. E. WumaHoeue B. A. KpacwykuiA
O. W Ceuko B. H. Xeanwk




NEPUOAUYECKAA CUCTEMA XMMWUYECKUX SNEMEHTOE O.W.MEHOENEEBA

FPYNNMK SNEMEHTOR

: T F IS IS NN . N (S N N I O (N I N O I A I
I1 L

1 hﬂﬂ AroEHWh HoD | I:E
AT i L Crassmcn .. ca . R4 L] - Wi = VA I FiLA mm
2| Li | Be e ) B|C|N|O|F|Ne
o I s il slmieimle

T Cvios TE IR 4 | i W il i
3| Na | Mg N Al|SI|P FE Cl | Ar
_ﬂﬁ.;mﬁﬁ—m L L L L . hm—mmr mhﬁmﬁmm
4| K |Ca| S [T |V |Cr | Mn|Fe|Co| N [Cu|2Zn|Ga|Ge|As| Se | Br | Kr
(- [SR T o TN Anciged F-o EYTA | amaoT ETEALIT HPLETr -2 T Al | v | e (-] ] T
IHYECKHH wom | dpen | des | o | sawts | st | siaw | |t | | ou moe | i | mm | s | oam | mid | s
" 2 Sr Tc|Ru|Rh|Pd |Ag | Cd | In |Sn (Sb|Te| | | Xe
i o | e | g o) e o i

B e




XUMUA

YuebHOe mocobue mjada 8 KJjacca
yupeKIeHui ob0Iero cpegHero oopa3oBaHus
C PYCCKUM SIBLIKOM OOyUYeHUSd

ITox pemaxmnueir . E. [IlumanoBuua

Ionyweno
Munucmepcmeom 00pa306aHus

Pecnyoruru Benapyco

Muuck «Hapomuas acBera» 2018

NMpaBoobnagaTtenb HapoaHas aceeTa



VIIK 54(075.8=161.1)
BBK 244721
X46

ABTODpBHI:
U. E. Illumanosuu, B. A. Kpacunkwuii, O. U. Ceuxko, B. H. XBasok

PemenseHTHI:

Y4eHBIII COBET IOCYZAapCTBEHHOTO HAYYHOrO yupexgeHud «HCTUTyT 06lnell u HeopraHmye-

ckoit xumuu HamuoHanbHOU akameMuu HayK Besnapycu» (ZOKTOP XMMUYECKUX HAYK, IPO-

deccop, unen-koppecnorgeHT HAH Besapycu, qupekrop uncruryra A. M. Kyaak); yaureiab

XUMHUU KBaJIU(GUKAIMOHHON KaTeropuu «y4UTeIb-METOLVCT» IOCYJAPCTBEHHOTO YUDerKie-
HudA obpasoBanusa «Cpemuaa mkosa Ne 1 r. Jlaxosuum» C. B. Obepzan

Xumua : yueOHoe Imocobume mAasd 8-T0 KJacca YUpesKIeHM
X46 obmiero cpemHero ooOpasoBaHUSA C PYCCKUM SA3BIKOM O0ydeHUA /
. E. lllumanoBuu [m ap.] ; mox pexn. WU. E. lllumanoBuua. —
Mumnck : Hapoguas acBera, 2018. — 239 c. : ui.
ISBN 978-985-03-2941-7.

YK 54(075.3=161.1)
BBRK 244721

ISBN 978-985-03-2941-7 © Odgopmiaenne. YII «Hapoguasa acsera», 2018



loporue npy3bs!

B sToM yue6HOM roy BBI IPOAOJIAKUTE U3yUeHNe Kypca Xu-
MUHU, C OCHOBAMY KOTOPOTO MO3HAKOMUJINCH B 7-M KJacce. Bam
IPEeACTONUT M3YUUTHh CBOMCTBA BaKHEMIIINX KJIACCOB HEOPTaHMU-
YeCKUX COeJMHEHUI — OKCUIO0B, KMCJIOT, OCHOBAHUI U COJIEeI.
BbI mo3HAKOMUTECH C IIEPUOAUUYECKUM 3aKOHOM I IepuOAMYe-
CKOM CHCTEeMOM XUMHNUYECKUX 3JIEMEHTOB, CO CTPOEHUEM AaTo-
MOB. BbI y3HaeTe MHOIO HMHTEPECHOTO O XMMHNUYECKOH CBsA3U,
00 OKHCJINTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMAX U O PACTBO-
pax. OTH 3HAHUSA IIOCIY:KaT PYHIAMEHTOM IJs AalbHeHIero
U3YYEHUS XUMUMN.

VYcmelrHoe ycBoeHMEe MaTepuajia 3aBUCUT He TOJBKO OT Ba-
IIero BHUMAaHHSA Ha YPOKaX, HO WM OT YMEHUS II0JIb30BATHCS
yueOHBIM II0CO0MeM, CAMOCTOATEJIbHO PAad0OTaTh C HIIM.

IIpu moAroTOoBKE K YPOKY 0oOpaTHUTe BHUMAaHNWE Ha HOBBIE
TE€PMMHBI, IIOHATUA 1 OIIPEAEJI€HNA, KOTOPbIE€ BBIJEJIEHbI B TEK-
cre. IlocrapaiiTechk 3anucaTh B TETPAAU OCHOBHbIE XUMUUECKUE
(hopMyJIBbI U YpaBHEHUSA peaKIlnii, II0 BO3BMOKHOCTHU II0A0epuTe
CBOU IIPUMEPHI.

Pucyuku m TabauIbl IIOMOTYT BaM HarJIsgHee IIpeacTa-
BUTH IIPOIECCHI, O KOTOPBIX HAET PeUb B TEKCTe yueOHOTO IO-
co0us, IIPOMJIIIOCTPUPYIOT CBOMCTBA pPAa3JIMUYHBIX BEIIeCTB.
Nudopmanusa, mpeicTaBjieHHasd B TaOJUIlAX, HOCUT CIIPaBOY-
HBIM XapakKTep W, KaK IPaBUJIO, He IpelHasHaueHa IJd 3allo-
MUHAHWUA.

B konie xaxxgoro maparpadga Ha IBeTHOM (poHE MMEITCH
BbIBOAbI. IIpoBepbTe, HACKOJNBKO Bbl MX YCBOMJIU U MOKeTe
IIOBTOPHUTH.

Bompockl u ynpaskHeHUs B KOHIle maparpada mpeqHasHAa-
YeHBI IJI5I CAMOCTOSATEIbHOM PadboThl. BHUMATEIBbHO IPOUYUTA-
Te UX. BRITOMHNTE MUCHbMEHHO Te, KOTOPhIe 3aJaHbl YUUTEIEM.
3Be3M0UKON * OTMeUeHbI 3aJaHHNS IIOBBIIIEHHOM CJIOMKHOCTH.

K pagy mnaparpadoB [gaHbl 3aJaHUA Qs IIOATOTOBKI
K OJIMMIINAaM.

ITo HeKoTOpPBHIM TemMaM Kypca B y4eOHOM ITOCOOUMU IIpen-
Jaraercs IIpOBeJeHMe AOMAalIllHero sKcmepuMmeHTa. Ilepen ero
BBIMIOJIHEHHEM J0Ma MJX B IIIKOJBHOM XHMHUYECKOM KaOuHeTe
00s3aTeJIbHO O0CYAUTE C YUNTEJEM YCIOBUS IIPOBEAEHUS OIbI-
TOB, He 3a0bIBaliTe 0 MpPaBUJIAX TEXHUKN 0€30IIaCHOCTH.



B yuebHOM mocoOMM BbI BCTPETHUTE CJIEAYIOI[NE YCIOBHBIE
0003HAUEHUS:

n — ompefeJieHUs ¥ IPaBUJIa;
— BOIIPOCHI U 3aJaHUS;

m — HHTEepeCHO 3HaThb.

He 3a6rp1iBaiiTe M0Ib30BATHCA COAEPIKAHUEM U MTPEIMETHBIM
yKasaTesjeM B KoHIle KHuru. C ux IIOMOIIbIO BaM OymeT Jierue
OTBICKATh MaTepPHaJl, KOTOPLIH CJIeayeT IOBTOPUTE.

JomosrHUTEeNbHYI0 MH(MOPMAIIMIO K KaXKI0OMY maparpady Bbl
MOJKeTe HAWTH, MCIIOJb3ysA HAIMOHAJBHBIN 00pasoBaTeIbHBIH

rmopTaJ 1o cculike http://e-vedy.adu.by («daeKTpoHHbBIE 00pa-
30BaTeJIbHBIE PECYPCBI» —> «XUMHUA» — «XUMHUA. 8 KJAacC»).
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3aliTi Ha caiiT MOXKHO ¢ ImoMmoIbio QR-xoma

ITomuauTe! IlpuoOpeTeHHbIE 3HAHWSA NPUTOAATCS BaM He
TOJIBKO [AJIS YCIIEIIHOTO M3YUYEeHUsA XUMUKN B CTAPIINX KJaccax,
HO Y B HOBCEJHEBHOU JKM3HU, B OYAYIIIEH TPYAOBOH IesaTelb-
HOCTH.

Hemaem Bam ycmexos!

AemopuL
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6 MoBTOpPEHMe OCHOBHbIX BOMPOCOB Kypca XuMuu 7 Knacca

§ 1. AToMbl. XMMUYECKUE INIEMEHTDI.
OTHOCuTenbHasi aToMHass macca

Bcee okpyskaromniue Hac (usMUeCKUeE TeJia COCTOAT n3 BemecTB. Onuu hu-
3UUecKue Tejla COCTOAT TOJBKO U3 OJHOTO BelllecTBa, a JPpyrue — U3 HeCKOJb-
Kux. JIfoboe BeImecTBOo XapaKTEpU3yeTCs OIPENeJeHHBIMU (PUIUYECKUMU U
xumuyeckumu ceoitlcmeamu. IMeHHO IO3TOMY X MOKHO OTJINYATH APYT OT
Ipyra. B HacToAmunii MOMEHT XUMUKaM M3BECTHBI cBo¥cTBa oKojsio 140 MaH
pPas3JIUUYHBIX BEIIECTB.

IIpu ompemesieHHBIX YCJIOBUAX OMHU BeIeCTBa CIIOCOOHBI IpPEeBpaIaThCs
B ApyTrue BelllecTBa. Taxkue mpeBpanieHnd Ha3bIBAIOT XUMUYECKUMU ABACHUS-
MU UV XUMUYECKMMU PEeaKIUsIMMU.

WNsyuenne xuMUyeCKUX IIPEBPAIeHNH, YCIOBUHN NX IPOTEKAHUA, COCTAaBa
¥ CBOICTB BeIleCTB — OCHOBHASA 3aJa4a XMMHH, OJHOI M3 BaXKHEHIINX 00Ja-
cTell HAyKU U MIPAKTUUYECKOU JeATEeJTbHOCTH UeJIOBEeKa.

n Xumua — HaykKa O BellecTBax U UX npeBpalleHUsxX B gpyruve seLjectsa.

Amomvl

Bce pusuueckume Tesia COCTOSAT M3 BEIECTB, a M3 YEro yKe COCTOAT CAMU
BemecTBa? UTo M3MEHAETCS, a UTO OCTAETCS HEM3MEHHBIM IIPU IIPEeBPAIeHUN
ONHUX BelllecTB B Apyrue? J[aBHO M3BECTHO, UTO CYII[ECTBYIOT OUE€Hb MAJIEHbB-
KHe YaCTHUIIbI, KOTOPbIE B IIPOIleCcCe XMMHUUECKNX ITPEBPAIlleHrl He paspylia-
IOTCSI ¥ He BOBHUKAIOT BHOBb, & TOJBKO IIEPEXOMAT U3 OSHUX BEIECTB B APY-
rue. Takue meavyaiiwue, xumuyecKu Hedesumvle 1aCMUYUbL HA3bLBAIOM AMO-
mamu. OHU ABIAIOTCS KaK Obl JeTAJAMU KOHCTPYKTOPA, U3 KOTOPBIX MOXKHO
cobupaTh J00bIe BellecTBa.

Xumuuecrkue deMeHmMbl

Bo BcesienHoi cyiecTByeT OrpoOMHOE YUCJIO aTOMOB, HO MX BUIIOB, pas-
JUYAIOMIUXCA MEXKAY co00ii, M3BECTHO CPAaBHUTEJIHLHO HEMHOT0. U1CJI0 BUIOB
aTOMOB 3HAUMTEJIbPHO MEHBIIIE UMCJIa BEII€CTB, KOTOPbIE€ MOMHO «CO6paTb>> us3
STUX aTOMOB.

n 0I'Ipep,eneHHbII7l B aTOMOB Ha3biBalOT XMMUYECKUM J3J1IEMEHTOM.

Bcero B Hacrosiee Bpemsa n3BecTHO 118 XMMMWUYECKUX 3JIEMEHTOB, KarK-
OBl 13 KOTOPBIX MMEET CBOe COOCTBEHHOE Has3BaHIe, a TaKyKe yCJIOBHOe 000-
3HAUeHUe — XUMUYecKUuil cumsos (3Hak). HasBaHMS 1 CUMBOJIBI BCeX M3BECT-
HBIX XMMHUYECKHX 3JIEMEHTOB IIpHBeJeHbl Ha Qopsaie 1 Bariero y4e0HOIO
MOCO0MsA B IMEPUOANUYECKON CHCTEMe XUMUUYECKUX DJIeMEHTOB.
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OmmnocumenbHas AMOMHAS MACCA

Kak BBl yiKe 3HaeTe, aTOMbl ABJAITCA MeJbYANUIIUMU XUMU-
YeCKM HeAeJUMBIMHM UYaCTUIlAMU ¥ HUMeIOT OuYeHb MaJeHbKYI0 Mac-
cy. Hampumep, macca camoro Jierkoro aroma (Bomopoma H) cocraBiser
0,000000000000000000000000001661 r (uau 1,661-1072" kr), a macca ca-
Moro Tskesioro aroma npumepso B 300 pas Oosabitie. ITob30BaThbCaA TAKUME
BEeJIUYMHAMU MacC IIPU NPOBEIEHUUM XUMUYECKUX PACUETOB OUEHb HEYHZOOHO.
ITosTomy xuMuKm ermie B Hauajse XIX B. BBeJIM HOBYIO €IUHUILY JJIA BhIpasKe-
HUS Macc aTOMOB U CTaJIM BhIPasKaTh MAcCy aTOMOB He B KUJOTrpaMMaX WU
rpaMMax, a B CIIEIIUAJIbHBIX OMHOCUMENbHLLX eIUHUIIAX.

B petckom mynbTdmnibme «38 nornyraes» CIIOHEHOK, MapTbillKa M nornyran

3agymanv U3aMeputb pocT (T. €. PakTU4eCcKn ONuHy) yaasa, HO He 3Hanu, Kak
310 cgenatb. O4eBMAHO, YTO PYNETKM Yy HUX He 6bIo, Aa U C OCHOBaMu uU3mepe-
HUA PU3NYECKUX BENMUYUH OHU 3HAKOMbI He 6binu. Maeto nogckasan nonyram —
n3mepsATb ONMHY «B nonyrasx». [nvHa ygaBa okasanacb pasHoOM 38 nonyrasm
N eLle MONKPbIbIKA. OTO HE YTO MHOE, Kak MpUMep MCMOofb30BaHUS OTHOCU-
TeNbHbIX eOVHUL AN U3MEPEHUs PU3NYECKON BeNYUHBI (B OaHHOM cryyae —
ONWHBI).

B kauecTBe TaKOll OTHOCUTEJILHON €IUHUIILI B HACTOAIIEe BPEMSA MCIOJIb-

3YIOT % YacTh MacCChbl aToMa yriepoga, KoTopad IIOoJydnJjia Ha3sBaHUEe admom-

HOll eduHuUybL Mmaccbl (COKpAIeHHO a.e.M.), a ee MeXIyHapoaHoe obo3HAaUe-
Hre — 1 u (OT aHTJIMHCKOTO CJI0Ba «Unity — egmuHmMITa). OTa BEJIUUNHA ABJIAET-
cs CBOEOOPAa3HOI «TUPBhKOW», C IIOMOIIbI0O KOTOPO#I M3MEPSAIOT Maccy aTOMOB:
m, (C)
12

3BecTHO, UTO Macca aTomMa yriepoia paBHa 19,93 10727 kr, mosromy
aTOMHAas eJUHUIIA MAacChl, C IIOMOIIBIO KOTOPO#l XMMUKM BBIPAsKAIOT MacCy
JI000r0 aToMa, COCTABJIAET:

19,93-10°%7 ~
lu= """ -1,661-10%" kr.
12
Kaxkapiii xuMuuecKuii sJIeMeHT XapaKTepudyeTcsa (QU3UUeCKOll BeJTudu-
HOH, KOTOPYIO HA3BIBAIOT OMHOCUMEAbHOU AMOMHOU Mmaccoil m 0003HAUAIOT

CUMBOJIOM A,.

lu=

n OTHocuTenbHas aToMHas macca (A,) — 3To usnueckas BenMuMHa, KoTopas

nokKasbiBaeT, BO CKOJIbKO pa3 Macca atoMa gaHHOro XMMm4yecKoro asieMmeHTa

6onblue % 4acTu MaccCbl aTtomMma yrnepopaa.
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Hanpumep, Macca aToMa KucJopoja paBHa 26,58 10727 kr, mosTomy oT-
HocUTeJbHasA aToMHas Macca Kucaopona A.(O) pasua:

A(0) = my(0) _ 26,58-10:27KI‘ _16.
1u 1,661-10 2" kr

Ha ¢opsaiie 1 yue6HOr0 mocodbus B IEPUOLUUECKON CUCTEMEe XUMUUYECKUX
9JIEMEHTOB, KPOME CHMBOJIOB BCE€X XMMUUYECKMX 3JIEMEHTOB, VKAa3aHBI U UX
OTHOCHTEJbHBIE ATOMHBLIE Macchl. IIpM IpoBeIeHHMM XUMHUYECKUX PACUETOB
MBI ¢ BaMM OyJeM II0JIb30BAThCA MX OKPYIVIEHHBIMHU IO I€JIbIX 3HAUYEHUSAMU
(kpome xiopa Cl).

C IIOMOIIBIO BEJINMYMHBI Ar MOMHO JIETKO CpaBHMBATh MacCChbl aTOMOB Me-
Ky coboii. Hampumep, aToM Kucjaopoza B 16 pas Tsakesee aTomMa BOIOpoOa:

40 _16 _ 14
A(H) 1 ’

a aToM cephbl B 2 pasa TdaMKeJee aToMa KIHICJIOPOLa:
A(S) _ 32 _
A(0) 16

Amomvl — menvuailuiue, XumMuiecku Hedeaumble YACMUUbL, U3 KOMO-
pblx cocmoam geuw,ecmea.

Xumuueckuil anemenm — onpedeserHHblil 6U0 AMOMOS.

Omnocumenvrhas amomuas macca (A.) — amo Qusuueckas 6esu4u-
Ha, KOomopas noKa3viéaem, 60 CKOJLbKO PA3 MACCA AMOMa 0AGHH020 XUMU-

uecKo0zo ajemenma boJvuLe % racmu maccol amoma yeﬂepoaa.

9 BOHpOCbI n 3apaHunsa

1. MNpuBeguTe npumepsl TPeX PU3MYeCcKUX Ten, KoTopble:
a) COCTOAIT U3 OHOr0 BELLEeCTBa; 6) COCTOSIT U3 HECKONbKNX BELLECTB.

2. Kak HasblBaloTCa MenbYyallune XUMMUYECKN HeaennMbie 4acTulbl?

3. Pacnonoxute cnegywoowime o6LEKTbI B MOPSAKE YBENMYEHUS UX Pa3MepoB:
ropoLUMHa, MEeCYMHKa, aTtOM KUCopoda, MSYMK Ans HACTOSIbHOrO TEHHUCA,
MorneKyfna BofAbl, BULLIHS.

4. NpuBeguTe XMMUYECKME 3HAKM U Ha3BaHUS XMMUYECKUX SNIEMEHTOB, MMEID-
LWMX crnegytoLlee npon3HOLLEHME:

a) nnomoym; 6) tbeppym; B) Nn3;
r) Kynpywm; n) 9H; e) aLu.

5. [poytnTe BCAYX XMMMYECKME 3HAKW CnegyoLlmMx XUMUHECKUX 3S1EMEHTOB
n HagzoeuTe ux: Ag, Hg, Zn, S, O, H, CI, Na.

6. HazoBuTE XMMWYECKUA 3NIEMEHT, aTOM KOTOPOro MMEET CaMyt MasleHbKYH
mMaccy.



Monekynbl. [TpocTbie 1 CNoXHble BelecTBa. Xummuyeckue opmyIbi 9

7. [MoyemMy XUMUKM NpU NPOBEAEHMU pPaCHETOB WCMOMNb3YHT OTHOCUTESIbHbIE
aTOMHble Macchbl?
8. MpuBeguTe npumMep U3MEPEHUsT HEro-NM60 B OTHOCUTESbHbLIX eAuHULIax.
9. YTO NPUHATO B HACTOsLLEE BPEMS B KA4eCTBE OTHOCUTENbHOM eauHULbI Mac-
Cbl Ans U3MepeHUst Macc atoMoB?
10. Boipasute B rpammax BefMYMHY aTOMHOM €OUHULIbI Maccehbl.

[oToBuMcs k onumnuapam. Macca atomMa Kakoro XMMMYeckoro anemMeHTa B 32 pasa

6onbLue % 4yacTu macchl atoma yrnepoga?

§ 2. Monekynbl. lpocTbie U CNoXHble BellecTBa.
Xumunyeckue cpopmynbl. OTHOCUTENbHAA
MoJsieKynsipHas macca

Mounerynol

ATOMBI XMMUUECKHUX DJIEMEHTOB CYIIECTBYIOT B IIPHUPOJe KaK B CBOOOI-
HOM (B BUAEe OAUHOUYHBIX aTOMOB), TaK W B CBA3aHHOM (T. €. COBMECTHO C IPY-
ruMu aToMamm) Buje. Hampumep, B Bo3ayxe B BHUJE OSMHOUHBLIX aTOMOB CO-
Iepsrarcsa 0aazopodruie za3vl — renuit He, Heon Ne, aprou Ar, kpuntou Kr,
KceHOoH Xe u pagoH Rn. ATOMBI BCeX OCTaJIbHBIX 9JIEMEHTOB OOBIUHO HAXO-
ISTCS B CBSA3aHHOM BHJE.

W3 xkypca xumum 7-ro Kjacca BbI yiKe 3HaeTe O MOJIEKYJaX — YacTHu-
IMax BeIecTBa, COCTOAIIMX OOLIYHO 13 ABYX U OoJjiee aTroMoB. UTO Ke TakKoe
MoJieKyJ1a?

MoneKyna — HauMeHbluasi 4acTuua BellecTBa, CNOCOOHas cyujecTBoBaThb
CaMOCTOsAAITEJIbHO U COXpaHdLlaa ero XmMmnu4ieckue CBOMCTBA.

MoJsiekyabl TAKMX BeIECTB, KaK KMCJOPOI, BOIOPOI, a30T, XJIOP, OpoMm,
cocToAT M3 ABYX aroMmoB. Moiekyna ¢ocdopa COLEPKUT UeThIpe aToMa,
a cepbl — BoceMb (puc. 1).

