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IJIABA 15

1. loma Ha KyXHe MBI MOXKEM HAOJIOATh TaK Ha3bIBAEMOE TallleHHE
COJIbl YKCYCHOM KHCIIOTOH.
YpaBHEHHE peaAKIHH:

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

WA TOPEHUE ITPUPOTHOIO rasa.
Vpasuenue peakuuu: CH, + 20, = CO, + 2H,0

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

5. IlpumepoM odeHb MEAJICHHOM XMMHUECKOW peakIMd MOXKET CIIy-
JKUTh KOPPO3Hs XKeJesa:

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

6. IlpumepoM oueHb OBICTPOH XUMHUYECKOH PEaKIMH MOXKET CIy-
JKUTh peaklusi MEXJy BOJOPOJOM H KHCIOPOJOM, KOTOpasi CONPOBO-
JKTAETCS CHIIOBBIM B3PBHIBOM M BBIACICHHEM OOJIBIIOTO KOJIHYECTBA
Tera:

2H2 + 02 = 2H20

7. IlpuMepoM XUMHUYECKON PEaKIUK, CKOPOCTh KOTOPO MOXKHO ObI-
JI0 OBl SKCIIEPUMEHTAILHO U3MEPHTB, SBJISIETCS PEAKLIUsI COJITHOM KHUCIIO-
TBI C KApOOHATOM HaTpHI:
Na,CO; + 2HCI = 2NaCl + H,0 + CO,T
B xone peakuuu BeIeNA€TCS YITIEKUCIBIA ra3, KOTOPbIH MBI IPOIycC-
KaeM uepe3 pacTBOp THAPOKCHIA KaJIbIIHSL:
Ca(OH), + CO, = CaCO\ + H,0
ITo xommuectBy BhmmaBmero ocaaka (CaCOs;) MOXHO OIICHHUTH CKO-
pOCTB peakiuu.
Ecmu ke yraexucnoro raza OyneT o4eHb MHOTO, TO PEaKIus MOUIeT
JaIbIIIe:
CaCOs; + CO, + H,0 = Ca(HCO;3),
Ms1 OyzeM HaOMOIATh pacTBOpeHHE (FMCUe3HOBEHUE) ocaaka Kapoo-
HaTa KaJIbIHUs, 9TO TAKKE MOXKHO OyJIeT OMUCaTh MATEMAaTHIECKU U OIle-
HUTH CKOPOCTh XMMUYECKOH peaKiuy.
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8. DK30TepMUYECKUE PEaKIINH — PEAKIIUK, KOTOPBIE UIYT C BbIACIIC-
HHEM TETIa.

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

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

9. DHIOTEPMHUUYECKUE PEAKLIUN — PEAKLUH, KOTOPBIE UAYT C IOTJIO-
HICHUEM TeIUIa.

SIpkuM IpUMEPOM 3HAOTEPMHUUYECKON PEAKLIMU MOXKET CIYKUTh pa3-
JO’KeHUe KakoH-HUOyap conu. Hampumep, pasnoxenue ruapokapOoHata
HaTpUsL:

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

2KMnO, = MnO, + K,;MnO, + 0,1
C mormnomieHrneM Teria (SHAOTEPMIYECKH) MOTYT PacTBOPSITBCS He-
KOTOpBIE COJIH B BOAE, HanmpuMmep, HUTpaT Kaaust — KNO;. (3to MmoxHO
JIeTKO OOHAPYKUTh, T K. IIPU PACTBOPSHUH JaHHOH CONU B BOAE IPoOup-
Ka CTaHOBUTCS XOJIOJHOK).

10. 3aronoBku TaONUIIBI B3sITh B yueOHUKe (CTp. 8, Taba. 15.3)

XuMHYECKHe
(opmyTBI Obpasy- | OGpasy- TTPOMCXOANT XUMHUYECKAs
Ne ercs ercs
CMCIINBACMBIX p€aKuysd 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,HsOH, H,O +
6 CaCO3, Hzo +
7 |CaCOs, HCI1 + CaCOs + 2HCI = CaCl, + H,0 + CO,T
8 |HCl, H,0 +
9 |Zn, Cu +
10|zn, H,SO, +  |Zn+H,S0, = ZnSO, + H,T

11. H,O: BanentHocTs BoJioposa B Boje — I,
BaJIEHTHOCTh Kucaopoa B Boae — 1.

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
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13. 2H2 + 02 = 2H20

V(Hz) :w = l = 0,5 MOJIb
Mr(H,) 2

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

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

T K. KUCIIOPOJT HAXOAMUTCS B HEJOCTATKE, TO OyAEM CUYHTATh IO KU-
CIIOPOJTY.

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

Honyunmocs: D(H,0) = v(H,) = 0,0625 Mos BOIHL

Toraa B peakIi[MOHHOM COCY/IE OCTAIOCh:

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. OtBet cMoTpHTE B yueOHHKE.

15. OtBer cMoTpHTE B yueOHHKE.

16.
aToM YHCJIO 3JIEKTPOHOB YHCJIO BAJICHTHBIX JJIEKTPOHOB

H 1 1
He 2 2
Li 3 1
C 6 4
N 7 5
o 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
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17. OTBeT cMOTpUTE B yUeOHUKE.
18. OTBeT cMOTpUTE B yUEeOHUKE.

19. B aTome kamus mmeeTcst 19 3mekTpoHOB, KOTOpBIe 3aHIMaT 10
opburaeii.

20. B arome xjopa mmeercst 17 3IeKTpOHOB, KOTOPBIE 3aHUMAIOT 9
opburaeii.

21.
EA EA EA EA

3p

3s
2p
2
Is
Li Na F Cl
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IJIABA 16

3agauu k § 16.1.

1. OtBet cMOTpHUTE B yueOHUKE.
2. OTBET CMOTpPHUTE B YICOHHKE.

3. Kpucraymmdeckasi penrerka — 3T0 MEePHOANIECKH MOBTOPSIOLIAs-
Csl B IPOCTPAHCTBE CTPYKTYpa.

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

6. boiree akTHBHEIM BCHICCTBOM SBJIACTCA O30H, TaK KaK MPHU AUCCO-
ouanuu OH JAa€T YacCTUIy O', KOTOpas ABJIACTCA OYCHb CHUIIBHBIM OKHC-
JIATCIICM.

03 = 02 + O'
7. Kpucrammmueckue Bemectsa: Cu, CsCl.

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

9. Fe, SiO, — BemecTBa ¢ aTOMHON KPHCTAJUTMYECKON PEIICTKOM.

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

3agauu k § 16.2.

1. Temmepatypa MmiIaBiIeHHs MOJEKYJISPHBIX BEIIECTB ITOBBIILAECTCS C
POCTOM MOJIEKYJIIPHOH MAaCCHI.

2. OTBET CMOTpHUTE B YICOHHKE.

3. Mr(HCI) = 36,5

Mr(HBr) = 81

Mr(HI) = 128

T k. Mr(HCl) < Mr(HBr) < Mr(HI), cnenoBarenbHo, TemrepaTypa
mwrasaenus T, (HCI) < T, (HBr) < T,, (HI).

4. I'paduky 3aBHCHMOCTH TeMIIEpaTyp KWIEHUS W IUIABICHHS yTJIe-
BOJIOPOZIOB OT MOJIEKYJISIPHOM MacChl MOXKHO IOCTPOHUTH 00JIEe TOUYHO.
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HWcnone3yst nannble Tabmunel 16.1 ydeOHNMKa, MBI IIpesiaraeM mpumep-

HbII rpaMK 3aBUCMOCTH.
t 500

400 —
300 —

200 —

100 - /-/-—/-
Oj/ T T
100 4 2 3 4l Mr (CoHon 2)

1. 3aBUCUMOCTD TEMIIEPATypPhl KUIIEHUS OT MOJICKYJIIPHOIN MacChl
2. 3aBHCUMOCTH TEMIIEPATyPHI IUTABICHUS OT MOJIEKYJIIPHONU MacChl
[Ipu xoMHATHOH TeMIieparype:

lasein=1,234

Kunkoctn 5 <n<18

Teepasie Tena 19 <n

5. CocraB mapaduna konednercs ot CigHy 10 Cs5H7,, criemoBaTemns-
HO, TEMITEpaTypa IJIaBJICHIS ONPEACISIEeTCS:
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 k. Mr(CO,) > Mr(CO), cnenoBarenbro, CO Oyaer KUmeTs mnpu 00-
Jiee HA3KOI TemIieparype.

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

Mr(SO;) =32 +48 =80

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

3anaum k § 16.3.
1. OtBet cMOTpHUTE B yueOHUKE.

2. OTBeT CMOTpHTE B YICOHHKE.

3.
E
3s | A
2p AN N~
25 | N
Is | -
11Na
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4. B aTtome HaTpus 6 3alOJHEHHBIX aTOMHBIX OpOWTalel, omHa W3
KOTOPBIX BaJICHTHAA (3S — BaJICHTHAs).

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

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

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

=10"> Mo

N(MO) = 5 =331-10%
Orger: 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 cMoTpUTE B YUeOHHKE.
9. OTBET CMOTpUTE B YUEOHUKE.
10. OtBer cMOTpHTE B yueOHHKE.
11. OTBeT cMOTpHUTE B yUESOHUKE.

12. OtBet cMoTpHTE B yueOHHKE.

3agauu k § 16.4.

1. JIaHHBII HOH MOXET «IPHUTAHYTH K ce0e» CKOIBKO YrOIHO HOHOB
MIPOTHUBOIIOJIOKHOTO 3HAKa, TMIABHOE, YTOOBI TAKOE MPOCTPAaHCTBEHHOE
TIOJIOKEHHE OBIJIO 3HEPTeTHYECKN ¥ TEOMETPHUECKH BBITOIHBIM.

2. OTBET CMOTpUTE B YUCOHUKE.
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3. OTBeT cMOTpHTE B YICOHHKE.
4. OTBET CMOTpHTE B YICOHHKE.

5. B y3max kpucrammndeckoi pemerkn Cu HaxonsaTcs atomsl Cu.

B y3nmax KpHCTaJUIMYECKOW PEIIeTKH OKCHIa YTJIepoja HaxXOISITCs
Monekyisl CO,.

B y3nmax KpHCTaNIMYECKOH pEIIETKH TMAPHIA JIUTUSI HAXOAATCS HO-
ue Li' uH .

6. OCHOBaHHS — 3TO BEIIECTBA, UCCOIMUPYIONINE HA MOHBI METaJI-
aau OH .

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

8. OtBeT cMOTpUTE B yueOHUKE.

9. Conn SBIAIOTCS MOHHBIMU COCOIUHCHUAMU, T K. OHH COCTOAT U3
TIOJIOKUTEIJIBHO 3apsHKEHHBIX MOHOB METAJUIOB W OTPULATEIIBHO 3apsi-
KCHHBIX KHCJIOTHBIX OCTAaTKOB.

10. Cl sBisieTcst KHCIOTHBEIM OCTAaTKOM COJSIHOM KuciaoTel HCI.

F sBiisieTcss KMCIOTHBIM OCTATKOM (hTOPOBOIOPOIHOM (ILIIABUKOBOIA)
kuciotel HF.

SO427 SIBJISIETCS. KUCJIOTHBIM OCTaTKOM cepHOi kucnotsl HySO,.

11.
COGZ[I/IHGHI/Ie HNOHBI
NaH Na', H
Ca(OH), Ca*", OH"
Li;N 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.
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3apaum k § 16.5.

1. {anbHU DOPSIIOK — YHOPSAOYEHHOCTh CTPYKTYPhl HOHHOTO KPHU-
CTajljIa Mo BCEMY KPHCTAJLTYy.

BrnmxHuil nopsAoOK — YyNOPSAAOYEHHOCTh CTPYKTYPBl MOHHOTO KpU-
CTaJ1a Ha OJIM3KUX PACCTOSHUSAX W HEYNOPSIOYEHHOCTh Ha JaJbHUX.

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

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

4. OTBET CMOTpUTE B YUEOHUKE.

5. KOH}Z[CHCI/IpOBaHHOG COCTOSIHMC BCIIECTBA — KHUIAKOC U TBEPAOC
COCTOSAAHHKEC BCIICCTBA.

6. CKOpoCTh XUMHUYECKON peakIui — BEJIHMYMHA, XapaKTepu3yrouias
OBICTPOTY MTPOTEKAHMST XUMHUIECKOH PEaKIHy.

7. Uem Oombiie KOHIICHTpalus pearcHToB, TCM OoJbIire CKOpPOCTH
XUMHYECKOMN peakuu.

8. Jlyist TOro, 4TOOBI YBENNYUTH CKOPOCTh PEAKIMU C y4acTHEM TBEp-
JBIX BEILECTB, HY’KHO YBEIMUYUTH IUIOLAAU MOBEPXHOCTEH pearupyro-
LUX BEIECTB, HAIPUMEP, Pa3MEIbUUTh HUX.

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

11. OtBer cMoTpHTE B yueOHHKE.

3apaum k § 16.6.

1. Bonbioe 3HaYeHNe MpUIACTCS MalbIM 3aTpaTaM SHEPTHH T K. 3TO
MO3BOJISIET IIETICHANPABICHHO U3MEHTh CBOMCTBA BELIECTBA.

10
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IJIABA 17

3agauun k § 17.1.

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

3. KucnoTHbIl 0CTaTOK — TO, YTO OCTAETCS OT KHUCIOTHI MOCIIE TOTO,
KaK OHa MPOAUCCOIUUPYET.
HCl=H"+ Cl', C| — KHCIIOTHBI OCTAaTOK.

4. Cl': 1s* 25 2p° 3s” 3p° KOMMUECTBO FMEKTPOHOB paBHO 18, mO3TO-
My TaKoe e JICKTPOHHOE CTPOCHHE NMEET IEMEHT ¢ HOPSAAKOBEIM HO-
MepoM 18 — Ar (apromn).

5. OCHOBHOCTb KHCIIOTBI — 3TO KoJindecTBo npotonos (H"), koTopoe
MOJKET HaTh Kuciora mpu auccormarnun: HCI = H' + ClI' xomugectBo
H' = 1, ciienoBaTtenbHO, KHCIOTA SBISIETCS OJHOOCHOBHOIA.

H,S0,=2H"+ SO
2 MpOTOHA — KHCJIOTa JBYXOCHOBHAS M 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 YICOHHKE.
10. a) Baclz, 6) Fe(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.

11
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15. OTBeT cMOTpUTE B yUeOHHUKE.

16. OTBeT cMOTpUTE B yUEeOHUKE.

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

18. Jlammouka 3aropuTcs B Ciiydac a).
19. CaCOs, CuO.

20. OtBeT cMOTpHUTE B yueOHHKE.

21.Na' u OH’, Fe’+ nu OH', Ag" u NO*, Ca*" u O%, Fe’" u 0%

3agauun k § 17.2.

1. Kucnora npu B3auMOJEHCTBUHN C BOAOI 00Opa3yeT MOH THAPOKCO-
amst H;0™.

2. OTBeT CMOTpUTE B YUEOHUKE.

3. OTBeT cMOTpPUTE B YUECOHUKE.

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

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

7. Sr(OH), pacTBOpuM B BOJE, U €r0 PacTBOP BBHI3BIBACT M3MCHCHHE
OKpacku HHauKatopa. SrSO4 HepacTBOPUM B BOJIE.

8. OTBer cMoTpHTE B YUeOHHKE.
9. OTBET CMOTpHUTE B YICOHHKE.

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

11. Kanuii He ABIg€TCSI OCHOBAHUEM
2K + 2H, — 2KOH +H, T

12. I'paHyna IMHKa «TaeT» B KUCJIOTE, IOITOMY MBI TOBOPHM O pac-
TBOPEHUH.

Zn +2HCl — ZnCl, + H, T
12
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3apaum k § 17.3.

1. Cnalblit 2NIEKTPOIUT — BEIIECTBO, KOTOPOE CJ1ab0 JUCCOLMHUPYET
Ha UOHBI.

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

3. OTBeT cMOTpPUTE B YUEOHUKE.

4. «Koncranra JUCCOoNUanm» — 3TO KOHCTAaHTa PaBHOBECCHUs, 3aIlU-
CaHHasA JId pe€aKiuu Jucconruanmnu.

5. OTBet cMoTpUTE B YUeOHHKE.

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

a BCero MOHOB OyneT
N(OH)=Na-v(OH)=6-10"-10""=6-10"

7. IlporekaHue MpsMOMl peakLUU MOATBEPHKAAETCS OKpaIIMBaHUEM
JlaKMyca B KpPacHBIA LBET B PacTBOpE, a OOpaTHOW — TO YTO MBI BCE XKe
YyBCTBYEM 3aIax TYXJIBIX SIHII.

8. OtBeT cMOTpHUTE B yueOHUKE.

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

3apaum k § 17.4.

1. MHOTOOCHOBHAsI KHCIIOTa —ATO KUCJIOTa, KOTOpast IPH pacTBope-
HHU B BOJAEC AACT 60J‘ILHIC OJHOT'O IPOTOHA (l 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
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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 YUECOHHKE.
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 ]/ [AI(OH)*"]

5. Cuity 37€eKTpoJNTa MOXKHO ONPEACTHUThH M0 KOHCTAHTE AMCCOLHA-
uu. YeM OoIrbIie KOHCTAHTA AUCCOLUAINH, TEM CHIIbHEE IEKTPOJIHT.

6. OTBeT cMOTpUTE B YUEOHHKE.

7. NaCl, Na2804, NaCO3

3apaum k § 17.5.

1. OtBet cMOTpHUTE B yueOHUKE.

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

3. B ypaBHeHusx snexrpoiutnieckoil muccormanuu NaOH, NaCl,
CaCl,, Ca(OH),, HCI ucnosp3yroT 3HaK «=», MOTOMY YTO 3TH BEIIECTBa
CHJIbHBIC 3JICKTPOJIUTHI U PEAKIINs TUCCOLHALINN HeoOpaTuma.

4. He cienyeT nmpuHUMaTh BO BHUMaHHE BO3MOXKHOCTH B3aUMOJEH-
CTBHUS OJHOWMEHHBIX HOHOB B PAacTBOpaX 3JCKTPOJHUTOB, MOTOMY YTO
oHM oTTankuBaroTcs ((+) ot (+), (—) ot (-)).

