CH,=CHCI —(CH,~CHCL-),

3apaum k § 20.6.

1. VYrieBomopoabl MPUPORHOTO ra3a, MMEIOIINE H30Mephl: OyTaH,

IICHTAaH.

2. MonekymsipHas Macca OyTaHa MEHbIIIE MOJIEKYJIIPHOW MacChl MEH-

TaHa, IIO3TOMY: TKHI‘I (C4H10) < TI(I/IH (CSHIZ)'
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3. B nmpupomHoMm raze copepxkarcs yrieBomoponsl (T, < 10°C)
cocraBa C,H,.n, THe n = 1—4. B medtsanoi xuakoctu (T, < 10;
Tiun > 20) comeprkatcs yriaesogopoast coctaBa CpHy,io, Tie n = 5—14.

4. JleryuecTp — CcHOCOOHOCTH HcHapsAThCS. Huskomosipable (T.K.
MMEIOT MaJICHbKYIO MAacCy) JIyUllle YJIETAlOT, YeM BHICOKOMOJISIPHBIE.

3apaum k § 20.7.

1. TemoTBOpHAst CIIOCOOHOCTh — OIIEHKA YTIIEBOJOPOIHOTO TOILIABA
10 KOJIMYECTBY TEIUIOTHI, BBIIEIISAIONMIEHCS TIPH CrOpaHnH | KT TOIUIHBA.

2. N2H4 + 02 = N2 + 2H20 +534 Kﬂ)l(
1 mMonp

)v=m/M

M(N,Hy) =2 - 14 + 4 =32 r/™moub

v =1000/32 /om = 31,25 MoI1b

2) 1 mose — 534 xJIx

31,25 monb — x kJIx

x =31,25 - 534/1 = 16687,5 xJIxk,

T.e. Q =16,7 MJIx

Otset: Q = 16,7 M]Ix.

3. CH4 + 20, = CO,T + 2H,0 + 880 kJIx
4. C3Hg + 50, = 3CO,T + 4H,0 + 2200 x/Ix
5. OTBeT CMOTpUTE B YUEOHUKE.

6. 1130MepoB y OKTaHa MHOTO, HPEUIOr U30- MOJpa3yMeBaeT CTPYK-
TYpY, OTJIMYHYIO OT JIMHEWHOMH, HATIpUMep:

CH3—|CH—CH2—C(CH3)3
CH,
V n300KTaHa TeIioTa 00pa3oBaHUs OTIWYHA OT TEIUIOTHI 00pa3oBa-
HHS H-OKTaHa => TEIUIOTa CTOPAHUS pa3Hasl.
7. OTBeT CMOTpHUTE B YICOHHKE.
8. XKunkoe TormmmBo 6e30macHee ra3000pa3HOTO, YI00HEE TBEPIOTO.

9. B sxonormueckoM 1iaHe ra3o00pa3sHoe TOILUTHBO Jy4IIE KHIKOTO,
B IIPAKTUYECKOM — TBEPJOTO.
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10. TBepaoe TOIMBO B IUIaHE OE30MACHOCTH JIyHIIIe U KHIKOTO, U rasa.

11. Bogopon siBIsI€TCS YACTHIM TOTLIUBOM:
2H2 + 02 = 2H20
Kpome Bonibl HE BBIIETSETCS HUUETO, HO PEaIbHO OIMAaceH HeCTOpeB-
mui Bogopoa (OnacHOCTh B3pHIBa).

12. OtBer cMoTpHTE B yueOHHKE.
13. OtBer cMoTpHTE B yueOHHKE.
14. OTBeT cMOTpUTE B yUeOHUKE.

15. OTBeT cMOTpUTE B yUeOHUKE.

3apaum k § 20.8.

1. Hedtp — 3T0 cMmech yriieBOAOpOIOB, MPEUMYIIECTBEHHO AIKAHBI
Y apCHBI.

2.T1=3-1030 - 60 = 10° — mMuHOH MOE3/10B

3. B maparpade npuBefieHO 0YeHb MHOTO MPUMEPOB KaKHe MPOYKThI
MO>KHO TOJYYHTH IIPH epepadboTke HeTH.

4. Kcumouel mpuHAAIEKAT K TOMOJIOTHIECKOMY PSIY apeHOB.
OpTO-KCHUIIOJ.

CH,;

CH;
Tousryon

6. OTBeT cMOTpUTE B yUeOHUKE.
7. OTBeT CMOTpUTE B YUEOHUKE.

8. JletieH OTHOCHUTCS K aJIKEHaM, a JICKaH — aJiKaH.
CH3—(CH2)8—CH3 — JCKaH
CH3—(CH2)7—CH:CH2 — JCUCH
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9. OTBET CMOTpPUTE B YUEOHUKE.
10. lekaH BXOAUT B COCTaB HEPTIHOHN (PpPaKIMN: JIUTPOHH.

11. YpaBHEHHE KpEeKUHTa JOKO3aHa!

to
CypHys = CyiHas + CiiHyp
CH3—(CH2)9—CH3 n CH3—(CH2)8—CH:CH2

12. YpaBHEeHHE KPEKHHTa TPUKO3aHa!
CH3—(CH2)8—CH:CH2; CH3—(CH2)10—CH3

t
CypHys — CiiHps + CioHos

to
Cy3Hyg = CHpp + CipHye
CH3—(CH2)9—CH3; CH3—(CH2)9—CH:CH2

13. Ilpu kpekuHre HeTH MOITYYAETCS CMECh NMPENEIbHBIX U HElpe-
JIENIbHBIX YIIIEBOAOPOIOB.

14. T, (C3Hg) = —42°C
T (CsHyp) = 36°C
T (C7H ) = 98°C
TKI/IH (C9H20) =151°C

15. Ty, (CoHg) =-183°C
T, (CHg) = —138°C
Trm (C6H14) =-95°C
Trm (CSHIS) =-57°C

3apaum k § 20.9.

1. Tlapaur nomy4aroT U3 Gpakui MazyTa.

2. [Ipumepbl peakiuii/c yqacTHeM INpeJeIbHbEIX YITIeBOIOPOA0B: TO-
peHre MeTaHa, Iponana (B 3a)KUranke), OeH3MHA.

o

CysHsp + 380, = 25CO, + 26H,0

2CyoHs, + 1210, & 80CO, + 82H,0

3. OTBeT CMOTpPUTE B YUEOHUKE.

4. CigHsq t—> Ci3Hag + Ci3 Hag
CH;—(CH;);1—CH; u CH3;—~(CHs;),,—CH=CH,
5. OTBeT cMOTpUTE B YUEOHUKE.
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3apaum k § 20.10.

1. ®yHKIMOHANBHAS IPYIIIA — COBOKYIHOCTh aTOMOB, ONPEIEIISIO-
Imasi XapakTepHbIe XUMHIECKHE CBOWCTBA JAHHOTO KJIacca COSANHEHHH.

2. CnupThl — 3TO NPOU3BOJAHBIE YIIEBOAOPOAOB, UMEIOLINE HIPO-
KCHJIBHYIO TPYIIILY.

3. CH;—CH,—OH — »TaHoux;
CH;—-CH,—CH,—OH — nponanos.

4. —OH — ruapoKcuiIbHAas TPYTIIa.
5. C,HsOH — yrneBogopoanslil paaukan ¢ rpynnoi —OH; aTunoBslit

CIHPT.

6. C,HsOH + 30, = 2CO,T + 3H,0
v(C,HsOH) = 100 r/46 r/moms = 2,7 MOb;
1 moas — 44,8 m;

2,17 monp — X 11

x =2,17 mons - 44,8 1/1 mons = 97,4 n

7. Jlerunparaiysi — peakius ¢ OTHICIICHHEM BOIBI Y BEIIECTBA.

o

Cu(OH), = CuO +H,07

H 2 SO 4 (xoHI1)

8. CH;-OH + CH5;-CH,0OH CH;-O-CH,—CH; + H,0

tO
9. (C,Hs),0 + 60, =4C0,T +5H,0T

10. IIpocToii d3pup — MPOAYKT MEKMOJIEKYIIPHON NeruipaTaiiy ¢
y4acTueM JBYX OAMHAKOBBIX MJIM Pa3JIMuHbIX CIIMPTOB.

11. Opranmyeckie KUCIOTHI — IPOU3BOAHBIE YTIEBOAOPOAOB, CO-
nepxantae (—COOH) kapOOKCHIBHYIO TPYIIIY.

12. Orunossrit ciupt C,HsOH u ykcycHast kucioTa

CH3—|C:O
OH

13. 2CH;COOH + CaCO; = (CH;CO0),Ca + H,0 + CO,T
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YKCycHasi KHCJIOTa CHWIIBHEE YTOJbHOW, MOITOMY BBITECHSIET €€ U3

COJIH.

14. CnoxHbI# 3¢Up — MPOAYKT ACTHAPATAIINH KapOOHOBOH KHACIOTHI

U CIIUpTA:
R—C=—O
OR'
15.
Bemiectro Knace, obmas ?%,Hﬁﬁzo:gg;i;ﬂ
(cTpykTypHas HasBanue (bopmysa, coepu- eu_}lle O,Il’HOFO co-
hopmya) HCHHH IBHHOTO €IMHEeHHS TAaHHOTO
Kjacca oracca
CIHPTHI, OH-rpymnmna,
CH;0H METaHOJI R—OH C,H.OH
A~ JMIMETHWIOBEIH | TpocThie 3¢upsl | —O—rpynmna
CH; —0—CH, >¢up R,—O—R, CH; —O0—C,H;
TIPOCTHIE —C// o rpymma
0 STUJIOBBIN 3¢upbt No_
H—C\ 3¢up MeTaHo- L0 o
O0—C,H; BOM KUCIJIOTBI RI—Q H—C//
O—R NO—CH,;
KapOOHOBEIE C// o_ rpymnmna
0 _
CH —C// MIPOTIAHOBAs KHCgOTM \ OH
X KHUCJIOTa Z 0
OH R—C z
Noi CH;—C\
OH
CIUPTHI OH-rpymmna
C;H,OH MIPOITAaHOI R_OH C,H:OH
3agaum k § 20.11.
1. DTHICHTIIUKOIB
CH,—CH,
OH OH
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2. CH;(CH,;),,COOH — cteapuHOBast KHCIOTA
3. C;7H;335COOH — oneunoBas Kuciora
4. Xup Goiree KamOpUITHBIIA.

5. a) pocT, pa3BuTHE, IEPEABMKEHNUE, PA3MHOKEHUE;
0) pocr, pa3BuTHE, IEPEABUKEHHE, PA3MHOXKEHHUE;
B) pPOCT, pa3BUTHE, PA3MHOKEHHE.

6. AMIHOKHCIIOTEI — OPTaHUYECKUE KUCIOTHI 00mIel (popMyIIbl
NH2—|CH—COOH
R

rae R — ato yrneBonopoiHbIil pagukai.

7. a) NHQ—CHz—CHz—CHz—CH2—$H—COOH

NH,
6) @CHz—(lIH—COOH
NH,

o
C‘\\—CH—COOH
B) CH
i
N

|
H

8. CH;—S—CH,—CH,—CH—COOH+ @ —CH,—CH—COOH—
IlIHz Il\IHz
O
- CH3SCH2CH2FH|(%1\I|CHCOHH
NH, H CH,
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9. Jla, ecTeCcTBEHHO, OEJIKH NMPHUPOAHOTO MPOUCXOKACHUS SIBIISFOTCS
MOJIMMEPaMHU.

10. C6H1206 — 17 KI[)K (HO puc. 209)
11. Xmopodun uMeeT 3eTeHBIH IBET.
12. KagyecTBeHHas peakuus Ha kpaxmail — c [,.

13. C4H,06 + 60, = 6CO, + 6H,0 + Q
Mooz = 0 T
Moxoss = 180 T/MOITB;

Vr;{}olco'_;],] = 2 = ﬂ = 0,278 MOJIb
M 180
Q= 1463 KK _ 556 68 ibc/mons
0,278 Monb

OrtBer: 526,68 KJ>K/MOJIb.
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TIJIABA 21

3agauu k § 21.1.