JJ I )

Kucnopog Bogopon AzoTt ®docdop Cepa

Puc. 1. LWapoBble mogenn monekyn
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Xeneso Mpadgut Anmagsbl

Puc. 2. Kpuctannel

CBsaswpIBafAch APYr C APYTOM, aTOMBI MOTYT CYII[eCTBOBATHL HE TOJbKO
B BUZE MOJIEKYJ. MI3BeCTHO OUE€Hb MHOTO BEII[eCTB, KOTOPbIE UMEIOT HeMoJle-
KyaapHoe cmpoernue. OHU TPeNCTABAAIOT cO00M TBepAble KPUCTAIINYECKUE
BelllecTBa, IOCTPOEHHbIE He U3 MOJEKYJ, a U3 aTOMOB. JTO, HAIIpUMep, IIPo-
CThbIe BeIllecTBa sKeJjes3o, rpadur, aamas (puc. 2).

CyoxkHBIE BelllecTBa, KAK U MPOCThIE, TAKIKE UMEIOT JIn00 MOJIEKYIAPHOE,
Jau00 HEMOJIEKYJIAPHOe cTpoeHmne. IIpu aToM BelecTBa MOJEKYJIAPHOTO CTPO-
€HUSA CYIIECTBYIOT IIPU OOBIUHBIX YCJIOBUAX B PA3JIUUHBIX arperaTHBIX COCTO-
auuax. Haopumep, MeTan — ras, Boja — KHUIKOCTh, TJIIOK03a — TBEPAOE Be-
II1eCTBO.

BobITMHCTBO BEIeCTB HEMOJEKYISAPHOTO CTPOEHUS MTPU OOBIUHBIX YCJIO-
BUSX IIPEJCTABIAIOT co000Ii TBep ble KPUCTAJIINUYECKUe BelecTBa. [Ipumepa-
Mu Takux BeiecTB aBaaoTcsa NaCl (ocHOBHOe BeIlecTBO ITOBAPEHHOM COJIN),
CaCO; (ocHOBHOE BeIIleCTBO MeJia).

IIpocmule U ca0NHCHbLE 8eulecmEa

Ecsu BeriecTBa coCcTOAT M3 aTOMOB OJHOTO BHUIA, TO MX HAa3bBIBAIOT IIPO-
CTBIMM BellecTBaMu, Hampumep Kucyopon O,, 6enbwiii dochop P,, azor N,
menb Cu, xemeso Fe.

ITpocTeix BeiecTB u3BecTHO 0K0JI0 500. A MOCKOJIBKY B HACTOSAIIEe Bpe-
Ms XMMHIYECKHX 3JIEMEHTOB 1M3BecTHO 118, To 9TO 03HauaeT, 4YTO HEKOTOPLIE
U3 HUX CYIIeCTBYIOT B BUJEe HECKOJbKUX IPOCTBIX BelecTB. Hampumep, aTo-
MBI XUMUUYECKOTO djeMeHTa Kuciaopoza (0) HaxomATcs B OPUPOLE B COCTa-
Be ABYX mpocThIX BemiecTB — 0, (kucaopoxn) u O; (o30n). IIpocTeie Bere-
CTBa JeJaTcsa Ha Memadanvt (Hanpumep, menb Cu, sxemeso Fe, cepedopo Ag)
u Hememadanwv. (Haupumep, Bomopon H,, wmoxn I,, rpadpur u ammas C, xpem-
Huiu Si, cepa S) (puc. 3).

Ecisz BeriecTBO COCTOUT M3 aATOMOB PA3HBIX XMMUUECKUX 3JIEMEHTOB, TO
€T0 HAa3BbIBAIOT CJOKHBIM BEIIeCTBOM UM XHUMUYECKUM COCTUHEHUEeM.
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W3 m3BeCcTHBIX B HACTOAIEE BPeMsA BeIeCTB
TIOIaBJISAOIIEee OOJIBIIINHCTBO ABJISAIOTCA CJIOXKHBI-
mu. CJIoKHBIE BeITeCTBa [IeJIATCA Ha HeopzaHuie-
ckue (mampumep, Boga H,0, xmopun marpusa NaCl,
cepuasa xkuciora H,SO,) u opzanuueckue (manpu-
Mep, TJIIOKO3a, JWMOHHAd KHCJIOTA, ACIUPUH).

Xumuuecrkue popmy.ivt

Kax Bam m3BecTHO, KaKkIoe BeIlecTBO 00Ja-
IaeT OmpeJeJIeHHBIM KaueCTBEHHBIM W KOJIUYe-
CTBEHHBIM COCTaBOM, KOTOPBIH XUMHUKHU BbIpa-
JKAIOT C IIOMOIIBIO XuMUYeckux gopmya (Hampu-
mep, HNO3, N,, CaCO;, SO;, Fe).

KauecTBeHHBIN COCTaB BEIECTB BbIPaKaeTCA
C IIOMOIIBI0 CMBOJIOB XMMUYECKUX 3JIEMEHTOB,
a KOJMYECTBEHHBIN — C TOMOINBI0 UHOCKCO8,
KOTOphIe 3aIliChIBAIOTCA CIIpaBa M HUMKE CUM-
BoJia djeMeHTa. A 3ammcu (GOpMyJI CJIOKHBIX
BeIlleCTB, KpoMe XMMUYECKUX 3HAKOB U UHIAEK-
COB, XMMUKHU YCJOBUJUCH HUCIIOJIb30BATh U APY-
Tve CUMBOJIBI (HAaIIpuMep, KPYIJble, KBaJApPaTHbIE
U (PUrypHBbIEe CKOOKM, TOUYKH, KOI(PPUIIMEHTHI).
Bor nouemy xumuueckasa opmysia — 9TO YclL08-
Has 3anucvy cocmasa euLecmaa.

Xumnyeckas dopmyna — 9TO YcCroOBHas
3anucb coCTaBa BelLlecTBa C NMOMOLLbIO XUMM-

YeCKux CMmMBOJIOB U UHAEKCOB.

Ilopamok B3amucym CHUMBOJIOB XHMHUYECKHUX
2JIEeMEHTOB B (OpPMyJiaX CJIOKHBIX BEIeCTB He
aBasiercsa ciaydaiubiM. OH oIlpeaesseTcs IIPU-
HAAJIEKHOCTBIO STHUX BEINECTB K OIIPeIeIeHHBIM
KJiaccaM coenmHenuii. Tak, HaTpuMep, (QOPMYJIBI
HEOpPraHMYeCKNX KHUCJIOT HAUMHAIOTCA C CHMBO-
na Bogopoxa H, mociie uero 3ammchIBAIOTCS CUM-
BOJIBI DJIEMEHTOB KHCJIOTHBIX OCTATKOB (HAIIpu-
mep, HCl, HNO;, H,SO,). B dopmyse aro6oro
OCHOBaHUS Ha IIEPBOM MECTe YKa3bIBAETCS CUM-
BOJI MeTaJljla, a IIOTOM — CHUMBOJIBI Kucaopoga O

Cepa

Puc. 3. MNpocTble BellecTBa
MeTanbl U HemeTansbl
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u Bogopozna H (mampumep, NaOH, Mg(OH),, Fe(OH);). @opmyJinl coseit Tak-
JKe HauWHAIOTCS C CMMBOJIAa METAJJIa, IOCJe Yero 3aIllMChIBAIOTCA CUMBOJIBI
2JIEMEHTOB KHCJOTHBIX ocTaTKOB (Hampumep, NaCl, K,S0O,, Cas(P0O,),).
Xumuueckue (HOPMYJIBI BEIECTB MOJLEKYAAPHOZ0 CTPOEHUS BBIPAYKAIOT
KauyeCTBEHHBIN 1 KOJIMUYECTBEHHBIN cOCTaB UX MOJieKyJ. Takue opmMyJibl Ha-
3BIBAIOTCA MOJEKYAApHbIMU. Hanpumep, (GopMysa mIpoCcTOro BelllecTBa KIC-
aopoma O, (uurTaercsa «O-IBa») IMOKA3bIBAeT e€r0 KaueCTBEHHBIN cocTaB (co-
CTOUT TOJHKO U3 aTOMOB KHCJIOPOIA) M KOJUUYECTBEHHBIN cocTaB (COCTOUT U3
IBYX aTOMOB KwucJjopoza). @opmysa caoskHOro BerectBa merana CH, («ie-
al-yeThIpe» ) MOKA3bIBAET, UTO OHO COCTOUT M3 ATOMOB YIJIEPOAA ¥ BOAOPOAA
(kauecTBEHHBIN COCTaB), a €ro MOJIEKYJa COCTOUT M3 HATU aTOMOB — OJHO-
ro aToMa yrJjiepojla U YeThbIpeX aTOMOB BOJOpona (KOJWMUYECTBEHHBIN COCTAaB).

Monekynbl MOryT COCTOSATb M3 6OSLLUOrO YMcia atoMoB. Hanpumep, npolecc

06pas3oBaHMs KPOBWU B OpraHM3Me YeroBeka HEBO3MOXeH 6e3 BuTamuHa Bi.,.
Monekyna 3Toro BeulectBa coctout K3 181 aroma u wumeetr dopmyny
CesHgsCON;,04,4P.

Xumuueckas (opMyJa IIPOCTOTO BeIeCTBA HeMONEKYJIAPHOZ0 CTPOe-
HUS TIPeJCTaBJIsgeT cO00ii CMMBOJ COOTBETCTBYIOIET0 XUMUYECKOTO dJIeMEeH-
ra. Tak, (popmysa mpocToro BerecTBa skKesnesa — Fe, megu — Cu, amomu-
Husa — Al. CocTaB CIIOMKHBIX BeIleCTB HEMOJIEKYJIAPHOI'0 CTPOEHUA BhIpaka-
IOT C IIOMOIIBIO (DOPMYJI, KOTOPhIE MMOKA3LIBAIOT HAUMEHbULEE COOMHOULCHUE
Yucesl amomo8 Pa3HBIX XMMHUYECKUX JJIEMEHTOB B 9TUX BelllecTBax. Taxue
dopmysabl HadwpIBaOTCA npocmeiwumu. Hanpumep, mpocreiimiada dopmyaa
K8apuya — TJIaBHOU cocTaBHOU yacTu necka — SiQ,. I3 aToii popmyJinl cie-
IyeT, UYTO B 9TOM BeIlleCTBe Ha KaKJbIf aTOM KPeMHUSA IPUXOAUTCA JBa aTo-
Ma KHCJI0poJa, T. €. MUHUMAaJbHOE COOTHOIIIEHWE UWCEJ aTOMOB KPeMHUA U
Kucsopoga paBHo 1:2. IIpocreiimmasa gopmysa Al,O; mokasbsIiBaeT, UTO B 9TOM
BeIllecCTBe MUHUMAJIbHOE COOTHOIIEHWE MEKAY UYUCJIaMU aTOMOB AJIOMHUHUS
¥ Kucjopoza pasuo 2:3. I'pynna amomos, cocmas Komopoil coomaemcmayem
npocmeiiuieil popmyne 0AHHO20 BeuLecmeqa, HA3bl8AEMCcs €20 (OopMYnbHOU
edunuyeil.

Baaenmmuocmo

Kak BBI y2Ke 3Haere, aTOMbl WM I'PYIILI ATOMOB COENUHSAIOTCA MEMKIY
CO0OI1 COIJIACHO MX BAJIEHTHOCTSIM.

BaneHTHOCTb — 4YucneHHasd XapaKTepucTtuka CNOCOGHOCTM aTOMOB [AaHHOro
JJ/IeMeHTa CoeaunHATbCSA C ApyrmuMn atomamu.
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BajenTHOCTHL aToMa JIIOOOTO XMMHUUYECKOTO 3JIeMEHTa €CTh YHCJIO, KOTO-
poe MOKasbkIBaeT, CO CKOJbKUMHU aTOMaMU OJHOBAJEHTHOTO dJIEMEHTA CBA3AH
maHHbIA aToM B xuMuueckom coenuuenuu: KCl, H,0. BameaTHocTs I Bo Bcex
CBOUX COEAUHEHUSAX MPOABIAIOT aroMbl H, aToMbl IIeI0UHBIX MeTaJLI0B Li,
Na, K, Rb, Cs, a TaxkyXe HEKOTOPBIX APYIrUX 3JIEMEHTOB. BajleHTHOCTHL aTo-
MOB KHCJIOPOJA TaKsKe mocTodHHAasA w paBHa II. Iy mpaBUJIBHOrO COCTaBJIE-
HUSA (QOPMYJI BEIIECTB CJAeAyeT 3HATH BAJIEHTHOCTHU (UX IMPUHATO 3aIMCHIBATH
C TIOMOIIBI0O PUMCKUX UMD HAJ CUMBOJOM XUMHUYECKOTO JeMeHTa) BXOId-
IUX B UX COCTAB ATOMOB MJIM KHCJIOTHBIX OCTATKOB:

IVII o I oI 1II II II1

CO,, FeCl,, Al,0,, Ca,(PO,),.

IIpu sToM HE0OX0AMMO COOJIOATh IMIPOCTOE MPABUJIO. 8 XUMULECKOIL (pop-
MyJse 6UHAPHO20 COeOUHeHUs o0uLee YUCLO eOUHUY, 8ANLEeHMHOCU 00HO020 JJle-
MeHma 6cez0a pagHo o0ulemy YUcaYy eOUHUY 6aJeHMHOCMU 0pPY2020 dJleMeH-
ma (KucsiomHozo ocmamka).

OmmnocumenvHas MONEKYNAPHAA MACCA

MoJsekyabl, KaK ¥ aTOMbI, UMEIOT OYe€Hb MaJEHBKYIO MAacCy, BEJIUUNHY
KOTODOI MCIIOJNIL30BAaTh IIPU XUMHUUECKUX pacueTax HeymoOHO. BelecTBa Mo-
JIEKYJIAPHOTO CTPOEHUS XapPaKTePUIYIOTCA OOBIYHO (DU3UUYECKON BEJIUUYUHOUN
OMHOCUMENbHOU MOJEKYAAPHOU Maccyl, KoTopasa obosHavaercss M.

OTHOCcUTeNbHasA MoJieKynsipHaa mMacca — 3TO CI‘.WI3VNeCKaS| BeJIn4YMHa, KOTO-
paa nokKka3biBaeT, BO CKOJIbKO pa3 macca oaHou MOJieKyJibl BellecTBa 60J1b-

e % 4acTun MaccCbl aTomMma yrnepopaa.

Hampumep, wmacca wmoJsieKkyabl cepHoit Kuciorbl H,SO, cocraBider
0,0000000000000000000000001628 xr (uau 162,8 - 102" kr), a ee oTHOCH-
TeJbHAA MOJeKyJadApHasa macca (M,) paBHa:

162,8-10 2"kr 162,810 27 xr

M (H250,) = lu = Lee1 10T

Ho mocKoJIbKYy MOJIEKYJa COCTOUT M3 aTOMOB, TO BelumuuHy M, MBI MO-
JKeM pacCcumTaThb W HO-APYroMy — KaK CYMMY BeJWUYuH A, BCEX aTOMOB, U3
KOTOPBIX OHAa cocTouT. Hampumep, MoaeKyaa cepHoi Kucaorel H,SO, cocTo-
uT U3 7 aToMOB — 2 aTOMOB BOZoOpoza, 1 aTroma cepbl 1 4 aTOMOB KICJIOPO-
a, IIO3TOMY

M(H,80,)=2-A(H)+1-A(S)+4-A0)=2-1+1-32+4 -16=098.
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BerecTBa HEMOJIEKYJISAPHOTO CTPOCHUS TAKKe XapaKTePU3YIOTCSA BeJIH-
YMHOM, HOLOOHON OTHOCHUTEIBHON MOJEKYJIAPHOM Macce, KOTopas Ha3bIBaeT-
CsI OMHOCUMEeNbHOUL opmyabHoil maccoii. OHA 0003HAUAETCS U PACCUNTHIBA-
eTcs TaK JKe, KaK U OTHOCHUTEJIbHAsdA MOJEKyJdApHasa macca. Hampumep, or-
HocuTeJbHasd (OpMyJbHAS Macca BeI[eCTBA HEMOJEKYJAPHOTO CTPOEHU
Ca(OH), paBHa:

M,(Ca(OH),)=A(Ca)+2 - A,(0)+2 -A(H)=40+2 - 16+2 - 1 = 74.

Moanexkynra — HAUMEHBUWAS LACTMUUA BeULecméa, CnocoOHas cyuie-
CcmMe6068amb CaAMOCMOAMENbHO U COXPAHAIOULASL €20 XUMUYeCKUe C80licmaa.

Xumuveckas Gopmynra — amo Yca08HAsL 3ANUCL COCTNABA BeU,eCmEd
€ NOMOWLbI0O XUMUYECKUX CUMBOJ06 U UHOCKCOB.

BanenmHocmb — UuUCAEHHAS XAPAKMEPUCTMUKA CNOCOOHOCMU amo-
M08 OAHHO020 NeMeHma CoeOUHAMbCA ¢ OpYzumMu amomamu.

OmHocumenvHas MOLEKYLAPHASL MACCA — IMO PUULECKAs 6ENULU-
Ha, KOMOpPas NOKA3bl8aem, 60 CKOALKO PA3 Macca 00HOL MOSEKYLbl 8eule-

1

cmea boJvuLe 12 uacmu maccovl amoma ymepo@a.

t, BOHpOCbI n 3apgaHuva

1

S~ WODN

. anBe,D,VITe npuMepbl MOJieKyn, Kaxpgasa U3 KOTOpPbIX COCTOUT U3:

a) OBYX aTOMOB; 6) Tpex aToMOB; B) YeTbIpex aToMOB.

. Kaknx BeLecTB N3BECTHO 60SbLUE: MPOCTbIX UM CIOXHbIX?
. Kakne BellecTBa B XMMUN Ha3bIBAlOT CNOXHLIMU?
. Boinuwnte 13 npvBefeHHOro cnmcka Mo OTAENbHOCTU DOPMYJibl MPOCTbIX

M CNOXHbIX BewlecTB n Hasosute ux: CO,, H,O, O,, Cu, NaCl, SiO,, H,SO,,
05, NaOH, CuO.

. MpvBeguTe Ha3BaHus Tpex:

a) NPOCTbIX BELLECTB; 6) CINOXHbIX BELLecTB.

. MpuBegute NsSTb POPMYN U3BECTHLIX BaM BELLECTB.
. YTto crnemyeT noHMMaTb NoJ Ka4eCTBEHHbIM U KONIMYECTBEHHbIM COCTaBOM Be-

wectea?

. YKaxute BafeHTHOCTb aTOMOB KaXAOro XMMWYECKOro 3fIEMEHTa B COeau-

HEHUSIX:
a) SOg; 6) AlLS;; B) MgCl,; r) Na,O; o) P,Og; e) KF.

. CocTaBbTe (hOpMynbl BELLECTB, B COCTaB KOTOPbIX BXOASAT aTOMbl U rpymnnbl

aToMOB (B CKOOKax ykasaHa BafleHTHOCTb rpynn atoMOB M aTOMOB C nepe-
MEHHOW BaSIEHTHOCTbIO):

a) Fe(lll) n O; 6) Mg v OH()); 8) Al u CI(l); r) Na u SO,(lI).
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10. Paccuntarite, BO CKOMIbKO pa3 aToM KasbUus TXenee atoMa renus.

11. Kakas monekyna nmeet 6onbluyto maccy — HNO; nnn H;PO, — n BO ckorb-
KO pas?

12. Bblumcnute oTHOCUTESNBbHYIO MOSIEKYNSPHYIO Maccy creayroLlmx seLlecTs: Py,
HCI, SO;, H,COs.

§ 3. Xummn4yeckoe Konm4ecTBo BeLlecTBa

Bam y:ke m3BeCcTHO, UTO JII000OE UHCTOE BEIIECTBO MMEET XUMUUECKYIO
bopmysy, KOTOpasi COOTBETCTBYET €TI0 OIpeAeJIeHHOMY KaueCTBEHHOMY U KO-
JUYECTBEHHOMY COCTAaBY.

Ecan Heo6XoAMMO B3ATH IOPIUIO TBEP- m'_: -
JIOT0 BEIeCTBA OIPEIeJIEHHON MacChl, TO JJIA W
ATOT0 MOYKHO WCIIOJIB30BaTh Bechl (puc. 4). ' Y '
Ecnu BeriecTBO KUIAKOE, TO OIpeneIEeHHYIO
€ro TIOPINI0 yAO0OHO OTMEPUTH C ITOMOIIBIO
MEH3YPKU, MEPHOT0 IMUJNHApPA UJIN MEepHOM
KoJ0BI (puc. 5). Ijia Toro 4uToGBI B3ATH IIOP-
IIAI0 Ta3000PA3HOr0 BEIeCTBa OIpeaeIeHHO-
ro o0beMa, MPUMEHSIOT CIIeIaJbHbIE Mep-
HBIe eMKOCTU — TrasoMeTpsI (puc. 6).

CiemoBaTesibHO, 00b€M 1 Macca — 3TO
BEeJIUUYMHBI, XapaKTepuayioIiue HJaHHYIO
IIOPIINIO BEIIeCTBA.

Puc. 4. B3selunBaHue

[a3

T Bopa

20C
1000 cm?®

MeHaypka MepHbIn UnuHap MepHas kKon6a

Pwvc. 5. MepHas nocyaa Puc. 6. Masometp
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Xumuyeckoe Koauuecmao geuLecmaa

B mnoBcemHeBHOI KM3HM MBI UYacTO He pasjinyaeM IOHATUA Macca
U KOJUYecmeo. A 3TO COBepIIEHHO pasHble IMOHATUA. Korma BBl TOBOpPUTE:
«A kynua 2 ke epyul», TO peub umer o macce rpymi. Ho ecau BB roBopu-
Te: «A kynua 10 zpyur», TO B 9TOM CJIydae PeuUb UAET O KOJIMUYECTBE I'DYII.
Maccy BeliecTBa M3MEPSAIOT B IpaMMaX, KUJIOTpaMMaX, TOHHAX, a KoJuue-
CTBO — B IITYKAax.

Tpyiiz MOKHO mepecuuTaTh IIOMITYYHO, a €CJU ITO, HAIPUMED, 3ep-
Ha mieHuIbl uau puca? TyT yiKe cocuuTaTh Bce 3epHA JasKe B HEOOJIBIIONH
TMOPIUU JOCTATOYHO CJOMKHO, M OCTAETCS TOJbKO MCHOJB30BATh MACCy WJIU
o0'beM mopIiuu 3epHa. B gApeBHUE BpeMeHa BeChbl ObILIN PeSKOCThIO, 11 TO IIPU-
BEJIO K TOMY, YTO Ha PBIHKAX 3€PHOBBLIE KYJBLTYDHI (IIIEHUILY, PUC) Hpoaa-
BaJIii C IIOMOIIBI0 MEPHBIX COCYIOB (KYBIIIMHOB, YUalll), T. €. ONpeeJeHHbIMU
nmopuuamu. [[o cux mop MHOTHE TOBAphI TaK:Ke mpomaroT mopruamu. Hampu-
Mep, ANIa — AecaTKaMHt, COMYKU — KOPOOKAMU, B KayKIOM M3 KOTOPBHIX Ha-
XOAUTCS OIpeneseHHOe UNCIo crnueK. [lopruamMu, comeps;KaiiuMy OfuHaAKO-
BOE YWCJIO eIUHUIL TOBapa, IPOAAIOT TaKKe KHOIIKY U CKPenKH (KopoOKamu),
nucuyio Oymary (mavykamu), JieKkapcTBa B Buje TabJieTOK (yIIakoBKaMu), Kepa-
MUYECKYIO IIUTKY (YIaKoBKaMm) U Apyrue ToBaphl (puc. 7).