5. TlosiHOE MOHHOE YpaBHCHUC PCAKIHNU — YPaBHCHUC, B KOTOPOM
YKa3aHbl BCE NOHBI, COCTABJIAIOIIUE BEMIECTBA, KOTOPBIC PEAarupyroT.

6. CokpallileHHOe HOHHOE YpaBHEHHUE peakI[ii — ypaBHEHHE, B KOTO-
POM He yKa3aHbl HOHBI, He IPUHUMABILKE YIaCTHS B PEaKIHH.

7. BemectBa, comepxame kapOoHaT HOHBL Na,COs;, MgCO;,
CaCo;.

8. OTBeT cMoTpUTE B YUeOHHKE.
14
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9. CyniHoCTh peakIyy HEHTpalu3aldl COCTOUT B TOM, YTO 00pa3sy-
eTcsl ¢1ab0MCCOLMHPYIOLIee 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 HIET

3) K>S0, + Ba(NO;), = 2KNO; + BaSO,4

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

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

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

5) HCl + AgNO; = AgCI + HNO;

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

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" + SO,* =2K* +S0,* + CO, + H,0
2H' + CO;> =H,0 + CO,T

12. NaCl + H,8O, =Na" +CI" + 2H" + SO,> =
=Na"+CI' +2H" + SO,*
Bce noHsl cokpaiaroTcs, ciea0BaTeabHO, pEaKLUs HE UAECT.

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 BemectBo — CaCQOj;, raz — CO,. Cnalbsrit anexrpomut — H,O. Pe-
aKkius HeoOpaThMa, Tak Kak 00pa3yloTcs ra3 U ciadblii dnekTponuT. 13
cdepsl peakuun ynansiercs raz CO,.

15
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15T. Peaknus moHHOro oOMEHa NMPOTEKAET A0 KOHLA B pe3yjbTaTe
00pa3oBaHMs ra3a IpH CIMBAaHUHM PacTBOPOB KapOOHAaTa HATpPHUA M Cep-
HOM KHCIOTBIL.

16T. Peakuus HOHHOTO OOMEHA HUICT IO KOHIA MEKIY THIPOKCHIOM
menu (I1) u consTHO# KUCITOTOM.

17T. OTtBeT cMOTpHTE B YICOHHKE.

18. IIpuBeneHHbIe B 3TOM Maparpade peakiuu OTHOCATCS K THITY pe-
aKiuii oOMeHa.

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

20T. CokpalmieHHOE HOHHOE YPaBHEHHE pPEaKIHUH COOTBETCTBYET
B3aUMO/ICHCTBUIO PACTBOPOB HUTpaATa cepedpa U XJIOpHia HaTPHS.

21T. OTBer cMOTpUTE B y4eOHHUKE.

22. Ag'+ CI = AgCl
Fe*" + 30H = Fe(OH):d

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

24. OTBET CMOTpPUTE B YUeOHHUKE.

3anauu k § 17.6.

1. Kucmora — coeanHeHHe, AMCCOLUHUpYIOMIEE C OOpa3oBaHHEM
H" (H;0Y).

2. OTpuuaTeNnbHO 3apsHKEHHBIH HOH, 00pa3yIouiics Ipu JUCCOoIa-
LM KUCIIOThI, HA3bIBAETCS] KUCIIOTHBIM OCTATKOM.

3. Ecnu KHCIioTa JUCCONUHUPYET HEOOPATUMO — OHA CHJIBbHAS, €CIH
obpatumo — ciabasi.

4. Psan HampspKeHUH METalioB — pAI, XapaKTepU3YIOMIUN CHUIY, C
KOTOPOW METaJlJl BHITECHAET H' u3 BozbL. IToctpoen no npuHLMIy: cipa-
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°

16
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4) Ca®* +2CI +2Na’ + COs* = CaCOs{ +2Na" + 2CI°
5) Ca® +2Cl +2K" +2C05> = 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 IJIsl JaHHOTO COCAUHCHUS
(Mo Heil MOXKHO OINpEJeNnTh, €CTh JIM JIaHHOE COSIUHEHHE B PacTBOpE
WM HET).

7. CunbHasi KMCJIOTa BBITECHSIET CIa0yI0 U3 €€ COJH, IOTOMY YTO B
pe3yabTare 00pa3yercs calblil AIEKTPONIUT (Ci1abast KHCIO0Ta).

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

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

10. Kuciaora + 0CHOBHOU OKCHUJ = BOJAa + COJIb
1) CuO + HzSO4 = CuSO4 + Hzo

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

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

3apaun k § 17.7.

1. OcHoBaHUS — BEIIECTBA, KOTOPBIE MPH PACTBOPEHHUH O0Pa3yIOT
noH OH ¥ NOJNOXUTENBHO 3apsHKEHHBIC MOHBI MeTaia (WM MOHBI aM-
Monns NH,")

2. Illenoun — ocHoBaHus, pacTBopumble B Boje. [Ipumep: KOH,
RbOH, CsOH.

3. ducconmarusi THAPOKCHAA aMMOHUS oOpaTuMa:
o
NH; + H,0 == NH," + OH"
4. [Tony4yeHne KayCTHYECKON COIBI:

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

5T. lllenoun HE pearupyrOT C OCHOBHBIMH 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

17
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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, IIPHU PACTBOPCHUU B BOJAC AANOLIUEC IOJIOXKU-

TCJIBHO 3apAKCHHBIC HMOHBI METaJlla (I/IJ'II/I aMMOHHUA NH4+) U OoTpuua-
TCJIBHO 3apsA’KCHHBIC NOHBI KUCJIOTHBIX OCTATKOB.

18

2. Ba* +2CI' + 2K" + SO,> = BaSO,d + 2K* +2CI”
Ba’" + SO,> = BaSO

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

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

5. BzaumonencTBue MEXy COSIMHU.

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

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

6T. 1) 0,1 mob.

7T. OTBeT cM. B yueOHHUKE.
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IJIABA 18

3anaum k § 18.1.
1. a)

11Na - - _

1s 2s 2p

Mg - - _

1s 2s 2p

Ha BHemnem QJICKTPOHHOM CJIOC€ aToMa Na HaxoauTcsl OAWH JJIEK-
TPpOH, a4 Yy aTOMa Mg — JBa, CJICA0BATCIbHO, OT aroMa Na nerde oto-
PBATh JJICKTPOH, YCM OT aTOMa Mg

0)
» o [B [ _ (A]
Is 2s 3s 3p
W [N [ _ ] [RIETf]
Is 2s 3s 3p

Kak BumnHO U3 puc. 18.2, ot atoma docdopa yierue oTopBaTh 3J€K-
TPOH, YEM OT aTOMa CEpHI.

2. OTBeT CMOTpUTE B YUEOHUKE.

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

4. Peaknys, 1eMOHCTPHUPYIOIIAs BBICOKYIO HEMETAIMUECKYIO aKTHB-
HOCTb XJIOpa:

3Cl, + 2Fe s 2FeCl,
5. OTBeT cMoTpHTE B YIeOHHKE.
6. OTBeT cMOTpHTE B YICOHHKE.

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

8. R(Na) > R(Mg), T k. y Mg Gombliie 3apsa sapa u OONbIIe YUCIO
3JIEKTPOHOB, TIO3TOMY CHJIAa B3aUMOJCHCTBHUS JIEKTPOHHOH O0OJIOYKHU C
AAPOM OOIIbIIe, CIIENOBATENBHO, PAINYC MEHBIIE.

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

3agaum 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 3pf1 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 %122} 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 [157] 2s” 2p° 8
4.

L] (1] (1] .o .o (1]
Li; B:; Be;eC*; N, cO°;F3; ¢ Nes
. (1] (1] (1]
5. BanentHslit 31ekTpoH B atoMe Na Haxogutcs Ha 3s AO.
6. Banenrtasie anexTpoHs! B atToMe Al HaxoauTces Ha 3s u 3p AO.

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

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

9. OTBET CMOTpHTE B YICOHHKE.

10. UneptHOCTH 31memenToB VIII rpymmbr 3akitoyaercss B 3aBEpIICH-
HOCTH JIEKTPOHHOM 00OJIOUKH.
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11.
JJIEMEHT BBICIIIAs 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-.IE: , BaienTHOCT, H— L F —1
H,O: HX «Or X H , BaneHTHOCT H—1, O —1II

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

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

H
X

CHy: HXe«Cex H,Banentnocts H—1, C— 1V
X
H

14. OtBer cMoTpHTE B yueOHHKE.

15.

XX . XX
SCl,: XCl x oSex CI¥
XX oo XX

3apaum k § 18.3.

1. OTBer cMOTpHUTE B y4eOHHUKE.

2. Koormeparust o3Ha4aeT 00beAMHEHUE YeTro-T100.
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3. KoBaneHTHas CBsI3b — CBsI3b, KOTOPAsk 00pa3yeTcsi MEXIy aToMa-
MH HEMETAJUIOB NIPHU HE OUYCHb CHIIBHO CMEIICHHOW 3JIEKTPOHHOM IUIOT-
HOCTH MEy aTOMaMHu.

4. OTBeT CMOTpHUTE B YICOHHKE.
5. OTBeT cMoOTpHTE B YICOHHKE.
6. OTBeT cMOTpHTE B YICOHHKE.
7. OTBET CMOTpHUTE B YICOHHKE.
8. OtBeT cMOTpUTE B yueOHUKE.
9. OTBET CMOTpPUTE B YUEOHHKE.

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 yUeOHHUKE.
2. OTBeT CMOTpUTE B YUEOHUKE.

3.
OH: (0O-xH OH™: :0:
X
H
4. lllenoun — oCHOBaHHMs, PACTBOPUMBIE B BOJE.

5. CHmxeHHe OTPHULATENBHOIO 3apsAAa Ha KUCIOPOJE B THAPOKCHIAX
MIPUBOJIUT K OOJIETUYEHHIO OTLICIUICHHSI HOHA BOJOPO/IA, IIOTOMY YTO YeM
MEHBIIIE OTPULATEIBHOIO 3apsaa Ha KUCIOPOAE, TEM MEHBIIE MPUTIKE-
HHE MEXTy HUM M IpoToHoM (H') — MOJ0KHUTETBHBIM 3apsiIoM.
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6. AMdonuTaMi Ha3BIBAIOTCS AIICKTPOIUTHI, KOTOPBIE MOTYT OBITh H
KHCIIOTOH U OCHOBAaHHUEM.

7. OTBeT cMOTpHTE B YICOHHKE.
8. OtBeT cMOTpUTE B YueOHUKE.

9. Cepnas kucnorta: H,SO, = 2H' + SO42’;
Xunopnas kucnora: HCIO, = H' + ClO,

10. [Tucconmarus cepHON KHUCIOTHI IPOUCXOIUT B MEHBIIIEH CTETIEHU
110 BTOPOH CTYIIEHHU.

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

14. JIna ammuaka: NH; + H,O = NH,OH
[TpumeHstoT GopMyIIbl, OTIMYAIOLIUECS HA OJHY MOJICKYJTY BOBI.

15. Peaxkuuu ruipokcuzia aJIOMHHUS C KHCIOTaMH U LIEJI0YaMH He-
00paTUMBI, IOTOMY 4TO OOpa3ylOTCs MOHBI, @ MOJIEKYJIBl OTCYTCTBYIOT
(meobpaTtumast peaxiys).

16. OTBeT cMOTpUTE B yUeOHUKE.

17.

Oxcun Oenondranenn  Jlakmyc Mertunopant
Na,O Po3oBblit Cunuit Kpacnbrii
MgO Po3oBbrii Cunnii Kpacnbrit
Al,O4 Po3oBeii Cunnit Kpacusrit
SiO, BecnperHsIit Kpacuprit Kentsrit
P,Os4 becupeTrHbrit Kpacusrit Kentorid
SO, BecuserHsIit KpacHbiit Kentsrit
Cl,0, BecnerHbIit Kpacubrit Kenterit
18.

I'mppokcnn  +  @enondranenn  Jlakmyc Metunamun
H,O

NaOH Po3oBbrii Cunnii Kpacusrit
Mg(OH), Po3oBbri Cunnii KpacHsrit
Al(OH); Po3oBbrii Cunnii KpacHsrit
H,SiO; BbecuserHslit KpacHbrit Kenrsrit
H;POy4 BecuBeTHbIi Kpacusrit Kenrtorit
H,SO0y4 BecnerHbIit Kpacubrit JKenterit
HCI1O, BecuseTHbIi Kpacubrit Kenrtoiit
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19.
NaZO MgO A1203 SlOz P205 SO3 C1207
BanenTHocTh 1 2 3 4 5 6 7
20.
NaOH Mg(OH)Z AI(OH)3 HleO3 H3PO4 HzSO4 HC]O4
BanenTHocTh 1 2 3 4 5 6 7
21.
Coveor | HiNa | Mg | BAL | 3iSi | 4P | @S | BCl | RAr
OnexTpoHHas

(opmya BHel-
HEro YHepreTHye-
CKOT'0 yPOBHSI

18%28%2p%38'|...38% |...38%3p' |...38%3p*

..38%°|...38%p%|...38%°|...38%p°

dopmysia  BBICO-

KOTO OKCHJIA Na;O MgO | ALO; | SiO,

P205 SO3 C1202 AI’O4

Xapakrep XHMH-
YECKMX  CBOMWCTB| OCHOBHOI
BBICIIIEr0 OKCHJIA

OCHOB- | am(o- | KHCIIOT-
HOW | TepHBIHA | HbIH

KHCIIOT |KHUCIIOT- | KUCIIOT
HBII HBII HBII

Dopmyna Tuapo-

comnn NaOH  |Mg(OH),| AI(OH); | H,SiOs

H3PO4 HzSO4 HC104 -

XapakTep XHMH-
YEeCKMX CBOWCTB| OCHOBHOM
THIPOKCHIA

OCHOB- | amM(do- | KUCIOT-
HOW | TepHBIHA | HbIH

KHCIIOT |KHUCIIOT- | KUCIIOT
HBII HBII HBII
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IJIABA 19

3agauu k § 19.1.

1. OtBet cMOTpHUTE B yueOHUKE.

2T. DieKkTpoHHOE CTPOEHHE BHEIIHETO JHEPTreTHYECKOTO YPOBHS
aToma S:

1°S: [Ne] 3s” 3p* = 357, 3p* (a)

3. B coenmHEHUsX C KHUCIOPOAOM CEpa IPOSIBISIET MOJOXKUTEIbHBIC
CTENCHU OKHCJIEHHs, TaK KaK y KHCIOpoja OoiblIas 3JeKTPOOTpPHUIIA-
TEJILHOCTb.

4. OTBET CMOTpHUTE B YICOHHKE.

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

6. B OpITY HCTIOTB3YIOTCS JINMOHHAS, YKCYCHas Kuciora. Ha BKyc Bce
npoOoBaIM acKOPOWHOBYIO KHCIOTY. IIpHpoaHBIE KHCIOTBHI: MypaBbH-
Hasl, COJIsIHasA, YKCYCHas | T.J.

7. [Momy4yeHnne cepoBoopoIa B TaOOpaTOPHHU:
FeS + H,S0, = FeSO, + H,ST

8. OTBeT cMoTpHTE B YUeOHHKE.

9. OTBET CMOTpHTE B YICOHHKE.
10T. OtBeT cMOTpHUTE B YUEOHHKE.
11T. OtBeT cMOTpHUTE B YUCOHHKE.
12T. OtBeT cMOTpHUTE B yUEOHHKE.
13. OtBer cMoTpHTE B yueOHHKE.
14T. OtBeT cMOTpUTE B yUEOHHKE.
15T. OtBeT cMOTpHUTE B YUEOHHKE.

16. OtBet cMOTpHTE B yueOHHKE.

17T. H,80,
Mu,s0, = (1 + 1 + 32 + 4x16) r/monb = 98 r/monb
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Ors0S) =—O)___32 _ 3965 = 32,65%
Mr(H,SO,) 98

Ortser: 6) 32,65%.

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

19. OtBer cMoTpHTE B yueOHHKE.

20. OTBeT cMOTpUTE B Y4EOHHUKE.

3agauu k § 19.2.

1. Peakmus coeqrHeHus:
2802 + 02 —> 2803
Peakuust paznoxxeHust:
2803 —)2802 + 02

2. OTBeT CMOTpUTE B YUEOHUKE.
3. OTBeT cMOTpUTE B YUEeOHHKE.

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

2N, + O, & 2N,0 +Q

a) JUIsl IepBO M BTOPOI peakiiii paBHOBECHSI CMECTSITCS BIPaBo, T K.
peaKuus COnpoBOXK/IAETCSl YMEHbILICHHEM 00beMa;

0) U1 00enx peakuuii BIEBO, T.K. 3TO PEaKIMU SK30TEPMHUUECKHE, U
paBHOBECHE CMEIIACTCA B CTOPOHY SHAOTEPMHUUECKOMN PEAKIIUH.

5. OTBeT cMOTpUTE B YUeOHUKE.

6. S u FeS,

S+0,=80,+Q

4FeS, + 110, = Fe,0; + 8S0,T + Q,

[pu cxuranuum 1 mMone mupurta odpasyrores 2 monbs SO, u 0,5 Moib
F6203, IIO3TOMY Q2 > Q1~

7. OTBET CMOTpHUTE B YICOHHKE.

8. Temneparypa, npu kotopoii okucinenue SO, B SO; Oyaer uatu c
BBIX0ZI0M npoxykTa 50%, mo rpaduky t = 720°C

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

1. Karanutuyeckuii mporecc — Crocod MPOBEACHUS PEAKIUH, 00-
JICTYAIOIIUIA U YCKOPSIIOLIMI ee MPOTEKaHWe B pe3ysibrare 00pa3oBaHHs
MIPOMEXKYTOYHBIX POYKTOB.

2. Kartanu3 — n3MeHeHHe CKOPOCTH WM BO30Y)XKJCHHE XUMHUECKOH
peaKIUK KaTalin3aTopaMu, KOTOPhIe Y4aCTBYIOT B MPOMEXYTOUYHBIX CTa-
JMSAX PEaKLH, HO He BXOAT B COCTaB KOHEYHBIX IPOAYKTOB.