1. Peakuus 3amelieHuss — peakuusi, B KOTOPOM OAMH aTOM 3aMEHSEeT-
CSl IPYTHM.

2. OTBET CMOTpPHUTE B YICOHHKE.

3. Zn + FeSO, = ZnSO, + Fel
Zn + H,S0, = ZnSO, + H,T

4. OTBET CMOTpPUTE B YUCOHUKE.
5. OTBeT cMOTpUTE B YUEOHUKE.
6. Al, Zn, Fe, Sn, Pb, Cu — psi1 ak THBHOCTH.

7. Hatpuii Heyb3s KCIOJIB30BATh B PEAKLMU, IIOTOMY YTO HaTpUi
B3aUMOJIEICTBYET C BOJIOM:

2Na + 2H,0 = 2NaOH + H,T —

HaOrojaeTcst BBIJIETICHUE BOJIOPOAA.

8T. r) Hatpwmii (cMoTpH 3anauy 7).

9. K, Mg, Na, Mg, Fe — nanHbIi1 psJ COOTBETCTBYET PsIy aKTHBHO-
CTH METAJUIOB.

10. OtBer cMoTpHTE B yueOHHKE.

11.a) 1) 2Na + Cl, —»2NaCl
Na’<1le — Na”

CL4 2¢” = 2€@TI

2) 2Na + S = Na,S
Na’—1le¢ —» Na'

S%+2¢ > §?

3) 4Al + 30, = 2A1,0;
Al'-3e > AI?

0,) +4e - 207

2Ca+ O, —» 2Ca0O

Ca’—2¢ — Ca”

0,) +4e — 207

6) 4) 2K + 2H,0 —» 2KOH + H,
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5) Mg + H,0O -» MgO + H,

B) 6) Zn + 2HC] — ZnCl, + H,
Zn’—2e — Zn™

2H"+2¢ — H,°

7) 2A1+ 3H2$O4 - Alz(SO4)3 + 3H2
Al’-3e — Al

2H +2¢ > HY’

r) 8) CuCl, + Zn — ZnCl, + Cu
Cu?+2e - Cu’

Zn’—2e — Zn™

3agaum k § 21.2.

1T. Metausl py B3aMMOICHCTBUM ¢ HEMETalIaMU MPOSBISIOT (0)
BOCCTaHOBHUTEJIbHbIC CBOICTBA.

2T. Meranuueckast akTUBHOCTD LIEJIOYHBIX METAIJIOB CBEPXY BHHU3
(a) ycunuaeTtcs.

3. OTBeT CMOTpPUTE B YUCOHUKE.
4. OTBeT CMOTpUTE B YUCOHUKE.

5. OCHOBHBIE CITOCOOBI 3alIMTHI METAJUIOB OT KOPPO3UHU: CMa3Ka, Io-
KpacKa WM JCTHPYoIIas 1o0aBKa.

6. B xauecTBe NETUPYIONIMX 100aBOK K YKEJE3HBIM HM3/EIHAM MpUMe-
HSIOT XPOM, HUKEJb, OJIOBO U APYTHE.

7. [IpoBoNOKa — THOKOCTH U IPOYHOCTE.
Pemerka— TBEpOCTH, MPOYHOCTD.
I'BO3/1b — TBEPAOCTH, KOBKOCTb.

8. B mepBoii TpynIe, T.K. B HEH HaXOAITCS camble aKTUBHbBIE ME-
TaJUIBL.

9. OTBET CMOTpHUTE B YICOHHKE.

3apaum k § 21.3.
1. Ha nocnenuem (BasieHTHOM) citoe y Al HaxoauTcst 3 ayeKTpoHa.
2. AnOMUHUI MIPOSBISET BAIGHTHOCTh — 3.

3. Ero 3ammmaeT okcuanas mieHka Al,Os.
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4. AMOMUHHH HCIONB3yeTCs KaK CTPOUTENBHBIA MaTephal H3-3a
cBoeil serkocty. Hanpumep: mocya, caMoneTsl, KapKachkl U p. (CMOTpU
puc. 21.3).

5. OTBeT cMOTpHTE B YICOHHKE.
6. OTBeT cMOTpUTE B YUeOHUKE.
7. OTBET CMOTpHUTE B YICOHHKE.

8. AICI; wactuuHO THAPOIIM3YETCS B BOJE:
AlCl; + H,OO AI(OH)CI, + HCI
Cpena Kucinasi, HO3TOMY METHIOPaHK — KPACHBIH.

9. OTBeT CMOTpHTE B YICOHHKE.

1 2 3 4
10. Al — Al (SO4); — Al(OH); — Al,O; — NaAlO,

1) 2A1+ 3H2504—) AIQ(SO4)3 + 3H2
2) A12(504)3 + 6NaOH — 2A1(OH)3 + 3Nast4

tO
3) 2A1(0H); — ALO; + 3H,0
4) Al,O; + 2NaOH — 2NaAlO, + H,0

11. OTBeT cMOTpUTE B yUeOHUKE.
12. OtBer cMoTpHTE B yuyeOHHKE.
13. OtBer cMoTpHTE B yueOHHKE.
14. 6) HNOs o,

15. 1) 2A143H3S04 — Aly(SOy); + 3H,

2) 4A1 + 30, — 2AL,0,

3) 2A1 + 3Cl, — 2AICI,

4) ALO; + 6HNO; py5. — 2AI(NO3); + 3H,0
5) ALO; + 2NaOH —2NaAlO, + H,0

6) Al,(SO4); + 6NaOH —> 2A1(OH); + 3Na,SO,
7) AI(OH); + 3HCI — AICL; + 3H,0

8) AI(OH); + KOH — K[AI(OH),]

t
9) 2A1(0H); — ALO; + 3H,0
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3apaum k § 21.4.
1. Ha nocneguem (BaseHTHOM) citoe y Ca HaXomuTcs 2 SIeKTPOHa.
2. Ca nposiBisSieT BaJICHTHOCTh — 2.

3T. 3anumewm peaknuto: Ca + 2H,0 = Ca(OH), + HQT
Cymma ko3 puIreHToB — 5.
Otser (0).

4.Ca+ C12 = CaC12
Ca+S=CaS
2Ca+ 0O, =2Ca0

5.2Ba + O, =2Ba0O

Ba + H2 = BaH2

Ba+ C12 = BaC12

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

6. Peaxmust paznoxxennss CaCO; — 3HIOTEepMUYHA (T.K. HA PEAKIIHIO
3aTpadrBaeTCs TEIIO).
tO
CaCO; = CaO +CO,T
7. OTBET CMOTpUTE B YUEOHUKE.

8. Peakius «ramnieHust U3BECTH» — IK30TEpMHUYHA (T.K. TEIUIO BbIE-
JISIETCS).

Ca0 + H,0.=Ca(0H), + Q

9. ®enondranenn B pactBope Ca(OH), mpumeT ManuHOBYIO OKpa-
CKY:

10. OTBeT cMOTpUTE B yUeOHUKE.
11. OtBer cMoTpHTE B yueOHHKE.

12. B pe3ynbsrate nornomenust CO, u3 Bo3ayxa.

13. H,CO; — yronsnHasa xucinora. OHa HEyCTOIUMBA U pas3yaraercs
Ha H20 u C02

14. OtBer cMoTpHTE B yueOHHKE.
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15. CuSO, * SH,0 + Ca(OH), = Cu(OH), + CaSO, + SH,0

16T.
0) oOpasyeTcs HepacTBOPHUMOE COCTUHCHUE!
K,CO; + CaCl, = CaCO3d + 2KCl

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

18T.
a) Ca(HCOs3), — BpeMeHHas KECTKOCTb.

19T.
6) CaSO, — NOCTOSIHHASI )KECTKOCTD.

20. OtBeT cMOTpHUTE B yucOHHKE.

21. 1) Ca + Cl, = CaCl,
2) Ca + 2HCI — CaCl, + H,T

3) Ca+ H, — CaH,

4) Ca + 2H,0 — Ca(OH), + H,

5)2Ca + 0, — 2Ca0

6) CaO + H,0 — Ca(OH),

7) CaO + CO, - CaCOs;

8) CaO + 2HNO; — Ca(NO;), + H,0

9) Ca(OH), + 2HNO; — Ca(NOs), + H,0
10) Ca(OH), + CO, — CaCO;+ H,0

11) CaCO5+ 2HCl-> CaCl,+ H;0 + CO,
12) CaCO;+ CO, 4 Hi0 <> Ca(HCO;),

tO

13) Ca(HCO;), — CaCO; + H,0 + CO,

3apaum k § 21.5.

1. OTBer cMOTpHUTE B yUeOHHUKE.

2. B 1-M mepuone comepxkutcs 2 dJIeMeHTa, BO 2-M U 3-M — 10 8
3JeMEHTOB, B 4-M U 5-M — mo 18. Uucno sneMeHTOB ompexaemnsercs
SHEPTETHYECKUM YPOBHEM.
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3. KonmuecTBO BaneHTHBIX 1eKTpoHOB: Y Cl 1 Mn — 7 31eKTPOHOB,
ySuCr—6.

4. OTBET CMOTpHUTE B YICOHHKE.

3apaum k § 21.6.

1. OTBer cMOTpHUTE B y4EOHHUKE.

2. a) CrO + 2HCl = CrCl, + H, T
6)Cr,0; + 2NaOH = 2NaCrO, + H,O
Cr,05 + 6HCl = 2CrCl; + 3H,0
B) CrO; + 2NaOH = Na,CrO,4 + H,0

3.
Kucnornslii AmdoTtepHbIi OcHoBHOH’

TiO, Fe,04 TiO
V,0s Zn0O VO
ReOs FeO
WO, CuO
Ta,05 Cu,0

(O ON

4. OTBET CMOTpUTE B YUEOHUKE.

3apaum k § 21.7.

1. ®eppomarHeTuaM ~—— CHILHOE MPOSIBICHHE MAarHUTHBIX CBOWMCTB
(0T «eppo» — Kene3HbIH).

2. OTBET CMOTpPUTE B YUCOHHUKE.
3. OTBeT cMOTpHTE B YICOHHKE.

4. OTBET CMOTpHTE B YICOHHKE.
5.Fe +2H" + 80, =Fe*" +S0,” + H,T
6. FeO + 2HCI = FeCl, + H,O

7. a) Fe,O3 + 6HCI = 2FeCl; + 3H,0
FeCl; + 3NaOH = Fe(OH)3{ + 3NaCl
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to

2F€(OH)3 = F€203 + 3H20

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

8. [Ipoucxomut yactuunseiii ruaponus FeCl;
FeCl; + H,00  Fe(OH)CL, +{CI)
Peaknwmst kucinas, T.e. OKpacka — KpacHasl.

9. OTBeT cMOTpHUTE B YICOHHKE.
10. OTBeT cMOTpUTE B yUeOHUKE.

11. O6m1yro hopMyITy prKaBUMHBI MOXKHO TIPEACTABUTH TaK:
F6203 ° l’leo.
PxaBunHa nmeet Oypblil LIBET.

12. XKenesHple H3MEIUS MOXKHO 3AIMUTHTE OT KOPPO3HH C IOMOIIBIO
CMa3KH, KpaCKH1 U JIETUPYIOIHUX METAJIJIOB.

13. 1) Fe + H,0 — FeO + H,

2) Fe + 2HCI —» FeC12 +H,

3) 2Fe + 3Cl, - 2FeCl;y

4) FeCl, + 2NaOH —> Fe(OH), + 2NaCl

5) 4Fe + 30, — 2Fe,03

6) FeCl; + 3KOH —> Fe(OH); + KOH

7) Fe,05 + 6HNO; — 2Fe(NO»); + 3H,0

8) Fe,O;+ 6HCI — 2FeCl; + 3H,0

t
9) Fe(OH)z —> F6203 + 3H20
10) 4Fe(OH), + 2H,0 + 05 —> 4Fe(OH),

tO
11) 2Fe(OH); — Fe,0; + 3H,0
12) Fe(OH), + H,80, — FeSO, + 2H,0
13) Fe(OH); + 3HNO; — Fe(NO3); + 3H,0

3apaum k § 21.8.
1. OTBer cMOTpHUTE B y4EOHHUKE.
2. OTBET CMOTpUTE B YUEOHUKE.
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. OTBeT cMOTpHTE B YICOHHKE.
. OTBeT cMOTpHTE B YICOHHKE.
. OTBeT cMOTpHTE B YICOHHKE.
. [ITnax — CaSiOs.
. toy (Fe) = 1540°C.
. OTBeT cMOTpHUTE B yUeOHHUKE.