ITomumo Macchl miu o0'beMa BEIecTBa, YacTO HeOOXOAWMO 3HATH UMCJIO
amomos, MoJeKyl, IOCKOJbKY OHU ABJIAIOTCSI CBOEOOPABHBIMU «KUPIUUYNKA-
MU», U3 KOTOPBIX COCTOSAT BEIeCTBA.

ITosToMy B XxmMUM, KaKk ¥ B JPYTUX €CTECTBEHHBLIX HAyKax, O4eHb ym00-
HO WCIOJb30BaTh (PU3UUECKYIO BEINUNHY, XapaKTePUIYIOIIYI0 UNCJI0 YACTHUIL
B HEKOTOPOIl IOPIIMU BelfecTBa. IATa (PuUaMUecKas BeJIWUNHA Ha3bIBAETCS
KOJIMYECTBOM BeIl[eCTBA U ABJAETCA OJHOM U3 CEeMU OCHOBHBIX BEJIUUYNH
Me:xayuapoauoit cucremsl equauil (CIH).

B Hamreii moBceqHEBHON KMBHU TEPMUH «KOJUUYECTBO» MMEET OUEHb ITTH-
pOKOe ImpuMMeHeHUe W He BCeTJa OAHO3HauHoe 3HaueHue. Hampumep, Ha BO-
mpoc: «Kakoe KoJMuecTBO caxapa BaM IMOJOMKHUTH B 4aii?» — MOKHO OTBe-

Puc. 7. ToBapbl, npogarLlimecs nopumsaMmm
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TUTb: U «OIHY JIOMKEUKY», U «JBa KyCOUKa», U «UyTh-uyTh». KaK ImpasBuo,
BCE BTU OTBEThI MOHATHBLI COOECETHUKY U IIO3BOJAIOT OTMEPUTH COOTBETCTBY-
IOIIYI0 IOPIIMIO BellecTBa (B JaHHOM ciyuae caxapa). CoBceM mHas CUTyaIlnsd
CKJIAABIBAETCS B XUMUU, KOTOPad ABJIAETCA HayKO# TouHOi. 'oBOpsS 0 KOU-
yecmee KaK XapaKTepUCTUKe MOPIIUY BeIecTBa B XMMUM, MbI BCerja MOJIK-
HBI COBEpIIEHHO TOYHO 3HATh, O UeM UIeT peub, UTO IMOHMMATHL IO KOJU-
uecmeom eeujecmaa M Kak TaKkylo IOPIIUIO BEIlecTBa OTMEPUTh. BOT mouemy
Ipu ,ua.aneI‘/’H_ueM N3YUYEeHNN XVMMHUH JJId XapaKTepHuCTHKHW 4Yuncjga aToMOB,
MOJIEKYJI uau (GOPMYJIbHBIX €IUHUI] B OIPeAeIeHHON MOpIiUuU BellecTBa (u-
3UUECKYIO BEJINUNHY KOJLUYECmMB80 Geuiecmaéa OyaeM Ha3bIBATh XUMUHUECKOE
KOiu1wecmeo eujecmea. ITo MO3BOJIUT OTJINUATE €r0 OT IITIPOKO PacIpocTpa-
HEHHOT'0 OBITOBOTO ITOHATHUA KOJLUYEeCME0, KOTOPOe He BcerJa mMeeT oIpeje-
JIeHHOe W TOYHOe 3HAaueHNe.

Xumuyeckoe KONMYECTBO BellecTBa — (pu3nyeckass Benu4vmMHa, NnpsMo npo-
nopuuoHanbHass 4uUcNy 4YacTuy (aToMoB, MoONeKyn unu OpMyNbHbIX epau-
HUL), cogepXKalumxcs B JaHHOM NMOPLUWN BeLlecTBa.

IIpsamas TpOMOPIIMOHATIBHOCTh XUMUYECKOT0 KOJMUECTBA BeIecTBa UIuC-
JIy YaCTHUIl B MIOPIUU O3HAUAET, YTO IIPKU YBEJINUEHUN YKCJIa YACTHUIL BeIecTBa
B 3 pasa ero XxmMHUuecKoe KOJIMYEeCTBO TaKiKe yBeamuurcsa B 3 pasa (puc. 8).
Ecnu umeno uvacTuil BeliecTBa YMEHBIIIUTCA B 5 pas, TO ero XUMHUYECKOe
KOJIMYECTBO TaKKe YMEHBITuUTCA B 5 pas. Ecaum Mbl mMeeM [IBe IIOPIUAU
BeIIlecTBa, YMCJIO0 YaCTUI[ B KOTOPBIX pasanuaerca B 10 pas, To 1 XUMHUYECKOe
KOJIMUECTBO BeIlleCTBA B 9TUX IIOPIUAX TaK:ke pasiaumuaerca B 10 pas.

Kaxxnyio GpusuuecKyio BeJUUYMHY O003HAUAIOT CHMBOJIOM, IIPUHATHIM B
Me:xaynaponuoit cucreme eqmuuit (C1). Hanpumep, maccy 0603HAYAIOT CUM-
BoJIoOM m, oobeM — V. IIna o0o03HaUEHUSA XMMHUUECKOTO KOJIMYEeCTBa BeIlle-
CTBa HNPUHSAT CUMBOJI 1.

IIpu sammcy XUMUYECKOTO KOJIMUECTBa BeIecTBa ero XxuMuueckKas (op-
MyJa YKasbIBaeTcs B KPYIJIbIX CKOOKAaX IIOCjie CUMBOJIA M.

Hanpuwmep, sanucs n(H,0) o3Hauaer, 4TO Hac MHTEepPeCyeT XUMUUECKOE
KOJIMYeCTBO MOJI€KYJ BOABI B HeKoTopoil mopmuu, a n(Fe) — xummueckoe

- -/ oy ~ | & -’ | & ~

7’ N 7 4 oy 7 - —

Pwvc. 8. [Be nopumn 4actuy,
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KOJIMYECTBO aTOMOB JKeJie3a B mopiuu (HaBecke) aToro merasia, n(CaCO;) —
xumMmuueckoe KoamduecTBO (opmyabHbix enuuaui, CaCO; B HEKOTOpO# ero
IopIluu.

Xumuueckoe Konruwecmaeo geulecmea — GuU3uvecKas 8eaUtUHA, NPs-
MO NPONOPUUOHALLHASL YUCLY Lacmuy (amomos, MOLeKYJL ULU (OPMY.Lb-
HblX eOUHUY ), codepircauuxcs 6 OAHHOU NOpyuu eeujecmaa.

BOHpOCbI n 3apgaHuvsa

=l 1. C NOMOLLbIO KaKNX (PU3NYECKMX BESIMYMH MOXHO KONMHYECTBEHHO XapaKTepu-

30BaTb MOpLMM BELLECTB B pasHbIX arperatHbIX COCTOSHUAX?

2. Kakum cumBonom B MexpayHapogHon cucteme egununl (CU) o6o3HaqaloT Be-
NVYUHY XMMUYECKOE KO/IMHYECTBO BelecTBa?

3. YT0 o3HavaloT cnegyroLime 3anmcu:
a) m(CuO); 6) V(N,); B) n(HCI)?

4. 3anuwnte B BUOE CUMBOSOB CrieayloLne BEeNNYMHBI
a) macca nopuvm Bogbl;
6) XMMMYECKOe KONMMYEeCTBO CEPHOWM KUCNOTbl B HABECKE;
B) 06bEM KMUCNOpPOAa B COCyAe.

5. Kak M3MEHUTCA XMMMYECKOe KONMMYECTBO BELLECTBA B MOPLMWU, €Cnu:
a) 4MCno ero MOJNEKyn yBenuunTb B 5 pas;
6) 4MCNo ero PopMynbHbIX eQUHUL, YMEeHbLINTb B 7 pas?

6. lNpvBeguTe TpM npumepa TOBapOB, HEe YNOMSAHYTLIX B naparpade, Kotopble
npoJarTCcs NOPUUSMMU.

7. MosicHTe, NoYeMy BENVYUHY KOIMHYECTBO BELYEeCTBa LEenecoobpasHo Hadbl-
BaTb XMMWNYECKOE KOJIMYECTBO BELYEeCTBA.

§ 4. Monb — eguHMLA XMMUYECKOro KonmyecTtsa BellecTBa.
NMocTtosiHHaa ABoragpo

Kaxxmas n3 OCHOBHBIX (DM3WUYECKUX BEJMUYNH MMEeT CBOIO eqmHuily. Ha-
IpUMep, eAUHUIIA JJIUHBI — Memp (COKPAIEHHO M), MacChl — KuJaozpamm (kz),
BpeMeHU — cekyHnoa (c¢). EguHUIEN XWUMHWYECKOTO KOJUYECTBA BEIECTBA
SBJISIETCSA MOJLb.

TepMUHbI «MOMEeKyna» n «Mofb», Kak HeTPYOHO 3aMeTUTb, OJHOKOPEHHbIE.

OHu, OencTBUTENbHO, MPOM3OLLIM OT OJHOTO WM TOrO Xe NaTMHCKOro criosa
moles, KOTopoe NMeET, MO KparHen mepe, ABa 3HaveHuss — macca uiu Kydka. Ot
3TOro CroBa MPOU3OLINN [Ba TepMuHa: MONeKyna — «MalieHbkas macca»
U Monb — «6ofblluas Macca». ABTOPOM TEPMUHA «MOJSb» SIBNSETCS U3BECTHbIN
HEMELIKUA XUMUK U pn3nk Bunbrenbem OcTBanbA.
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Moab — eQuHUUA XUMUYLECKO020 KOJUYECMBA 8eULECEa

ITomuMo Macchl 1 00'beMa BeIeCcTBa, XUMHUKY YacTO HEOOXOAUMO 3HATh
YMCJIO YACTHUIL (ATOMOB, MOJIEKYJI UIN (DOPMYJIbHBIX €IUHNIL), KOTOPBIE COaep-
JKaTcsA B JAHHOUN MOPIMU BeIecTBa.

Tak KaKk XMMHUECKOe KOJHUUYECTBO BEIeCTBA 3aBUCUT OT YUCJA YACTHI]
(aTomMoOB, MOJeKYJ uiu (POPMYJIBHBIX €IUHUIL), TO JJis ONMPEAEJeHUSI eTo eau-
HUIBI (MO0Jb) CIEyeT YCIOBUTHCA O KaKOM-TO ITOCTOSAHHOM UX YHCJE B IIOP-
I 9TOT'0 BeIeCTBA XMMHUYECKUM KOJUUYECTBOM 1 MOJIb.

1 Monb — nopuusa BeLlecTBa, KoTopasi COAEPXUT CTOJIbKO >XXe YacTuy,
(aTomoB, monekyn unu opMyJibHbIX €gUHUL), CKOJIbKO aTOMOB COAEPXUTCS
B nopuum yrnepoga maccom 0,012 kr.

Yro0nl y3HATH, KAKOE YKCJIO ATOMOB, MOJIEKYJ WIN (DOPMYJBHBIX €[Iu-
HUII JIIOOOTO BeIecTBa COCTABJISIET €ro IMOPIIUI0 XUMUYECKUM KOJINUECTBOM
1 mousb, caemyet moacuuTaTh uucyio aromoB B 0,012 Kr yriuepoga.

Yucyo s100bIX YacTHUIl (ATOMOB, MOJIEKYJI, ()OPMYJIBbHBIX €IUHUIT) 0003HA-
yaercsa cuMmBoJoM N. Urobbl ompenesuTs unciao aromoB yriepoga N(C) B ero
mopiuu, caenyer maccy mopruu (0,012 Kr) pasmeauTb Ha Maccy OJHOTO aTo-
ma yraepozpa (m,(C)). A Kak paccuuTaTh Maccy OJHOTO aTOMa II0 BeJIHUUHEe
OTHOCHUTEJbHOII aTOMHOI Macchl, BbI yiKe 3Haere (cm. § 1):

m,(C)=A4(C)*1u=12-1,661-107%" xr=19,93 - 107 xr, moaromy

0,012 xr 0,012 xr
NC)== = ’ =6,02-10%.
© m,(C) 19,93-10 27 kr

CrnemoBaresbHO, B mopiuu yriaepoga wmaccoir 0,012 Kr comep:Kkurcs
6,02 - 10?® aromoB yriuepoza. Temepb, COTJIACHO OIIPe[eIeHUI0, €CIU MBI OT-
cuuraeM 6,02 - 10%® aTomMoB, MOJIeKyJI MIu (DOPMYJIBHBIX €JUHMUI JIO60TO Be-
II[eCTBa, TO IIOJYUYHM €ro IIOPIHI0 XMMUUYECKHUM KOJUUYECTBOM 1 MOJb. ITO
uncao — 6,02 - 10% — mosnyumiao HasBaHMe uMceaI0 ABOrampo.

O TOM, HacKobKO BENIMKO YnCno ABOragpo, MOXHO CyauTb MO cCreaytoLlemy

cpaBHeHuto. noLaab NOBEPXHOCTU 3eMnU, BKIOYaA U BOOHYIO, paBHa npu-
mMepHO 510 000 000 kM2 Ecnu paBHOMEPHO pacchinarth MO BCEW 3TOW MOBEPXHO-
cTn 6,02 - 10?® necumHoOK aMameTpom 1 MM, TO OHWU OGPA3YIOT Crlo Mecka TOMLLK-
HOW 60oflee OOHOro MeTpa.

COKpaHIeHHOQ obo3HaUeHME €OUHUIIbI XVMMHUYECKOI'o KoJinm4deCcTBa 3allu-
ChIBaeTCA TaK e, KaK W IIOJIHO€e, — MOJlb. HOSTOMy €CJIn CJIOBO MOJlb CTOUT
II0CJIe 4YmcCJjia, TO OHO H€ CKJIOHJAETCd, TaK e, KaK M Jpyrue COKpPallleHHBbIe
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eIUHUILI BeIUUUH: 3 Kr, 5 M, 8 Moab. IIpu uTeHUU BCAYyX U NPU 3aIlUCHU
YHCJIUTEIbHOr0 OYKBaAMHU CJOBO MOJlb U3MEHSIETCA: BOCEMb MOJIEH.

ITocmosannas Asozadpo

B mopiiuu sm1060r0 BeljecTBAa XMMUYECKHM KOJUYECTBOM 1 MOJIL comep-
xurca 6,02 10% (umemo ABorazpo) aToMOB, MOJIEKYJI HJIH (DOPMYJIBHBIX
enunaul. Ecau ux B mopuuu OyzeT B 2 pasa 00JbIlIe, TO I XMMHUYECKOe KOJIM-
YeCcTBO BeIlleCTBa B 9TOi mopiuu OyaeT B 2 pasa Oouibiiie. ITosTomMy OTHOIIIE-
HIUe UYMCJIA YACTHUI[ B JI000M MOPIIMU BEIleCTBA K ero XMMUYECKOMY KOJInJe-
CTBY €CTh BEJIMUNHA IIOCTOSHHAS.

602:10% _ 6 69.10% 1 _6,02-10% moms, mo-
1 mosb MOJIb

Jyuniia HasBaHuWe mocTogaHHas ABoraapo. OHa ABJISAETCS OTHONM M3 BajyKHEH-

IINX YHUBEPCAJLHBIX IIOCTOSHHBLIX B €CTECTBO3HAHWM M O003HAUAETCA CHUM-

BoJIOM N 5:

Bennuuna, paBHadA

N,=6,02-10% _1_ -6,02-10% momn .
b

MOJI

Eaunuma B uncauTtesae apodu (L), (paKTUUYECKHN, O3HAUYaeT aTOM, MO-
MOJIb

JIeRyJy uiau (POPMYJIbHYIO €IUHUIY BelecTBa. IIOCKOJBKY, HaIpuUMep, Be-
1IIeCTBa HEMOJIEKYJIAPHOTo cTpoeHuda — Menb Cu u rpadpur C — cocroar us
amomog, T0O B UX MHOPIUAX XUMHUUECKUM KOJUYECTBOM 1 MOJb COAEPIKUT-
ca mo 6,02 - 10?2 amomos. B nopnuax cepHoit kuciorsl H,SO,, yriekucaoro
raza CO, unu riokossl CgH, 504 (5T0O BemecTBa
MOJIEKYJISIPHOTO CTPOEHUS, COCTOAIHNE U3
MOJIEKYJI) XUMUYECKUM KOJUYeCcTBOM 1 MOJIb
comepxuTcsa no 6,02 -10% monexyn. B mop-
nuu CuO mnmm Na,CO; (9TO BelilecTBa HEMO-
JIEKYJSAPHOTO CTPOEHUA, cOocTodAlre us dop-
MYJBbHBIX €IUHUI]) XUMAYECKUM KOJIUYECTBOM
1 monb comep:xurca mo 6,02 - 10% gopmyro-
Hblx edunuy (puc. 9).

Kax MbI yixe cKkasauu, AJs J000H IopIun
BelecTBa oTHomIeHue umcesaa yactun N(X) B
Heit (cumBosoM X MBI OyaeM 00o3HAUYAThH Ua-
CTHUI[BI, U3 KOTOPBIX COCTOUT BEIIECTBO) K UX
XUMHUYEeCKOMY KojamuecTBy 7n(X) B 9TOH mOp-

Puc. 9. MNopunm BelLeCTs XMMUHEC- iy ecTh BeJMYMHA IOCTOSHHAS 1 paBHAA N ,:
KUM Konm4ecTBoM 1 Morb:

1 — kap6oHaT HaTpus, 2 — mefp, N,= N(X)

3 — cepHas KucnoTa n(X)
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Jra popmyJia MO3BOJAET HAM IJId JI000I MOPIIUU, coAepsKallleil ompee-
JIeHHOe XVMUUYECKOe KOJMUYECTBO BEI[eCTBA, PACCUMTATL UMCJIO YACTUI] STOT'O

BeIlleCcTBa B HEM:
NX)=n(X)* N,.

Hampumep, B mopiuu, comep:kaireii 5 Mosb BOAbBI, uncao Mojaexya H,0
paBHO:

N(H,0) = n(H,0) - N, = 5 mous - 6,02 - 102 ﬁ: 3,01 - 10%,

W maobopot, 3Haa uwmcyao uvactuil N(X) BelrecTBa B Ji000Ii ero mopIiiuu,
MBI MOKE€M PacCUMUTaTh XUMHUECKOoe KojamuecTBO 7n(X) BellecTBa B Heli:

NX
n(X) = ]; )

Hanpumep, XuMUuecKoe KOJINUYECTBO CEPHOM KMCJIOTHI B €€ IIOPIHH, CO-
nepsxamieii 3,01 - 10%® monexyn H,SO,, paBHO:
N(H,S04) _ 3,01-10%

Ny 6,02 - 10?3 mons~

n(H,S0,) = + = 0,500 moutb.

1 monb — nopyus eewecmea, KOMopas co0eprcum CmoibKo He wac-
muy, (amomos, MoseKy.l ULl (HOPMYNbHbLX eOUHUY, ), CKOLKO AMOMO8 CO-
Oepoacumcsa 6 0,012 ke yeaepooda.

IMopyus 1106020 Bewecmea xumuieckum Koauvecmeom 1 monw codep-
aeum 6,02 - 10%° amomos, monexyn uiu GopmyivHblX eOUHULY,.

Omuowenue wucaa wacmuy 6 000l NOPUUU 6BeuLecmea K ezo
XUMUYECKOMY KOLUYECMEY ecmb 6elUYUHA NOCMOAHHAA U DAGHAS
6,02+ 10% moav!. Oma eenuuuna nasvieaemcs nocmoanHoil Ae02adpo
u obosnauwaemces N ,.

n Bonpocbl n 3agaHus

1. Hazosute Tpu nobble puanyeckme BennynHbl U COOTBETCTBYIOLLME UM ean-
HULBI. YTO ABNSETCA equHULEN XMMUYECKOro Konm4ecTsa BellecTsa?

2. Kakoe onpegeneHne MMeeT eauHuua XMMWYECKOro KOnMyecTBa BellecTBa
«MoSib»? Hangute B cetn VIHTepHET onpeaeneHue eLle ogHon nobon equHn-
Libl OCHOBHbIX (PU3NYECKUX BEMUYUH (Hanpumep, CEKyHAObl, Kunorpamma uim
MeTpa).

3. Kakoe 4mcno aTtomMoB, MOMEKYN Unn POpPMYNbHbIX eOUHWUL, OO/MKHO copep-
XaTbCs B nopuuu, 4Tobbl OHa cogepxana 1 mosnb BewlectBa? Kak HasblBa-
€TCHA 3TO YMCMI0 U YEMY OHO paBHO?

4. YKaxuTe YMCNEeHHOe 3Ha4YeHune U eduHULYy NMOoCTOsHHOW ABOraapo.
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5. Kakoe 41Mcno aTomMoB, MOMEKYN UM OOPMYJSIbHbIX €AMHUL, HAXOQUTCS B MOp-
Luunun, cogepkallen:
a) 2,50 Monb 030Hg; 6) 45,8 MONMb CEPHONM KUCNOThI;
B) 0,550 monb xeneaa; r) 0,150 mMonb okcupa antoMUHUG?

6. MimeeTca Tpu nopumn BeLLECTB: nepBasi CooepXut 1 Monb BOAbl, BTOpas —
1 Mofb Kncnopoda, a Tpetest — 1 Monb Bogopoda. Yto obLiero y atux Tpex
NOPLUMIA M HYEM OHWU pasnmyarTca?

loToBuMca K onumnuagam. XMMUYECKOE KOSMIMYECTBO BCEX aTOMOB, KOTOpble BXOOAT
B COCTaB MoreKkyn docdopHon kucnotel H;PO,, B HekoTopon nopuum pasHo 16,0 Morb.
Kakoe xumu4deckoe KONM4ecTBO (POCHOPHOM KMUCNOTbI COOEPXMTCA B 3TOW Mopumm?

§ 5. MonsipHaa macca. MonsipHbIM 06beM rasos

Ecnu xuMuyecKoe KOJIWYECTBO ONHOT'O M TOTO K€ BeIllecTBa B ABYX €r0
MOPIUAX OAWHAKOBO, TO OAUHAKOBBIM fABJAETCA U UHCJIO COHEPIKAIIUXCS
B HUX 4YacTHUIl (ATOMOB, MOJIEKYJ uau (OPMYJbHBIX eIWHUIT). VI3 aToro cie-
IyeT, UTO 5TU IOPIUU MMEIOT TaK:Ke U OJMHAKOBYIO MacCy, IIOCKOJBKY CO-
CTOAT M3 OJMHAKOBOTO UMCJA OOHUX U TeX JKe JacTull. Byaer jim 3TO cIpa-
BEIJUBBIM B TOM CJIydae, €CJU BeIllecTBa OyAyT pasHble, a UX XUMHUUYECKOE
KOJIMYECTBO B KarKJ0U MOPIIUU OCTAHETCS IO-TIPEeKHEMY OTUHAKOBBIM?