3. NOz u SOz
I[I/IOKCI/IL[I)I — COCUHCHMS, B KOTOPBIX HA OITUH aTOM 3JIEMCHTA IIpHU-
XOOUTCs IBA aTOMa KHUCJIOpoaa.

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

6. Banamuit 8 V rpynmne Tabnunsl MeHneneeBa, = BbIcIIas Ba-
neHTHOCcTh — V. IToaToMy okcun BaHamus (V) ecTh BBICIIMM OKCHJ
BaHAAMS.

7. Crenens 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, — OKHCITUTENb, BOCCTAHABIINBAETCS;
SO, — BOCCTAaHOBHTEID, OKUCIISIETCS.

3anaum k § 19.4.

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

4. ypaBHeHI/Ie pe€aknouu, 110 KOTOpOﬁ MOXHO yIAJINTh OKaJIMHY C I10-
BEPXHOCTH METAJI1a:
FeZO3 + 3H2804 = Fez(SO4)3 + 3H20
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5. IIpu npurotoBiieHnn pacTBopa GochOpHOI KHCIOTH HEOOXOIUMO
JHUTH KUCIIOTY B BOAY, T K. INIOTHOCTH KHUCJIOTHI OOJIBILE IUIOTHOCTH BO-
Ib1, IPY 0OPAaTHOM NPHIMBAHUK MOXKET IPOU30NTH pa3OpbI3rHBaHUE KH-
CJIOTEI, YTO B CBOIO OYEPEIb IPUBEAET K XUMHYECKOMY OKOTY.

6. IIpu mpuroToBIeHUN PacTBOPA THIPOKCHAA HATPHUsI HEOOXOIUMO
JIUTH MIEN0Yb B BOAY, T K. INIOTHOCTH IIEJIOYH OOJIBIIE MIOTHOCTH BOJIBI,
pu 0OpaTHOM NPHINBAHUHM MOXKET MPOU30MTH pa3OpbI3TUBAHUE ILENO-
9H, 4TO MPUBEJET K XUMUYECKOMY OXKOTY.

7. I'mapaTsl — COEUMHEHMS, COAEPKALLUE BOLY:
NH3 ° Hzo, F6203 M HH20

8. Kpucrammorunparsel — KpPUCTALUTHUCCKUE THAPATHI OMPEICICHHO-
ro cocTaBa, Harpumep: Na,CO; ¢« 10H,O

9. OTBET CMOTpUTE B YUCOHUKE.

10. KOHHGHTpI/IpOBaHHaH CCpHad KHCJIOTaA JIydllIe MOorjoluaceTtr Boay,
MMO3TOMY MMCEHHO €€ MCIOJIb3YIOT JJI OCYIIKU I'a30B.

11. OTBeT cMOTpUTE B yUEOHUKE.
12. OTBeT CMOTpPUTE B yUeOHUKE.

13. XKenesznsrit kynmopoc FeSO, ¢« 7H,0
HunakoBeri kynopoc — ZnSOy4 ¢ 7H,0

14. 1) H + OH =H,0

Ca(OH), + H,SO, = CaSO4 + 2H,0

2) Ba*" + SO + BaSO4d

CepHasi KHCIIOTa MPOSIBIISIET OOLIME CBOMCTBA KUCIOT B TMIEPBOH peak-
1u. BTopas peakiys MOKeT CITy>KHTh KaUeCTBEHHOH Ha CEPHYIO KHUCIIOTY.

15. Ilpumep peakiuu 0Opa3oBaHUs JIETYHIEeH KUCIOTHI:
H,S0, + NaCl = NaHSO, + HCIT
H,S0, + Na,CO; = CO,T + Na,S0, + H,0

16. CepHasi KUCJIOTa pearupyer ¢ COMSIMH JPYTUX KHUCIOT, €CIIH IPOo-
UCXOMUT yAaleHHe Kakoro-1nbo BelecTBa. B HameMm cirydae 3TO COIb.
[Hostomy 3T0 MoryT OBITH conu Ba, Ca, Pb, Ag (Maso u mioxo pacTBo-
pumsie conmu H,SOy).

17T.
PasbaBneHHas cepHas KHCIOTa HE pearupyer ¢ cepedpom, T.K. OHO —
MaJIOaKTUBHBIN METAJUl = OTBET a).
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18T.
C pa306aBieHHO# CepHOIl KUCIOTONH MOTYT pearnpoBarh 00a BelecT-
xene3o u Fe(OH); = otser (0).

19T.

H,S0,+ Zn=ZnSO, + H,T ¥ =4

ITosnHOE MOHHOE ypaBHEHHUE:

2H"+S0,> +Zn’ =H,T +80, +Zn* =7 =
CokpaleHHOe HOHHOE ypaBHEHHE:!

2H +Zn’=H,T +Zn* ¥ =5

Otser (7).

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

21T.

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

r) 0,5 moss KHSO,

22T.
H,S0, + Zn = ZnSO, + H,T
Vv(Zn) = m(Zn) ___13r 0,2 Mo

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

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

OrtgerT: 0) 4,48 1.

23T.
FeS, - 2S0, —» 2S0; —» 2H,S0,
m(H,S0,)  (245-10°)r

=2,5-10° monb
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
Otser: 1) 150000 T

24T. OTBeT CMOTpPHUTE B yUeOHHUKE.

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) 2SO, + O, — 2S0;
7)803 + H20 - HzSO4
8) H,SO, + Zn — ZnSO,4 + H, T
14) ZnO + SO; — 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 - MgSO, + 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,0
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, |
1)H,’—2¢ — 2H"
S+2¢ > S
2) Zn’—2e — Zn*"
S+2¢ > S
8) Zn’ —2e — Zn*"
2H'+2¢ —> HY’

3apaum k § 19.5.

1. Peus uzeT Kak 0 MPOCTOM BELIECTBE, TAK U O XUMUIECKOM 3JIEMEH-
Te. 'a3000pa3HbIi @30T COAECPIKUTCS B KPOBH JIFOACH, KUBOTHBIX. XHUMH-
YECKHH 3JIEMEHT a30T BXOAUT B COCTaB MOJIEKYJI OCJIKOB, HyKJIEOTUJIOB U
T.J., KOTOPBIE COCTABIISIOT )KUBOW OPTaHU3M.

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

a) 2s° 2p°

4. B cocraB Bo3yxa BXOJUT:
azot (N,) — 78%;
kuciopox (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 IBIXaHUS, TTaphl BOIH,
CO, s mporiecca pOTOCHHTE3A.

5. My, = 28, M5, = 29 = IIIOTHOCTH a30Ta HEMHOI'O MEHBLIE ILIOT-
HOCTH BO3yXa P ~ M => Pyoss / pn, = 29/28.

6. A30T HE UMEET HU 3al1axa , HH I[BETAa.
7. A30T IJI0XO PacTBOPSIETCS B BOJIE.

8. OtBeT cMOTpHUTE B yueOHHUKE.

9. OTBET CMOTpHTE B YICOHHKE.

10. 6Li + N, = 2LisN
Li — BoccTanoBuTenb, N — OKHCIINTEND.

Li) —e” =Li* 6| 6
N +6e” =2N>7| |1
11. Ammuax: NHj:

crenedb okucineHuss N — (=3), H — (+1);
BaJICHTHOCTH a30Ta — 3.

12T. OtBeT cMOTpUTE B yUeOHHKE.
13. OtBer cMoTpHTE B yueOHHKE.
14. OtBet cMoTpHTE B yueOHHKE.

15. OtBet cMoTpHTE B yueOHHKE.

3apaum k § 19.6.

1. Cunre3 — o0Iiee Ha3BaHUE MPOIIECCOB MOTyUCHHs 00JIee CIOKHBIX
0 COCTaBY M CTPOCHHIO COSTMHEHHI U3 HECKOIBKUX 60Jiee MPOCTHIX.
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2. N2 + 3H2 <> 2NH3

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

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

3. YCTaHOBKH BBICOKOTO JABJICHUS HOJDKHBI OBITH MMPOYHBIMH BO H3-
Oe)xaHHe pa3pyLICHHS = OHH IOPOTHE.

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

5T. AMMuak Ipy HOpMaJIbHBIX YCIOBUSIX — OECIBETHBIH OCTpPO Iax-
Hymwuit ra3. Otser (T).

6T. IIpOMBIIUIEHHBIN CTIIOCO6 MONYYEHUs 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 npodupku pactop Ba(NOs),;

Ba(NOs), + Na,SO, = BaSO4) + 2NaNO; (6emblii ocagok)

B ocranbHBIX MpoOUpKax HUKaKNX U3MEHEHUH He MPOU30MIET.

2) B ocraBummecs npooupku nod6asum pactsop Ca(OH), u Harpeem:

Ca(OH), + 2NH,Cl == CaCl, + 2NH,T + 2H,0
(6yzmeT uyBCTBOBATHCS PE3KHH 3allaX aMMHaKa B OJJHOHN U3 IPOOHPOK)
3) [IpummBaem pactBop AgNO;:
AgNO; + NaCl = AgCl»L + NaNOj; (Oenbrii ocamok)
B ocragiuetics mpobupke oyaer NaNO;.

11. OtBer cMoTpHTE B yueOHHKE.

12. HarpeBanue cMecH COJIM aMMOHHUS U TallICHON M3BECTH B PEAKIINH
MOJy4eHHs: aMMHaKa He0O0XOJUMO, YTOObI YIaJsiTh PacTBOPHBLIMICS B
BOJIC aMMHaK, T K. paCTBOPUMOCTh aMMHaKa B BOJEC IPH YBEIUICHUU
TEeMIepaTypbl YMCHBIIACTCS.

13. OTBeT cMOTpHUTE B yUICOHUKE.
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14T. [Ipu pacTBOpEeHHH aMMHaK B BOJIC peakIys ciaadoienoyHasi,
NH; + H,O < NH,OH

NH,OH — NH, + OH"

r) Hlenoynas.

(o)
15. 2NH; + 3Cu0O = 3Cu + 3H,0 + N, T
Cu*t+2¢  =Cu |3
AN —6e =N, ’

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

3agaum k § 19.7.

1T. 4NH;+30,=2N, + 6H,0 = cymma ko3¢ puimeHToB peakmuu = 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 preKTpoHa Ha BBICIIIEM YPOBHE.
5. OTBeT cMOTpUTE B YUEOHUKE.

6. Bo Bpems rpo3sl

(mommms )
I)N,+0, = 2NO
2) 2NO + O, =2NO,
3) 2NO, + H,O = HNO, + HNO3; — BBITagaroT ¢ 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,
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9. N2 d 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 conu a30THOM KHCIOTHI XOPOIIIO PACTBOPUMEL.

3T. B ocHOBe IpoOu3BOACTBA a30THOM KUCIOTBI JIEKUT LCIb IMpeBpa-
HIEHUH.

4T. B npoMBIIIIEHHOCTH a30THYIO KHCJIOTY MOJIYYaroT MO PeaKLuu
B) 4NO, + O, + 2H,0 = 4HNO;

5T. B nabopaTopuu a30THYIO KACIOTY HOIYYAIOT 10 PEaKIHH
o

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

6. a, 0, B, I. UyBcTBYyEM.

7. Crioco6 moy4eHust a30THOU KUCIIOTHI B Ta0OpaTOpHH.
B xonby nacematre NaNO; (KpHCTAIHYECKHH), NPWIATH KOHII.
H,SO4, u otronsite HNO; B k0110y, 00J105K€HHYIO JIbJIOM.

8. Crioco6 mosy4yeHust COMSTHOMN KUCIIOTHI:

H,SO4com + NaCliryy = NaHSO, + HCIT
[IpoBomuTCs B KOJIOE, KHCIOTA JOOABISAETCS O KATUISIM.

9. a) Ny + O, = 2NO (ycnoBusi — MOJIHHSA)

2NO + O, =2NO,,

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

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

280, + O, + 2H,0 = 2H,S0, (ycmouss — Hanmuue NO, B aTMoche-
pe), TK.

SO, + NO, = SO; + NO

10. HachleHHbI pacTBOP a30THOI KHUCIOTHI MPUTOTOBUTH HEJIB3,
T k. HNOj; cmernBaercs ¢ BOJO# B TFOOBIX COOTHOLICHUSX.
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11. PacTBOp KOHL. a30THOM KHUCJIOTBI UMEET JKENTYIO OKPACKY, T K.
HNO; xonm. pacmagaercs ¢ obpazoBanneM NO, (NO, — Oypsrii ras, B
BOJIC /Ta€T JKENTYI0 OKPACKY).

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

13T. 4Ca + 10HNOs;, 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 HU3 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 — HCl + NH; T

7) NH4C1 +NaOH — NH,OH + NaCl

8) N, + 0, —> 2NO

N -4e > 2N"7

0,) +4e — 207

9) 2NO + 0, — 2NO,

10) 4NO, + 2H,0 + O, — 4HNO;

11) 3Cu + 8HNO; pois — 3Cu(NO3), + 2NO + 4H,0
Cu’-2e — Cu®

N +3¢ > N>

12) Cu + 4HNO; oy = 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 cMOTpHUTE B y4eOHHUKE.
2. OTBeT CMOTpUTE B YUEOHUKE.
3. OTBeT cMOTpHTE B YICOHHKE.

4. C YBEIMYCHUEM aTOMHOI'0 HOMEpA TraJIor€Ha MOBBIIIACTCA MOJIC-
KYyJIsIpHasA Macca, YTO BJICYET IMOBBIIICHUE t — IUTAaBJICHUS U KAIICHUS.

5. OTBeT cMOTpUTE B YUEOHUKE.
6. OTBeT cMOTpHUTE B YUeOHHKE.

7. a) bmaromaps Hammumio cBOOOMHBIX d-aTOMHBIX opOuTaneil Ha
BHEIITHEM JHEPTeTHYECKOM YpPOBHE, Gocdop oOpa3yeT 3HAUUTENHEHO 00-
Jiee TMPOYHBIE COSAMHEHUS C KHCIOPOaoM, ueM a3oT. [Tloaromy N,Os 60-
Jiee peaKIMOHHOCTIOCO0eH, ueM P,0s.

0) Pasmep aToma Sb Gomnpire, gem pasmep P, = mpodHOCTH coennHe-
Hus yMmenbinaercsi ot P,Os 10 SbyOs. TToatomy Sb,Os Oosnee cuibHbIi
OKHCIUTEND, 4eM P,Os.

8. C yBenmueHneM pazMepa COeIUHSIOMNXCA aTOMOB IIPOYHOCTH XH-
MHYECKOH CBs3M yMeHblIaerca = NHj ycroiiuuBee PH;, a PH; ycroii-
yuBei, ueM P,0s.

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

11. Pasmep atoma S Gomnbine pazmepoB atoma O, = MPOYHOCTH CO-
eauneHust ymenbinaercs ot H,O mo H,S (H,O 6onee yctoitunga).

12. OTBeT cMOTpUTE B yUeOHUKE.
13. OTBeT cMOTpUTE B yUeOHUKE.

14. Annotponusi — sIBJIEHUE CYIIECTBOBAHUSI XUMHUYECKHUX 3JIEMEH-
TOB B BHJIC HECKOJIbKHUX IMPOCTHIX BEIIECTB, HAXOISIIUXCS B OJJHOM (hH-
3MYECKOM COCTOSIHHU, HO OTJIMYAIONIMXCS CTPOCHHEM W (DU3MYCCKUMU
CBOMCTBaMH.

15. IIpu okucnennu Gemoro P Bozgyxom — BanenTHOCTH 111 (P,03),
TIPH TOpeHUH KpacHoro Gocdopa — BasmeHTHOCTE V (P,05).

16. OTBeT cMOTpUTE B yUeOHUKE.
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17. ducconnanyisi MHOTOOCHOBHBIX KHCIIOT HAaMOOJIBIIAs HA TIEPBOA U
HaMMEHBIIIasg Ha MOCIEeTHEeH CTymeHsIX. DToT 3¢ (eKT CBA3aH C pacmupene-
JICHWEM DJICKTPOHHOHM IUIOTHOCTH B MOJIEKyle KucioTel. [Ipm motepe
ouepeHoro npotoHa (H') Bce Golble 31eKTPOCTATHUECKUX CHI yJep-
’KUBAIOT MOCIEAYIONINE TPOTOHEI.

18. OtBer cMoTpHTE B yueOHHKE.

19. Na;PO, + 3HCI = 3NaCl + H;PO,
Ora peaknus UAeT NOTOMY, YTO COJISTHAS KHCJIOTa HAMHOTO CHITbHEH,
yeM ocdopHas.

20. TTpomeimuteHHBIH crtocod momydeHus GochopHON KUCIOTH:
1) P205 + 3H20 = 2H3PO4
2) Ca3(PO4)2 + 3HZSO4 = CaSO4 + 2H3PO4

21. ®ocdopHble ynoOpeHus:

1) [Aurnapodocdar kanpuus + cyiabdaT Kanblus| — MPOCTOH Cy-
nepdocdar

2) durunpodocdaT Kampiws — ABONHHON cynepdocdar

3) @ocodar kanpuus — GochopuTHAT MyKa

4) I'mppodocdar Kanbuys — NPEIUITUTaT

5) Auruapodocdar ammonus — ammodoc

6) I'mapodocdar ammonns — ammodoc

22. Peus unet 06 ammodoce, TaM COAEepPKUTCS a30T U pochop.

23. OTBeT CMOTpHUTE B YUEOHHUKE.

24. 2P +3Ca — Ca;P,

P’ +3e - P

Ca’-2e — Ca™

2) 4P + 502 4 2P205

3) P,Os5 + 6NaOH — 2Na;PO, + 3H,0
4) P205 +3BaO —» Ba3(PO4)2

5) P205 + 3H20 - 2H3PO4

6) H;PO, + NaOH — NaH,PO, + H,O
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.
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2. Ha noBepXHOCTH KeJIe3HOr0 U3/eIHs IPU €ro OKUCIEHHH Ha BO3-
nyxe obpasyercs pxxkaBunHa: Fe,0; « H,O

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

4. OTBET CMOTpHUTE B YICOHHKE.

5. Koppo3uoHHast CTOMKOCTh MeTalaa — 3TO CIOCOOHOCTh MeTallla
COIIPOTHUBIIATHCS KOPPO3HH.

6. Unet peakuus:

t0
C+CuOe==COT +Cu
[Topomok Cu nMeeT KHpIHUIHO-KPACHBIN I[BET

7. OTBeT cMOTpHTE B YICOHHKE.

8. Okcup yraepona (II) o6magaer BOocCTaHOBUTEIHHBIMH CBOMCTBAMH,
noromy 4to B CO yriiepoJ| UMeeT He BBICUIYIO BaJICHTHOCTb.

