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I'naBa I. IlepeonauanbHbie
XUMUYeCKHe NMOHATHS

§1—3
Bonpoc 1.

Xumus — 3TO HayKa O BellecTB, UX CBOHCTBax,
NpeBpaLLEHMAX BELLeCTB M sBJEHUAX, COMPOBOXKAA-
IOLIUX 3TH NpeBpallleHHsl.

3adayu xumuu:

1. M3yyeHue BellleCTB M HMX CBOMCTB, 4YTO JaeT
BO3MOXHOCTb [IPOTHO3UPOBAaThb KX HCIOJb30BaHHE
B HapOAHOM XO3fIfCTBe.

2. [lonyyeHune pa3ainyHbIX BELIECTB, B TOM YHCJIE
C 3apaHee 33aJJaHHbBIMH CBOHCTBaMH.

3. Paszpa6oTka W HCnoJib30BaHHE HOBBIX HCTOY-
HHUKOB 3HEpPruu.

4. OxpaHa OKpy»Kalollel cpeasl.

5. OcBoeHHe OpraHMYeCKUX MU HEOpPraHUYecKuX
MCTOYHUKOB ChIPbSl U SHEPTHH.

JHaueHue XUMUL:

1. B cenbckoM xo03s#icTBe — NPOU3BOACTBO MH-
HepaJIbHbIX YROOpeHHH; CPeACTB 3alMThl OT BpeaH-
Tenel, NMUILEBbIX 100aBOK K KOpMaM H T. I.

2. B serko#i npoOMBILLJIEHHOCTH — IOJIy4eHUe
HOBBIX MaTepHaJsioB, NIPOU3BOACTBO NOJUMEPHLIX Ma-
TepUasoB, KPacok, JIakoB H T. I.
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3. B Taxenol NpOMBILINIEHHOCTH — MOJMy4YeHHe
MeTaJJIoB M3 pYA, NPOM3BOACTBO CTajeidl U CIJIaBOB
M T. I :

4. B nuieBoil MPOMBILIIEHHOCTH — TOJyYe-
HHe NHIIeBbIX J06aBOK, KOHCEPBAHTOB, KpacuTeel,
apoMaTH4YeCKHX H00aBOK U T. I.

[IpodykmoL xumuneckol npomviureHROCMU, UC-
noav3yemoie 8 NOBCEOHEBHOL HUSHU:

1. JlakokpacouHble MaTepualbl, KJjes, YUCTSAILHE
M MOIOLIIHEe CPeICTBa.

2. CuHTeTHYECKHE U HCKYCCTBEHHbIe MaTepHaJbl
(KanmpoH, MJacTMacChl).

3. JlekapcTsa.

4. MMumessle 106aBKK, 3aMEHUTENH caxapa, Kpa-
csiliue N06aBKH.

Bonpoc 2.

BemectBo

Teno

OcHoBHOl 06beKT xumuu. s
BELLECTB COCTOAT BCE OKpY-
JKalouie Hac Teda.

Teno — Bce, uTo HMeer Mac-
cy H of6beMm. Teno cocTout
M3 BeilecTs.

Bewectso  ogHopoaHo 1o
aTOMHOMY H  MOJEKYJASPHO-
My cocTaBy, o6JafiaeT CTpOro
onpefe/eHHbIMH  (DHU3HYECKH-
MH H XHMHUYECKHMH CBOM-
CTBaMH

MoxeT 6bITb ONHOPOLHO K He
ONHOPOXHO [0 CBOEMY COCTa-
By. Ero cBoiicTBa 3aBHCAT OT
BEleCTB, BXOASILIHX B €ro
COCTaB.

IIpumep: Boga — GecupeTHOe
3KHAKOe BelllecTBO 6e3 BKY-
ca'u 3sanaxa. t° Kuneuus —
100°C, t° samep3anus — 0°C;
TaKXe -— Melb, KHCJIOpOA,
BOOPOA, Cepa U T. nH.

[lpumep: Kanau KOXKAS, HHEH,
CHEr COCTOST H3 BOABI, TakK-
XKe — TpaHHT, CBHHLOBas
myasi, CTOJ, MalIHHA U T. A.




Bonpoc 3.

BeliecTBa: xeJse30, Melib, KanpoH, pTyTh, caxap.
[IpenMeTbl: MUKpPOMETp, HaNU/bHHUK, HOX.

Bomnpoc 4.
Bewmecrtea Cxoacraa Pasanuuns
[NoBapenuas Beaniii kpu- | Conb — HMeeT coJieHblit
COJIb U caxap CTaNNHYeCKHH BKYC.
TNIOPOLIOK, Caxap — MMeeT cnaaxku#
XOpowo  pac- | BKYC.
TBOPHUMBIH
B Boe
Yrcycnaa kwuc- | Ilpospaunsie YKeycHas  KHCJOTa  —
JIOTa H BOAA KHUIKOCTH HMeeT pe3KHil 3anax,
KHCJ/BIH BKYC.
Bona — He uMmeer 3ana-
Xa W BKyca.
Bomnpoc 5.
XapakTepHsie CBOICTBa Mens Cepa
AnekTpHyeckas npoBoauMocTh | EcTb Her
TennonposoasocTsb EcTb Her
Mertannuueckuii 6aeck Ects Het
Liser Kpacuuiii Kearwiii
notHocTs Bosbiias ManeHbkas
Temnepatypa nnasnenus = 1100°C ~ 119°C
KoekocTb EcTb Her
Bomnpoc 6.

Pa3sdenenue HeoOnopoOHbLx (eemepoeerHoix) cme-

o

ceu.



1. OTcrauBanue (YacTHILb NECKA M TJIMHbI B MYT-
HOH BOJie; BELIeCTBa C PA3JMYHOH MJOTHOCTHIO, HE
CMelUMBaloyecs: APyr ¢ APYroM — Bofa U GeH3HH);

2. PunpTpoBaHHe (YacTHLBl MecKa H TJIHHBI
B MYTHOH BOJEe; PacTBOPHMble H He pacTBOPHUMble
B BOJe BellecTBa — MeCOK U caxap);

3. IlelictBue MarHuTa (OTHENEHHE XKeje3a OT
HEMarHUTHbIX 06BHEKTOB);

Pasdenenue o00nopoOnbLx (20MO2eHHLLX) CMe-
cet.

1. BoinapuBaHHe (BbiapuBaHHe CoJiei);

2. Kpucrannusauus (MpOU3BOACTBO caxapa, Io-
JyyeHHe YUCTBIX BemeCTB);

3. Juctunasuus (moayuyeHue AHCTHIIHMPOBAH-
HOH BOMbI, pa3liesieHHe XUAKHX BELUECTB C Pa3J/Iny-
HBIMH TeMIMepaTypaMH KHIIeHHs);

4. Xpomarorpadus

Bonpoc 7.

a) Pasnenenue cniupra ¥ BoAbl OCYLIECTBJISETCS
HepeFOHKOQ. MeTO}l OCHOBAH HA pa3JH4YHH B TEM-
rnepatypax KHII€HHSA 3THX YXKHIKOCTeH (tKMneH”ﬂ BOMbI
= IOOOC, Ixunenus cnupra = 78°C)

6) PasneneHuWe cmecd peuyHOro necka M caxa-
pa MOXHO OCYLIECTBHTL C IOMOILBIO pPaCcTBOPEHHUSA
¢ nocjenylouel ¢puabTpauueit. MeTton ocHOBaH Ha
pacTBOPHUMOCTH B BOIEe cCaxapa H HepPacTBOPHMO-
cT necka. Ilocse (UALTPOBaHHA B3BeCH IecKa
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B pacTBOpe caxapa MOCJeJHHH MOXHO BbIJEJHTL M3
pacTBOpa MeTOLOM KPHCTaJJIM3aLHH.

B) Pasgesedue MeHBIX U JKeJE3HBIX OINMJIOK
MOXXHO OCYILUECTBHTb C MOMOLIbI0 OOBLIKHOBEHHOTO
Mardiuta. MeTox OCHOBaH Ha pa3JIMUHBIX MarHWT-
HBIX CBOHMCTBAaX 3THX JABYX BelLleCTB — Melb, B OT-
JU4Yhe OT »KeJie3a, He IMPUTATUBAETCS MarHHTOM.
B pesynbTare meaHble ONUJIKH OCTAlOTCA.

r) Pasnenenve Bombl W GeH3MHa OCYLIECTBJIS-
eTcsl OTCTauBaHHeM. MeToI OCHOBaH Ha pasJiMuHH
B MJOTHOCTAX OeH3sWHa W Boxbl. DbeH3uH Jserue
BOIbl M uepe3 HeKOTOpoe BpeMst cobHpaeTcs Ha
MOBEPXHOCTH BOABI B BHAe oTae bHoro cjos. [locae
3TOTO KUAKOCTH MOXHO pasfesuTb MNpH INOMOILUH
AEJUTEJIbHOH BOPOHKH.

Bomnpoc 8.

Het, Tak Kak coJb MOJHOCTbIO pacTBOpSETCSH
B Boge ¢ oOpa3oBaHHeM T'OMOTE€HHOrO pacTBopa,
a ¢uUIbTp 3alepXHBaeT TOJbKO HepacTBOPHMbIE
B BONEe 4YacTHUBl (Hcrosb3yeTcs A5l pasfeseHHs
reTeporeHHbIX cMmecei).

Bonpoc 9.

BbInosHUTE Moc/ef0BaTeNbHO:
1. PuasrpoBanue. Ilpu stom yuHThIBaeTCA XO-
poliasi pacTBOPHMOCTb B BoJe I0BAPEHHOH COJH
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U HepacTBOPHMOCTb B Boje necka. TakuM o6pasoM,
Mbl OTAEJISIEM M€COK OT PacTBOpPA  COJIH.

2. BrinapuBaHHe W-KOHIEHCAUMs HCMapUBLIEHCS
Baar. [Ipy aTom Hcrnosb3yeTcs pasjuyue B cieny-
IOIIHX (PU3UYECKUX CBOMCTBAX: A

Bona — XuIKOCTb ¢ TeMnepaTypod KHUIIEHHS
100°C. Ilpn Ttemneparype menHee 100°C BoasiHO#
nap npespaliaercsi 06paTHO B XUIAKOCTb.

[ToBapeHHasi coJb — TBepAOe BelLleCTBO, NJaBsi-
wHecs toapko npu 800°C.

Takum o6pa3oMm, Mbl mojyyaeM KpHCTaJJbi MO-
BapeHHOH COJIM H, B OTHEJIbHOM cocyle, YHCTYIO
BOLY.

Bonpoc 10.

3nayeHue 3THX ¢H3H‘{ECKHX H XHMH4Ye-
CKHX fIBJEeHHI B XHM3HHM H B flesiTeNb-
HOCTH 4e€JIOBCKa

[puMepsl ABAEHHH

1. Pusnueckue:

1)PactBopenue pacTBOpeHHe CONHM HJHM caxapa B Boje
1IpH MPHTOTOBJIEHHH IHLIH
2) Kunenne KHNEHHe BOAbl NPH NPHTOTOBJICHHH NH-

WM, CTepHAMH3ALHH MEJHUHHCKHX HH-
CTPYMEHTOB '
BLINJIABKA METAJJIOB B MeTaANypruH
TasiHHe JbJa

3) IlnaBnenue

2. XuMHueckne:

1) Peakuus rope-
Hus (OKHCAeHHs)
2) OkucieHue

3) MMonumepusauus

Topenne TonanBa B nomax (ras, aposa),
B apHratensix (6eH3MH) W T. m.
PxaBpneHue xenesa .
[Monyyenne MOAWMEDHBIX MaTepHasoB
(NONH3TH/IEH B T. 1.)
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Bonpoc 11.

Dusuueckum aereHuem He saéasemcs. 3) To-
peHHe OeH3HMHa — TaK KaK NP €ero TOpeHHH
o6pasyeTcss yreKMCAbH ras (OKCHA YyIviepopa) H
BOJA.

Bomnpoc 12.

Ycr08usn B03HUKHOBEHUS XUMUHECKUX DEaKYULl.

1. IlpuBeneHHe BellecTB B TeCHOE COINPHKOC-
HOBeHHe (U3MeJsbyeHHe, TepeMeliuBaHKe, pacTBope-
Hue);

2. HarpeBaHue BeliecTB 10 onpefenéHHON TeM-
neparypsl.

Yerosus meveHus Xumu4ecKkux peaxkyu.

1. TecHoe CONpPUKOCHOBEHHE peardpyroLIHX Be-
wecTB (Heo6Xonumo);

2. HarpeBanue (anis Hauana peakLUWH HJH ee
rofepKaHusl).

Bormnpoc 13.

He seasemcsa xumuueckum: 4) ucnapeHde BO-
OB — TakK KaK Ipd 3TOM BOAa I[E€PexXOoquT H3
XHUJIKOTO COCTOSIHMSI B ra3oo6pasHoe.

§4—8

Bomnpoc 1.

ATtoMHO-MOJNIEKy/IIpROE Y4YeHHe Pa3BHJ M BIep-
Bble NPUMEHHJ B XMMHH BEJUKUH PYCCKUH yYeHBIH
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M. B. JlomoHocor. CyiiHocTh yueHus JloMoHOCOBa
MOXXHO CBECTH K CJIEAYIOLIUM NOJIOXEHHSIM:

1. YTBepxpan yTo Tesa B IPHPOIE COCTOSIT H3
KOPIycKyJs (MoJieKy.n) '

2. MoJsieKynbl COCTOSIT U3 «3J1eMEHTOB» (aTOMOB).

3. HacTHUbl — MOJIEKYJIbl H aTOMbl — HaXoAATCA
B HeNnpephriBHOM [BHXXEHHU. TemnJsioBoe COCTOsSIHUE
TeJl €CTb Pe3y/abTaT JBHKEHHS MX YaCTHIL.

4. MoJieKysbl TPOCTHIX BELECTB COCTOAT H3 OfH-
HAaKOBbIX aTOMOB, MOJIEKYJIbl CJIOXKHBIX BellleCTB —
U3 Pa3JIMYHEIX aTOMOB.

JloMoHOCOB 00bsicHAN MHOroo0pasve BellecTB
COeJMHEHHEM pa3HblX aTOMOB B MOJIEKYJaX H pas-
JIMYHBIM pacloJioXKeHHeM aTOMOB B HHX.

Yepes 67 setr mocse JlomoHOCOBa aTOMHCTHue-
CKOe y4YeHHe B XMMHHU NpPHUMEHMJ aHIVIMHCKHH yue-
Hpid [lkon JanbtoH. OnHako, B oTaHyHe oT Jlomo-
HOcoBa, J{aJbTOH OTPHLAJ CYLIECTBOBAHHE MOJEKYJI
Y NpPOCTHIX BELLECTB.

[To anbToHy, npocThle BellecTBa COCTOSIT TOJIb-
KO M3 aTOMOB, M JIHIIb CJOXHBIE BellecTBa —
H3 «CJIOXKHBIX aTOMOB» (MoJsiekys). Bmecre ¢ Tem
IlanbToH pa3BHBaeT aTOMHO-MOJIEKY/AsSIPHOE Y4eHHe
Jafblie, YTBEPKIasl, YTO BCE aTOMbl OJHOTO H TOrO
XKe 3JeMeHTa COBeplUeHHO HAEHTHYHBI, HalpHMep,
MMeIOT OfIUHAKOBble MacChl.
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JanbToH BBEN MOHATHe aToMHoro Beca. Ha oc-
HOBE XMMHYECKHX 3aKOHOB (3aKOH KpaTHbIX OTHO-
LIeHWH, 3aKOH 3KBHUBAJNEHTOB U 32KOH [OCTOSTHCTBA
COCTaBa) CO3HaJ ATOMHCTHUECKYIO TEOpHIO, OCHO-
BaHHYI0 Ha KOJMUYECTBEHHBIX COOTHOLIEHHSX, BO3-
HUKAIOIKMX MpH B3aUMOLEHCTBHU MeXIY XHMHUe-
CKHMH 3JeMeHTaMHd. OCHOBBI HCMOMB3YIOTCA A0 CHX
nop. OtkpeiTue B XX Beke H30TONMOB W SiAEPHBIX
pPeakLHHd BHeCJNO H3MeHEeHHWs B aTOMHUCTHYECKYIO
TeopHio JanbToHa.

Bomnpoc 2.

a) MounekyJisipHoe CTpO€HHE BELLEeCTB MOATBED-
XAawT (HU3HYecKde MpoLecchl, Takue Kak AHddy-
3Hd, HUCMapeHHe, pPacTBOPEHHE BELLECTB.

6) AToMapHOe cTpoeHHEe MOJIeKYJl MOATBEPKAAEeT
XUMHYECKHe peaKLHH, TIPH KOTOPLIX MPOUCXOOUT
o6pa3oBaHHe HOBBIX BeELIECTB U3 HCXOAHBIX, IPH
3TOM sJjpa aTOMOB HeH3MeHHH. Hanpumep, o6paso-
BaHWe u3BecTKoBo# Boabl Ca(OH)2 npu B3aumonei-
CTBUM OKCHJA KaJsblLHs C BOLOH.

Bomnpoc 3.

Hupedysus — npouecc B3aHMHOTO NPOHHKHOBe-
HUS MOJIEKYJT OTHOTO BellecTBa MeXIy MOJIeKYNaMH
ApPYroro, NPUBOASAILKMHA K CaMOMNPOU3BOJbLHOMY BbI-
PaBHUBAHHMIO MX KOHLEHTPalUHH Mo BceMy 3aHHMae-
MOMY 06BEMY.
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flsnenne nubOy3HH 00bACHAETCH TEM, YTO MO-
JIeKyqbl (aTOMBI, YacTHIIB) HAXOAATCS B HeNpephiB-
HOM X3a0THYeCKOM JBHXXEHHH H OHH HaXOAsTCs Ha
HEKOTOPOM PaCCTOSIHHH APYT OT Apyra. '

Ilpumepamu nuddy3un MOTYT CJAYXKHUTh: pacnpo-
CTpaHeHHe 3aMaxoB, MOJyYyeHHe CIIJIABOB MeTaJlJIoB,
pacTBOpeHHe BelllecTB (caxapa, COJIH) B BOJE.

Bonpoc 4.

Amom — HauMmeHbllass XMMHYECKH HejeJMMast
4acTb XUMHYECKOTO 3JIEeMeHTa, SBJSIOUAACS HOCH-
TeJIEM ero CBOHCTB.

AtoMm He o6GnajmaeT COCTaBOM M CBONCTBAMH TeX
BellleCTB, B COCTaB KOTOpPHIX BxoxuT. Hekotoprie
BEllleCTBa COCTOAT TOJNBKO H3 aTOMOB, HampHMep
60p, KpeMHHH, anMa3. AToM He 06513aTe€/IbHO BXOLHUT
B COCTaB MOJIEKYJIB. |

Monexkysa — 3TO 3/MEeKTPHUYECKH HeHTpasbHas
4acCTHLA, COCTOSIIAs U3 IBYX HJH OoJiee aTOMOB.

Monekyna o6sajaeT COCTaBOM H XHMHUECKHUMH
CBOHCTBaMH BelleCTBa, B COCTaB KOTOPOro BXOHHT.

Bomnpoc 5.

YueHne o Moseky/nax couaepXHUT B cebe [Ba
nocTyJjara:

1. Bce Tesia cocTosAAT H3 MOJIEKYII.

2. Mounekyns HaxooaTCs B HENpPEPLIBHOM, Xao-
THYE€CKOM JBHIKEHHH. '
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ChnenoBatesibHO, Bce (DH3HUECKHEe ABJIEHUS 00y-
CJIOBJIEHB! B TOH MJIH HHOM CTENeHH B3aHMOAEHCTBH-
€M MOJIEKYJI. _

Hcnapenue. cniapenue Ha6uiogaeTcs ¢ MoBepx-
HOCTH XHUJKOCTH. BO3HHMKaeT H3-3a TOro, 4YTO MO-
JIEKYJIbl XKHUJKOCTH OTPBIBAIOTCH OT €€ MOBEPXHOCTH.
[Ipy yBenMueHuH TeMnepaTypsl CKOPOCTb JBHKEHHS
MOJIEKYJl BO3pacTaeT, U OoJibliiee KOJIHYECTBO XKHUA-
KocTH ucnsapsercs. I[Ipu poctrxeHUH TemMnepaTypsl
KHMIEHHA napoobpasosarie HabMIONAETCS IO BCEMY
00BEMY XKHUAKOCTH — 3TO APOLUECC KUNEHUS.

Pacmeoperue. PacTBopeHHe OLHOro BelleCTBa B
IOPYroM OOYCJIOBJIEHO TeM, UYTO MOJIeKYJbl OQHOTO
BelIeCTBa 33 CYeT XaOTHYECKHX [JBUXXEHUH NpOHU-
KaloT B MEXMOJIEKY/spHble IPOMEXYTKH APYroro.

Bonpoc 6.

B xome xuMHvecko#l peakUUH MOJEKYJbl HCXOJ-
HBIX BelleCTB pa3pyllaloTcs, NPH 3TOM 00pasyroTcs
HOBble MOJIEKYJbl. ATOMBI B XOfE XHMH4eCKOH pe-
aKUHH OCTalTCS HEM3MEHHBIMH, NPH 3TOM 3TH Xe
camblé aTOMbI BXOAAT B COCTaB HOBHIX MOJIEKYJ.
Hanpuwmep,

CaCl, + Na,CO; — CaCOy4 7 +2 NaCl

Mounekyna xaopupa xanbuus CaCl, pacnagaer-
¢sl, IPH TOM aTOMbl KaJsbliHSl y4acTBYKT B 06pa-
30BaHHH HOBOTO BellecTBa — KapOoHaTa KaJbliusl

CaCO,.
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Bonpoc 7.

Boda — xuMmuyeckoe BeLIeCTBO, MpO3pavHas
KHOKOCTb (IPH HOpPMaJIbHBIX YCJIOBHAX). Mouekyina
BOZbl COCTOMT M3 JIBYX aTOMOB BOZOpOAa H OOQHOrO
aroMa KucJjopona (puc. 10, crp. 15). IlIpu nponycka-
HHUH MOCTOSIHHOI'O 3JIEKTPHUYECKOro TOKa Yepe3 BOAY,
MOJIEKYJ/Ibl BOABl pacMafaloTcsi Ha aTOMbl, BOJOPOL
u kucaopon. (Cxemy npu6opa Ajisi PassoXeHHs BO-
nel cM. cTp. 15, puc. 9) B Tpy6ke npubopa ¢ noJo-
XKUTEJIbHO 3apsi2KEHHBIM 3JIEKTPOJOM CKaIlJIMBAIOTCH
aTOMbl KHCJIOpPOAa, KOTOpble 3areM 06befHHATCA
B [IBYXaTOMHYIO MOJIEKYny KucJjopoga. B TpyOke
npubopa C OTPHLATEJbHO 3apsiXKeHHBIM 3JIEKTPOIOM
CKaIlJIMBAlOTC aTOMbl BOLOPOAA, KOTOpHIE 3aTeM
0O0BENUHSIOTCS B JBYXaTOMHYIO MOJIEKYJy BOJAOPO-
na. Ilpu 3TOM Tak Kak aTOMOB BOJOpOAa B COCTaBe
MOJIEKYJIbl BOABI B 1Ba pasa Ooablie, TO Mo 06bE-
My BOZOpOZa MoJiy4aeTcsi B ABa pasa OoJblle ueM
KHCJIOPOAA. ‘

Bonpoc 8.
a) CMOTpH OTBET Ha BOMpOC D.
6) CMoTpH OTBET Ha BOIIPOC 7.

Bonpoc 9.

BelecTBaMu ¢ MosrekysipHoIM cCmpoOeHuem Ya-
llle BCEro SBJSIOTCS XHAKOCTH (BOHa, CIHPTHI,
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3¢HpLI) WK rasbl (BOLOPOA, KHCJIOPOZ, a30T), pexe
TBepAble BEIIeCTBa: BOCK, MapadHH. DTH BellecTBa
COCTOAT M3 MOJIEKYJ]. ¥ 3THX BelleCTB B TBep-
JIOM COCTOSIHMH B y3J1aX KPHUCTa/JIMUeCKOH pell€TKH
HaXOoASITCS MOJIEKYJILI.

BeluecTBa ¢ HeMOACKYAAPHBIM CMPOEHIEM B OC-
HOBHOM TBE&pibie, 00/1a4al0T BLICOKOH TeMIepaTypoH
nJaBjeHUs] W Kuneuus. Yawe Bcero 3to Meras-
JIBI: JKese30, 30JI0TO, Melb, Bce MeTaslsbl HUMeEIOT
aTOMHYI0 KPHUCTA/MHUECKYl0 pelléTKy, ITHM ofbsAc-
HSIeTCSl MX 3JIEKTPO- U TeMJIONPOBOAUMOCTb M Me-
TaJJauveckMi Oseck. Takke mNpHMepoM BelLeCTB
C aTOMHBIM CTpOEHHeM SIBJSIOTCSl ajMas, KBapl.
STH BelleCcTBa HMEIT O4eHb BLICOKHE TeMIepaTyphi
nyiaBieHus. AnMa3 — caMblfi TBepAblH MHHepaJl.

Bonpoc 10.

Okcun yrnepona CO, B TBEPAOM COCTOSAHHH
HMeeT MOAEeKYAAPHOE CIPOEHUE.

Oxcun kpemuus SiO, B TBEPAOM COCTOSIHHH
HMeeT HemoAeKyaspHoe (aToMapHOe) cmpoeHue.

Bomnpoc 11.

IIpocmoe seuwjecméo — cOCTOWUT M3 aTOMOB Of-
HOr'0 3JIEMEHTa: KHCJIOPOA, PTYThb, XKeJie30, BOAOPOL,
HHEPTHDbIC rashl.

CroxcHoe 6ewecmg8o — COCTOUT H3 aTOMOB
pas3HbIX 3JIEeMEHTOB: BOAA, OKCHIA MeldH, CyJab(uu
XeJie3a, MeJHbIH Kynopoc.
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Boﬁpoc 12.

1. Kucnopon O,, pryts Hg u Bomopom H, ne
pasJjiaraloTcs Ha cocTaBJflollMe BellecTBa. M3 Hux
MOKHO MOJIYYHTb CJIOXKHbIE BelllecTBa: OKCHI PTYTH
HgO, soay H,O.

2Hg + 0, 25 2 HgO

2H, +0, = 2H,0

2. Bona H,O, pasnaraercs non nefcTBHeM 3Jek-
TPUYeCKOro Toka Ha kucaopon O, u Bomopon H,.
Bony Tak ke MOXHO MOJYYHUTb H3 STHX BelIECTB.

3. Oxcup prytd HgO MOXHO NonyudTh npH
OKMCJIEHHH PTYTH KHCJIOPOLOM.

2Hg + 0, 225 2HgO

4. Cynbhun Xesnesa NOJYyYalOT U3 Cepbl U XKe-
JIe3HBbIX OMMJIOK MPH HarpeBaHHH.

Fe + S FeS + FeS,

Peakuus HAET ¢ BbIieJIEHHEM TEIJIOTHI, NnNo3ToOMYy
MocCJi€ Ha4aJja peaKIluH HarpeB MOXKHO IMPEKPATUTb.
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Bonpoc 13.

Cmecu — TPOAYKT CMeIleHHs, MeXaHHYeCKo-
ro COefMHEeHHs KakKux-JuOo BellectB. Hampumep,
6ETOH, CTEKJO, BO3AYX, MOPCKas BOLA, KPOBb.

BewiectBa B cMecH COXpaHSIOT CBOM CBOHCTBa.
Hanpumep, xene3o B cMecH ¢ cepoll IpUTArUBaeTCs
MarH4TOM, cepa — HeT.

Xumuueckue coedurenus — 3TO BELLECTBO, B KO-
TOPOM aTOMbl ABYX W OoJjiee pa3/jM4YHbIX XHMHUe-
CKHX 3JIeMEHTOB COEAHMHEHBbl NPH MOMOLH XHMHUe-
ckux cBsized. Umetor nocrosiueit coctas. Hampu-
Mep, BOAA, XJOPHA HaTpus, COJIIHAsi KUCJOTA.

BeulectBa, o6pasyiomide XHMHUYECKOE COeIHHe-
HHe, He COXpaHSIOT CBOMX CBOMCTB, TaK Kak [MO-
JIy4aeTcsi HOBO€ BelleCTBO C APYTHMH CBOHCTBaMH.
Hanpumep, nns nosnydyeHus xJopuiaa cepebpa Bo3b-
MeM XJOPHI HaTpHsl U HUTpaT cepebpa.

NaCl + AgNO; = NaNO; + AgCl

B pesysnbraTe peakuuu Beimager OeJiblit oca-
HOK, UTO CBHAETEJbLCTBYET 006 06pa3oBaHHH APYTOro
BelllecTBa.

Bonpoc 14.

Xumuueckuii snemenm — MHOXeCTBO aTOMOB
C OAMHAKOBBIM 3apsfioM SApa, YHCJIOM MNPOTOHOB,
COBMAJAIOLUIUM C MOPSAKOBbIM (aTOMHBIM) HOMEPOM
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B Tabnuue MengeneeBa. XUMHUECKHE 3JIEMEHTHI
BXOAAT B COCTaB NPOCTBIX H CJIOXKHBIX BelLeCTB, HO
OHH He 06JajaloT (PU3HYECKHMH CBOMCTBAMH 3THX
BewlectB. Hanpumep, snement H — Bogopoxn. Mimeer
NIOPAAKOBBIM HOMep 1 B TabsaHle MeHpeseesa.
IIpocmoie geuwjecmea COCTOAT U3 aTOMOB OJHO-
ro XHMHYecKoro aziemeHnta. Mmeer ompeneseHHble
(H3HyecKHe M XHMHYeckKue cBoicTBa. Hampuwmep,

H, — Bomopon. Camwiii slerkuii ras. Bsaumoneit-
CTByeT C MeTaJJlaM{ U Jp.
Amom — HauMeHblUas XUMHYECKH HeJeauMast

YacTb XHMHYECKOro 3/IEMEHTA, fBJSAIOLLAACS HOCH-
TeJeM €ero CBOHCTB. ATOM COCTOMT H3 aTOMHOrO
fipa U 3JIeKTPOHOB. XHMHUYECKH 3JiIeMeHT He obJa-
LaeT cBOWCTBaMH aToMoB. Hanpumep, B sinpe atoma
Bogopoga H — 1 (omuH) npotoH.

Bonpoc 15.
Cu — menp, O — kucaopon, H — Bomopox.
Bonpoc 16. |

Macca aroMa BesMuHHa OueHb MaJieHbKas, Io-
'3TOMY sl yHOGCTBa pacyeToB OHA H3MepseTcs
B aTOMHBIX eNWHHLaX Macchl (a. e. M.). AToMHas
envHHLa Macchl 310 1/12 Maccel aToma yraepona.

m(S) : m(H) : m(O) = 32 a.e.m. : 1 a.e.m. : 16 a.e.m.

3HA4YHT, Macca aToMa cepbl B 32 pasa 6oJibliie Macchl
aToMa BOIOpojJa H B 2 pa3a OoJibliie MacChl aToMa
KHCJIOpoZia.
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Bonpoc 17.

B cocTaB MoJieKyJibl BXOISIT TOJIBKO Li€JIbIE aTo-
MBI, CJIe0BaTe/IbHO [Jisi aTOMa KUCJIOPOLa aTOMHbIe
MacChl IOJKHBI ObITh KpaTHbl 16, a 1y1s cepbl 32.

CrefoBaTenbHO /s KHCJIOpoga: He MOTyT — a)
U r); Moryt — 6) u B).

Iast cepni: He MoryT — a), 6) r); MOTYT — B).

Bomnpoc 18.

- Xumuueckuil 3HaK uAu Cumsos 006O3HAYEHHE
Ha3BaHUS JIEMEHTa, COCTOSILUMH M3 HadasJbHOH H
Hepenko rnocJjefyolleii OyKB JIATUHCKOTO Ha3BaHHUA
3JIeMeHTa.

Koagpgpuyuenm — uudpa, o6o3Havarolas Koau-
4eCcTBO aTOMOB LAHHOrO 3JleMeHTa.

XHMHYeCKHI Hassanne Yucao Macca
3HaK XUMHYECKOro aTOMOB (B a. e. M.)

XHMHYECKOTO 3JIeMEHTa JNAHHOTO

aJleMeHTa XHUMHYECKOro

H Koaddpuum- 3JIeMeHTa
€HT _
aC Yraepon b) 12 .5 =60
oH Bonopon 3 51 =35
O Kucnopon 1 1-16 =16
2H Bogopon 2 2.-1=2
3Cu Menpb 3 3-64 =192
4S Cepa 4 4 .32 =128
3 Fe Keneso 3 3 -56 =168
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§9—10

Bonpoc 1.

CoenviHeHre Bozopoga C KHCJIOPOAOM HAET IO
peaKkUHH:

2H, + 0, = 2H,0

3Ha4yuT, B BOIE€ Ha ONWH aTOM KHWCJOpoia IpH-
XOAMTCS JBa aTroMa BojopoAa. AToMHble Macchl
A(H) =1, a 4,(0) = 16. Takum o6pasoM naH-
Hble 3JIeMeHTBl OYAYT COEAMHSATCS B CJAEAYIOLHX
COOTHOILIEHHSAX: '

A:(0)/(2 - A,(H)) = 16/(2 - 1) = 16/2 = 8/1.