Moanapnas macca

W3 npeppigyinero nmaparpaga BamM M3BeCTHO, UTO IIPU YBEJUUEHUM UUCTA
YyacTHUIl B IIOPIUU BellleCTBa, HAIPUMED, B 3 pasa ero XUMUUYecKoe KoJauue-
CTBO YBEJUUYUBAETCS BO CTOJIBKO K€ pasd. A UTO IPOU3OHAET C MACCOL TIOP-
IUY OpU TaKoM yBeandyeHnun? ITOCKOJBKY UYMCJIO UACTUIl B IOPIHUU YBEJIU-
YMJIOCh B 3 pas3a, TO M ee Macca TaK)ke CTaHeT B 3 pasa 0ojibiiie. ITO 0Y-
IeT cIpaBeIJIMBBIM AJIsA JI000U mopruu Jirodoro Beimectsa. OTcioma cjemyer,
YTO OTHOIIIEHME MAacChl IOPI[MU BEI[eCTBA K ero XHMHUUYECKOMY KOJUUYECTBY
TaKJyKe eCTh HEeKOTOpas IIOCTOAHHAsS AJs JAHHOTO BeI[eCTBA BeJWUYNHA. ITa
BeJINYMHA MOJYyYnJa Ha3BaHUE MOAAPHAS MACCA BEUeCcTBA U 00603HAUYAETCA
cumBosiom M.

MOHﬂpHaﬂ Macca BewiecTBa — 93TO BeJIMYUHaA, paBHasd OTHOLUEHMIO MacCChbl
noo6on nopuuvun 3TOro Bewectea K ero XMmMmM4eCKoOMy KoJim4yecTBy.

Hnsa nro0oii moprimm BellecTBa X maccoir m(X), B KOTOPOW XUMUUYECKOe
KOJIMYEeCTBO BelllecTBa paBHO 1n(X), MOKeM 3alucaTh:

X
M(X) = ':(‘X))
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Dusauyeckuil CMulC MOAAPHOU MACCHL 3AKLIOULACMCA 8 MOM, YMO MAC-
ca nopyuu 0AHHOZ0 8EULLCMBG XUMUYECKUM KOJLULecmeom 1 MOSb YUCIeHHO
pasHna monsapHoii macce M danHnozo euiecmaa.

Egunauneir maccer B MexxaymaponHout cucreme enmuui (CU) aBaser-
cid Kz, a eQUHUIE XWMHUYECKOTO0 KOJIMUYecTBa — MOJb. 1109TOMY OCHOBHOMI

KI'
MOJIb

enquHUIEH MoJApHOU macckl B CU saBiserca XUMUKU yaIlre IOJb-

—L | xoropas B 1000 pas MeHbIIle OCHOBHOI
b

(1 K _1000—T" =1-103L).

MOJIb MOJIb MOJIb

3YIOTCS MOJILHOI equHUIEeN

Yro6bl OIpPEeIeIUTh MOJISPHYIO Maccy BeIllecTBa, HeOOXOAMMO 3HATH ero
Maccy ¥ XMMHUUYEeCKoe KOJMYECTBO B KaKOW-HUOYIb MOPITUU.

Omnpenenum mosApHyo maccy yraepoxa M(C). Hiada aToro Bo3bMEM €ro
ompeneneHuyoo mopruio, Hampumep 100 r=0,100 xkr. [Ias ompegeneHus Xu-
MHUUYECKOT0 KOJMUECTBA YIJIepoa B 9TOM MOPIIUY CHAYAJa PACCUUTAEM YUCJIO
aToOMOB B Heii. [Ja 9TOr0 pasmeauM MaccCy IOPIIMH Ha Maccy OJHOTO aToMa
yriaeposa, KOTopas COCTaBJIAET:

m,(C)=A,(C)-1u=12-1,661-102%" xr=1,993 - 102 kr.
0,100 kr
1,993-10 726 kr
XuMHuuecKoe KOJIUYEeCTBO yriepona B 3TOU IIOPIIMK PaBHO:
N(C) _ 5,018-10*

N(C)= =5,018 - 10** (aTomoB).

n(C) = = 8,34 MO0JIb.
© Ny 6,02-10% ’
CileoBaTeIbHO, MOJIAPHAA Macca yIJjepoja COCTAaBJIAET:
100 r
MC)=-—" =12 .
( ) 8,34 Mmosb MOJIb

ObpaTuTe BHMMaHWE Ha TO, UTO YNCJIOBLIE 3HAUEHUS OTHOCUTEJILHOI
aTOMHOM (MOJeKYJIAPHOM) Macchl ¥ MOJISPHOI Macchl (BBIpasKeHHO! B I'/MOJIb)
conagawoT: A(C)=12 u M(C)=12 r/monb. ITO cUpaBeIJWBO MIJA JIO-

ObIX BeIIECTB — IIPOCTBIX M CJOMKHBIX. IIpu 3TOM AJIA BeIeCTB HEMOJIEKY-
JSPHOTO CTPOEHUS, COCTOSINMX K3 aTOMOB, HCIIOJb3yeTcs BeJauumHa A,
BO BCEX OCTAJbHBIX CJAyYasgX — BeJIUUYMHA OTHOCUTEJBHOW MOJEKYJIAP-

HOIl mau GopmyabHOil Macckl M,. Hampumep, mna Boxgsr M (H,0) =18, mo-
satromy M(H,0)=18 r/monb, mnnsa oxcuma Hatpus M. (Na,0)=62, mosromy
M(Na,0) =62 r/momb.

9ra B3aKOHOMEPHOCTb IIO3BOJIAET U30e:KaThb TPYAOEMKON IIPOIENy-
pPBI PAcUeTOB MOJISIPHOM MAacchl, KaK 3TO OBLIO CHEeJaHO BBIIIE AJSA YIJIepo-
na. OTHoCcUTeIbHBIE aTOMHBIE MAcChl BCEX DJEMEHTOB IPUBEIEHbI B Ta0JUIlEe
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IepuoOANYECKOM CHCTEMBbl XMMHUYECKUX dJIeMeHTOB Ha (opaame 1 Baiero
yue6HOTO mocobus. 3uaueHue M, BBl y:Ke yMeeTe PaCCUUTBHIBATDH, UCXOMS U3
¢opmynasr BemecTBa. g 3TOro0 HEOOXOAMMBI TOJIBKO OTHOCUTEJIBHBIE aTOM-
HbI€ MaCChI BCEeX XUMMWUECKUX DJIEMEHTOB, BXOIAMNINX B COCTaB BelecTBa. Ha-
mIpuMep, BBIUMCJIECHHE MOJSAPHOU Macchl cepHOMl Kucaorhl H,SO, BuITIAIUAT
CJIeIYIOIIM 00pasom:

M(H,80,)=2-A(H)+1-A(S)+4-A,0)=2-1+1-32+4-16=098.

CnenmoBarenbuo, M(H,SO,) =98 r/moub.

MouxnspHhulit 06Bem 2a308

Orinure rasoo0pPasHBLIX BEIECTB OT TBEPIABIX U KUAKUX 3aKJII0UYAETCS
B TOM, YTO CpeJHee PACCTOSHMNE MEKAy JYacTUIAMU B HUX Topasgo 0OoJbIile
pasmepoB camux yactuil (puc. 10). ITosTomy o6beM raza mpu oIpeaeIeHHbIX
ycJIOBUAX (IaBJieHWEe, TeMIepaTypa) OmpenesaserTcsa TOJBKO UYMCJIOM YaCTHI]
B €T0 IOPIIMY U MOYTH He 3aBHCUT OT pasMepa caMHX UaCTHI] rasa. JTO 3Ha-
YUT, YTO €CJU Mbl BO3bMEM JB€ MOPIIMU PaA3HBIX I'a30B, COAEp KaIllUX OLUHA-
KOBOE UMCJIO YaCTHUIL (a CJIeJOBATEIbHO, I OJNHAKOBOE X XUMUUYECKOe KOJIU-
YeCTBO B KaXKIOM MOPI[UU), TO O0BEMBI 9TUX TMOPIUHA OYAYT PABHBIMMU.

Ecan xuMuuecKkoe KOJIMYECTBO ra3a yBeJIMUYNTh, HAaIPpUMep, B 5 pas, TO BO
CTOJILKO K€ Pas3 BO3pacTeT M YUCJO ero Mojekya. O0bem mamHOro rasa (mpu
HeM3MEeHHLIX TeMIepaType U JaBJeHNN) TaK:Ke yBeaunuurca B 5 pas. IToayua-
eTcsl, UTO OTHOIIEHWEe 00beMa MOPINMU J00ro rasa K ero XUMHUYeCKOMY KO-
JIMUECTBY B 9TOH JKe IOPIMHU Bcerga OyAeT IOCTOSHHOI BeJuunHoii. Benrnun-
Ha 9TOT'0 OTHONIEHUsS OyAeT OAMHAKOBA IJA JIOOBIX HOPIIMHA JIOOBIX I'a30B,
OJHAKO OHA 3aBUCHUT OT BHEIITHUX YCJIOBUH. ITa MOCTOSHHAS (IPU 3aJaHHBIX
TeMIIepaType U AaBJeHWM) BeJUUYNHA IOJyUYUIa HasBaHUE MOJLAPHbLIL 00BeM

- JJIv W N N N
. JJJJ_)_J“'J IS
o _J d IS SIS
> v J I SIS
a3oobpasHoe cocToAHne XXnpgkoe cocTosiHne Teeppnoe cocTosiHVe
—~—

KoHpeHcnpoBaHHOE COCTOsIHME

Puc. 10. Cxema razaoo6pas3Horo u KOHOAEHCMPOBAHHOIO COCTOSIHWSA BELLECTB
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2a3a u obosHauaeTcsa cuMmBosoM V. Eciu xuMuduecKkyimo opmysay rasa obo-
3HAUUTh KaK X, TO JJId JII00O# ero mopIuy XUMUYEeCKUM KoJyudecTBoM 1(X),
sanuMarloiiein oobem V(X), MosKeM 3amucaThb:

_VX

"oaX)’

Pu3nyecKU CMBICJ 3TOW BEJUUMHBI 3aKJIIOUAETCS B TOM, YUTO IIPU ONW-
HAKOBBIX YCJOBUAX 00beM HOPIIMU JIIOOOT0 rasda XMMHUUYECKHUM KOJNUYECTBOM
1 Mosb YMCIEeHHO paBeH V. 9Ta BeJWUYMHA IMO3BOJISET CBA3ATH MEKIY CO-
0oii mapaMeTpsl (00beM, MacCy, XUMHUUECKOoe KOJMUECTBO) Ta30B, ¥ MbI OyaeM
B JaJbHEUINeM HCIIOJIb30BATh €€ IIPU NPOBEIEHUN XUMHUUYECKUX DPacCUeTOB.

ITockoabKy 00beM Taza, B OTJIUUYHNE OT €r0 XUMUUYECKOT'0 KOJIUUYecTBa, 3a-
BUCHUT OT BHEIITHUX YCJIOBUII (TeMIIepaTyphl M NaBJIEHUA), BeIUduHa V,, Tak-
JKe 3aBUCUT OT 9TUX BHEITHUX YCJOBUU. DKCIEPHUMEHTAJbHO yCTAaHOBJIEHO,
YTO IIPU HOPMAAbHBLLX Ycao8usax (KpaTKo ob03HaUaeTcd H. y.) — TeMIlepaTry-
pe 0°C u maBinenuu 101 325 Ila (101,325 klIla) moasspHBII 00BEM JHO0OTO

rasa paseH 22,4 nm°/Moab. TakuM o6pasoM, IIpH H. V.:
V(X) 29 4 3
=2 = M°/MOJIb.
"= LX) 4 v/
9TO 3HAYUT, UTO IPHU H. Y. 00bEM IIOPIIUU JIIOOOTO rada XUMUYECKUM KO-
audectBoM 1 Mok paBeH 22,4 gm®.

MoanapHaa macca 6ewecmeéa — 9mMo 6eLUHUHA, DABHASL OMHOULEHUTO
maccwvl 110001 NOPUUU 3M020 6eusecmea K €20 XUMUYeCKOMY KOAUuLecmay
8 Hell.

MoanapHvie maccvl npocmuvlx 6eu,ecme HeMONeKYAAPHO20 CMPOCeHUS
YUCNEHHO PAGHbL OMHOCUMENbHbLM AMOMHbLM Maccam A, coomeemcmaey-
OUUX XUMUYECKUX dleMmenmo8. MoaapHble MACCbL CAOHCHLLX BeUu,ecme
MOJEKYAAPHO20 U HEMOLCKYLAPHOZ0 CMPOCHUS YUCACHHO DABHbL UX ON-
HOCUMENbHbLM MOACKYLAPHLLM UAUL OMHOCUMENLbHbLM (POPMYIbHLLM MAC-
cam M,.

Temnepamypa 0 °C u dasnenue 101,325 klla Ha3bi8a0OMCA HOPMALL-
HbLMU YCIOBUAMU U KPAMKO 0003HAUAIOMCA H. Y.

Ilns n1060i nopyuu 1106020 2a3a npu 3a0aHHLLX Ycaosusx (memnepa-
mype u 0aéJenHul) OMmHOULeHUe 00B8eMa K XUMUYECKOMY KOAULeCmay 2a-
3a ecmb Geauduna nocmoarHnas. OHa Ha3bLeaAeMCA MONAPHLLM 00BEMOM
za3a u obo3navaemces 'V,

IIpu n.y. eeauuuna V,, 01 1106020 zasa pasna 22,4 om®/monv.
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L) Bonpocbl 1 3agaHus

1. Kakol maunyeckunii CMbICT UMEET MofisipHas mMacca BellecTtsa?

2. Macca nopumm HEKOTOpOro BellecTBa paBHa 144 , a XMMUYECKOE KOnuye-
CTBO BeLLlecTBa B Hel cocTtasnseT 0,75 mMonb. Paccuutarite MONSpHyO Mac-
Cy 3TOro BeLllecTBa.

3. MoxeT nu y pasHbIxX BellecTB OblTb OAuHaKoBas MonspHas macca? [lpuse-
OVTe NpuMepbl TakKnX BeLLLECTB.

4. Y10 Takoe MONAPHbIM 06beM rasa? 3aBUCUT NN 3Ta BENUYMHA OT BHELLHUX
yCcrnoBuii (Temnepartypbl U gaBneHuns)?

5. Hemy paBHa BenMYMHA MOMSPHOrO O6beMa N6Oro rasa npuv HopMasibHbIX

YyCrnoBusx?
6. Kakon 06beM Npu H.y. 3aHMMAET KUCMOPOL XUMWYECKUM KONMYECTBOM
10 monb?
7. PaccuuTante MOMSIpHYO Maccy:
a) o3oHa Og; 6) doccopHor kucnotel HyPO,;
B) asoTta N; r) okcuga aniomuHus Al,O,.

8. [1ea BelllecTBa UMEIOT pasHyt0 MOMSIPHYO Maccy. MoXHO N B 3TOM cryyae
yTBEpPXAaTh, YTO 9TO pasHble BellecTBa? KpaTko MOSICHUTE CBOW OTBET.

§ 6. BbluucneHme XxumMm4eCcKoro Konum4yecrtea
BellecTBa NO ero macce U macchbl BelLlecTBa
Nno ero XMMMU4eCKoMy KOJIN4eCcTBY

Korzpa mu1 roBOpuM 0 nopyuu ewecmea, BaXKHO 3HATH HE TOJBKO, KAKOE
9TO BeIIecTBO (3TO ompeaessieT ero (hopmyaa), HO U CKOJAbKO eTo B mopiuu. U3
IpenpIAyIIuX maparpadoB Bl yiKe 3HaeTe, UTO JJiA JIOOOT0 BeIlllecTBa OTBe-
TUTb Ha BOIIPOC CKOJbKO MOYKHO, €CJIM 3aJaTh JIO0 Maccy IIOPIIUU STOTO Be-
mrectBa m(X), 100 XMMHUUYECKOe KOJUUECTBO BelllecTBa B aToi mopruu n(X).
IIocKOJBbKY B OZHUX CJAyUYasdX BaKHO 3HATH XUMUYECKOE KOJUYECTBO BeIlle-
CTBa B MOPIIUU, & B APYTUX — UX MACCy UJIU UYUCJIO YACTHUIL, TO HEOOXOTUMO
3HATh B3aMMOCBA3b MEXKAY dTuMU BeauunHamu (puc. 11).

J1s1 9TOr0 HEOOXOAMMO MCIOJIL30BaTh MOJIIPHYIO Maccy BelrectBa M(X).

m(X) > n(X)

n(X) = 71"'; (é?)

Puc. 11. Cxema B3aMMOCBA3M MEXAY XUMUYECKUM
N(X) KONM4eCTBOM, Maccoln BeLLecTBa M YMCIOM ero 4YacTuy,
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B sTom maparpadge MBI HO3HAKOMUMCSA C TaKUMU PacuyeTaMM’, KOTOPBIE
IPUMEHUMBI /IS JTIOOBIX BeIlecTB ((KUIKUX, TBEPABIX WM ra3000pa3HbIX).

W3 mpeppigyiiero maparpada BBl yyKe 3HaeTe, UTO KayKJ0e BEIeCTBO
UMeeT CBOoe COOCTBEHHOE 3HAUeHUe BEJMUYUHBI MOJSAPHOI ((opMyJIbHOM) Mac-
ChI. HpI/I 9TOM €€ BeJIMUMHAa, BbBIPAKEHHasA B I‘/MOJII), YHNCJIEHHO PaBHa OTHO-
CUTEJIBbHON MOJIEKYJIAPHON MJIM OTHOCUTEJIBHON ATOMHOM Macce 3TOTO Bellle-
ctBa. Ha ocHOBaHMU 9TOTO MBI B JajibHEHIIeM 1 Oy/leM PacCUNThIBATH MOJISIP-
HYIO MaccCy BeIlleCTB IPU IIPOBeJIeHNN PaCUeTOB.

IIpu BeIUMCIEHUAX TaKKe cJielyeT IOMHUTh O eIUHHUIIaX Ka'KJI0l 13 Be-
JUYUH U, IPU HEOOXOAMMOCTH, IPeo0pasoBbIBAThL MX B JOJbHBIE HJIN KpPAaT-
Hble €eJMHUIIbI.

IIpumep 1. O6biunbLL cmor08bLit cmakaH emeuwsaem 250 2 600bL. Paccuu-
maiime xumuieckoe K0JLUYeCcmao 800bl, KOMOPAs CO0ePHCUMCS 8 NOJLHOCMbIO
3anO0JIHeHHOM 80001l cmakKaHxe.

Hano: Pemenne
m(H,0)=250r 1. [Ina pacuera XMMHUYECKOTO KOJIMUECTBA BOIBI BOC-
o N HoJb3yeMcsl (pOpPMYyJIoin
n(H — 7
( 2 ) n(Hzo) — m(HZO) .
M (H,0)

2. PaccumTaemM OTHOCUTEJIBHYIO MOJEKYIAPHYI0 Maccy H,O:
M. (H,0)=2-AH)+A(0)=2-1+16=18.
CanenoBatesnvHo, MmonsspHasa macca M(H,0) =18 r/momnb.

3. HO,Z[CTaBI/IM N3BECTHBIE BEJIMYMHEBI B (l)OpMYJIy U IIpOBEeJEM BBIUVICJICHUE:

m(H,0) 2501
M(H,0) 18 r/monb

OrBet: n(H,0)=13,9 mous.

n(H,0) = =13,9 moab.

PacueT XMMMUECKOTO KOJUUYECTBA BeIECTBA II0 er0 Macce MOJKeT IIoHa-
IoOUThCA U B 0oJiee CIOKHBIX XMMHUUECKHUX 3aJadax. B aTom ciydyae, MCXO-
IS M3 MaHHBIX 3aJauM, CHauajia CJIeJyeT PacCUMTATh Maccy BellecTBa, a 3a-
TeM — ero XUMUYeCKOe KOJUUECTBO.

Ipumep 2. /[na KoHcepsuposarus ogoweil 8 domauiHem Xo3fiicmae
UCNOAb3YEmCs cmech, cocmoau,as u3 nogapennoit coau NaCl u 600vl, 8 Ko-
mopoit maccogas doas NaCl pasuna 12,5 %. Paccuumaiime xumuueckoe Ko-
JUYeCme0 nosapeHHoll coau, codepxcauieiics 68 cmecu 0N KOHCEePBUPOBAHUSL
maccoit 2,56 ke.
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Hano: Pemenue
m(NaCl + H,0) = 2,56 kr 1. s Kypca xumMum 7-TO KJlacca HU3BECT-
w(NaCl)=12,5 % HO, UTO MaccoBas JOJIA BellleCTBa B CMeCHU DPaB-

Ha OTHOIIIEHWIO MacChl 3TOT'0 BeIl[eCTBa K Macce
n(NaCl) —? cMeCcu:

NaCl)
w(NaCl) = —mNach
( ) m(NaCl + H,0)

2. Bripasum u3 stoit popmysibl macey NaCl, mogcTaBuM M3BeCTHBIE BeJIU-
YMHBI U3 YCJIOBUA 3aJaUd U IIPOBEJEeM BBIUMCJIEHUA:

m(NaCl) = w(NaCl) - m(NaCl + H,0) = 0,125 - 2,56 xr = 0,320 kr = 320 .

3. lna pacuera xummmnueckoro kosmuyectBa NaCl Bocmoabsyemcs ¢op-

MYyJIoi
m(NaCl)

n(NaCl) = M (NaCD) "

4. PaccunTaeM OTHOCUTEJbHYIO MOJEeKYIApHYI0 Maccy NaCl:
M, (NaCl) =A,(Na)+A,(Cl) =23 +35,5=58,5.

CunenoBarennHo, moaspuas macca M(NaCl) = 58,5 r/moib.
5. IlogcTaBUM UM3BECTHBIE BEJIWUYUHBI B (POPMYJY U ITPOBENEM BBIUKC-

JIeHUA:
m(NaCl) 320r

M(NaCl)  58,51/moxs
Orsert: n(NaCl) = 5,47 moub.

n(NaCl) = =5,47 MoJb.

Ipumep 3. a5 npogedenus 00H020 U3 XUMUYECKUX AHAJLU308 UCNOJLb3Y-
emcs pacmeop, 8 komopom codeprcumces 0,250 moav ceproil kucaromst H,SO,.
Paccuumaiime maccy ceprHoil KUCIOMbL, KOMOPASL COOePHUMCS 8 IMOM Pac-
maope.

HaHo: Pemenue
n(H,S0,) = 0,250 moub 1. Insa pacueTra Macchbl CEPHOM KHCJIOTHI BOC-
‘ moJIb3yeMcsi (hOpMYJIOi:

m(H,S0,) = n(H,S0,) - M(H,S0,).

m(stO4) - ?

2. PaccumTaemM OTHOCHUTEJIBbHYIO MOJEKYIAPHYI0 Maccy Hy,SO,:
M. (H,SO)=2-A(H)+AS)+4-A(0)=2-1+32+4-16=98.

CrnenmoBaresbHo, MosapHasa macca M(H,SO,) =98 r/mous.
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3. IlogcraBUM u3BeCTHBIE BEJWUYMHBI B (OPMYJy U TPOBENEM BBIYUC-
JIeHue:

m(H,S0,) = n(H,SO,) - M(H,SO,) = 0,250 moisb * 98 r/monb = 24,5 1.
Orsetr: m(H,SO,) =24,5r.

9 BOHpOCbI n 3apaHuva

L )
1. Paccuutante xmmMmyeckoe KONMYECTBO:
a) H,O B HaBecke maccon 14,8 kr;
6) Na,O B HaBecke maccon 280 T;
B) FeO B HaBecke maccori 850 wmr;
r) Ca(OH), B HaBecke Maccown 48,8 T.

2. HYemy paBHa mMacca nopuum, copepxatlem:
a) 4,50 monb HyPO,;
6) 0,0240 monb FeClg;
B) 1,84 monb NaOH;
r) 880 monb CaCQO;?