9T. Peakuus oxcupaa yrieposa (I1) ¢ kucinopoaom sKk30TepMHUYHA, TT0-
TOMY 4TO U3 MeHee ycroiunBoro CO mosy4aercs Gosee yCTOHYMBOE CO-
enunenust CO,. Otser (0).

10T. Ha pucynke n3o0paxeHa Mojienb KprcTaumdeckoi perrerku CO,.
OtgeT: 0)

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

12. OTBeT cMOTpUTE B yUECOHUKE.

13. ConmeprkaHue yrieKHcIoro rasa B Bo3myxe cocrasmsieT 0,05% mo
macce.

14T. OTBeT cMOTpUTE B YICOHUKE.

15T. Yraexkucblii ra3 cogepXutcs B atmocdepe.
OTBeT: 1)

16. CO, criocobcTByeT npoueccy pOoTOCHHTE3A.
17. OTBeT cMOTpUTE B yUeOHHUKE.

18. M(COZ) =12 + 16x2 = 44 r/monn
Mgosn = 29 r/mMone = CO, Tshxenee Bo3ayxa
38



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

19. OTBeT cMOTpUTE B yUEOHUKE.

20. Cyxoii jen MCHONB3YETCs MPH OXJIAXKIECHHH Yero-indo, HalpH-
Mep, KaK XJIagareHT IpHU XpaHEHHH MOPOXKEHOTO.

21. OTBeT cMOTpHUTE B YUEOHHUKE.

22. C02 + HQO = H2C03
Ilpu pacTBOpeHHMH YIJICKHCIOIO Ta3a B BOJAE cpela ciaaboKuciasl.
PactBop H,CO; ucnosnpe3yior B ra3upoBaHHBIX JIMIMOHAIaX.

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

24. (NH,),CO; = 2NH;T + CO,T + H,0
Ilekapckuii MOPOIIOK UCIIOJB3YIOT B POJIM Pa3pPbIXJIUTEINSL.

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" + CaCO5d

Ca®" + COs* = CaCOsd

Ora peakiust uaet, T k. CaCO; yxoauT u3 pacTBopa (0CaXkaaeTcst).

t0
28. CaCO; = CaO + CO,T

29. B ToM, 4TO BBIJBIXaE€MBIH YEIIOBEKOM BO3AYX COICPKHT OOJIBIIE
YIJIEKUCIIOTO Ta3a, YeéM aTMOC(EepHBI, MOKHO YOEIMTHCS C MOMOIIBIO
CJIC/TYIOIIETO JKCIIEpUMEHTa. MOXHO B3Th TPYOOUKy M IOXYTh B pac-
tBOop Ca(OH,),:

Ca(OH), + CO, = CaCO5{ + H,0

OO0pa3syercst Oemast MyTh, a €CIIH TPOIYBAaTh BO3IyX Uepe3 ITOT XKe
pactBop, To Humdyero He Oymer. [Ipm m30bITKe CO, peakmus monAeT
Jasblie:

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

30. OtBeT cMOTpHUTE B yUeOHHUKE.
31. OtBer cMOTpHUTE B yUeOHHUKE.

32. 1) C+ 2H2 4 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 —> CaCOs + 2NaCl

3agaum k § 19.11.

1. OTBer cMoOTpHUTE B yUeOHHUKE.
+y _ ~7
2.[H]=10"" monb/n
3. B xuchbIx pacTBOpax THIPOKCHI HOH €CTh, HO B 0YE€Hb MaJbIX KO-

magectBax: ((OH ] < 107 monb/x).

4. a) Na;PO4 — menounas cpena
6) NH4C1 — xucnas cpena

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

5. PactBop cynbduaa HaTpHst TAXHET CEPOBOIOPOIOM, T K. B TIPOILEC-
ce ruzpoimsa Na,S obpaszyercs H,S:
Na,S + 2H,0 <> 2Na“ + 20H + H,S
H,S noxo pactBopsieTcst B BOJIE M YaCTHYHO YJIETaeT U3 pacTBOpa.
6. [Ipu nobaBieHUH K pacTBOPY >KUAKOTO CTeka Karu (eHondra-

JICWHA PACTBOP CTAaHOBUTCS MAJIMHOBEIM, YTO JOKa3bIBACT MICIOYHYIO
cpeny pactBopa = H,SO; — ciabas kuciora

7. OTBET CMOTpHUTE B YICOHHKE.

8. Comm (NH,4),Si05; n CuCO; pasnaraioTcst BOJIOW, MMOITOMY O HHX
HET JJAHHBIX B TA0JHUIIC PACTBOPUMOCTH.
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3agaum k § 19.12.

1. B 10Ka3aTenbCcTBO TOrO, YTO KPEMHUEBAS KHCIIOTA SBIIAETCS Clia-
00#, MOXHO TIPUBECTH cienyromuii akt: pactBop Na,SiO; umeer 1e-
JIOYHYIO Cpeny.

2. m8102 M HH20

HzSiO:; m=1 n=1
H4Si04 m=1 n=2
3. BI)IBGTpI/IBaHI/Ie — Ppa3pyum€HHuC TOpHBIX MMOPOa MO JeiicTBUEM

BO3JlyXa M BOJBL. DTOT IpoLEecC KaK XUMUYECKHH, TaK ¥ (PU3MUECKHH.
4. OTBeT CMOTpPUTE B YUEOHHKE.
5. OTBeT cMOTpUTE B yUeOHHKE.
6T. OTBeT cMOTpUTE B YUEOHUKE.

7. Uznenus u3 CTCKJIa, KOTOPBIC UCTIOJIB3YIOT PAa3HLIC €TO CBOMCTBA:
HHa(bOHLI, JIIOCTPLBI, Iocyaa il PEaKTUBOB, OKOHHBIC CTCKJIA, COJHEY-
HbIC OYKH, U30JIATOPHI.

8. 1) Si+ 2H, —» SIH4

2) Si+ Ca — Ca,Si

3) Si+ O, — SiO,

4) SiO, + CaO — CaSiO;

5) SiO, + 2NaOH ,; —Na,SiO; + H,0
6) Si0, + Na,CO; — Na,Si05 + CO,

(]
7) H,8i0; == Si0, + H,0

8) H,Si05 + 2NaOH — Na,SiO; + 2H,0
9) Na,SiO; + 2HCI — 2NaCl + H,Si054
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IJIABA 20

3agauu k § 20.1.

1. CrpykrypHas (GopMmyna: aTOMBI COSAMHEHBI I'epTOYKaMH, 1 rep-
TOYKa — | Tmapa 3IeKTPOHOB.

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

3. [Ipon3BomHBIE 3TaHA:
1)
H H

H—C—C—OH

H H
2)
H H

H—C—C—Cl

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. Oprannyeckue BenecTna:
HCOOH, H2C204, C2H5OH, C2H6 (3TaH), C6H1206, CH4 (MCTaH).

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

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

9. OTBET CMOTpPUTE B YUECOHHKE.

3apaum k § 20.2.

1. Pagnyc aToMOB B Ipynnax yBeIn4nBaeTCsl CBEPXY BHU3, IO3TOMY
R(Si) > R(C)

2. Camplii 6osbioii atom — K
caMBIi MaJIeHbKHiIT aToM — F.

3. CaMbIM MaJIeHEKUM aTOMOM OO0JIaJIaeT AJIEMEHT BOAOPO/I, & CaMbIM
Gonpmm Mt (MeHTHEpHIA)

4.

MOJICKYJIa CTPYKTYpHas popmMyiia AJIEKTPOHHOE CTPOCHHUE
H, H-H HxeH
Na, Na—Na Nax*Na
02 O:O § XX § : oo.

N, N=N INX NG

5. OTBeT cMoTpHTE B YUeOHHKE.
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6. OTBeT cMOTpUTE B yUeOHUKE.
7. OTBET CMOTpHTE B YICOHHKE.
8. OTBeT cMoTpHTE B YUeOHHKE.

9. Atomsl docdopa, kpemHusI, Gopa MOTYT 00pa30BbIBATH LIEMOYECH-
HYyI0, CEeTYaTyI0, KapKaCHYI0 MOJIEKYJIIPHBIE CTPYKTYPBI, T K. HX BaJICHT-
HbIC BOBMOXKHOCTH OOJIBIIIE ABYX.

10. Anma3 oOpa3yeT KapkacHyi CTPYKTypy, cBsizsb C—C camas
MPOYHAas B TAKOW CTPYKType, 00jIee MPOYHOE BEHISCTBO BPS JIM MOXKHO
IMOJIYYHUTb.

11. SiH4 + 20, — SiO, + 2H,0, CH, + 20, = CO, + 2H,0.
Ces3p Si—H cmabee B SiHy, OHa 3aBUCUT OT MEXKaTOMHOTO PacCTOs-
Hus, y Si—H ono 6onbiie no cpaBuenuto ¢ C—H.

12. OtBer cMoTpHTE B yueOHHKE.

13. C2H6 + 7/202 = 2C02 + 3H20

Si2H6 + 7/202 = 28102 + 3H20

C,H 60onee npounas, SipHg O0itee peakimOHHOCTIOCOOHAS.

C,H¢ 6omnee nmpounas monexyna, ueM SipHg, T.e. cBsa3p Si—H ciabee
cesa3u C—H, SiHg 6oree peakumonHocrnocobHas monexyna, auem C,Hs,
T K. cBs13u Si—H ciabee, uem cBsi3p C—H.

14. OtBer cMoTpHTE B yueOHHKE.

3apaum k §20.3.
1.
e He—e e He
L | __,,-—————"::::"‘: _____________ | S
H ¢ F— - H
\‘\\ I _“_:_‘:_‘::::-—-:‘_Z':_ ______ I //’/
R 0

3.
P P : S Ny
g I P I \ Pras I S
P - ~e b -~ S~ S
H C Cm=v C H
N ~ T~ P !
N ~ - N~ - P
N N -7 \ T~ - pid
~ > NN -
SNH-- \H _______ H'/ ~HB-

4. <HCC =< HCH = < CCC oHU paBHFI
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5. OTBeT cMoOTpHTE B YUeOHHKE.

6.
N
H—C—C—C—C—H byrman

HHHH
HHHHH

H—C—C—C—C—C—H Ilentan

HHHHH

IRERER
H—C—C—C—C—C—C—H TIekcan

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 bymossliciupt

HHHH

9. CH;0H — Metanon
C,HsOH — »sranon
C;H;0H — mpomnanomn
C4HyOH — GyTtanon

10. CnupTbl — OpraHHYecKHe COEAWHEHUS, UMeroure (QYHKIHO-
HanpHYO rpymmy OH.

3anaum k § 20.4.

1. 'omonornyeckuit psa — psii COEAMHEHUH OAHOIO Kilacca, OTJIH-
YarOIIUICS U1 JAHHOTO U Tocleaytomero wieHa Ha CH,-rpymmy.
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2. AnkaHaM¥ Ha3BIBAIOT yTiIeBoHopoasl coctaBa CpHypio.
3. C,Hs — sty C3H; — mpormi.
4. YrneBogoposl oouier popmysbl C,Hy,+) Ha3bIBAIOTCS alTKaHAMH.

5. C¢H 4 — rekcan; C;H ;¢ — remnran.

6. 2)
'CH,
1 2 | 3 4 5
CH;—C—CH,—CH—CH,
ScHy,  CcH,

1,5, 6,7, 8 — nepBuuHbIC aTOMBI YIJIEpOJia
3 — BTOPHUHBIN aTOM yTriepoja
4 — TpeTUuHBIN aTOM yriepoja
2 — 4eTBEPTUYHBIA aTOM YIiIepoja
b) HawnGonee peaknnoHHOCIIOCOOEH TPETHUYHBIM aTroM BOJOPOAA,
HanMeHee — IEPBUYHBIC.
CH3

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

7. llepBuunsiii — 3. Tpernunsiit —1. Bropuunsriit — 2. YerBepTru-
HbIIl — 0

K nepBuuHOMY aTOMy yriepoja IpUCOEANHEHO TpU aToMa BOAOPOAa,
K BTOPHYIHOMY — 2, K TpeTHIHOMY — |, K ueTBepTHaHOMYy — (.

W M A

OtH GOpMYIBEI IEHTaHA Pa3IMYHBI TOJIBKO Ha OyMmare.
3 u3omepa

8.

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

CH;—CH—CH;

— BTOPUYHBIHI
OH
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3apaum k § 20.5.
1. OTBer cMOTpHUTE B y4EOHHUKE.
2. B 3aganuu ommOKa: MPOIWICH TaKXKe He UMEET TPOITHICHOB.
3. AnKeHaMU Ha3bIBAIOTCA yriieBoAopoabl coctaBa C,Hy,.
4. AnKrHaMU Ha3BIBAIOTCS yriieBogopoasl coctaBa CpoHy, .
5. Apenamu Ha3bIBarOTCA yriieBomopo sl coctaBa C,Hy, 4.
6. Tosyod.
CH;

7. e mosmaTHIIeHa cOCTONT U3 3BeHbeB (—CH,— CH,—).

8. MOHGKyJ’[ﬂpHyIO 1 MOJISIPHYIO MAacCy MOJIMITHUJICHA HAa3BaTh HEJIb34.

OHHM MOTYT U3MEHSATHCS B IIMPOKHUX MpEeTax.

9. Peakus TMOJIMMEPU3ANUN — O3TO COCAMHEHUE MHOTHUX MOJIEKYJI B

OJIHY.

10. IIpenenbHBIMH Ha3bIBAIOTCSA YTICBOAOPOABI, HE COJAEpKaIlne

KpaTHBIX CBA3EH.

11. TonuaTUNEH ABISAETCS MPEAEIBHBIM YTIIEBOJOPOJIOM.

12.
CH, CH,;

n| =
CH=—CH, —HC—CH,—

13. n CH,=CHCI —(CH,~CHCL-),

3apaum k § 20.6.

1. VYrieBomopoabl MPHUPORHOTO ra3a, MMEIONINEe H30Mephl: OyTaH,

IICHTAaH.

2. MonekymsipHas Macca OyTaHa MEHbIIIE MOJIEKYJIIPHOH MacChl MEH-

TaHa, TIO3TOMY: TKHI‘I (C4H10) < TI(I/IH (CSHIZ)'
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3. B npupomHoMm raze copepxkarcs yrieBogoponsl (T, < 10°C)
cocraBa C,H,.n, THe n = 1—4. B medtanoi xuakoctu (T, < 10;
Tiun > 20) comeprkatcs yriaeBomopoast coctaBa CpHy,io, Tie n = 5—14.

4. JletyuecTp — CHOCOOHOCTH HcHapsAThCs. Huskomosipable (T K.
MMEIOT MaJICHBKYIO MAacCy) JIyUllle YJIETalOT, YeM BHICOKOMOJISIPHBIE.

3apaum k § 20.7.

1. TemoTBOpHAst CIIOCOOHOCTh — OIIEHKA YTIIEBOJOPOIHOTO TOILIABA
10 KOJIMYECTBY TEIUIOTHI, BBIIEIISIOMIEHCS IPH CTOpaHnH | KT TOILIHBA.

2. N2H4 + 02 = N2 + 2H20 +534 KH)K
1 monp

)v=m/M

M(N,Hy) =2 - 14 + 4 =32 r/™moub

v =1000/32/0m = 31,25 MoI1b

2) 1 mose — 534 xJIx

31,25 monb — x kJIx

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

1.e. Q =16,7 MJIx

Otset: Q = 16,7 M]Ix.

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

6. M30MepoB y OKTaHa MHOTO, MPEAJIOT U30- MOAPAa3yMEBAcT CTPYK-
Typy, OTJIMYHYIO OT JINHEHHOM, Hanpumep:

CH;—CH—CH,—C(CHj3);
CH,
V n300KTaHa TEIioTa 00pa3oBaHUs OTIWYHA OT TEIUIOTHI 00pa3oBa-
HHS H-OKTaHa = TEIUIOTa CTOPAHHUS pa3Hasl.
7. OTBeT CMOTpHUTE B YICOHHKE.
8. Xunkoe TommmBo 6e30macHee ra3000pa3HOTO, YA00HEE TBEPIOTO.

9. B sxonormyeckoM miiaHe ra3000pa3sHoOe TOILUTHBO JyHIIE KHIKOTO,
B IIPAKTU4YECKOM — TBEPJIOTO.
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10. TBepaoe TOmIMBO B IUTaHE OE30MACHOCTH JIYHIIIe U SKHIKOTO, U rasa.

11. Bonopon siBIsI€TCS YUCTHIM TOIIUBOM:
2H2 + 02 = 2H20
Kpome Bonibl HE BBLAETSETCS HUUETO, HO PeaIbHO OIMAaceH HEeCTOpPeB-
MK BOAOPO/ (OTTaCHOCTH B3PHIBA).

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

15. OTBeT cMOTpUTE B yUeOHUKE.

3apaum k § 20.8.

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

2.T1=3-10°30 - 60 = 10° — MuHOH MOE3/10B

3. B maparpade npuBeieHO 0YeHb MHOTO MIPUMEPOB KaKUE MPOTYKThI
MOJKHO TOJYYIHTh IPH epepaboTke He(TH.

4. Kcnnonsl mpuHaaiexxaT K TOMOJIOTHIECKOMY PALY apeHOB.
OpTo-KCHIIOL.

CH,

CH;
Tousryon

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

8. JletieH OTHOCHUTCS K aJIKEHaM, a JIeKaH — aJiKaH.
CH3—(CH2)8—CH3 — JCKaH
CH3—(CH2)7—CH:CH2 — JCLCH
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9. OTBET CMOTpUTE B YUCOHUKE.
10. lekaH BXOAWUT B COCTaB HEPTIHOHN (ppaKIMU: JIUTPOHH.

11. YpaBHEeHHE KpeKHHTa JOKO3aHa!

to
CypHys = CyiHys + CiiHyp
CH3—(CH2)9—CH3 u CH3—(CH2)8—CH:CH2

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

t
CypHys — CiiHps + CioHos

to
Cy3Hys = CyHyp + CipHye
CH3—(CH2)9—CH3; CH3—(CH2)9—CH:CH2

13. IIpu kpexuHre HeTH MOTYYACTCS CMECh NPENEIBHBIX U HENpe-
JICNIBHBIX YII€BOJOPOIOB.

14. Ty (C5Hg) = —42°C
T (CsHyp) =36°C
T (C7H 6) = 98°C
TKI/IH (CgHzo) =151°C

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

3apaum k § 20.9.