Bomnpoc 2.

A(Cu) = 64 a. e. M.; A2Cu) = 642 =
128 a. e. m.; 4,(S) =32 a. e. M.

MaccoBble OTHOLIEHHS MeIH H cepbl:

Takum o6pasoM AJig MOJHOTO BCTYIJIEHHSI MeIH
U Ccepbl B PEAKLHIO MX HAf0 B3fiThb B COOTHOILEHHH:

A2 Cu)/A4:(S) = 128/32 = 4/1.
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Bomnpoc 3.

K OCHOBHBIM 33aKOHaM XHMHHM OTHOCHTCSH 3aKOH
MOCTOSIHCTBA COCTaBa, KOTOPbIH BriepBble CHOPMY-
JupoBan (paHuysckuil ydenbli-xumuk 2K.Ilpyct
B 1801 r. 3akou raacut: «Kaxknoe xuMuuecku
YHCTOE BelleCTBO HE3aBUCHUMO OT MeCTa Haxoxje-
HUA M crocoba noaydeHUs HMeeT OOUH H TOT XKe
TIOCTOSSHHBIH COCTaB».

To ecTb MOCTOSHCTBO cocTaBa COENMHEHHst He
3aBMCHT 0T crnocofa moJyueHUss H MeCTa Haxoxne-
nus. Hanpumep: Boma Bcerna mmeer cocras H,O,
xJopun Hatpust — NaCl, cepnas kucnora — H,SO,.

PasBuTHe XHMHM NoOKasajo, YTO HapsLy ¢ Co-
eIHHEHHSIMH MOCTOSHHOTO COCTaBa CYILLECTBYIOT CO-
elMHEHHs] TIepeMEeHHOro COCTaBa. lakue coelnuHe-
HHUA HasBaHbl Oeprosnunamu. CoctaB 6epToJIHIOB
H3MEHSIeTCS M He OTBeyaeT CTeXHOMeTPHUeCKUM
oTHoileHUsIM. [lo3ToMy coBpeMeHHasi TPAKTOBKa 3a-
KoHa TakoBa: «CocTaB coeqMHEHWH MOJIeKYIspHOH
CTPYKTYpBl SIBJSIETCS MOCTOSIHHBIM HE3aBHCHMO OT
croco6a nosy4yeHHus».

Bonpoc 4.

M3 3akoHa nocTOSHCTBAa COCTaBa BELIECTB, MbI
3HaeM, UTO XHMHYECKH YHCTOe BeLIeCTBO BCeraa
MUMeeT OfIHH U TOT XKe COCTaB, OTPAXKEHHbLIH B XUMH-
yeckoH ¢opmyJie, 3Hasi MaccoBble OTHOLUEHHSA 3Je-
MEHTOB M MX OTHOCHTEJIbHble aTOMHblE MacChbl, MbI
MOXKeM BBIBECTH XHMHUYECKYIO ()OpMYJy BelllecTBa.
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Hano:

m(H) = 1 mac. u.

m(S) = 16 mac. u.
Haimu:

topMysy cepoBomoposa.

Pewenue:
A(H)=1a. e M.
A:(8) =32 a. e. m.
I M. u. Bogopoga — 16 M. 4. cephl
X M. 4. Bogopoga — 32 M. 4. Cephl

1/x=16/32=>x =2,

CJIelIOBaTEJIbHO Ha 1 atom CEPbI IPHUXOOHUTCHA 2
4aToMa Boaopona.

Omeem: ®opmyny ceposomopona — H,S.

Bonpoc 5.
Hano:

m(Cu) : m(S) :m(0)=2:1:2
Haumu: _

Cu,S§,0, —?

Pewenue:
A (Cu) =64 a. e. M.
A:(S) =32 a. e. M.
A (O) =16 a. e. M.
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m(Cu) : m(S) : m(0O) = x- A (Cu) : y - 4:(S) :
x-A0) =

=x-64:y-32:2-16=2:1:2

[ycrs y=1, Tormax=1,z=4.
=1-64:1-32:4-16=64:32:64=2:1:2

Omeem: CuSO,.

Bomnpoc 6.

3aKon nocmosHcmea cocmasa eujecms: Kax-
J0€ XUMHYECKH YHCTOE BeLUeCTBO C MOJIeKYJp-
HbIM CTPOEHHEM He3aBHUCHUMO OT MeCTa HaXOXIeHHUs
U cnocoba MoJiydyeHHs1 HMeeT OIHH U TOT XKe IOCTO-
SIHHBIH KayeCTBEHHBIH H KOJHUYEeCTBEHHBIHM COCTAaB.

Ha ocHoBe 3akOHa MOCTOSIHCTBA COCTaBa MOXKHO
NPOU3BOAUTL pa3JUYHBIE pacuyeThl, CBsI3aHHbIE C
XUMHYECKUMH peakiHsMH U BBIBOAMTb (HOPMYJIbI
BELIECTB.

Bomnpoc 7.

Xumuueckas ¢popmysa TOKa3biBaeT Kakve H B
KaKOM KOJIMYeCTBe aTOMbl BXOOAT B COCTaB Belle-
CTBa.

Hanpumep: 5HNO; — nate Mosiekyn a3oTHOM
KHCJOTH. B cocTar MoJieKy/Bl BXOASAT: OJHH aTOM
BOJIOpPOJa, OAMH aTOM a30Ta M TPH aToMa KHCJopo/a.
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Bonpoc 8.

M;(FeS) = 56 + 32 = 88, cienoBaTe/IbHO TOJIBKO
KpaTHbIMM 3HaueHusimu 6) 176 (nBe MoOJEKyJsbl) H
r) 264 (Tpd MOJEKY/bl) MOXHO BBIPa3HTb MacChl
cyabduna xenesa.

Bonpoc 9.

a) Xnopup xenesa FeCl;: M (FeCly) = 56+35,5-
3=162,5;

6) Oxcun anomunus Al,Oy: Mi(ALO,) =272+
16 -3 = 102; |

B) Kap6onar kanbuua CaCO;: M (CaCO,) =
40+ 12 +16-3 = 100.

Bonpoc 10.

1)
Harno:
CuSO,

Haiimu:
w(S) —?
o(Cu) —7?
w(0) —?

Pewenue:
M;(CuSO,) =64 +32+16-4 =160
w(Cu) = 64/160 - 100% = 40%
w(S) = 32/160 - 100% = 20%
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w(0) = 64/160 - 100% = 40%

Omeem: w(Cu) = 40%; w(S) = 20%; w(0) = 40%.
2)
Hano:
Fe, O,
Haimu:
w(Fe) — ?
w(0) —?

Pewerue:
M;(Fe,0;) = 56-2+16-3 =160
w(Fe) = 112/160 - 100% = 70%
w(0) = 48/160 - 100% = 30%

Omaem: w(Fe) = 70%; w(0) = 30%.
3)

Hawno:
HNO,

Haimu:
o(H) —?
o(N) —7?
w(0) —?

Pewenue:
M,(HNO,;)=1+14+16-3 =63
o(H) = 1/63-100% = 1,6%
oN) = 14/63 - 100% = 22,2%
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®(O) = 48/63 - 100% = 76,2%

Omgem: o(H) = 1,6%; o(N) = 22,2%; «(0) =
76,2%.

Bomnpoc 11.
Xumuieckas HgO 0, H,
jopmyna
BelllecTsa
Haspanue OKCHJ PTYTH KHCJI0pO], BOAOPOA
BelleCTBa
Onna 0);§: ] OllHa 0jJlHa
MOJIEKYAa MOJeKyaa MOJIeKyJIa MOJIEKYJIa
HaHHOTO OKCHAA KHCJIopoaa BOJAOPOAA
BellecTBa pTYTH
KauecTBeHHHIH BXOAAT B COCTaB B COCTaB
COCTaB 3JIeMeHTHl KHCJopoaa BOJOPOJA
kueqopoa O BXOJHUT BXOQHUT
1 pryts Hg 3NEMEHT 3JIEMEHT
kucaopog O sBogopon H
Koauuecr- OLUH aTOM [Ba aToMa ABa aToMma
BeHHBIH prytH Hg kuciopona O | Bomopopa H
COCTaB H OfHH aTOM '
Kucsopoaa O
1-m(Hg) :
1-m(Q)="
201:16
OTHOCHTE - M. (HgO) = M (O,) = M(H,) =
Hast 201+ 16 = 162 = 32 12=2
MOJIeKYIspHasi 217
Macca '
Konuuecteo 1 monb 1 mosb 1 Mok
BelllecTBa MOJIEKY MOJIEKYJI MOJIEKYJT
OKCHJ2 KHc0poaa BOAOpOAA
PTYTH
MounsipHas 217 32 2
Macca r/Monb r/Moan r/Moab
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XuMHYecKasn H,SO, CuO
tdopmyna
BellecTBa
Hassanue cepHas KHCJIOTaA OKCHI MefH
BelleCTBa

OnHa Mosekyna
JaHHOTQ BeulecTha

OJlHa MOJIEKyJa
CepHOH KHCJIOTHI

oHa MOJieKyJa
OKCHAa MeaH

KauecTBeHHBIH
COCTaB

B COCTaB CepHOH
KHCJIOTH BXOAAT
3JIEMEHTHI:
sopopox (H), cepa

B COCTaB OKCHIA
PTYTH BXOAAT
3JIEMEHTH Me[b

(Cu) u xucaopon

(S) u kucaopon (0)
(0)
KoanuecTBenHslii 4ABa ATOMa OfHH aTOM MenH

Cu HOOHMH aTOM

COCTaB Bofopoaa H, omun
. aToMm cephl S H kucaopoga O
yeThipe aToMa m(Cu):m(0)=
Kucnopoga O =64:16=1:4
2 -m(H) : m(S) :
4-m(O)=2:32:
64=1:16:32
OtHOCHTeAbHAS M;(H,S0,) = M (CuQ) =
MoJieKyJIsipHas 2+32+16-4=98 64+16=280
Macca
XuMnyeckas H,SO, CuO
¢dopmyna
BellecTBa
KonnuectBo | Monb Monekyn 1 Monb Monekyn
BellecTBa CepHOH KHC/IOThI OKCHIA MeIH

Mounspuas macca

98 r/monb

80 r/Moub

Bonipoc 12.

1. 4H — ueTnipe aTomMa BonOpOLa;
2. 2H, — nBe mMoneKysbl BOROPOJA;
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3. HgO — onmna MoJieKyna okcHaa pTyTH;
4. 5FS — natb Mosnexkyn cynbduna xeesa;
5. 3H,SO, — Tpu moneKy/bl cepHOH KHC/IOTHI.

§11—13
Bompoc 1.

Baaenmuocms — cnoco6HOCTb aTOMOB XHMHUe-
CKHX 3JileMeHTOB 06pa3oBbiBaTh OMpene/éHHOe YHC-
JIO XUMHUYECKHUX CBsfi3ell C aTOMaMU JIpyrux 3JjeMeH-
TOB.

3a BaJieHTHOCTb XHMHUECKHX 3JIEMEHTOB MOXKHO
MPUHSATD YHCJIO, TOKa3biBamlllee, CKOJBLKO aTOMOB
BOZOPOZia MOXET MPUCOEJHHHUTH K ce6e aToM JaHHO-
ro anemeHnra. Hanpumep: HICI' — BafeHTHOCTb XJIO-
pa paBHa OZHOMY. BaJIeHTHOCTb 3/1EMEHTOB ornpefe-
JIieTCS TAKXKe 110 KUCJIOPOAY, BaJIeHTHOCTb KOTOPOrO
paBHa AByM. Hanpumep:: SVIOg.-

Bomnpoc 2.

Atom Bozoposa 06pasyeT TOJbKO OQHY XHMH-
YecKylo CBf3b C JPYTrMMHU 3JeMeHTaMH. B cBssu
C 3THM, ero BajleHTHOCTb YJOOHO MpPUHSITH 32 elH-
HHLY.

Bonpoc 3.

Tax Kak Bomopoa OXHOBAaJIEHTEH, XJIOp ONHOBA-
JIEHTEH, a XeJje30 — ABYXBaJIEHTHO, XKeJIe30 MOXeT
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[NPUCOCIHHHUTL K cebe nBa aToMma XJiopa M BHITEC-
HHTb U3 COJITHOW KHCJIOTBbl IBa aTOMa BoAopona.

Fe + 2HCl = FeCl, + H, T

Bomnpoc 4.

HgO — BanentHoctb anementa O nocTosiHHA
u paBHa II. Uncno atomoB O paBHO uyHMcay aTOMOB
Hg, cootBeTcTBeHHO BaneHTHocTh Hg ToXe paBHa
11. Hg"'o™

K,S — BanenrtHocTs 3sementa K mnoctosHHa
1 paBna I. AtomoB K B coemuHeHuH 2, COOTBeET-
CTBEHHO S npHcoenuHuIa 2 aTOMa H BaJIEHTHOCTb S
paBHa II. KIQS".

B,O; — Banentnocts anementa O nocrosiHHa
U paBHa II. Yucsao aromoB O paBHo 3. ¥YMHO-
XKUM 3 Ha 3HaueHHe BaseHTHocTH O H pasnesum
MOJIy4HBIIeeCs: YACJO0 Ha KOJMUYECTBO aToMOB B.

2:3:2=3
Takum o6pasom, BajeHTHocTh B paena IIL
I
B2 030
ZnO — BanentHocTs ajeMeHTa O MNoCTosAHHA

1 pasHa II. Yucao atomoB O paBHO uyHcay aTOMOB
Zn, COOTBETCTBEHHO BaJIEHTHOCTb ZIn TOXeE paBHA
1. Zn"OM!,
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MnQO, — BanentHocTs aneMenta O nocrosiHHa
u paHa II. Yucno atomoB O pasHo 2. YwmHo-
XKHM 2 Ha 3HaueHHe BaJeHTHOCTH O U pasgesuM
MOJIy4YMBLIEECS YHC/IO Ha KOJIMYECTBO aTOMOB M.

2:2:1=4
Takum o6pasoM, BaseHTHocTb Mn pasua IV.
VAl
Mn" O,.
NiO — Banentnocts 3ssementa O mocTOsiHHA

u paBHa II. Yncsno atomoB O paBHO YHCJy aTOMOB
Ni, cootBeTcTBeHHO BajseHTHOCTh Ni ToXe paBHa
I1. Ni''o'.

Cu,O — BanentHoctb 3nemerta O nocrosiHHA
H pasHa Il. Pasgenum 2 Ha uyucao atomoB Cu.

2:2=1

Banenrnocts Cu paBna L. CuéO".

SnO, — BaseHTHocTb 3jeMeHTa O MNOCTOSIHHA
u pasHa II. Yucao atomoB O paBHo 2. ¥YmHo-
XHUM 2 Ha 3HaueHHe BajleHTHOCTH O M pasjenum
MOJIYUHBLUEECS YHCJA0 Ha KOJHUECTBO aTOMOB Sn.

2-2:1=4

Takum o06pasom, BaseHTHOCTb Sn paBHa [V.
SanoII
2-
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Ni,O, — BanentHoctb a/eMeHTa O MOCTOSHHA
u paBHa II. Yucno aromoB O paBHO 3. YMHO-
XUM 3 Ha 3HaueHue BaseHTHocTH O W pasnenum
MOJIYYHBLIEECS YHCJIO Ha KOJMHYecTBO atoMoB Ni.

3.2:2=3
Takum o6pasoM, BajeHTHocTb Ni pasHa III.
A AT
Niy Oj.
SO; — BanentHocTs 3asemeHTa O nocTosiHHA

u paBHa II. Uucno aromoB O paBHo 3. Atom S
B COEHMHEHHH OJMH, NIOTOMY BaJeHTHOCTb S paBHa
2-3=6.5"'0;.

As,O, — BanentHocTb 3nementa O mocrosHHa
U paeHa II. Yucno atromoB O paBHO 5. YMHO-
XHM O Ha 3sHaueHue BajeHTHocTH O U pasgenum
MOJyYHBILEECS YUC/O Ha KOJMHYECTBO aTOMOB As.

5-2:2=5.
Takum o6pasom, BaneHTHOCTb As paBHa V.
VAl
Cl,0, — BanentHocTb 3/emeHTa O nocTosiHHa
v paBHa II. Uwucao atomoB O paBHO 7. YMHO-

KHM 7 Ha 3HauyeHHe BaseHTHocTH O M pasiesHM
MOJIy4HBLIeeCs YHCJIO Ha KoauuecTBo atomoB Cl.

7-2:2=17.

Takum obpasom, BanentHocth Cl paBHa VII
VI
Cl; 0.
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Bonpoc 5.

Jns Kaxnoro coeniMHeHHsi HaXOAHM HaWMeHb-
ee oflLiee KpaTHOe 3HAYEHHAM BaJieHTHOCTH. [le-
JIUM ero Ha BaJIeHTHOCTH 3JIEMEHTOB. DTH 3HaUeHHd
OyAyT HHAeKcaMH jjsi 3THX ajemeHToB. [loacras-
JisleM HHIEKCBhI.

LilO" — HaumeHbluee oblee KpaTHoe 2. 2:1 =
2;2:2=1. LiO;

Ba"O" — Haumenblzee o6uiee kpaTHoe 2. 2
2=1;2:2=1. BaO;

PYO! — hanmeHbluee obuiee kpatHoe 10. 10 :
5=2;10:2=35. P,Oq;

Sn'VO" — uaumensinee obiiee kparuoe 4. 4 :
4=1;4:2=2.Sn0,;

K'O" — Haumenbiee o6iee xpatHoe 2. 2 : 1 =

2;2:2=1. K,0;

PH! — haumenbluee obiee kpaTHoe 3. 3 :3 =
1;3:1=3. PHy; '

MnV"O" — uaumenbinee o6uee kpaTHoe 14.

14:7=2;14:2=7. Mn,0;

Fe''O"! — Haumenbee o6uiee kpaTHOe 2. 2 : 2 =
1;2:2= 1. FeQ;

B™O!" — naumenbinee obuiee kpaTHoe 6. 6 : 3 =
2;6:2=3. B,Og;

H!S" — naumensbinee o6iee kpatHoe 2. 2:1 =
2;2:2=1. H,S;
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NVO!" — Haumenbiuee obuiee KpaTHoe 4. 4 :
4=1;4:2=2 NO,;

Cr™CI' — Haumenbliee obmiee kparHoe 3. 3 :
3=1;3:1=3. CrCl,.

Bomnpoc 6.

ZnO — OKCHA LHHKa,

B,O,; — okcun Gopa;

BeO — okcun Gepuanus;

CoO — okcun kobanbra (II), Co,O; — okcua
kob6anbra (I1I);

PbO — okcun ceunua (II), PbO, — oxcun
cBuHua (IV);

NiO — okcun nukens (II), Ni,O; — okenn
Hukens (III).

Bonpoc 7.

Cu,0, Fey,04, WO,, FeO, CO,, SO SnO,,
Mn,0,.

Bonpoc 8.

1. CyluecTBYIOT BeleCTBa MOJIEKYJISPHOr0 H HEMO-
JIEKYJISIPHOTO CTPOEHMS.

2. Mexny MoJieKyJlaMH UMEIOTCS NPOMEXYTKH,
pasMepbl KOTODHIX 3aBHCSIT OT AarperaTHoro CocCTO-
IHUA BelllecTBa U ero temneparypbol. Haunbosbluine
pPacCTOSHUA CYLIECTBYIOT MeXAy MOJIeKyJaMu ra-
30B, [IO3TOMY rashl JIEFTKO CXXHMawoTcsi. KHIKOCTH
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CKHMMalTCa TPyAHee. B TBepabix BeulecTBax mpo-
MEXYTKH MeXILy YaCTHLAMH HaHMeHbLIKE, H COOT-
BETCTBEHHO 3TH BeLIECTBa MOUYTH He MOJABEepXKEHb
CKaTHIO.

3. Moueky/bl HaXolsiTCS B HENMpPepbIBHOM [BH-
XeHUH. CKOpOCTb MX ABHXKEHHS 3aBHCHT OT TeM-
neparypbl. C MOBHIIIEHHEM TEMMEpaTypbl CKOPOCTL
OBHXXEHHSI BO3pacTaer. _

4, Mexny MoJieKyNaMH CYILeCTBYIOT CHJbI B3a-
MUMHOTO TIPHTSAXKEHUSA U OTTajJKuBaHHA. B Haubosb-
el CTeneHH 3TH CHJBl BbIpaXkeHbl B TBEPABIX
BellleCTBaX, B HaHMeHbllied — B rasax.

5. MoneKkysbl COCTOAT U3 aTOMOB, KOTOpble, KaK
H MOJIEKYJIbl, HAXOAATCSA B HENPEPbIBHOM JBH2KEHHH.

6. AToMbl OmHOrO 3JleMEHTa OTJIMYAIOTCH OT
aTOMOB JPYroro 3jieMeHTa Maccod U CBOHCTBaMH.

7. Ilpu dpu3HuecKUX sIBJEHHSX MOJIEKYJbl coOXpa-
HSIIOTCS, TIPH XUMHUYECKHUX, KakK IIPaBHJIO, paspylua-
I0TCH.

8. Y BeliecTB MOJIEKY/IIPHOTO CTPOEHHS B TBep-
JOM COCTOSIHMH B y3JlaX KPHCTaJJIHYeCKHX pelueTox
HaxonsATcss MoJiekysibl. CBfI3H MeXAY MOJEKYJIaMH,
pacnoJioXXeHHBIMH B y3JlaX KPHCTaJJIM4eckod pe-
IIeTKH, cJjabble W NpH HarpeBaHHHM pas3pbiBAIOTCA.
[ToaTomMy BeliecTBa ¢ MOJIEKYJPHBIM CTpOEHHEM,
KaK IpaBHJIO, UMEIOT HU3KHE TeMIlepaTyphbl MJaBJe-
HHSA. ‘
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9. ¥V BellleCTB HEMOJIEKYJIAPHOTO CTPOEHHS B y3-
JlaX KPHUCTAJ/UIMYECKHX peLIeTOK HaXoAATCs aTOMBbI
UM Jpyrue 4vacTuubl. Mexay 3THMH yacTHLa-
MH CYLIECTBYIOT CHJIbHblE XHMHYECKHe CBA3H, N
- paspylieHHsi KOTOpbIX TpefyeTcsi MHOTO 3HEprHH.
[ToaToMy BelLlecTBa ¢ HEMOJIEKYJNSPHBIM CTPOEHHEM
MMEIOT BBICOKHE TeMIepaTyphl NJaBleHHs.

Bomnpoc 9.

a) OnbITHBIM NyTeM ABHXKEHHE MOJIEKYJ B TeJie
poKasan aHrauiickuil 6oraHuk Po6epr bBpoyH. OHn
Hab/04a/ B MUKPOCKOI CIIOpHI MJIayHa B BOJe H 3a-
MeTHJI, UTO TBepAble YaCTHIIbl, B3BelleHHble B XU/~
KOCTH, HaxO#fiTCAd B HENPEPbIBHOM XaOTHYECKOM
INBUKEHHH, 4YTO OOBACHSETCS NBHXKEHHEM MOJEKYJI
B JKHAKOCTH, KOTOpbIE CTAJKHBAKOTCS C MHKPOCKO-
MHYECKMMH YacTHLAMH M NIPHBOAST HX B ABHXEHHUE.
Takoe nBHKeHHe yacTHL OBIJIO Ha3BaHO OPOYHOB-
ckuM. CyliecTBoBaHHe GPOYHOBCKOTO [ABHKEHUA —
y6enuTeNbHOE MOATBEPXK/IEHHE NBHIKEHHS MOJIEKYJI.
HenpepbiBHBIM Xa0THYECKHM JABUXKEHHEM MOJIEKYJ
06BACHAETCS CIIOCOGHOCTb T[a30B HEOTPaHHUYEHHO
paclIMpATbBCS U 3aHUMAaThb Bechb MpPeNOCTaBJEHHbIH
uM o6beM. PacnipocTpaHeHHe 3anaxos, CMellHBaHHe
Pa3HOPOAHBIX XHAKOCTEH, IMpOLleCC pacTBOPEHHS,
CBapKa MeTaJJIOB OOBACHSAIOTCA siBNeHHeM IHPPy-
3UH, OCHOBAHHOM TaKxXe Ha JABHXKEHHWH YacCTHIL.
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6) Hanuune Mexay MoOsIEKY/NaMH NPOMEXYTKOB
MOXXHO TMOATBEPAHTb OMNbITAMH CMELIHBAHHSI XHI-
KOCTeH, Bellb 06beM CMecH IOYTH BCErAa MeHblLe
CYMMBbl 00BEMOB CMELUaHHBIX KHAKOCTeH. Takike
06 3TOM CBHIETEJbCTBYIOT SIBJEHHS IPOHHLAEMO-
CTH M CXKHMaeMOCTH BellleCTB.

Bonpoc 10.

B pa3auyHBIX arperatHbiX COCTOSIHHSIX BEILECTBA
paccTosiHHE MeXAY ero MoJieKysnaMd pasju4Ho. Ilo-
TOMY pas/idyHa K CHJIa B3aUMOJEHCTBUSI MOJIEKY,
a COOTBETCTBEHHO M XapakTep MX ABHXeHHA. B ra-
3aX PacCTOSIHUSI MEXAY MOJIEKYJaMH B HECKOJbKO
pa3 mNpeBHILIAIOT pa3mepsl caMux MoJekyna. Ilo-
STOMY CHJIbl B3aHMOJEHCTBHS MEXIY MOJIEKYJIaMH
rasa MaJabl. Kaxnas MoJsekyna nBHxeTCs CBOGOA-
HO OT NPYTHX MOJIEKYJ C OTPOMHBIMH CKOPOCTSIMH.
B xuaKoCTSX paccTosiHUE MEXAY MOJIeKyJaMH 3Ha-
YHUTEJbHO MeHblle, yeM B rasax. [lotomy ckopocTb
MX IBHKEHHS HHXe. B TBepIblX TesaX CHMb B3a-
MMOJEHCTBUA MEXAY MOJIEKYJaMH HACTOJbKO BeJH-
KH, YTO MOJIEKYJbl, 3a4acTyi0, COBEpIUAlOT JIHILb
KoJieOaHHsl OKOJIO Y3J/ia KPUCTAIJIMYECKOH pelleTKH.

Bonpoc 11.

Y BemiecTB ¢ MONEKYAAPHOIM MUNOM CMPOEHUS
B y3Jjgax KpHCTaJI.HH‘{eCKOﬁ PELUETKH HaxXonusaTcd MO-
JICKYJlbl, CBA3H MCXKAY KOTOPBIMH AOBOJIBHO cjabble
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M MOTYT paspbiBaThCsl, HanpuMep, NpH HarpeBaHHH.
[TotoMy U TeMmmepaTypsl MJaBJeHHUS 3THX BelleCTB,
OObIYHO HHW3KHe. ¥ BeLUeCTB C HEeMOACKYASLPHbIM
cmpoeruem B y3JlaX KPUCTaJJIUYECKOH pelIeTKH
HaXOAATCS AaTOMBl WJM [pyrHe 4YacTHUBbl, CBf3b
MEeXIY KOTOPbIMHK CHJIbHEe, a 3HauuT U TeMmepary-
Bl N1aBJIeHUA Bbillle. TakXkKe 3TH BellleCTBa NPOUYHee
u TBepxKe. MckiroueHne cocrapasier MUl rpaduT.

Bonpoc 12.

C TOYKH 3peHUs] aTOMHO-MOJIEKYJISIPHOTO yue-
HUsf XMMHYeCKHe fIBJeHUA OODBACHSAIOTCHA HaJHYHEM
CBsi3efl MeX[ly aToMaMH, MOJieKyJaMud U IpPYyTUMH
yacTHllamd. Tak, HanpuMep, B Xo#e XHUMHYECKHX
pPeakuMid MOXeT NMPOUCXONUTb pa3pylleHHe CBsideit
MEXJIY aTOMaMH OINHHX BelllecTB U 00pa3soBaHHEM
HOBBIX CBfi3eH, TO eCThb HOBBIX BellecTB. [Ipumepom
dusruecKkoro siBjeHHsI MOxeT ObIThb Mpolecc IHUd-
¢dy3uH, 06bSICHUMBIA CIIOCOOHOCTBIO YACTHL] OJHOTO
BELIECTBA IIPOHMKAaThb MeX]Yy YacTHLAMH APYTOro
BeIIeCTBa.

3anaua 1.
Mr(FezO3) =56-2+16-3 =160;
M (P,0) =31-2+16-5 = 142;
Mr(Mn207) =55.2+16-7 =222.
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3agaua 2.

Hano:
Cu,O
Haamu:
o(Cu) —?
w(0) —7?

Pewenue:
w(Cu) = M;(Cu)/M,(BentecTBa)
M(Cu,0)=64-2+16 = 144
®(Cu) = 64 -2/144 - 100% = 88,9%
w(0) = M (O)/M;(BewecTBa) - 100% =
16/144 - 100% = 11,1%

Omsgem: o(Cu) = 88,9%; o(0) =11, 1%.

§14—17

Bonpoc 1.

3aKOH COXpaHeHMsI MacChl BeilleCTB OTKPhLJI pyC-
cKHi yueHbl Muxaua BacuabeBuu JloMoHOCOB.
Bnepsbie oH dopMyJHpyeT ero B MUCbME OT O HIOJS
1748 roma, a B 175rony mnoarBepxkiaeT 3KCHepH-
MeHTanbHO. [loutn uepes 20 ner mnocne Jiomo-
HOCOBa HCCJIeJOBAaHWEM BONpOCa CTasl 3aHUMAaTbCs
¢paniysckuéi xuMuk AHrtyaH JlaByasve. B kon-
ne XVIII Beka HayyHoe coo6L1ecTBO NPH3HAJO
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3aKOH CoXpaHeHMS Macchl (3akoH JloMoHOcOBa—
JlaByasbe).

B Hactosimiee BpeMsi 3aKOH (OpMYJHpyeTcs:
«Macca BellecTB, BCTYNAOIIMX B XHMHUYECKYIO pe-
aKIH1I0, paBHa Macce 06pa30BaBIUMXCH BELIECTB».

C TOYKH 3peHHUs aTOMHO-MOJIEKYJSPHOTO Yye-
HHA 32KOH OOBSCHAETC TEM, YTO B pe3yJabTare
XHMHYECKOH peakLHd NPOUCXOAHT TOJbKO Tepe-
TPYNIHPOBKA aTOMOB peareHToB. YHCJIO XKe aTOMOB
Ka)XX[Ioro 3JeMeHTa M Macca KaXK[oro aromMa He
M3MEHSIOTCH 10 M NOCJe peakLHH.

Bonpoc 2.

[Tocne npokanMBaHHUs CONEPKHUMOrO PETOPTHI
Macca BellecTB He H3MeHUJach, T. K. CHCTeMa Oblja
M30JIHPOBaHa OT BO3JEHCTBHUS BHELUHEH cpefbl, YTO
M OMHChIBaeTcs 3akoHOM JlomoHocoBa-JlaByasbe.
[locne Toro, Kak 3aXXMM OTKpPBLIM, HayajJoCh MO-
CTYIJIEHHE KUCJOpPOJa, B pe3yJbTaTe IPOH30LINA
XHMHYeCKas peakuus:

2Zn+0, — 2Zn0.

Bonpoc 3.

TeopeTquCKoe 3Ha4YE€HHE 3aKOHA COXPaHeHUus
Maccol seuecms, nNpexnae BCEro, B TOM, YTO OH
IIOATBEPAUJI: ATOMBI ABJAITCS HCOEJHUMBIMH H TIpH
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XMMHYECKHX PeaKUHAX He H3MeHsIoTcA. MoJiekyl
XKe MPH peaklUHH oOMEHHBAIOTCS aTOMaMH.
IMpakTHuecKkoe NpUMeHeHUe 3aKOHA CrIocO6CTBO-
BaJO DPasBHUTHIO XHMMHHM KaK HayKH, Ha OCHOBaHHH
3aKOHa IIPOM3BOASATCA pacyeThl W COCTaBJSAIOTCH
YpaBHEHHs] XHMHUECKHX peakuui. Tak, Hampumep,
3Has Maccy BellecTB, BCTYNMMBIUHX B XHMHYECKYIO
peaxkLMio, MOXKHO y3HaTh MacCy NPOLYKTOB.

Bonpoc 4.

2Ca+ 0, — 2Ca0
2Na+Cl, — 2Cu0O
2Al+3S — ALS,

2 Al + 3 Cl, — 2 AlCl,
4Li+0, — 2Li,0
Zn + Cl, — ZnCl,

- 2H, +0, — 2H,0

Bonpoc 5.