FotoeuMcsa kK onumnuagam. B 1,0 om® kpoBu yenoeeka comepxutca npumepHo 9,0 r
xnopuaa Hatpust NaCl. MpuHse, 4To B cpeaHem y Yenoeeka 5,0 am® KpoBwW, paccyu-
TanTe XMMM4YecKoe KONMMYecTBO XJlopuaa HaTpus, CofepKallerocs B KpOBU YeslioBeka.

§ 7. BbluucneHme XxumMm4ecKoro Konu4yecrtea rasa
no ero o6Lemy un o6Lema rasa no ero
XUMUYECKOMY KONUYeCcTBY

K xapakTepucTUKaM IOPIMY BEIIECTBA, KPOME MAacCChl, XUMUYECKOTO KO-
JUYECTBa U YUCJA YACTHUI], OTHOCUTCA U ee 00beM. [Jia HaXOogAIInXCcad B KOH-
IeHCUPOBAHHOM (TBEPAOM WJIU KUIKOM) COCTOSHUM BEIECTB 00beM HOPIIUH,
B OTJIMUME OT T'a30B, IPAKTUUYECKU He 3aBUCHUT OT BHEIITHUX YCJOBUU (maBie-
HUS ¥ TeMIOepaTyphbl).

CoBepIlleHHO WHAas CUTYyaIlus y BeIlecTB, HaXOAAIIUXCSI B ra3000pasHOM
cocroaumnu. Kak BbI yi:Ke sHaere (cM. § 5), Tpu 3afaHHBIX BHEIITHUX YCIOBUAX
(maBienue, TemIiepaTrypa) o0beM IIOPIIMM Tasa He 3aBHUCUT OT TOTO, KaKOIi
9T0 ra3 (T. e. KaKOH# pasMep MMEIOT ero YacTHUIbl M M3 KaKUX ATOMOB OHU
COCTOSAT), a OmpelessieTcss TOJbKO YMCJIOM YaCTHUI[. UMCJI0 YacCTHUI] Xapak-
TEPUBYIOT C IIOMOIIBI0 XMMUUYECKOI0 KOJMUECTBA BeIecTBa. JTO II03BOJISET
paccumThIBaTh 00'b€M rasa II0 ero XMMUUYECKOMY KOJUUYECTBY U XUMUUYECKOEe
KOJIMYECTBO II0 ero 00'beMy.
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IIpumep 1. Paccuumaiime xumuueckoe koaudecmso memana CH, 8 ezo
nopuuu o6zemom (H.y.) 100 m°.

HaHuo: Pemenue
V(CH,) =100 »*=100 - 103 gm® 1. [l pacyeTa XMMHYECKOTO KOJIUe-
crBa CH, Bocmosbayemcda (popmysoin
n(CH,) — ? V(CH
n(CH,) = V1),

m

rae V,, = 22,4 nM®/Mob — MOJIADHBIN 00'beM rasa IpH H. Y.

2. TlogcTaBUM u3BEeCTHBIE BEJIUYUHBI B (DOPMYJYy U TPOBEAEM BBIUUC-
JIeHUA:

V(CH,) _ 100-10% w3

Vi 224 M3 /Mo

Orset: n(CH,) = 4,46 - 10® moub.

n(CH,) = = 4,46 - 10® moub.

Pacuem xumuyeckozo Koauuecmea 2a3a no ezo 00seMy MOxcem noHA-
dobumuvcs npu BblUUCACHUU MACCHLL NOPUUL 2a3G. ITO JIETKO CHeJaThb, II0-
CKOJIbKY MBI yoKe 3HaeM (cM. § 6), KaK ¢ IMOMOINBI0O XUMUYECKOTO KOJHUe-
cTBa BeljecTBa (HE3aBUCHMO OT €r0 arperaTHOTO0 COCTOSHUS) PAaCCUUTATH
maccy mopruu. Ilpm pacuerax, CBS3aHHBIX C BO3AYXOM, CJIEAyeT IIOM-
HUTH, UTO CPENHAS MOJSPHAs Macca BO3Ayxa IpHW H. y. paBHa 29 r/MO0JIb,
a 21 % ero o6beMa cocCTaBJIseT KHUCIOPOXA, 78 % — asor u 1 % — ocraib-
HbIE Ta3bl.

IIpumep 2. CmandapmHuulii cmaavHoll 6aaL0H ¢ Kucaopodom (20ay6020
uyeema) npu noaroil sanpagie codepicum Kucaiopod obsemom (H.y.) 6,0 m°.
Paccuumaitime maccy rucaopoda, Komopblil colepicumcs 6 noAHOCMbI0 3a-
npasienHoM cmandapmHoOMm KUCLOPOOHOM OalOHe.

HaHo: Pemrenune

V(0,) = 6,0 m®*=6,0 - 10® gm?® 1. Jlna pacdeTa Macchl KHCJIOPOZA HaM
HOHAZOOUTCA CHAYAJNA BBIYHCIUTH €r0 XIMH-

m(0y) — ? yecKoe KOJudecTBO. JIJI 3TOr0 BOCIOIb3YyeM-

csa popmyoi

V(0y)
V 2

m

n(0,) =

rae V,, = 22,4 nm®/MoIb — MOJADPHBIHR 06beM Taza IpH H. V.
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2. IlopcraBUM u3BeCTHBIE BEJWUYMHBI B (OPMYJy U TIPOBEINEM BBIUUC-

JeHHue:
V(0y) _ 6,0-10% qv®

Vin 22,4 ,Z[M3 /MOJIB

n(0,) = =268 MOoJIb.

3. Maccy KuCJIOpOLa paccuuTaeM o (GopMyJie
m(0;) = n(0,) - M(Oy).

4. na onpeneneHuda MoJiApHON mMacchkl O, ciienyerT paccuuTaTb ero OTHO-
CUTEJILHYI0 MOJIEKYJISAPHYIO Maccy:

M,(0,)=2-A(0)=2-16=32.

CrnenmoBatresibHO, MOJIApHaA Macca Kucyopoaa M(0O,) =32 r/mMoub.

5. IlogcraBUM u3BEeCTHBIE BEJUYWHBI B (DOPMYJy U IIPOBEAEM BBIUKC-
JIeHUe:

m(0,) = n(0,) * M(0,) = 268 moxb * 32 r/mMoab = 8,58 - 10° r = 8,58 kr.

OrBeT: m(0,) =8,58 Kr.

IIpumep 3. Kakoil o6sem (H. y.) 3aHumaem ammuax NH g xumuveckum
roauyecmeom 0,350 monw?

Hano: Pemenne

n(NH;) = 0,350 moub 1. llna pacuera o6beMa aMMHaKa BOCIIOJIB3yeM-
ca hopMmyJIoin

V(NH;) = n(NHy) - V.,

V(NH,) — ?

rae V,, = 22,4 1M®/MOJIb — MOJADPHBIH 00beM Tasa IpH H. V.

2. IlopcraBuUM u3BeCTHBIE BEJWUYMHBI B (OPMYJy U TIPOBEINEM BBIUKC-
JIeHue:

V(NH;) = n(NH,) * V,, = 0,350 moxs * 22,4 am®/mons = 7,84 am®.
Orset: V(NH,) = 7,84 am®

Pacuem obsema 2a3a no XumMuuecKomy KoJauLecmaey OUYeHb yAO0OHO wcC-
MOJIb30BaTh NIPU pacuerax obdbema cMecu rasoB. IIOCKOJBKY 00beM rasa, a
TaKsKe CMeCH ras30B He 3aBUCHUT OT BHAA COAEPIKAIUXCA B HUX YACTHUI], a
oIIpefiesIsieTCsT TOJIbKO MX UYMCJIOM, TO 00bEeM CMeCH Ia30B MOJKHO JIETKO pac-
CUNTATh MO0 XMMUUECKOMY KOJIMUECTBY BCEX KOMIIOHEHTOB B Heil. Kak aTo
clesiaTh, Mbl PACCMOTPUM B CJIEIVIOIIEM IIpHUMeEpE.
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IIpumep 4. I'azosasn cmecv cocmoum u3 6odopoda H, xumuueckum KoJu-
yecmeom 3,80 moav u azoma N, xumuueckum xoruvecmeom 0,70 moav. Pac-
cyumaiime o0sem 3moil 2a3080iL cmecu npu H. Y.

Hano: Pemenue

n(H,) = 3,80 moab 1. [Insa pacuera o0beMa Tra30BOM cMecH BOC-
n(N,) =0,70 moapb moJb3yeMcsa (POPMyJIoH

V(Hy+Ny) — ? V(Hy +Ny) =n(Hy +Ny) -V,

rae V,, = 22,4 nm®/MoIb — MOJADPHBIHR 06beM Taza IpH H. V.
2. XuMuuecKoe KOJIUYECTBO 'a30B B CMECH PABHO CYMMe XUMUUYECKUX KO-
JUYECTB KOMIOHEHTOB:

n(H, + N,) = n(H,) + n(N,) = 3,80 moas + 0,70 moab = 4,50 Moib.
3. IloacTaBUM M3BECTHBIE BEJIMUYUHBI B (DOPMYJIY U IIPOBEEM BBLIUMCJIEHUS:
V(H, +N,) =n(H,+N,) - V,, = 4,50 mous * 22,4 nm®/moas = 101 am3.
OrseT: V(H,+N,) =101 mm®.

n Bonpocbl 1 3agaHus

= 1. PaccuuTaiiTe 06bEM, KOTOPbIN 3aHUMAIOT NPU H. Y. CrieayioLLye NOpLWM ra3oB:

a) 560 monb CO,; 6) 0,080 monb O;
B) 2,40 monb NHg; r) 12,8 monb N,.

2. Yemy paBHO XMMUYECKOE KONMNYEeCTBO:
a) ammuaka NH,; B ero nopumm o6bemom (H. y.) 100 am®;
6) cepHucToro rasa SO, B ero nopuum o6bLeMom (H. y.) 200 cm3?

3. Ma3oBasi CMeCb COCTOUT M3 Kucropoaa 06beMoM (H. y.) 12,4 am® 1 030Ha 06b-
eMoM 16,8 oM. Kakoe 41MCno aToMOB KMUCIIOpOoaa COAEPXUTCS B 3TOW CMecu?

4. Ma3oBas cMecb COCTOUT M3 aszota maccor 120 r n kucnopoga maccoun 140 r.
Paccuutante o6bem 3TOM ra3oBON CMECU NpU H. Y.

FoTtoBumca K onumnuapgam. [nvHa, WMpyvHa W BbICOTA KOMHATbl COOTBETCTBEHHO
pasHbl 3,20 M, 4,40 m 1 2,80 M. KoMHarta 3anonHeHa Bo3ayxom npu H. y. PaccuuTan-
Te Maccy Bo3fyxa B 3TON KOMHaTe.

IIpakTuueckas padora 1

Xumuueckoe konuwecmeo eéeuecmea

ITenr paboThl: BaKPEeNUThb BHAHUA II0 TeMe «XUMHUYECKOEe KOJmue-
CTBO BeIlleCTBa». YMETh IMMPOMBBOAUTH PAcUeThl C UCIOJb30BAHUEM IOHATUSA
«MOJIb». Pa3BuBaThL ymMeHme paboTaTh ¢ XMMUYECKUMU BellleCTBAMU U J1abo-
pPaTOPHBIM 000PYIOBAHUEM.
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3ananue 1. OnpegesieHue XMMHYECKOTO KOJIUYECTBA U 00'beMa SKHIKOTO
BemecTBa (BOIbI)

a) OnpedeneHue Xumuieckozo Koauvecmaea xudxozo geuecmaa (600bl)

OTMepbTe IpPH IOMOINM MEPHOTO NHJIMHApa Boxy obbemoMm 10 cm®,
36 cm?, 45 cm?® (o yrasanmio yumrensa). I3 XMMUUeCKOTO CTaKaHa WU KOJI-
ObI HaJIMBaliTe BOAY B IIMJIUHIDP U CJAEIUTE 3a HAIIOJHEHUEM 0 HYYKHOr0 00'b-
emMa (ompenenAiTe IO HUKHEMY MeHHCKY). PaccumraiiTe XUMUYECKOEe KOJIU-
YeCTBO BOABI (B MOJIAX) B 9TOM IOPI[UHU.

0) Pacuem ob6sema 600bL onpedeseHH020 XUMULECKO20 KOLULEeCEa

PaccumraiiTe maccy BoAbl XmMHUUYeCKHMM KoJimuectBoMm 1; 1,5; 2,5 moab
(mo ykasaHwuio yuurtess). Kakoii o6beM 3aHUMaeT Ballla IOPIUA BOABI? YUTH-
Te, YTO IJIOTHOCTH BOABI paBHa 1 r/cm®.

OTMepbTe MEPHBIM IIUJINHAPOM MaHHBIA 00BEM BOIBI.

3ananue 2. OnpenereHne XUMHAYECKOTO KOJIMYECTBA M MACChI ra3000pas-
HOTO BeIlllecTBa

a) OnpedeneHue XuMU1LeCK020 KOIUYECMBA 2A3000PA3H020 GeuLecmaa

WsmepbTe auHElKOUW aamHy (MM) pebpa ykasamHoro Kyba (1, 2 uam 3)
U IIPUMUTE YCJIOBHO, UTO 9TA BeJIMUMHA BBIpaKeHa B deuyumempax (0m).

OmnpezenuTe 00beM Kyba II0 U3BeCTHOH BaM (opmyie V =ad.

IIpenmosioskuTe, UTO KyO 3aIlOJIHEH a30-
oM N, npu H. y. PaccuuraiiTte xumMmuueckoe
KoJsimuyecTBO azora N, B Kybe (puc. 12).

0) Pacuem maccoL onpedeseHH020 Xxumuye-
CK020 KoJauuecmea 2a3000pa3Hoz0 Geujecmea .

PaccuuraiiTe maccy (r) asora B Kybe. 1 ) 3

HonmnonuurenbHoe 3amanue. Cre-
JafiTe MONOO0HBIE BBIUMCIEHUSA IJIA YIJIEKUC- Puc. 12. OnpepeneHne XMMn4eckoro
goro rasa CO, u cepoBomopona H,S. KONMM4ecTBa M Macchl BeLlecTsa

3ananue 3. Pacuer macchl 1 B3BelINBaHNE TBEPIOTO BellleCTBA

a) Pacuem maccol onpedenenH020 XUMULECK020 KOLUYLeCmEa meepdozo ge-
wecmaea

Paccuuratite maccy cogbpl Na,CO; (mim Apyroro BeIlecTBa IO YKa3aHUIO
yuuresd) xumuueckuM KoJsudectBom 0,02; 0,03; 0,05 mois.

0) Bssewusarnue meepdozo eeuiecmea

IIpuBeguTe Bechbl C IIYCTON €MKOCTbIO (OYyMasKHBIA CTAaKaHUUK, KYJIEK
¥ 1Ip.) Ha JIeBOU yarile B paBHOBecme. Ha mmpaByio yamry BeCOB IIOCTaBbTE Pas-
HOBECHI, COOTBETCTBYIOIIIME PACCUMTAHHOII Macce BelllecTBa. HeOOJbIIMMU
MOPIIUAMHU HACHIIBTE B eMKOCTH BEIECTBO O YPABHOBEIIIMBAHUSA YAalll BECOB.

CocTaBbTe OTUET O MPOJIEJIAaHHOI pabdoTe.
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Homawnuil s3xcnepumenm

1. Paccuuraiite o6bem (M?) Bamieii KOMHATHI, IEPEMHOXKHUB ee IIUPHUHY,
IJIUHY U BBICOTY. BbIumciauTe 00beM, XMMHUUECKOEe KOJMYECTBO M UUCJIO MO-
JIEKYJI KUCJIOPOJAa B KOMHATE, €CJIM WM3BECTHO, UTO COJePiKaHUe KHCJIOpoJa
B Bo3ayxe cocraBiseT 21 % ot obiero oobemMa BO3AyxXa.

2. PacTrBopuTe yaliHyIO JIOJKKY caxapa B cTakaHe BOAbI. IlpuMure, 4TO
macca caxapa (C,,H,,0¢;) paBua 3,42 r, a macca Bogsr — 180 r. Paccuuraiire
001Ilee YMCJIO BCEX MOJIEKYJ B IIPUTOTOBJIEHHOM PacCTBODE.

§ 8. Xummnyeckune peakumm

M5! :KMBEM B MUpPE XUMHWUECKUX ITPEBPAIleHU BEIeCTB, IMPOTEKAIOIIUX
He TOJIbKO B XUMUYECKUX JIabopaToOpuAX WM HA MPOMBIIIJIEHHBIX TPEeAIpud-
Tuax. OHU TPOUCXOJAT Be3le — B HeApaxX 3eMJIM, Ha ee IOBEPXHOCTH, B OKe-
aHe, B aTrmocdepe. B xuMuu mpoiiecchbl IpeBpaIieHnsa OJHUX BeIecTB B IpPY-
rve HasbIBAIOTCA XMMHUYECKMMH peakmusaMu. B mpoiiecce XMMUYECKUX Peak-
Ui OMHU BeIl[eCTBa pa3pyIlIalTcsa, Apyrue — obdpasyioTcesa, HO aTOMbI, U3 KO-
TOPBIX OHU IIOCTPOEHBI, OMHU U Te Ke. [[pyrumMu cjaoBaMu, IPU XUMUUYECKUX
peaxknuAaxXx aTOMbI He MCUYEe3al0T M He BO3HUKAIOT BHOBb, MX UHWCJIO OCTAETCH
HeusdMeHHBIM. OHU JINIIb COEIUHAIOTCA MEXKAY co00# B APYTrUX KOMOMHAIIU-
X, 00pa3ys HOBBIE BelllecTBa.

Ypasrnernue xumuueckoil peaxyuu

OTINYUTh XUMHUUYECKYI0 PEaKIIUI0 OT APYTUX MPOIeCCOB MOKHO IO He-
KOTOPBIM XapaKTePHBIM NIPU3HAKaAM: U3MEHEeHUI0 ysema, 8vllesleHul0 2a3a,
00pa308AHUI0 UJLU UCUE3HOBEHUI0 0CA0KA, U3AYUEHUI céema, BblOeseHUl)
menJaomul U nosasneHulo sanaxa (puc. 13).

Puc. 13. MNMpu3Hakn xmmMmnyecknx peakumin: 1 — BblAeneHve rasa; 2 — WU3ny4yeHue cBeTa U Bbl-
JeneHve TennoTbl; 3 — obpa3oBaHue ocafka; 4 — u3MeHeHve LBeTa
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CyTh 1000 XMMUUYECKOII peaKIuu OToOpaskaeTcs YCJIOBHOI 3aluchio,
KOTOpas HA3LIBAETCA YPABHEHUEM XUMUUECKOU PeaKyulu WU TIPOCTO XUMU-
YeCKUM YpasHeHueM. YCJIOBHOUM OHA Ha3bIBAeTCsA IIOTOMY, UTO XUMUKHU JO-
TOBOPMJINCH (YCJAOBUINCEH) IPHU 3alNCH YPaBHEHUI HCIIOJIb30BAThH ONPeae/IeH-
HbIe CUMBOJIBI — (POPMYJIbI BEIIIECTB, 3HAKU «+» U «=», CTPEJKHU, HAaIlPaBJIEH-
Hble BBepX «1» (15 06003HAUEHUA BBLIAEIAIONNXCA T'a30B) M BHU3 «|» (Oasa
o0o3HaueHNA 00pa3oBaHUS HEPACTBOPUMBIX BEI[eCTB — OCAAKOB), M HEKOTO-
pble npyrue cuMBOJIbI. Hampumep:

Na,CO; + H,SO, = Na,SO, + H,0 + CO,1;
AgNO; + NaCl =NaNO; + AgCl|.

VpaBHeHNE XWMHUYECKON peaKIIuy IONOOHO MaTeMaTUYecKOMY ypaBHe-
HUIO U COCTOUT M3 AIBYX uyacTel (JIeBOUM M IIPaBOii), COEIUHEHHBIX 3HAKOM pa-
BEeHCTBA. B JieBoil yacTu ypaBHEHUA 3aIUCHIBAIOTCA (DOPMYJIBI BEIIIECTB, BCTY-
Ialmux B peakIuio (peareHTOB), a B IPaBoil — (oOpMyJabl 00pPa3yIOIINXCHA
BeIrecTB (IPOAYKTOB), COeTMHEHHbIE 3HAKOM «+». Hampumep, ypaBHeHHE pe-
aKIMU FOPEeHUA MeTaHa B KUCJIOPOJe MMeeT BULI:

CH, + 20, < €0, + 2H,0.

IIpu mHanmmcammu ypaBHEHHMI peaKIIUU IIPOCTBHIX BelrecTB (ocdopa P,
U cephbl Sg UX NPUHATO 3alUCHLIBATH B BUJE OJHOATOMHBIX MOJIeKyJs P u S.

Yucma, crodAmniue B ypaBHEHUM Iiepen (opMyJaaM{ BeIeCTB, HA3LIBAIOT
ro3gpunmenramu. Eciim B ypaBHEHUM peaKIuy Iiepel (PopMyJioi BerliecTBa
HeT Koa(ppuiimenTa, To cuuTaeTcs, uro oH paseH 1. Koahdunuent nepen gop-
MYJOM KasKJOoro BellleCTBa IIOKAa3bIBae€T COOTHOIIIEHWE aTOMOB, MOJIEKYJ WUJIN
(OPMYJILHBIX €IWHUIL STOT'0 BelleCTBa, NPUHUMAIOIINX yUacTHe B PeaKI[uu.

Hsa cocTaBieHUsA YpaBHEHU XUMUYECKUX PEaKINi HeoOXOAMMO COOJIIO-
IaTh CJAEeOYIOMIUUA MOPAIOK HEeMCTBUM.

1. CocTaBUTH CXeMy pPeaKIuM, T. €. 3alMCcaTh cJaeBa ()OPMYJIbI MCXOTHBIX
BEIeCTB, CIIPAaBa — IMPOAYKTOB PEAKI[MU, MOCTABUTh MEKIYy 00euMH JacTs-
MM CXeMBbI CTPeJIRKYy «>»,

2. Ilepen ¢hopmyraMu BeliecTB pPacCTaBUTHh KOd((GHUIIMEHTHI, T. €. ypaB-
HATHh YHCJIAa aTOMOB Ka'KIOTO0 XUMHUYECKOTO 3JeMeHTa B O00eMX YacTax
CXeMBbl.

3. 3aMeHHUTh B cXeMe PeaKIui CTPeJKy Ha 3HAK PABHO «=».

Tunvl Xumuweckux peaxyuil

IIpu msydveHMym XUMHUU B 7-M KJacce Bbl IIO3HAKOMUJINCH C UETHLIPHLMS
TUIAMY XUMUYECKUX PeaKIIUil: pasJonceHus, coe0uHeHuUs, 3aMeuLeHus u
obmeHa.
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Peaxnuu, B KOTOPBIX 13 OJHOI'0 NCXOLHOTO BelrecTBa (003aTeIbHO CIOMK-
HOT0) 00PAa3yIOTCsA HECKOJbKO HOBBIX (IIPOCTBHIX WJIU CJIOMKHBIX) BEIIECTB, OT-
HOCSAT K PeakIluAM Pas3IosKeHHd, HalIpuMep:

CaCO, < Ca0 +CO,1;
2KMnO, = K,MnO, + MnO, + 0,1;
CH, 2 C + 2H,1 (puc. 14).