1. [Tapadur nonyvaroT U3 Gpakuy MazyTa.

2. [IpuMepsl peakuii ¢ y4acTHeM INpeesIbHBIX YITIE€BOIOPOAOB: I'0-
peHHe MeTaHa, TIponana (B 3aKUTanke), OeH3nuHA.

o

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

2CyHg, + 1210, © 80CO, + 82H,0

3. OTBeT cMOTpPUTE B YUECOHUKE.

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

1. ®yHKIMOHANBHAS IPYIIIA — COBOKYITHOCTH aTOMOB, ONPEIEIISIO-
Imasi XapakTepHbIe XUMHIECKHE CBOWCTBA IAHHOTO KJIACCa COEANHEHHUM.

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

3. CH;—CH,—OH — »TaHoux;
CH;—CH,—CH,—OH — nponano.

4. —OH — ruapoKcuiIbHAas TPYTIIa.
5. C,HsOH — yrneBogopoasslil paaukan ¢ rpynnoil —OH; aTunoBsli

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 monb — X 11

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

7. Jerunpartarysi — peakius ¢ OTHICIIICHUEM BOJIBI Y BEIIECTBA.

o

Cu(OH), = CuO +H,07

H 2 SO 4 (koHI1)

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

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

10. IIpocToit 3up — MPOAYKT MEKMOJICKYJISIPHON IErupaTaliny ¢
yY4aCTUEM JIBYX OJJMHAKOBBLIX WJIM PA3JIMYHBIX CITMPTOB.

11. Oprannueckie KUCIOTHI — IPOU3BOAHBIE YTICBOAOPOAOB, CO-
nepxaniae (—COOH) kapOOKCHIBHYIO TPYIIILY.

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 ACTHAPATAIIINH KapOOHOBOH KHACIOTHI

U CIIUpTA:
R—C—O
OR'
15.
Bemiectro Knace, obmas quEEZO:SZ:E;H
(cTpykTypHas HasBanue (bopmysa, coepu- eu}lle O,H,HOFO co-
hopmya) HCHHH IBHHOTO €IMHEeHUS TAaHHOTO
Kjacca acca
CIIHPTHI, OH-rpymnmna,
CH;0H METaHOJI R—OH C,H.OH
A~ JMIMETWIOBBIH | TpocTele a3¢upsl | —O—rpynmna
CH; —0—CH, 3¢up R,—O—R, CH; —O0—C,H;
TPOCTHIE —C// — I'pynna
0 STUJIOBBIN 3¢upbt No_
H—C\ a¢up meraHo- L0 o
O—C,Hs BOH KUCJIOTBI RI—Q H—C//
O—R NO—CH,;
KapOOHOBEIE C// o rpymnna
0 .
CH —C// MPOTIaHOBas KHCBOTH \ OH
SN KHCJIOTa z 0
OH R—C z
\oH CH;—C\
OH
CIIUPTHI OH-rpymma
C;H,OH MIPOITAHOI 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;3;3COOH — oneunoBas KucioTa
4. XXup Goiree KamOpUITHBIIA.

5. a) pocT, pa3BuTHE, IEPEIBIKEHNUE, PA3MHOKEHUE;
0) pocr, pa3BuTHE, IEPEABUKEHIE, PA3MHOXKEHHUE;
B) pPOCT, pa3BUTHE, PAa3MHOKEHHE.

6. AMUHOKHCIIOTBI — OpPraHWYecKHe KUCIOTHI 00IIel hopMyITb
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—COOQOH+ @ —CH,—CH—COOH—
IlIHz Il\IHz
O
- CH3SCH2CH2FH|(%1\I|CHCOHH
NH, H CH,
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9. Jla, ecTeCcTBEHHO, OEJIKH NMPHPOJHOTO MPOUCXOKACHHS SIBISFOTCS
MOJIMMEpPaMU.

10. C6H1206 — 17 KI[)K (HO puc. 209)
11. Xmopodwun uMeeT 3eTeHBIH [BET.
12. KagecTBeHHas peakuus Ha kpaxmaia — c I,.

13. CsH,06 + 60, = 6CO, + 6H,0 + Q
Mypoxoss = 0 T
Moxoss = 180 r/MoITB;

m 50
Vimokos = — = —— = 0,278 Momnb
M 180
_146,3 xIx

=—— " =1526,68 xJI/M0Ib
Q 0,278 Moib a

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

3agaum k § 21.1.

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

2. OTBET CMOTpHTE 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 HeNlb3s HCIOJIB30BATh B PEAKIMH, [OTOMY YTO HATPHUU
B3aUMOJIEICTBYET C BOJIOM:

2Na + 2H,0 = 2NaOH + H,T —

HaOJIF01aeTCsI BBIJICJICHUE BOIOPO/IA.

8T. r) Hatpwmii (cMoTpH 3a1a4y 7).

9. K, Mg, Na, Mg, Fe — naHHbIi1 psJ COOTBETCTBYET PsIy aKTHBHO-
CTH METAJUIOB.

10. OtBet cMoTpHTE B yueOHHKE.

11.a) 1) 2Na + Cl, — 2NaCl
Na’-1le > Na"

CL’ +2e — 2CI

2) 2Na + S —> Na,S
Na’—1le¢ —» Na'

S +2¢ — S

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 + 2HCI — ZnCl, + H,
Zn’—2e — Zn™

2H'+2e¢ — 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™

3agauu k § 21.2.

1T. Metaubl py B3aMMOICHCTBUM ¢ HEMETalIaMd MPOSBISIOT (0)
BOCCTaHOBHUTEJIbHBIC CBOICTBA.

2T. Merannuueckast akTUBHOCTD ILIEIOYHBIX METAIJIOB CBEPXY BHHU3
(a) ycunuBaercs.

3. OTBeT cMOTpPUTE B YUCOHUKE.
4. OTBET CMOTpUTE B YUCOHUKE.

5. OcHOBHBIE CIIOCOOBI 3AIUTHl METAJUIOB OT KOPPO3UH: CMa3Ka, I10-
KpacKa WJIH Jerupylomas 1o0aBKa.

6. B xagecTBe nerupyrommx 100aBOK K KEJIE3HBIM U3IEIUIM IpUMe-
HSIOT XPOM, HAKEJb, OJIOBO M JPYTHE.

7. I[IpoBoNIOKa — THOKOCTH M IPOYHOCTb.
PemeTka — TBEpAOCTH, POYHOCTS.
I'Bo31b — TBEPAOCTH, KOBKOCTb.

8. B nepBoii rpynime, T.K. B HEd HaXOIATCSl camMble aKTUBHbIE MeE-
TaJUIbL.

9. OTBET CMOTpHUTE B YICOHHKE.

3apaum k § 21.3.
1. Ha nocnennem (BasieHTHOM) citoe y Al HaXoauTCs 3 AJIEKTpOHA.
2. AnoMUHUI IPOSBISET BAIGHTHOCTh — 3.

3. Ero 3ammmiaer okcuanas mieHka Al,Os.
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4. AMOMUHHMI HCIONB3yeTCs KaK CTPOUTENBHBIA MaTephal H3-3a
cBoeil sierkocty. Hanpumep: mocyia, caMoneTsl, KapKackl U Jp. (CMOTpU
puc. 21.3).

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

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

9. OTBeT cCMOTpHUTE B YICOHHKE.

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

1) 2A1+ 3H2504—) AIQ(SO4)3 + 3H2
2) AL(SOs); + 6NaOH —> 2AI(OH); + 3Na,SO,

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

11. OTBeT cMOTpUTE B yUEOHUKE.
12. OtBer cMoTpHTE B yueOHHKE.
13. OTBeT cMOTpUTE B yUeOHUKE.
14. 6) HNOj3 oy

15. 1) 2A1 +3H,S04 — Aly(SOy); + 3H,

2) 4A1 + 30, — 2AL,0,

3) 2A1 + 3Cl, — 2AICI,

4) ALO; + 6HNO; 5 — 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 nocnegnem (BaseHTHOM) citoe y Ca HaXoIuTCs 2 AIeKTPOHA.
2. Ca nposiBiIsSieT BaJIEHTHOCTh — 2.

3T. 3anumewm peaknuto: Ca + 2H,0 = Ca(OH), + HQT
Cymma K03 PHUIreHToB — 5.
Ortger (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 paznoxkenns CaCO; — 3HIOTepMUYHA (T.K. HA PEAKIIHIO
3aTpavyuBaCTCs TEIIO).
tO
CaCO; = CaO +CO,T
7. OTBET CMOTpUTE B YUEOHUKE.

8. Peakius «ramnieHus U3BECTH» — JK30TEpMHUYHA (T K. TEIUIO BbIJC-
JISIETCH).

CaO + H,0 = Ca(OH), + Q

9. ®enongraneun B pacreope Ca(OH), mpuMer MaIWHOBYIO OKpa-
CKY.

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

12. B pe3ynsrate nornomenus CO, u3 Bo3ayxa.

13. H,CO; — yronsnasa xucinora. OHa HEyCTOIYMBA U pa3yiaraercs
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) oOpasyeTcst 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, — HOCTOSIHHASL )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) CaCO; + 2HCI — CaCl, + H,0 + CO,
12) CaCO; + CO, + H,0 — Ca(HCO;),

tO

13) Ca(HCO;), — CaCO; + H,0 + CO,

3apaum k § 21.5.

1. OTBer cMOTpHUTE B yYeOHHUKE.

2. B 1-M mepuose comepxuTcs 2 3JIeMeHTa, BO 2-M U 3-M — 10 §
3JeMEHTOB, B 4-M U 5-M — mo 18. Uucno sneMeHTOB ompexaesnsercs
OHEPreTHYECKUM YPOBHEM.
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3. KonmuecTBO BaeHTHBIX 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.
Kucnornsii AmdotepHbIi 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. ®eppomarHeTu3M — CHJIBHOE IPOSBICHHE MAarHUTHBIX CBOWCTB
(oT «deppo» — Kene3HbIi).

2. OTBeT cMOTpHUTE B YICOHHKE.

3. OTBeT cMOTpHTE B YICOHHKE.

4. OTBET CMOTpHUTE 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 yactuunsenii ruaponus FeCl;
FeCl; + H,00  Fe(OH)CL, +{CI)
Peaknust kucinas, T.e. OKpacka — KpacHasl.

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

11. O6m1yto hopMyITy pKAaBUMHBI MOXKHO IPEICTABUTD TaK:
F6203 ° l’leo.
PxaBunHa nmeet OypbIii LIBET.

12. XKenesHble U3MeIUS MOXKHO 3AIMUTHTH OT KOPPO3HH C IOMOIIBIO
CMAa3KH, KPACKH M JIETUPYIOIIUX METAJLIOB.

13. 1) Fe + H,0 — FeO + H,

2) Fe + 2HCI —» FeC12 +H,

3) 2Fe + 3Cl, — 2FeCl;

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,0; + 6HCI — 2FeCl; + 3H,0

t
9) FC(OH)z - F6203 + 3H20
10) 4Fe(OH), + 2H,0 + O, —> 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.
. IInax — CaSiOs.
. toy (Fe) = 1540°C.
. OTBeT cMOTpHUTE B yUeOHHUKE.

. OTBeT cMOTpHUTE B yUeOHHUKE.
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IIPAKTHYECKHE 3AHATHA

IIpakTHueckoe 3auaTue Ne 1.
Pemenue 3xkcnepuMeHTAIBHBIX 32124 110 TeMe
«Peaknnu B pacTBOpax 3J1eKTPOJIUTOBY

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

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

cinory H,CO;, xoTOpas 3aTeM pa3iaraercst ¢ BBIACICHUEM YITIEKHUCIOTO
ra3a (MOSBIISAIOTCS ITy3BIPHKH).

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

FeCl; + 3KOH = Fe(OH)34 + 3KCl
ITocne ciuBaHUs PacTBOPOB BHINANACT OYpPBIM CTYICHUCTHIN OCAIOK.
B nannoii peakuun cuibHoe ocHoBanne KOH BritecHsieT cnaboe u ruio-
x0 pactBopumoe — Fe(OH)s.
B) [IpoBenem peaxumto Mexay pactBopamu NaOH u H,SO,.
2NaOH + H,S0O, = Na,SO, + 2H,0
B 37001 peakuuy NpoucXoauT B3aUMOEHCTBIE MEXTy KUCIOTON U OC-
HOBaHHUEM, T.€. UIET MpoLecc HelTpanu3auuu. BUnuMbIX H3MEHEHUN HeT.
r) [IpoBenem peakumio mexay pactBopoM HCl u xycoukom memna uim
Mpamopa (CaCOs).
CaCO; + 2HCI = CaCl, + CO,T + H,0
ITpu nonaganuu CaCO; B pactBop HCl HaunHaeTcs BbigeneHue yr-
JICKUCJIOTO I'a3a. BI/I[[H])I BBIACJIAIOMINECA ITY3bIPbKU.
1) [IpoBenem peaknuto mexay pactsopamu CuCl, u KOH.
CuCl, + 2KOH = Cu(OH),4 + 2KCl

[Ipu cnuBaHMM PacTBOPOB BHINMAAAET TOyOOH CTYAEHUCTHIA OCAIOK.
Bonee cunbHoe ocHoBanne KOH BbiTecHsieT ciaboe U IIOXO pacTBOPH-
moe Cu(OH),.

HonHble ypaBHEHUS PEAKLUA:

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) COs> +2H" = H,CO; = H,0 + CO,T
1) Cu*" + 20H = Cu(OH),¥

2.

[TpoBeneM cienyroniye mpeBpanieHus:

CuSO4 — Cu(OH), - CuO — CuCl,

Jns moryaennst w3 pactBopa CuSO, vepactBopumoro Cu(OH), He-
00XOANMO €ro BBITECHUTH C IOMOIIBIO KaKOTO-HUOYIb PacTBOPHMOTIO
ocHOBaHwus, Harpumep, NaOH.

CuSO, + 2NaOH = Cu(OH)»\ + Na,SO0,

st Toro, uro0bl mosryunTh CuQ, pa3aoKuM THIPOKCHI MEIH Harpe-

BaHHEM.

100-200°C

Cu(OH), Cu0 + Hyo!

Bopna Beinensiercs B Buje napa.
Jlns nonydenus: u3 ocHoBHOro okcuaa (CuO) comu (CuCly) Heobxo-
JTIUMO JT00aBUTh COOTBETCTBYIOILYIO KucioTy, T.e. HCL.

CuO + 2HCI = CuCl, + H,O

3.

Peakuust HeliTpanu3anuy — 3TO PEaKLMsl MEXIY KUCIOTOM M OCHO-
BaHHEM, HampuMmep, pacTBopsl cepHoit kucioTsl (H,SO,) u ruapoxcuna
HaTpus (NaOH).

JlobaBuUM JlakMyC CHauaja K MCXOIHBIM pacTBOpaM. B kucnoii cpe-
Jie JTaKMyC UMeeT KpacHYI0 OKpacKy, B IIEIOYHOI cpefie — CHHIOIO OK-
packy.

H,SO, + 2NaOH = Na,SO, + 2H,0
H"+OH =H,0
B HeltTpanbHOM cpejie IakMyC OKpacKy HE MEHSET.

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

Brimagaer Oypblil cTyIeHHCTBIA 0CcaZoOK THAPOKCHAA kere3a. s ero
otneneHns npouiIbTpyeM cMmech. Takke B peakmuyd MOXKHO HCIIONB30-
BaTh pactBop KOH.
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5.
Bo3MmokHOE Ta3000pa3HOEe BEIMIECTBO — ATO YIIIEKUCHBIA ra3. Ero
MokHO ToyuauTs 3 K,CO;3 u CaCOj;. 3anuineM ypaBHEHHE pPEaKIliH.
K,CO; + 2HCI = 2KCl + H,0 + CO,T
CaCO; + 2HCI = CaCl, + H,0 + CO,T
Bmectro HCl MOKHO B3SITh JIFOOYIO U3 TIPEIIOKEHHBIX KHUCIIOT.
HonHoe ypaBHeHHE B JII000M ciiydae OyJIeT BBITJISIETh TaK:
COs* +2H = H,0 + CO,T

6.

[IpoBeneM HECKOJIbKO peaKIuii:

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

3anuieM MMojHOe HOHHOE YpaBHEHHUE peakuuu ajist pactBopoB BaCl,
u Na,SOy,:

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

B peaxnmu obpasyercst ocagok cynbgara dapusi.

6) Bemectsa comepxat nonst Ag™ u Cl: HCI; BaCly; CuCly; CaCly;
FeCly; FeCls; AgNO;.

Sanurem 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,.

3anuireM uxX peakiuio:

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

IIpakTHyeckoe 3ausaTue Ne 2.
N3yuenne BIAusiHUS yCJIOBHIA
HA CKOPOCTh XUMHMYECKUX peaKkIuii

1.
Bopmopon BeizensieTcst akTuBHEE B MIPOOHUPKE C AMIOMUHUEM.
6HCI1 + 2A1 = 2AICI; + 3H,T
2HCI + Fe = FeCl, + H,T
BI)IBOHZ YCeM aKTUBHECC MCTAallll, TCM 6BICTpee )201(SHn peaKI_II/I}I.

2.
Peaxuus uger ObicTpee B IPOOHUPKE € 2 MJI CEPHOM KHCIIOTHI.
2Al1+ 3H,S0, = Al,(SOy); + 3H,T
BrIBo/1: ueM 0oJibIlie KOHIICHTPAIHS, TeM 0OJIBIIE CKOPOCTh PEAKIIUH.
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3.
BricTpee naet peakiys B HarpeToi mpooupke.
BeiBoA: ¢ yBeIMUYEHHEM TEMIEPATyphl peakuus UAET ObICTpeEe.

4.
C MpaMOpHOW KpPOIIKOW peakius HIACT OBICTpee, T.C. 3aKOHUUTCS
paHbliIe:
CaCO; + 2HCI = CaCl, + H,0 + CO,T
BrIBo: ueM 00JIbIIE TOBEPXHOCTH COMPHUKOCHOBEHHUS PEarupyroInx
BEIIECTB, TEM BBIIIE CKOPOCTh PEAKLIAH.