Peakyuu pasasoscenus:

2KHCO; — K2C03 +CO, + H,0
CaH, ———+ Ca+H,

M3 cuoxuoro BemectBa 06pa3yeTcsi HECKOJbKO
TIPOCTBIX HJIH CJIOXKHLIX BELIECTB.
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Peaxyuu coedunenus:

Ca0 + Hy0 —» Ca(OH),
H, + F, — 2HF

3 HecKOJIbKMX MPOCTHIX HJIH CJIOXHBIX BElIeCTB
o6pa3yeTcsi OMHO CJIOXKHOE.
Peakyuu 3amewenust:

Si+2H,S “—5 SiS, + 2H,
H,S0,(pas6) + Zn — ZnSO, + H, 1

AToM npocToro BenlecTBa 3aMelllaeT OOHH U3
aTOMOB CJIOXKHOTO.
Peakyuu obmena:

H,SO,(pas6) + 2NaOH — Na,SO, + H,0
ZnO + 2 HCl(pas6) — ZnCl, + H,0

CJ103KHblE BellleCTBa 0OMEHUBAIOTCS CBOHMH CO-
CTaBHBIMH 4YacCTsMHU.

Bomnpoc 6.

2Zn+0y, — 2Zn0 (peakuust cOeNHHEHHS)
Mg + 2HCl — MgCl, + H, (peakuus 3amelleHus)
2Fe +3Cl, — FeCl,4 (peakuus coenuHeHUs)

2Auy0; — 4Au+30, (peakuus pazoxeHHS)
2Al+ 3CuCl, — 3Cu + 2 AIClq
(peakuusi 3aMellleHHs)

42



Bomnpoc 7.

B XxMMHH nNpHMeHSAIOT BeJUYHHY KOJHYECTBO Be-
1eCcTBa, YTOObl MOXXHO ObLJIO PACCMOTPETh PeaKLHIO
He TOJIbKO C KauyeCTBEHHOH, HO U C KOJIHYeCTBeH-
HOH éTopOHbl. KosmnyecTBO BeliecTBa H3MepseTcs
B MOJISIX. '

2, kat

2NO — N, + O,
60 a. em. 28 a. eM. 32 a. e.m.
2 MoJIb 1 moie 1 moub
Bonpoc 8.

2 HNO, + 0, “—% 2HNO,
94 a. eM. 32 a.eM. 126 a. eMm.
2 MoJib 1 moub 2 MoJib
Cr + 2HCl — CrCl, + H,
52a.em. 72a emMm 1222 eMm. 2a em
1 mMousib 2 MoJb I mosb 1 mMoJib
2 AgCl + 2F, — 2 AgF, + Cl,
286 a. e.Mm. .76 a.eM. 292 a em. 70a.em.

2 MOJb 2 MoJab 2 MoJb 1 mMoub
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Bomnpoc 9.

Monsprnas macca seujecmea — 3TO Macca Ofi-
HOTO MOJIst BewlecTBa. EAMHMIA H3MepeHHs r/MOJb.

Monexkysrapras macca — 3T0 Macca MOJIEKYJIHI.
(AromMHas — aTtoma). MlaMepsietcs B a. e.M.

Omnocumenrvras mosrexysapras (AH60 aTOM-
Hasg) Mmacca TOKa3blBaeT, BO CKOJBKO pa3 Mac-
ca MoJeKyJbl (aroMa) AaHHOTO BeLiecTBa 6oJiblle
1/12 maccol atoma yraepona Cp,. fBasercs se-
JIMUMHOH Oe3pasmepHOH. UMc/eHHO 3TH 3HavyeHUSs
COBMaaalT, TaKk XKak | Mosap Jwoboro BellecTBa
conepXHur 6,02 - 10 monexya.

Bonpoc 10.

2Mg + 0, — 2MgO

2 MoJb 1 Moub 2 MoJIb

24 r/moabr 32 r/monbp 40 r/monb

Macca (m, 1) Yucno atomos (n) KoanuectBo
BewecTsa (v,
MOJIb)
Mg 0, Mg 0O, Mg 0,
48 32 12,0410 | 6,02-10* | 2,0 1,0
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3apaua 1.

Hano:
m(Al) =4,5r
Haitimu:
m(Al,S;) —?
(AL S;) — ?
Peuwernue:
t, °C
2A1+3S — A1253
m=v-M

M(ALS,) = 150 r/monb

v(Al) =4,5:27 =0,17 moasb
v(Al)/v(AL,S,) = 2/1

WALS,) = 0,085 moab

m(ALS,) = 0,085 - 150 = 12,75

Omeem: m(Al,S,) = 12,75 1, v(Al,S;) = 0,085 mosb.

3anaua 2.

Hano: |
m(CuO) =4r

Hadamu: |
m(0,) —?
v(0,) —?
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Pewenue:
Cu+ 0, — 2Cu0

m=v-M

M(O,) = 32 r/mons

v(CuO) =4:79,5 =0,05 mosb
v(0,)/v(Cu0) = 1/2

v(0,) = 0,025 moub

m(0,) =0,025-32=0,8r

Omeem: m(O,) = 0,8 r, v(0,) = 0,025 Moab.

JIabopaTopHble ONBITHI

1. PaccmoTpeHue BeleCTB C Pa3sianyHbIMH pu-
3MYEeCKHMH CBOMCTBAMMH.

llosapennas coae — TBepnoe, GeclBeTHOe Be-
wectBo, p = 2,2 r/cmM’. B pacnnaBe npoBOmMT
3JIeKTPUUECKUH TOK. g, = 800,8°C.

Caxap — TBeppoe, OecUBETHOE BELUECTBO p =
1,6 r/cM?®, He NpoBOAMT Temno M 3JEKTPHYECKHH
TOK, tyun = 186°C.

Anomunuili — TBepuoe, cepeGpUCTOe BeLECTBO
C MeTa/IHYecKHM 6seckoM, p = 2,7 r/cM3, XopoLo
MPOBOMMUT TEIJIO ¥ 3JEKTPHYECTBO, teyn, = 660°C.

lunk — TBepnoe, cepefprcTOe BeLUECTBO C
MeTaJlJIHyecKuM GaeckoMm, p = 7,13 r/cm3, XOpOLIOo
[IPOBOAMT TEIIO U 3JIEKTPHYECTBO, tyyy = 419,5°C.
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XKeseso — TBepmoe, cepeGPHCTOE BEIECTBO C
MeTasIHyecKuM OgeckoM, p = 7,87 r/cm3, XOpOLLO
TIPOBOJAUT TEIJIO U 3JIEKTPUUECTBO, lyyy = 1539°C.

Medv — TBepmoe, KpacHOBaToe BeLIECTBO C
MeTa/lIMYecKUM OneckoM, p = 8,96 r/CM?, XOPOLLO
POBOAMT TEMJIO H JEKTPHUYECTBO, lgm = 1083°C.

Boda — TtBepnoe, GecliBeTHOe BeLUECTBO, p =
1,0 r/em® + Bes mpuMeceil He MPOBOAMT 3/MEKTPH-
YeCcKHH TOK. lyyn = 100°C.

Cepa — TBepHOe, XeJTOe BeLIeCTBO, p =
2,07 r/cM3, He NpPOBOIHT TEIJIO U 3JEKTPUUYECKMI]
TOK, fyun. = 113°C.

2. Pa3fnejeHne cMecCH.

2. Tlopowok cepbl — 2KeJaTOrO LBETa, NOPOLUOK
xeJjie3a — ceporo. [Ipu BeICHIMaHHK 3THX MOPOILKOB
BBOAY Cepa BCIJ/LIBAET Ha MOBEPXHOCTb, A KeJe30
onyckaeTcsl Ha IHO.

3. Ilopolok >kese3a NPUTATHBAETCS K MarHUTYy,
a MOPOLIOK Cepbl — HeT.

4. Tlpu BbICHITAHUH CMeCH H3 MOPOILKa XKeJse3a
U cepbl B BOLY oHa paspmensercs. Cepa BcrJbiBaeT
Ha MOBEPXHOCTb, 4 XKeJIe30 OMYCKAaeTCsl Ha JIHO.

Morxcro cdeaamsv caedyroujuli 8vi600: 2Keneso
U cepa HMEIOT pa3/IHYHblE ILIOTHOCTH, -  [NO3TOMY
OHHM pa3jensiioTcs B Bone. XKeJsie3o NMpUTATHBaeTCs
MarHMTOM, a cepa HeT, MO3TOMY 3Ty CMeChb MOXHO
pa3feJUTh C NOMOLIbIO MAarHUTA.

47



3. Ilpumepsl pHU3NECKHX SABIEHHH,

1. IlapaduH npu HarpeBaHWW paclJaB/seTCs,
a TpH OXJIaXIeHUH 3acThiBaer. JlaHHOe sIBJieHME
ABNAEeTCS u3uuecKkum, Tak Kak B Ipollecce 3TOro
He oOpa3yeTcsi HOBbIX BELIECTB.

2. CreknsiHHas TpyOoukKa HarpeBaeTcsi U B Ha-
TPeTOM COCTOSIHHH OHAa JIerko crubaercss U pactd-
ruBaeTcsi. D10 @hu3uveckoe siBjleHHe, TaK KaK He
o6pa3yeTcs HOBBIX BeLIECTB.

4. lIpuMepbl XMMHUYECKHUX SBJICHUM.

1. ¥ merannuueckod Meid ¥ 0oOpa3oBaBlEMCS
YepHOM TMopoluKe pa3in4Hbiil uBeT. Habsonaercs
Xumuueckoe iBleHUe — OKHCJIEHUS] MeLH:

2Cu + 0, — 2Cu0

2. Tretowias JyddHKa pasropesach — BblAEJHI-
Cfl Ta3 — KHCJIOPO[, CJeIOBaTeJbHO 3TO XHMHYe-
cKaf peakuHs.

5. O3HakoM/IeHUE ¢ 0Opa3LaMU NIPOCTBX H CJIOXK-
HBIX BeLIEeCTB...

1. IlpocThle BeluecTBa: aJIOMHHHH, UHHK, XeJje-
30, Melb, cepa, rpadmur.

CuioxHbl BelllecTBa: MOBapeHHasi COJb, caxap,
MeJi, OKCHJ| MeIH.

MerTanjbl: aqlOMHHHH, LUMHK, XKeJIe30, Melb.
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Hemeranansr: cepa.

2. MuHepanbl: MOBapeHHasi COJib, KBapll, CJIOAA,
NoJieBO¥ 1UMAT.

[opHbIe noponm: ['pauuT, rnnHa, H3BeCTHSK, Me-
COK.

Munepasbe — 3TO NMPOAYKTH NMPHPOLHOTO MpPO-
uecca, UMewlLHe onpeelieHHble (U3UYECKHE CBOM-
CTBA M XHMHYECKHH COCTaB, HMEIT KpPHCTa/IHye-
CKYIO CTPYKTYPY.

lopnas nopoda — npupogHOe COeJUHEHHe Of-
HOTO HJIM HECKOJbKHX MHHEPAJIOB, OHU CJIOXEHBI U3
YyacTHYeK MHUHEpPAJIOB.

6. PasnoxeHne ocHoBHoro Kap6onara memm(II)

ITpu npokanuBaHWU MeLHOH MJACTHHKH, TaKXXe
KaK NpH pa3JioXKeHHH OCHOBHOTO Kapb6oHaTa MelH,
o6pa3yeTcst MOPOLIOK YEPHOTO LBeTa — OKCHI Me-
an (II) CuO, mpu 5TOM BBIAEJSAETCS YIIEKHC/IbIf
ra3 CO,, OoT KOTOpPOro NpOMCXOAHT MOMYTHEHHE
H3BE€CTKOBOH BOZbI.

CuCO, =25 CuO + CO, 1.

ITIpo6bupky Heo6xoouMO [epXaTbh B HAKJIOHHOM
MOJOXEHHH, TaK KaK YIVIeKHCJBIH ras Tsaxenee
BO3AyXa, U uUTOObl OH IOMaj B WU3BECTKOBYIO BOLY
HY>XKHO, YTOObI ra300TBOAHAN TPYOKa Obljla MOHHXKe.
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7. Peakuusa 3aMellleHUS MeIH KeJe30M.

Hponaomna XHUMHYeCKad peaklHus, TaK KakK HU3-
MEHHWJICA L1BE€T pacTBoOpa U HabJII0aN0Ch OCaXKAEHKHEe
MeAd Ha TrBosfie U onuakax., C TOUKH 3peHHSA
ATOMHO-MOJIEKY/ISPDHOTO YYE€HHA aTOMbl 2KeEJie3a 3a-
MECTHJIH aTOMBl ME€AHW M3 XJIOpujad, a cama Melb
BbIAIG/IHJIaCh B CBOOOMIHOM COCTOSIHHMH.

Fe + CuCl, — FeCl, + Cu.
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I'naBa II. Kucxopon. F'openue

§18—21

Bonpoc 1.

Kucaopod — camblit pacnpocTpaHeHHBIH 3Je-
MeHT B 3eMHOH kope. On cocraBiser okoso 47,4%
ee Macchl. CoaepxaHue KHCJAOpoZa B arMmocdepe
coctaBisieT 20,95% no o6bémMy. OH BXOHHMT B CO-
craB Bogsl (H,O), necka (SiO,), ropueix mnopon
¥ MHHepaJoB, a TaKXe OpPraHH4YeCKHX COeAMHEHHH,
TaKHUX KakK GeJjiKH, XKHUpbl U YTJIEBOABI.

Bomnpoc 2.

A) B nabopatopuu:
1) BnepBble Kucopon Obl NMOJNY4YeH H3 OKCHJA
prytu (II)

2HgO 5 2Hg + 0,
2) U3 nepmaHraHata KaJjus:
2KMnO, 5 K,MnO, + MnO, + O,.

3) U3 mepoxcuaa Bogopoaa:

2H,0, 2%, — 2H,0 +0,.

51



4) u3 6epTo/IeTOBON COJH:

9KCI0; %% %, 9KCI+30,.

B) B npombliuyieHHOCTH:

B HacTosillee BpeMs B INPOMBILIJIEHHOCTH KHC-
JIOPOA TOJIy4aloT W3 BO3[MyXa, KOTOPbIH CHayana
CXKHMAIOT, a 3aTeM OXJaXJalT. 2KUIKHH KHCJIOPOA
KHIUT npH GoJsiee BbicokoH Temmneparype (—-183 ° C),
uyeM XHUAKHH azoT (—196 ° C). [ToaTomy korga Tem-
neparypa nossiaercs oT —200 o —180 ° C, npexne
BCEro IeperoHseTcs asoT, U JHLIb NOTOM KHCJOPOLL.

PaHbiie Ha nogBOAHBIX J04KaX MPHUMEHSAH CHO-
co6 mMoJiyuyeHHsl KHCJOpoAa M3 MEePOKCHIOB MeTal-
JIOB:

2 Na,0, + 2C0O, — 2Na,CO, + O,.

B HacTosuiee BpeMA KHCJIOPOZ TaK2KE IMOAYyYaloT
3JIEKTPOJIH30OM BOADI:

IEKTPOJAH3

2H,0 ™%, 9H, + O,

OCHOBHBIM OT/IMYHEM JaGOPATOPHBIX M MPOMBbILL-
JEHHBLIX CNOCOOOB ABJAAETCS KOJHYECTBO INOJyyae-
Moro Kucnopona. Kpome T0oro, B NpoMbllLJIEHHOCTH
TpebyeTcs GoJsiee cjoxHOe 060pyLOBaHuUe.
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Bonpoc 3.

Kamaausamops. — 3T0 BellecTBa, KOTOpbie M3-
MEHSIIOT CKOPOCTb XHMHUYECKOI peakLMH, HO CaMH
npH 3TOM He pacxomyrorcs. Katamusatopel Mo-
TYyT He TOJNBKO YCKOPATb XHMHYECKYH peaKLHIo,
HO M 3aMelsiThb ee. [IpuMepom Tako#i peakLUH
MOXeT CJYXHUThb 3aMefl/leHHe B3aHMOMEHCTBHSA pac-
TBOpa CcyJb}HTa HaTpUA C KHCJIOPOAOM BO3AyXa
B NMPHUCYTCTBHH 3THJIOBOTO CIIHpTA:

2 Na,S0, + 0, —2%, 9 Na,S0,.
[IpumeHneHue KaTtanusaTopoB cnocobeTBoBaNO Byp-
HOMY pa3BHTHIO XHMHYECKOH IPOMbILIJIEHHOCTH.
OHM LIMPOKO HCHOJIb3YIOTCS NMpU nepepaboTke Hed-
TH, NPHU CO3JaHHH HOBLIX MaTepHaJIOB, Hanpumep,
naacTMacc. Tak »Xe HCMOJB3YIOTCA H [AJsd 3allu-
Thl OKpYy2Kalolllel cpeibl, HanpuMep LJs CHUKEHUS
KOJIHYeCcTBa BpeJHbIX BellleCTB B BLIXJIOMHBIX rasax.

Bomnpoc 4.

A) Dusuueckue ceoiicmsa:

[Tpy HOpMa/BbHBLIX YCJOBHUSX KHUCJIOPOL — 3TO
ras 6es upera, BKyca H 3anaxa. OH HEMHOro Ts-
xesee Bosnyxa. Cna6o pacTBOpHM B BOLE H CIIHp-
Te, XOpOLIO PacTBOPHM B PACIIaBJIEHHOM cepebpe.
IIpu temmnepatype ~182,98 ° C craHOBUTCA XHUAKO-
cTeio OnepHo-roayboro usera. [Ipn Temnepatype
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-218,79° C 3arBepmepaet, NnpeicTaBiasiss cCoO0H CH-
HUe KPHCTaJLJIbI.
B) Xumuueckue csoticmsa:
fBasiercss cunpHBIM oKHcauTeseM. Kak npasuJio,
peakLUH MPOUCXOISAT C BblIe/NEeHHEM TelJa U CBeTa
(peakuuu ropeHHs):
S+ 0, » sVol ;
CeP2  kucnopon  okeup ceprt (IV)
4P + 50, » 2pPYOI ;
bocop Kuc/opon okcun docdopa (V)

3Fe + 20, — Fe'O": FellO,;

XeJe3o KHCJIOPOAL, KeJe3Has OKaJIHHa

OG6pasyeT nepoKcHIbI:
2Na+ O, — NalO}

HaTPHA  yycnopon NePOKCH]L HaTpHs

Bonpoc 5.

K [MpoueccaM OKHCJICHHS OTHOCATCA peaKLHH
B3aUMOAEHCTBHMS BelleCTBA C OKHCJIMTEJIEM. Yacrt-
HBIM CJiy4daeMm TakoH Pe€aKIu1 SBJASIOTCH peaKUHWH
B3aUMOJeHCTBUS BellleCTBa C KHucJjopoaomMm, B pe-
3YJbTAaTe KOTOPLIX O6p33leTCﬂ OKCHJIBI.

Si+ 0, — SiO, — okcua KpeMmHHs
2Z2n+ 0, — 2Zn0O — OKCHA LIMHKA
2Ba+ 0O, — 2Ba0 — okcun Gapus
4H, + O, — 2H,0 — Bona
4Al+30, — 2Al,0; — okcul allOMHHHS

o4



Bonpoc 6.

Cu,CO,(OH), — CuO + CO, 1 +H,0

Bonpoc 7.

4P +50,5 2P,0,
4A1+30, — 2AL0,

Bomnpoc 8.

B MenuuuHe kuciopon npUMeHSIIOT IJ15 Jle4EHHUs
60/IbHBIX C 3aTpyAHEHHeM IbIXaHUS, a TaKXKe IpH
ApYrux 3a60/1eBaHHUSX.

Kucnopon ucnosbsyercss W npd B3pbIBHBIX pa-
6oTax AJs1 paspylueHHs TBepHOil Cpeibl U TOPHBIX
MOpoJ, BEICTYIIAA B KayeCTBe OKHCJIHTEJIS.

- B mpouecce cBapkH KHCJOPOL HCHOJb3yeTcs
Onarogapsi TOMY, 4TO, B3aHMONEHCTBYS C [APYTHM
BEeLECTBOM amnmnapata (auetu/eHoM), obpasyercs
OrPOMHOE KOJHYECTBO 3HEPrHH, KOTOPOH MOXKHO
pacn/iaBHTb MeTa/lbl B MECTE UX COeJHMHEHHd, T. €.
CBapHUTb.

Peska MeTassa OCYyILeCTBJAETCS HEMHOro Io-
APYroMy: CHayaja MeTaJll PacrJaBJsieTcs aleTHJe-
HOM, 2 3aTeM CTpyeill KHCJIOpOZa NMpOXHraeTcs.

KucsnoponHble Mackii HCMosb3yioT B aBHALUH
¥ KOCMOHABTHKe JISl OLIXaHUs JIofeH.
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Kucnopon Bosgyxa HCNonb3yetcs ANS yBeJaHye-
HUSl HHTEHCUBHOCTH CXXHMIAaHHS TOMJIHMBA.

Tak>ke KHCJOPOL HCMOMb3YyeTCS B METaJIypriy,
HanpvMep B JOMEHHBIX Ie4yax AJaf ROCTHXKEHHUSA
HY>XHOH TeMnepaTyphi.

Bomnpoc 9.

Kucnopon ucnosb3yetcsi B Mpolecce IOblXaHHs
BCEX XXMBbIX OPTaHH3MOB Ha 3eMJle, a TaKXe B [po-
Lleccax THUeHHs U ropeHus. Hanpumep:

2CH, + 40, — 2CO, + 4 H,0-

OnHako conep:aHHe KHCJOpoga B aTMocdepe
NpakTH4YeCKH He MeHsieTCSi 3a cyeT (OTOCHHTE3a,
OCYILECTBJISIEMOr0 PaCTEHHSAMH.

cBeT, xJaopoduan

6CO, + 6 H,0 » CgH,,04 + 6 CO,

Bomnpoc 10.

B Haweli MecTHOCTM ofHa M3 napTHH opra-
HH30BajJa MHOXECTBO MEPONpUATHH MO TOocCajKe
aepeBbeB. K 3TOMYy COGBITHIO ObLIH MpPUBJEYEHDI
pas/iMyHble KJacchl 06LIeCTBa, B TOM YHCJE YYEHH-
KH ¥ CcTyldeHTH. M MBI ¢ ropaocTbio oco3HaeM, 4TO
KaXKIblif 3 Hac MOXeT Nocnoco6CTBOBAaTh pacluBeTy
Hawed PoauHel, nocague XxoTs 6bl OOHO HEPEBO.
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Bonpoc 11.

O6wan xapaxmepucmuxa. Kucnopon — caMeiit
pacrnpocTpaHeHHbIH 3JleMEeHT B 3eMHOI Kope.
Haxoxcoenue 6 npupode. Bxogut B cocTaB BOAbl
M BO3IyXa, a TaK Xe J[PYrHX HeopraHUu4ecKux
- M OpraHMYECKHX BelleCTB.
[loayuenue:
a) B JiabopaTopuu

2HgO 5 2Hg + 0, 1 ;
2 KMnO, - K,MnO, + MnO, + 0, 1 ;
MnO
2H,0, — 2H,0+0, 1 ;

MnQ,, ¢
2KClIO;3 —— 2KCI+30, T .
2Na,0, + 2C0O, — 2Na,CO; + O, T;
2 H2O  3JIEKTPOJIN3 2 H2 + 02 T ]
6) B HacTosllee BpeMs B MPOMBILIIEHHOCTH
KHCJIOPOA MOJY4aioT M3 BO3LYyXa.
Ddusuueckue ceoiicmsa. T'as Ge3 1BeTa, BKyca
u 3sanaxa. Cna6o pacTBOpMM B Bode M CIIHPTE,
XOpOLIO PAacTBOPHM B pacil/iaBJieHHOM cepebpe. Cy-
LIECTBYET B TPEX arperaTHbIX COCTOSAHHAX.
Xumuueckue ceoticmsa.
S+0,- S0,)
2Na + 0, — Na,0,
IIpumenenue. TlpumeHnsieTcss B MeLHLMHe, NpO-
MBILIJIEHHOCTH, [/ Pe3KH M CBapKH MeTasJIoB,
B aBHaLHH MU KOCMOHAaBTHKE.
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Bonpoc 12.

PacteHuss B KHBOTHbIE HCHOJBb3YIOT KHCJ0DPO]
IpH ObIXaHHUH!

CgH,,04 + 90, — 6CO, + 6 H,0.

3anaua 1.

a)
Hano:
SO,

Haimu:
wl) —?
w(0) —°?

Pewenue:
w = A/ M,
w(S) = 4,(S)/M(SO,) - 100% = 32/64 - 100% =
50%
®(0) = 100% - w(S) = 100% ~ 50% = 50%

Omegern: u(S) = 50%; w(0) = 50%.
6)

Haro:
KMnO,

Haumu:
oK) — ?
o(Mn) — ?
w(0) —?
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Pewenue:
o = A/ M
o(K) = 4;:(K)/M;(KMnO,) - 100% =
39/158 - 100% = 24, 7%
o(Mn) = 4;(Mn)/M(KMnO,) - 100% =
55/158 - 100% = 34,8%
®(0) = 100% - w(S) - w(Mn) =
100% — 24, 7% — 34, 8% = 40,5%

Omegem: w(K) = 24,7%; w(Mn) = 34,8%; w(0) =
40, 5%.

3apaua 2.

Harno:
Fe, O,
Fe;,O,
Haimu:
(.0(FC)1 -7
o(Fe); — ?

Pewenue:
W= A /M,
w(Fe), = 4i(Fe)/ M;(Fe,0,) - 100% =
112/160 - 100% = 70%
w(Fe), = 4.(Fe)/M(Fe,0,) - 100% =
112/232-100% = 72,4%
72,4 > 70
3uaumr, B Fe;0, xenesa Gosblue.

Omeem: Fe304 forade xKeJse30M.
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3anaua 3.

Hano:

w(0) = 65%
Hatmu:

m(0) —?
Pewenue:

o = m(0)/m(rena)
m(0) = m(tena) - w(0) =
m(yKaxuTte Ball Bec B Kr) - 0,65 = in(O) Kr.

Omeem: m(0O) = (ykaxuTe 34eCb MNOJYYHBLIYIOCS
Maccy) Kr.

§22—24
Bomnpoc 1.

Cocmas 8030yxa no obwvemy: aszor — 78,08%,
kucaopor — 20,95%, Gaaroponubie rassi — 0,94%,
okcun yraepona (IV) — 0,03%.

Cocmas 803dyxa no macce. azor — 75,50%,
kucaopon — 23,10%, 6aaroponsbie rasst — 1,30%,
okcug yraepona (IV) — 0,046%.

M(O,) = 32 r/monb, M(N,) = 28 r/monn, 32 >
28, 3HaYUT Macca ONHHAKOBOTO KOJIHYECTBA MOJIEK Y
Kucjaopona 6oJblie, yeM asota. [loaTomMy Kucsopona
no macce GoJsiblie, yeM 10 06beMy, a IJsi a30Ta M0
TOH 2Ke TNIPHUHHE — Hao6opoT.
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Bonpoc 2.

ConepmaHHe KHCJIopoaa H asoTa B BO34yXe
MOXKHO ONpPENEeNHTh NYTEM CXKHUIaHUS Kakoro-aubo
BeljecTBa noj KOJIOKOJIOM, 3aloJIHEHHOM BO3YXOM.

4P +50, — 2P,0,

IIpx 3TOM XHOKOCTb MOJHMUMaeTCsl NPHMEPHO Ha
1/5. 3HauuT Kucaoposa B Bo3ayxe npumepHo 1/5
(20%), sHauut asorta npumepto 4/5 (80%), Tak Kak
OH B pPeakLHI0O He BCTyMaerT.

Bomnpoc 3.

JlaBya3be HarpeBa/ MeTa/IM4eCKYyIO PTYTh B pe-
TOpTe Ha XapoBHe B TeueHHe 12 cyrtok. Kouen
peTopThl OblN MOABelNeH TMOX KOJOKOJ, MOCTaBJIeH-
HBIH B COCYL C PTyThio. B pesyibraTe ypoBeHb
DTYTH B KOJIOKOJI€ TOAHsJICS NpvMepHO Ha 1/5.
Ha mnoBepxHocTH pTyTH B peropTe 06pasoBasoch
BEILECTBO OpaHXeBOro LBeTa — OKCHA pPTYTH.
OcraBlUIKACA NOA KOJIOKOJIOM ra3 Oblj Henpuro-
OEH IS ObIXaHHs. DTUM OMBITOM OblJIO J0Ka3aHo,
YTO B BO3JYXe COAEpXKHUTCH npuMepHo 4/5 asora
i 1/5 kucsaopona (mo o6bemy).

Bonpoc 4.

He — remmii. Hcnoabpsywot npu cBapke, peske
U TMJIaBKe MeTaJlIoB, JJIsl 3alOJIHEHHS AUpUKalJelt
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U aspocrtatoB. XKHUAKHI reuil — camas XoJofHad
XKHAKOCTh Ha 3emJie, MIO3TOMY €ro HCIOJb3YIOT IJd
CO3LaHHUsl CBepXHU3KHX TemriepaTyp. [Ipumensiercs
KaK COCTaBHasl YaCTb MUCKYCCTBEHHOTO BO3AyXa IJisl
BOJ0/1a30B, TaK KaK OH MpeNoTBpalllaeT pa3BUTHE
KeCcCOHHOH 60JIe3HH.

Ne — HeoH. [lpuMeHsIIOT 4J11 HAMoOJIHEHHS ra-
30pas3psilHbiX TPYOOK, CHTHAJ/IbHBIX JIaMI paauo-
TeXHHYECKOH annaparypbl, WHAWKATOPHBIX JaMIl,
B TeXHHKe HH3KHX TeMIlepaTyp.

A, — apron. [IpuMeHsIIOT B aproHOBBIX J1a3epax,
B JIaMIax HaKa/JWBaHUS, B MUIIEBOH MNpPOMBIILJIEH-
HOCTH Kak fo6aBky E938, B ras3oBbIX ycTaHOBKax
N0XKapOTYLIeHHs, B MEAWLMHE BO BpeMs omnepalui
Kak AesuH(uuupymoliee CpeacTso.

Kr — kpunton. IlpumeHsitoT npH npou3BOACTBe
3JIEKTPOJIaMIl, JIaMI KapMaHHbIX (POHApHUKOB, IpH
TIPOM3BOACTBE CTEKJIONAKETOB MAJs CHUXEHHS MoTe-
pH TemnJa.

Xe — KceHoH. B menMuuHe 1Jsi PEHTTeHOBCKO-
r0 MCCJIE0BAHHSA TOJIOBHOTO MO3Td, KAK KOMIIOHEHT
KOMIIJIEKCHOTO HapKo3a, B KOCMOHAaBTHKe B Kaue-
CTB€ TOIMJIMBA [/ MOHHBIX Kopabsed KOCMHYECKHX
annapaTtoB, B aBTOMOOHWJIECTPOEHHH KaK OCHOBHOH
KOMIIOHEHT KCeHOHOBHIX (hap.

62



Bonpoc 5.

[Ipy ropeHHu BelllecTB B BO3AyXe M KHcJOpone
00pa3yloTcsi OKCHIBI, HO TOpeHHEe BellecTB B BO3-
AyXe MPOUCXOAHT MeAJIeHHee, TaK KaK cojepKaHue
Kucjaoposa B HeM Bcero 1/5. K Tomy e He Bce
BelllecTBa ropsT B atmMocdepe Bo3nyxa, Hampumep,
KeJseso. ‘

Bomnpoc 6.

Cxodcmea. Tlpu ropeHHH MPOCTHIX H CJIOXKHBIX
BELLECTB BbIAGJSAETCH TEMJIo H 00pa3yoTcsi OKCHIBI.
Pasauqus. Tlpu ropeHHH NMpOCTHIX BellecTB 06-
pa3yeTcsl ONUH OKCHJ: '

S+0,5 SO,

[Ipu ropeHun croxHBIX BelllecTB 06pasyoTcs
OKCHIbl T€X XK€ 3JIEMEHTOB, KOTOpbieé BXONAIT B CO-
CTaB CJIOXXHOT'O BelLeCTBa:

2C,H, + 50,5 4CO, + 2H,0

Bonpoc 7.

a) 2Ba + 0, - 2Ba0;

6) 4 Al + 0, 2 Al,Og;

B) 2Li+ 0,5 2LiO;
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r) 4P + 0,5 2P,0;

1) 2H, + 0,5 2H,0;
e) 2H,S + 0,5 250, + 2H,0;
%) 2C,Hg + 0, 4CO, + 6 H,0;
3) 2C,H, + 0, 4CO, + 2 H,0.

Bomnpoc 8.

Jlnsi BOSHUKHOBEHHU S FOpPeHHsl HeOOXOAHMO HaJIH-
YHe JBYX YCJOBHH: HarpeBaHHe roployero BELIeCTBA
AO TeMIepaTyphl BOCNJIaMeHeHHUS W NOCTYI KHCJO-
poxa.

a) Ecnu Ha uyesoBeke 3aropesnach ofexna, Jyuy-
lle BCEro HCMNoJb30BaTh BORy. Ecau Boga HeLOCTYM-
Ha, TO MOXHO HCIOJIb30BaTh XHUMHYECKHH MNeHHBbIH
¥ BO3/YLUHO-TIEHHbIH OTHETYLIHWTEJIb. TaK XKe Ha I10-
CTpajaBLLero MOXHO HabpocHTb ac6ecToBOe OfeSI0,
OHAKO 9TO MOXET yBEeJHYHTb TAXKECTb 02KOTO0B.