) W
&&5_’ J oo

Puc. 14. Cxema peakummn pasnoxeHus

K peaknuam coemuHeHMA OTHOCAT PeaKI[UU, B KOTOPBIX M3 HECKOJIbKUX
BeliecTB (IIPOCTBHIX MU CJIOKHBIX) 00pasyeTcss TOJBKO OAHO (00s3aTeabHO
CJIOYKHOE) Bell[eCTBO, HAIIPUMep:

2Ca + 0, = 2CaO0;
3H, + N, = 2NH, (puc. 15).

00
N

DO + —oN® +OND
N ) )
A

Puc. 15. Cxema peakuum coefmHeHns

Peakmnuu, B X0[le KOTOPBIX ATOMBI IIPOCTOTO BeIECTBA 3aMEIAI0T aTO-
MBI OJHOT'O U3 3JIEMEHTOB B CJIOKHOM BeIleCTBE, OTHOCAT K PEaKI[UAM 3ame-
menus. B peakiuu 3aMeIeHns PeareHTaMUu SABJSIOTCSA MIPOCTOE W CIOMKHOE
BeIlleCTBAa, a IPOAYKTaMM — HOBOE IIPOCTOE U HOBOE CJIOXKHOE BelllecTBa, Ha-
mpumMep: ;

CuO + H, = Cu + H,01;
H2S04 + Zn = ZnSO4 + HzT;
Fe + 2HCI = FeCl, + H,{ (puc. 16).
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@ cl =

Fe | + —> | Fey + @0
@ Cl ‘CI

Puc. 16. Cxema peakumm 3ameLleHus

Eciu B X0ofle XUMHUYECKON peaKIuU CJIOKHBbIe BelllecTBa OOMEHUBAIOTCS
CBOMMHU COCTABHBIMM YACTSIMU, TO TaKWe PeaKI[UUd OTHOCAT K peaKIiusM 00-
MeHa, HalpuMep:

NaOH + HC1 = NaCl + H,0;

CuSO, + BaCl, = CuCl, + BaS0,/|;
KOH + HC1 = KCI1 + H,O (puc. 17).

K 0w+ wc —> Oﬁ"' K Cl

Puc. 17. Cxema peakunm obmeHa

HpI/I ,Z[&JIBHQfIH.IGM n3ydyeHuru XWMHNW BBl IIOSHAKOMHTECH M C APYIMMHU
TUIIaMM1 XVMHUYECKUX peaKquJI.

Xumuieckas peakyus — Imo ABJeHUEe, NPU KOMOPOM NPOUCX00am
npespauieHus 00HUX geulecmae 6 opyzue.

Xumuueckoe ypagHeHue — 9Imo YCJLOBHASL 3ANUCL XUMUYECKOU pe-
axKyuu.

B 3asucumocmu om 4ucaa u cocmasa yiacmeyrnuiux 6eu,eCme peak-
YUU MONHCHO OMHecmu K 00HOMY U3 Hemblpex Mmunos: coeOuHenus, Pa3io-
HCeHUS, 3aMeWeHUusl U o0Mmena.
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L) Bonpocbl 1 3agaHus

1. YKaxuTe, B Kakux Cryyasix NpOTEKaeT XMMUYecKasi peakuusi, U MOSICHUTE
no4yemy:

a) obpa3oBaHne ONWUIOK MpW pacnuie OPeBeCKHbl;

6) ropeHue 6eHranbCkoro OrHs;

B) MoO4YepHeHne cepebpsiHONM LIEMOYKM CO BPEMEHEM;

r) CUIbHOE HarpeBaHve CBepna Mpu CBEPIEHUN KMPMUYHOW CTEHBI;
I) NofxapuBaHne Msica Ha CKOBOPOLKE.

2. NpuBegute Tpu nNprvMepa NPOLIECCOB U3 MOBCEAHEBHOW XW3HW, B XO0Ae KOTO-
pbIX NPOTEKAIOT XMMUYECKME peakLun.

3. Kak HaablBaloTCs M 4YTO MOKa3bIBaKT YMUCHA, KOTOPblE CTOAT nepeq hopMmy-
namu BeLlecTB B YpPaBHEHUAX XMMUYECKUX peakLunin?

4. Yem cxema XMMWYECKOW peakuuu OTNIMYaeTCs OT YpPaBHEHUS XMMWUYECKOMN
peakunmn? 3anuumnte no ogHOMY MPUMEPY CXEMbl U yPaBHEHUS XUMUYECKOW
peakumu.

5. PacctaBbTe KOI(hMULMEHTbI B CregyoLmx cxemMax XMMUYEeCKUX peakLumi:

a) H, + N, — NH; 6) SO, + O, — SOg;
B) Al + O, — ALO;; ry P+0, = P,Og;
a) HgO — Hg + O,; e) Fe(OH); — Fe,O; + H,0.
6. 3aMeHUTEe 3HaKM BOMPOCOB Ha (YOPMySbl HEOOXOAMMbIX BELLECTB U pac-

CcTaBbTe KO3(PMULUMEHTbI B MOSIYYEHHbIX CXEMaX XMMUYECKUX peakumi. [Ons
KaX[0W peakumm yKaxute ee Tum:

a) 7+ 0, = H,0; 6) Zn+? — ZnSO, + H,;

B) Cu+0O, = 7; r) ?+H,O — NaOH.

7. 3anuwmnte no Apa npvMmepa ypaBHEHW peakuumii:
a) CoeavHeHus; 6) pasnoxeHus;
B) 3aMeLLEHNS; r) o6bmeHa.

§ 9. KonnyectBeHHble pacyeTbl NO YypaBHEHUAM
XUMMUYECKUX peaKLui

W3 npeppigymux nmaparpadoB Bbl Y3HAIU, KaK CBA3aHBI MeXXy coO0M Ta-
KMe XapaKTepUCTUKU MOPIIUYU JI000T0 BeIecTBa, KaK ero Macca, XUMUUECKOe
KOJIMUYeCTBO, 00beM ([IJIs Ta30B) M UMCJIO YacTuil. Temeps BbI MO:KeTe, 3HAS
OIHY M3 dTUX BEJINYUH, PACCUNUTATEL BCE OCTAJbHBIE.

BzamMoCBs3h MEKAY BCEMU YKa3aHHBIMU XapaKTEePUCTUKAMU BeIleCTB
MOJKHO BBIPasUTh €IMHOII CXeMOil, KOTOPYIO Bbl BUAUTE Ha cTpaHuiie 39.
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s BemecTB B JIIOOOM arperaTHOM COCTOSTHUU

—
o o . 93 [ HACTHI] o 3

M (r/Monb) 1 mours 6,02-10 (—MOJIB ) 22,4 (qmm°/M0TB)

m(r) — n (Moap) — N (uacTuir) — V (mm®)

—

Jsis ra3000pa3HbIX BEUIECTB IIPH H. Y.

Xumus, KaK HayKa, M3ydaeT He TOJBKO BeIlecTBa, HO U MX IIpeBpalile-
Hua. B aTom maparpade Bl y3HaeTe, KaKWe PacueThbl MOYKHO ITPOBOAUTHL IIO
YPaBHEHUAM XUMUYECKUX peaKnuii. Kak MOXHO paccumTaTh Maccy, XUMU-
YecKoe KOJIMYEeCTBO mau o0beM (AJd ra3oB) BeIecTB, KOTOPble 00pasoBaIuCh
(T. e. IPOAYKTOB) B peayJsbTarTe peakmuu? Kakyio Maccy, XUMUUYECKOe KOJIU-
YeCTBO MU 00beM (IJ rasoB) MCXOAHBIX BeIlecTB (T. €. peareHToB) caeayeT
B3STH, UTOOBI MOJYUYUTDH 3aJaHHOE KOJUUECTBO MPOAYKTOB PeaKITHM?

Kospduinmenrsl B ypaBHEHUN XMMHUUYECKONM PeaKI[MU IIOKAa3bIBAIOT COOT-
HOIIIeHWEe MeKIy UYMCJIOM YacTUIl (ATOMOB, MOJIEKYJ WUJIW (POPMYJIbHBIX eIu-
HUII), YIACTBYIOIIINUX B peaxkiinu. KpomMe TOro, OHU TaK:Ke MMOKA3LIBAIOT COOM-
HOuleHue mexncdy XumuiecKumu KOLUuLecmeamu BCeX YJaCTBYIOIIHX B pe-
aKIIUU BeIrecTB. VIMEHHO 9TO MBI C BaMU U OyJleM HMCIOJIb30BaTh IPU peIllle-
HUU BCEX XUMHUUYECKUX 3a71au, B KOTOPHIX HEOOXOAUMO IIPOBECTU PACUETHI IO
YPaBHEHUIO PEaKI[UN.

JJia mpuMepa paccMOTPUM ypaBHEHME XUMUUYECKON peakIluu:

Fe304 + 4H2 S 3Fe + 4H20.

Ecnu, nanpumep, B HalteM pacunopssxkernu nmeerca 1 mosab Fe;0,, To Ka-
Koe xumMmuuecKoe KouuecTBo H, Ham moHamoburces mia peaxknuu? V3 ypaBHe-
HUSA cienyeT, uTo HaMm Heobxonumo 4 mouab H,. IIpu aTom B pesyJsbTare IIpo-
TeKaHuA peakiuu oopasyiorca 3 moab Fe u 4 monp H,0. A uTo mpousoiizer,
ecau AJs peaKkIuu MbI BosbMeM He 1 moub, a 6 mous Feg0,? Ilockoabry xu-
muueckoe KoaumuecTBo Fe;O, mbl yBesmuuau B 6 pas (¢ 1 mosab 10 6 MoJb),
TO U BCE OCTAJIbHBbIE XMMHUUYECKNEe KOJMUYEeCTBA TaK’Ke yBeJudarcsa B 6 pas.
B aTom cyuae gia peaknum Heobxoaumo 4 mouib 6 = 24 moab H,, a B pesyib-
TaTe peakiuu oopasyorcsa 3 MoJib * 6 = 18 moss Fe u 4 moab « 6 = 24 moas H,0.

A Kax u3MeHSATCA KOJUUYECTBa BCEX BEIeCTB, €CJIU XUMHUYECKOe KO-
anuyectBo Fe;0, He yBegnuwnTh, a YMEHbIIUThH, HampuMep, B 4 pasa:

n(Fe304) =
HBI COOTBETCTBEHHO yMeHbIaTcA B 4 pasa u cranyTt paBHbiMu n(H,) = 1 moasb,
n(Fe)=0,75 monp u n(H,0) =1 mous.

1 moib
— =0,25 moab? HaBepHoe, Bbl AOragajuchb, 4YTO BCE BEJIUUU-
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CpaBHuBasg KO3(h(PUIIMEHTHI, CTOAIME IIepell Pa3HBIMHU BeI[eCTBAMU
B IIPUBEJEHHOM ypPaBHEHUU, MBI MOYKEM CHeJIaTh CJEVIOIINe BBIBO I bl.

1.

ITockonbky Koaddumuent nepen H, B 4 pasa 06osbliie KoapduiineHTa
nepen Fe;0, (ou paBen 1), To xumMuueckoe KoaudectBo H,, HeoOxoqu-
moro aisa peaknuu ¢ Fe;O,, Bcerga 6yzmer B 4 pasa 00JbIlle B3ATOTO XU-
Muueckoro xKoaudecrsa Fe;0,. MaTemaTrnuecKku 9TO MOKHO 3aIIUCATh B
Buze ypaBuenusa n(H,) =4 - n(Fe;0,). 1 HaobopoT, XuMuyecKoe KOJIU-

4eCTBO Fe304 6y,u;e'1‘ BCerjga B 4 pa3a MEeHBbIIIe B3ATOI'0O XMMN4YECKOI'0O KO-

o n(H
JINYEeCTBa BOJOpOna, niau B MareMatuueckoir popme n(Fe;0,) = (4 2).

Xumuueckoe KoamuecTBO obpasyiomierocsa Fe Bcerma Oyzer B 3 pasa
0OJIbIlIE XWUMWYECKOT'0 KOJMYECTBa B3ATOr0 mjA peaknum Fez;0,,
uau B MareMmarudeckoii ¢opme n(Fe)=3-n(Fe;0,). I nHaobopor,

n(Fe;0,) = % n(Fe).

Xumnueckoe KoJsmuecTBO obOpasymoieiica H,O Bcerma Oyzer pas-
HO XMMHUYECKOMY KOJUYECTBY KCIIOJb30BAHHOIO B peaknuu H,, min
n(H,0) = n(H,). CooTBeTCTBEHHO, B JAHHOM CJydae CITPABEIJIUBO U 00-
pataoe yrBep:kaenue n(H,) = n(H,0).

Kpome mpuBeneHHBIX, MOYKHO BBIBECTH U APYTHEe COOTHOIICHUS MEMKIY
XUMHUUYECKUMU KOJHMUYECTBAMHU BeEIeCTB, YUYACTBYIOI[UX B PAaCCMAaTPUBAEMOM
peakuu. Takye COOTHOILIEHUSA MOKAa3aHbl HUKe. II0mpo0yiiTe caMOCTOATEIb-
HO paso0paTbCs, KAK OHU IIOJYUYEHBbI:

n(H) = 4 n(Fe); n(Fe) = 2 n(H,);
n(Fe;0,) = i n(H,0); n(H,0) = 4 - n(Fe;0,);
n(Fe) = % n(H,0); n(H,0) = g n(Fe).

B 3aBucumMOCTH OT TOTO, 0 KaKWX BeIeCTBAX HAET pedb B 3ajaue, IPU
peIleHnn MOYKEeT IOHATOOUTHCS OJHO MJINM HECKOJBKO TAKWX COOTHOITIEHUMH.
C uX OMOIIBIO MBI JIETKO CMOYKEM PACCUUTATH XMMUYECKOe KOJUUECTBO JIO-
0oro BeIllecTBa, a HA OCHOBAHUU €r0 — BCe OCTAJbHBIE BEJIUYUHBI (Maccy,
YKCJI0 YaCTHUIl U 00beM (IJisI Ta30B)).

CoBepIIeHHO ACHO, UTO IEpes PeIIeHNeM XMMUYEeCKOH 3a7adyu, B KOTO-
poii HE0OXOAMMO IPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUUYECKON peaKIuu,
00s3aTeJIbHO CIeNyeT pacCcTaBUTh KodhdunueHTsl. Ecin oHU He paccTaBIeHbI
WJIY paccTaBJIeHbI HEBEPHO, TO IIPUBEJEeHHbBIE BBIIIIE COOTHOIIIEHUS MEXKIY KO-
JIMYECTBAMU BeIIeCTB OYIyT HEBEPHBIMU. OTO HE IO3BOJIUT MOJYUYUTH BEPHBIH
pesyJbTaT IPU PeIlleHnu 3aJTauu.
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Wrak, nna pelreHus XUMHUYECKOUN 3aayum CJIeIyeT:

1.

IToHaTs u3 ycJAOBUA 3adauyd, KaKad peakIusa NIpoTeKaeT, KaKue
BelIecTBa B 9TOH pPeaKkIuu ABJAIOTCA MCXOTHBIMHU (peareHThl), a Ka-
Kue — 00pa3syrorcs (IIPOXYKTHI).

CocTraBuUTH cXeMy IMPOTEKAIONIeNl XUMUUECKOH PeaKIuu.

PaccraButh k03¢ (pUIUEHTHI B cXeMe, IPeBPATUB ee B yPaBHEHUE XU-
MUYECKON peaKiuu.

N3 ypaBHEeHUA peaKkIMN YCTAHOBUTH 3aBUCUMOCTh MEKIY XUMUYECKH-
MH KOJHNYECTBAMH BellleCTB, 0 KOTOPLIX UAET pedb B 3ajaue.
IIpoBecTu HEOOXOOMMbBIE MaTEeMATHYECKHE PaCUeThl.

PaccmorpuM Ha mpuMepax HEKOTOPBIE BHUABI PACUETOB, KOTOPBIE MOKHO
TIPOBOAUTH 10 YPABHEHUAM XUMUUECKUX PeaKIluil.

IIpumep 1. Paccuumaiime maccy sxienes3noit okaaunst Fe;O,, kxomopas oo-
pasyemcs npu noJLHOM CZOPAHUU Jceae3a maccoil 6,80 z 6 kKucaopode.

HanaoO: Pemenne
m(Fe)=6,80 r 1. 3amnuiiem ypaBHeHMUe IIPOTEKAIOIIel peaKIni:

2. Onpenenum mossapuble maccel Fe u Fe O,:

A.(Fe) =56, cnemoBarenbuo, M(Fe) =56 r/moub;

M. (Fe;0)=3-A(Fe)+4-A4,(0)=3:56+4"-16 =232, ciegoBaTeabHO,

M(Fe;0,) =232 r/moub.

3. Halimem XxuMuueckoe KOJMUYECTBO KeJe3a:
m(Fe) 6,80
n(Fe) = = =0,121 mouasb.

(Fe) M (Fe) 56 r/Mosb ’

4. Tlo XUMHUUECKOMY KOJIMYECTBY JKejie3a OIIpeles M XHMHUUecKoe KOJIU-
yecTBO OoKcuja xeiaesa Fe;O,. V3 ypaBHeHUS peakIUU CIEAYyeT, UTO
n(Fe;0,) = ”(ge).
IToaTomy
0,121
n(Fe;0,) = 2T _ (,0403 mous.
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5. Paccumraem maccy oopasoBaBiierocsa FesO,:
m(Fe;0,) = n(Fe;0,) - M(Fe;0,) =0,0403 moasb * 232 r/mouab = 9,35 1.
OrBeT: m(Fes0,)=9,35T.

B ciyuae raszoo0pasHbIX BeIlecTB KO3(G(HUIIMEHTH B YPaBHEHUU PeaKIIuu’
TTOKAa3bIBAIOT HE TOJHLKO COOTHOINIEHNE XUMUUYECKUX KOJUUYECTB BEIleCTB, HO U
COOTHOIIIeHEe 00beMOB. B 9TOM ciyuae He HALO PACCUYUTHIBATHL XUMUUYECKIE KO-
JIMYECTBA BEIleCTB, a MOYKHO CPa3y WMCIIOJb30BATH COOTHOIIIEHNE UX O0HEMOB.

IIpumep 2. IIpu ceopanuu ammuaxa NHg 6 rucaopode O, obpasyom-
ca za3oobpasnvie azom N, u 6oda H,0. Paccuumaiime obsem (H.Yy.) azoma,
Komopwlil o0pa3yemcs nNpu NOJAHOM CZOPAHUU amMmuarxa obsemom (H.Y.)
120 om®. Kucaopod kaxozo ob6sema (H.y.) nompebyemcs 0L NOJLHOZO CHCU-
2QHUS YKA3AHHOI NOPUUL aMMUaKa?

HaHo: Pemenue

V(NH;) = 120 am? 1. 3anuiiem ypaBHeHMe IIPOTEKAaIOIIel peaKInu:
4:NH3 + 302 == 2N2 + 6H20.

V(0,) — ? 2. Paccunraem o6beMm obOpasoBaBIierocs asora. U3

ypaBHEHUS PeaKI[uU CJIeyeT:

2-V(NHjy) _ V(NH3)

viNy = 270 >

ITosTomy
V(NH3) _ 120 am®

_ 3
3 5 =60 om°.

V(N,) =

3. Haiizem o6bem Kuciaopona (H. y.). VI3 ypaBHeHUS peaKIUU CJIENyeT:

v 3-V(NH
HOBTOMY

. 3
3:120 om —90 JIMS-

V(O,) =
OrBeT: V(N,)=60 nm®,
V(0,) =90 am3.

IIpumep 3. IIpu nponyckanuu 2a3006pasnozo xaopa Cl, nad Hazpemuvim
00 6bLcoKoll memnepamypsl deaesom obpasyemcs FeCls. Paccuumaiime
maccy sxenesa u ob6sem (H. y.) xXa0pa, KOMopwvLiL Heodxodum 0as NOLYLeHUS
FeClg maccoii 100 2?2
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HaHo: Pemenue
m(FeCl;) =100 r

m(Fe) — ? ‘ 2Fe + 3Cl, = 2FeCl,.
V(ClL) — ?

1. Sanuiem ypaBHEHUE ITPOTEKAIOIEN pPeaKkIluu:

2. Onpepenum mosspuble Macchl Fe u FeClg:
A.(Fe) =56, cnemoBarenbuo, M(Fe) =56 r/moub;
M (FeCl;)=A(Fe) +3-A(Cl)=56 + 3-35,5=162,5,
caenoBarenbuo, M(FeCl;)=162,5 r/moub.
3. Haiimem xumuueckoe KoJsimuecTBo obpasoBasiierocsa FeClg:

_ m(FeClg) 100r _
n(FeCls) M(FeCly) ~ 162,51/mons =0,615 moub.

4. PaccumTaem Maccy MUCXOMHOIO jKese3a. VI3 ypaBHEHUS PeaKkI[uu CIaery-
et, uro n(Fe) =n(FeCl;) = 0,615 moas. ITosaTomy

m(Fe) = n(Fe) - M(Fe)=0,615 moab * 56 r/moab = 34,4 T.

5. Paccuuraem o6beM (H. y.) UCXOZHOTO XJopa. VI3 ypaBHEeHUS peakIiuu
clenyeT, 4TO

n(Cly) =
ITosTomy

V(Cly) = n(Cly) - V,, = 0,928 mous - 22,4 am?/momab = 20,7 am®.

3-n(FeClg)  3-0,615momns
2 B 2

=0,923 Mmoab.

OrBet: m(Fe)=34,4r,
V(Cl,) = 20,7 mm®.

IIpoBomuTE BBEIUMCIEHUA [0 YPABHEHUIO XUMHUUYECKON DPeaKIUU MOXK-
HO pasHbIMU cnocobamMu. B saTom maparpade Bbl IOBHAKOMUJINUCH C OMHUM U3
c110co00B IPOBEEHUA TAKUX PACUETOB, HO CYIIECTBYIOT U Apyrue. Ilpu gans-
HelIeM M3yUYeHUUW XUMUU BbI y3HaeTe o HuX. O0paTuTe BHUMaHUE Ha TJaB-
HOe — BCe pacueTbl OCHOBAaHBI HA WHCIIOJH30BAHUU KOI(PPUIIMEHTOB Iepen
(dopMyIaMu BeITecTB B YPaBHEHUU PEAKIIUU.

n Bonpochkl 1 3agaHus

1. MNpw cropaHum Bogopoaa B Kucnopoge obpasyercsa sBofga. Kakoe xummyeckoe
KONMM4eCTBO:

a) Kicnopoga Heob6XoouMO [Ans CKUraHusi BOOJOPOHAA XUMUYECKUM  KOMU-
4eCTBOM 8 MOIb;



44  NoBTOpeHMe OCHOBHbIX BOMPOCOB Kypca XuMuu 7 Knacca

6) BOOOpPOAa BCTYNMWIIO B peakuumio, ecnn obpasoBanacb BOAA XMMUYECKUM
KONMM4ecTBoM 12 MOJb;

B) BOAbl 06pa3yeTcsl, eCnu B peakumio BCTYMUT KUCIOPOL XMMUYECKUM KOMNN-
4eCTBOM 9 MOISb;

r) BOOOpOAa BCTYNWUIO B Peakumio, €Crn M3pacxodoBasiCi KUCIOPOL XUMWU-
YECKUM KOSNIMYECTBOM 6 MONb?

2. AntoMUHUIA cropaeT B KUCNopoae ¢ 06pa3oBaHMEM OKCuaa anioMuHUA. 3anu-
LIMTE WEeCTb MaTemMaTUHYeckmX YpaBHEHUA, KOTOPbIE BbIpaXKaroT CBA3b MeXay
XUMUYECKMMWN KOIMHECTBAMM BELLECTB B 3TOW peakLumu.