. OTBeT cMOTpHUTE B yUeOHHUKE.



IIPAKTHYECKHE 3AHATHA

IIpakTHueckoe 3auaTue Ne 1.
Pemenue 3xkcnepuMeHTAIBHBIX 32124 110 TeMe
«Peaknnu B pacTBOpax 3J1eKTPOJIUTOB

1.
a) [Iposenem peakmmio mexay pactBopamu K,CO; u HNOs. /st aTo-
IO COIbEM JAHHBIE PACTBOPBI.

K,CO; + 2HNO; = 2KNO; + H,0 + CO,T
Cunpaasg kucinota HNO; BEITECHSET HEYCTOWYHMBYIO M Clabyio Ku-

cinory H,CO;, koTOpast 3aTeM pa3iaraercst ¢ BBIACICHUEM YIIIEKUCIIOTO
rasa (IOSBISIIOTCS ITy3BIPHKH).

H,CO; = CO,™T + H,0
0) IIpoenem peakiuio Mexay pactsopamu FeCl; u KOH.

FeCl; + 3KOH = Fe(OH)3d + 3KCl
ITocne cnuBaHUs PacTBOPOB BHINAMAECT OYpPBIM CTYICHUCTHIN OCaIOK.
B nannoii peakiyu cuinbHoe ocHoBaHne KOH BeiTecHsieT ciaboe u mio-
x0 pacteopumoe — Fe(OH);.
B) [IpoBenem peakumto Mexay pactBopamu NaOH u H,SO,.
2NaOH + H,S0, = Na,SO, + 2H,0
B 3r0ii peakyy MpoUCXOAUT B3aUMOJECHCTBUE MEXKIY KUCIOTOU U OC-
HOBAHUEM, T.€. UJIET IIPOLECC HEUTpaIU3aui. BUIUMBIX U3MEHEHUII HET.
r) [poBenem peakuunio - Mexay pactBopom HCI u kycouxom memna wiu
mpamopa (CaCO;).
CaCO; +2HC1 =CaCly+ CO,T ¥ H,0
ITpu monananun CaCO; B pacrBop HCl HaunHaeTcst BbIENeHUE Y-
JICKUCJIOTO Ira3a. BI/l[lHl)I BBIAC/IAOMINECA ITY3bIPbKU.
1) [IpoBenem peaknuio Mexay pactsopamu CuCl, u KOH.
CuCl, + 2KOH = Cu(OH),4 + 2KCl

IIpu cnuBaHMM PacTBOPOB BHINMAIAET TOyOOH CTYAEHUCTHIH OCAIOK.
bonee cunpHoe ocnoBanne KOH BeiTecHsieT ciiaboe M IIOXO pacTBOPH-
moe Cu(OH),.

HonHble ypaBHEHUS PEAKLIMIL:

a) COs* +2H" = H,CO; = H,0 + CO,T

6) Fe*" + 30H = Fe(OH):d
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B) H" + OH = H,0
r) CO;*> +2H" = H,CO; = H,0 + CO,T
1) Cu*" + 20H = Cu(OH),¥

2.

[TpoBeneM cieayronye mpeBpanieHus:

CuSO4 — Cu(OH), - CuO — CuCl,

Jns moryuennst w3 pactBopa CuSO,4 HepactBopumoro Cu(OH), He-
00XOAMMO €ro BBITECHUTH C IOMOIIBI0 KaKOTO-HUOYIb PacTBOPHMOIO
ocHoBaHus, HanpuMep, NaOH.

CuSO, + 2NaOH = Cu(OH)»\ + Na,S0,

[l Toro, uro0bl mosryunTh CuO, pa3aoKuM THIPOKCHI MEIH Harpe-

BaHHEM.

100-200°C

Cu(OH), cuo + H,0!

Bopna Beinensiercs B Buje napa.
Jlns nonydenus: u3 ocHoBHoro okcuaa (CuO) comu (CuCly) Heobxo-
JTIUMO 100aBUTh COOTBETCTBYIOILYO KucioTy, T.e. HCL.

CuO + 2HCI1 = CuCl, + H,0O

3.

Peakuust HeliTpanu3anuy — 3TO PeaKLMsl MEXIY KUCIOTOM M OCHO-
BaHHEM, HaIlpUMep, pacTBOpbI cepHoit kuciothl (H,SO4) u ruapokcuaa
HaTpus (NaOH).

JloGaBuM JTakMyC CHadajia K MCXOOHBIM pacTBopaM. B kucinoit cpe-
Jle TaKMYC UMEET KPACHYIO OKPACKY, B IIEJOYHON Cpelie — CUHIOK OK-
packy.

H,SO, +2NaOH = Na,SO4 + 2H,0
H"+ OH =H,0
B HeitTpanbHOM cpezie 1akMyC OKpacKy HE MEHSET.

4.
[Monyanum Fe(OH); peakuueii pacrsopa FeCl; ¢ NaOH.
FeCl; + 3NaOH = Fe(OH)3{ + 3NaCl

Brimagaer Oypblil cTyIeHHCTBINA 0CcaZoK THAPOKCHIA jkere3a. s ero
otaeneHus mpouiIbTpyeM cMmech. Takke B peakmuyd MOXKHO HCIIONB30-
BaTh pactBop KOH.
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5.
Bo3MmokHOE Tra3000pa3HOEe BEIMIECTBO — ATO YIJIEKUCHBIA ra3. Ero
MokHO noayunuts 3 K,CO3 u CaCOj;. 3anuineM ypaBHEHHE pPeaKIliH.
K,CO; + 2HCI = 2KCl + H,0 + CO,T
CaCO; + 2HCI = CaCl, + H,0 + CO,T
Bmecto HCl MOKHO B3STB JIFOOYIO M3 PE/ITIOKEHHBIX KHCIIOT.
HonHoe ypaBHeHHE B JII000M citydae OyJeT BBITJISIIETh TaK:
COs* +2H = H,0 + CO,T

6.

[IpoBeneM HECKOJIbKO peaKIluii:

a) BemiecTBa JOMKHBI COAEPXKATh HOHBI Ba’" u SO4". Bo3MoxHbIe
pearentsl: H,SO,4; NaySO,4; CuSOy; BaCly. Bee Tpu peakiiny aHaIOrHYHBL

3anuieM MmoJiHoe HOHHOE ypaBHEHUE peakimu it pactBopoB BaCl,
u Na,SOy,:

Ba™ + 2CI" +2Na’ + SO,> = BaSO,{ + 2Cl" + 2Na"

B peaxnuu obpasyercst ocagok cynbgara dapusi.

6) Bemectsa conepxat nonst Ag™ u Cl: HCI; BaCly; CuCly; CaCly;
FeCl,; FeCls; AgNO;.

Sanuiem peakiuio Mmexxay AgNO;z u CaCly:

2Ag* +2NO;5 + Ca®" +2CI" = 2AgCH + 2NO; + Ca*"

Oo6pasyercs Oenbiit ocagok AgCl.

B) BemecTBa comepxaT HOHBI Ca’'u CO32’: K,COj; CaCl,.

3anuieM uX PeaKIuio;

Ca™ +2CI" + 2K" + CO;™ = CaCO3{ + 2CT" + 2K*
Brinagaer Oenslii ocagok CaCOs.

IIpakTHuyeckoe 3ausTue Ne 2.
N3yyenue BiausiHUSA yCIAOBHIA
HA CKOPOCTH XUMHYECKHUX peariiuii

1.
Bonopon BeienseTcst akTUBHEE B MPOOUPKE C ATFOMUHHEM.
6HCI + 2A1 = 2AICl; + 3H,T
2HCI + Fe = FeCl, + H,T
BI)IBOHZ 4Y€M aKTUBHECC MCTAallll, TCM 6BICTpee 201(SHn peaKI_II/I}I.

2.
Peaxuus uger ObicTpee B IPOOHUPKE € 2 MJI CEPHOM KHCIIOTHI.
2Al+ 3H,S0, = Al,(SOy); + 3H,T
BeiBoi: uem Oostbliie KOHIEHTpALHs, TEM OOJIbIIIE CKOPOCTh PEAKIHH.
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3.
BricTpee naet peakius B HarpeTon mpooupKe.
BrIBO: ¢ yBenmMUeHHEM TeMIIEpaTyphl peakus UIeT ObIcTpee.

4.
C MpaMOpHOW KPOIIKOW peakius HACT OBICTpee, T.C. 3aKOHUUTCS
paHblie:
CaCO; + 2HCI = CaCl, + H,0 + CO,T
BbIBo: yem 00JIbIIe TOBEPXHOCTh COMPUKOCHOBEHUS PEarkpPyONIUX
BEILIECTB, TEM BBIILIE CKOPOCTh PEAKLIUH.

5.

B npobupke, B kotopyro nodasmmm CuSOy, peakuus uier OsicTpee, T.K.
00pa3yromasicst U3 MeTHOTo KyIopoca MeZlb UIpaeT poJib KaTalu3aropa.

BemecTBa, yBenuuMBarOnne CKOPOCTh PEAKLH, HO CAMH B PEaKLIHUIO
HE BCTYIAOLINE, HA3bIBAIOTCS KaTAIU3aTOPaMH.

6.
YcnoBus, BIUSIOMNE Ha CKOPOCTh PEAKIIHH:
— TpHUPOIA PEarHpYIOUINX BEIIECTB,;
— KOHIICHTPAIUS pEarupyromunx BEIIeCTB;
— TeMmIeparypa, Ipu KOTOPOil MPOTEKaeT peaKuus;
— IOBEPXHOCTh CONPUKOCHOBEHHS PEArHpYIOLINX BEIECTB,;
— BEIIECTBA, YCKOPSIOIINE PEaKINI0, — KaTaJu3aTophI.

IIpakTHyeckoe 3ansaTue Ne 3.
IMonyyeHne aMMuaKka U H3yYeHHe ero CBOICTB.
O3HakoMJIEHHE CO CBOMCTBAMH
BO/JHOT'0 pacTBOpPa aMMHAaKa

[onydenre aMmuaka:
ITpaBmwIbHOE MOJIOKEHUE IPOOUPKU 0] 0):

Bo-nepsbix, NH; nerue, uem BO31yX, OH
OyIeT MOTHMMATBHCS BBEpPX, MOATOMY Ta300T-
BOJHAs TPyOKa MOJDKHA Takke OBITh HaIpaBie-
Ha BBepX. Bo-BTOpHIX, MBI OymeM HarpeBarh
BEIIIECTBO B MPOOHpPKE, MOITOMY OHO HE JTOJDK-
HO COMPHUKACATHCA C MPOOUPKOW, KOTOpas OT
OTHSI MOYKET PaCILIaBUThCS.

ITpoOupku AOKHBI OBITH CYXMMH, T.K. aMMHAK PEarkpyeT ¢ BOJIOH U
B pe3yJsibTaTe 00pa3yeTcsi TUIPOKCHI AMMOHHUSL.

NH3 + H20 = NH4OH
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Peakius MOJYy4YCHUSA aMMHUaKa:

2NH,Cl + Ca(OH);—=> 2NH;T + CaCl, + 2H,0

H3yuyenue cBOMCTB aMMHAaKa:

1.
AMMHaK XOpOIIO pacTBOPSETCS B BOJE:
NH; + H,O = NH,OH
W3-3a pacTBOpeHHs aMMHaka B MPOOMpPKE YMEHBIIACTCSl JaBJICHHE,
YTO MPHBOJMT K BCACHIBAHMIO BOIBI B MPOOHPKY. Iloiry4eHHbIi pacTBOp
¢ (eHONPTANTECMHOM NaeT MaTMHOBHINA 1BeT, mockonbky NH,OH ™ ocHo-
BAHHE: NH,OH < NH," + OH"

2.
B mpobupxe ¢ NH; o6pasyercs 6emslit map:
NH; + HCI = NH,CIT
NH; + HNO; = NH,NO; T
C cepHoil u PpochOpHOIT KUCIOTOH ONBIT HE MOTydaeTcs MOTOMY, 9TO
(NH4),SO4 u (NHy);PO, HE neTyun.