6) Ilpu TylueHHH TOPIOYHX XKHUIKOCTEH, Hampu-
Mep, OeH3MHa, BOLOH MOJIL30BaThCsl Hesb3sl, T. K.
NPH 3TOM BBIAEJSAIOTCS TOKCHYHblE WJH TOpiouHe
rassl. [l 3TOro HCMOJB3YIOTCA MOPOUIKOBbIE Or-
HeTYyLIMTe H, KoTopble 3acbinaroT niamsa. Ilpu ort-
CYTCTBHHM TaKOTO OrHETYIUHTeJsi MOXHO 3achlnaTh
MJIamMsi TeCKOM HJIH 3eMJied].

B) Hnasa TylieHHs JiecoMaTepHasoB HCNOJb3YIOT
Bony. Opnako, y 0O6bl4HOH BOAbI €CTb HeNOCTa-
TOK: OHa IJIOXO CMa4yMBaeT TBepAble MaTepHaJbl
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H 0COGEHHO BOJIOKHHCThle BellecTBa (IpPeBeCHHY).
[Tostomy noxapHble K Bome A06aBJSIOT TaK Hasbl-
BaeMble CMauMBaTeJH.

r) Jns TylweHuss HeTH Ha MOBEPXHOCTH BO-
Obl UCIOJb3YeTCs ChellHaJbHasi BO3AYLIHO-MeXaHH-
ueckasi neHa. OrHeryulauiee AeHCTBHE BO3JYLIHO-
MeXaHH4eCKOH IeHbl 3aKJ/04aeTcs B NpPeKpalleHHH
JOCTYINa KHCJIOPOJa, a TaKXKe B OXJaXKAEeHUH Tropsi-
11eH XKHAKOCTH.

Bomnpoc 9.

MelneHHBIM  OKHMCJIEHHEM HAa3LIBAIOT npouecc
MEIJIEHHOr0 pearupoBaHus C KHCJOPOAOM, IpH
KOTOPOM TEIIJOTA BBIAENAECTCHA I1OCTENEHHO. an/I-
MepaMH MEOJIEHHOTO OKHCJEeHMS MOXXHO CHHUTaTh
MMPpOUECChHl THHEHHA H O6paSOBaHHﬂ PXKaBUHHBI 2KE-
Jiesa.

Bomnpoc 10.

Baaropaps npoueccam rHHeHUs IPOUCXOOUT KPY-
roBOpPOT BelllecTB B INpHpone. ['HHeHHe yao6GpeHUH
HCIOJNIb3YEeTCA B CeJbCKOM XOSHI':ICTBG, HaIllpuMmep,
B napHHKax. OfHako Me[JleHHOe OKHCJIEHHE MOXeT
MPHHOCUTbL H BPEN: OKHCJEHHe XKeJjle3a MOXeT MpH-
BECTH K BO3HMKHOBEHHIO pXKaBUHMHBI, T. €. INOpUYe
M3JEJIHH H3 HEr0 H3TOTOBJIEHHBIX.
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Bonpoc 11.

Peakuus CropaHua BOIOpOa B KHCJODOAE 3K-
30T€pMHUYECKAsA, T. K. HPOUCXOOHMT C BHIACJEHHEM
60JIbLIIOT0 KOJIMYECTBA TEIJIOTHI:

2H,(r) + Oy(r) = 2H,0(x) + 572 kJIx.

Peakuus pasnoxenus 6pomuna cepebpa 3HOO-
TepMHYecKas, T. K. [POHUCXOAUT C MOLJIOUIEHHEM
TeNJOThI:

2 AgBr(xp) = 2 Ag(xp) + Bry(r) - Q-

Bonpoc 12.

B TepMoxuMHueckHX ypaBHEHHAX YKasbiBaeT
TeJIOBO# 3¢(eKT peaklHH. Tak ke B HHX INPHHS-
TO YKa3elBaTh arperaTHoe COCTOSHHe BCTYMAIOUIHX
B PEaKLHIO BeLleCTB.

3 H,y(r) + Ny(r) = 2NH,(r) + 46 x]JIx

JlaHHOe ypaBHeHHe TepMOXHMHUYeCKoe, T. K. YKa-
3aH TeIJIoBOH 3(PQEKT peakLHH.

Bompoc 13.
2 NH,(r) + 1,504(r) = Ny(r) + 3 H,0(x) + 766 kJIx

2CO(r) + Oy(r) = 2CO, + 566 k1dx
2 Ca(k) + Oy(r) = 2Ca0(x) + 1271,20 x Ik
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3agaua 1.

Hano:
V(H,) =100 n
m(l aH,)=0,09 r

Haimu:

Q—?

Pewenue:
2H,(r) + Oy(r) = 2H,0O(r) + 484 x[Ix

m(100 aH,) = 0,09 - 100 =9 (r)

M(H,) = 2 r/mons

v(H,) = 2 Mo

mH,)=2-2=4(r)

Torna, ecau Ha 4 r Hy yuuio 484 kJIXx, To Ha
9r —x

x=484-9/4 = 1089 xJIx

Omeem: O = 1089 kJIx.

3agaua 2.

Mano:
0O = 33520 g JIx

Haumu:
m(C) — ?
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Pewenue:

m(l monpb C)=12r
Torna npu cropauuu 12 r yrnepona sblaedsiercs

402,24 x1x, a npu cropanuu x r — 33520 kJIx

C+0, =CO, +402 4 xIx
M@C)y=12

x=12-33520/402,24 = 1000 r

Omeem: m(C) = 1000 r.

JlaGopaTopHbie ONbITHI

8. O3HakoMiieHHe ¢ 00pa3slaMid OKCHIOB.

dusuyeckue cBOHCTBa

Hassauue
ArperaTHoe Liget 3anax
COCTOsIHHE

Oxcup meau Teepasiit UepHbi# He nmeer
{n CuO
Oxcua Teepantii KpacHo- He umeer

wenesa (IIT) KOpUYHEBBI
Fe,O,

Boga H,O Kupkas BecupeTnas He umeer
Oxkcun Teepawiii Benwiit He umeer
KaJbLus

Ca0

OkcHa cepbl laz BecuseTHblii Peskuii
(IvV) 502
Oxcuz las BecuBeTHBIH He umeer
yriaepona

(Iv) CO2
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Hemonekynsapuoro crpoenus: Fe,O4, CaO, CuO.

Mounekynsiproro ctpoenus: HyO, SO,, CO,.

BelliecTBa HeMOJIEKYJSIPHOrO CTPOEHHA Haxo-
IUThCS B TBEPHIOM arperaTHOM COCTOSHHH M HMe-
I0OT BBICOKHE TeMIeparyphl NJaBsieHHs. BellecTsa
MOJIEKYJ/IIPHOTO CTPOEHHSI MOTYT ObiTh TBEpIbIMH,
XKHUIKHMH HJIH ra3oo0pasHbIMH, HMEIOT HU3KHe TeM-
mepatyphl IJaBJeHHS.

ITH OKCHIBl MOXHO TIO/YYHTb, HampUMep, rope-
HHeM IPOCTBbIX BeLLeCTB:

2Cu+0, — 2Cu0;
4Fe + 30, — 2Fe,0y;
2H, + 0, — 2H,0;
2Ca+ 0O, —> 2Ca0;
S + 0, — SO,;
C+ 0, — CO,.

IIpakTuueckas padora 3

2. T'opeHne B Kucjopope yrisi 4 cepsl.

a) Ilpu ropenuu yruis obpasyeTcsi YryieKHCJBIH
ras

C+0,—COyT
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luppokcua Kanblusi pearupyeTr ¢ pacTBOPEHHLIM
B BOME YIJIGKHCJABIM Ta3oM, [03TOMY MPOH3OLLJIC
MIOMyTHEHHE W3BECTKOBON BOIBI.

Ca(OH), + CO, — CaCO4 | +H,0.
6) Ilnamst nproGpeTaeTr ApKO CHHUI IBET

S+ 0, — SO,.
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Inasa III. Bonopon,

§25—27
Bonpoc 1.

XumHyeckuii 3Hak Bopopoga — H. OTHocuTesb-
Hasi atomHas ‘Mmacca A.(H,) = 1,008. Xumuyeckas
¢opmysa coenvenns — H,. OTHocuTensHas moie-
KyaspHas macca M (H,) = 2,016. B coeaunenusx
BOLOPOA ONHOBAaJEHTeH. Bomopom BXOLHT B COCTaB
HeOpraHHYeCKHX U OpraHHYeCKHX COelHHEeHHH.

Heopeanuyeckue coedunernus:

Kucnoroi: HNO,; — asoTHas, HCl — consinas,
H,SO, — cepnas, H;PO, — oprodocopHas.

Conu: NaHNO,; — runpounntpar natpus, NH,Cl —
xnopua ammonus, CaH, — runpun Kanbuus.

Oxceunaer: Hy,O, H,0,. )

OcHoanusa: Cu(OH)2 — ruppokcun menu, NaOH —
ruapokcun Hatpus, Ba(OH), — runpoxcun 6apus.

OpeaHnuueckue coedureHus:

Bo/ibIuMHCTBO OpraHlyecKHUX COefMHEHH conep-
xaT Bomopon: CH, — meran, CgH,,Of — raoxosa,
CoH;OH — 3tun0Bblit cnupT.

Bonpoc 2.

5H — 5 aTtomoB Bomopona.
2 H,—2 monexyanl Bomopona.
6 H — 6 aromoB Bomopoza.
3 H,—3 mouiekysnbl Bogopoza.
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Bonpoc 3.

Bodopod — camblii pacnpocTpaHeHHbIH XHMHYe-
CKUM1 sseMeHT Bo BcenenHofi. OH siBasieTco ri1aBHOH
cocTtaBHO# yacTbio CoNHIIA, a TaKXKe MHOTHX 3Be3[.
Ero nons cocrasaser 0,88% oT macchl Bcex Tpéx
060J104eK 3eMHOM KOpbl (aTMocdepbl, THAPOCHEpSI
H Jautoctepsl). CBOGOLHBIH BOLOPOA COCTOMT K3
monekyn H,. On uacTto comepxurca B ByJKaHH4Ye-
ckHX rasax. OmHako, B IpHpOe Yalle BCTPeYaeTcH
B CBI3aHHOM cocTosHWM. Hampumep, Boaa, ruuna.
B BuIe coemuHeHHH C yrJepoioM BOLOPOJ BXOAHT
B COCTaB He(TH, rOPIOYHX MPHPOLHBIX Ta30B U BCeX
OpraHM3MOB.

Harno:
H,O
CH,
Haumu:
w(H) > ?

Peuwenue:
® = A;/M;
o(H)(B Boge) = (1-2)/(2 + 16) - 100% = 11%
w(H)(B Metane) = (1-4)/(12 +4) - 100% = 25%
11% < 25%

Omeem: B MeTaHe CooepxKaHue BOAOpOLa BhIIIE.
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Bonpoc 4.

[loaywenue s0dopoda 6 npomblLULEHHOCMU.
Konsepcusi ¢ BonstHHIM Mapom:

CH4 +H,0 20°¢ CO + 3H2 (p-s o6MeHa)

[loay4uenue sodopoda 8 rabopamopuu.
JleficTBHe pa3GaBieHHBIX KUCJIOT HAa METAJLIBL.

Zn + 2HCl — ZnCl, + H, T (p-7 3ameluenus)
Zn + H,SO,; — ZnSO, + H, T (p-7 3amelueHus)

B3aumozeiicTeie KaJbliKsi ¢ BOLOIA:
Ca+ 2H,0 — Ca(OH), | +H, T (p-5 3amelueHus)
[unponus rugpunos:
NaH + H,O — NaOH + H, 1 (p-s 3ameLieHus)
HeiicTBHe menoqeﬁ'ua LMHK HJIH aJIOMHHHH:

2Al +2NaOH + 6 H,0 — 2 Na[Al(OH),] +3H, T
(p-f coenHHeHHA)
Zn+2KOH +2H,0 — K,[Zn(OH),] + H, 1
(p-s1 coeIuHeHH )

PaanoxeHnne Boabl pHu JEHCTBHH TOCTOAHHOIO
SJICKTPHUYCCKOr'0 TOKaA.

' 2H,0

NOCTOAHHBIR TOK

»2H, T +0, 7
(p-2 pasJjioxeHHs)

BsaumoneiicTBHe aKTHBHBIX METAJLJIOB C BOLOH.
2Na + 2H,0 — 2NaOH + H,, 1 (p-s samellieHus)
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Bonpoc 5.

2 Al + 6 HCl — 2AICL +3H, 1
2 Al +3H,S0, — Aly(SO,); +3H, 1

Bomnpoc 6.

[Ipu ycnoBum, uto o6a rasa B cocymax Oes
npuMeced M JAOCTynma BO3AyXa K HHM HeT, TO
B COCYJ, C KHCJIOPOIOM MOXHO MOMECTHTb TJEILLYIO
JYYHHY — OHa 3aroputcsi. EcJii MOMeCTUTb JIYUHHY
B COCYI C BOLOPOAOM OHAa MOTYXHeT.

Bonpoc 7.

Kuciopon Tsxesiee Bo3yXa, II03TOMY 4YTOOHI ero
nepeJiMTb U3 OHOTO CTaKaHa B ApYyro#, MycToH cTa-
KaH pacroJjlaraeM CHH3y, CTaKaH C KHCJOpPOOOM —
CBEpPXY. '

Bopmopon Jsierue Bo3ayxa, Mo3ToMy CTakaH € BO-
AOpOAOM HeoO6XOoMMO paCNoJIOXKHUTh CHHU3y, a My-
CTOH — CBepxy.

Bonpoc 8.

B32HMOI],€I:ICTBPIG CO UIeJIOYHBIMHM H LIE€JIOYHO-
3€MEJIbHBIMHU MeTaJlJIaMHu:

2K+H, — 2KH
Ca+H2—>CaH2
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B3auMmozneiicTByeT ¢ HeMeTalNaMH:

3H, + N, =5 2NH,
H, + Cl, — 2 HCl
H, +S5 H,S
F,+H, — 2HF
Peakuus o6pasoBaHm{ BOIEBI H3 BOOOpOda H KHC-
JiopoAa CHJIbHO 3K30TepMH4YHa:

2H, + O, = 2H,0 + 573 xx
BsaumonelicTByeT ¢ raJioreHHAaMH MeTaJJIOB:
CuCl, + H, — Cu + 2HCI

B3aumozeiicTByeT ¢ OKCHIAMKH METAJJIOB:

CuO + H, 5 Cu + H,0

Bonpoc 9.

a) HgO+H2—'> Hg + H,O
6) FeO - Fe;03 + 4 H, - 3Fe + 4H,0
B) WO, +3H, > W +3H,0

B sTHX peakuusix BOZOpOA SBJSIETCSH BOCCTaHO-
BUTeJieM. B pesynbraTe peakUWH MeTaslsibl H3MeHs-
IOT CBOKO CTENEHb OKHCJICHHS C MOJIOXKHTENBHOH Ha
HYJIEBYIO, T. €. NMPHCOEOHHSAIOT 3JMEKTPOH, NPH 3TOM
NPOMCXOLHT MPOLECC BOCCTAHOBJEHHSI.
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Bonpoc 10.

Bonopon npHmeHSAIOT IpH CHHTE3€ aMMHaka, Co-
JISHOH KHCJIOTBI, METHJIOBOTO CNUPTa, CHHHUJbHOH
KHCJIOThl, & TakK »Xe IpPU THAPOreHH3alHH XHPOB,
THAPHPOBAaHWHK YIJIsl, Macesq W yryeBonopopos. Bo-
LOPOJ MCMOJB3YIOT IIPH CBapKe M pe3Ke MeTaJJoB,
TIPY U3rOTOBJIEHHHU JIaMIl HAKaJHWBaHUA U JparouleH-
HBIX KaMHe#. B MeTannypruu Bomopod HCHOJB3YIOT
KaK BOCCTaHOBHTE/JNb OKCHIAOB HJH XJOPHULOB AJIA
NoJydyeHHss MeTa/JIoB U HeMmeTaJsoB. Bomopon uc-
MOJIb3YIOT [AJIS1 OXJa)KIAeHHS MOILUHBbIX reHepaTOpoB
3JIEKTPUYECKOro TOKa, a ero H30TOMNbl HAXOAAT IIPH-
MeHEeHHe B aTOMHOH 3HepreTHke. PaHee nupuxabJiu
Y BO3LYLIHble LIAPB! 3aMOJHSNU BOLOPOLOM, T. K. OH
Jerye Bo3jayxa. B Hacrosiiee Bpemsi HCMo/b3yeTcs
B KauecTBe pakeTHOro tomjauBa. Bepyrtcsa uccieno-
BAaHHUA N0 NPUMEHEHHI0 BOLOPOLA KaK TOIMJIHMBA AJ4
JIETKOBBIX U TPY30BbIX aBTOMOOWJIEH, T. K. BOHO-
poIHble IBHIraTe/Nd He 3arpssHsAT OKPYKaIoIIYIo

cpeny.
Bomnpoc 11.

Obujasn xapaxmepucmuxa 8odopod. Bonopon —
caMblil pacnpoOCTpaHEeHHbIH XUMHUECKHH 3JIeMeHT BO
BcenenHofl.

Haxoxcdenue 6 npupode. CoctaBaseT okoso 1%
OT Macchl BceX TpéXx oboJoyeK 3eMHOH Kopbl. B npu-
pole dyalle BCTPeYaeTcs B CBSI3aHHOM COCTOSIHHH
(Bonma, MeTaH, B OpraHUYeCKHX BellecTBax).
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[Toayuenue.
a) B na6oparopuu:

Zn +2HCl — ZnCl, + H, 1
Ca+2H,0 — Ca(OH), | +H, 1
NaH + H,0 — NaOH + H, 1
2 Al +2NaOH + 6 H,0 — 2Na[Al(OH)4] + 3H, 1

NMOCTOAHHBIM TOK

2H,0 »2H, 1 +0, 1
2Na + 2H,0 — 2NaOH + H, 1

6) B npoMbliLI/IEHHOCTH:
CH, +H,0 =25, CO + 3H2

Pusuueckue csoiicmsa. Bomopox — camblil Jér-
kUi ra3. Ilpy HOpMasbHBIX YCJOBHSIX — 3TO ras
6e3 11BeTa, 3anaxa U BKyca. Bomoponx xopoiuo pac-
TBOPHM BO MHorux Metanaax (Ni, Pt, Pd u np.).
IMpakTHuecKH He pacTBOPHM B cepebpe. YKumkwii
BOZIOPOL — 3TO 6eclBeTHast XHIKOCTb, OYeHb JIET-
Kas ¥ Tekyudas. TBepirlil Bopopor — cHeronono6Has
macca. [Ipu BEICOKOM ZaB/eHHH BOAOPOA MEPEXOLHUT
B MeTaJlJIHYecKoe COCTOsIHHE.

Xumuuecxkue csoticmsa.”

2K + H, — 2KH
3H, + N, —5 2 NH,
2H, + 0, = 2H,0 + 573 klIx
CuCly + Hy — Cu+ 2HCI
CuO + H, 5 Cu + H,0
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[Ipumenenrue.

[IpumeHsieTcst B XWMHYECKOH NPOMbBILIJIEHHOCTH,
pYU CBapke U pe3ke MeTaJlJIOB, B aBUALUHH U KOCMO-
HaBTHKe.

JlaGoparopHbie ONbITHI

9. IlonyyeHHne U CBOMCTBA BOAOPOJAA.

1) TlotoMmy, uTo BOLOPOL Jierye BO3AyXa.
2) Bomopon ropwr.

2H, + 0, — 2H,0

3 Zn+ 2HCI — ZnCl, + Hy 7T

LLHHK COJIIHaA KHCJ0Ta

XJOpPHA UMHKa  BOAOPOR

10. B3saumogeiicTBHe BOJOpOAA C OKCHAOM Me-
au(IT)

1) ITotomy, uTo npu paboTe ¢ BOLOPOAOM COLEp-
Xauiem MpHUMecH, MOXeT ObITh B3DHIB.

2) Tak KakK B XOfe TNpPOHUCXOASILEH peaKLHH
obpasyercsi Boga W ee KanesbKd CTEKalOT uepes
OTBEPCTHE MPOGUPKH.

3) Tak Kak peakuusi NPOTEKAEeT ¢ pacKajeHHbIM
okcuaom menu (II).

4) W3 wyepHoro mnopowka okcupa Mead (II)
obpasoBaJsiack MeJb B CBOGOJHOM COCTOSIHHH, a OHa
UMeeT KpaCHOBaThif LBeT.
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t
5) CuO+H, — Cu+H,0 — peakuus samerueHus.
6) OmnbiT MokasaJj, uTo Bogopon — ras 6e3 LiBeTa
M 3amaxa, 4, YTO BOJAOPOJ SIBJsSeTCSl BOCCTaHOBHTe-
JIeM.
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I'nara IV. PactBopnl. Bona

§28

Bompoc 1.

Pacmsopamu Ha3bIBalOT rOMOTeHHBIE CHCTEMBI,
COCTOSILIHE M3 MOJIEKYJ PacTBOPUTENS M 4YacTHI
pPacTBOPEHHOTO BELECTBA, MY KOTOPBIMH IPOHC-
XOIAT (PU3HYeCKHe U XUMHYEeCKHe B3aHMOLEHCTBHS.

B oTsnvune oT pacTBOPOB, CyCHEH3HH H 3MYilb-
CUM — HeO[HOpONHble CHCTeMbl. B HHUX TBeproe
BEILleCTBO B BHJE HaCTHI paclpelesieHO B KHIKOM
BeILleCTBE BO B3BelleHHOM cocTosiHUM. [log meit-
CTBHEM CHJIBI TS)KECTH TBepible YacTHLbl MOTYT
ocezaTh.

Bomnpoc 2.

Pacmeoper — opHOponHble cHUCTeMB. B HHUX
YacTHLbl pACTBOPEHHOr0 BelleCTBA BHELIHe HEOT/IH-
YHMBl OT pacTBOpHTeJsA. HacTHlHl PacTBOPEHHOrO
BelllecTBa B pacTBOpe paclipelie/ieHbl PaBHOMEDHO.
CMmecu — HeOIHOpPOAHBIE cHCTeMBl. B HHX 4acTH-
LBl BellecTB, OOpasyoLIMX CMecb, KaK MpaBuJo,
pacrnpeziefieHbl HepaBHOMEPHO.
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Bonpoc 3

Pacmsopumocms — 3TO CHOCOGHOCTL BellleCTBa
00pa3oBLIBaTh C APYTHMH BelleCTBaMH ORHOPOAHBIE
CHCTeMbl — DACTBOPbI, B KOTOPbIX BELIECTBO HAXO-
IMTCA B BHJIE OTHEJbHLIX 4TOMOB, MOJIEKYJ/, HOHOB
UM Apyrux dactuu. PactBoprMocTbh xapakTepusy-
eTcs MAaKCHMaJbHO BO3MOXHBIM YHCJOM I'DPaMMOB
BellecTBa, crnoco6Horo pactBoputbes B 100 r pac-
TBOpUTEJS TpH daHHO# Temneparype. Ilpu no-
BLIIIEHHH TeMNepaTypsl pacTBOPHMOCTb TBEPAbIX
BeLECTB, KaK IPaBHJIO, YBeJHYHBaeTcsl, ra3oobpas-
HbIX — yMeHblIaeTcs.

Bompoc 4.

JlumoHap npencrasisieT co60i pacTBOP YI/I€KHC-
JIOTO Ta3a B XKHAKOCTH, 3aKaUeHHLIH B 6YTHIb MOL
naBjieHueM. IIpu OTKpeiBaHWM OYThIJIH NMPOUCXOAUT
BbIPABHHBaHHE [aBJIEHHS, B pe3yJbTaTe Yero ras
BbIIEJISIETCS] B BO3MYX, Ile JaBJIeHHEe HHXe.

Bomnpoc 5.

JIJisi IpUroTOBJIEHUS pacTBopa ¢ 3ajaHHOH Mac-
COBOHM moJsied OOBIYHO MOJIb3YIOTCA pacyeTamu Mo
opmyue:

m(pacTBOpsieMOro BellecTBa)
m(TOTOBOrO pacTBopa)
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Hanpumep, HyxHo npurotosuth 100r 10% pac-
TBOpa xJopuna 6apusi. Y13 popmynbl Haxonum:

m(BaCl,) = w(BaCl,)-m(pactBopa) = 0,1-100 =10 r,

10 ecTb ans npurotosieHus 100 r 10% pactBopa
xJgopuna Gapus Heobxoaumo B3sith 10 r yHcTOro
Gapus xJopuza.

Bonpoc 6.

Hacviujennetti pacmeop — pacTBop, B KOTOPOM
pacTBOPEHHOE BEIIECTBO MNpPH MAAHHBIX YCJIOBHAX
LOCTHI/I0 MaKCHMaJIbHOH KOHUEHTpauuH U GoJbie
HE pacTBOpSeTCH.

Kornyenmpuposannsiii pacmeop — pacTBoOp C BbI-
COKHM COfiepXKaHHeM PacTBOPEHHOTO BeLIeCTBa.

Jlns' MasopacTBODHMBIX BeLUECTB HaChllLleHHbIH
pacTBOp He OyleT KOHLEHTPHPOBAaHHLIM, HaNpUMep,
cona (NaHCO;), nns Xopollo pacTBOPUMBIX KOH-
LLeHTPUPOBAHHBIH PacTBOP He OyleT HAaCbIILEHHBIM,
Hanpumep, cosb (NaCl).

3agaua 1.

Hano:
m(p-pa) =500 r
m(KNO;) = 120 r
Haamu:
PactBopumocts KNO,; — ?

82



Pewenue:
m(H,0) = m(p-pa)-m(KNO;) = 500-120 =380 r
Torga cocraBuM nmponopuio:
B 380 r Hy,O pacteopserca 120 r KNO,
B1000r — x
x = 1000 120/380 = 315,79 (r)
Tak kak p(H,0) = 1 r/em?, To MoOXKHO |
V(H,0) = m(H,0)/p(H,0) = 1000/1 = 1000 mx
To ects B 1 &1 Bogbl pacTBOpsieTcs
315,78 r KNO,.

Omeem: pactsopumocts KNO, = 315,78 r/x.

3apaua 2.

Hano:
m(H,0) =513 r
m(conu) =27 r

Haimu:
w(conyn) — ?

Pewenue:
w(conn) = m(coan)/m(p-pa)
m(p-pa) = m(Boabl) + m(conu) = 513 +27 =540 r
o(conn) = 27/540 - 100% = 5% '

Omeem: w(coan) = 5%.
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3anaua 3.

Hano:
m(p-pa) =25r
m(conu) = 0,25
Haidmu:

w(coau) — ?

. Pewenue:
w(coau) = m(conu)/m(p-pa) - 100% = 0,25/25 =
Ir

Omeem: w(conu) =1 r.

3anaua 4.

Hawno:
w(NaOH) = 0,2
m(p-pa) = 500 r

Haiumu:
m(NaOH) — ?

Pewenue: |
®(NaOH) = m(NaOH)/m(p-pa)
m(NaOH) = w(NaOH)-m(p-pa) = 0,2-500 = 100 r

Omeem: m(NaOH) = 100 r
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§29

Bonpoc 1.

Yro6bl BbIBECTH (OPMYJbl BOABl, IIPOBOASIT ee
pasJioKeHHe TOJ [eHCTBHEM 3JIEKTPHHECKOro TOKa.
B pesynbrate o6pasyioTcs rasel: BOOOpPOL — JBa
ob6beMa ¥ KHUCJAOpoA — ofuH ob6beM. [IpH HopMmaib-
HBIX ycJioBHsIX 1 71 Bomopona Mmeer maccy 0,089 r,
a | a xucaopoga — 1,429 r. K3 storo MoxHO
chesiaTh BBIBOJ, YTO

V(1 a1 Bonopona)
V(1 a1 xucaopona)

=(0,089-2):1,429=1:8.

Tak xak B MoJsieKyJsie BOAbl He MOXXeT OBbITb MeHb-
lle OAHOFO aToMa Kucsopofa (16 a. e.Mm.), a mpo-
CTelilllee MacCoBOe OTHOLIEHHE BOJOPOAa K KHCJO-
porny paBHo 1 : 8, To B MoJleKy/se BOAbI MOJMKHO
ObITh ABa aToMa Bogopoia (2 a. e.M.). 3Hauur,
dopmyna monekyas sonsl H,O.

IlokasaTb KauecTBeHHbIH COCTaB BOAb! ONBITHLHIM
NyTeM CMOINIM TOJbKO B KOHLE BOCEMH3JLAaToro
CTOJIeTHS TIPH CXKHUT'AaHHHU rasa BOJOPOLA B Kncndpo-
ne. IlpubnusuresbHo B TO Ke BpeMsl COCTaB BOMbI
nokaszan JlaByasbe NyTeM Da3/OXKeHMs ee Ha CO-
craBHble yacTH. OH NponycKas yepe3 packajéHHBIH
pyxelHbl# cTBoJ mapbl Boabl. OT OeHCTBHS BbICO-
KOH TeMIlepaTypbl Boja pasJjaranacbh. B pesynbraTte
KHCJIOPOJL COENHHSJICS C XKeJe30M, a Ha BHYTPeHHeH
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TIOBEPXHOCTH CTBOJIA MOSABASJACH KeJle3Hask OKaJH-
Ha. M3 crBosia Bbixoausn ra3 — Bomopon. Kouau-
YeCTBEHHbIH COCTaB BOABI MOXHO [OKa3aTb NyTeM
ee cuHTe3a. [lisgs 3TOro HMCMOJb3YIOT 3BIHOMETP.
[IpHHLKO NpOBeNeHHs OMbITAa 3aKJIOYaeTCs B TOM,
UTO B 3aMKHYTOH CHCTeMe B pe3y/bTaTe AeHCTBUS
HCKpbl NIPOTEKaeT peaklUusi 00pa3oBaHUS BOIbl U3
BOAOpPOZA H KHCJOpoma. YpoBeHb BOAbI B mpu6o-
pe MOAHHMAaeTCs SKBHMOJISPHO KOJHYECTBY B3ATHIX
rasoB. Tak, ecqu B3siiM [OBa obbeMa KHCJIOpoAa
M J1Ba o6beMa BONOpPOA2, OCTaHETCS OOUH 00beM
KHCJIOpOAIa.

Bonpoc 2.
Hano:
V(O) =6 ma
V(H,)) =1 mn
Haiimu:

Kakoii ras v B KaKOM KOJIHUECTBE OCTasICA.

Pewernue:
2H, + O, — 2H,0

V(H,)/V(0,) =2/1

Torna ecau B peakuuio Bctynua 1 ma Bomoposa,
TO KHCJIOpPOAa BCTynuJgo 1 :2 =.0,5 (ma).
3HauuT KHcaopoga octajnoch 6 ~0,5 =5,5 ma.

Omeaem: OcTtanochb 5,5 MJ KucJ0poaa.
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Bonpoc 3.

B coBpemMeHHOM MHpe K INHTbeBOH BOZe MpH-
MEHSIIOT CTpPOrHe TpeGoBaHHS, yTBepxJeHHble Bce-
MHUPHOH OpraHH3auMH 34paBOOXpPaHEHHS H CTaH-
HapTaM# oTaelbHbIX rocyaapctB. OCHOBHBIMH M3
3THX TpeGOBaHMR ABJSAETCA OTCYTCTBHE MNpHMeceH
¥ G6oJie3HeTBOPHbIX MHKpoopraHusmoB. Eciau Bo-
ny OepyT H3 MNpPHPOAHEIX BOJOEMOB, TO CHayaja
el HalT OTCTOATHCA B CHelMalbHLIX OacceiiHax,
3aTeM (HJBLTPYIOT 4epe3 CJIOW MeCKa H Cheuualb-
Hele ¢uabTpel. O6e33apakMBaHHe BOJAb MPOBOLAT
O30HOM, YJbTPa(HOJETOBBIMH JIYYaAMH HJIH XJIOPOM.

Bonpoc 4.

JIUCTHAIHPOBAaHHOH HAa3bIBAIOT BOAY, NPAaKTH-
4YeCKM He COJepXaulyld MOCTOPOHHHX MpHMeceH
¥ BKJoYeHHi. Ee nonyuaior puctuansumei. [pun-
LM IUCTHJIAUMH 3aKJIoyaeTcsi B TOM, 4TO BOAY
UCTapsIoT, ee Tapbl OXJaXJaloTcs W cobuparoT-
Cl B CHelHa/bHYI0 eMKOCTb, NPHMECH NpPH 3TOM
NpakTH4YeCKH He ucnapsworcd. JHcTuannpoBaHHas
BOJa IIpHMMeHsieTCs B MeAMLHHe [J1s1 BblBOJA M3
OpraHH3Ma LUJIAKOB, AJl H3rOTOBJIEHHS JIEKapPCTBEH-
HbIX NpenapaToB, B XMMHYECKOH NPOMBILLJIEHHOCTH,
B J1aBOpaTopUsX /s aHANM30B, B OXJIANHTEJbHBIX
CHCTeMax aBTOMAlUWH. MHOTAa MOXHO YCJbILAThb
MHEHHe, YTO [OXJAEeBas BoJa MO CBOEMY COCTaBY
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6/M3Ka K AHCTHJIHpOBaHHOH Boje. OaHako caeny-
eT NMOMHHMTb, YTO OOXIb — 3TO BJara, HCHapsio-
Hasics C NOBEPXHOCTH BONOEMOB M YBJaXXHEHHOH
TMOYBHI, B KOTOPbIX COIEPKHTCH MHOXECTBO 3JleMeH-
ToB. HeGnaronpusitHas 3koJiordueckass o6CTaHOBKA
TaKXKe CNocoOCTBYET 3arpsi3HEHHIO JOXKAEBOH BOMbI.
[Ipn nmageHuu noxnaeBasi Kamis BecoM 50 MHJLIH-
rpaMMOB MNpoMbiBaeT 16 JUTpPOB BO3LyXa, a OOMH
JHTP HOX[IeBOH BOAbI MOIIOIAET IPUMECH, Colep-
xauwHrecs B 300 TeicsAuyax auTpoB Bo3nyxa. Ilostomy
HOXKAEBYI0 BOLY NUCTHJJIHPOBAHHOH CYHTATb HeJlb-
311.