5.

B npobupke, B koTopyto nodasum CuSOy, peakiys uiet ObicTpee, T K.
00pa3yromasicst U3 MeJHOro KyIlopoca MeZlb UIpaeT pojib KaTanu3aropa.

BeiectBa, yBenMYMBarONIIHE CKOPOCTh PEAKIUH, HO CAMH B PEAKIIUIO
HE BCTYMAOLINe, Ha3bIBAIOTCS KATaIN3aTOPAMH.

6.
YcnoBus, BAMAIOIMINE HA CKOPOCTh PEAKIHH!
— TIPHUPOAA PearnupyronX BEIIECTB;
— KOHIIGHTPAIHUs pearupyromuX BEIECTB;
— TeMmIeparypa, Ipx KOTOPOH MPOTEKAET PEaKIHs;
— TOBEPXHOCTH CONPUKOCHOBEHHUS peariupyrolinX BEeIeCTB;
— BEIIECTBa, YCKOPSIOIINE PEaKnIo, — KaTaln3aTopbl.

IIpakTHyeckoe 3ansaTue Ne 3.
IMonyyeHne aMMuaKka U H3yYeHHe ero CBOICTB.
O3HakoMJIEHHE CO CBOMCTBAMH
BOJHOTO PACTBOPAa AMMHAaKa

[onydeHrie aMMuaKa:
[IpaBuiIbHOE MOJIOKEHHE IPOOUPKH TTOJT 0).

Bo-nepsbix, NH; nerde, uem BO31yX, OH
OyZeT TMOTHWMATBHCS BBEpPX, MOATOMY Ta300T-
BOJHAs TPyOKa MOJDKHA Takke OBITH HaIpaBIe-
Ha BBepX. Bo-BTOpHIX, MBI OyIeM HarpeBartb
BEIIIECTBO B MPOOHpPKE, MOITOMY OHO HE JOJDK-
HO COIIPHKAcaThCS C MPOOMPKOW, KOTOpas OT
OTHSI MOXKET PacIlIaBUTHCSI.

[TpoOupKHU AOIKHBI OBITH CYXHMH, T.K. aMMHAK PEarkupyeT ¢ BOJOH U
B pe3yJibTaTe 00pa3yercsi TUIPOKCH]T aMMOHUS.

NH3 + HzO = NH4OH
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Peakmus MOJYy4YCHUSA aMMUaKa:

INH,CI + Ca(OH),—= 2NH, ™ + CaCl, + 2H,0

W3yyenue cBOMCTB aMMHAaKa:

1.
AMMUak X0pouo pacTBOPSIETCS B BOJE:
NH; + H,0 = NH,OH
W3-3a pacTBOpeHHs aMMHaka B MPOOMpPKE YMEHBIIACTCS JaBJICHHE,
YTO MPUBOJHUT K BCACHIBAHUIO BOJBI B MPoOHpPKyY. [lomydeHHsIi pacTBop
¢ (eHONPTAaTCMHOM NaeT MAMHOBHINA 1BeT, ockonbky NH,OH ™ ocHo-
BaHUE: NH,OH < NH," + OH"

2.
B mpobupxe ¢ NH; o6pasyercs 6emblii 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),S04 = 2NH," + SO4*

3NH3 + H3PO4 = (NH4)3PO4

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

3.

PactBop obOecuBeunBaeTcsi, HOCKOJIBKY CepHasl KHCIOTa HEHTpau3y-
€T aMMHUakK, T.€. CpeJa CTAHOBUTCSI HEUTpalbHOW. B HelTpanbHOHN U Ku-
cioii cpene GeHonranenH OeCIBETHBIH.

2NH4OH + H2504 = (NH4)2SO4 + 2H20
NH4OH + stO4 = (NH4)HSO4 + H20
C u36srTkom H,SO,4 06pasyercst Kucnasi Cob.

4.
Bremagaer Oypsrit crynenuctoiii ocagok Fe(OH);. PactBop ammmaka
SIBJIIETCSI OCHOBaHUEM, OH ocaxcaaeT Fe(OH)s.
3NH,OH + FeCl; = Fe(OH);{ + 3NH,Cl
30H + Fe** = Fe(OH);4

IIpakTHyeckoe 3anaTHe Ne 4.
PacnozHaBaHMe MHHepPaJIbHBIX y100peHui

Brmounnsa paboty, opueHTHpYiiTech Ha TaOnuily, NPUBEACHHYIO Ha
cTp. 233 B yueObnuke. [lomydeHHble pe3yIbpTaThl YIOOHO 3amucaTh B HO-
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nobHyto Tabmuiny. IlpuBenem QopMynsl Hamboee pacripoCTpaHEHHBIX
yIoOpeHHH 1 UX PEaKIIHU.

1.
Awmmuaunas cenurpa — NH4NO;
2NH4NO; + 2H,S804 (ouyy + Cu =
= (NH4),SO4 + CuSO,4 + 2NO,T + 2H,0
Beigensiercst Oypelii ra3. Menb pactBopsieTcst.

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

2.

Hatpueas cenmutpa — NaNO;

2NaNO3 + 2stO4 (KoH1L) +Cu= Na2$O4 + CUSO4 + 2N02T +2H20
Menp pacTBopsieTcs. Briensercs Oypblii ra3 ¢ pe3KkuM 3amaxom.

3.
Cynbdat ammonuss — (NH,),SO4
(NH4),SO, + BaCl, = BaSO,4) + 2NH,Cl
Brimagaer Gemnblit ocanok, HepactBopuMbiil B HNO;.
(NH,),SO4 + 2AgNO; = Ag,SO4) + 2NH,NO;
Hebompmoe momyTHeHHE pacTBOpa, T.K. AgySO, — ManopacTBOpH-

MO€ BCIICCTBO.
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4.
Dochoput — Caz(POy),.
Ca3(PO4)2 + 6HNO3 = 3C3.(NO3)2 + 2H3PO4
®docdoput HepacTBOPUM B BOJIE, HO PACTBOPUM B a30THOM KUCIIOTE.

5.
Cunbunut — KCI « NaCl

KCI » NaCl + 2AgNO; = 2AgCI + NaNOj; + KNO;
Brinazaer Oelblii 0casox.

6.
Kanuesas comp — KCl
KCl + AgNO; = KNO; + AgCI¥
Bemmasaer 6eblii ocanok.
Peaknus xanuitHON ceaUTpsl C CEPHON KUCIOTON U MEABIO:
2K +2NO; +4H' +280,” + Cu=
=2K"+ Cu™" +2NO,T +2S0,* + 2H,0
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CokpalllecHHOe HOHHOE ypaBHCHUE!
2NO; +4H" + Cu = Cu*" + 2NO,T + 2H,0
Cu + 4HNOj5 (4o = Cu(NO3), + 2NO,T + 2H,0

IIpakTHyeckoe 3ansaTHe Ne S.
MMonyyenne CO, u u3yvyeHue ero CBOMCTB.
Pacno3HaBanune kapooHATOB

1.
Mpamop uMeeT yIpoueHHyo Xumuieckyto ¢popmyiny — CaCOs.
Hanmmiem ero ypaBHeHue peakiuu ¢ pactsopom HCl:
CaCO; + 2HC1 = CaCl, + H,0 + CO, T
KapTOHHBIM KpYy>KKOM CTaKaH IPUKPBIBAIOT JUIs TOTO, YTOOBI HE yJIe-
TY4YHMBAJICS YTJICKHUCIIBIN Ta3.

2.

[Ipy BHeceHUM B CTaKaH C YIJIEKUCIIBIM T'a30M CIIMYKa TYXHET, T K.
YIJIEKUCIBIA a3 HE MOAJEP)KUBAET TOPEHUs. YTIEKUCIBIH ra3 MOXXHO
nepenrBaTh U3 OJHOIO CTAaKaH B APYroW, T K. OH TsDKeNee BO3AyXa U
ocezaeT Ha JHe.

®Du3nuecKue cBoCTBA.

CO, — OecuBeTHBIN Ta3, paCTBOPHMEIA B BOJE, TSKENee BO3IyXa,
npu Ttemmeparype —78°C mepexoguT B TBEpAOE COCTOSHHUE («CyXou
Jen») MUHYS SKUIKYIO (a3y. SIBISeTcs KMCIOTHBIM OKCHIOM, IPH pac-
TBOPEHHHU B BOJIe 00pa3yeT HEyCTOHUHBYIO YTOJIBHYIO KHCIIOTY.

— — o -
C0, + H,0 == H,CO; ==2H" + CO¢
Jlakmyc okpacuiics B KpaCHBIW I[BET, T K. B BOJIE MOCIIE TPOIYCKaHUs
CO, obpa3yercs yroipHas KUCIIOTA.

[Ipu HarpeBaHnM yroipHas KUCIoTa pasiaraercs odpatHo Ha CO, u
H,O0.

o

t
H,CO;=—=H,0+ COZT
CO, yneraer, T1aKMyC IPUHAMAET IIEPBOHAYATIBHBIN IIBET.

3.
Habmrojaercst HoMyTHEHHE pacTBOpa, Ha MPAKTUKE 3TO MCIOJIb3YeT-
cs rpu modenke creH. [IporcxXoauT peakius:
Ca(OH), + CO, = CaCO+\ + H,0
N36riTox CO, pactBOpsier kKapOoHaT Kanbius. OOpasyercs Kucias

COJIb.
CaCO; + H,O0 + CO, = Ca(HCO3)2
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IIpu moGaBneHWM HW3BECTKOBOW BOIBI OIITH OOpa3yercs KapOoHAT
KaJblus (pacTBOp MyTHEET):
Ca(HCOs), + Ca(OH), = 2CaCO54 + 2H,0
[Tpyu HarpeBaHWHU I'HAPOKApOOHAT pas3iaraeTcs:

o

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

BriBoabr:

a) KapOOHATHI MOXKHO TEPEBECTH B THAPOKAPOOHATHI, MIPOIYyCKas ye-
pe3 HUX YIJIEKUCIbIN Ia3;

6) ruxpokapOOHATEI MOXKHO TMEPEBECTH B KapOOHATHI HAarpeBaHHEM
WM 00aBJICHUEM M3BECTKOBOH BOJIBI.

4.
Yuporennas xumuueckas Gopmyia u3ectusika — CaCOs.
W3BecTHIK MOXHO ompenenuTsb godapnerueM kucnotsl (HCI), Oyaer
BBIJICJIATHCS a3, KOTOPBINA HE MOJICPKUBACT TOPCHUE.
CO;” +2H" = H,0 + CO,T

5.
[Tposenem peaxumto mexxy pacrBopamu BaCl, 1 NaCO;
BaCl, + NaCO; = BaCO34 + 2NaCl
Ba’* + CO;* = BaCOs{
Ba®* +2Cl +2Na” + CO;* = BaCO3d + 2Na" + 2CI°
O06pasyercs OeNbIi 0CaIoK.
JoxaxeMm, 4TO 0CaZOK COACPHKHUT aHHUOHBI CO32’. st aTOr0o mpuiibeM
KucioTy, Harpumep, HCL

BaCO; + 2HCI = BaCl, + H,0 + CO,T
BaCO; + 2H" + Cl = Ba™" +2CI" + H,0 + CO,T
BaCO; + 2H" = Ba™" + H,0 + CO,T
Boinensercs ra3, KOTOpbIA HE OAJIEPKUBAET TOPEHUE.

IIpakTH4yeckoe 3ansaTue Ne 6.
Pemenue 3kcnepMMeHTAJBHBIN 32124 M0 pa3aenay
«HemeTamabn

1.

Peakuusa HelTpanuzanuum — 3TO peakius MEXKIy KHUCIOTOM M OCHO-
BaHUEM, CIICIOBATEIBHO, HAM HAJ0 BHIOPAThH OINpPENCICHHBIC KHUCIOTY U
OCHOBAHHE, NPU B3aMMOJICHCTBHH KOTOPBIX MOIYYacTCs HEOOXOIUMOE
BEILECTBO.
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a) Bossmem runmpoxcun ammonms (NH,OH) u cepHylo Kucioty

(H2SOy).
2NH4OH + H2504 g (NH4)2SO4 + 2H20
NH,+OH +2H" + S04 — 2NH," + SO, +2H,0

6) B pesynpraTe peakumy HEHTpaau3alud HEBO3MOXKHO ITONYYHTh
KUCIIOTY, HO €€ MOXKHO IOJy9IHTh CIMBAHHEM PACTBOPOB CHIIMKATa Ha-
TPUS U CONSTHON KHUCIIOTBI.

2HCI + Na,SiO; — 2NaCl + H,SiOs)
2H" +2CI' +2Na’ + SiO;” — 2Na” + 2CI' + H,8i0s4

B) Bosbmem ruapokcua ammonusi (NH4OH) u consiHyo 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 HATpHs YyBCTBYETCS 3alax aMMHaKa, CJICOBaTEbHO, BEIICCTBO
conepxut NH4"

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

0) IIpu cnuBaHMM PacTBOPOB THAPOKCHIA KaJbIMsA U KapOOHATa Ha-
TpHst HAOJIOAAaeTCs BBIMAJACHHE OCIIOr0 MEJIKOKPUCTAUTHIECKOTO OCaIKa,
CJIEJIOBATEIFHO, BEIIECTBO COACPIKAIO CO>

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

B) /Ly 3TOTO HAM HEOOXOIMMO JOKa3aTh, YTO COJb COIACPIKHUT NH,"-
HWOHBI U SO42’—H0HLI

JlokasatenbcTpa npucyTcTBus NHy

(NH4)2$O4 +2NaOH —» 2NH3T + Nast4 + 2H20
2NH," + SO,* + 2Na* + 20H" — 2NH;T + 2Na" + SO,* + 2H,0

JlokazaTenbcTBa MPUCYTCTBUSA SO~

(NH,),SO, +BaCl, ->BaSO4 + 2NH,Cl
2NH," + SO4* +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 +2NO5 + NOy

4.
[Tpu cnuBaHuM pacTBOPOB Xjopuaa Oapust U ¢ocdara HATpUs Ha-
Omoaercst 0Opa3oBaHUE OCAIKA.
3Ba’" + 2P0, — Basy(POy)V
[Tpy nmprIIMBaHUM K TIOJYYEHHOMY OCAJKy COJISTHOHM KHCIIOTHI HAOIO-
JIaeTCsl ero pacTBOpEHHE.

Ba;(PO,),¥ + 6HCl — 3BaCl, +2H;PO,

5.
HpI/I CMCIIMBAHUU HUTpaTa aMMOHUA U ralreHou U3BECTHU BBIACIIACT-
Cs1 aMMHUAK U Ka)KJ0€ U3 BEIICCTB TCPACT CBOU IMOJIC3HBIC 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

8) Na,Si0O; + 2HCl — 2NaCl + H,SiO54

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

a) CrakaH 3amoTeN IMOTOMY, YTO IIPH TOPSHHH ra3a (CImpTa) BhIIe-
nsitotress CO, u Boga (map). [lap koHIeHCUpyeTCsl Ha XOJOJHBIX CTEHKax
CTaKkaHa, U OH 3alloTeBaeT. B ciydae ¢ THOPOKCHIOM Kaiblus Oeible
MSATHA TOSIBIISIOTCS U3-3a oOpasoBanus CaCO;.

Ca(OH), + CO, = CaCO+\ + H,0

U3 ombiTa cienyer, 4TO B CTOPEBIIEM BELIECTBE €CTh yIJIEpOA M BO-
J0poJ.

0) OKcrIeprMeHT MTPOBOIUTCS AHAJIOTHYHO OTIBITY a).

YpaBHeHUE peaky TOpeHus napadpuHa:

o

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

Jlns oOHapy»)eHHsT CBOOOJHOTO yriiepoja B IJIAMEHU CBEYH HY)KHO
MOZIEPKATh YMCTOE CTEKIO Haj ruiamMeHeM. CTEKIIO MOCTEEeHHO 3aKOll-
TUTCSI. ITO U €CTh CBOOOIHBIN yTIIepO/I.
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B) YpaBHEHHE PEaAKINH:

o

t
C16H34 +49CuO—= 16C02T + 17H20 +49Cu

W3BecTkoBas BoJa nobeneer, BeiaeacTBue 00pa3oBaHuUsl HEPaCTBOPH-
Moro kapbonara, CuSO, nmocuHeeT u3-3a 00pa30BaHUS KPUCTALIOTHApaA-
Ta CUSO4 . 5H20

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

IlonydyeHne STHIICHA.

KonrneHTprpoBaHHas cepHasi KUCIIOTa 00JIaaeT CBOUCTBOM OTOMPATh
BOAY Y JIPYTMX BEILIECTB. DTO CBOMCTBO MCIOJB30BAHO I MOTYUYCHHS
STHIIEHA.

H,SO, (konm)

C,H;0H - ot +mol

Bopma wacTnyHO KOHIEHCHPYETCS Ha CTEHKAaX MPOOHMPKH M CKAaTHIBa-
eTcst 00paTHO B PacTBOP. DTUIIEH YXOIWT IO Ta3000pa3HOM TpyOKe.

CBoiicTBa HTHIICHA!

IIpu mpoOynBKMBaHWM ASTHJIICHA Yepe3 pacTBOp OpPOMHON BOIBI H
HepMaHTaHaTa MporCXoAUT 00eCIBEUNBAHUE.

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

OTHIIEH TOPUT JKENTHIM IUIAMEHEM, ITPHU BHeceHHHU (aphopoBoOi yall-
KM OHa YEpHEEeT, M3-3a HEIOJHOT'0 CTOpaHHs ATHIIEHAa 00pas3yercsi CBO-
OomHBIN yriepoJ — caka 4epHoro IBera. IIpu BIyBaHMM BO3jayXa B
IUIaMsi STWIEHA HPOMCXOJUT IIOJIHOE CrOpaHHe STHJICHA, W IUIaMs U3
JKEIITOTO CTAHOBHUTCS CHHUM.