2NH3 + HQSO4 = (NH4)2SO4

(NH4),SO4 = 2NH," + SO4*

3NH3 + H3PO4 = (NH4)3PO4

(NH4);PO4 = 3NH," + PO,

3.

PactBop oOecuBeunBaeTcsi, HOCKOJIBKY CepHas KUCIOTa HEUTpalu3y-
€T aMMHUak, T.€. CpeJa CTAHOBUTCSI HEUTpalbHOW. B HeWTpanbHOU U Ku-
cioit cpene GeHonranenH OeCBETHBIH.

2NH4OH + H2504 = (NH4)2SO4 + 2H20
NH4OH + stO4 — (NH4)HSO4 + H20
C u3bpiTkom H,SO4 00pasyercst Kucias CoJb.

4.
Bremagaer Oypsiit crynenuctoii ocanok Fe(OH);. PactBop ammmaka
SIBJIIETCSI OCHOBaHWEM, OH ocaxxaaeT Fe(OH)s.
3NH,OH + FeCl; = Fe(OH);{ + 3NH,Cl
30H + Fe** = Fe(OH)54

IIpakTHyeckoe 3anaTHe Ne 4.
PacnozHaBaHMe MHHepaJIbHBIX y100peHui

Brmounnss paboty, opueHTHpYiiTech Ha TaOnuily, NPUBEICHHYIO Ha
cTp. 233 B yuebnuke. [lomydeHnsle pe3yIbpTaThl YIOOHO 3amucaTh B MO-
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nobHyto Tabmuiy. IlpuBenem QopMynsl Hamboiee paclpoCTpaHEHHBIX
yIO0OpeHHUH M UX PEaKINU.

1.
Ammvuagnas cenmutpa — NH4NO;
2NH4NO; + 2H,S804 (ouyy + Cu =
= (NH4),SO4 + CuSO,4 + 2NO,T + 2H,0
Beigensiercst Oypblii ra3. Menp pactBopsieTcst.

tO
NH4NO; + NaOH —= NH3T + H,0O+ NaNO;
OmymaeTcs 3amax aMMHaKa.

2.

Harpueas cenmutpa — NaNO;

2NaNO3 + 2stO4 (KoH1L) +Cu= Na2$O4 + CUSO4 + 2N02T +2H20
Menp pacTBopsieTcs. Brigensiercs Oypblil ra3 ¢ pe3KuM 3amaxom.

3.
Cynbhat ammonuss — (NH,),SO4
(NH4),SO, + BaCl, = BaSO,4) + 2NH,Cl
Brmmagaer Gemnblit ocanok, HepacTBopuMbil B HNO;.
(NH,),S04 + 2AgNO; = Ag,SO4) + 2NH,NO;
Hebomnpmoe momyTHeHHE pacTBOpa, T.K. AgySO, — ManopacTBOpH-

MOE BELIECTBO.
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4.
Dochoput — Caz(POy),.
Ca3(PO4)2 + 6HNO3 = 3C&(NO3)2 + 2H3PO4
docdoput HepacTBOPUM B BOJIE, HO PACTBOPUM B a30THOM KUCIIOTE.

5.
CunbBunnt — KCI'* NaCl

KCI « NaCl + 2AgNO; = 2AgCI + NaNOj; + KNO;
Brinazaer Oelblii 0caiox.

6.
Kanuesas coms — KCl
KCl+ AgNO; = KNO; + AgCIV
Brimamaer 6ernbiii 0caiok.
Peakius xanuitHON cenUTpBI C CEPHON KUCIOTON U MEMIBIO:
2K' +2NO; +4H' +2S0,” + Cu =
=2K" + Cu*" + 2NO,T +280,* + 2H,0



CokpallleHHOe HOHHOE ypaBHECHUE!
2NO; +4H" + Cu = Cu*" + 2NO,T + 2H,0
Cu + 4HNOj5 (4 = Cu(NO3), + 2NO,T + 2H,0

IIpakTHyeckoe 3ansaTHe Ne S.
MMonyyenne CO, u u3yvyeHue ero CBOMCTB.
Pacno3naBanmne kapooHATOB

1.
Mpamop uMeeT yIpoueHHy0 XumMuieckyto ¢popmyiny — CaCOs.
Hanwmewm ero ypaBaenue peakuuu ¢ pactBopom HCI:
CaCO; + 2HC1 = CaCl, + H,0 + CO, T
KapToHHBIM KpPY>KKOM CTaKaH IPHKPBIBAIOT [JIsl TOTO, YTOOBI HE yIie-
TYYHBAJICS YIJICKUCIIBIN ra3.

2.

[Ipu BHECeHUM B CTaKaH C YIJICKUCIIBIM Ta30M CITUYKA TYXHET, T.K.
YIJIEKUCHBIA Ta3 HE NMOAJAEPKUBAECT FOPEHUs. YTIEKUCIBIH ra3 MOXHO
nepeauBaTh U3 OJHOrO CTakaH B JPYrod, T.K. OH TsDKeJee BO3Ayxa U
oceJlacT Ha JIHE.

dusnueckne CBOMCTBA.

CO, — OecuBeTHBIN Ta3, paCTBOPUMEIA B BOJE, TSKENee BO3IyXa,
npu Ttemreparype —78°C mepexoIuT B TBEpIOE COCTOsSHHE («CyXo
Je») MUHYsS KUIKYI0 (a3y. SIBiseTcs KHCIOTHBIM OKCHIOM, NPU pac-
TBOPEHHUH B BOJIC 00pa3yeT HEYCTOHYHUBYIO YTOJIBHYIO KHCIIOTY.

— — o -
€0, + H,0 == H,CO; == 2H" + CO¢
Jlakmyc okpacuiics B KPaCHBIW I[BET, T.K. B BOJIE MOCJIE POIYCKAHUs
CO, obpa3yercs yroibHas KUCIOTA.

ITpu marpeBaHnyu yronpHas KUCIOTa pasnaraercs odpatHo Ha-CO, u
H,0.

o

t
H,CO;—=H,0+ COZT
CO, yneraer, 1aKMyC IPUHAMAET IIEPBOHAYATIBHBIN IIBET.

3.
Habmroaercst HOMyTHEHHE pacTBOpa, Ha MPAKTUKE 3TO MCIOJIb3YeT-
cs1 ipu modenke cteH. [IporcxXoauT peakius:
Ca(OH), + CO, = CaCO+\ + H,0
N36sTox CO, pactBopsieT kKapOoHaT Kanbius. OOpasyercs Kucias

COJIb.
CaCO; + H,O0 + CO, = Ca(HCO3)2
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IIpu moGaBneHWH W3BECTKOBOW BOIBI OIITH OOpa3yercs KapOoHAT
KaJblus (pacTBOp MyTHEET):
Ca(HCOs), + Ca(OH), = 2CaCO54 + 2H,0
[Tpu HarpeBaHWHU IHAPOKAPOOHAT pa3iaraercs:

o

Ca(HCO5), == CaCOs} + Hy0 + CO, |

BriBoabr:

a) KapOOHATHI MOXKHO TEPEBECTH B THAPOKAPOOHATHI, MIPOIyCKas ue-
pe3 HUX YIJIEKUCIbIN Ia3;

0) ruapokapOOHATHI MOKHO TMEPEBECTH B KapOOHATHI HarpeBaHHEM
WM 100aBJICHUEM U3BECTKOBOH BOJIBI.

4.
YuporeHnas xumnueckas Gopmyia uzectusika — CaCOs.
W3BecTHIK MOXHO ompenenuTsh godapnerueM kucinotsl (HCI), Oyner
BBIJICJIATHCS a3, KOTOPBINA HE MOJICPIKUBACT TOPCHUE.
CO;” +2H" = H,0 + CO,T

5.
[Tposenem peaxuuto mexxy pacrBopamu BaCl, 1 NaCO;
BaCl, + NaCO; = BaCO34 + 2NaCl
Ba’* + CO;* = BaCOs{
Ba®* +2Cl +2Na” + CO;*> = BaCO3d + 2Na" + 2CI°
O06pasyercs OenbIii 0CaIoK.
JoxaxeMm, 4TO 0CaZ0OK COAEPHKHUT aHHUOHBI CO32’. st aToro mpuiibeM
KucioTy, Harpumep, HCL

BaCO; + 2HCI = BaCl, + H,0 + CO,T
BaCO; + 2H+ Cl =Ba” +2CI + H,0 + CO,T
BaCO; +2H = Ba™ + H,04 CO;T
Brijensieres ra3, KOTOpbii He IOAIEPKUBACT TOPEHHE.

IIpakTHYyeckoe 3ansaTue Ne 6.
Pemenue 3kcnepMMeHTAJBHBIN 32124 M0 pa3aenay
«HemeTamabn

1.

Peakuusa HelTpanuzanuum — 3TO peakius MEKIy KHUCIOTOM M OCHO-
BaHUEM, CJIEOBATEIEHO, HAM HAJI0 BBIOPATh OIPEICIICHHBIC KUCIOTY U
OCHOBaHHE, NPU B3aMMOJCHCTBHH KOTOPBIX TOIYYaeTCs HEOOXOIUMOE
BELIECTBO.
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a) Bosemem rtuapokcun ammonus (NH,OH) m cepHyr0 KHCIOTY

(H2S0y).
2NH4OH + H2504 g (NH4)2SO4 + 2H20
NH,'+ OH +2H" + SO, — 2NH," + SO,”+2H,0

0) B pesynmpTrare peaknuu HEUTpadH3alUd HEBO3MOXHO ITONYyYUThH
KHCJIOTY, HO €€ MO)XHO HOJYYHTh CIMBAHHEM PACTBOPOB CHJIMKATa Ha-
TPHS U COJSTHOM KUCIIOTHI.

2HCI + Na,Si0; — 2NaCl + H,SiOsd
2H" +2CI +2Na" + Si0;” — 2Na” + 2CI" + H,Si0sd

B) Bosbmem ruapokcua ammonmsi (NH4,OH) u consiHyto KHCIOTY

(HCI). 3anuiem ypaBHEHHE peaKinH.
NH,OH + HCl > NH4C1 + H,0
NH,"+OH +H"+ Cl' - NH," + CI' + H,0

2.

a) [Ipu HarpeBaHUM CMECH PACTBOPOB XJIOPHIA aMMOHHUS M THIPO-
KCHJIa HATpHsl UyBCTBYETCS 3amax aMMHaKa, CJIeJ0BATEIILHO, BEUICCTBO
conepxut NH4"

NH,Cl + NaOH — NH;T + H,0 + NaCl
NH, “+ CI'+ Na" + OH  — NH;™T + H,0 + Na' +CI

0) IIpu cnuBaHMM PacTBOPOB THAPOKCHIA KaJbIMA U KapOOHATa Ha-
TpHs HAOJIOAAaeTCs BBIMAJACHUE OSJIOr0 MEJIKOKPUCTAIUTMIECKOTO OCaIKa,
CJIEZIOBATENFHO, BEIIECTBO COAEPIKAI0 CO32'

Ca(OH), + Na,CO; — CaCO;4 + 2NaOH
Ca® +20H + 2Na' + CO;* — CaCOsl + Na* + 20H

B) JI71s 3TOTO HAM HEOOXOIMMO J0KA3aTh, 4TO CONb comepxut NH, -
HWOHBI U SO42’—H0HLI

JlokasatenbcTpa npucyTcTBus NHg™

(NH4)2$O4 + 2NaOH = 2NH3T -+ Nast4 + 2H20
2NH," +804 +2Na" #20H - 2NH; 1+ 2Na' + S0,> + 2H,0

JloxasarembcTna mpucyretBus SO,

(NH,),SO, +BaCl, ->BaSO4 + 2NH,Cl
2NH;" + SO, +Ba” + 2CI' - BASO, + 2NH4" + 2CI

3.
Otum peaktuBoM sBisieTcst AgNO;.

AgNO, +NH,Cl - AgCl{ +NH,NO,

OeJtblii 0caIoK

Ag"+NO; +NH, + ClI" > AgCl + NH," + NO;~
3AgNO, +(NH, JHPO, - Ag,PO, L +2NH,NO, + HNO,

JKEJITHIN 0CaOK
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3Ag" +NO;y +2NH," + H" + PO, —
—Ag;HO + 2NH, " + H +2NO; + NOy

4.
[Tpu cnuBaHuM pacTBOPOB Xjopuaa Oapus U ¢ocdara HaTpUs Ha-
Omoaercst 0Opa3oBaHUE OCAIKA.
3Ba’" + 2P0, — Bay(POy)V
[Tpyu mprIIMBaHUH K TOJYYEHHOMY OCAJKy COJISTHOHM KHCIOTBI HAOIIO-
JIaeTCsl ero pacTBOpEHHe.