Bonpoc 5.

Pasnosxcenusn

NOCTOAHHBIA JMEKTPHYECKHA TOK

2 H,0 » 2H, T+ O, 1
BoZa BONOPOL KHCJI0poz
Coedunernusn
BOda okcua cepot (VI) CepHasi KHcJ0Ta
H,0+ CLO, — 2HCIO,
BOLA okcug xaopa (VII) XNOPHAsl KHCJIOTa
Samewerus

2Na +2H,0— 2NaOH + H, 7

HaTpuit FHAPOKCHA, HaTpHA

BOAA BO#OpoOA
JIUTHHU Boa FHOPOKCHLI, JHTHHA BOAOPOA
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Bonpoc 6.

BOA2 okcun docdopa (V) oprothocopHas KucaoTa
okcua yraepona (iv) Boja yroJibHas KHCJO0Ta

b) H,0 + NH, — NH,OH

BOAA aMMHAK THAPOKCHIA aMMOHUA

H,0+ CaO — Ca(OH),

popa  OKCHA Kaablps PHIPOKCHI KaJbUHs

B) 2H,0+ B — Ba(OH), + H, 1

BOAA apuii ruApokeus 6apus  BOLOpOL

2Li +2H,0 — 2LIOH + H, 1

JIHTUH BOAa THAPOKCHR JHTHA BOZIOPOA

Bonpoc 7.

Obujas xapaxkmepucmuka 6odvi. Boma umeer
OrPOMHOE 3HaueHHe MJs MOJJepXKaHHd M co3ja-
HHA JKHM3HHM Ha 3eMJe, a Takke B (POPMHPOBaAHHMH
KJMMaTa ¥ IMOroahl.

Haxoxcoenue 8 npupode. Bona BcTpeyaercsi Kak
B CBOGOJHOM, TaK M B CBA3aHHOM BHIe (KpHCTas-
JIOTHApaTbl, Hampumep sncomuT MgSO, - 7H20),
BXOAHT B COCTaB IOYTH BCEX XKUBBLIX OPraHM3MOB.

Qusuueckue ceoticmea. Bonga — npu HopMalib-
HbIX YCJIOBHSX XHIKOCTb 6e3 LiBeTa, 3amaxa H BKY-
ca. B TBEépmoM cOCTOAHMHM HMeeT BHI Jbla HJIH
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CHera, a B ras3oo6pasHoM — BoasHoro napa. Otau-
YUTEJNbHEIMH OCOOEHHOCTSAMH BOJb! ABJAETCHA. BBHI-
CoKasl TeNJIOEMKOCTb, B TBEPAOM COCTOSIHWH TMJIOT-
HOCTb HHXe, YeM B XKHJKOH, HH3Kasl BSI3KOCTb.

Xumuueckue cseoiicmsa.

NOCTOSIHHBIA 2JIEKTPHUECKHIT TOK

2H,0 - 2H, 7 +0, 1
2Na +2H,0 — H, + 2NaOH

3Fe +4H,05 4H, + Fe,0,
C +H,0-5 H, +CO

CH, + 2H,0-5 4H, + CO,
SO, + H,0 -5 H,SO0,

Li,O + H,0 — 2LiOH
CuSO, + 5 H,0 — CuSO, - 5H,0

[Ipumenenue.

[IpumeHseTcss B 3eMJsefenuu (AAs HUppUrauuu),
ISl TIWTbSl U TNPUTOTOBJIEHUS MHIIM, ILIHPOKO NPH-
MeHsleTC KakK paCTBOPHUTENb, KakK TelJIOHOCHTe/b
ISl OTOIJIEHWsl MOMeLUeHHH, B SILEPHBIX PeaKTopax
I4JISi 3aMeJlJIeHHs HEHUTPOHOB, B MOXApOTYLUEHHH,
a TakXe B XHUMHUECKOH TPOMBIIJIEHHOCTH OJf
[NOJIy4€HHUsA KHCJIOT, CIUPTOB, aMMHaKa H a30TOCO-
IepKalux yaoO6peHHi.
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3agaua 1.

Hano:
m(p-pa); =200 r
w(Bewectsa); = 0,3
m(sonpl) = 100 r

Haimu:
w(BellecTBa); — ?

Pewenue:
w(BellecTBa) = m(BelecTBa)/m(pacTBopa)
Ortclona Haiizem Maccy BellleCcTBa, KOTOpoe
cozlepXKaJjioch B NIepBOM PacTBOpE.
m(Beuectsa) = 200:-0,3 =60 r
[TocJsie Toro, Kak K pacTBOpY HOJIHJIM BOAY, €ro
Macca craJja:
200+ 100 =300 r
Torna w(BellecTBa) B0 BTOPOM pacTBope:
w(BewectBa)2 = 60/300 - 100% = 20%

Omeem: w(BeiecTBa); = 20%.
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I'nmasa V. O6001enue cBeqeHu o
BaKHEHIINX KJaccaX HeOPraHu4yeCcKux
COeqMHEeHUuM

§30

Bonpoc 1.

Okcudamu Ha3bIBAIOT COENUHEHHSI, COCTOSILIHE
M3 [BYX 3/IeMEHTOB, OJHHUM H3 KOTOPbIX SIBJISET-
csl KHCJIOPOA CO CTeneHblo oKucaeHHs —2. Okcuabl
HeJIAT Ha coJjleobpasymollive H HecoJjeobpasylolue.
Coneobpasyloline OKCHAB Je/AT Ha OCHOBHEIE, KHC-
JIOTHblE H aM¢oOTepHbIe.

OcCHOBHbIE OKCHABI KucnoTHsle oxcHabl
Na,O — oxeup Harpus N,Oy — oxcun asora (V)
Ca0 — oxrcup KagabuHs SiO, — okcua xpemuus (IV)
CuO — okcua menu (II) CrO — oxkcun xpoma (II)

FeO — okcun xenesa (1I) CrO; — okcun xpoma (VI)

Mn,O; — okcun Mapranua
(VID)

SO, — okcua cepnl (IV)

Bomnpoc 2.

4Li+0, — 2Li,0
2Ca+0, — 2Ca0
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C+0,5 CO,
4A1+30, — 24,0,

PH, + 40, — P,0, + H,0
Li,O + 2HNO, — 2LiNO, + H,0
CuO + 2HCl — CuCl, + H,0
Li,O + H,0 — 2 LiOH
P,O; + 3H,0 — 2H,;PO,
SO; + 2NaOH — Na,SO, + H,0

Bonpoc 3.

C+0,- CO,
4Al+30, — 2Al,0,
 4Li+0, — 2Li,0

2Ca+0, — 2Ca0
2 Mg + 0, 2 MgO
4P +50,5 2P,0,
2Cu+02—t-> 2CuO

Bonpoc 4.

BaO + H,0 — Ba(OH),
Li,O + H,0 — 2LiOH
SO, + H,0 — H,S0,

CaO + H,0 — Ca(OH),

P,0, + 3H,0-5 2H,PO,

Na,O + H,0 — 2 NaOH

Mn,0O, + H,0 — 2HMnO,
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Bonpoc 5.

H,SO, — SO,

H,SO; — SO,

H,CO; — CO,

H,Si0; — SiO,

HMnO, — Mn,0,

H,;BO,; — B,0Oq
Bonpoc 6.

2Ca+0, — 2Ca0
CaO + H,0 — Ca(OH),
2Cu + 0, 2Cu0
CuO + H,S0, 5 CuSO, + H,0
4P + 50,5 2P,0,
P,0; + 3H,0 -5 2H,PO,
SO; + 2KOH — K,SO, + H,O
N,O, + 2 LiOH — 2LiNO, + H,0
P,0O; + 3 Ca(OH), - Cay(PO,), + 3H,0

Bomnpoc 7.

Oxcuapl HPHMEHAIOT JJIS NPOM3BOACTBA CIJIaBOB
(4yryH, ctanb), A8 NPUTOTOBJIEHHUS] CTPOUTEJbHBIX
MaTepHaJsoB, KpPacok.
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3apaua 1.

Hano:
Na — 2,3 Mac.u
O — 0,8 mac.y
Haidmu:
Popmyny
Pewenue:
- 4r(Na) = 23
4:(0) = 16

16 M. u. O — 23 M. u. Na
0,8 M. 4.0 — x M. 4. Na
x=23.0,8/16=1,15
3uauut, bopmyaa, Na,O

Omeem: Na,O.

3apava 2.

Hawno:
P,0O;
H,O

Haimu:
w(P, 8 P,O,) —?
(05 8 P,O,) —?
o(H, 8 H,0) — ?
(O 8 H,0) —?
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Pewenue:
P,0, +3H,05 2H,PO,

w=A /M

w(P,) = (31-2)/(31-2 + 16-5) = 0,46
o(O) = 1 - 0,46 = 0,54
w(H,)=2/(1-2+16)=0,1
w(0)=1-0,1=0,9

Omeem: o(P, 8 P,0,) = 0,46; (058 P,0,) =
0,54; w(H, 8 H,0) =0, 1; o(O B H,0) =0,9.

§31
Bonpoc 1.

ITpocTbie BelecTsa CiioxHble BellecTBa

Mertannsl Hewme- Oxcuaet | OcHo- | Kucnotei| Coawu

TaMbl BaHUS
Ag, F,, B, Ag,O, | NaOH, | H,SO,, | NaNO,,
Au, F S AlO;, | Ca(OH)y| HNO,, | Aly(SO,),
SO, Fe(OH);| HCI NiCl,

Bonpoc 2.

OcHosarusmyu Ha3bIBAIOT CJOXKHBIE BeElEeCTBa,
B MOJIEKYJIe KOTOPbIX aTOM MeTaJJja CBsi3aH C OfHOH
HJIH HEeCKOJBbKHMH T POKCUTPYTINTAMH.

OcHoBaHnus peasitcs Ha pacmsopumsie (NaOH —
THAPOKCHI HaTpus) uU Hepacmeopumoie (AgOH —
THAPOKcH] cepebpa).
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Bonpoc 3.

a) IlomyueHne pacTBOPUMBIX OCHOBaHMIL:

Ca + H,O — Ca(OH), + H, 1
Na,O + 2H,0 — 2 NaOH

3JIEKTPOJIH3

2NaCl + 2H,0 ———— 2NaOH + H, 1 +Cl, 1
6) IlonyueHue HepacTBOPHMEIX OCHOBaHHIL:

CuSO, + 2KOH — Cu(OH), + K,SO,
3NeKTpoJIH3

2 AICl, + 6 H,0 2™, 9 A|(OH), + 3H, + 3Cl,
FeCl, + 3 NaOH —> Fe(OH); + 3 NaCl

Bonpoc 4.

NaOH + HCl — NaCl + KOH
KOH + H,SO, — K,SO, + H,O
Ba(OH), + HC] — BaCl, + H,0O
CuCly + 2 NaOH — Cu(OH), + 2NaCl
Fe(SO,); + 6 KOH — 2 Fe(OH); | +3K,SO,
NaOH + NaHSO, — Na,SO, + H,0
2NaOH + CO, — Na,CO; + H,0
6 NaOH + P,0, — 2Na,PO, + 3H,0
Ba(OH), + CO, — Ba(HCO;),

4 - 3503 97



Bonpoc 5.

2 NaOH + H,S0, — Na,SO, + 2H,0
2 NaOH + CO, — Na,CO, + H,0
2 NaOH + CuSO, —» Cu(OH), + Na,SO,
NaOH + HCl — NaCl + H,0

Bonpoc 6.

2Ca+0, — 2Ca0
CaO + H,0 — Ca(OH),
Ca(OH), + 2HCI — CaCl, + H,0
Zn +2HCl — ZnCl, + H,
ZnCl, + 2KOH — Zn(OH), + 2KCl

Zn(OH), - ZnO + H,0
2 Cu + 0, = 2Cu0
CuO + H, - Cu + H,0
CuO + H,S0, - CuSO, + H,0
CuO + 2 HCl 5 CuCly + H,0
CuCl, + Fe — FeCl, + Cu

Bonpoc 7.

a) Cu(OH), - CuO + H,0
6) 2 Fe(OH); — Fe,0, + 3H,0
8) 2 Al(OH); — Al O, + 3H,0
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Bonpoc 8.

lawenas ussecmv uMeeT CBOHCTBO 3aTBeple-
BaTh B pe3yJbTaTe MCIAPeHHMs BOAbI H KPHCTAJLIH-
3aluH THIPOOKHCH Kanbuus. [Ipoueccy 3aTBepaeBa-
HHUS CrOCOGCTBYET B3aMMOHEMCTBHE THAPATa OKHUCH
Ka/lbllHS C YIJIEKHCJIBIM Ta30M, KOTOPHIH Bceraa
COIEPKHUTCH B BO3LYXeE:

Ca(OH), + CO, —» CaCOj + H,0.

Bomnpoc 9.

T'udpoxcud nampus NaOH

Obujas xapakmepucmuka. TAIpOKCUI HATpUsl —
pacTBOpHMOe ocHoBaHHe. CaMas pacipocTpaHeHHas
esoub. Tak »Ke HasbIBAIOT €KOH 11eJI0YbI0 32 CYeT
CNOCOGHOCTH pa3belaTh TKaHH, KOXY, OyMmary.

Iloaryuenue.

a) B J1a60pPaTOPHUH:

Na,O + H,O — 2 NaOH;
Na + HyO — NaOH + H,,.

6) B NPOMBILIJIEHHOCTH:

Na,CO; + Ca(OH), — 2NaOH + CaCO;.
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PeppHTHLII MeTOA:

Na,CO, + Fe,0; — Na,O - Fe,0; + CO
Na,O - Fe,O; + nH,O —» 2NaOH + Fe, O,

DJEKTPOJIU3:
2NaCl + 2H,0 — H, + Cl, + 2NaOH

Dusuueckue ceolicmsa.TBeproe BelllecTBO Npen-
cTaBJigeT coboi OeclBeTHbIe poMOHUeCKHe KpHCTall-
abl. Temnepatypa naasaenus 323 ° C. Temnepatypa
kunenuss 1403 ° C. PactBopuM B Boge, I/HLEpHHE,
STHJIOBOM W METHJIOBOM CIIHPTbaXx, NPaKTHUECKH He
pPacTBOPHM B AHM3THIOBOM 3¢upe. [urpockonuyes.

Xumuueckue csoticmaa.

NaOH + HCl — NaCl + H,0
Zn0O +2NaOH — Na,ZnO, + H,0

2NaOH + CuSO, — Cu(OH), + Na,SO,
3S + 6 NaOH — 2 Na,S + Na,SO, + 3H,0

6 NaOH + 31, — NalO; + 5 Nal + 3H,0

2 Al + 2NaOH + 6 H,O0 — 3 H, + 2 Na[Al(OH)4]
SiO, + 4 NaOH — (2Na,0) - SiO, + 2H,0-
NaOH + CO, — Na,CO, + H,0

[Tpumernernue. JIns OoMblileHUs XXUPOB NpPH NpO-
M3BOJACTBE MblJa, B XUMHYECKOH NPOMBILUIJIEHHOCTH
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AJS HeHTpalM3alMM KHCJOT, a TaKXe B KOJH-
YeCTBEHHOM aHaJju3e, BXOAHUT B COCTaB MHOTHX
YHCTAILMX CPeACTB, B KOCMETOJIOTHH, B MNHLIEBOH
NpOMBILLIJIEHHOCTH B KauecTBe BAJI.

T'udpoxcud kanoyus Ca(OH),

Obuwas xapakmepucmuka. THUAPOKCUR KaJb-

LM — CHJbHOe OCHOBaHHe. Tak ke H3BecTeH
KakK TalleHas U3BeCTb M M3BEeCTKOBasi BOAA.
lToayuenue.

a) B JlabopaTopHHu:

CaCO; + 2NaOH — Ca(OH), + Na,COg;
Ca+2H,0 — Ca(OH), + H, 1.

6) B NMPOMbILLJIEHHOCTH:
CaO + H,0 — Ca(OH),.

ITOT Cnocol KCNoNb3yeTCs AJiS NPOMbILUJEHHOTO
1 J1abopaTOpHOro MoJiy4yeHHUs TMAPOKCHAA KaJbLHS.

Dusuueckue csoticmea. Tlopowiok Gesoro LBeTa,
MJI0X0 PacTBOPHM B BOJE.

Xumuueckue ceoiicmsa.

Ca(OH), + H,S0, — CaSO, + 2H,0
Ca(OH), + CO, — CaCO, | +H,0
Ca(OH), + CO -5 CaCO, + H, 1
Ca(OH), + Na,SO; — CaSO; | +2NaOH

101



lIpumenerue. B ctpoutenbcTBe I/ MoGesKH
MOMEILIeHHH, /1 U3rOTOBJIEHHS U3BECTKOBOr'O pac-
TBOpa, [Js TpUroTOBJeHUs OeToHa. Tak xe mpJis
npou3BoACTBa ynoOpeHuii, B kadyectBe BAJl, nas
RyOJIeHHsl KOXK, B CTOMATOJIOTHH AJ Ae3UHDEKLHH.

TI'udpoxcuo wcenesa (III) Fe(OH),

Obwan xapaxmepucmuxa. TMopokcun xesesa
(III) — amdoTepHsblil rHnpokcHa ¢ npeobiajaHHeM
OCHOBHBIX CBOMCTB. '

Haxoxcoenue 8 npupode. B npupone Bsctpeua-
€TCSi B BUJIe OKCHIHOH DYABl XXeJie3a — JIHMOHHTA
Fe,0,-nH,0 u munepana rérura — FeO(OH).

lloaryuenue.

a) B JJaGOpPaTOPHHU:

FeCl; + 3 NaOH — Fe(OH); | +3 NaCl.

6) B NPOMBILIJIEHHOCTH.

Ocaxnenve u3 pactBopa coJjedl »xenesa (III)
runpara Fe,O, - nH,O u ero yacTuyHoe 06e3BOXKH-
BaHHe

Duzuueckue ceolicmaa.

Hmeer 6ypoiit user. [lpu HarpeBanuu pasna-
raetcss 6e3 mnJuasjeHHs. He pacrTBopsiercss B Boge.
fABnsieTcs cnabpiM OKMUCJHMTENEM M BOCCTAaHOBUTE-
JieM.

Xumuueckue ceoticmea. M'uppoxeup Fe (III) o6-
JajaeT aM@OTepHbIMH CBOHCTBaMH ¢ MpeobJana-
HHeM OCHOBHBIX. [loatoMy OH Jierko pacrTBopsieTcs
B KHCJIOTaX:
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2 Fe(OH); + 3H,50, = Fe,(S0,); + 6 H,0

M He pacTBopsiercsi B Liesnoyax. [loaTBepKaeHHeM
Haanuusg y Fe(OH); kucaoTHeIX cBoiicTB sBJIs-
eTCsl CyLLeCTBOBaHHe T'UIPOKCOKOMILIEKCOB, TIpO-
cTeHIMMHK H3 KoTopeix sBJstorcs [Fe(OH),] "—
7 [Fe(OH)S]B". Hx moxxHO mosyuuTh, H06aBasis 1O
KannsaM pactBop coau Fe(Ill) B u36biToK KOHUEH-
TPUPOBAHHOH 1IEOUH:

Fe’* + 40H — [Fe(OH),]”

lIpumenenue. TlpumensiioTess B coctaBe MUIMeH-
TOB.

3apgaua 1.

Harno:
m(NaOH) = 10 r

Haiumu:
Pewéuue:

2 NaOH + H,S0, — Na,S0, + 2H,0

m=v-M

¥(NaOH) = m(NaOH)/M(NaOH) = 10/40 =
0,25 moub

Ilo ypaBHeHHIO peakuuH:
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v(NaOH)/v(H,80,) = 2 : 1
w(H,S0,) = v(NaOH) - 1/2 = 0,25 - 1/2 = 0,125
m(H,S0,) = 0,125-98 = 12,25 r

Omeem: m(H,S0,) = 12,25 r.

3agaua 2.

Harno:
m(NaOH) =240 r

Haiimu:
m(Fe(OH),) — ?
v(Fe(OH);) — ?

Pewernue:

FeCl; + 3NaOH — Fe(OH), + 3 NaCl

m=v-M

v(NaOH) = 240/40 = 6 mousb

[To ypaBHeHUI10 peakLUH:
v(NaOH)/v(Fe(OH),) = 3/1

v(Fe(OH),;) = v(NaOH) - 1/3 =6 -1/3 = 2 mosb
m(Fe(OH);) =2-107=214r

Omeem: m(Fe(OH),) = 214 r; v(Fe(OH);) = 2 MoJb.

3apaua 3.

Harno:
Fe,O,, Fe(OH);, FeSQ,, FeO, Fe,04
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Haimu:
w(Fe) B KaxxIoM coeilHHEHHH

Pewenue:
o= A /M
w(Fe B Fe;0,) = 56-3/232 = 0,72
w(Fe B Fe(OH),) = 56/107 = 0, 52
w(Fe B FeSO,) = 56/152 = 0,37
w(Fe B FeO) = 56/72 = 0,78
w(Fe B Fe,0,) = 112/160 = 0,7
3HauuT, cogepKaHHe KeJe3a B NMOpsJKe
BO3pacTaHHA TAKOBO:

FeO — Fe;O, — Fe,O5 — Fe(OH)3 — FeSO,

Omesem:

FeO — Fe;O0, — Fe,0O; — Fe(OH); — FeSO,

3anaua 4.

Harno:
m(H,0) = 1000 r
m(Ca(OH),) = 1,56 r
m(Ba(OH),) =38 r

Haimu:
w(Ca(OH),)% — ?
w(Ba(OH),) — ?
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Pewenue:
o = m(BeLwuecTBa)/m(pacTBopa)
m(pactBopa Ca(OH),) = 1000 + 1,56 = 1001, 56
w(Ca(OH),) = 1,56/1001, 56 - 100% = 0, 16%
m(pactBopa Ba(OH),) = 1000 + 38 = 1038
"o(Ba(OH),) = 38/1038 - 100% = 30, 7%

Omeem: (Ca(OH),)% = 0,16%; w(Ba(OH),) =
30, 7%.

§32

Bomnpoc 1.

KucnoraMy Ha3biBalOTCsl CJIOXKHbBIE BElLeCTBa,
B COCTaB MOJIEKYJI KOTOPBIX BXOAST ATOMbBI BOAOPOLA,
crocobHble 3aMelllaThbCs aTOMaMH MeTaJija.

Kucnomet
Kucaomer kucaopodocodepaucaujue

HNO,; — xucnoTHuiéi octatok NO,; — BaJeHT-
HOCTb |

H,SO, — kucnotumit ocratok SO, — BaJjeHT-
HocTh Il

H,PO, — xwucnorumit ocratok PO, — Banenr-
HocTb III _

H,SO; — kucnortusiii ocratok SO; — BaJieHT-
HocTb Il
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HNO, — xkucnotHbiéi ocratok NO, — BajeHT-
HocTb |

H,CO; — kucnothbiéi ocrarok CO; — BaneHt-
HocTb II

HBO, — xucnotheiit octatok BO; — BasneHTHOCTS ]
H;AsO, — kucnotHniit octatok AsO, — BaneHT-
HocTb [II

Kucaomer 6eckucropodrsie

HCI — kucnotueiit ocratok Cl — BaneHTHOCTS |
H,S — xucnorHeiit octaTok S — BaseHTHOCTSH I
HF — kucnotHblit octatok F — BajieHTHOCTD |
HI—I — BanenTtHOCTB I

HBr — xucnotHslii octratok Br — BanenTHOCTSH |
HCIl — xkucnotuwi#t octatok Cl — BaseHTHOCTD |
HF — kucnorthbi#i octatok F — BaneHTHOCTD |

HI — xwucaoTublit ocTaTok I — BanedTHOCTD |

HBr — kucaotHbill ocTatok Br — BajieHTHOCTB |
HNO; — KHCJOTHBIH 0CTAaTOK NO, — BanenTHOCTB]
HNO, — kucnotumii ocrarok NO, — Banenr-
HocTb |

HBO; — kucnotHbii ocTaTok BO; — BaneHTHOCTD |
H,SO, — xwucnorHniit ocratok SO, — BaJeHT-
HocTb I
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Kucaomur 0syxocrHosHble

H,SO; — xwucnotuwiit ocratok SO; — BaJeHT-
HocThb 1l
H,CO; — kucnotumii ocratok CO; — Banent-
HocTb 11

H28 — KUCJIOTHBIH OCTAaTOK S — BajsieHTHOCTD 1l
Kucaomer mpexocrosHbie

H;PO, — xucnothwifi ocratok PO, — Banent-
HocThb 111
H;AsO, — kucaorHuifi ocratok AsO, — BajeHT-
Hoctb 111

Bonpoc 2.
' /O—H
a) yroJbHas O‘———C\
O—H
6) 6pomoBonopoaHas H—Br
/O—H
B) CepHHCTad 0=S,
O—H
0
) xJopHas O=ﬁ1“O_H
0]
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Bonpoc 4.

1. BeckucaoponHbie KHCJAOTH MOryT OBITh [1O-
JY4eHbl CUHTE30M M3 3JIEMEHTOB, C MOCJENYIOLIUM
pacTBOpeHHEM I0JIyYEHHOTO COeNHHEHHUSI B BOAE:

H, + Cl, = 2HC,
H, + S = H,S.

2. Kucnopoznconepxariyde KHCIOTH MOTYT OBITh
NOJyYeHbl B3aHMOAEHCTBHEM KHCJOTHBIX OKCHIOB
(aHTHAPHIOB KHCJOT) C BOAOH:

SO, + H,0 = H,S0,,
N,Oj + H,0 = 2HNO,;.

3. Kak GeckucsioponHble, TaK H KHCJIOPOLCO-
AepKalllhe KHUCJIOThl MOXKHO NMOJYYHTb MO PeakiHH
o6MeHa MeXIy COJIIMH U JAPYTHMH KHCJIOTaMHU:

Na,SiO, + H,SO, = Na,SO, + H,Si0,,
AgNO, + HCI = AgCl + HNO,,

Bonpoc 4.
a) P,O; + 3H,0 — 2H;3;PO,
3P +5HNO; +2H,0 — 3H;PO, +5NO 1

6) H, +S — H,S
FeS + H,SO,(pa36) — H,S 1 +FeSO,
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Bomnpoc 5.

Peaxyuu

Pasznroxenusn

4HNO, % 4NO, + 0, + 2H,0
H,CO, — H,0 + CO,
H,Sr0, - H,0 + Sr0,

Coedunernus

SO, + H,0 — H,S0,
CO, + Hy0 — H,CO,
H, + Cl, — 2 HC

3ameujerus

Fe + H,SO,(pa36) — FeSO, + H,
HyS + Cly, — S + 2HCI
K + HNO,(pa36) — KNO, + NH,NO, + H,0O

Obmena

KOH + HCl —s KCl + H,0
BaCl, + H,SO, — BaSO, | +2HCI
HCI + AgNO, — AgCl | +HNO,
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Bonpoc 6.
1. BaaumozeiicTBHe ¢ MeTanaaMu (3aMelleHHs ).

Zn+2HCl — ZnCly + Hy T
Cu+2H,S0, — CuSO, + SO, + H,0
K + HNO,(pa36) — KNO, + NH,NO, + H,O

2. B3auMoneACTBYIOT C OCHOBHLIMH OKCHOAMH
(oOmeHa).

Na,O + H,SO, — Na,SO, + H,0
MgO + 2HCI — MgCl, + H,O
CuO + 2HCI S CuCl, + Hy0

3. B3aumozelicTByoT ¢ ocHOBaHUsIMH (OOMeHa).

KOH + HCl — NaCl + H,0
Cu(OH), + HySO, — CuSO, + 2H,0
2 AI(OH), + 3 H,S0, —> Aly(SO,); + 6 H,0

4. BsaumozelicTByoT ¢ coasMu (o6MeHa).

Na,CO, + 2 HCl — 2NaCl + H,0 + CO,
NaHCO, + HCl — NaCl + CO, + H,0

ZnCl, + H,SO, (konu) — ZnSO, + 2 HC
5. PasnoxeHus.
H,CO; — H,0+ CO, 1
H,Si0; - H,0 + SiO,
6. HsMmeHAIOT OKpacKy HHIOHKATopa: JaKMYyC
KpacHeeT, METHJIOBbIH OpaHXeBblH PO30BEET.
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Bonpoc 7.

CuO + 2HCI5 CuCly + H,0
Cu(OH), + 2 HCl — CuCl, + 2H,0
Al(OH), + 3HCl — AICl; + 3H,0

Bonpoc 8.

2Na + 2HCl — 2NaCl + H,
Mg + 2HCl — MgCl, + H,
2Al+6HCI — 2AICl; + 3H,

3 Mg + 2H,;PO, — Mg,(PO,), + 3H,
3Ca+2H,;PO, — Cay(PO,), + 3H,
Zn + H,SO, — ZnSO, + H,

2 Al +3H,S0, — Al,(SO,); +3H,
MgO + H,SO, — MgSO, + H,0
Zn + 2HCI — ZnCl, + H,

CaO + 2HCl — CaCl, + H,O
Fe,O, + 6 HCI — 2FeCl; + 3H,0
Fe,O4 + H,SO, — Fe(SO,4); + 3H,0
3Li,0 +2H,PO, — 2Li;PO, + 3H,0
3 MgO + 2H,PO, — Mg,(PO,), + 3H,0
Al,O4 + 3H,SO, — Aly(SO,4); + 3H,0
Mg + H,SO, — MgSO, + H,
Fe(OH); + 3HNO; — Fe(NO,); + 3H,0
Na,CO, + 2 HCl — 2 NaCl + H,0 + CO,

112



Bonpoc 9.

Conanasn-xucnoma HCI

Obwasn xapakmepucmuxa. CunbHas 04HOOCHOB-
Has KHCJOTA.

Haxoxcdenue 8 npupode. Bxogur B cocTaB xe-
ayno4Horo coka. Ha ogHom u3 Kypuibckux ocrpo-
BOB €CTb 03€p0, 3alloJHEHHOe KOHLIEHTPHUPOBAHHBIM
pacTBOPOM CePHOH H COJITHOH KHCJIOT.

Iloryuenue.

a) B J1a6OpaTOpHH:

H, + Cl, — 2HCI
H,SO,(xonn) + 2 NaCl — Na,SO, + 2HCI T

(3THM cr1oco6oM COJISIHYIO KHCJIOTY TIOJIYYaloT H B MpO-
MBbILLIJIEHHOCTH)
6) B MPOMBLILUJIEHHOCTH:

NaCl + NaHSO, 222> Na,SO, + HCI 1

Qu3suueckue ceoticmsa. becuBeTHas, <«IbiMs-
mas» Ha BO34yXe, eiKas XHUAKOCTb. [lnOTHOCTB
pactsopa 1,19 r/cm®. Monsapuasa macca 36,46 r/moJb.
[Tp 3aTBepieBaHHH 1aéT KPHCTAIJIOTHAPATHI COCTa-
sos HCI - H,O, HCIl - 2H,0, HCl - 3H,0, HCI -
6 H,O. XnopoBonopon pactsopuM B Bome. [lpu mo-
NajaHHH Ha KOXY BbI3bIBaeT OXKOTH.
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Xumuuecxkue csoticmaa.

2Na +2HC] — 2NaCl + H,

Al,O; + 6 HCl — 2 AICl; + 3H,0
Mg(OH), + 2HCI — MgCl, + 2H,0
Na,CO, + 2HCl — 2 NaCl + H,O + CO,
2KMnO, + 16 HCl — 5Cl, + 2 MnCl, + 2KCI +
8 H,O
NH, + HCl — NH,CI

lIpumenerue. B npoMbILIIEHHOCTH AJs1 OYHCTKH
MOBEPXHOCTH METaJJIOB, LJISi NMOJY4YeHUS XJOpPHIOB,
B MHIIEBOH NpOMbIJIEHHOCTH B KauecTBe DAJI,
B MeIHLHHE A/ HOPMAaNU3alUHH KHCJAOTHOCTH »Ke-
JIYZAOUHOI0 COKa.

Cepnas kucioma H,S0, _

Obuwan xapaxmepucmuka. CunbHast [BYXOCHOB-
Hasl KHCJOTa, COZepXKalliasi aToM cepbl B BhicLIel
CTENeHH OKHCJIEHHS.

Haxoxcdenue 8 npupode. B HekoTOphIX Bomax
BYJIKaHHYECKOro NpoucxoxaeHus. B atmocdepe Be-
Hepbl ¥ HEKOTOPBIX APYTUX HeGeCHBbIX Tesl.