3. Npwu nponyckaHun razoobpasHoro xnopa Cl, Hag Menkopa3gpo6ieHHbIM Xe-
nesom npu HarpesaHum obpasyetca FeCl;. Xnop kakoro o6vema (H.y.) no-
TpebyeTtca Ana nonHoro npespatleHns B FeCl; xenesa maccor 100 r?

4. Ina nonyyeHus raszoo6pasHoro xnoposogopona HCI B MpOMbILLAEHHOCTU
Bogopon coxuraloT B xnope. Kakorh o6bem (H. y.) Bogopoda Heobxooum Ans
MOMy4YeHns XNopoBoaopoda o6bemMoM (H. y.) 100 m® Takum crnoco6om?

5. Hebonblune konu4yectsa BOOOPOAA B nabopatopum MOXHO MOAy4YUTb Oen-
CTBMEM CEPHOW KMCMOTbl Ha UMHK. [pn 3TOM, KpOMe BOfopoaa, obpasyeTcs
cynbat umHka ZnSO,. Paccuutante maccy umHka, Heo6xooumoro ans no-
nyyeHus Bogopoda o6bemMoM (H.y.) 10,0 om® no 3Toin peakumm.

6. AMMmnak NH; B NpOMbILLUAEHHBIX YCNOBUAX MONyYalT M3 asoTa U BOAOpoaa.
Paccuutante o6bembl (H. y.) a3ota U BOOOpoAa, HEOOXOAMMbIE ONs Nony4ye-
Hus ammmaka maccom 500 r.

7. MNpwn nonHOM cropaHuK yrnepoga M cepbl B KUCNopoge 06pasytoTcs OKCupa
cepbi(lV) n okeng yrnepoga(lV). PaccumTante obbem (H. y.) kucnopona, He-
06X0MMOro Ans MosIHOro cxuraHmsa cmecu maccor 100 r, cocTosiLLen n3 ce-
pbl 1 yrnepopa, B KOTOPOM MaccoBas fons cepbl paBHa 40 %.

8*. KapboHaT kanbLusa MOSIHOCTbIO MpopearnpoBasn ¢ a30THOW KWUCIOTONW, B pe-
3ynbTate 4ero obpasoBanacb HoBas conb maccon 57,4 r. Paccuutaunre:
a) mMaccy uUcxogHoro KapboHaTta kKanbums; 6) o6bem (H. y.) BblgenuBLIEroCcs
YITNIEKNCIIONO rasa; B) XMMUYECKOEe KONMYECTBO MpopearnpoBaBLUEA KACTOTbI.

[oToBuMca K onumnuagam. Ona o6e33apaxmBaHUsa CKNaLCKMX NMOMELLEHUN mnHorga
NPUMEHSAIT 06paboTKy cepHUCTbIM rasoM SO,. Ona 3TOro cepy CXuratoT BHYTPU
NOMELLEHNA U OCTaBMIAOT €ro 3akpbiTbiM Ha HEKOTOPOE BpeEMs, a 3aTeM MpPOBETPU-
BatoT. [JnnHa, WwmpmHa 1 BbiCOTa NOMELLEHNST COOTBETCTBEHHO paBHbl 24,5 M, 12,4 M
n 4,80 m. lNomelleHre 3anofiIHEHO BO34yXOM, B KOTOPOM COAepXXaHwe Kucnopona no
o6beMy cocTtaBnseT 21 %. Paccuntanite MakcumarnbHYHO MaccCy cepbl, KOTopas Mo-
XET cropeTb B AaHHOM nomelleHun. CepHUCTbIM ra3 Kakoro oovema (H.y.) obpaay-
eTcsa npu aTom?



. A A

Ba)XxHeHlLUue Kiacchl
HeopraHM4yeckux
coeauHeHUM

B nepsoit rnaB! Bbl
NPOAOC/IKUTE 3HAKOMCTBO
C OCHOBHbBIMM KNaccamu
HeopraHM4YecKnx
coeuHeHnn —
OKCUAAMU, KNCNOTaMMU,
OCHOBAHUAMU U CONAMM.
Bbl y3HaeTe o cocTaBe,
CTPOEHUMU, PU3NYECKUX

N XMMUYECKNX CBOMCTBAX
3TUX BELLECTB,

06 nx npakTM4ecKkom
NPUMeHeHUN
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§ 10. Okcupgbl. CocTaB M Knaccudmkaumsa oKCUaoB

BemecTBa sTOT0 KJjacca IMHPOKO PACHPOCTPAHEHBI HA HAIEH ILIaHeTe.
Mops 1 OKeaHbl, OKYTHIBAIOIIME 3EMJII0, COCTOAT M3 KUBUTEIBHON BOIBI —
oxcupaa Bogopona H,0, a 6e3:Ku3HeHHbIe ITYCThIHN IIOKPBITHI CJI0EM IIeCKa, Co-
mepskaiero okcun KpemMuus SiQ,. OKCUABI BXOAAT B COCTAB MHOTUX TOPHBIX
IIOPOJ, MAHEPAJIOB U HAXOLAT IITNPOKOE IIPAKTUUYECKOe IIPUMEeHeHNe.

Cocmas oxcudos

W3 Kypca xumum 7-ro Kjacca BaM yiKe M3BECTHO, UTO OKCHILI — 3TO
CIOJKHBIE BEIeCTBAa, COCTOMAIINE U3 aTOMOB ABYX XMMHYECKHX JJIEMEHTOB,
OAMH U3 KOTOPBIX — KucJaopox. O0iasa xuMudeckas (PopMyJia OKCHUIOB —
9,0,, rie 9 — CUMBOJI XUMUYECKOro dyieMeHTa, O — cuMBOJI Kucaopoza.

B xuMmnueckux (GopmyJsiaXx OKCHIOB HA IIEPBOM MECTE IPUHATO 3AINCHI-
BATh CHMMBOJI BJIeMeHTa, 00pas3yIollero OKCHuI, a Ha BTOPOM — CHMBOJI KHCJO-
poxma, manpumep: H,0, CuO, Al,0,, P,05, SO;, CL,0;.

Hassanue 11000T0 OKCHZA COCTOUT M3 ABYX CJIOB, IIEPBOE U3 KOTOPBIX —
CJIOBO «OKCHI», a BTOpOe — Has3BaHUe dJIeMeHTa B POLUTEeJbLHOM majexxe. Ha-
npumep, Na,0 — okcup Harpusa, Si0, — okcun kpemHusa. Ecau siemeHT 9
IIPOSABJIAET IEPEMEHHYIO BAJEHTHOCTb, TO €€ 3HAUCHUS YKA3LIBAIOTCSI PUM-
CKUMHU IM(ppaMu B CKOOKaxX IIOCJIe Ha3BaHUA 3JIEMEHTAa, HaIIpuMep:

11 111
FeO — oxkcup xenesa(Il); Fe,0, — oxcun xemxesa(Ill).

KoauuecTBeHHBINT COCTAB KasKIOT0 OKCHULA OMIpeHesseTcs 3HaUeHUSIMU
BAJIEHTHOCTHU COZEP:KaIuXCcA B HeM asjieMeHTa (9) U KHcaopoa.

ITocKOJIBKY BaJIEHTHOCTh ATOMOB KMCJIOPOZa B OKCHAaxX Bcerza pasHa II,
a BaJIECHTHOCTh aTOMOB JIPYTHX 3JeMEHTOB (9J) mpuHUMaeT 3HaueHuA oT 1 10
VIII, cocTaB OKCHIOB BhIpPasKaeTcs CAeAYIOIUMU (hOPMYyJIaMU:

Bazenrrocrs I 1T I vV v VI VII VIII
dJeMeHTa 9
O6mue
dopmyst I 11 IITI IIT 11 IVII VvV 11 VIII VII 11 VIIIII
Ml 9,0 30 9,03 0,y 9305 | 90g 3,07 9 04
H,0 MgO Al,0, CO, N,O0, SO, Cl,0, 0s0,
Li,0 | CaO | Fe,0, | SiO, | P,0, | TeO; | Mn,O,
IIpumeps: Na,O BaO Cr,04
OKCHIOB K,0 ZnO
Ag,0 CuO
FeO




Okenabl. CocTas m Knaccudmkaumsa oKkenaos

Cpenu OKCHIOB e€CTh Belre-
CTBA MOJIEKYJISPHOTO 1 HEMOJIe-
KYJISIPHOTO CTPOEHUSI.

K oxcudam monexynsapno-
20 CMpPOeHUs OTHOCATCS OKCH-
OBl OOJIBIIIMHCTBA HEMEeTaJIJIOB
(H,0, CO, N,0;, SO, Cl1,0; u
Ip.), a TaKyKe OKCHUIbI HEKOTO-

prix MetasioB (Mn,O,, 0sO,). :
ITpu xomHaTHOI TemIlepaTy-
pe — 9To KUIKHe, razoo0pas- ;
Hble WJU JETKOILJIaBKUe TBep-
IbIe BellecTBa.
K oxcudam nemonexyasp-
H020 cmpoeHus OTHOCATCA mod-  Puc. 18. Okpacka pasnnyHbIX OKCU0B
TH BC€ OKCHUIBLI MeTaJIJIOB, Ha-
npumep K,0, CuO, Fe,05, a Tak)Ke OKCUIBI HEKOTOPHIX HEMETAJJIOB, HAIIPU-
mep Si0,. Kax mpaBusio, 5TO TBepAble BelllecTBa C BBICOKMMU TeMIlepaTypa-

MU IIaBJieHUud (T. e. TyromiaBkue). MHOTHe W3 HUX OKpPAIleHbl B PAa3JINYHbIE
nBera (puc. 18).

Raaccugpurayus oxcudos

IIoCKOJIBKY OKCHIOB M3BECTHO MHOI'O, BOSHMKAET HEOOXOAMMOCTEL KJIAC-
cu(pUKAINY STUX BEI[eCTB II0 UX XMMHUUYECKHM CBOMCTBAM, T. €. II0 CIIOCOOHO-
CTH IpeBpaIaThca B JPYyI'Ue BelllecTBa.

Bl y:Ke 3HaeTe, YTO OKCHIbI MOTYT pearupoBaTh ¢ BOJIOIi, IIpeBpallasich
IIPM 3TOM B CO€QMHEHUA ABYX THIIOB — KMCJIOTHI 1 OCHOBaHMUII. TaK, HaIIpun-
mep, okcup yriaepoxa(IV) CO, coemmusasch ¢ Bomoii, 00pasyeT yroabHYIO KHUC-
aoty H,COj4:

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

a okcung xaapnuss CaQ, pearupyss ¢ BOJOM, HpeBpalllaeTCsi B OCHOBAHUE
Ca(OH),:
CaO + HzO = Ca(OH)z.

Wuaue roBops, oxcudy yeaepoda(IV ) coomeememaeyem Kucaoma, @ OKCuU-
0y kanvyus coomeemcmaeyem OCHOBAHUE.

Wcxons n3 9TOro, OKCUABI MOKHO PAa3AeIUTh Ha ABe OOJIBIINE TPYIIbl —
KUCJOMHbLEe U OCHOBHbLe OKCUJIBI.
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K KHMCIOTHBIM OTHOCATCS OKCHABI, KOTOPHIM COOTBETCTBYIOT KHCJIOTHI.
Hapsany ¢ CO, KUCJIOTHBIMU SABJIAIOTCA TaKiKe oKcuasl B,05, SO,, P,O5, SO,
U HEKOTOphIe Apyrue. BceM MM COOTBETCTBYIOT KUCJIOTHI:

Kucaorabrit I 11 IVII vV I VIII VII 11
OKCHJ B,0; S0, P20s5 S O3 Cl, 0,
Kucaora H,BO, H,SO0, H,PO, H,SO0, HCIO,

K oCHOBHBIM OTHOCATCHA OKCHIBI, KOTOPHIM COOTBETCTBYIOT OCHOBAHHS.
Kpome Ca0, ocHOBHBIMU SABJISIOTCA Takske okcuabl Na,O, K,0, BaO, FeO,
CuO u psag apyrux. XoTs HeKoTopble u3 HuX (Hampumep, FeO u CuO) He pe-
arupyIioT ¢ BOJOI, BCeM OCHOBHBIM OKCHJAM COOTBETCTBYIOT OCHOBAHUS:

OcHOBHBIIH I I I II II
oKcHI Na, O K,0 BaO FeO CuO

I I I I I I I I I I
Ocronanie NaOH KOH Ba(OH), | Fe(OH), | Cu(OH),

Buumanue! B cocmas 60abuluHCcmMEa 0CHOBHbLX 0KCUD08 8X004Mm Amombl
memaJsnos, 6ajleHmHocms komopuix paéna I u I1.

Oxcudvl. — CJa0JMCHBbLEe 8eujecmaa, cocmosauiue U3 amomos 08Yx Xumu-
YeCKUX aJeMenmos, 00ur U3 KOmopulx — KUCJOPOO.

Orcudvl nodpasdeasiomcs Ha 08e Goabuiue 2pynnvl. — KUCJLOMHbLE
U 0CHOBHbLEe OKCUObL.

K rucaomuvim omuocames okcudvl, KOMOPbLM COOMEEMCmayon Kuc-
JLOMLbL.

K ocHO8HbIM omHOcam s OKCUObL, KOMOPLLM COOMEEMCMEYIM OCHO-
8aHUSL.

Cpedu oxcudos ecmbv gewecmaea MONLEKYAAPHOZ0 U HEMOJLeKYAAPHOZ0
CMPOeHUS.

? BOHpOCbI n 3apgaHuma

= 1. Kakve BelllecTBa Ha3bIBalOTCA oKcupgamm? Yemy paBHa BaneHTHOCTb aTOMOB
Kucnopona B okcupgax?
2. KakoBbl 06Lme hopMysibl OKCUAOB, B KOTOPbIX BaJIEHTHOCTb 3NIEMEHTOB
npuHuMaeT 3HadeHus oT | go VIII? MNpusegute no ogHOMY npuMepy COOTBET-
CTBYIOLLIMX OKCMAOB.
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3. CocTtaBbTe (hopMynbl OKCMAOB, 06pa30oBaHHbIX aTomamu anemeHToB: Zn(ll);
B(lll); Sn(IV); As(V); Te(IV); Mn(VIl). HazoBute 3T okcuapl.
. Ha ocHoBaHMK 4ero okcuibl NogpasfenstoTcs Ha KUCIOTHbIE U OCHOBHbIE?
. [epeyncnnte n3BecTHble BaM KUCMAOTHbIE OKCUObI N HanuULWnTe HOPMynbl CO-
OTBETCTBYIOLLUX UM KUCIOT.
6. Mepeuncnute U3BecTHble BaM OCHOBHblE OKCUAbI M HaNULINTE POpPMySibl CO-
OTBETCTBYIOLLIMX UM OCHOBAHUMN.
. Okeunp kanbums n okeng kpeMHus(lV) WrpoKo NpUMEHSIOTCS B MPOU3BOACTBE
CcTpouTenbHbIX Matepuanos. Paccuntante maccosble fgonu (%) Kucnopoga B
3TUX OKcupaax.
8. B [ByX OQMHAKOBbLIX 3aKPbITbIX KONGax 06beMOM 2 OM® HaxoAAaTCs raso-
obpasHbie oKkcuApbl: B nepeBoi — okcup yrnepoga(lV), Bo BTOpor — OKCUA
cepbl(lV). Kak, He OTKpbIiBas KOnbbl, MOXHO pacrno3HaTb yKasaHHble rasbl?
OTBeT noaTBEPAUTE COOTBETCTBYIOLLUMWN pacyHeTamu.
9. O6beM (H.y.) HemsBecTHOro raszoobpasHoro okcmupga coctaBa OO0, paBeH
3,36 om°®, a ero macca cocTtasnsieT 6,60 r. Onpegenute, 06 oKcuae Kakoro
3aNeMeHTa NIOET pedb.
10. Hangute o6Lly0 Maccy CMecu OKCMOOB MarHus U antoMWUHUS, €Cln UX XU-
MUYECKME KONMM4ecTBa B 3TOW CMECUM paBHbl COOTBETCTBEHHO 0,25 Mosb
1 0,6 morb.

11*. B cmecn copgepxarcs kucnopog maccon 4,8 r m okeng cepbl(lV) maccon
16 r. Paccuntavite o6bem (H. y.) OaHHOM CMecu.

o B

~

§ 11. Xummn4yeckne cBOMCTBa OKCUMAOB

151 BelecTB KaiKI0Oro KJacca XapaKTePHBI cIenmuduuecKue, T. €. IIPU-
cyIliie TOJbKO MM, XMMUUYEeCKMe cBolicTBa. JlaBaiiTe MO3HAKOMUMCS C XMMMU-
YeCKMMM CBOMCTBAMMU KHCJIOTHBIX WM OCHOBHBIX OKCHIOB. ¥3HaeM, C UeM pea-
TUPYIOT 9THU BEIIeCTBA W UTO IIPU 5TOM 00pasyeTcs.

Xumuueckue c80iicmaea KUCJOMHbLX 0KCU008

1. BsaumopgedicrBue ¢ BOAOMH
W3 Kypca xuMuu 7-To KJacca Bbl yiKe 3HaeTe, UTO IPOAYKTHI B3ANMOIEH-
CTBHUSA OKCHIOB C BOJOM HA3BIBAIOTCA «TUIPOKCHUIBI»:

OKCH [ + BOIA —> TUAPAT OKCHUJA, nau THAPORCH]

IIocKOJBbKY OKCHUABI, BCTYHAIOINE B 9Ty PEAKIINIO, AEJATCA Ha KUCJIOT-
HBI€ ¥ OCHOBHBIE, TO U 00pPa3yIOIUECs U3 HUX TUAPOKCHUIBI TAKIKe MeJIATCS
Ha KUCJIOTHBIE M OCHOBHEIE.
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Kucnorusie oxcuzabl (Kpome Si0O,) pearupymoT ¢ BOIOI, o0pasys Kuc-
JIOTHBIE THUIAPOKCHUIBI, KOTODbIE SBJIAITCS KHUCJIOPOACOAEPIKAIUMHU KUC-
JIOTaMu:

KUCJIOPO/I-
- COHNEPIKAIITAA
KH%JII{%'{E[HH + BONA | —» KHCJIOTA
(KMCJIOTHBIN
TNIOPOKCHUI)
Hampuwmep:
SO3 + HzO e H2804;
OKCH/[ BOJA cepHasA KHUCJIOTA
cepni(VI) (rugpoxcup cepsi(VI))
P205 + 3H20 = 2H3P04.
OKCHU[, BOJA (dochopHasa Kuciaora
dochopa(V) (rugpokrcun dochopa(V))

Taxum o6pasoM, KasKJA0My KUCIOTHOMY OKCHIY COOTBETCTBYET KHCIOPO/I-
comepsKaIasa KMUCjaoTa, OTHOCAINAsICTd K KUCJIOTHBIM ruapoKcugaM. Hecmorps
Ha To uTO oKcug KpeMHUA Si0Q,, B OTJaHYME OT IPYTUX KUCJIOTHBIX OKCHUOB, C
BOJIOI He pearupyer, eMy TOKe coOoTBeTcTByeT Kucisora — H,Si0z, KoTOpyIO
MOJIYYaIOT JPYTUMH CIIOCO0aMMU.

2. BzaumopgelicTBue CcO IfeJodyaMu
Bcee xucoTHBIE OKCHABI PEAarUPYIOT CO IeJI0UaMM COIVIACHO OOIIell cxeMe:

KHNCJIOTHBIN

OKCHI + IIEJIOYb | —» | COJb + BOZIA

B obpasytomieiicsa conu BaJeHTHOCTh MeTasljla TaKasd ke, KaK U B MCXOJ-
Ho¥t miénouu. B cocmas conu axodum ocmamox moil Kucaiomosl, KOMopas co-
omeemcmeyem O0AHHOMY KucaomHomy okcudy. Hampumep, ecau B peakI[UIo
BeTymaeT KucjaoTHBIN okcuny CO,, KoTopomy coorBercTByeT Kucaora H,CO,,
TO B COCTaB O0PA3YIOIIEHCA COJM BXOAUT OCTATOK 9TOU KUCJIOTHI, T. €. COs.
Ero BasenTHOCTH, KaK BbBI y:Ke 3HaeTe, paBHa II:

I I 1I
CO, + 2NaOH = Na,CO;, + H,O0.
OKCHJ TUIPOKCIUT, KapOoHaT BOZA

yraepoga(IV) HaTPUI HATPUSI
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Ecnu ke B peakIuio BCTymaeT KUCIOTHBIN okcug N,O5;, KOTOPOMY COOT-
BercTByeT Kucsora HNQ;, To B cocTaB 00pa3yoIneiicss CoOIu BXOJUT OCTATOK
ATOM KUCJOTHI, T. €. NO;, ¢ BaJIEeHTHOCTHIO, PaBHO I:

I Im 1
N,O; + Ca(OH), = Ca(NO,), + H,0.
OKCH/ TUAPOKCHUL HUTpPAT BOJA
azora(V) KaJIbIIUA KaJbIusd

IToCcKOJBKY BCe KMCJIOTHBLIE OKCUIBI PEArHPYIOT CO IeJouaMu ¢ 00pa3oBa-
HUEM COJIell U BOJABI, STUM OKCHULAM MOKHO JATh APYroe OIpeleleHue.

KuCnoTHbIMM Ha3bIBalOTCS OKCUAbI, pearupyowme co Liefio4yamm ¢ o6pa3o-
BaHWeM coJie U BoAbl.

3. Peaknuu ¢ OCHOBHBIMU OKCHUILAMU
KucimoTHble OKCUALI pearupyioT ¢ OCHOBHLIMU OKCHUIAMHU C 00pa3oBaHMEeM
coJieii corjiacHo oOIIel cxeme:

KVCJIOTHBIN OCHOBHBII
OKCH + OKCHI - NI

B oGpasyroreiica cosi BAJEHTHOCTbL MeTaJljla TaKasd »Ke, KaK 1M B MCXOJ-
HOM ocHOBHOM oOKcuze. Ciemyer 3allOMHUTB, YTO 8 COCMAB COJLU 8X00um
ocmamox moil KUucJomul, KOMopas coomaemcmayenm KuciomHoOMY OKCUudy,
BCTYHAIOINEMY B peakiinio. Hampumep, ecaiu B peaKIINI0 BCTYIIaeT KIUCJIOT-
v okcux SO;, KoTopomy coorBercTByeT Kucyora H,SO,, To B cocTtaB obpa-
3YIOIIENCA COJM BXOAUT OCTATOK 9TOM KUCJIOTHI, T. €. SO,. Ero BajeHTHOCTD,
KaK BBI y)Ke 3HaeTe, paBHa lI:

I I 11

SO; + Na,0 = Na,SO,.
OKCHU[, OKCHU[ cyJabpdar
cepni(VI) HATPUS HATpU

Ecnu ke B peaKIuio BCTymaeT KUCJIOTHBIN okcun P,05, KOTOpOMY COOT-
BercTByeT Kucsora HsPO,, To B cocTaBe o0pasyolleiics coiu OyAeT OCTATOK
9TOM KHUCJOTHI, T. e. PO,, ¢ BajleHTHOCTHIO, paBHOIT III:

1I 1I 111
P,0; + 3Ca0 = Ca,(PO,),.
OKCHU[ OKCHU[ dochat

dochopa(V) xambrusa KaJbIusd
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Xumuuecrkue ceoiicmaa 0CHO8HbLX 0KCUD08

1. BsaumozgeicTtBue ¢ BOOOU’
Brul y:ke 3HaeTe, UTO B Pe3yJIbTAaTe B3aMMOJEHCTBUA OCHOBHBIX OKCHOB
C BOJOM 00pasyloTCs OCHOBHBIE I'MAPOKCHUABLI, KOTOPHIE MHAUEe HA3LIBAIOTCS

OCHOBaAHUAMM.
i ) OCHOBAHME
ocglcc)gggm + BOTIA s (OCHOBHBIII
TIPOKCII)

K rakum ocHOBHBIM OKcugam oTHocATcA okcuabl Li,O, Na,0, K,0, CaO,
BaO u HekoTOpbIe Apyrue.