Ba;(PO,),¥ + 6HCl — 3BaCl, +2H;PO,

5.
HpI/I CMCIIMBAHUU HUTpaTa aMMOHHUA U raneHon U3BECTHU BBIACJIACT-
Cs aMMHUAK U Ka)KJ0€ U3 BEIICCTB TCPACT CBOU IOJIC3HBIC CBOﬁCTBa.
2NH,NO; + Ca(OH), — Ca(NO;), + 2NH;T + 2H,0

6.
a) 1) CO, + Ca(OH), — Ca(NOs), + 2NH; + 2H,0
2) CaCO; + 2HCI — CaCO; + H,0 + CO,T

6) 1) NH,Cl + NaOH — NaCl + NH;T + H,0

2) NH; + H,0 — NH,OH

B) Na,Si0O; + 2HCl — 2NaCl + H,SiO54

IIpakTHuyeckoe 3auaTue Ne 7.
KauecTBeHHOE ompenesieHne yriepojaa
U BOJI0OPO/1a B OPraHUYEeCKUX BellecTBaX

a) CrakaH 3amoTeN IMOTOMY, YTO IPH FOPEHHHU Tra3a (CIMpTa) BhIIe-
ssitorest COp 1 Boga (map). [lap KoHIEHCUpPYETCsl Ha XOJOAHBIX CTEHKax
cTakaHa, W OH 3amoreBact. B ciydae ¢ ruapokcuoM Kaiblus Gelbie
MSATHA MOSIBISOTCSL M3-3a 0bpaszoranust CaCO;.

Ca(OH), +CQ, = CaCO{ + H,0

U3 onbiTa ciienyeT, 4To B CrOPEBIIEM BEIIECTBE €CTh YIJIEPOJ U BO-
JIOPOI.

6) OKCrIepUMEeHT MPOBOIUTCS AHAIOTHYHO OTIBITY a).

YpaBHEHUE peakiuy ropeHus nmapaduHa:

o

49 '
CigHiat =0, == 16CO,| +17H,0

Jlns oOHapy»)eHUsT CBOOOJHOTO yriiepoja B IJIAMEHU CBEYM HY)KHO
HOJIEPKaTh YHCTOE CTEKIO Haj ruiameHeM. CTeKJIO MOCTENEeHHO 3aKOIl-
TUTCSI. ITO U €CTh CBOOOIHBIN yTIepO/.
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B) YpaBHCHHUE pEaKIiu:

o

t
C16H34 +49CuO0—= 16C021 + 17H20 +49Cu

N3BecTkoBas Boja nobeneer, BeiaeacTBue 00pa3oBaHuUsi HEpacTBOPH-
Moro kap6onara, CuSO,4 nocuHeeT u3-3a 00pa30BaHMUsI KPUCTAILIOTHAPA-
Ta CUSO4 . 5H20

IIpakTHuyeckoe 3auaTue Ne 8.
IMosyyeHne 3TUJIEHA M H3YUYEHHE €r0 CBOICTB

IlonydyeHne STHIICHA.

KonrneHTprpoBaHHas cepHasi KUCIIOTa 00JIafgaeT CBOUCTBOM OTOMPATh
BOAY Y JIPYIMX BEIIECTB. DTO CBOMCTBO MCIOJB30BAHO IS MOJTYUYEHUS
STHJIEHA.

H,SO, (konm)

C,H;0H - ot +mol

Bopma wacTnyHO KOHIEHCHpYETCS Ha CTEHKaX MPOOHMPKH M CKaTHIBa-
eTcst 00paTHO B PacTBOP. DTUIIEH YXOIHT MO Ta3000pa3HOM TpyOKe.

CBoiicTBa THJICHA!

[Ipu npoOyIBKMBaHWK STHJIICHA 4Yepe3 pacTBOp OpPOMHON BOIBI H
MepMaHTraHaTa MPOUCXOIUT 00CCIIBEYHBAHNE.

BI'2 (aq) + C2H4 = C2H4BI'2

OTHIIEH TOPUT JKENTHIM IUTAMEHEM, NpH BHeceHUU (aphopoBoi yari-
KA OHA YEPHEET, M3-3a HEIOJIHOTO CTOpaHUs STHIICHAa 00pa3yeTcs CBO-
OOIHBIN yrilepoJg — caxka YepHoro IBera. [Ipw BIyBaHHMM BO3ayXa B
IaMs 3THJICHA TIPOMCXOAWT TIOJMHOE CrOpaHUC STHIICHA, W IUIaMs U3
JKEJITOTO, CTAHOBUTCS CHHIM.

QH4 S 302 _to> 2C02T h 2H20T

IIpakTHyeckoe 3ansaTue Ne 9.
HN3y4denue cBoiicTB Fe u ero coennHenmni

1.
Habmromaercs BeIIeneHne ra3a. DTOT ra3 — BOJOPOJ, KOTOPBIH 00-
pasyeTcs Ipu peakLuu:
Fe + H,SO, = FeSO, + H,T
Fe' +2HCl = FeCl, + H,T
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I'Bo3ms, BHeceHHBIH B CuCly, MOKpPBIBaETCSI MENBIO BCIIEICTBHE JJICK-
TPOXUMHYECKOHN peaKiuu.
Fe + CuCl, = FeCl, + Cud
Fe° + Cu*" = Cu® + Fe?**

2.
B 00oux cioydasx oKcuz xKene3a pacTBOPSIETCS IPH HaIPEBaHUU:
o]

t
Fe,0; + 6H + 6CI"/=—=2F¢*" + 6CI” + 3H,0
tO
Fe,0; + 6H" + 350, ==2F¢*" + 350,> + 3H,0

3.
B 00eux npobupkax 00pa3yroTCs CTYIACHUCTHIC OCAIKU.
Ocanok Fe(OH); — Oypsiid, a Fe(OH), — 6enbiii, HO ObICTpO Oypeer
u3-3a oopasoBanus Fe(OH); (okucsiercst BO3IyxXoM):
Fe’* +2CI" + 2Na" + 20H = Fe(OH),d + 2Na* + 2CI”
Fe*" + 3CI + 3Na' + 30H = Fe(OH);4 + 3Na' + 3CI°
[Ipu mobGaBieHUU CONMSHOW KUCIOTHI K ruppokcuay xenesa(ll) run-
POKCHIT pacTBOpSETCS, MpH TOOABICHUN TUAPOKCHIA HATpUs — HeT. B
ciryqae Fe(OH); ruapokena pactBopsiercst Kak npu nobasnennn NaOH,
tak u HCI:
2CI + Fe(OH), + 2H'= 2H,0 + Fe*" + 2CI”
3CIl" + Fe(OH); + 3H'=3H,0 + Fe*" + 3CI”
Na® + Fe(OH); + OH =Na' + [Fe(OH),]”

4.
Ocanoxk nobypen, Fe(OH), oxucmmncs Bo3xyxom a0 Fe(OH)s:
4Fe(OH), + O, + 2H,0=4Fe¢(OH);

5.
[Tocre cmuBaHMS pacTBOPOB 0OpaA3yeTCs CHHUN pacTBOpP.
FeCl, + K;5[Fe(CN);s] = KFe[Fe(CN)g] + 2KCl
O0pa3oBaBIIMICS KOMILIEKC Ha3bIBaeTCs TYPHOYILIEBA CUHb.
[Mpu cnuBanuu pactBopoB FeCl; 1 KSCN obpasyercst sipko-KpacHbIH
pactBop. Okpacky pactBopy npumaet poganus xenesa(lll) — Fe(SCN);
FeCl; + 3KSCN = Fe(SCN); + 3KC1

6.
B pactBope nMporcxoanT YaCTHYHBIA THAPOIIN3 BEIECTBA.
2FGSO4 + 2H20 = (FCOH)st4 + HzSO4
W3 ypaBHEHHS peakIy BUAHO, YTO B pe3ysbTaTe THAPOIN3a 00pasy-
eTcsl KHCIIOTa, T.€. PAcTBOpP COJM MMEET KHUCIyIo peakiuio cpensl. [o-
3TOMY JaKMyc B pactBope FeSO, kpacHBIH.
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IIpakTHueckoe 3auaTue Ne 10.
Penienne 3kcnepuMeHTATBHBIX 32124
no pasaeny «MeTamibn

1.
I-p1ii HaOoOp (Ne 1, 2, 3)

Bemecraa:

Na,CO;; MgCly; BaCl,

[TpunmBaeM pacTBOp JIakKMyca K KaxJ10i MpoOupKe, TaM, Te JIAKMYC
nocuHeet, Haxoautces Na,CO; (menounas cpena):

Na,CO; + H,0 == QaOB+ NaHCO;

K nBy™m ocraBmmmcs npobupkam nobasisieM Fe,(SOy);,Tam, rie Bbl-

majer Oenblii ocanok, Haxogurcs BaCly:
3BaCl, + Fey(SO4); = 2FeCl; + 3BaSO,4

B ocraBmieticst mpoOupke Haxonures, cinenpoBaresbHo, MgCl,.

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

Bemrectna:

Na,COs3; CaCl,; KCl

Jlakmycom ompenenseM Na,CO;, kak B iepBoM Habope.

K nBym ocraBmmmMcs mpobupkam go6aBisieM pacTBop kapOoHarta Ha-
Tpus, MpoOHpKa, B KOTOPOH Boma momyTHeeT, conepxur CaCl,, ocTtas-
mrasicst npooupka ¢ KCl:

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

[1-uit Habop (Ne 7, 8, 9)

Bemiectna: AICl;; BaCly; FeSO,

K kaxnoii mpooupke nod6asum pactBop K;[Fe(CN)y] (3xenrtoii kpoBsi-
HOI COJIM), pacTBOP OKpacuTcs B CHHMIA 1IBeT — TaM FeSO,.

FCSO4 + K3[FC(CN)6] = KFG[FC(CN)GLL ah KzSO4
K JABYM OCTAaBLINMCS HpO6I/IpKaM IPpUIIMBACM, JIJAKMYC, TaM, TNI€ JIaK-

Myc niokpacteet, conepxkurcsi AlCl; (kucnast cpena):
AlCl; +H,0 <= Al(OH)CI,

2.

CHauaJia pacTBOPUM IOPOLIKH B BOJIE, U3 3-X MOPOIIKOB PaCTBOPHT-
Csl TOJIBKO COJA.

K ocraBmmmes aBym nopomkam npunseM pactBop H,SO,: Beigene-
HHE My3bIpHKOB Ta3a ykaszpiBaeT Ha CaCO; (Mexn), ocTaBiIeecs BEIIecT-
Bo — rurc (CaSQOy,).

H,80, + CaCO; = CaSO,{ + 2H,0 + CO, T
2H" +S0,” + CaCO; = CaSO4{ +2H,0 + CO,T
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3.
BpemeHnHas xecTKOCTb:
Ca(HCOs), + Ca(OH), = 2CaCO54 + 2H,0

t
Ca(HCO;), —= (CaCOsl +H,0+ CO,T
YcrpaHeHne NoCTOSHHOM KECTKOCTH:

CaS0, + Na,CO; = CaCO3{ + Na,SO,

4.
[IpoBeneM HECKOJIbKO peaKIuii:

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

CaCOs + CO, + H,0 = Ca*" + 2HCO;

Ca(HCO3), L>Calco3¢ +H,0 + Co,T

CaCOs + 2H" + 2CI = Ca*" + 2CI" + H,0 + CO,
CaCOs +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;> = MgCO;{ + 2Na' + 2CI”
Mg*" + CO;* = MgCO5¢

5.