Iloryuenue.

a) B JaGopaTopHH:

CuSO, + H,S — CuS + H,S0,
H,SO, + H,0, — H,S0, + H,0
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6) B npombineHHocTH cHayasa nosydaiot SO,
a 3aTeM NPOBOAAT PEaKLMIO:

H,0 + SO, — H,SO,-

Peakuusi mpoXoaHT ¢ BblIeJIEHHEM TelJa, [03TO-
my H,SO, ememrpaior ¢ SO;.

Tak ke moJiy4aloT CepHYIO KHCJOTY M3 Xeles-
HOTO Kymopoca:

2FeSO, - 7H,0 — Fe, 0, + SO, + H,0 + O,
SO, + Hy,0 + O, «— H,SO,

Dusuyeckue csoiicmaa. Ilpu OGBHIYHBIX YCJIOBH-
X KOHLIEHTPUPOBAHHASA cepHas KHCJIOTa — TAXKENas
MacJ/ISHUCTas XKHAKOCTb 6e3 IBeta M 3anaxa. Cme-
muBaetcs ¢ Bofoi U SO; BO BCeX COOTHOLUEHHSX.
B BomHBIX pacTBOpax cepHas KHCJAOT2 MPAKTH-
4ecKM NOMHOCTBIO auccouuupyer Ha HY, HSOj,
u SO?". O6pasyeT runparsl H,SO, - nH,0, rne
n=1,2,3,4,5,6.

Xumuueckue csoticmaa.

CepaHs KHCJIOTa — CHJIbHBIA OKHCJIMTEb.

8 Na + 5 Hy,SO, (ko) — H,S + 8 H,O + 4 Na,SO,
Cu + H,SO,(xonu) — SO, + CuSO, +2H,0
Zn + H,S0,(pa36) — ZnSO, + H,O
S + 2H,S0, (kouu) — 35 +40, + 2H,0
2P+5H,SO,(konu) — 5S+4 0,+2H;PO,+2H,0
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CuO + H,80, — CuSO, + H,0
H,S0, + 2NaOH — Na,SO, + 2 H,0
BaCl, + H,50, — BaSO, + 2 HCI

TIpumenenue. CepHylo KHCIOTY NPUMEHSAIOT B NPO-
M3BOACTBE MHHepasbHbIX YIOOpeHHH, KaK 3JIeKTpo-
JIMT B CBHHLIOBbIX aKKyMYJISITOpaX, B XHMHUYECKOH
MPOMBILLJIEHHOCTH AJifl [IOJyYeHHs KHCJIOT H coJiell,
B MHLIEBOH NPOMBILJIEHHOCTH B Ka4eCTBE 3IMYyJibra-
TOpa, B OpraHM4YeCKOM CHHTe3e.

Opmogocgpoprasn kucroma H,PO, -

Obwan xapakmepucmuka. TpexocHOBHAsi KHC-
JIOT2 CPeflHeH CHJIHI.

HaxomcOenue 8 npupode. B npupoge BcTpe-
yamTcs oprodocdatel — coad ¢GHochopHOH KHe-
MOTBl B BHge MuHepanop — BuBHaHuT (Fe?®,
Fe’*) [PO,]-8H,0, Topepuur Cu(UO,),[PO,], -
12H,0, otenur Ca(UO,),[PO,], - 8 H,O, 6uprosa
CuAlg[PO4],(OH)g - 4H,0 u npyrue.

[onyyenue:

a) B naGopaTOpHH:

P,O; + 3H,0 — 2H,PO,
Ca,y(PO,), + 3H,SO, — 3CaSO, + 2H,PO,
PCl; + 4 H,0 — H,PO, + 5HCI
3P + 5HNO, + 2H,0 — 3H,PO, + 5NO

6) B npombiiseHHoCTH nostydaioT cHayana P,O,,,
3aTeM MPOU3BOAAT THAPATALHIO:
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P,0,, + 6H,0 — 4 H,PO,

Qusuueckue ceoticmsa. [1pun HopMaJbHBIX ycJO-
BHSIX TIpejcTaBJsieT coboii GeclBeTHble TMIPOCKO-
nU4Hble KpucTasisl. [1pu TeMnepatype Bbiwe 213 ° C
OHa npeBpailaeTcsi B NHPOPOCHOPHYI0 KHCJOTY
H,P,O,. Xopowo pacTtBopHMa B BOLEe H 3TaHOJE.

Xumuueckue ceoticmsa.

H,PO, + 3AgNO; — Ag;PO, |
(xearwiit) + 3HNO,

6 Na + 2H,PO, — 2Na;PO, +3H, 1
3Ca0 + 2H,PO, — Ca4(PO,), + 3H,0
H,PO, + 3NaOH — Na,PO, + 3H,0
H;PO, + 2NaOH — Na,HPO, + 2H,0
H,PO, + NaOH — NaH,PO, + H,0

Ipumenenue. TlpriMeHsieTcs MpU makike Mo uep-
HOMY MeTaJlly MJIM HepKaBelolllel cTajH, B coCTaBe
(pecHOB B NPOMBILIJIEHHBIX MOPO3UJIBHBIX YCTaHOB-
Kax, AJs OYMLIEHHS TMOBEPXHOCTEeHl OT pPXKAaBYUHBI
U AJS NPefOTBpaLIeHHs] KOPPO3HH MeTaJloB.

3apaua 1.

Haro:
H,;PO,
HPO,
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Haiamu:
o(P) 8 H3PO4 —?
o(P) B HPO3 —?

Pewenue:
o = A /M,
o(P 8 H,PO,) = 31/98 = 0,32
o(P B HPO,) = 31/80 = 0,39
0,39>0,32

Omeem: Conepxanue docdopa 6oablie B MeTadoc-
¢$hOpHOHU KHCJIOTE.

Samaua 2.
Haro:
w(Se) = 3,95 M. u.
oH)=0,1 M. 4.
Haiimu:

(hopMyay cOenHHEeHUs

Pewenue:
395 M. 4.8e —79r
01lmu H—xr
x=79-0,1/3,95=2
A(H) = 1, 3Hauut dopmyna H,Se.

Omeem: H,Se.
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3anaua 3.

Hano:

m(Al,(SO,);) =3,42r
Haimu:

m(Al) — ?

v(Al) — ?
Pewenue:

2 Al + 3H,S0, —> Aly(SO,), + 3H,

m=v-M

V(AL (80,);) = m(ALL(SO,);)/M(AlL,(SO,);) =
3,42/342 = 0,01 (Moab)

[lo ypaBHeHHIO peakUHH:

V(AL(SO,);)/v(Al) = 1/2 - v(Al) = 0,01 -2 =
0,02 moab

m(Al)=0,02-27=0,54r

Omeem: v(Al) = 0,02 moab; m(Al) = 0,54 r.

3anxaua 4.

Hano:
v(CuO) = 0,1 Moub

Haiimu:
m(Cu(NO,),) — ?
V(Cu(NO,),) —?

119



Pewenue:
CuO + 2HNO; — Cu(NO;), + H,0

[To ypaBHeHUI0 peakLHu:
¥(Cu0)/W(Cu(NO;),) = 1/1 — WCu(NOy),) =
0,1 moJab

m(Cu(NO,),) = v(Cu(NO,),) - M(Cu(NO,),) =
0,1-188=18,8r

Omeem: v(Cu(NO,),) = 0,1 moab; m(Cu(NO,),) =
18,8 1.

§33

Bomnpoc 1.

Okcupapi:

ocHosHble — Cu,0, LiyO;

kucnoTHeie — N,O;, SO,.

OcHoBaHUSA:

pactBopuMble — Ba(OH),;
HepactBopuMbie — Fe(OH),, Cu(OH),.
Kucnore — HBr, H3BO,.

Coun:

cpenHue — Fe(NOj);, Caz(PO,),;
kucaele — NaHSO,, Ca(HCO;),.
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Bonpoc 2.

KapGonar maruus — MgCO,.
Iuapokap6onar xenesa (II) — Fe(HCO;),.
Cynbdar xesesa (III) — Fe,(SO,);.
Tuppodocdar kanvuua — CaHPO,.
OcHoBHo# xsiopup Marausi — MgOHCI.
Jurugpodoctar kaapuus — Ca(HoPOy),.

Bomnpoc 3.

NaCl — xJiopua HaTpus;

NaNO,; — HuTpar Harpus,

CaCly — xn0pHz Kanbuus,

KHSO, — runpocynbdar Kanus;
AI(NO3)3 — HuTpaT aJlOMHHHS;
K;PO, — oprodocdar kanus;
Na,SO, — cyabtat HaTpus;

Na,S — cynb@up HaTpus,

Na,SO; — cynbduT HaTpHs,
Ca(HS), — ruppocynpdun KaJIbLIS;
FeSO, — cynbdar xenesa (II);
AgNO; — Hutpar cepebpa;, |
Fe,(SO,); — cynbdar xenesa (IlI);
Na,CO, — xkap6oHar HaTpus;
Cry(SO,4); — cyapdar xpoma (III);
NaHCO,; — runpokap6oHat HaTpus;
Ca(HCO3), — \runpoxapéoHaT KaJIbLHUA.
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- Bonpoc 4.

a) ¥YcJ0BHO COJIM COMSHOH KHMCJIOTH MOMHO H306-
pasuth: MeCl, rne Me — 3To Kako#i-sub0 MeTaJl
B cond. Hanpumep: NaCl — xnopun Hatpus, KCl —
xnopua kanus, CaCl, — xnopun kansuns, NH,Cl —
XJIODHJ, aMMOHHSA H ApYrHe.

6) Cepho#t KucnoTbl, cooTBeTcTBeHHO — MeSO,.
Hanpumep: Na,SO, — cyabdar natpus, Al (SO4); —
cynbdat amomunusa, CuSO, — cyasdar menu.

B) AsoTHoii — MeNO,. Hanpumep: AgNO; —
HUTpaT cepebpa, NaNO; — HurpaT HaTpus,
Ca(NO;), — HuTpaT KasbLHS.

r) Oprogocdopuoii — MePO,: K;PO, — opto-
doctar kaausa, AIPO, — oprodocdar anoMuHus,
Ca,y(PO,), — oprodocdar kambLus.

1) YrompHoit — MeCO,: Na,CO; — kap6o-
Hat Hatpus, NaHCO; — rumpokap6GonaT HaTpws,
(NH,),CO; — kapGoHar aMMOHHS.

Bomnpoc 5.

1. B3auMozneicTBYEe MeTa/JIOB C HEMETAJJIAMH:

Mg + Cl, — MgCl,
Fe + S-5 FeS

2. B3aumoznelcTBHE COMH C HEeJIETYUYUMH KHCJIOT-
HBIMH OKCHJaMH:

122



CaCO, + Si0, - CaSiO, + CO,
6 NaCl + P,O, - 2Na PO, + 3Cl,

3. BaaumogeiicTBue MeTaJlJIOB C KHCJOTAMHU:

6 Na + 2H;PO, — 2Na,PO, + 3 H,
Zn+ 2HCl — ZnCl, + H,

4. B3zaumopeicTBHE KHCJIOTHBIX OKCHAOB C OCHO-
BaHHAMHU!

CO, + KOH —» K,CO, + H,0
N205 + Ca(OH)2 —> C3(NO3)2 + H2O

5. B3aumozeiicTBHe coseil ¢ KHCJOTaMH:

BaCl, + H,SO, — BaSO, + 2 HCI
Cay(PO,), + 3H,SO, - 3CaSO, + 2H,PO,

6. BsauMoneiicTBHe 6oJiee aKTHBHOTO MeTaJJa
C COJIbIO MeHee aKTUBHOIO:

Zn + CuSO, — ZnSO, + Cu
Ca + FeCl, — CaCl, + Fe

7. BzauMoneiicTBHe HEMETaJJIOB C OCHOBAHHUSIMH

2KOH + Cl, — KCIO, + KCI + H,O
2P +2NaOH + H,0 — Na,HPO, + PH,
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8. BzaumogelicTBHe OCHOBHBIX OKCHAOB C KHCJIO-
TaMH.

MgO + H,SO, — MgSO, + H,O
CuO + 2HCI 5 CuCl, + HyO

9. B3aumozeiicTBue coJieit Mexay co6oii:

Al,(S0O,); + 3BaCl, — 3 BaSO, + 2 AICl,
AgNO; + NaCl — AgCl + NaNO,

10. B3auMozpelicTBHe KHUCJIOT C OCHOBAHUSMHU:

NaOH + HCl — NaCl + H,0
Ca(OH), + H,SO, — CaS0, + 2H,0

11. B3auMonelcTBHEe KHCJOTHOTO OKCHAA H OC-
HOBHOTO!:

Si0, + PbO —> PbSiO,
Ca0 + CO, - CaCO,

12. BzaumopnelicTBue coJieil ¢ OCHOBAHUAMH:

FeCl; + 3 KOH — Fe(OH); + 3KCl
Cu(OH), + 2 NaHSO, — CuSO, + Na,SO, +2H,0
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Bonpoc 6.

Ca + H,50, — CaSO, + H,
SO, + Ca0 — CaS0,
N,O; + CaO — 2Ca(NOy),
Ca0 + SO, — CaSO0,
Ca(OH), + H,SO, — CaSO, + 2H,0
P,O, + 3Ca(OH), — Ca,4(PO,), + 3H,0

Bomnpoc 7.

a) CaCl, + H,SO, (xon) — c‘a{so4 +HCI 1
6) CaCl, + Nay,CO, — CaCO, | +2 NaCl
B, 1) 3CaCl, + 2H,PO, - Cay(PO,), | +6 HCI T
r) CaCl, + 2NaOH — Ca(OH), | +2NaCl

Bonpoc 8.

a) cynb¢aT KaJabLus

CaO + SO, — CaS0O,
Ca0 + H,50, — CaSO, + H,0

6) optodocdar Kaabuusa

3Ca0 + P,0, — Ca,(PO,),
3Ca0 + 2 H,PO, — Ca,(PO,), + 3 H,0
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Bonpoc 9.

AOH); + B3HCI —  AICl, +

THAPOKCHA amoMuuus  CO/AHAA KHC/O0Ta XMOPHI, AJTIOMUHUSA

3H,0
BOA2
Ba(OH), + H,SO0, — BaSO, |+2H,0
THAPOKCHI Gapuﬂ cepHasa KHCAOTA ClebeaT 68pHH BOIA
Ba(OH), + 2HNO; — Ba(NO;),+2H,0
THAPOKCHI Gapmi a30THad KHCJAOTa HUTpaT Gapus BOAa
3NaOH +

THIPOKCUA HaTpHs

H,PO  — Na,PO, +3H,0

opTodocopHas Kuca0Ta oprodocdar HaTpHs BOna
NaOH + HNO, — NaNO, +H,0
TURPOKCHA HATPHA  4367Hag kucaoTa HUTpaT Harpus BOLA
NaOH  +H,SO,(n36) —  NaHSO, +
THAPOKCHA HATPHA  coppiag kucsoTa rHApOCYAb(aT HaTpus
BOMa
KOH +

THAPOKCHA Kalus
oprodocopHas KucyoTa aurnapooprodocdhar Kaaus Bofa

2KOH +

THAPOKCHA KaJiusa
H,PO,(u36) —  K,HPO,  +2H,0

optodocdopHas KucaoTa rugpooprodocdar Kaaus BOOA
Bonpoc 10.

a) 2Ca+ 0, — 2Ca0
CaO + H,0 — Ca(OH),
Ca(OH), + 2HNO,; — Ca(NO;), + H,0
Ca(NO,), + H,SO, — CaSO, + 2HNO,
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6) Al,O, + 3H,50, — Aly(SO,); + 3H,0
Aly(SO,); + 6 NaOH —s 2 Al(OH), | +3Na,SO,
2 Al(OH), = Al,O, + 3H,0
B) CaCO, — CaO + CO,

CaO + H,0 — Ca(OH),

Ca(OH), + H,CO, — CaCO, | +2H,0
CaCO, + 2HNO, — Ca(NO,), + H,CO,
r) 2Cu+ 0y — 2Cu0
CuO + 2HCI — CuCl, + H,0
CuCl, + 2NaOH — Cu(OH), | +2 NaCl
Cu(OH), 5 CuO + H,0
CuO + H, — Cu + H,0
Cu +2H,50, — CuSO, + SO, 1 +2H,0
CuSO, + 2KOH —s Cu(OH), | +K,SO,
1) 2Mg + 0, — 2 MgO
MgO + H,0 — Mg(OH),
Mg(OH), + H,SO, — MgSO0, + 2H,0

' e) C+0, — CO,
2NaOH + CO, — Na,CO4 + H,0
Na,CO, + 2 HCl — H,CO, + 2 NaCl
CO, + Ca(OH), — CaCO,4 | +H,0
%) Fey(SO,); + 6 KOH — 2 Fe(OH), | +3K,SO,
~ 2Fe(OH); 5 Fe,0; + 3H,0
Fe,O, + 3 H,S0, — Fe,(SO,); + 3H,0
3) 4P +50, — 2P,0,
P,O, +3H,0 — 2H,PO,
2 H,PO, + 3 Ca(OH), — Cay(PO,), + 6 H,0
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Ca,(PO,), + 6 HCl — 3 CaCl, + 2 H,PO,
2 H4PO,(u36m1ToK) + Ca(OH), — Ca(HyPO,), +
2 H,0
1) A,,(SO,); + 6 KOH — 2 A,(OH), | +3K,S0,
2 AI(OH); > Al,O, + 3H,0
Al,0, + 6 HCI(koui) — 2 AICI, + 3H,0
AICI, + 3NaOH —» Al(OH); | +3 NaCl
Al(OH), + HCI — AI(OH),Cl + H,0
k) SOj + Zn(OH), — ZnSO, + H,0
ZnSO, + 2 NaOH —s Na,SO, + Zn(OH), |
Zn(OH), - ZnO + H,

3anaua 1.

Hano:
NaNO,, Ca(NO;),, KNO,;, NH,NO;,
(NH,),SO,

Haimu:
Kakoe U3 coenrHeHuil 6oraue a3oTom?

Pewenue:
® = A/ M;
o(N B NaNO,) = 14/85 =0, 16
o(N B Ca(NO,),) = 28/164 = 0,17
o(N B KNO;) = 14/101 =0, 14
o(N B NH,NO,) =28/80=0,35 .
o(N B (NH,),SO,) = 28/96 = 0,29
3HauHT, cofepxaHue asora Boiie B NH,NO,.

Omeem: Copepxatue asora Bbille B NH,NO,.
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3amaua 2.

Hano:
Ca(OH),
H;PO,

Haiimu:
m(Ca(OH),)/m(H,PO,)

Pewenue:
3 Ca(OH), + 2 H;PO, — Cay(PO,), +6 H,O

[lo ypaBHeHHIO peakLH:

v(Ca(OH),) = 3 Moz

v(H3PO4) = 2 Moub

M;(Ca(OH),) = 74 r/monb

M:(H,PO,) = 99 r/monb

m(Ca(OH),) = v(Ca(OH),) - M;(Ca(OH),) =
3-74=222r

m(H,PO,) = v(H,PO,)- M;(H,PO,) =2-99 = 198 r
m(Ca(OH),)/m(H,PO,) = 222/198 = 37/33.

Omeem: m(Ca(OH),)/m(H,PO,) = 37/33.

JlabopaTopHbie ONbITHI

11. JeiicTBM KUCJIOT HA HHAUKATOPHI.

Heo6xonumo K 060HM pacTBopaM H00aBUTbh HH-
OUKaTOp JaKMyC HJH MeTHJopaHxk. JlakMyc xpac-
HeeT, a METHJIOPAaHX PO30BEeT, TaM TAe HaXOAMTCH
KHCJIOTA.
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12. OTHoOlIeHNe KHUCJIOT K MeTaJljIaM.

B 3jekTpoxuMHUeCcKOM psAY HanpsKeHHH Me-
TaJlJIOB, METAJL/Ibl PACMOJIONKEHBI 0 UX CIIOCOOHOCTH
BLITECHSITb BOLOPOL M3 pacTBOPOB KHCJIOT: 4eM
paBee HaXOAMTCSl MeTaJJ B 3TOM PAAY, TeM MeHee
aKTHBHO OH B3auUMOJeHCTBYeT ¢ KHcaoTaMu. Meran-
JIbl, HaxXOfsilMecsi nocJjie BOAOPOAA, C PAacTBOpPAMH
KHUCJIOT He B3aHMOAEHCTBYIOT.

Zn+2HCl — ZnCl, + H, 1
Zn+H,SO, — ZnSO, + H, 1
Fe + 2HCl — FeCl, + Hy 1
Fe + H,SO, — FeSO, + H, T

Habnonaemble peakiiid OTHOCSATCA K peakLUAM
3aMellleHHUs.

13. BszauMoaeiicTBHUe KHCJIOT ¢ OKCMJAAMH MeTaJl-
JIOB.

1) TpoucxomuT H3MeHeHHEe OKpPAcKH pacTBOPOB
1 pacTBOPEHHe OKCHIOB.

2) CuCl, — xsopun menu (II); CuSO, - cynbdar
menu (II)

3) CuO + 2HCl — CuCl, + H,0

CuO + H,SO, — CuSO, + Hy,O
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14. CpoiicTBa pacTBOPMMBIX M HEPaCTBOPHUMBIX

OCHOBaHUM.
NaOCH Ca(OH), | Cu(OH), | Fe(OH),
Arperatnoel Tsepmoe Tsepnoe Teeproe Tsepnoe
COCTOS-
HHe
Liger Benwiii Benni#i Cunuii Bypui#i
Ilpu no- | Pacteopu- Mauo- Hepacr- Hepacr-
6aBneHHH MBIH pacTBOPH- | BOPHMBIH | BOPHMBIH
BOAH MbiH
DunsrpoBalive - + + +
Peakuus Po3soBoe Po3oBoe Po3oBoe Po3oBoe
tbenon-
¢ranenna

OcHoBaHusl MMeIOT TBepHOe arperatHoe COCTO-
anne. OO6najgaloT GesblM HJIM JPYTHM LBETaMH.
OcHoBanus,, 06pa3oBaHHbie Hanbosee aKTHUBHBIMH
MeTa/JlaMH pAaCcTBOPAIOTCA B BONE U H3MEHSAIOT
OKpacky ¢eHoJPTanenHa.

15. BaaumopgeiicTeue mesiodel ¢ KUCIOTAMH.

1) ToToMy 4YTO NPOHUCXOMHT TEPMOXHMHYECKas
peakuusi, H BOMa BCKHIIaeT, YTO CONPOBOX/IAeTCH
pasOpri3rMBaHHeM pacTBopa.

2) Boimenuncs xmopupa Hatpusi NaCl.

3) NaOH + HCI — NaCl + H,O.
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16. BsaumopeiicTBue HepacTBOPHMBIX OCHOBa-
HUH C KHCJOTaMH.

1) CuCl, — xaopur wmemn (II); CuSO, —
cyabdar menu (II).

2) 2NaOH + CuSO, — Cu(OH), + Na,SO,

Cu(OH), + 2HCl — CuCl, + 2H,0

Cu(OH), + H,SO, — CuSO, + 2H,0

17. Pasnoxenue rugpokcuna meau(II) mpu Ha-
rpeBaHHH.

1) Tunpokcun memu (II) Haxomures B TBepaoM
arperaTHOM COCTOSIHUH, HMeeT CHHHH L(BeT.

2) Tuppokcun Menu pasJyaraeTcsi Ha BOLY H
okcun, a CuO uepHoro usera.

3) Cu(OH), - CuO + H,0

IIpakTnueckasi pa6ora 5

3agaua 1.

ConsHyl KHCJOTY onpenenaseM A06aBJIeHHEM
pacTBOpa HHAMKaTopa - MeTHJopaHxa. OH npu-
obpeTaeT KpaCHO-OPaHXKeBbIii LIBET B KHCJOH cpefe.
3arem HyxHo pasznauuuth NaOH ot NaCl. Ias sro-
ro x obouM pactBopam nobamJiisieM PacTBOp KaJjus
nepmaHrasara. Torna B npoGupke ¢ THIPOKCHAOM
HaTpHsi o6pasyeTcsi 0cafioK Oyporo LBeTa:
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KMnO, + 2NaOH — 2KOH + 2 Na,O + MnO, |

B mpoGupke c xJopHIOM HaTpUs peaklUs He
noiner. Jlnsa atoro MoxkHo n06aBHTH B NPOGHPKY
KOHLIEHTPUPOBAHHBIH PacTBOP CEPHOH KHCJIOTHI, MPH.
9TOM TaKXe BbIIENUTCA 0Cafiok Oyporo iupera —
MnO,, kpome Toro 6yneT BhIENATHCS ra3o06pas-
HBIH XJI0p:

NaCl + 2KMnO, + H,SO,(konu) — Na,SO, +
MnO, | +Cl, 1.

3apaua 2.

Jlo6aBnsieM K pacTBOpaM HHTpaT cepebpa, mnpu
3TOM B NpoOHpKe ¢ BONOH peakuHs He IMOHIET, a
B NpoOHpKe C XJOPUIOM Kasusl BblAeJHTCA Gelblid
TBOPOXKHCTBIH 0CafloK — XJIOpPHA cepebpa.

KCl + AgNO, — KNO, + AgCl |.

3apaua 3.

Ecnu BBecTH B mjaams TOpEJKH OKCHA KaJlb-
LMs, TO TJIaMsi OKPALUMBaeTcsl B KHPNUYHO-KPACHBIH
LBeT, a B CJAyyae C OKCHAOM MarHus NJaMs He
OKpalllHBaeTCsl.
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3anaua 4.
Mg + 2 H,O(ropsiu.) — Mg(OH), | +H, T.
3apaua 5.

CuO + 2HCl — CuCl, + H,0
CuCl, + 2NaOH(pas6.) = Cu(OH), { +2 NaCl

' 3agaua 6.

Ca(OH), + H,CO; — CaCO; + 2H,0
CaCO, + 2HC|l — CaCl, + H,0 + CO,

3apaua 7.

2FeCl; + 6 NaOH — 6 NaCl + Fe,O; + 3H,0
3apaua 8.
MgCl, + 2 NaOH — Mg(OH), + 2 NaCl
3apauya 9.

CuSO, + BaCl, — CuCl, + BaSO,

3apaua 10.

CuCl, + Ba(OH), — BaCl, + Cu(OH),
Cu(OH), - CuO + H,0
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I'naBa VI. Ilepnopnueckuii 3aKoH u
nepuoguYecKasi TabIuIa XMMHUYeCKUX
anemenToB JI. U. MeHnaeneeBa.
Crpoenune atroma

§34—35

Bonpoc 1.

Jlenenne Ha Merassbl H HeMETaJlJbl SIBJSETCH
YCJIOBHBIM, T. K. CyLIeCTBYIOT aM(OTepHble JeMeH-
Tbl, COEJHHEHHA KOTOPHIX MNpOABJAIT ABOHCTBEH-
Hble CBOHCTBAa. TakWMH COeMHEHHSMH SBJSIOTCS
OKCHbl H THAPOKCHAB LIHHKA H aJIIOMHHHSA.

a) Al,Oq:

Al,O, +2NaOH + 3H,0 — 2Na[AI(OH),]
Al,O, + 2NaOH - 2 NaAlO, + 2H,0
Al,O, + 6HCl — 2 AICl; + 3H,0

6) AI(OH);:

Al(OH); + NaOH —> NaAlO, + 2 H,0
2 AI(OH), + 6 HCl —> 2 AICl, + 6 H,O

AI(OH); + 350, 5 Aly(SO,); + 6 H,0
2 Al(OH); + Na,0 - 2NaAlQ, + 3H,0
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r) ZnO:

ZnO + 2NaOH + H,0 — Na,[Zn(OH)4]

ZnO + 2 NaOH -5 Na,ZnO,
ZnO + 2HCI — ZnCl, + H,0O

1) Zn(OH),:

Zn(OH), + 2HCl — ZnCl, + 2H,0
Zn(OH), + 2NaOH — Na,ZnO, + 2H,0
Zn(OH), + CO, — ZnCO; + H,0

Bonpoc 2.

[TonTBepxaeHHeM [eJieHHs 3JIeMEHTOB Ha MeTall-
Jbl M HeMeTalsbl fIBJeTCA pas3JjMuve (PU3NUECKHUX
U XMMHYEeCKUX CBOHCTB. Tak, MeTassaaM CBOHCTBEH-
HBl cjeaywollve (QHU3HYeCKHe CBOHCTBa: B 00Jb-
WHHCTBE CJy4aeB IPH HOPMAaJbHBIX YCJIOBHAX —
TBepAble BellecTBa, obaajamlide MeTaJJHYeCKHM
6JIeCKOM, HMEIOT MEeTANJIHUECKYI0 KPUCTAJIIHYECKYIO
pemieTky, 06/1afal0T XOpOLUEH TemJio — M 3JIEKTPO-
NpOBORHOCTbIO, KoBKHe. [Ipumepsl: Fe, Au, Ag, Cu.
HewmeTtansibl npd HOpMaJIbHBIX YCJOBHUSX HMEIOT pPas-
JIMYHBIE arperaTHble COCTOSIHHA, GOJIbLIMHCTOBO He
obJafiaeT MeTaNIHueCKHM 6JecKoM (HCKJIOUeHHe —
#ion). Xpynkue U UMEIOT TENJO — H 3JeKTPONpOBOA-
HocTh Huxe. [lpumepni: S, P, F,, Hy, O,. Paznuuue
XUMHYECKHX CBOHCTB TNOATBepxKAaeTcs CHOCOGHO-
CTbIO MeTasJioB 06pa30BBIBATH OCHOBHbI€ OKCHIHI,
KOTOPbIM COOTBETCTBYIOT OCHOBAHHS:
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Na + O, — Na,0
(Na,O — ocHoBHO# oKcHI),
Na,O + H,0 — 2NaOH
(NaOH — ruppokcun HaTpus, COOTBETCTBYIOUIMH
okcuny Na,O).

Hemerasibl cioco6HEl 06pa3oBEIBATh KUCJIOTHbIE
OKCHABI,

i
Um COOTBETCTBYKT KHCJIOTHI:

P,0, + H,0 — 2HPO,
(rne mMeTtadocdopHas KHCAOTa COOTBETCTBYET
okcuny P,Oq).

Bomnpoc 3.
Ga; Ga,0,; Ga(OH),; GaCl; Ga,(COy),

a) Ga,0, + 3 Si0, - Ga,SiO,
Ga,0, + 6 HCl 5 2GaCl, + 3H,0
Ga,0, + NaOH - 2 Na,GaO, + 3 H,0
6) Ga(OH), + 3 HCl - GaCl, + 3H,0
Ga(OH); + 3 NaOH - Na,GaO, + 3 H,0
2Ga(OH); + 35S0, 5 Ga,(S0,); + 3H,0
B) 2GaCl, + 3H,S0, - Ga,(SO,), + 6 HCI
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Ga,(CO3); + 3 Si0, - Cay(SiO;,); + 3 CO,
GaCl, + 3 NaOH - Ca(OH), + 3 NaCl
GaCl, + K,PO, 5 GaPO, + 3KCl
2 GaCl, + 3Ca— 3CaCl, + 2Ga

2) Se; SeO,; SeO;; H,Se; H,SeO,, H,SeOQ,,
K,Se; K,SeO;, K,SeO,

a) 3 Mg + SeO, - 3 MgO + Se
2 KOH + SeO, - K,SeO, + H,0
Ca(NO,), + SeO, 5 CaSeO, + N, O,
SeO, + H,0-5 H,Se0,

6) Zn + H,Se0, - ZnSeO, + H,
H,SeO, + 2KOH - K,SeO, + 2H,0
H,Se0, + CuO - CuSeO, + H,0
Na,CO, + H,SeO, - H,CO, + Na,Se0,
nH,O + H,SeO, 5 H,SeO, - nH,0
B) K,Se0, + Si0, - K,SiO, + SeO,
K,SeO, + BaCl, - BaSeO, + 2KCl
K,SeO, + H,S0, - K,SO, + H,Se0,
K,SeO, + 2NaOH - 2 KOH + Na,SeO,

Bonpoc 4.

Ha ocHoBaHuH npoBeneHHbIX HccaeoBaHHH MeH-
nesieeB cHOPMYJIMPOBAJ NEPUOAUYECKH it 3aKoH: «CBOH-
CTBa MpPOCTHIX TeJ, a TakxKe (QOpPMbl U CBOHCTBA
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COeJMHEHHH 3JIEMEHTOB HAaXOAATCS B MNepHOdHYe-
CKOM 3aBHCHMOCTH OT BEJIMYHHBI aTOMHBIX BECOB
SJEMEHTOB».

B coBpeMeHHOI1 TpakTOBKe 3aKOH 3BYYHMT TaK:
«CBoHicTBa 3/1eMeHTOB M 06pa3yeMbIX HMH MPOCTBIX
H CJIOXXHBIX BElIECTB HaXOAATCS B MEPHOAHYECKOH
3aBHCHMOCTH OT BeJMYHHBI 3apsja fpa aTOMOB
3THX JIEMEHTOB>. |

TpynHocTH BO3HHMKaaW y MeHzaeneeBa B CBsi-
31 C TeM, uTO ObLIO H3y4YeHO MaJjl0 3JEeMEHTOB,
a aTOMHble MacChl YK€ OTKPbITHIX 3/IeMeHTOB Obl-
au HeToyHbl. OmHako MeHaeneeB B3sJ Ha cebs
CMeJIOCTb PAaCIOJIOXKHTb 3JIEMEHThl COOTBETCTBEH-
HO C¢ HX CBOHCTBAMH W MNpeJonpefiesiuy OTKPhITHE
HOBBIX 3JIEMEHTOB.