C/ZH4 + 302 _to> 2COzT + 2H20T

IIpakTHyeckoe 3ansaTue Ne 9.
HN3y4denue cpoiicTB Fe u ero coennHenuni

1.
Habmromaercs BeIeneHne ra3a. DTOT ra3 — BOJOPO, KOTOPBIH 00-
pasyeTcs IIpHA peaKIuu:
Fe + H,SO, = FeSO, + H,T
Fe' +2HCl = FeCl, + H,T
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I'sBo3ms, BHeceHHBIH B CuCly, MOKpPBIBaETCSI MENBIO BCIIEICTBHE JJICK-
TPOXUMHUUYECKON PEAKIIH.
Fe + CuCl, = FeCl, + Cud
Fe° + Cu* = Cu® + Fe**

2.
B 00oux cimydasx oKcuz Kene3a pacTBOPSIETCS IPH HaIPEBaHUU:
o]

t
Fe,0; + 6H + 6CI"/=—=2F¢’*" + 6CI” + 3H,0
tO
Fe,0; + 6H" + 35S0,> ==2F¢*" + 3S0,> + 3H,0

3.
B 00eux npobupkax 00pa3yroTcs CTYICHUCTHIC OCAIKU.
Ocanox Fe(OH); — Oypsiid, a Fe(OH), — 6enbiii, HO ObICTpO Oypeer
u3-3a obopasoBanus Fe(OH); (okucsiercst BO3IyxXoM):
Fe’* +2CI" + 2Na" + 20H = Fe(OH),d + 2Na* + 2CI”
Fe*" + 3CI + 3Na' + 30H = Fe(OH);4 + 3Na' + 3CI°
[Tpu nobGaBneHnn coNsTHOM KHCHOTHI K runpoxcuay xenesa(ll) rua-
pOKcH/ pacTBOpsETCs, NpH J100aBICHUU THAPOKCHAa HAaTpusi — HeT. B
ciryqae Fe(OH); ruapokena pactBopsiercst Kak npu pobasnennn 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]”

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

5.
[Tocne cnuBaHUS pacTBOPOB 00pa3yeTCsi CHHUM pacTBOP.
FeCl, + K;3[Fe(CN)s] = KFe[Fe(CN)g] + 2KCl
O0pa3oBaBIIMICS KOMILIEKC Ha3bIBAETCS TYPHOYILIEBA CHUHb.
[Tpu ciuBanum pactBopoB FeCl; 1 KSCN obpasyercst sipko-KpacHbIH
pactBop. Okpacky pactBopy npumaet poaanus xenesa(lll) — Fe(SCN);
FeCl; + 3KSCN = Fe(SCN); + 3KC1

6.
B pacTBOPC NPOUCXOOUT YaCTUYHBII TUAPOJIN3 BEUIECTBA.
ZFCSO4 + 2H20 = (FCOH)st4 + HzSO4
s YpaBHCHHUA PCAKIUHU BUIHO, YTO B PE3YJIbTATC THAPOJIA3a 06pa3y-
€TCA KHCJIOTa, T.C. paCTBOpP COJIM MMECT KHUCIYHO PCaKIUIO CPCAbI. Ilo-
3TOMY JTaKMYC B paCTBOpPEC FCSO4 KpaCHLIfI.
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IIpakTHueckoe 3auaTue Ne 10.
Penienne 3kcnepuMeHTATBHBIX 32124
no pasaeny «MeTamibn

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

Bemecrna:

Na,CO;; MgCly; BaCl,

[TpunmBaeM pacTBOp JIakMyca K KaxJI0i MpoOupKe, TaM, Te JIAKMYC
mocuHeeT, HaxonuTes Na,COj; (menoyHas 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, cinenoBaresibHo, MgCl,.

II-oit Habop (Ne 4, 5, 6)

Bemrectna:

N32CO3, CaClz, KCl

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

K nBym ocraBmmmMcs mpobupkam go6aBisieM pacTBop kapOoHaTa Ha-
Tpus, MpoOHpKa, B KOTOPOH Boaa momyTHeeT, conepxur CaCl,, ocTtas-
mrascs npobupka ¢ KCl:

CaCl, + Na,CO; = CaCO3{ + 2NaCl

I1-uit Habop (Ne 7, 8, 9)

Bemiectra: AICl;; BaCly; FeSO,

K kaxnoii nmpooupke no6asum pactBop K;[Fe(CN)y] (sxenroii kposi-
HOH COJIHN), pacTBOpP OKpacuTcs B cHHUM 11BeT — TaM FeSOy,.

FeSO, + K5[Fe(CN)] = KFe[Fe(CN)s ] + K,SO,
K nByMm ocraBmmmMcs mpoOupKkaM IpHUIHBaeM JIaKMyC, TaM, TAe JIaK-

Mmyc nokpacueert, conepxutcs AlCl; (kucnas cpena):
AlCl; + H,O<= Al(OH)CI,

2.

CHayaja pacTBOPUM IOPOIIKH B BOAE, U3 3-X MOPOIIKOB PAaCTBOPHUT-
Csl TOJIBKO COZA.

K ocraBmumcs nBym nopomkam npunseM pactBop H,SOy4: Beigene-
HHE My3bIpbKOB 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.
BpeMeHHas KecTKOCTb:
Ca(HCOs), + Ca(OH), = 2CaCO54 + 2H,0

t
Ca(HCO;), —= (CaCOsd +H,0+ CO,T
YcerpaHeHne NOCTOSSHHOM KECTKOCTHU:

CaSO, + Na,CO; = CaCO;4 + Na,S0,

4.
IIpoBeneM HECKOJIBKO PEAKLIMIA:

a) Ca(OH), —» CaCO; —»Ca(HCO5), — 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 mpoBeaeM peakiuio MEXAy pacTBO-

pamu AlCIl; u NaOH.

KH.

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

Ecnu akkypaTHO NpHJIMBaTh IIENOYb, TO BBINAAET OCJbIl CTyAEHH-
CTBIH 0ocajiok ruapokcuaa. [loydeHHblil 0ca oK pa3onbeM Ha 2 mpooup-
K omnoit no6asum HCl, k npyro#i n3dsitok NaOH. B oboux ciryyasx
ocanok pactBoputcs. Cnenosatensno, AI(OH); — amdorepHsIit ruapo-

KCHUA.
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, 06pa3yercss XxapaKTepHbIH CHHHIA
pactBop

Fe*' + S04+ + 3K" + [Fe(CN)]* =
= KFe[Fe(CN)] + 2K* + SO4*

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

TBOP:
2Fe*" +3S0,% + 6K' + 6SCN™ = 2Fe(SCN); + 6K + 350>

8.
Crauvana nmomygum CaCO; u3 Ca(OH), u Na,CO;
Ca*" +20H +2Na' + CO;> = CaCOs{ + 2Na' + 20H"
Ca*" + CO;* = CaCO{
omyunm 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):d + 3NaCl

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

10.
ATIOMUHUH PacTBOPHM B KHUCJIOTE, 3aTEM OCAJIUM €TI0 THIPOKCHI, 3a-
TEM C M30BITKOM IIETIOYH MTOIYYHM PACTBOPUMBIN KOMIUIEKC.
2Al+ 6HCI = 2AICI; + 3H,T
AICl; + 3NaOH = Al(OH);{ + 3NaCl
Al(OH); + NaOH = Na[Al(OH),]
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JIABOPATOPHBIE OIIBIThI

OnbIT Ne 1.
HcciaenoBanue BelecTs
HAa JIEKTPUYECKYI0 MPOBOAUMOCTDH

1.

CHauasa #uccliefyeM Ha 3JIEKTPOIIPOBOAHOCTE KpucTaumaeckuit NaCl.
Ecimi mogHecTH cyxue 3J1eKTpoibl MpHbopa K CyXOil COJIH, TO MBI YBUJIUM,
gto TBepAblii NaCl He poBOANT TOK (JTaMITOYKA HE 3ar0pacTcs).

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

Tenepb pacTBOPUM KPHCTAJUTUK COJH B JUCTUIIMPOBAHHOW BOJE U
BHECEM B MMOJYYEHHBIA PacTBOp 3JEKTPOAbI pudopa. Mbl yBHIMM, YTO
JaMIIOuKa IPKO 3aropenach, T.e. pactBop NaCl npoBoauT ToK.

DJIeKTPUYECKHH TOK MPOBOMST TOJNBKO TE BEIIECTBA, KOTOPBIE COAEp-
JKaT CBOOOJIHBIE HOHBI (HAIpuMep, pacTBOpsl). Boia HOHOB mpakTHYecKn
HE COJICPKHT, a B KpucTaimmmyeckomM NaCl Bce MOHBI CBS3aHBI, OATOMY
TOK OH HE TPOBOIHT. B pacTBOpeE ke MPOUCXOIUT AUCCOLHUALNSI MOJECKYIT
Ha HOHBI, [I03TOMY PAacTBOP IIPOBOAUT TOK, T.€. SIBISETCS JJIEKTPOIUTOM.

2.

Bo Bcex TPEX CTaKaHaX MpPOXOAUT BHGKT‘pI/IquKI/Iﬁ TOK (Ha6J'HOZ[a€TC$I
ropcHuec J'IaMl'[OqKI/I), T.C. BCC TPpU pACTBOPA ABJIIIOTCA DJICKTPOJIUTAMU. B
pacTBOpax CcoACpKaTcsa CBO6OZ[HI)IC HWOHBEI, O6pa3OBaHHBI€ 3a CUYCT JUCCO-
nuanyu MOJICKYJI B BOJE, 6narozlap$1 WM BO3HHUKACT DJICKTPOIIPOBOAHOCTD.

OnpIT No 2.
N3yuyeHue 1BUKEHNSI HOHOB
B 2JIEKTPUYECKOM I10J1e

1.

CMOYCHHBII B IIENOYM KOHEL HUTKH OKPACHTCSI B MAJIWHOBBIA IIBET
3a cuer (eHonranenHa. Co BpeMeHEM OKpalleHHas 4acTb HUTH OyJeT
YBEJINYUBATHCS, U IIOCTENICHHO OHA CTAaHET MAIMHOBOM BCs. DTO SIBICHUE
MPOMCXOJUT U3-3a MepeMelleHHs] THApokco-annoHoB OH™ Bosip HUTH
MO, ISHCTBHEM 3JIEKTpHYECKOro Toka. OTpUIaTeNIbHO 3apshKEHHbIE HO-
HBI IPUTATUBAIOTCS K TOJIOKUTENFHOMY 3JieKTpoay, T.e. OH™ nepemenia-
eTcs OT Karofa («—») K aHomy («+»).
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2.

[IpoBenem aHanmormgHbIi OonBIT ¢ pacTBopoM CuSOy.

lomybast okpacka mepemeriaercss OT aHoma («+») K Karomy («—»).
Owua Bo3HuKaet 3a cuer Cu’’, KOTOPBIil IPUTATHBACTCS K OTPHIATEIHHO-
MY JJIEKTPOLY.

BeiBoa: 1Bet (enondranenta uamenstor noust OH™, pacteop 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

HaOmronaercs BeimazeHne Oyporo CTYAEHHCTOrO ocajka. Peakuus
npoxoauT B OObIYHBIX ycioBusx. (IIpm mobGaBmenmu m3bbitka NaOH
0CaJI0OK MOKET PaCTBOPUTHCSL. )

0) Bzaumoneiicteue Na,CO; ¢ CaCl,
Na,CO; + CaCl, = 2NaCl + CaCOsd
CO;* + Ca®" = CaCOs
Brimagaer 6enbiit ocanok. Peakius uieT B OOBIYHBIX YCIOBHSX.

B) B3anmoneiictBue mexay pacrsopamu K,CO; u HCL
K,CO; + 2HCl = 2KCl + H,0 + CO, T
CO;™ +2H"=CO,T + H,0
Beigensercs ra3 (nmpu oObIYHBIX ycnoBusx). [Ipu HarpeBaHum mpo-
OWMpKH BBIICIICHUE TPOUCXOANUT Ooiee OypHO.

r) B3anmoneiicteue mexxny NaOH u HCI (¢ dperondranenaom).
PactBop NaOH 3a cuer deHondranenHa uMeeT MaITHHOBYIO OKPACKY.
Iocne peaxunn ¢ HCl ManuHOBas okpacka IpoIajaeTr, pacTBOp CTaHO-
BUTCS IPO3PAYHBIM.
NaOH + HC1 = 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 B3aUMOJACHCTBHH
He 00pa3yroTcs ra3, 0Ca0K WK BOJIA.
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BbIBOJI: peakimu ocaxieHust, 00pa30BaHus BOJIbI MM ra3a B PaCTBOPE
uayT 6e3 KaKux-1u00 JOMONHUTEIbHBIX YCIOBUH, IPH KOMHATHOM TeMIie-
parype.

2.

Ilepeuncomm Bce peaktuBsl: pactBopel NaOH; Ca(OH),; HCI;
Na,CO;; K,COs; CaCly; FeCls; KNOs; dhenondranens.

Hawm nyxno nonyuuts CaCO;. st atoro nogoiiayt: K,CO;, Nay,COs
u Ca(OH),, CaCl,.

3aHl/IL[IeM BCC BO3MOKHBIC peaKL[l/II/I.

K>COj; + Ca(OH), = CaCOs{ + 2KOH
Na,CO; + Ca(OH), = CaCO; + 2NaOH
K,COj; + CaCl, = CaCO5{ + 2KCl
Na,CO; + CaCl, = CaCOsd + 2NaCl

Taroke MoxkHo monmyunth CaCOj;, npoayBas yepe3 pactBop Ca(OH),
YIJIEKHCIIBIH T'a3 ¢ TOMOIIBIO TPYOOUKH.
Ca(OH), + CO, = CaCO+{ + H,0

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

1.

®dusnyeckre CBOWCTBA CEPBHI.

Cepa sBiIsIeTCS TBEP/BIM BELIECTBOM, HE PaCTBOPUMBIM B Boje ( MpH
MIOTIBITKE PACTBOPEHUS BCIUIBIBACT HA IMOBEPXHOCTH), PACTBOPHMA B HE-
KOTOPBIX OPraHWYECKHUX BEIECTBAX, UMCET XKENTHIN IIBET, Oe3 3amaxa,
JICTKO TJIABHUTCS, HIMECT HECKOJIBKO MOIUDUKAIIHA.

2.
OmnumreM NpUpOAHBIE MOTU(DHUKAIIIN CEPHI.

PusnyecKue CBOICTBA
HasBanue dopmyna arperatHoe
LBET TBEPAOCTh
COCTOSIHUE
CepHBII o CBETJIO- N
FeS, TBEPBII o XpyNKHH
KOJTYe/IaH JKEJITHII
LIMHKOBAs 7 . . .
nS TBEpABII OebIii TBEpABIN
oOMaHKa P P
CBUHLOBBII PbS TBEPABII YepHBIN XPYIKUIA
Breck p P py
MEHBIN o o .
A FeCuS, TBEPIBII YepHBIHA XPYTKHAN
KOJTYe/IaH
AHTUJIPUT CaSO, TBEPIBIH OebIit XPYTIKHAN
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Pusnyeckue cBoiicTa
Haspanue dopmyna arperatHoe
LBET TBEPAOCTH
COCTOSIHUE
THUIIC CaS0, - TBEpAbII OebIit TBEpAbIT
- 0,5H,0 P P
MHPaOHIHT Na,SO, - TBEpbLI Oebrii TBEPJbII
* 10H,0
OnbiT Ne 5.
PacnoznaBanue cyibdarToB
1.

HabGmronaercs mosiBnenue 0enoro ocajaka B mpoOupke ¢ cyibhaTom
Hatpust. B npyrux npoGupkax BUANMBIX U3MEHEHHUH HE HaOJII0O1aeTCs.
BaCl, + Na,SO, = BaSO4 + 2NaCl
Ba’ +2Cl +2Na" +80,” = BaSO4 +2Na" + 2CI”
Ba> + SO,” = BaSO4

2.

Junst onpenenennst CuSO4 Hamo yOenuThes, 4TO BbIAAHHBIE KPUCTAJ-
net comepxkar Cu’ u SO,>. Jlnst aT0ro cHauana 106aBuM Hemuoro NaOH
K pacTBOpY U3 BBIJAHHBIX KPUCTAJIOB.

CuSO, + 2NaOH = Na,SO, + Cu(OH),J
Brinan cunuii ocagok, T.e. HCXOAHBIA PacTBOP COJEpKall Cu".
Teneps no6asum k pactBopy BaCl,
CuSO, + BaCl, = CuCl, + BaSO4d

O6pasoBancs Genblii 0cajgok, T.e. pacTBop coxepxkan SO . Crnemo-

BaTENFHO, HCXOHOE BemecTBO coaepkuT CuSO,.

3.
B npoGupke ¢ cepHoii KuCIoTOH BbINazeT Oenblii ocagok. B npyrux
MpoOUpKaxX HUYETO HE IPOUCXOIMNT.
BaCl, + H,SO, = BaSO,{ + 2HCI
BeiBoa: cysnbdaT-nOHBI pacno3HAIOTCS C IIOMOILIBIO PAaCTBOPHUMBIX
coJeit Oapusi.

OnbIT N 6.
B3auMoneiicTBue coJsieli aMMOHMSA €O HIEJ0YaAMH

1.
Ipu cnuBanmm pactBopoB NH4Cl 1 NaOH BHIUMBIX W3MEHEHUH HE
npoucxoxut. HarpeBaem moiy4eHHYr0 cMech MOYTH 10 KUIeHHs (He 3a-
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ObIBaliTe 0 TexHUKe Oe3omacHoCcTH). [IoJHOCHM K TPOOHPKE CMOYCHHYIO
BOJION OyMaXkKy JlakMyca, JIAKMYC cuHeeT. M3 mpoOUpKH BBIIEISAETCS Ta3
C PE3KUM XapaKTEPHBIM 3aMaxoM. DTO aMMHaK.

tO
NH,Cl +NaOH =— NH;T + H,0 + NaCl

2.

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

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

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

Beimazaer 6eblii ocaok.

Hon aMMOHUS onpeiesIeTCs 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 TaKkxkKe U3-
MEHSET OKPacKy JIaKMyca.
BriBox: peakunu coxeir aMMOHUS CO MIETI0YaMU MOTYT OBITh HCIIOJb-
30BaHBI B JIAOOPATOPHUH IS TIOTYICHUS aMMHaKa.