IMonyuum Al(OH);. JIast 3TOro mpoBeeM peakiuio MEXAy pacTBO-

pamu AlCI; u NaOH.

KH.

AICl; + 3NaOH = Al(OH);{ + 3NaCl
AP +30H = Al(OH):d

Ecam akkypaTHO mpwiuMBaTh IIENOYb, TO BBINAAET OCHbIil CTyAeHH-
CTBIH OCaJioK FuApoKcua. [lorydeHHbIIT 0ca 0K pa3osibeM Ha 2 Ipooup-
K oxnoit no6asum HCI, k- apyro u3ostok NaOH, B o6onx cimydasix
ocanok pactBopurcs. CrnenoBatensHo, AI(OH); — amdoTepHbIii rHAPO-

KCuna.
AI(OH); + NaOH = Na[Al(OH),]
Al(OH); + OH™ = [AI(OH),]”
Al(OH); + 3HCI = 3H,0 + AICl;
Al(OH); + 3H" = AI’" + 3H,0
6
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Comnbem pactBopsl NaOH u HCI
NaOH + HCI = NaCl + H,O

7.

Ipunmsaem K;[Fe(CN)g] x FeSO,4, 06pa3yercst XxapakTepHBIH CHHHHA
pactBop

Fe*" +80,> + 3K" + [Fe(CN)e]* =
= KFe[Fe(CN)] + 2K + SO,*

K pactBopy Fe,(SO4); mpumuBaem KSCN, momydaem KpacHBIH pac-

TBOP:
2Fe*" + 380, + 6K' + 6SCN™ = 2Fe(SCN); + 6K + 350>

8.
Crauana nmomygum CaCO; u3 Ca(OH), u Na,CO;
Ca*" +20H +2Na' + CO;> = CaCOs{ + 2Na' + 20H"
Ca*" + CO;> = CaCOd
Homyunm CaSO,4 u3 H,SO4 u Ca(OH),:
Ca*" + 20H +2H" + SO,> = CaSO4 +2H,0

9,
CHaqana MOJIYYHM T'MAPOKCHUI KEJI€3a:
FeCl; + 3NaOH = Fe(OH):4 + 3NaCl

Ocaok OTOUIBTPYEM U IIPOKATIIM:
tO
2Fe(OH); = Fe,0; + 3H,0T

10.
AOMUHUN PaCTBOPUM B KHCIIOTE, 3aT€M OCAIUM €TI0 TUAPOKCHU], 3a-
TEM ¢ M30BITKOM IIETIOYH HOJYIHM PACTBOPUMBIN KOMILIEKC.
2A1+ 6HCI = 2AICl; + 3H,T
AICI; + 3NaOH = Al(OH)s{ + 3NaCl
Al(OH); + NaOH = Na[Al(OH),]
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JIABOPATOPHBIE OIIBIThI

OnbIT Ne 1.
HcciaenoBanue BelecTs
HAa JIEKTPUYECKYI0 MPOBOAUMOCTDH

1.

CHauasa #ccliefyeM Ha 3JIEKTPOIIPOBOAHOCTE KpucTaumaeckuiit NaCl.
Ecimm nmogHecTn cyxue 3JeKTpoIbl Ipudopa K CyXOH COJH, TO MBI YBHAUM,
yto TBepablii NaCl He mpoBOAXT TOK (JJAMITOYKA HE 3ar0pacTes).

[TpoBeprM 3IEKTPONPOBOIHOCTh AUCTHIUIMPOBAHHOM BOIBI. OKa3bl-
BAaETCS, YTO YHCTas BOJA TakKe HE IIPOBOJUT TOK.

Tenepp pacTBOpUM KPUCTAJUIMK COJIM B AUCTHIUIMPOBAHHOM BOJE U
BHECEM B IMOJYYEHHBIH PacTBOp 3EKTPOAbI Ipubopa. Mbl yBUIUM, YTO
JaMIIOuKa IpKO 3aropenack, T.e. pactBop NaCl npoBoauT Tok.

DJIEKTPUYECKUH TOK MPOBOMST TOJIBKO TE BEILECTBA, KOTOPBIE COIEp-
JKaT CBOOOJHBIE MOHBI (HAarpuMep, pacTBopsl). Boia noHOB mpakTHdeckn
HE COJEPXHT, a B KpuctaiummueckoM NaCl Bce MOHBI CBSI3aHBI, TIO3TOMY
TOK OH HE IPOBOIUT. B pacTBOpE e MPOUCXOIUT AUCCOLUALHS MOJICKYJT
Ha MOHBI, I03TOMY PACTBOP MPOBOJUT TOK, T.€. SBIISIETCS HIIEKTPOIUTOM.

2.

Bo Bcex Tpex crakaHax MPOXOIUT DIICKTPHUYCCKUN TOK (HaOIIOIaeTcs
TOPEHHE JIAMIIOYKH), T.€. BCE TPU PACTBOpA SBISIFOTCS 3JIEKTpoIuTamu. B
pacTBopax colepKaTcs CBOOOJHBIC MOHBI, 0OPa30BaHHBIE 32 CUET JUCCO-
[IUAIIIH MOJIEKYJI B BOJIE, Oaroaps UM BOSHUKAET 3JIEKTPOIPOBOTHOCTb.

OnpiT No 2.
Uzyuenne nBuKeHNsI HOHOB
B 2JIEKTPUYECKOM I10J1e

1.

CMOYCHHBIN B LIETOYN KOHEI[ HUTKA OKPACUTCS B MAJIMHOBBIN IBET
3a cuer eHondranenna. Co BpeMeHeM OKpalleHHas 4acTb HUTH OyJer
YBEJIMYMBATHCS, M IOCTEIIEHHO OHA CTaHET MaJIMHOBOM BCs. DTO SIBIICHHE
MPOMCXOIUT U3-3a MepeMelleHns] THApokco-annoHoB OH™ Bnoip HUTH
MOJ, IEHCTBUEM 3JIEKTpHYECKOro Toka. OTpUIaTeNbHO 3apshKEHHbIE HO-
HBI IPUTATUBAIOTCS K TIOJIOKUTENLHOMY 3JiekTpoay, T.e. OH™ nepemenia-
eTcs OT Karofa («—») K aHomy («+»).
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2.

[IpoBenem aHanmormgHbIi OonbIT ¢ pactBopoM CuSOy.

lomybast okpacka mepemermaercss OT aHoma («+») K Karomy («—»).
Owua Bo3HuKaer 3a cuer Cu’’, KOTOPBIil IPUTATHBACTCS K OTPHIATEIIHHO-
MY JJIEKTPOLY.

BeiBoa: nget enondranenna namensot noasl OH , pacrsop CuSO,
B T0JIy00i1 IBET OKPALIMBAIOT HOHBI Cu”".

OnbiT Ne 3.
IIpoBenenne peakuuu o0MeHa
B PACTBOPAax JIEKTPOJIHUTOB

1.

[IpoBeneM HECKOJIBKO peaKLuil.

a) B3anmopeticteue mexay pactBopamu NaOH u FeCly

3NaOH + FeCl; = 3NaCl + Fe(OH);4
30H + Fe®" = Fe(OH):d

Habmiomgaercst BrImazeHne Oyporo CTYyAEHHUCTOTO ocanka. Peaxmms
npoxoauT B OObIYHBIX ycioBusx. (IIpm mobGaBmenmm m3bbitka NaOH
0CaJI0OK MOKET PacCTBOPUTHCSL. )

0) B3aumoneiicteue Na,CO; ¢ CaCl,
Na,CO; + CaCl, = 2NaCl + CaCOsd
CO;* + Ca®" = CaCOs
Brimagaer 6enbliit ocanok. Peakiius uieT B 0OBIYHBIX YCIOBHUSX.

B) B3anmonetictBue mexay pacrsopamu K,CO; u HCL
K,CO; + 2HCl = 2KCl + H,0 + CO,T
CO5* +2H"=CO,T + H,0
Beinensiercst ra3 (Ipy OOBIYHBIX yCIOBHAX). [Ipu HarpeBaHWH. IpO-
OWpKHU BBIICICHIE IMPOUCXOAUT Ooiee OypHO.

r) B3anmoneticteue mexxay NaOH u HCI (¢ dperondranenaom).
PactBop NaOH 3a cueT eHON(pTaIIENHA IMEET MATHHOBYIO OKPACKY.
INocne peaxunun ¢ HCl ManuHOBas okpacka IpoINajaer, pacTBOpP CTaHO-
BUTCS IPO3PAYHBIM.
NaOH + HCI = NaCl + H,O
OH +H =H,0

1) B3aumoneticteue mexay FeCl; u KNO;
FeCl; + KNO; #
Peakius He wIeT HU NP KAKUX YCIIOBUSIX, T.K. IPH B3aUMOJACHCTBUH
He 00pa3yroTes ra3, 0CaJIoK Wid BOAA.
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BeIBog: peakiuu ocaxieHust, 00pa3oBaHMs BOJBI MM r'a3a B pacTBOpE
unyT 0e3 KaKuX-JIM00 JOTIOIHNUTENBHBIX YCIOBHM, P KOMHATHOM TeMIIe-

patype.

2.
Ilepeuncium Bce peaktuBbl: pactBopel NaOH; Ca(OH),; HCI,
Na,CO;; K,COs; CaCly; FeCls; KNOs; dhenondranens.
Hawm nyxno nonyuuts CaCO;. st atoro nogoiayt: K,CO;, Nay,COs
u Ca(OH),, CaCl,.
3aHl/ILlIeM BCC BO3MOKHBIC peaK]_ll/II/I.
K,CO; + Ca(OH), = CaCO3J + 2KOH
Na,CO; + Ca(OH), = CaCO; + 2NaOH
K,CO; + CaCl, = CaCOs4 + 2KCl
Na,CO; + CaCl, = CaCOsd + 2NaCl

Taroke MoxkHo monmyunth CaCOj;, npoayBast yepe3 pactBop Ca(OH),
YIJICKHUCIIBIN I'a3 C IOMOILBIO TPYOOUKH.
Ca(OH), + CO, = CaCO+\ + H,0

OnbIT Ne 4.
O3HakomiIeHHe ¢ 00pa3aMu cepbl
U ee MPUPOIHBIMH COeTHHEHUSIMH

1.

®dusnyeckre CBOUCTBA CEPBI.

Cepa sBiIsIeTCS TBEPBIM BEILIECTBOM, HE PAaCTBOPUMBIM B BojE ( MpH
MIOTIBITKE PACTBOPEHUS BCIUIBIBACT HA IMOBEPXHOCTH), PACTBOPHMA B HE-
KOTOPBIX OpPraHUYECKUX BEHICCTBAX, UMEET JKEITHIM LBET, Oe3 3amaxa,
JIETKO IUIABUTCS, HIMEET HECKOIBKO MOAUDUKAIIHIA.

2.
Onunrem MPAPOTHBIE MOAU(DUKAIIUAI CEPHI.

PusryecKue CBOMCTBA
HasBanue ®dopmyna arperatHoe
IBET TBEPAOCTD
COCTOSIHHE
CepHBII N CBETJIIO- N
FeS, TBEpIbII N XPYIKUI
KOJTYe/IaH JKEJITHII
LIMHKOBAsI 7 . N .
nS TBEPABII OeJbIit TBEpABIN
oOMaHKa P P
CBUHLOBBII PbS TBEPABII YepHBIN XPYIKUA
Breck p P py
MEHBIN . o o
A FeCuS, TBEPIBIH YepHBIHA XPYTKHAN
KOJTYe/IaH
AHTUJIPUT CaSO, TBEPIBIH OerbIit XPYTIKHAN

80



Pusnyeckue cBoiicTa
Haspanue dopmyna arperatHoe
L(BET TBEPAOCTD
COCTOSIHHE
THUIIC CaS0, - TBEpAbII OebIit TBEpAbIT
- 0,5H,0 P P
MHPaOHIHT Na,SO, - TBEpJbLI Oebrit TBEPJbII
* 10H,O
OnbiT Ne 5.
PacnozHaBanue cyibdarToB
1.