Bonpoc 5.

MenpeneeB Ha3Bas CBOH 3aKOH NMEPHOAUYECKHM,
T. K. B IIpeJieslax psiloB 3JIeMEHTOB CBOHCTBa U3Me-
HAIOTCSA TOCJEA0BATENbHO. DTH PAAbI OblJIM Ha3BaHBI
UM nepuofaMH. A H3MeHeHHe CBOHCTB XHMHUYECKHX
3JIEeMEHTOB 110 Mepe BO3pacTaHHsl X aTOMHOH Mmac-
Cbl He COoBepllaeTcsi HelpepulBHO B OJJHOM H TOM Xe
HanpaBJ/ieHHH, & UMeeT MepHOLHYECKHH XapaKTep.

Paccmotpum psmbi asieMeHTOB OT Li 10 Ne u ot
Na no Ar. Eciu pacnonioxkuth 3TH ABa psiia OAHH
Mo APYTHM, TO B BepTHKaJbHble CTONOLBI II0-
NnajaroT 3JeMEHTbl CXOAHbIE [0 CBOMM CBOHCTBaM
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U obJsajaioiiie ONHHAKOBOH BaJeHTHOCTBbIO. Tak,
Hanpumep, Li ¥ Na — TunuuHble metauibi, a Ne
1 Ar — uHepTHBIe raskl. B psnax ke cjeBa Hanpaso
HabmonaeTcs ocJabjieHHe MeTaJJIHUeCKHX CBOHCTB
H yCHJIeHHe HeMeTaJNIMUeCKHX CBOHCTB 3JIeMEHTOB.
Tak, Hanpumep, B psany ot Li no Ne Li — oznsxo-
BaJIeHTHbIH MeTaJlJl, JHePruuHO pasJjaramoliyii BoLy
¢ oOpasoBaHueM uiesoud. ¥ Be Merannuyeckue
CBOHCTBA BbipaxKeHbl cjabee, OKCHI W THAPOKCHI
6epunnus ampotepHnl. B — asnemeHT co caa-
60 BbIpaX{eHHbIMK HeMeTaJJIM4eCKUMH CBOHCTBAMH,
NpoSIBJSIOIMH HEKOTOpble cBoiicTBa MeTanna. Ot
C no F nemeransnyeckue CBOHCTBa YCHJAMBAIOTCH,
F — cambiit akTUBHbIH M3 HeMeTaJJoB. 3a F cie-
nyer Ne — HHepTHBIE ras, He NPOSABISIOIIUX HH
MeTaJJIHUeCKHX, HH HeMeTaJ lJIHYeCKHX CBOHCTB.

Takxe cjenyeT OTMETHTb, YTO 1O MEpe YBeJH-
YeHHs] aTOMHOM Macchl BaJeHTHOCTb 3JIEMEHTOB IiO
OTHOLIEHHIO K KHcCJopoldy, HauuHas c¢ Li, ysenu-
YUBaeTCs Ha EeAMHHILY ANS Ka)XJAOro cJjeiyloliero
ajeMeHTa (HCKJoueHHeM ABasieTcss F, 4To cBsizaHo
¢ 0cOGEHHOCTSIMH CTpPOeHHUsi ero aToMa). B cueny-
olleM [epUole 3aKOHOMEPHOCTb IPOCJIeXKHBAETCS
CHOBA.

3anaua 1.

Hano:
m(Zn0O) =4,05r
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Haiimu:
m(Na,Zn0O,) — ?

Pewenue:
ZnO + 2NaOH 5 Na,ZnO, + H,0

m=v-M

v(Zn0) = 4,05/81 = 0,05 monb

Ilo ypaBHenuwo peakuuu v(ZnO) = v(Na,Zn0O,)
Torna m(Na,Zn0O,) = 0,05-143 =7,15r

Omsem: m(Na,Zn0O,) = 7,15 1.

§36

Bonpoc 1.

TopusoHTasnbHBIE PAAbl 3/IeMeHTOB Tabauibl Men-
aeneeBa, B NpeneJaXx KOTOPbIX CBOHCTBA 3JIEMEHTOB
U3MEHSIOTCS TOCJeI0BaTeNbHO, Ha3bIBAIOTCA MepH-
ogoM. Kak Masble, Tak U GoJsibliMe NepHOAbl Ha-
YHHAIOTCA UIEJOYHBIMH MeTaldslaMH H 3aKaH4HBa-
10Tcsl OnaropoiHbIMM rasamu. Bo Bcex nepHomax
C yBeJHYeHHeM OTHOCHTEJbHBIX aTOMHBIX Macc Ha-
6nonaeTcs ocaableHie MeTaIHYECKHX H YCHIIEHHe
HeMeTaJlIMYeCKHX CBoicTB. B Maneix nepuonax
rlepexofl OT LIEeJIOUHOTO MeTasjia K HHEePTHOMY 3Je-
MEHTY 'NpPOXOAUT 4epe3 8, a B OOJbLIMX — uepe3
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18 u 32 snementa. IlosToMy B 60/bLIMX NepHOAAX
MeTaJlIM4yecKHe CBOMCTBA 3JEMEHTOB OCJabJsATCs
C BO3paCTaHWEM IOPSIIKOBOTO HOMepa MelJieHHee,
YeM B MaJsbiX MepHofax.

Bomnpoc 2.

MeHpneneeBblM OblIM MpeAJOXKeHbl OIBe (POPMBI
TabJHUbl — KOPOTKONEpHOAHasi M IJIMHHOMNEPHOL-
Hasi. B nocienHeM kaxkabiil mepuon 3aHHMaeT OfHY
cTpouKy. B Hauell cTpaHe Go/bluee pacrnpocTpaHe-
HHe MOJIyYyHJ NepBbiil BapuaHT Tabauubl. Ero Me
U paccmoTpuM. B HacTosiuiee Bpems Tabnuua npen-
jJaraer 118 XuMHYecKHX 3JleMEHTOB, U3 KOTOPBIX
He Oniu euwe Hadgedn 113, 114, 115 u 116,
a 118 snemeHT noka He 6Bl HasBaH. Tabauua
paszesieHa Ha mnepuoibl, psafbl ¥ rpynnbl. [lepuonom
B NMepHOIHYECKOH CHCTeMe HasbiBaeTcs MocJenoBa-
TEJbHOCTb 3JIEMEHTOB, PAacloJIOKEHHBIX B MOPsIKe
BO3pacTaHHs 3apsiia slipa, HauWHawoulascs BOLOPO-
AOM HJIM LI€JIOYHBIM META/JIOM U 3aKaHYMUBaloLasncs
MHEPTHBIM ra3oM. [lepBble Tpy neprona HasblBAIOTCS
KopoTkuMu. CJrenyioliye 3a HUMU NEePUOLbI COLEp-
XaT no 18 sjeMeHTOB (4eTBepTHI M NMATHIA) HJIH
no 32 snemedTta (WwecTo W ceibMOH) H MO3TOMY
Ha3biBalOTCA AJUHHBIMH. [IJIHHHbIE NMepHONbl AeJsiT
Ha fABa paga. (B anuHHOM BapuaHTe TabJHLbl HX
pacnonaraioT B oguH psin). Ilpu atom BTOpO# pin
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OyZeT HA4HHATHCS 3JIeMEHTOM, BajleHTHOCTb KOTO-
poro OGyneT MeHbllie, 4YeM Y IOCJeJHEro 3JeMeHTa
1epBOro psAna. DlAeMeHTH, PacHo/oKeHHble B OLHOM
BEPTHKaJbHOM CTOJI6le KOPOTKOH (pOpMbI MepHOAH-
yeckod Tabsnuubl, o6pasyioT onHy rpynny. Kaxnas
rpynna coCTOMT H3 [BYX MNOArpyNmn — TJIaBHOH
(A) u no6ouuo# (B). CHMBOJIBI 3J1IeMEHTOB, OTHOCS-
IIMXCHA K TVIaBHOH M MOGOYHOH MOArpynnaMm OfHOH
TPYHIBI, 3aMHCBIBAIOT CO CMELIEHHEM K MPOTHBOINO-
JIOXXHBIM KPasiM KJIETKH, TaK YTO OHH 06pasyloT Kak
Obl 1Be BepTHKaJbHbie HOCJENOBAaTEJLHOCTH B INpe-
feJlaX OfHOro crosbua. PasgejeHHe Ha MOArPYNIbI
06ycJ/IOBJIEHO CTPOEHHEM aTOMOB 3JIeMEHTOB, paclio-
JIOXXEHHBIX B HHX, UTO BJHSIeT W Ha BaJNeHTHOCTb
coenvHeHui. Tak, Hanpumep, MeTasibl bB-rpymnmel
Au u Ag nposiBASIIOT BaJNeHTHOCTS .

Bomnpoc 3.

MeHgeneeB cpaBHUBAJ aTOMHbIe MacChl 3JieMeH-
ToB. OH 3aMeTHJI, YTO CBOHCTBA 3JIEMEHTOB 3aBHCSAT
OT MX aToMHbIX Macc. Takxe MeHzeneeB obpatun
BHMMaHHe Ha CMOCOOHOCTb 3JIeMEHTOB 06pa30Bbi-
BAaThb COEMMHEHHS, TPOSIBASSI TPH STOM CBOHCTBA
MEeTaJIJIOB HJIH HEMETAJJIOB.

Bonpoc 4.

TpynHoctu ¢ GepuiiMeM BO3HHKJH, T. K. aTOM-
Hasg Macca 3TOro 3JeMeHTa Oblla ONpefeseHa Ha
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TOT MOMeHT HeBepHo. OpHako, MeHpeneeB nome-
CTHJI 37IEMEeHT Ha YeTBepToe MecTo. McnpassenHoe
3HayeHHe aTOMHOH Macchl 6epUJIHS NOATBEPAUIOCH
TosbKO depes 10 Jer.

§37—39

Bonpoc 1.

JloKa3aTe/ibCTBOM CJI0XKHOTO CTPOEHHS] aTOMOB
AIBJSIETCA HX CNOCOBHOCTb K PaJHOAKTHUBHOMY pac-
nany. Tak, sKCIepUMeHTaJbHLIM NyTeM OBLJIO HOKa-
3aHO, YTO B pe3yJbTaTe H3JAY4YeHHS O-, P-yacTHLL
H y-lyyed aToMbl pafMs pacmagamTcs U o6pasy-
I0TCS1 1Ba HOBBIX 3JieMeHTa — pafioH Rn u renuii
He:

226 222 4
28 Ra — o Rn +2He

Bonpoc 2.

B XxuMHuyeckuX peakUHsX aTOMBl COXPaHSAIOTCS,
MPOMCXOIMUT JIHLLb UX NeperpynnupoBka. B spepHbix
peakuHsaX MMPOUCXOAUT NpeBpaLleHHe ONHHX aTOMOB
B ApyTHe.

Bonpoc 3.
HsoTonsl pasnuyaoTcs: 3) YKHCJIOM HEHATPOHOB.
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Bonpoc 4.

DHepreTHYeCKMM YDOBHEM Ha3blBalOT BO3MOX-
Hble 3HaYeHHs! SHEprUH KBaHTOBBIX CHCTeM, MOLYH-
HAIIMXCA 38KOHAM KBAHTOBOH MEXaHHKH. JileK-
TPOHBI, KOTODbl€ ABMXKYTCS B OpOUTaJfiX ONU3KOro
pasmepa, 06pasyloT sHepreTHYeCKHe YPOBHH.

Na,, 1s? 2s* 2p® 35!

N, 1s? 25 2p°

P 1s? 252 2pb 352 3p°

Cly; 1s? 25% 2p° 352 3p°

Bompoc 5.

IlepronuuHocTe 3neMeHTOB B Tabauue MeHpe-
JleeBa XapaKTepH3yeT 3alQJHEHHOCTb 3JIeKTPOHAMH
3HepreTH4YecKuX ypoBHeH. IlepBuilt sHepreTHYeCKHH
YpOBeHb BMeIllaeT JHMIb JABAa 3JE€KTPOHA, MO3TO-
MYy B [IepBOM NepHoje Bcero ABa sjeMeHTa. Bropoii
YypOBEeHb BMellaeT 8 3/1eKTPOHOB, YTO COOTBETCTBYET
BOCbMH 3JIeMEHTaM BO BTOpPOM Imepuozne. B TpeTbem
nepuoge Toxe 8 3JIeMEHTOB, TaK KaK IOC/Ee 3a-
nosHeHus 3s — ¥ 3p — MOLYPOBHEH HayHWHaeTCs
3anoJyiHeHne 4s — noxypoBHsl. YeTBepThill U NATHIN
nepruoabl copepxart no 18 ssemenrtoB. IlepBbiii aJe-
MEHT Ka’k[oro nepHoja UMeeT Ha BHEIHEM YpPOBHe
ONMH 3JIEKTPOH, MOCJeNHHH 3JeMeHT nepHoga —
BOCEMb 3JIEKTPOHOB (32 HCKJ/IOYEHHEM TeJslHd, Y KO-
TOporo Apa 3jaekTpoHa). IIpu atom B mepBuiit psig
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AJIMHHOTO TepHoaa NMonafamT 3JIeMEeHThl, ¥ KOTOPhIX
3aMOJIHSIOTCS S — TMOAYPOBHH, a Takxe 8 3Je-
MEHTOB, Y KOTOPBIX 3aMOJHSTCA d — MNOLAYPOBHH.
OcranbHble 3JIeMEHTBHl MepHoma — euie ABa d —
3/€eMeHTa, a Takxe 6 3J1eMeHTOB, Y KOTOPBIX INpo-
MCXO[MT 3amoJjlHeHWe p — IMOAypOBHeH TIonajamT
B apyro#i psg. IlpuyeM KosuMuecTBO 3/@KTPOHOB Ha
BHELIHEM YPOBHe COOTBETCTBYET HOMepY 'PYIIIHI.

Bomnpoc 6.

CX0nCTBO B CTPOEHHH aTOMOB XMMHYECKHX 3Jie-
MEHTOB OfHOH A-rpynmnel 06yc/JaBJHBAOT: 3) OOQHUHA-
KOBOE YHCJIO 3JIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM
cJioe.

Bonpoc 7.

3HaueHHe MEepHOJNIECKOro 3aKOoHa:

1. MenpgeneeB noxkasaj B3aUMOCBA3b XHMHYe-
CKHUX 3JIEMEHTOB JIPYyT C APYroM.

2. BblIH OTKPBITHI HOBblE 3JIeMEHTHI, CyllecTBO-
BaHHE KOTOPBIX NpennoJioxua MeHnenees.

3. Bbuiu vcmpaBsieHbl aTOMHBIE MacChl HEKOTO-
PbIX 3JIEMEHTOB.

4. 3akoH crnoco6CTBOBaJ JajbHeilleMy H3yude-
HHIO CTPOEHHS BeluecTB. DblI0 OTKPHITO CTpoeHHe
aToMma.

5. Ynanoch npeackasaTb M OTKPbITb TpaHcypa-
HOBbIEe BelllecTBa.

6. Bbiid OTKPBITH pafilMOAKTUBHBIE H30TOIIHI.
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JlaBopaTtopHbie OMbITHI

18. B3aumogeiicTBMe rHAPOKCHAA LIMHKA C pac-
TBOPAMH KHCJIOT H LIEJIoUeH

1. a) ZnCl, + 2NaOH — Zn(OH), | +2 NaCl

Zn(NOGy), + 2KOH — Zn(OH), | +2KNO,

6) MgCl, + 2NaOH — Mg(OH), { +2 NaCl

Mg +2H,0O — Mg(OH), | +H, T

2.a) Zn+2HCl — ZnCl, + H, 7

6) Zn+NaOH +2H,0 — Nay[Zn(OH),} +H, 1

3. I'maopokcun marHusi — HepacTBopuMoe cyaboe
ocHoBaHHe. [HApoKcHA HHMHKAa — aM(OTepHbIH THA-
POKCHJ, NO3TOMY, B OTJIHYHE OT FMAPOKCHAA MarHus
MOKeT pearupoBaTh CO LUEJOUaMH, HallpUMep:

Zn(OH), + 2NaOH — Na,ZnO, + 2 H,0.
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I'nmaBa VII. Xumunueckas cB43b.
CrpoeHue BemecTBa

§40—41

Bonpoc 1.

ONeKTPOOTPHLIATENBHOCTD — CIOCOOGHOCTb aTOMa
B COeLHHEHHH NPHUTATHBATbL K ceGe 3JIEKTPOHHKI.

F—-0—H5C&~S—P-—H—DSB—Si—

— Al —-Mg—Cae—Li—K—Cs

Bonpoc 2.

D/IeKTPOOTPULIATENBHOCTh BJIMSET Ha pacnpee-
JeHHe 3JIeKTPOHOB MexXny atoMaMu. B 3aBucu-
MOCTH OT XapakTepa paclipelesieHUsl 3JEeKTPOHOB
pasjuyaioT TPH BHIA XMMHYECKOH CBSI3H: KOBa-
JIEHTHYIO (aTOMBbI HMEIOT OAHHAKOBYIO 3JIEKTPOOTPH-
11aTeJIbHOCTh MJIM HE3HaYMTeJIbHO OTJIHYAIOLLYIOCS)
H- + -H — H:H wau HCI, uoHHyio (3J€KTpooT-
PHLATEeNLHOCTh pesko pasnuyaercsi) Na*Cl™, me-
TaNJHUECKY0 (MTOJIOXXHTENbHO 3apsiXKeHHble HOHbI
KPUCTAJJIMYECKOH pelleTKH CBS3a@Hbl CBOOOLHBIMH
3JIEKTPOHAMH).
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Bonpoc 3.

a) HonHas cBs3b:

Na*F~ Na-+-F: — Na*[:F:]-
Na*Cl™ Na-+-Cl: — Na*[:Cl]"
Ca?*Cl;-Cli+ Cai+.Cl: — :Clr Ca?*:Clr
6) KoBasneHTHad nonspHas CBf3b:
H,O Na-+-Q.+ Na- — H:ClkH
HCI Na.4-Cl: — H:Cl:

CaO Cat+-Q- — Ca:(»

B) KoBasneHTHasi HenoJisipHast CBSi3b:
02.(:?._;..@. — :(:j:@:

H, H-+ H- — HH

Cly-Cli+-Ck —s Cl:Cl:

Bomnpoc 4.

CaF, — vonnas, 31eKTPOOTPHLIATENbHOCTH CHJIb-
HO pa3/IHyaoTCH.

F, — KoBaneHTHast HenoJsipHas, 3JEKTPOOTPH-
LlaTe/IbHOCTH PaBHBI.

H,S — koBaneHTHas noJspHas, 3JeKTPOOTPHLa-
TeJIbHOCTH Pa3J/IH4aloTCsl He3HauHTeJbHO.

LiCl — uoHHas1, 3/1€KTPOOTPHLIATEILHOCTH CHJIb-
HO pasJIHYaloTcH.

NH, — koBaneHTHas nossipHasi, 3/J€KTPOOTPH-
LlaTe/IbHOCTH Pa3/HYaloTCs He3HauHTeJIbHO.

N, — KoBaJeHTHasi HeroJsspHas, 3JeKTPOOTPH-
11aTeJbHOCTH PaBHBI.
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Bonpoc 5.

| a) Kanabluuit ¢ Bogopogom: Ca — 1,0; H — 2,1.
H<-Ca—>H

6) nuTtHit ¢ azotom: Li — 1,0; N — 3,0.
Li Li |

SN

T

Li
B) KHcJ0poA ¢ ¢propom: O — 3,5; F — 4,0.
F«<—O—>F
r) yraepog ¢ cepoii: C — 2,5; S — 2,5.
S—C—S
n) yraepoaa c¢ amomuHueM: Al — 1,5; C — 2,5.
AlI=C—Al=C=Al-C=Al
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Bomnpoc 6.

KoBa/neHTHO!H CBfi3bl0 Ha3blBaeTcsl CB3b, obpa-
30BaHHas oO0lLel a/leKTPOHHO# napoii. B pesysnbrare
o6pasoBaHHs OOLIeH 3/IeKTPOHHOH Naphbl 3JEKTPOHEHI
06pa3syioT 3aNONHEHHbIH YHEPreTHYECKHH YPOBEHD.

B cayyae HerosisipHOH KOBaJ€HTHOH CBSI3H KaX-
OB M3 aTOMOB NpefoCTaBJjseT 10 OLHOMY Hecra-
pPEHHOMY 3JIeKTPOHY, KOTopble 06pasylT MoJeky-
JIIpHOE 3JeKTPOHHOe 06sako. OHO HaXooUTCs MeXx-
oy ueHTpamu o6oux spep. [Ipumepom Takoil cBg-
34U fIBJSETCS MOJIeKYyJa BOAOpoAa. B Hell kaxkablii
M3 aTOMOB BOAOpOAAa MpPENOCTABJSET M0 OLHOMY
HeCNpapeHHOMY 3JIeKTPOHY HJsi 0Opa3oBaHHUsl CBS-
3H.

H-+ H — H:H

IIpu aToM o6pa3oBaBiueecs 3J1eKTPOHHOE 00JaKO
pacrnpefensieTcsi paBHOMEPHO MexAy fjapamMH 060HX
aTOMOB.

B crnyuyae nonsipHoii KOBaJEHTHOH CBSi3H 3JIEK-
TPOHHOe 06J1aKo cMellaeTcss K 6oJiee 3JIeKTPOOTPH-
uateabHoMy aromy. Hanpumep, HF.

H- +.f:-‘: — H:E‘:

F — ©6onee SJIeKTpOOTpPIU,aTe.HbeIH 3JIEMEHT,
HOSTOMy Ha HeM HaKanJHBaeTcs H3OLITOK OTpH-
HaTeqbHOro 3apsaa, a Ha H — nonoxuTenbHoro.
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AnekTpoHHOE 06JaKo cMellaercsi K 6oJiee 3/eKTpo-
OTpHLIATEJNILHOMY aToMy (Topa.

MoHHas cBs3b o6pasyercss MexAy aToMaMH
c GOJIBIIOH PA3HOCTBIO IJNEKTPOOTPHLATENLHOCTEH.
O6iias 37eKTpoHHAasA TMapa MOJHOCTbIO MEePEXOMHT
K aTtoMy c O6oJiblliel 3JEeKTPOOTPHLIATENbHOCTbIO.
Hanpumep, NaCl.

Na-+-Cl: — Na*[:Cl:]-

B pesysbTate NpOUCXOOUT COefHWHEHHE MNpPOTH-
BOTIOJIOXXHO 3apsikeHHbIx HOHOB Na®™ u Cl”. Houn
YIEPXHUBAOTCA APYF OKOJIO Apyra 3a CueT NpHUTS-
KEHHS YacTHI ¢ PasHBIMH 3apsiaMH.

OnHako, npy HOHHOH CBA3H He MPOUCXOLUT
MOJNIHOTO pa3feJsieHUs] TOJIOXKHUTENbHBIX U OTpHLA-
TeJIbHBIX 3apAA0B, O3TOMY MOXXHO TFOBOPHTBH JIHLIb
O CTeneHH BBIPAXKEHHOCTH HOHHOH cBf3H. Takxe
A/t KOBaJIEHTHOHN M HOHHOH CBfI3H OOLLUM SIBJSIeTCS
ydacThe B 00pa3oBaHHM CBSi3H BHEIUHHX 3JeK-
TPOHOB H, KakK cJjeicTBUe, o6pa3oBaHHsA 0O6lero
3JIEKTPOHHOTO obJsaka.

Bomnpoc 7.

a) Bosee npounsiM saBasiercs Nal, tTak Kak pas-
HOCTb 3JieKTpooTpulatespbHocTe vy Nal = 2,5 -
0,9(Na) = 1,6, a y KI = 2,5 - 08 = 1,7. Pas-
HOCTb 3JIEKTPOOTPHLATEJbHOCTEH 3THX COeIMHEHHH
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NMPUMEPHO OLHMHAKOBa, OQHAKO paiuyc aroMa Na
MeHblle, 4eM K, nostomy cusbl 3jeKTpocTaTHde-
CKOTO NPHUTSXKEHHUS BhILLIE.

6) Bonee npounsim sBasercs NaFl, tak kak
pasHOCTb 3seKkTpooTpuuaresnbHocTedt y NaF = 4,0
-09=3,1,ay NaCl = 3,0 - 0,9 = 2,1. PasHocTs
aJieKTpooTpHLaTesibHOCTe# y NaF Boille, rnoatomy
CoelMHeHre MpOYHee.

B) Dosee npounniM siBAseTcs CaBr,, Tak Kak
pasHOCTb 3JekTpooTpHuatenbHocTelt y CaBr, = 2,8
-10=18,ayCal, =25 - 18 = 0,7. PazHocts
anleKTpoorpuuartesbHocTei y CaBr2 Boile, nosromy
coellMHeHHe MpOUHee.

r) CoenuHeHusi Oy@yT NpPHMEPHO OIHHAKOBOH
MPOYHOCTH, TaK KaK PasHOCTb 3JeKTPOOTpHLaTe/b-
Hocte#t y CaF, = 40 - 1,0 = 3,0, a y KCl =
3,0 - 0,8 = 2,2. Ognako, papdyc aToMa KajbLusf
6osblle, 4eM KaJHA.

§42—43
Bomnpoc 1.

B kpucrasnHyecKHx BelllecTBaX aToMbl pac-
NoJIOXEeHB B y3JaX KPHCTAMJIHYECKOH peIIeTKH.
B amopdHbIX BellecTBaX aTOMbl PacloJOXKEHbI
6ecriopsinouHo. Kpucranauueckue BenlecTBa HMe-
I0T CTPOTO ONpefeNIeHHYI0 TeMIepaTypy MJaBJeHHs .
AMopdHble BellleCTBa He UMEIOT CTPOrO ONpeLeeH-
HOM TeMIepaTyphbl MJIaBJIEHHS.
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Bonpoc 2.

a) BelllecTBa ¢ HOHHBIMH KPHUCTAJIJIMYECKHMH pe-
IIeTKaMH UMel0T BbICOKHE TeMI1epaTyphl [JIaBJieHHH,
TaK KaK Pa3HOMMEHHO 3apsiKeHHble HOHbl CHJbHO
MPUTATUBAKOTCS APYT K APYTY, MEXAYy HOHaMH BO3-
HHKaeT MPOYHasi XUMHYeCKas CBf3b.

6) BellectBa ¢ aTOMHBIMH KpHCTalJH4YeCKHMH
pelieTKaMy¥ HMMeIOT BBICOKHE TeMIepaTyphl MJaBJe-
HHf, TaK KaK aTOMbl IPOYHO YIEPXKHBAIOTCA BMeCTe
KOBaJICHTHBIMH CBSI3SIMH.

B) BeulecTBa ¢ MOJEKYJApHBIMH KpHCTaJJIHYe-
CKUMH pelleTKaMH HMMeIT HH3KHe TeMIepaTyphl
NJIaBJIEHHS], TAK KAaK MOJIEKYJHl He CBSI3aHbl XHMH-
4YeCKOH CBf3bIO.

Bomnpoc 3.

[ aMmMuaka xapakTepHa KpUCTaJlIH4YecKas pe-
weTtka: 1) MoJsiekynsipHas.
Bonpoc 4.

Y BewlecTBa, NOJY4YE€HHOTO NpPH B3aMMOAEHCTBHH
MeTajlsia M XJopa: 3) HOHHas.

Bonpoc 5.

CTeneHbl0 OKHUCJIEHHS Ha3bIBAIOT YCJIOBHbIﬁ 3a-
pAn 3JEMEHTA, paCCqHTaHHblﬁ Hcxona M3 ycJoBHs,
4YTO BCE€ CBfI3H B CO€JHHEHHH HOHHDbIE.
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BaneHTHOCTE — 3TO CrOCOGHOCTL aTOMOB 06-
pa3oBbIBaTh CBS3d. B coeauHenusx, o6pa3oBaHHBIX
NpH TMOMOLIH HOHHBIX CBSi3eH, BaJIeHTHOCTb aTo-
MOB ONpefensieTCsi YUCJIOM TMPHCOEAHHEHHBIX HJIH
otaaHHbIX 3JekTpoHoB. Hanpumep, NaCl. Coenune-
HHe C MOHHOH cB#A3bl0. BaneHtHocTh Na papBHa I,
BaseHTHOoCcTh Cl — 1. CreneHb oKuc/eHHs XxJopa
-1, crenenb okucsneHuss Na +1. UucaenHo sHaue-
HUSl BaJIeHTHOCTH U CTENEHH OKHCJIEHHS COBMAJIH.
OnHako, cTeneHb OKHUCJIEHHS] U BaJEHTHOCTb MOTYT
He COBManaTb, HapUMep, B MOJIEKY/ie METHJIOBOrO
cnupra CH;OH BanentHocts yrmeposa pasHa IV,
a cTeneHb OKUCJEHHUS —2.

Bonpoc 6.

CrerneHb OKMCJIEHHSI MapraHua B COeJHHEHHH
KMnO, pasna: 2) +7.

Bonpoc 7.
4e~

1
2) 4 AI° +30) — 2 A1;°0;?
2e- '

-

6) Fe + CI) — Fe*3Cl3!
2e”
M1

B) Na’+S? —s Naj!s™2
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Bomnpoc 8.

/O—H
a) yrojbHag O= .
O—H
6) 6pomoBonopoaHas H—Br
/O—H
B) CEpPHUCTAs O=S\
O—H
0
r) XJopHas O:ICll"O_H
O
3agaua 1.
Harno:
m(Cu) = 0,1 mouab
Haumu:
m(Cu) — ?
m(CuQ) — ?
v(Cu0O) — ?
Peuwenue:

CuO + H, — Cu+H,0
m=v-M
m(Cu)=0,1-64=6,4r
ITo ypaBHeHUIO peakLHH:
v(Cu) = v(CuO)

3nauuTt, ¥(CuO) = 0,1 moab
m(CuO)=0,1-80=8r
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Omeem: m(Cu) = 6,4 r, v(CuO) = 0,1 MoJb,
m(CuO) = 8 r.

3apgaua 2.

Hano:
m(CuO)=4r
Haimu:
m(Cu) — ?
v(Cu) — ?
m(0) — ?
v(0) —°?

Peweriue:

2Cu+ 0O, — 2Cu0

m=v-M

v(Cu0) =4/79,5 = 0,05 moab
[To ypaBHeHHIO peaKLMH:
v(CuO)/v(Cu) = 2/2=1/1
v(Cu) = 0,05 moab

m(Cu) =0,05-63,5=3,175r
[To ypaBHeHHIO peaKLHH:
w(Cu0)/v(0) = 2/1

v(0) =0,05:2 = 0,025 moab
m(0)=0,025-32=0,8r

Omeem: m(Cu) = 3,175 T v(Cu) = 0,05 ™mosb;
m(0) = 0,8 r; v(O) = 0,025 moab.
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JlaGopaTopHbie ONbITHI

18. CocraBieHne Moaeneld MOJeEKYJd U KpPUCTAJ-
JIOB...

1. BeulecTBo ¢ HOHHOH KpHCTa/lJIMYECKOH pe-
WeTKOoH o6/safaeT CpaBHHUTEJBHO BLICOKOH TBepHO-
CTbIO, HMEeT BBICOKYIO TEMIeparypy MJaBJieHHs H
KuneHusi. BellecTBo ¢ aToMHO# KpHcTaslnuueckoi
peleTKOH HMeeT BBICOKYIO TeMIepaTypy MJasJe-
HHMs, NpoyHoe M TBepuoe. BeluecTBo ¢ MoJeky-
JISIPHOH KPHCTaJJIMUecKol peilleTKOH MMeeT Majylo
TBEPAOCTb H HHU3KYIO TeMIepaTypy N/aBJieHus.

2. YV BewlecTB ¢ HOHHBIMH KpHUCTaNJIHYeCKH-
MH pelieTKaMH B y3JlaX peLIeTOK pa3MelialnTcs
Pa3HOUMEHHO 3apsi)KeHHble HOHBl, KOTOpble CHJIb-
HO NPHUTATUBAIOTCS IPYT K APYrY, MeXay HOHaMH
BO3HHKaeT MPOYHas XUMHUecKas CBs3b. Y BellecTB
C aTOMHbIMH KPHCTaJIM4ECKHMH pellleTKaMH B y3-
JaX peulleTKH HaxXONATCS aTOMbl, KOTOpble Mpouy-
HO YJepXHBaKTCS BMECTe KOBaJEHTHbIMH CBSA3SMHU.
B y3nax MoJsiekynspHOH KpHCTaNJIHYeCKOH pelIeTKH
HaXoATCH MOJeKYJbl, KOTOpble He CBA3aHbl XHMH-
YECKOH CBA3bIO.
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I'naBa VIII. 3akon ABoraapo.
MouaekyasipHbiii 00b€M ra3os

§44—45

Bomnpoc 1.