OnpiT Ne 7.
O3HakoMmJ/IeHHE € A30THBIMHU Y100pEeHUsIMH
1.
CocTaBHM IPEAIIOKCHAYIO TAOIHUITY
HasBanue XuMuyeckas Buewnuii Bua, | PactBopumocts
yIoOpeHust ¢dopmyna BET B BOJIC
aMMHayHas Oemnbie
NH;NO; xXoporas
celuTpa KPUCTAJLIBI
HaTpueBas Oemnbre
p NaNO; xopormas
ceuTpa KPUCTAILIBI
cyibdar OeJble
ymed (NH,),S0, xopoluast
aMMOHUA KpUCTAJLJIbI
NH, Masas
_ Oemnbie
MOYCBUHA O—C< PacTBOPUMOCTh
NH KPUCTAJLIIBI
2 B BOJIE
2.

YacTh ONMJIOK B ONBITE PACTBOPSETCS, CIBIIIHO IUTICHHE, MTOSBIISCT-
cst Oypoe o0maduxo, mpoOupKa 3aMETHO HATPEBACTCA.
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Jannas peaknus moaTsepkaaet Hammaue NO; .
1
2NH4NO3 + HzSO4(K0Hu) = (NH4)2$O4 + 2N02T + H20 + E OzT

AHanornyHas peaknus OyIeT MPOXOIWUTh C HATPUEBOH CEIUTPOH
(NaNO:s).

3.
HpI/I Harp€BaH HAYUHACT BBIACIATHCA a3 C PE3KUM XapPaKTCPHBIM 3a-

ImaxoMm. J'IaKMyc OKpalInBacTCs B CHHHUU IOBCT. ITOT ra3 aMMHaK.
o

NH,NO; +NaOH =—=  NH;T + H,0 + NaNO,

OnbiT Ne 8.
Osnakomiienue ¢ pochopHbIMHU yI100peHUSIMU

1.

CocTaBUM TIPEATIOKCHHYIO TaOIHUILY.

HasBanue Xumugeckast Bueunuii Bun, PactBopumocTh
yRoOpeHust ¢dopmyma LIBET B BOJIE
JIBOMHON OeJbrit
cynepdochar Ca(H,PO,), TOPOIIOK xoportias
pocopuriaz Ca;(POy), Ocmiii OYeHb ITUIOXast
MyKa HOPOILOK
ammodoc (NH,),HPO, + Genbre Xopouias
+ NH4H,PO, KpUCTAJLIIBI P
OeJbIit
TIPELUTUTAT CaHPO, HOpOILIOK cpenHsis
HPOCTOM Ca(H,PO,), + OebIi R
cynepdocdat + CaS0O, TIOPOLIOK et
2.

HpI/I ,H06aBJ'I€HI/II/I K obouM pacTBOpaM BbIIIAAacT JKEJITBIN 0CaJIoK

Ag3PO4:

6AgNO; + Ca(H,PO,), = 2Ag;PO, + 4HNO; + Ca(NOs),
3AgNO; + (NH,),HPO, = Ag;PO, + 2NH,NO; + HNO;
3AgNO; + NH4H,PO, = AgsPO,{ + NH,NO; + 2HNO,
[pu no6asnernu B mpodbupku HNO; ocanku pacTBOpsIOTCS
Ag;PO4 + 3HNO; = 3AgNO; + H;PO,
Bornee cunbHast KUCIOTA BBITECHSET OoJiee cliadyro.
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OnpIT Ne 9.
O3HaKOMJIEHHE CO CBOMICTBAMHA
Kap0OOHATOB U TMIPOKAPOOHATOB

1.

IMpu nobasnennn HCI Beigensiercst 6ecuperHblit ra3. Cnuyu B Mpo-
OMpKax MOTYXJH, T.e. a3 He MOJJIEP)KUBAET rOpeHHe. ITOT ra3 — yriie-
KHUCJIbIN.

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" +2CI = 2Na" + 2CI" + H,0 + CO,T
CO;s* +2H" = H,0 + CO,T

BoiBox: Ut obHapyxkenns nona COs> MOKET GBITh HCIONB30BAHA

Kuciota 0osiee CuIlbHasl, YeM yroJIbHasl.

2.

[TpoBeneM HECKOJIBKO OIBITOB!

a) Ca(HCO3), + Ca(OH), = 2CaCO3{ + 2H,0

Ca’ + HCO; + OH = CaCO;{ + H,0

Brinagaer Gesnslii ocaok.

6) IIpu narpeannu NaHCO; omubiBaeT U yMeHbIIaeTCs B 00BEME.
Beinensiercst Boza, mapsl KOTOPOi KOHICHCUPYIOTCSI Ha CTEHKaX IMpooHp-
ku. ['a3 yepe3 ra3ooTBOIHYIO TPYOKY MOCTYIaeT BO BTOPYIO NPOOHPKY 1
mpoOynbkuBaercs yepe3 pactBop Ca(OH),. PactBop myTHeeTr — BbIma-
nmaeT OeJBlil 0CaloK.

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

Ca(OH), + CO, == CaCOsl + H,0
Tpy6ouKy BHITACKMBAIOT U3 BOJIbI, & TOJIBKO OTOM MPEKPAIIAIOT Ha-
rpeBaHue, T K. IPU OXJIAXKICHUU BOJIa MOXKET 3aCOCAThCsl B MPOOUPKY C
NaHCO; (BcnenctBue ymeHblieHus gaBiieHus B mpodupke ¢ NaHCOs).
BreiBoja: KapOOHATHI MOYKHO IOJIYYHTbh, MPOKAIWBas THAPOKapOO-
HAaThI.

3.

B yueOHmke pomymieHa ommOKa: 1O BCeil BUANMOCTH, B HEPBYIO
npobupky Hamwiau 1 mi pactBopa Na,COj;, B Ipyrylo MOMECTHIN KYCOK
mena (CaCOs) u nonwu 1 mit Bogsr. JlobaBunu B 06e pobupku o 2—3
kamm ¢erondrarenHa. B mpobupke ¢ pactBopom Na,CO; deHondra-
JIEWH OKPAIIMBACTCSl B MAJMHOBBIA I[BET. B pacTBOpe MpOMCXOAWT Hac-
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THUYHBIN THIPONMU3 KapOoHaTa HATPHs, T.€. PAacTBOpP MMEET MIEIOYHYIO

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

Mei I10X0 pacTBOPSIETCS, U B TPOOUPKE HUYETO HE MPOUCXOIUT.

4.
[Tpu peakunn pactBopoB Na,CO; u CaCl, Bbinanaer 0eblii 0caIok.

Na,CO; + CaCl, = CaCOsd + 2NaCl
CO;™ + Ca™" = CaCOsl
ITpu nobasnennu pactBopa HNO; ocamok pactBopsiercs. Beimenser-

Cd ras.
CaCO; + 2HNO; = Ca(NO;), + H,0 + CO,T
CaCO; + 2H" = Ca* + H,0 + CO,T

OnbiT Ne 10.
O3HakoMJIeHHE ¢ IPUPOJIHBIMU CHIINKATAMH

1.
KBap wncrnone3yercst Aisl BBICOKOKAYECTBEHHOTO TEPMOCTOHKOIO

CTeKJIa M IPH PA3IUYHBIX XUMHYECKMX CHHTe3aX. llomynparoneHHsbIi
KaMeHb fIIMa HCIIOJIb3yeTCs B KauecTBe mojesoyHoro. Kpemuuit uc-
MOJIB3yeTCs B IOJNYNPOBOAHMKOBON TexHUKe. Ilecok ucrmomb3yercs B

IMPOU3BOACTBE CTCKJIAa U B CTPOUTEIILCTBE.

2.
CocCTaBUM TPETIOKECHHYIO TAOJIUITY
Hazpanue N
Cocras CaoiicTBa [Ipumenenne
CUITHKATa
METaCUJIUKAT NanSiO Oenblii 1BET, JIeNIaroT KIIeH 1
HaTpusl 2273 Msrde CTeKJIa CTeKJIa
MeTacHUIuKaT K-SiO OeIblii 1[BET, JIeNIafoT KJIeH 1
KaJust 2273 MsIT4Ye CTEeKIIa CTeKIIa
OPTOCHITUKAT NasSiO OebIii IBeT, JIENAIOT KIIeH 1
HaTpus T MsIrye CTeKIa cTeKsa
CMeCh KBapla, 1mo-
pua, OT/IEIIKA,
JIEBOTO ILITIATA U .
TPaHUT cmon 3ePHHUCTHIN CTPOHTEIHLHBIE
. MaTepHabl
(Si0y: 70%) P
COCTaBHOM
o Kzo M A1203 ° o
MOJICBOIT IIMaT . 68i0 OenbIit KOMITOHEHT
2 TpaHATa
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Hassasme Cocras CpoiicTBa [Ipumenenne
CHJIMKaTa
. . U3/IeTHs U3
KaOJIH Aly(8i40,0)(OH)g OembIit f—
COCTaBHOM
ciozia KH,Al;(Si0y4)5 XpyIIKast KOMITOHEHT
rpaHuTa
acGecr MgeSi,01,(OH); Oenblit 3 OTHEYIOpPHBIE
OTHEYNOPHBIH MaTepuabl
— Mg3Si,010(OH), Oenbrit 3 OTHEYIIOPHBIE
OTHEYNOPHBIH MaTepuabl
OnbiT Ne 11.
H3roroBJienne MOI[eJ'Ieﬁ MOJIEKYJI
OPraHMYecKUX COeIHHEeHUH
A.1,2,3.

ITotomy, uto 3TOT yroa (109°28') Hanbosiee BBITOCH JJIs MOJICKY-
JIBI, TIOJyYAETCsl CHMMETPHYHASL CTPYKTYpa: aTOMBI M PaBHO OTHAJICHBI
JPYT OT JApyra W HAXOJATCS Ha OJUHAKOBOM paccTosHUU oT aroma C.
AToMBI BOJIOpOaa 00pa3yroT TeTpasap, npudeM atoM C pacrmoioKeH B
LEHTpE.

4. [IpocTpaHCTBEHHOE CTPOCHHUE HE U3MEHUIIOCH.

5.

OO0miee: yribl MEXIy CBSI3SIMH OJMHAKOBBI UIS Pa3HBIX MOJEKYI
(109°28"). 3ursaroobpasHoe CTPOCHHUE YTICPOTHON CBS3H OOBICHIETCS
yriaoMm (109°28") u cmocoOHOCTRIO CBOOOMHO Bpamathes. [IpocTpaHcT-
BEHHBIC M30MEPBI HEIb3sl BBUICIHUTH IMOTOMY, YTO YIICBOJOPOIHEIC pa-
JIUKAJTBI BPAIAIOTCS] CBOOOIHO OTHOCHTEIIBHO JPYT JIPYTa.

6. Pa3Mep BAJICHTHBIX YTJIOB COXPAHACTCH.

7, 8.

VY quxjiopMeTaHa H30MepoB HeT. Y JUXJIopaTaHa — 2 u3oMepa:
CICH,—CH,Cl — 1,2-muxiopartas;

CL,CH—CH; — 1,1-guxmopaTaH.

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

2.
[TpousBosHOe ammuaka: aBa aroma H 3amerneHsl OIBYMS paauKaib-
HeIMHU TpymmamMu —CHj.
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OnbiT Ne 12.
O3HakomiIeHHe ¢ IPOAYKTAMHU HeTenepepadoTKu
U KOKCOBAHUSI KAMEHHOI0 yIJIf

3armoiHUM TabMIHILy:

CaeTiible HehTenPOIyKTHI TemHble He(YTEPOYKTHI
HazBanue [Ipumenenne Ha3zpanue [Tpumenenne
BUraTeIN .
benzun A N I"azoitnb tomuso i1 TOC
aBTOMOOMIICH
aBHAI[IOHHOE CmazouHble
Kepocun cMasKa
TOILUTUBO BEIlECTBA

[TponykTsl IepepabOTKH KAMEHHOTO YIJIst

TBepable NPOIYKTHI Kunkue npoayKThl I"a3000pa3HbIe TPOAYKTHI
TJIe MCIIOJIb- TJIe UCIIOJIb- TJIe MCIOJIb-
Ha3BaHUE Ha3BaHHE Ha3BaHHE
3yercs 3yercst 3yercs
MeTaJuyp- XAMHUYECKHH | CBETUIIBHBIH
KOKC cMona oborpes
rust CHHTE3 ras
XAMHUYeCcKast
aMMHMaK | IPOMBILUICH-
HOCTh
OnbiT Ne 13.
HN3ydyeHnue B3auMoaeiicTBUS
MeTaJUIOB ¢ pACTBOPaMHU coJieii
1.

Ha6n1011aeTca BBIACJICHUC Ha I'paHyJIaX HUHKAa MCTaJIJIOB!:

Zn + FeCl, = ZnCl, + Fel
Zn + CuCl, = 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,

DKCHepUMEHTANBHBIH PsIl BOCCTAHOBUTEIILHOMN CHITbI METAILIOB:
Al, Zn, Fe, Cu

COBITAZACT C PSAAOM aKTUBHOCTH.
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OnbiT Ne 14.
O3HakomiIeHHEe ¢ (PU3HYECKUMH
CBOMCTBAMM METAJLNIAMU

Paccmorpum: Al, Cu, Fe, Zn.

a) O0mue CBOWCTBA: BBICOKAS TEIUIO- M AJIEKTPOIPOBOIUMOCTD, Me-
TaJUIMYECKUH OJIeCK.

6) Cu — KpacHBIi IBET, JOCTATOUHO MHEPTHASI K XHMHUUCCKUM Bellle-
CTBaM;

Fe — temMHO-cepoe, 001aaeT MArHUTHBIMU CBOMCTBaMHU, TBEPIOE;

Zn — CBETIIO-CEPBIH, JOCTATOYHO aKTUBHBIM, MATKUN;

Al — cepeOpHCTHIi, IETKHU, MATKUH, OKCUTHAS TJICHKA.

B) Zn, Al, Cu, Fe.

r) Cu, Al, Fe, Zn.

OnbIT Ne 15.
O3HaKoOMJIEHHE CO CIIABAMH METAJJIOB

1. CneunanbHO HOJyUYCHHBIE CIUIABBI TBEP)KE METAJIOB U IPOYHEE.
PaznuyHble crutaBel 00J1a/1a10T Pa3HBIMU CBOWYTBAMH.

2. CrunaBbl NEpeHHMAIOT CBOWCTBAa OOpa3yIOIIMX MX METaJIOB, HO
KpOME TOro IPHOOPETAIOT CBOM: TBEPIAOCTb, NPOYHOCTD, MOBHIIICHHAS
AIEKTPOIIPOBOTUMOCTH (MIIH HA000pOT).

OnbiT Ne 17.
N3ydeHnne XUMUYECKHX CBOHCTB AJTIOMHHUS

1.

PeaKHI/lH CHadaJia uact MCIJICHHO, T.K. HOBerHOCTb AJIFOMUHUA I10-
KpbIBaeT OKCUIHBIA ciod. [Tocie ero pacTBOpeHHs HAYHMHACT PEearupo-
BaTh caM MeTaul. [ToSBISIOTCS My3BIPHKH Ta3a, KOTOPBIA MOXHO IOJ-
JKeUb, €CIIM OTBOAUTH €T0 Yepe3 Ta300TBOTHYIO TPYOKY.

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

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

2H, + O, = 2H,0 — ropenune Bogopoaa

2.

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

OnbiT Ne 18.
N3yuyenue aM(poTepHBIX CBOICTB
THAPOKCHIA ATIOMHHUSA

1.
[Ipn noGaBiIeHUH K PacTBOPY COJIM AIMIOMHUHUS LIEI0YM 00pa3zyercs CTy-
I[eHPICTLIfI 0CcaaoK
AICI; + 3NaOH = Al(OH)3{ + 3NaCl
AP’" + 30H = Al(OH)34

2.
B o6enx npoGupKax 0caoK pacTBOPAETCS
2A1(OH)3 + 3stO4 = AIQ(SO4) + 6H20
AI(OH); + 3H" = AI’" + 3H,0
Al(OH); + NaOH = Na[Al(OH),]

Al(OH); + OH = [AI(OH)4]”

BeiBoa: Al(OH); — amdorepHblii THIPOKCH, pearupyer Kak ¢ KH-
CJIOTaMH, TaK U C OCHOBaHUSIMHU.

OnbIT Ne 19.
O3HakomJ/IeHHe C TPUPOIHBIMH
COCIMHEHUAMHU KAJIbIUA

1. 3anoaHuM TaONIHUILY:

HasBanue Popmyna Bueunuii Bun IIpumenenue
THUTIC CaSQ, ¢ 0,5H,0 aMopdHBIH MEIUIMHA
CTPOUTENBHBIN Ma-
AHTUAPUT CaSO, TIOPOLIOK P
TepHal
¢dochopur Cas(PO,);OH MTOPOIIOK yIoOpeHust
MUCHMO
Men CaCO; TOPOILIOK ’
no0ernka
CTPOUTENBHBIN Ma-
MpaMop CaCO; MOJIUKPUCTAIIT P
TepHAT
CTPOUTEIBHBIN Ma-
H3BECTHAK CaCO;, TTOPOLIOK P
Tepuan

2. YpaBHEHUS peaKLUu:
o

CaCO3£> CaO + COzT — MOJYYEHHE HOKEHON U3BECTU
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CaO + H,0 = Ca(OH), — nabnrogaercs akTHBHOE B3aUMOJICHCTBHE
C BOJIOH U BBIJICNICHNE TETlIa — IOJyYIEHHUE TaIlIeHON U3BECTH.
deHosdTanenH oOkpalBaeT pacTBOP B MaJTUHOBBIN 1IBET.

OnbIT Ne 20.

O3HakOMJIEHHE ¢ YYTYHOM H CTAJIbIO

3anoyHUM TaOJIHILY:

HasBanue 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%

TPOU3BOJCTBO CTalH,
OTJINBKA YYTYHHBIX
JeTayei MalIuH

CTaJib MAPTCHOBCKaA

C:0,14—0,22%

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

HM3TrOTOBJICHUE JIeTalICH
MAaIlIiH U B BUJIE

norypabprkaros
S: me 6oxee 0,055%
C: 0,06%
XPOMOHHUKEJIEBAs CTalb Si: 0,50—1,0% H3rOTOBJICHUE JICTAJICH
(HeprkaBeromas Mn: 1,0—2,0% MAIIIMH U B BUE
U KHCJIOTOCTOMKAsT) P: 0,030% nouty pabpukaToB
S:0,020%
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