HabGmronaercs mosiBnenue 0enoro ocaaka B mpoOupke ¢ cyibhaTom
Harpusi. B apyrux npoOupkax BUIAUMBIX H3MEHEHHIA He HaOII0aeTCs.
BaCl, + N2,SO, = BaSO,{ + 2NaCl
Ba®" + 2CI" + 2Na' + SO,> = BaSO,{ + 2Na" + 2CI"
Ba>" + S0, = BaSO,

2.

Just onpenenennst CuSO4 Hamo yOenuThesl, 4TO BbIAAHHBIE KPUCTAJ-
et comepxkar Cu’ u SO,>. Jlnst sT0ro cHauana 106aBuM Hemuoro NaOH
K pacTBOpY U3 BBIJAHHBIX KPUCTAJIOB.

CuSO, + 2NaOH = Na,SO, + Cu(OH),J
Brinan cunuii ocagok, T.e. ICXOAHBIA PacTBOP COJEpKall Cu".
Teneps nob6asum k pactsopy BaCl,
CuSO, + BaCl, = CuCl, + BaSO4d

O6paszoBaics Genblit 0cagok, T.c. pactBop comepkan SO . Cieno-

BaTEJIFHO, HICXOJHOE BemecTBO coAepKUT CuSO,.

3.
B nipoOupKe ¢ cepHOii KNCI0TON BBINANET Oeliblid ocanok. B npyrux
HpoOMpKax HUYEro He MPOUCXOANT.
BaCl, +H,S0, = BaSO.| + 2HCI
BeiBoa: cysnbdaT-nOHBI pPacHoO3HAIOTCS C IIOMOINBIO PAaCTBOPHUMBIX
coJelt Oapusi.

OnbIT N 6.
B3auMoneiicTBue coJieli aMMOHMSA €O HIEJ0YaMH

1.
IIpu cnuBanmm pactBopoB NH4Cl 1 NaOH BHIUMBIX W3MEHEHUH HE
npoucxomut. HarpeBaeM Mmoiy4eHHYr0 cMech MOYTH 10 KUIeHHs (He 3a-
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ObIBaliTe 0 TexHUKe Oe3omacHocTH). [IoqHOCHM K TPOOHPKE CMOYCHHYIO
BOJIOM OyMaXkKy JIaKMyca, JJakMyc cuHeeT. VI3 mpoOHupKH BhIAEISETCS ra3
C PE3KUM XapaKTEPHBIM 3aMaxoM. DTO aMMHaK.

tO
NH,Cl+NaOH =— NH;T + H,0 + NaCl

2.

Jna onpenenenns (NH;),SO4 HY’XHO OTHENBHO ONPENCIUTH HMOHBI
I\H‘I4+ )44 SO427.

CynbhaT-HOH OMpEIensIeTcs ¢ MOMOIIBI0 KaTHoHa Ba®' (mampmmep,
pactBop BaCly).

(NH4),SO, + BaCl, = BaSO,4J + 2NH,Cl

Beimazaer 6enblii ocanok.

Hon amMmMOHUS onpeiesieTCss aHATIOTHYHO MPEABIYIIEMY OIBITY.
Job6asnsem pactBop NaOH u HarpeBaem.

o]

(NH,),SO, + 2NaOH - Na,SO, + 2NH;T + 2H,0
Boigensromuiicst ra3 UMeeT pe3Kui XapaKTepHBIN 3amax, a TakkKe u3-
MEHSET OKpPacKy JaKMyca.
BriBoa: peakuuu conelr aMMOHUS CO IIETI0YaMH MOTYT OBITh HCITOJb-
30BaHBI B JIAOOPATOPHUH VTS TIOTYICHUS aMMHaKa.

Onpit Ne 7.
O3HakoMmJ/IeHHE € 230THBIMHU Y100pPEeHUsIMH
1.
CocTaBHM IPEAIOKEHAYIO TaOIUITY
Hazsanue Xumuueckas Buemnuii Bun, | PactBopumocth
yaoOpeHus bopmyna LIBET B BOJIC
aMMHayHas Oemnbie
NH4NO; xXoporas
CenuTpa KPHCTAILIBI
HATpUCBast Oenbie
P NaNOj3 xopormas
CeNnTpa KPHCTAJLTBI
cyandar Oebie
ymed (NH,),S0, xopoluast
aMMOHUA KPpUCTAJLJIbI
NH, Masas
_ Oemnbie
MOYCBUHA O—C< PacTBOPUMOCTh
NH KPHCTAILIBI
2 B BOJIC
2.

YacTh ONMJIOK B OIBITE PACTBOPSETCS, CIBIIIHO LIWIICHHE, ITOSBIISCT-
cs1 Oypoe o0mauxo, mpoOupKa 3aMETHO HATPEBAETCA.
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JlanHas peaknus moaTsepkaaet Hammaue NO; .
2NH4NO3 + HZSO4(K0Hu) = (NH4)2$O4 + 2N02T + H20 + % OzT

AHanornyHas peaknus OyIeT MPOXOIUTh C HATPHUEBOH CEIUTPOM
(NaNO:s).

3.
HpI/I Harp€BaHWM HAYUHACT BBIACIATHCA a3 C PE3KUM XapaKTCPHBIM 3a-

IIaxom. J'IaKMyc OKpalInBacTCs B CHHHUU OBCT. ITOT ra3 aMMHaK.
o

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

OnbiT Ne 8.
Osnakomiienue ¢ pochopHbIMHU yI100peHUSIMU

1.

CocTaBUM TIPEATIOKECHHYIO TaOIHITY.

Ha3Banue Xumugeckast Buewnuii Bun, PactBopumocTh
yRoOpeHust ¢dopmyma LIBET B BOJIE
JIBOMHOM OeJbIit
cynepdochar Ca(H,PO,), MOPOIIOK xoportas
(pocopuriaz Ca;(POy), Ocmiii OUYEHB II0Xas
MyKa TIOPOLIOK
ammodoc (NH,),HPO, + Genbre Xopouias
+ NH4H,PO, KpUCTAJLIIBI P
OeJbIit
TIPELUTUTAT CaHPO, HOpOIIOK cpenHsis
MPOCTOiA Ca(H,PO,), + OebIii A
cynepdocdar + CaS0, MTOPOILIOK pent
72

HpI/I ,H06aBJ'I€HI/II/I K 000uM pacTBOpaM BbIIIaAacT JKEIITBIN 0CaJIoK

Ag3PO4:

6AgNO; + Ca(H,PO,), = 2AgsPO, + 4HNO; + Ca(NOs),
3AgNO; + (NH,),HPO, = Ag;PO, + 2NH,NO; + HNO;
3AgNO; + NH4H,PO, = AgsPO,4 + NH,NO; + 2HNO,
Ipu no6asnernu B mpodupku HNO; ocanku pacTBOpSIOTCS
Ag;PO4 + 3HNO; = 3AgNO; + H;PO,
Bornee cunbHas KUCIIOTA BBITECHSET Ooliee ciadyro.
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OnpIT Ne 9.
O3HaKOMJIEHHE CO CBOWICTBAMHA
Kap0OOHATOB U TMIPOKAPOOHATOB

1.

IIpu nodasiaennun HCI Boigensiercst OecupetHbidd ra3. Crimum B mpo-
OupKax MOTYXJIH, T.€. ra3 HEe MOJICPIKUBACT TOPEHHE. DTOT ra3 — yriie-
KUCJIbIN.

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; + 2HCI = 2NaCl + H,0 + CO,T
2Na"+ CO;* +2H" +2Cl =2Na" + 2Cl + H,0 + CO,T
CO;* +2H" = H,0 + CO,T

BoiBox: Ut obHapyxkenns nona COs> MOKeT GBITh HCIONb30BAHA

KHCJIOTa 00JIee CHIIbHASI, YeM YTOJIbHAs.

2.

[TpoBeneM HECKOJIBKO OIBITOB!

a) Ca(HCOs), + Ca(OH), = 2CaCO3{ + 2H,0

Ca’ + HCO; + OH = CaCO;{ + H,0

Beimazaer 6enblii ocanok.

6) [Ipn narpeBannu NaHCO; omubiBaeT U yMeHbIIaeTcs B 00bEMe.
Beinensiercst Boa, mapsl KOTOPOi KOHICHCUPYIOTCSI Ha CTEHKax MpoOHp-
ku. ['a3 yepes ra3o0TBOJHYIO TPYOKY HOCTYIIaeT BO BTOPYIO IIPOOHMPKY U
npoOynekuBaercs depe3 pactop Ca(OH),. PactBop myTHEeeT — BbIma-
nmaeT OeJBlil 0CaloK.

tO
2NaHCO; == Na;CO; + H,0T + CO,T

Ca(OH); + CO, =/ CaCO\+ H;0
TpyOo0uKy BBITACKHBAIOT M3 BOJIBI, & TOJIBKO HOTOM MPEKPAIIAKOT Ha<
IpeBaHue, T.K. IPU OXJTAXKICHNH BO/Ia MOXKET 3aCOCAThCsl B NMPOOUPKY C
NaHCO; (BcnenctBue ymeHblieHus gaBieHus B mpodupke ¢ NaHCOs).
BreiBoja: kapOOHATHI MOYKHO IOJIYYHMTh, MPOKAIWBas THAPOKapOO-
HAaThI.

3.

B y4eOHuke nomymieHa ommOKa: 1O BCe BHIMMOCTH, B IIEPBYIO
npobupky Haauiau 1 mi pacrBopa Na,COs;, B APYTryI0 MOMECTHIIN KyCOK
memna (CaCOs) u nomwu 1 mit Bogsl. JJobaBmmm B 06e pobupku o 2—3
karum ¢erondranensHa. B mpobupke ¢ pactBopom Na,CO; deHondra-
JIEWH OKPAIIMBACTCSl B MAJMHOBBIA I[BET. B pacTBOpe MPOMCXOAMT dac-
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THYHBIN THIPONMU3 KapOoHaTa HATPHs, T.€. PAaCTBOpP MMEET MIECIOYHYIO

cpeny.
Na,CO; + H,0== NaHCO;

Mei 110X0 pacTBOPSETCS, U B TPOOUPKE HUYETO HE MPOUCXOIUT.

4.
[Tpu peakunn pactBopoB Na,CO; u CaCl, Bbinasaer Oeblii 0caioK.

Na,CO5 + CaCl, = CaCO;4 + 2NaCl
CO;* + Ca*" = CaCOsd
IIpu nobaenernu pacrBopa HNO; ocamok pactBopsiercs. Beimenser-
Cd ras.
CaCO; + 2HNO; = Ca(NO;), + H,0 + CO,T
CaCOs; + 2H" = Ca*" + H,0 + CO,T

OnbiT Ne 10.
O3HakoMJIeHHE ¢ IPUPOAHBIMU CHIINKATAMH

1.
KBapu HCIIOJIB3YETCA [JId BBICOKOKAYECTBEHHOTO TCpMOCTOﬁKOFO

CTEKJa M IIPU pa3iIU4HbIX XMUMHMUYECKUX cHuHTe3aX. llomyaparouneHHbIi
KaMEHb SllIMa HCIIOJIb3YeTCs B KadecTBe mojeroyHoro. Kpemuwii uc-
MOJIb3YETCS B TIOJYNPOBOJHUKOBOM TexHuke. Ilecok wucmonb3yercs B

IMPOU3BOACTBE CTCKJIA U B CTPOUTEIILCTBE.