[paBusbHOCTL 3akoHa ABoragpo noaTBepxaaeT
TO, YTO BCe rasbl OMHAKOBO CXHMAKTCs U 006.a-
AalT OAHMHAKOBHIM TEpMHYECKHM KO3(PPHLHEHTOM
pacwkpenusi. Ha ocHoBaHuM 3THX HaOJOLEHHH
ABoragpo ctopmynupoBan 3aKoH: «B paBHBIX 06b-
eMax pas/MYHbIX ra3oB NpH OOUHAKOBBLIX YCJIOBHUAX
COLIEPXKUTCSH OJMHAKOBOE YHCJO MOJIEKYJI.

Bonpoc 2.

[Ipy omHHX ¥ Tex Ke YCJOBHUSIX pPACCTOSHHE
MeXIY OTHE/NbHBIMHM MOJIEKYJaMH Yy BCeX Trasos
npuMepHo ofuHakoBoe. OObeM caMUX MOJIEKYJ II0
CPaBHEHHIO C MEXMOJIeKYJSIPHBIMH DPacCTOAHUAMHU
MaJji, TO3TOMY B paBHLIX 00beMax rasoB OAUHA-
KoBoe uucso MoJekys. [loatomy 1 mosb soboro
raza 3aHHMaeT OJZUHaKOBHIH 06beM. Ob6bem 1 MoOJB
J2HHOrO ras3a M Ha3biBalOT MOJISIPHbIM 0O6beMoM
rasa.
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Bonpoc 3.

3akoH ABorazpo nosBoJisieT MPOH3BOAHUTbL XHMH-
YeCKHe pacyeThl. '
Briuncsenue MossipHO# Macchl rasa:

M=22,4.p

Bo3moxHOCTb CpaBHHBAaTbh MaccChbi Ta3oB, HUCIOJIb-
3ysi OTHOCHUTEJIBHYIO IJIOTHOCTb, HanpUMmep MNJoT-
HOCTb 10 BOOOPOAY:

D(H,) = MJ2.

Bonpoc 4.

B xumnyeckux peakuusx Ko3(bHLHEHTH MOKa-
3bIBAOT YUCJIO O0BEMOB pearupymoliHx U o6paso-
BaBIUMXCS a3000pasHbIX BellleCTB, HAMPUMeED:

Hy, + F, — 2HF
1 moab 1 Moab 2 Mosb
224 1224 144,8 a

Ecnu cokpaTHTb yYMCJEeHHble 3HayeHHsi 00beMOB
BCEX Ta30B Ha yHcao 22,4, TO MOJYYaKOTCs NPOCThHIE
Lesible 4HcJa, NoKasbiBawilHe 06beMHbIE OTHOILe-
HUS rasos: 1:1:2.
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3apaua 1.

Hano:
M(NO) = 30 r/moas
V(NO H. y.) = 22,4 a/moib

Haumu:
D(so3n) — ?
Pewenue:
M=V(H.y) p

p=30/22,4=1,34r/n
D(B031) = M(NO)/M(Bo3n) = 30/29 = 1,03 r/a

Omeem: D(Bo3n) = 1,03 r/n.

3apaua 2.

Hano:
v(HCI) = 0,25 moub

Haiimu:
V(Cl) —?

Pewernue:
H, + Cl, — 2HCI

wCl,) = 0,25/2 = 0,125 moab
V(C,)=0,125-22,4=2,8n

Omeem: V(Cl,) = 2,8 n.
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3agaua 3.

Hano:

m(C) = 6 kr
Haiimu:
Pewenue:

C+0, — CO,

W(C) = m(C)/ M(C) = 6000/12 = 500 MoJib
v(CO,) = 500 (moub)
V(CO,) = 500 - 22,4 = 11200

Omeem: V(CO,) = 11200 .

3anaua 4.

Harno:
V(C,Hy) = 10 »*

Haiimu:
V,) =7

Pewenue:
2C2H6 + 7O2 — 4CO, + 6 H,0

V(C,H)/V(0,) =2/7 = V(0,) = 7-10/2 = 35 m*

Omeem: V(0,) = 35 v’
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I'nasa IX. I'anorensi

§46—47

Bonpoc 1.

F 15? 25% 2p°

Cl 152 25? 2p% 352 3p°

Br 1s? 252 2p® 35?2 3p® 45% 340 45? 4p°

I 1s? 257 2p° 35% 3p6 45? 3d'0 4p5 552 4d'° 5p°

At 15% 252 2p® 352 3p8 452 3d'° 4p 552 4d"0 5pb
65> 4114 54'° 6p°

CambiM cHAIbHBIM OKHcaHTeaeM Oyner F, Tak Kak
B pany F — At yBesuuuBaioTCS pagHychl aTOMOB,
3JIEKTPOOTPHILATENIBHOCTL YMEHbIIaeTcs, ocjabeBa-
eT OKUCJIHTe/NbHAs CIOCOGHOCTDh HJIEMEHTOB.

Bomnpoc 2.

F, —:I*F:koBanentHas HenonsipHas CBA3b.
HF — H:l:kopanenTHas, cunpHONONSIPHASA CBS3b.

Bonpoc 3.

a) F — koBasieHTHasi HenoJisipHasi CBA3b;

HF — xoBasieHTHas nossipHasi CBsi3b;

NaF — uoHHas cB#3b.

6) F — MouekynsipHasi KpucTaljnyecKas peLuer-
Ka,
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HF — monekynsphas KpucrasjnyecKkas peLiet-
Ka;

NaF — HoHHas KpucTa/nuyecKas pelieTKa.

B) F — F, — okucautesnb, HeMeTa, nposiBaseT
HeMeTaJlJItuecKHe CBOMCTBA;

HF — cuabHas xucaoTa, nposB/seT KHUCJAOTHHIE
CBOMCTBA;

NaF — coab, nposiB/isieT cBOHCTBA COJEH.

Bomnpoc 4.

B npupome xJiop 06bYHO BCTpeuaeTcss B BH-
ae xaopunos. Haubonee pacrnpocTpaHeHbl XJIOPHABI
HaTpusi NaCl, kanus KCl, maruus MgCl,. Onu
coziepxKarcsi, B OCHOBHOM, B MOPCKO# Boje. XJiop —
O4YeHbL aKTHBHBIH 3J1eMEHT, NO3TOMY B CBOGOAHOM
BHIE He BCTpevaercs.

Bonpoc 5.

B sa6opaTopHBEIX YCJOBHSX XJOP MOJYHalOT Aei-
CTBMEM Ha COJISIHYI0 KHCJIOTY CHJIbHBIMH OKHCJIHTe-
JISIMH:

MnO, + 4 HCl — MnCl, + Cl, + 2H,0.

[Ipu sTom npomucxomuT okucjenwe HoHOB Cl~
B aTOMbI XJIopa.

Cl"'-1e — CI).
164



B NMpOMEILLNIEHHOCTH XJIOp MONYYaloT 3JEKTPOJIH-
30M PacTBOPOB XJIOPHAOB HATPHUS MJIH KaJus.
[Ipu 3TOM TaKKe MPOHCXOLHUT OKHUCJEHHE XJopa:

Cl''-1e — CIJ.

Bomnpoc 6.

X20p — TUNMHYHBLIHA HeMeTaJlJIMYeCKHH 3JieMeHT.
[Toatomy eMmy cBoicTBeHHO 06pa3oBaHHe MPOCTHIX
M CJIOXKHBIX aHHOHOB. XJIOp — AaKTHBHBIA OKHC-
JauTesb. Pearupyer ¢ MertannaMd ¥ 60JbLIHHCTBOM
HEMeTaJlJIOB, JIETKO OKHCJISET CJOXHbBIE COeHHEHHS.
BoccraHoBuTeIbHbBIE CBOMCTBA NMPOSBJSET JULbL NPH
B3aUMOLEHCTBUH C HTOPOM.

a) 2Li° + Cly — 2Li*CI";

Li%—1e =", 1i* — BoccTaHOBHTEMD;

ClO+ 1e =220, CIT — oKMC/HTESND.

6) 2Fe® + 3Cl; > 2Fe3+CI*;

Fe®—3¢ 2, Fet3 _ BoccTaHOBUTEND:

Clg +2e P, CI” — oKMCAHTEMD.

B) HY + Cly — 2H*CI;

Hg—2e T, 2H* — BoccTaHOBHTEMD;

Clg-+ e T, 9 CIT — oKHCaHTEb.

r) CIS + H,0 — H*CI™ + HTCI*'07%;

BOCCTAHOBJIEHHE -
Clg + 1 e ——————— CI” — oxucJaureb;

0 OKHCJIEHHE
Cly-le ClI™ — BoccTaHoBHTED.
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Bonpoc 7.

XJI0p — CHUJIBHBIH OKHCJHMTENb M paspyliaeT
MHOTHe opraHuuyeckue Kpacurteau. Jlakmyc — op-
raHHYecKHH KpacHTesb. XJOPHYIO BOAY 4acTO HC-
MOJIb3YIOT AJsi oT6eNuBaHHs TKaHe#. Ecaun xsnopHas
BOLA [AJUTEJNbHO HAXOAUTCS Ha CBeTYy, aKTHBHbIE
aTOMbl 00BEeHHSIOTCS B MOJIEKYJbl, Ia3 BhlJeJaAeTcH
B BO3AYX, XJIOPHAs BOJA TepseT CBOH OKUCJHTEJb-
Hble CBOHCTBa, cpefla KHCJasi, MO3TOMY JIAaKMYC
KpacHeer.

Bonpoc 8.

a) ¢ MeTaJlJIaMH:

Cl, + Cu - CuCl,
Cl, + 2Na — 2NaCl

6) ¢ HeMeTaJlJIaMHU:

F, + Cl, — 2CIF
Cl, + H, — 2HCI

B) ¢ BONOH:
Cl, + H,O — HCl + HCIO

) ¢ HleJoYaMH:

3Cl, + 6 NaOH —> NaClO, + 5 NaCl + 3H,0
2 Cl, + 2 Ba(OH), —> Ba(CIO), + BaCl, + 2H,0
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ll) C rajJoreHnaaMH1 MeTaJlJIOB:

Cly + 2NaBr — 2 NaCl + Br,
Cly + 2Nal — 2NaCl + 1,

Bonpoc 9.

Ha npakTHke npHMEHSIIOT CMOCOGHOCTL XJOpa
pH peakUWH ¢ BOHOH 06pa3oBBIBATb XJOPHOBATH-
CTYIO KUCJIOTY — CHJIbHBIH OKHCJIHTENb

Cl, + H,0 — HCI + HCIO-

IMostomy xJ0p Hcnosb3ywT Ajst ans obessapa-
XUBaHHS NHTbeBOH BOILI, /151 0TOMBAHUS TKaHeH
u 6yMaru.

3anaua 1.

Hano:
V(Cl,)=8n
V(H) =12 n

Haimu:
V(HCI) — ?
Kako# ras B usbbiTke?

Pewenue:
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[lo ypaBHeHHIO, B peaKkLHIO BCTYNAIOT rasbl

B OIMHAKOBOM o6beMe. 3HAYMUT, BOOOPOAA B3SJIH
B U36bITKe 12 — 8 = 4 51 (H36BITOK BOAOPOAA).
B3asamu 1 o6bem xsopa (8 a1), monyuusau 2
o6beMa xJsopoBozoposa 8-2 = 16 (i)

Omeem: B usbuitke 4 a1 B3sau Bomopon, V(HCI) =
16 .

3anxaya 2.

Hano:
m(MnO,) = 17,4 r

Haumu:
m(Cly) — ?
V(Cl) —?
v(Cl,) —?

Peuwenue:

4HCl + MnO, — MnCl, +Cl, + 2H,0

v(MnO,) = 17,4/87 = 0,2 moJb

ITo ypaBHeHuio peakuuu v(MnO,)/W(Cl,) = 1/1.
v(Cl,) = 0,2 moub

m(Cl,) =0,2-71 = 14,2 (r)

V(Cly) = 22,4-0,2 = 4,48 (n)

Omeem: v(Cl,) = 0,2 wmoap; m(Cl) = 14,2 1
V(Cl,) = 4,48 a.
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§48—49

Bonpoc 1.

a) CxxHraHueM BOZOPOZA B XJOpE:
H, + Cly, — 2HCL:

6) HarpeBaHueM xJiopuaa HaTpPHSi C KOHLEHTpH-
POBaHHOH CepHOH KHCJOTOH:

NaCl + H,SO, (kouu) - Na,SO, + 2 HCL.

Bomnpoc 2

Xaoposodopod — OGecCUBETHBI ras, HEMHOro
THXKeJiee BO34yXa, C pe3KHM 3alaxoM, XOpOLIOo
pPacTBOPHMEIH B BOIe, BO BJIaXKHOM BO3JyXe LLIMHT.
Hcnoab3yeTcs nas npoH3BOACTBA COMSHON KHCJIOTHI,
NJ1aCTMacc U Kayuyka.

Bonpoc 3.

1) B na6opatopuu:

a) NaCl + H,SO,(kxonu) — NaHSO, + HCI
2) B npOMBILLIEHHOCTH:

a) PacTBopeHuem xsopoBoznopozna B BOZE.

6) H, + Cl, — 2HCI
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Bonpoc 4.

Zn + 2HCI — ZnCl, + H,
2Al+6HCI — 2 AICl; + 3H,

Ca0 + 2HCl — CaCl, + H,0

Fe,O; + 6 HCl — 2FeCl; + 3H,0
NaOH + HC] — NaCl + H,O

Al(OH); + 6 HCl — 2 AICl; + 3H,0
CaCO, + 2HCI — CaCl, + H,0 + CO,

Bonpoc 5.

IlpuMeHAIT /i85 OYHCTKH NOBEPXHOCTH MeTasl-
JOB 1NpH MNassHUM W JyXEHWH, [JIA TOJyueHHs
XJIODHLOB LMHKa, MapraHia, xenesa. Haa o4HCTKH
KePaMHYECKHX M MeTaJIIMYeCKHX H3JeJHi OT 3a-
rpssHeHMH M AesHH(eKUHH. B KauecTBe MUIIEBO#
no6aBku. B MenuuuHe npH HefOCTAaTOYHOM KHCJOT-
HOCTH XeJIyJOYHOrO COKa.

3agava 1.

Hano:
V(H, + Cl,) = 100 ma
m(l,) = 0,508 r

Haidimu:
0%(H,) —?
0%(Cl,) — ?
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Pewenue:
2KI+Cl, — 2KCL +1,

v(l,) = m(L,)/M(1,) = 0,508/253, 8 = 0,002 Moab
Ilo ypaBHeHHI10 peakuuu:

v(1,) = v(Cl,) = 0,002 monb

V(Cl,) =22,4-0,002 = 0,0448 (1) = 44,8 ma
w(Cl,) = 44,8/100 - 100% = 44, 8%

®%(H,) = 100% - 44,8% = 55,2%

Omeem: w(Cl,) = 44,8%; w%(H,) = 55,2%.

3agaua 2.

HAarno:
m(NaCl) = 58,5 r
m(H,0) =146 r
Haiimu:
o(HCD) —?

Pewenue:
2 NaCl + H,SO,(kxonn) — Na,SO, + 2 HCl

v(NaCl) = m(NaCl)/M(NaCl) = 58,5/58,5 =
1 Mmosip

[To ypaBHeHHIO peakuuu

v(NaCl) = v(HCl) = 1 moab

m(HCl) =1-36,5=36,5r

w(HCI) = 36,5/(36,5 + 146) - 100% = 20%

Omegem: o(HC) = 20%.
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3anaua 3.

Haxo:
V(H,0) =1
V(HCI) = 400
Haiimu:
®w%(HCl) — ?

Pewenue:
V(pactsopa) = 1 + 400 = 401
w%(HCI) = 400/401 - 100% = 99, 75%

Omeaem: w%(HCI) = 99, 75%.

3apaua 4.

Hano:
V(H,)=5,6 1

Haamu:
v(Al) — ?

Pewenue:
2Al+6HCI — 2 AlCl, +3H,

v(H,) = V(H,)/22,4 = 5,6/22,4 = 0,25 moub
v(H,)/v(Al) =3/2 - v(Al) =0,25-2/3 =
0,17 monb

Omeem: v(Al) = 0,17 Moub.
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3anaua 5.
Hano:
V(HCI) = 140 ma
p(HCD = 1,1 r/c™?
m(Zn) =13 r
Haiimu: .
XBaTHUT JIH COJISTHOM KHCJIOTHI?

Pewenue:
Zn + 2HCI — ZnCl, + H,

v(Zn) = m(Zn)/M(Zn) = 13/65 = 0,2 moab
Jlns npoBefeHusi peaklud HeOOXOAHMO B3SITh
Ha 1 moab Zn 2 mosp HCI.

v(HC]) =0,2-2 = 0,4 mosb

m(HCl) = 0,4 - 36,5 = 14,6 r — TaKkyio maccy
COJITHOH KHCJIOTH Hafio B35ITh [Jis peakUHH.
m(HCI) = V(HCI) - p(HC1) = 140- 1,1 = 154 r
3HaAUHT, CONTHOH KHMCJOTHI B3AJH C H36LITKOM.

Omaeem: XBaTHT.

§50

Bonpoc 1.

B IIPHPOOHBIX COE€NHHEHHUAX MMOYTH BCe raJore-
Hbl COOEPXKATCA B BHIE OTPHUATEJNBbHO 3apsAKEHHBIX
HOHOB, MO3TOMY MNOYTH BCe crnocoObl HX oJyy4yeHus
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CBOLSITCA K OKHUCJIEHHIO HX HOHOB. DTO OCYLUECTB-
JISIeTCSl NPH NOMOUIH OKUCJMTeNed WUJH NeHCTBHEM
3JIeKTpPUYeCcKoro Toka. B cB0GOJHOM COCTOSHMH
TpY[AHee BCero BbIAEJIMTb acTaT, TaK Kak 3TOoT 3Jje-
MEHT HMeeT OYeHb KOPOTKMH MepUoL Nnoaypacnasa.

Bonpoc 2.

C yBeJHuYeHHEM OTHOCHTEJbHBIX aTOMHBIX Macc
3aKOHOMEpPHO BO3pacCTalOT HMX TeMIlepaTypbl Kurie-
HHUS, UX OKpacKa CTaHOBUTCA 6oJiee MHTEHCHBHOH.
Takke NpPOMCXOOUT HU3MEHHE XMMHUYECKHX CBOHCTB:
B pany ot F — At ocnabGneHne npusHakoB HeMe-
TaJJH4yeckoro 3sJjemeHrta. Tak, ecan F — dpko
BBIpAXKEHHBIM 3JIeMEHT HeMeTa/ul, To At nposiBaser
HeKOTOphble Npu3HakKu MeTajna. OKUCIHUTENbHAS aK-
TUBHOCTb yMeHbmaetcss oT F k At. ItoT 3ddexr
nposiBssieTcss B crioco6HOCTH GoJiee JIerKUX raJjore-
HOB B BHJle NPOCTBIX BELLECTB OKHUCJ/SATH rajoreHu/-
HOHBI 6oJiee TSXKeJbIX TaJIoreHOB W B CIOCOOHOCTH
6oJiee TsIXKeJBIX TaJIOTEHOB BOCCTAaHABJMBATh KHC-
JIOpOAHbBIE coeArHeHHs 6oJiee JIeTKHX raJioreHos.

Bomnpoc 3.

Xnop BbiTecHsieT Hoa M3 Homupa Kanus. [lpu
3TOM HoJ BblJensieTcss B CBOOOLHOM BHJE H B3aHMO-
HNEeHCTBYET C KpaxmaJioM. DTO onpefesseT (pHOJIETO-
BO-CHHIOKO OKPAacKy pacTBopa.
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Bonpoc 4.

Cu + Cl, — CuCl,
CuCl, + 2KOH — Cu(OH), + H,0
Cu(OH), = CuO + H,0
CuO + 2HCl — CuCl, + H,O
CuCl, + Fe — FeCl; + Cu

Bomnpoc 5.

Xanop Cl,

Obujas xapaxkmepucmuka. DJEMEHT TJIaBHOHU
noarpynnsl VII rpynnbel nepuonuueckoit cCHCTeMBb
Menpeneesa. ['asoreH, THNHYHLIA HeMeTaJl.

Haxosxcdenue 8 npupode. B npupozne xnop o6bly-
HO BcTpeuaercss B Bupe xJuopupos: NaCl, KCI,
MgCl,. Onu copepxarcsi, B OCHOBHOM, B MODCKOH
BOJIE.

[Toayuenue. :

a) B JabopaTopud. JleficTBHEM Ha COJSHYIO

KHCJIOTY CUJIbHBIMH OKHCJIHTEJAMU:

MnO, + 4 HCl — MnCl, + Cl, + 2 H,0-

6) B NPOMBIIJIEHHOCTH. DJEKTPOJIH30M PacTBO-
POB XJOpHAOB Hatpusa Wau Kaaus. [Ipu stom mpo-
MCXOLHUT OKHCJIEHHE XJIopa:

ClI''-2e — CIJ
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Dusuueckue ceoticmsa.llpy HOpMaJbHHIX YCJIO-
BHAIX XJIOp — Ta3 )KesTo-3e/IeHOro LiBeTa C yaylua-
IOLMM 3armaxoM. [2a3006pasHelil XJI0p OTHOCHTEJILHO
JIETKO CxHxKaetcsl. Temneparypa kunenus -34° C.
Temneparypa naaBneHuss —100°C. OrpaHuueHHO
pacTBopsieTCsl B BOJE.

Xumuueckue ceoticmaa.

a) Cl, + Cu— CuCI2
Cl, + 2Na — 2 NaCl
6) F, + Cl, — 2CIF
Cly + H, — 2HCI
3 Cly + 2 P(xpacH) — 2 PCl,
B) Cl, + H,O — HCl + HCIO
r) 3Cl, + 6 NaOH — NaClO; + 5NaCl + 3H,0
2 Cl, + 2Ba(OH), — Ba(ClIO), + BaCl, + 2H,0
n) Cly +2NaBr — 2NaCl + Br,
Cl, + 2Nal — 2 NaCl +1],

[Ipumererue. B npousBoACTBE TOJUBHHHIIXJIO-
pHla, NIacTHKATOB, CHHTETHUYECKOTO Kayuyka. B ka-
yecTBe oTOGenMBaTe sl TKaHe#, Oymard, KapToHa.
[Ipou3BoaCcTBO XJIOPOPraHHYECKHX HWHCEKTHULIHIOB.
[nst nporsBoncTBa 60EBbIX OTPABJAIIUX BELLECTB.
Ins o6e3zaparkuBaHus Boabl. B nuiueBoft npomsli-
JIEHHOCTH B KauecTBe IHlIeBoH no6aBKu. B xumu-
YeCKOM TNpPOH3BOACTBE XJIOPDHAOB MeTasJOB, S0B,
JIEKapCTB, yLOOpeHHH.
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Conanaa xucnoma HCI
Ob6was xapakmepucmuxa. CUnbHas OAHOOCHOB-
Hast KHUCJIoTa.

- HaxoncOenue @ npupode. Bxogut B cocTaB xKe-
Jqynounoro coka. Ha onHoM n3 Kypuabckux octpo-
BOB €CTb 03€p0, 3anoJIHeHHOe KOHUEHTPHPOBAHHLIM
pacTBOPOM CEPHOU H COJITHOH KMCJOT.

[Toayuenue.
a) B sabopaTopuu

H, + Cl, — 2 HC
H,SO,(xonu) + 2 NaCl — Na,SO, + 2HCI |
(3TUM €1I0COBOM COJSIHYI0 KMCJOTY MOMYYaioT

¥ B IPOMBILLJIEHHOCTH)

6) B MPOMBILLIEHHOCTH

NaCl + NaHSO, £2*2°5, Na, S0, + HCI

dusuueckue csoiicmsa. beclBeTHas, <«AbIMSI-
las» Ha BO3AyXe, eiKas MXHIKOCTb. [I10THOCTD
pacTsopa 1,19 r/cm3. Monsipuas macca 36,46 r/mosb
Ilpn satBepaeBaHHH HAéT KPUCTANJIOTHAPAThl CO-
crasos HCI - H,O, HCl - 2H,0, HCI - 3H,0,
HCI - 6H,0. Xsoposogopon pacTBopuM B BOJie.
Ilpn nonanaHuyM Ha KOXY Bbl3bIBAaeT OXKOTH.
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Xumuueckue csoticmsa.

2Na + 2HCl — 2 NaCl + H,

Al,O, + 6 HCl — 2 AICl; +3H,0
Mg(OH), + 2HCl — MgCl, + 2H,0
Na,CO; + 2HCI — 2 NaCl + H,0 + CO,
2KMnO, + 16 HCl — 5Cl, + 2 MnCl, + 2KCl +
8 H,0
NH; + HCl — NH,CI

[Ipumerenue. B mpoMbILLJIEHHOCTH [JISl OYHCTKH
TIOBEPXHOCTH METAaJINIOB, AJIsl MOJy4eHHUS XJIOPHIOB,
B NHLIEBOH NPOMBILIJIEHHOCTH B KaudectBe DAL,
B MeJHlHHe N/ HOPMaJHM3alHH KHCJIOTHOCTH »Ke-
JYLOYHOI'O COKa.

Bonpoc 6.

2KCl(B) + F, — 2KF(r8) + Cl,
Cl, + 2K 2KCl
Cl, + H, = 2 HCl(ras)
HCl(ras) + H,O — HCl(konu)
4HCl + MnO, - MnCl, + Cl, + H,0

3apaua 1.

Hano:
F

Cl
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Haidmu:
M:(F,)/M,(Cl,)

Peuenue:
M(F,) =38
M(Cl,) =71
M (F,)/M(Cl,) = 38/71 = 1/2

Omsem: Xnop Taxenee pTopa MOYTH B iBa pasa.

JlaGopaTopHbI€ ONBITHI

20. PacnosHoBaHWe COJNAHOM KHCIOTHI, XJIOpH-
JOB, OpOMHAOB, HOAUAOB U HOJA.

3ananue 1.
1.

HCl + AgNO; — AgCl + HNO,
NaCl + AgNO; — AgCl + HNO,
NaBr + AgNO; — NaNO; + AgBr
KI + AgNO,; — KNO, + Agl

HJIH

2 HCI + Pb(NO,), —> PbCl, + 2HNO,
2 NaCl + Pb(NO,), — PbCl, + 2NaNO,
2 NaBr + Pb(NOj), — 2NaNOj, + PbBr, |

2 KI + Pb(NOy), —> 2KNO, + Pbl, |
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a) ColfHYI0 KHCJIOTY OOHapy:KHBalOT peakLHei
C a30THOKHUCJBIM cepe6poM:

HCI + AgNO; — AgCl | +HNO,,

npu 3toM BbijensieTcss AgCl — Geiblit TBOPOXKUCTHIM
0CaJOK.

6) XJopuzABl OGHAapYKHBAIOT peakuueidl ¢ KOH-
UEHTPHPOBaHHBIM PacTBOPOM MepMaHraHata KaJius
B NPHCYTCTBHH KOHLIEHTPHPOBAHHOH CEPHO# KHCJIO-
Tol. IIpH 3TOM NpPOMCXOOUT YaCTHYHOE HJH TMOJHOE
obeclBeYHBaHHE PAcTBOpa KaJsusi MepMaHraHata W
BbIleJleHHe Tra3000pa3Horo xJopa. Beijensiolimiics
XJIOp MOXKHO OOHApyKHTb MO CHHEMY OKpalllHBaHHIO
HoloKpaxMasbHOM OyMaru, XapaKTepHOMY 3amaxy
Xxnopa M Ap. B uWoHHOM BHAe ypaBHeHHe Oyner
BHIIVIANETh TaK:

10CI"+2 MnO,+16 H* —» 2 MnJ +5Cl, 1 +8 H,0.

B) PacTBOpbl XJIODHIOB MOXHO OTJHYHTL OT
COJITHOM KHCJIOTBI C MOMOUIbIO MHAMKATOPOB, KOTO-
pble HW3MEHSIIOT CBOI0 OKpPAacky B 3aBHCHMMOCTH OT
HaJIMYHA THIPHA-HOHOB.

r) OTH COJIH MOXHO OTJIHYHUTb [0 PeaKLHH C
A30THOKHCJILIM cepe6poM, MpH 3TOM 06pasyioTcs
0CaZKH pa3HOro LBeTa:

180



KCl + AgNO; — AgCl(6eaniit) + KNO,
KBr + AgNO; — AgBr(xearsiit) + KNO,
KI + AgNO,; — Agl(3eneHoBatbiii) + KNO,

MoxxHO Hcnosb30BaTh PacTBOP HUTpaTa CBHHLA
(II), T.K. nNpd B3aMMOAEHCTBUH [AHHBIX BelLeCTB
o6pa3yeTcsi XapaKTepHbIi OeJbili 0CaNoK.

2. Haauuwne cBoGomHoro #Homa MOXHO JHOKasaTb
C NMOMOINBI0 KpaxMasa, LiBeT KOTOPOTO CTaHOBHUTCS
CMHHM. Tak XXe MOXHO OGHapyXHTb M Kpaxmal
B NPOAYKTaX MHUTAHHUS: MOXKHO H06AaBUTb KalieJbKy
pacTBOpa #oza Ha NPOAYKT, €CAH Kpaxmal B HeM
HMMeeTcs, TO Kanja npdobpeTeT CHHUH LBeT.

21. BroiTecHeHMe rajloreHoB APyr APyroM us
pPacTBOPOB UX COEJMHEHMH.

2 KBr + HCIO + HCl — 2KCl + Br,, + H,0
2KI + HCIO + HCl — 2KCl + 1, + H,0
2KI + Br, — 2KBr +1,

H3menenue LBeTa B npo6UpKax CBUAETENLCTBYET
O BblJEJIEHHH raJloreHoB. ['ajloreHbl BbITECHSIOT ApYT
Apyra B NOpsAlKe YBeJHYEHHS WX OKHCJIMUTEJbHBIX
CBOMCTB.
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MpakTuyeckas pa6ora 6

1. IloayyeHne CONAHO# KHMCJAOTHI M ONBITBI C
Hel.

a) NaCl + H,SO, — HCI + NaHSO, (npu kom-
HaTHOH TeMmnepatype);

2 NaCl+2H,SO, - 2 HCI+Na,S,0,+H,O (upu
HarpeBaHMH).

6) I[losiBneHHe CTpPyeK BbI3BAHO pPaCTBOPEHHEM
XJIOPOBOJOPOJA B BOAE, NPH 3TOM o6pa3syeTcsl COJMf-
Has KHCJOTa, MJOTHOCTb KOTOPOH 6oJblle MJIOTHO-
cTH Bofbl. B) UToOH He 3acocalsio BoLy B TPyOKY.

2. XHMHYeCKHe CBOMCTBA COJIAHOH KHUCJOTDI.

1. ConsiHas KHCJOTa B3aHMOIEHCTBYET C Me-
TaJJIaMH, CTOALUMMH B 3JEKTPOXHMHYECKOM pALY
MeTaJIoB 1O BoAOpoga C oOpa3oBaHHEM COJH H
BblJeJIeHHeM ra3o06pasHoro BOJOPOAA:

HCl + Zn — ZnCl, + H,
HCl + Mg — MgCl, + H,
HCl + Cu —

HCl + CuO — CuCl, + H,0O
HCI + Cu(OH), — CuCl, + H,0
HCI + CaCO; — CaCl, + H,0 + CO,

CuCl, cunero usera. CO, — ras, BblAeAMBLIHICS
B LIECTOH NpoOHpKe.
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3. PacniosaBalune coOJISHOM KHUCIOTBI U €€ CoJeil.
1.

HCl + AgNO, — AgCl | +HNO,
NaCl + AgNO, — AgCl | +NaNO,
CaCl, + 2 AgNO, —s 2 AgCl | +Ca(NO,),
AgCl + HNO,() — AgNO, + HC|

a) CoJIIHYI0 KHCJIOTY OGHApy>KMBAaIOT peakuuei
C a30THOKHCJIBIM cepebpoM:

HCl + AgNO; — AgCl | +HNO,,

npu 3ToM Bbiaensiercss AgCl — Gesblit TBOPOXKHUCTHIH
0CaJIoK.

6) Xsopuisl OGHapy)XXHBAIOT peakluueil ¢ KOH-
LeHTPHPOBAaHHLIM PacTBOPOM MepMaHraHarta KaJus
B NPHCYTCTBHH KOHLUEHTPUPOBAHHOH CEPHOH KHCJO-
Tel. [IpH 3TOM NMPOMCXONMT YAaCTHYHOE MJIH MONHOE
obecliBeYHBaHHE DacTBOpa KaJ/Hs lepMaHraHaTa U
BbiflesieHHe rasoobpasHoro xJjopa. Buipeasioluics
XJIOp MOJKHO OOHapYXHTb N0 CHHEMY OKPAaLIHBaHHIO
HonokpaxmasbHOH OyMard, XapaKTepHOMY 3anaxy
xjopa ¥ 1p. B noHHOM BHae ypaBHeHHe OygeT
BBITJIAETh TaK:

10CI™+2 MnO, +16 H* — 2 Mnj +5Cl, T +8 H,0

2. MoXHO HCT0J1b30BaTh PACTBOP HHUTpAaTa CBHUH-
una (II), tax xak npu B3auMopmelcTBHHM NAHHBIX
BelleCcTB o6pa3yeTcsl XapakTepHbli GeJblii 0CanoK.
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