2.
CocTraBUM NPEIUIOKEHHYIO TaOJIUILy

Hazpanue N
Cocras CpoiicTBa [Ipumenenne
CUITHKATa
METaCHUINKAT Na.SiO OEINblii IIBET; JIeNaroT Kieh u
HaTpysL 250 Msnge CTeKIIa CTeKJIa
METacHUIuKaT K-SiO OeIblii 1BET, JIeTaroT KJIEH U
KaJust i & MsTde CTeKIa CTeKIIa
OPTOCHITUKAT Na.SiO OenbIii BeT, JIENAIOT KIIeH 1
HaTpus T MsIrye CTeKsIa cTeKa
CMeCh KBapla, 1mo-
pua, OT/EIIKA,
JIEBOTO ILITIATA U .
TPaHUT cmox 3epHUCTHIN CTPOHTEILHBIE
. MaTepHabl
(Si0y: 70%) P
COCTaBHOM
o Kzo M A1203 ° o
MOJICBOIT IImaT . 68i0 OemnbIit KOMITOHEHT
2 TpaHATA




HazBanue

Cocras CpoiicTBa [Ipumenenne
CHJIMKaTa
. . U3/IeNHs U3
KaOJIH Aly(8i40,0)(OH)g OenbIit —
COCTaBHOM
cIroga KH,Al;(Si0y4)5 XpyTnKas KOMIIOHEHT
rpaHuTa
acGecr MgeSi,01,(OH); Oenblit 3 OTHEYIOpPHBIE
OTHEYNOPHbIH MaTepuabl
— Mg3Si,010(OH), Oenbrit 3 OTHEYIOPHBIE
OTHEYIOPHBIH MaTepuabl
OnbiT Ne 11.
H3roroBJienne Mone.neﬁ MOJIEKYJI
OPraHMYecKUX COeIHHEeHUH
A.1,2,3.

ITotomy, uto 3TOT yroa (109°28') Hanboisiee BBITOJCH JAJIsI MOJICKY-
JIBI, TIOJTyYAETCsl CHMMETPHUYHAsL CTPYKTYpa: aTOMBI M PaBHO OTHAJICHBI
JIPYT OT JApyra W HAXOJATCS Ha OJUHAKOBOM paccTOsHUU OT aroma C.
AToMmBl Botopoaa o0pa3yroT TeTpadp, npudeM atoM C pacosiokeH B

LeHTpe.

4. HpOCTpaHCTBCHHOC CTPOCHUC HC U3MCHUIIOCh.

5.

OO0mee: yribl MEXIy CBS3SIMH OJUHAKOBBI UIS Pa3HBIX MOJEKYI
(109°28"). 3ursaroobpasHoe CTPOCHHUE YTICPOJHON CBS3H OOBSICHIETCS
yraom-(109°28") u cmocoOHOCTRIO-CBOOOMHO Bpamarhes. [IpoctpaHcT-
BEHHBIC M30MEpHI HEINb3sl BBIACIUTH IOTOMY, YTO YIIIEBOIOPOHBIC pa-
JIAKAJTBI BPAILAIOTCSL CBOOOMHO OTHOCHTEIIBHO APYT JAPYTa.

6. Pa3Mep BAJICHTHBIX YTJIOB COXPAHACTCH.

7, 8.

v AUXJIOPMETAaHa U30MEPOB HET. v JAUXJIOPOTaHa — 2 n3omepa:

CICH,—CH,Cl — 1,2-muxsoparaH;
CL,CH—CH; — 1,1-guxmopaTaH.

b. 1. MetunamuHn siBnsiercst npousBoansiM CHy 1 NH;.

2.

HpOI/I?)BO,HHOC aMMHJakKa: JiBa aTomMa H 3aMCLICHbI ABYMS paIUKaJIb-

HeIMHU TpyrmamMu —CHj.
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OnbiT Ne 12.
O3HakomiIeHHe ¢ IPOAYKTAMHU He(TenepepadoTKu
U KOKCOBAHUSI KAMEHHOI0 yIJIf

3amosHUM TabIHILy:

CaeTiible HehTePOIyKTHI TemHbIe HeYTEPOYKTHI
HazBanue [Tpumenenne Ha3zpanue [Ipumenenne
BUTATENN .
benzun A N I"azoitnb tomuso i1 TOC
aBTOMOOMIIEH
aBHAI[IOHHOE CmazouHble
Kepocun cMaska
TOIUIMBO BEILlECTBA

[TponykThl IepepabOTKH KAMEHHOTO YIJIst

TBepable NPOIYKTHI Kunkue npoayKThl I"a3000pa3HbIe TPOAYKTHI
TJIe UCIOJIb- TJIe UCIOJIb- TJIe MCIOJIb-
Ha3BaHUE Ha3BaHHe Ha3BaHUE
3yercs 3yercs 3yercs
MeTaJuyp- XAMUYECKHH | CBETUIIBHBIH
KOKC cMmona oborpes
rus CHHTE3 ras
XAMUYeCKast
aMMHMaK | IPOMBIIUICH-
HOCTh
Onpir Ne 13.
HN3ydyeHnue B3auMoaeiicTBUS
MeTaJUIOB ¢ pACTBOPaMHU coJieii
1.

Ha6ﬂ10]laeTCﬂ BBIACJICHUC Ha rpaHyJiaX HMHKa MCTaJlJIOB!:
Zn + FeCl, = ZnCl, + Fed

Zn # CuCls = Cud + ZnCl,
2AICL +3Zn =2AN +3ZnCl,

2.

ATIOMUHHN BEITECHIET MEIb U KCJIE30, KECJIC30 — TOJBKO MEAb:

2Al + 3FeCl, = 2AICI; + 3Fed
2Al+ 3CuCl, = 2AICL; + 3Cud
Fe + CuCl, = Cud + FeCl,

DKCHepUMEHTANBHBII PsiJi BOCCTAHOBUTEIILHOMN CHITbI METAILIOB:
Al, Zn, Fe, Cu

COBIIAAAcCT C pAAOM aKTUBHOCTH.
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OnbiT Ne 14.
O3HakomiIeHHEe ¢ (PU3HYECKUMH
CBOMCTBAMM MeETAJLNIAMU

Paccmorpum: Al, Cu, Fe, Zn.

a) O0mue CBOWMCTBA: BHICOKAS TEIIO- U AJIEKTPOIPOBOAUMOCTH, Me-
TaJUIMYECKUi OJecK.

6) Cu — KpacHBIi IBET, JOCTATOYHO UHEPTHASI K XUMHUCCKUM Bellle-
CTBaM;

Fe — temHO-cepoe, 001a1aeT MArHUTHBIMU CBOMCTBaMH, TBEPIOE;

Zn — CBETIIO-CEPBIH, JOCTATOYHO aKTUBHBIM, MATKUM;

Al — cepeOpHCTHIi, ISTKUI, MATKUH, OKCUTHAS IJICHKA.

B) Zn, Al, Cu, Fe.

r) Cu, Al, Fe, Zn.

OnbIT Ne 15.
O3HaKoOMJIEHHE CO CIIABAMHM METAJJIOB

1. CnenunanbHO TOJyYCHHBIE CIUIABBI TBEP)KE METAJIOB U IPOYHEE.
PaznuyHble crutaBel 00J1a/1a10T Pa3HbIMU CBOWYTBAMH.

2. CrunaBbl NEpeHHMAIOT CBOWCTBAa OOpa3yIOIIMX MX METaIOB, HO
KpPOME TOr0 IPHOOPETAIOT CBOM: TBEPIOCTb, HPOYHOCTB, MOBHIIICHHAS
3JIEKTPOIIPOBOIUMOCTH (MIIK HA000POT).

OnbiT Ne 17.
N3ydeHne XUMUYECKHX CBOHCTB AJTIOMHHUS

1.

Peaxins cHavana WaeT MEQICHHO, T.K. IOBEPXHOCTh JIFOMUHUS T10-
KpBIBacT OKCHIHBIN ci0 llociie ero pacTBOPEHUSI HAUMHACT PEearupo-
BaTh caM MeTaiUl. 110sBISIOTCS My3BIPEKH Ta3a, KOTOPBIA MOXHO ITOJI-
JKeUb, €CIIM OTBOIMTH €0 Yepe3 Ta300TBOTHYIO TPYOKY.

AlO; + 6HCI = 2AICI; + 3H,0 — pacTBOpeHHE OKCHIHOTO CIIOS

2A1+ 6HCI = 2AICL; + 3H, T — pacrBopenne merana

2H, + O, = 2H,0 — ropenune Bogopoaa

2.

AJOMHUHUI TOCTENIEHHO PAaCTBOPSIETCS B ILEIOYH:
2Al + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,T
2H, + O, = 2H,0 — ropenue Bomopoaa
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BriBon: amoMuHMT — aM(pOTEPHBIH METaLT, B3aUMOJICHCTBYET KaK C
KHCIIOTaMH, TaK ¥ C OCHOBAHHSIMHU.

1.

OnbIT No 18.

THAPOKCH/IA ATIOMHHUS

N3yuyenue aM(poTepHBIX CBOICTB

[Ipn noGaBieHUH K PacTBOPY COJIM ATIOMHUHHMS LIEJI04N 00pa3yercs CTy-
JIEHUCTBINA 0CaT0K

2.

AICl; + 3NaOH = Al(OH)s{ + 3NaCl

A"+ 30H = AI(OH):d

B o6enx npoGupkax ocasiok pacTBopsieTcs

Al(OH); + 3H" = AI’" + 3H,0

AI(OH); + NaOH = Na[Al(OH),]

Al(OH); + OH = [AI(OH)4]”
BeiBoa: Al(OH); — amdorepHblii THIPOKCHI, pearupyer Kak ¢ KH-
CITOTAMH, TaK ¥ C OCHOBAHHSIMH.

OmbiT Ne 19.

COCINHCHUAMHU KaJIbLIUA

1. 3anoaHuM Ta0NIHUILY:

2A1(OH)3 + 3stO4 = AIQ(SO4) + 6H20

O3HakoMJIeHHe ¢ IPUPOIHBIMU

Haspanue Popmyna Buewmnmii Bun IIpumenenue
THTIC CaSO, *.0,5H,0 aMOpQHBIN MEIUIHHA
CTPOUTENHHBIN Ma-
AHTUAPUT CaS0Oy, TIOPOUIOK P
TepHal
¢dochopur Cas(PQ,);0OH MTOPOIIOK y1oOpeHust
MICHEMO
Men CaCO; TOPOIIOK ’
no0ernka
CTPOUTENBHBIN Ma-
MpaMop CaCO; MOJIUKPUCTAIIT P
TepHal
CTPOUTEIBHBIN Ma-
H3BECTHAK CaCO;, TTOPOLIOK P
TepHan

2. YpaBHEHUS peaKLUu:
o

CaCO3£> CaO + COzT — MOJYYEHHE HOKEHON U3BECTH
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CaO + H,0 = Ca(OH), — nabnrogaercs akTHBHOE B3aUMOJICHCTBHE
C BOJOH M BBIICIEHUE TEIUIa — IIOTyYeHHE TallIeHOH N3BECTH.
®deHondranenH OKpamBaeT PaCTBOP B MATMHOBBIH IIBET.

OnbIT Ne 20.

O3HakoOMJIeHHE ¢ YYTYHOM H CTAJIbIO

3anoyHUM TaOJHILy:

HazBaHnue crinaBa

CocraB criaBa

[Tpumenenue

YyI'yH JUTEHHbIA

C:3,7—4.2%
Si: 2,26—2,75%
Mn: 0,51—0,90%
P: 0,11—0,30%
S: 0,04%

TIPOU3BOJCTBO CTalH,
OTJIMBKA YYTYHHBIX
JeTanei MalmH

CTaJib MAPTCHOBCKaA

C:0,14—0,22%

Si: 0,12—0,30%
Mn: 0,40—0,65%
P: ne 6onee 0,050%

HM3rOTOBJICHUE JIeTalIeH
MAaIllUH U B BUJIE

norypabprkaros
S: me 6oxee 0,055%
C: 0,06%
XPOMOHHUKEJIEBAs CTaJb Si: 0,50—1,0% HM3rOTOBJICHUE JIeTAJICH
(HeprkaBeroLas Mn: 1,0—2,0% MAaIlIMH U B BUIE
U KHCJIOTOCTOMKAsT) P: 0,030% nouty pabpukaToB
S:0,020%
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