IIpu Hanucauuy ypaBHEHUI COOTBETCTBYIOIUX PEAKIU CJIeLyeT IIOM-
HUTH, UTO BAJEHMHOCMb MeMmaJalad 8 00pa3yruieMcs 0CHOBAHUU PABHA €20
sasenmuocmu 8 ucxoonom oxcude. Hamomuum, 4to B (popmMyJie Jr000r0 OCHO-
Banuda umcyo rpynn OH, cBA3aHHBIX ¢ aTOMOM MeTaJlja, PABHO €ro BaJeHT-
HOCTH:

x I
Me(OH), .

Hanumiem ypaBHeHUA peaKIiuii, TPOTEKAOIINX II0 IPUBEJAEHHON cxeMe:

I I
Na,0 + H,0 = 2NaOH;
OKCH[ BOJA TUIPOKCUL

HATPUI HaATPUS

II 11 I
BaO + H,0 = Ba(OH),.

OKCH], BOJA TUAPOKCHUL
Gapusa Oapusa

OcHOBHBIE OKCHUIBI, 00pa3oBaHHbIe TaKUMHU MeTasiamu, kak Cu, Fe, Cr,
¢ BoJoi He pearupyioT. COOTBETCTBYIOI[ME UM OCHOBAHUS IIOJYUYAIOT IPYIHU-
MH CIIOCO0AMM, C KOTOPLIMU BbI IIO3HAKOMUTECH IIO33KeE.

2. BsaumojgeiicTBUe ¢ KHCJIOTaMHU
IIpakTruecKku BCe OCHOBHBIE OKCHIBLI PEarupyroT ¢ KHCJIOTaAMU ¢ 00paso-
BaHMEM coJieil 1m0 o0Ieil cxeme:

OCHOBHBIM

OKCHII + KHNCJIOTA —> COJIb + BOIOA
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CiegyeT mOMHUTB, UYTO 8 00pa3yrouieiics conu 8AJeHMHOCMb Memaana
makxas e, KAk 8 ucxo0Hom oxculde, @ 6AJLeHMHOCMb KUCLOMHO20 OCMAMKQ
makxas Je, KAK 8 UCX00HOl Kucaome.

IlpuBesem npuMepbl ypaBHEHUU peakIUii, IMPOTEKAIOININX B COOTBET-
CTBUU C BTOM CXEMOIA:

11 I I I

Ca0 + 2HCI = CaCl, + H,0;
OKCH[ XJIOPOBOJO- XJIOPHUL BOZA
KaJIbIUA poxHas KaJIbIUSA

KHCJIOTa

I II I 11

Na,O + H,SO, = Na,SO, + H,O0.
OKCH/[ cepHasd cyabdar BOZIA
HATPUA KHUCJIOTa HATPUA

ITocKoJBbKY BCe OCHOBHBIE OKCHIBI PEarupyioT ¢ KHUCJIOTaMu ¢ o6pa3oBa-
HUEM COJIed M BOObI, 9TUM OKCHAAM MOKHO IaTh APYroe OIIpelesieHue.

OCHOBHbIMM Ha3bIBalOTCS OKCUAbI, pearupyolime ¢ Kucnotamm ¢ o6pasoBa-
HUeMm cosie u BoAbl.

3. BzaumogelicTBUe ¢ KUCJIOTHBIMU OKCHIAMHU
OcHOBHBIE OKCUABLI PEATUPYIOT ¢ KUCJIOTHLIMU OKCHLAMU C 00pa3soBaHUEM
coJieii corjiacHo oOIei cxeme:

OCHOBHBI KVCJIOTHBII
OKCHI + OKCHIT — oL

B oOpasyrolreiicss coau BaJleHTHOCTb METAaJa TaKas ke, KaK U B MCXOJ-
HOM OCHOBHOM okcuze. CiegyeT 3allOMHUTL, UTO 8 COCMAS COJU 8X00um
ocmamokx moil KUucJomul, KOMopas coomaemcmayenm KuciomHOMY OKCUudy,
BCTyIIaloIeMy B peakmuio. Hampumep, ecju B pPeaKIHI0 BCTYIIaeT KHCJIOT-
HbI# oKcun N,O5, KoTopomy coorBercTBYyeT Kucaora HNQO;, To B cocTaB coJn
OyZeT BXOAUTH OCTATOK 3TOM KUCJOTHI, T. €. NO;. Ero BaJeHTHOCTH, KaK BBI
yiKe 3HaeTe, paBHa I:

11 11 I
CaO0 + N,O4 Ca(NO,),.
OKCH[ OKCHu[ HUTpAaT
KaJabIusa azora(V) KaJbIlusd




MgO
‘s
N =

|

SO, MgSO,

Puc. 19. Peakuus okcmaa marHus
¢ okcupom cepbi(VI)
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Ecim :xe B peakmmio BcTyma-
eT KucJoTHBI# okcupz SO;, KOTOpO-
My coorBeTcTByeT Kuciaora H,SO,, To
B cocTaBe obOpaasyroieiicsa coyu OyzneT
OCTATOK 3TOW KHCJOTHI, T. e. SO, ¢
BaJICHTHOCTHIO, paBHo# II (pmec. 19):

1I I 1I
MgO + SO; = MgSO4.
OKCH[ OKCH/ cyabdar
MarHus cepni(VI) MarHus

IlockoJbKY paccMOTpeHHBbIE Ha-
MM KUCJIOTHBIE W OCHOBHBIE OKCHU/IBI
B Dpe3yJbTaTe pPA3JIUYHBIX pPeaxkIui
obpa3yrom coau, UX Ha3bIBAIOT COJle-

obpasyrwuwumu. CyiiecTByer, OJHAKO, HEOOJIbIIasA IPyNIa OKCULOB, KOTOPHIE

IIII

He 00pa3yrom coJjell U Ha3BIBAIOTCA Hecoseobpasyruumu. Ito okcunsl CO,

I 1II II1I
N,O u NO.

Orcudvl densamces HA KUCAOMHbLE U 0CHOBHble. Kucsiomuvim oxcudam
coomeemcmaeyom Kucaiomvl, & OCHOBHbLM — OCHOBAHUS.
Bce rKucnomHvle okcudbl peazupyrom co Wenioiamu ¢ 00pa3o8anHuem

cozeil u 800bL.

Bce ocHo8HbLE 0KCUObL peazupymom ¢ Kucaomamu ¢ 06pa306anuem CO-

Jzeil u 800bL.

Kucnomnole u ocnogrble okcudol s6asiomes coneobpasyrouwumnu. He-
cosieobpasyruwue okcudovr — CO, N,O, NO.
OcHo8aHus u Kucaopodcodepicauiue KUCAOMbL OMHOCAMCA K 2UOPOK-

cuoam.

n Bonpocbl 1 3agaHus

= 1. C KaKMUMM BELLECTBaMU pearvpyloT KUCIOTHbIE OKcuabl? YTO mpy 3TOM 06-
pasyeTtca? HanuwuTe ypaBHeHuWs peakuun okcupa cepbi(VI) ¢ Bogon; okcu-
Ja docdopa(V) ¢ okengom kanus; okempa asota(V) ¢ rmapokeuaoMm Karsb-
umns. HazoBuTe NPOAyKTbl peakumi.

2. C kaknumu BeLlecTBamu pearvpytoT OCHOBHble okcvabl? YTo mpu aToM 06-
pasyetca? Hanuwmnte ypaBHeHWs peakumin okcupa 6apus ¢ BOOOW; OKCU-
na xenesa(ll) ¢ xnopoBOAOPOAHOM KMCNOTOW; OKCuaa HaTpus C OKCUOOM
cepbi(V]). HazoBuTe NpoayKTbl peakumi.
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3. Hanuwunte ypaBHeEHUA peakuuin, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECTBUTb
npespaLLeHns: MarHi — okcup marHus — docdar mMarHus.

4. lNepeuncnute N3BECTHbIE BaM HeconeobpasytoLme okecuabl. [loyemy oHM Tak
HasbliBatoTCA?

5. Kakumun yxe U3BeCTHbIMU BaM TpeMsl Cnocob6amm MOXHO MONYyYUTb COMb Kap-
6oHaT Kanbumsa? Hanvwute ypaBHEHMs COOTBETCTBYIOLLMX peakuuii, Ha3oBu-
Te BCe BellecTBa.

6. Okecmp docdopa(V) mcnonb3yetca B nabopaTopHON NPaKTUKe Kak OCYLUM-
Tenb AN MOrnoLleHns napoB Bodbl. PaccumTtante maccy BOAbl, KOTOPYHO MO-
XeT nornotute okenp docdopa(V) maccom 50 r.

7. Paccuutarite maccy rmgpokcmaa KanbLus, KOTopbli o6pasyeTcs npyu B3anmo-
OencTBMn okcuaa Kanbums maccon 112 r ¢ Bogon.

8. PaccuuTtarite maccel okevpa cocdopa(V) u rugpokenaa kanus, npy B3anmo-
OEeNCTBUN KOTOPbIX 06pasyeTcsa cofnb Maccon 42,4 r.

9. Hangnte obbem (H. y.) YrNEKUCnoro rasa, KOTOpbI MpopearupyeT C OKCU-
OOM Kanbuusi Maccon 5,6 r, n paccumTante maccy obpasyoLlencs npym aTom
conu.

10*. Okeng cepbi(VI) maccon 24 r npopearnpoBan ¢ BodoW. Paccuutante mac-
Cy OKcupa Kanbuus, KOTOpbIA npopearvpyetr ¢ o6pasoBaBLUEnca Npu 3TOM
KUCINOTOW.

MloToBuMca K onumnuagam. Xumuyeckme anemeHtbl A n B obpasytoT okeugbl AO
n BO,. B ocH6BHOM okcupge AO maccoBasi gons kucrnopoga paBHa 40 %, a B KuC-
notHom okcuge BO, oHa coctaBnsieT 50 %. Yemy paBHa maccoBas [ONS KUCNOPO-
Ja B BellecTBe, o6pasyloLleMcs Npu B3aMMOLEWCTBUM YyKal3aHHbIX OKCUOOB Opyr
c gpyrom?

§ 12. NMony4yeHne n NnpMMmeHeHne OKCUAOB

Hexoropsie okcuabl, Hanpumep H,0, Si0,, Fe,05, BcTpeuaioTcs B Ipupo-
e, Apyrue — IOJIy4YaloT MCKYCCTBEHHO C IIOMOINbI0 XMMHUUYECKUX DPeaKI[Uil.
ITosHaxoMuMCs ¢ BAsKHEHIIIIMI CIIOCO0AME IIOJYUEHIISI OKCHUIOB.

IToayuernue orxcudos

OKcuapl IOJyYaloT Pa3JUUYHBIMH cIioco0aMu. BajkHeimime M3 HUX —
B3aMOJeiCTBHE IIPOCTBHIX U CJOKHBIX BEIeCTB C KHCJIOPOAOM (OKUCJIEHUE),
pasJiodKeHre HeKOTOPBIX CJOKHBIX BeIeCTB NPU HarpeBaHuu. PaccMoTpuM
STU CIIOCOOEI.

1. BsaumogeilicTBrue NMPOCTHIX BEI[E€CTB C KUCIOPOLOM

HexoTopble OKCHABI 00pa3yIOTCA B Pe3yJIbTATE CKUTAHUA B KUCJIOPOIE
(uiu B BO3AyXe) COOTBETCTBYIOIINX MPOCTHIX BellecTB. TaK MOKHO IMOJYUYUTD
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Puc. 20. NopeHne cocdopa B kKucnopoge

okcunbl Gocpopa(V) (puc. 20), maruusa, yrJie-
poza(IV), cepwi(IV) u psama Ipyrux sJIeMeHTOB:

4P + 50, = 2P,0,

dochop KucIopon OKCHU[,
dbocdopa(V)

t
2Mg + O, = 2MgO.
MarHui KUCJIOPOT OKCHUJ,
MarHusa

2. BsaummopgeilicTBue CJOMHBIX Be-
IeCTB C KUCIOPOAOM

OKCHABI MOXKHO IMOJYYaTh TAKyKe CIKUTaHUEM B KHCJIOPOLe M HeKOTOPBIX
CJIOMKHBIX BeIlleCTB, HAIIPUMeEp:

2H,S + 30, = 280, + 2H,0;

cepo- KHUCJIO- OKCH/[ BOJA
BOZOPOJ, pox cepni(IV)
i
CH4 + 202 = COz + 2 H20 .
MeTaH KHCJIO- OKCHUJ BOJA

poxn  yraepoxa(IV)

3. PagymoxeHue HEKOTODPHIX CJOMHBIX BEIIECTB IPU Ha-
rpeBaHUU
a) PazioskeHne HepacTBOPUMBIX OCHOBAHUIA:

t
Fe(OH), = FeO + H,0;
TUIPOKCHU], OKCHUL BOZIA
sxenesa(ll)  sxesesa(IT)

t
2A1(OH)3 S A1203 + 3H20.
TUOPOKCUL OKCHU[ BOZa
AJIIOMUHUA AJIIOMUHUA

0) PasnosxeHre HEKOTOPBIX KUCJIOT:

H,S0, % SO, + H,0;

cepHUCTAA OKCH[ BOJA
KHCJIOTa cepnI(1V)
. 14 .
H2S103 = 8102 + H20.
KpeMHUueBas OKCHUJ BOJA

KHUCJI0Ta kpemaUA(IV)
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B) PasioxeHre HEKOTOPBIX coJIeii:

FeCO, = FeO + COy;

KapOoHaT OKCHJ OKCHJ
sxeseza(1l) sxesesa(Il)  yruepogma(IV)
MgSO; = MgO + SO..
cyabdur OKCHJ OKCHJ
MarHusa MarHus cepsi(IV)
IIpumenenue oxcudos
Ogue m3 HamboJiee IMTHUPOKO HCIOJNL3YIOINUXCA OKcumoB — Boza H,O0,

0 IPUMEHEHUU KOTOPOU B OBITY, TEXHUKE U IIPOMBIIILJIEHHOCTH BBl VsKe 3HaeTe.

PasnoobOpa3Hoe OpuMeHEHUE HaXOAAT U HEKOTOPbIe [IPYyTrue OKCUIBI
(puc. 21). Tak, sanpumep, us oxkcuga xeisesa(lll) Fe,04, BxomsaIero B cocras
JKeJIe3HBIX PYH, B IPOMBINIJIEHHOCTH IOJYYAIOT }KeJjie30, a U3 OKCHUa aJIfoMu-
vua Al,0; — antomunnii. OKCuI aJllOMUHNAA TPUMEHAIOT TaKKe [JIA U3TOTOB-
JIeHUSA MCKYCCTBEHHBIX APArolleHHbIX KaMHell — pyoumHa u candupa. Meakue
KPUCTAJIBI 9TOTO OKCHU/IA UCIIOJb3YIOTCS B IPOM3BOICTBE HAMKIAUHON Oymaru.

Oxcup yraepona(IV) (yraexkucasiit raz) CO, IPUMEHSIOT B IIUIIEBOM IIPO-
MBIIIIJIEHHOCTH OJIA M3TOTOBJIEHUA I'a3MPOBAHHBIX HAIIMTKOB, OJIA YBEJINYEHUA

Monyyexve Fe,O;—Fe

Puc. 21. lNpumeHeHne okcnaoBs

NMpaBoobnagaTtens HapoaHas aceeTa
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CPOKa coxXpaHHOCTU (PYKTOB U OBoIleii. IIOCKOJIBKY STO BEIEeCTBO HE MOA-
Iep;KUBAeT TOPeHUs, UM HAIOJNHAIOT YIJIeKUCJIOTHBIE OTHETyInuTeau. TBep-
neiii okcun yraepona(IV) monx HasBaHMEM «CYXOH Jiel» IPUMEHSAIOT IJIA Xpa-
HEHUA MOPOIKEHOTO, AJS CUJIbHOTO OXJIAKIEHUS PAa3JIUYHBIX MaTEPUAJIOB IO
TemmepaTtypsl —78 °C.

BnepBble rasupoBaHHy0 BOAY MPUrotoBun B 1767 r. aHMUNUCKUA XUMUK,

nepBooTKpbIBaTeNb kucnopoda x. Mpuctnun. OH ocTaBun Ha HeKOTOpoe
BPEMSl OTKPbITbIM COCY[ C XOSIO4HOW BOLOW B €MKOCTU C YrileKUCSbIM ra3om. He-
60sbLIOE KONMMYECTBO 3TOr0 rasa pacTBOPUIOCh B BOAE, MPUAAB €M XOPOLUO 3Ha-
KOMbI HaM BKYC rasvpOBKMW.

HocTaTouHO MIMPOKO Hmcmojabdyercsa u okcup cepbl(IV) SO, (cepHUCTBIN
ragd). OH HaXOOUT IPUMeHeHNe B IPOU3BOACTBE CEPHOM KUCJIOTHI, JJIA AE3WH-
(hexkIIMU CKIANCKUX IIOMEIeHUH, OTOeIuBAHUSA OyMaru.

Oxcup kpemuusa(IV) SiO, ncmosbsyerca B MPOM3BOJCTBE CTeKJa U 6eTo-
Ha, IMOJIYJIPAroIleHHbIX KaMHel u yKpamieHui (Kpuctaiiabl CBapoBCKU).

Oxcun kanenusas CaQ mox HasBaHMEM <«HeTAIIEHAS M3BECThb» MPUMEHS-
IOT AJIA M3TOTOBJIEHUSA PA3JIUYHBIX CTPOUTEJIbHBIX MaTepuasioB. OKCHUABI He-
KOTODBIX APYIrMX METaJIJIOB HAaXOAAT IIPUMeHeHHe B IIPOM3BOJCTBE KPAaCOK.
Tax, Haupumep, Fe,0; NCTIONB3YIOT /i M3TOTOBJIEHUSA KPAaCKU KOPUUHEBOTO,
Cr,0; — senenoro, ZnO u TiO, — 6esoro 1BETOB.

OxcudvL 8 npupode

OKcumbl coaep:KaTcsa B Ka)KIOl M3 Tpex O00O0JIOUEeK HaIllleil ILIaHeTbl —
B aTrMocdepe, ruapochepe, Jutocdepe.

CaMbIM pacIpoOCTPAaHEHHBIM OKCHAOM B aTMmocdepe u rugpocdepe sBJIsd-
ercsa Boma H,0, a B mutochepe — okcun kpemuua(IV) Si0,, BcTpeuaroriuiics
B BUJle KPAaCUBBLIX KPUCTAJIJIOB KBapIlla U KBapIeBoro mecka (puc. 22).

Puc. 22. Okeup KpemHus B npupofe: 1 — KpUCTannnyeckuin keapl; 2 — KBapLeBbIi NeCcok

NMpaBoobnagaTtens HapoaHas aceeTa
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B Bosagyxe comep:KuUTCS HeOOJbIIOEe KOJWUYeCTBO oKcupa yriaepoxa(IV)
(yraexucioro rasa). Bmecrte ¢ BOmoii OH y4uacTByeT B mpoliecce ()OTOCHUHTe3a,
B pesyJibTaTe KOTOPOI'0 3eJIeHble PACTeHIs BBLIAEJJSIIOT B OKPYKAIOIIYIO cpe-
Iy KHCJIOPOJ.

HawuGosblllee KOJIMYECTBO OKCHUAOB BCcTpeuaeTcsa B juTochepe. OHUM BXO-
IAT B COCTaB MOYBBI, TOPHBIX MOPOJ, PYA U MUHEPAaJOB.

Oxcudvl 06pasyromes npu 83aumodeiicmaeuu Kucaopoda ¢ npocmuvLymu
U CAONHCHBLMU 6eu,ecmeamu.

Orccudbl MONHO NOAYLUMb PA3LONHCCHUEM NPU HAZPEBAHUU HEKOMO-
Pblx cosell, OCHOBAHUL U KUCJOM.

Oxcudvl Hax00am WUpPOKOe NPAKMuUYecKoe npumeHeHue 8 nPOoMvlul-
JEHHOCMU U 8 Oblmy.

Oxcudvt. — 600a H,0 u yeaexucaviit za3 CO, yuacmaeyrwom 6 npoyecce
pomocunmesa.

Bonpocbl 1 3agaHus

= 1. MepeuncnnTe U3BECTHbIE BaM CrOCOGLI MOJTyYEHWsi OKCUOOB.

2. Kakue okcuabl 06pasytoTcs nNpu ropeHnn B KUCNOpoAe NpoCThbIX BeLecTs —
cepbl, yrna 1M Kanbuma? HanuvwumTte ypaBHEHUS COOTBETCTBYHOLLUX peakumiA.

3. Hanvwunte ypaBHeHUs peakumii o6pas3oBaHns OKCUMOOB NPWU FOPEHUN B KUC-
nopofe crnemywoLlmx cnoxHbix Bewects: PHy C,Hg SiH,. B o6pasyrowmxcs
oKcupax BaneHTHOCTb hocchopa paBHa V, a BaneHTHOCTb yrnepoda U Kpem-
Hua — IV.

4. MNpwn HarpeBaHUN KakWUX conert 06pasytoTcsl OCHOBHbIE U KUCMOTHbIE OKCUObI
BaO n CO,; CaO u SO,? Hanuwmnte ypaBHEHUA COOTBETCTBYIOLLMX peakLuii.

5. [me HaxoguT npumeHeHne okcmp coctaBa 30, B KOTOPOM MaccoBas OONs
aToMmoB 3 cocTasnseT 27,3 %?

6. YTo Takoe «cyxon neg»? KakoBa ero xmmuyeckas gopmyna?

7. Kakon OKCU MUCMONb3yeTcs NpW WU3rOTOBMEHUWN YKpaLLeHUn — KpUCTannoB
CeapoBcku?

8. Kakon okcup Havbonee pacnpocTpaHeH B aTmocdepe 1 rugpocdepe, a Ka-
KO — B nutoccepe?

9. PaccuuTtarite maccy coccopa 1 o6bem (H. y.) Kucrnopoga, npu B3auMO[en-
CTBUM KOTOPbIX 06pasyetcs okeup dpoccopa(V) macconm 28,4 T.

10. MNMoyemy npu ropeHun MNPUPOZHOrO rasa Ha KyxHe MOBbILLAETCA BAaXHOCTb
Bo3ayxa? Paccuutarnite maccy Bogbl (r), obpasyloliencs npu cropaHun B
Kucnopoae MetaHa o6bemom 500 am® (H. y.).

11. Paccuntante o6Luyt0 Maccy OKCuOoB, 06pasyloLUXcs NpuW HarpeBaHun ru-
apokeupa xenesa(lll) xummnyeckum konudectsom 0,2 MOJb.

12*. Hangute maccy kapboHaTta KanbUus, Npyu HarpeBaHUM KOTOPOro obpas3oBa-
nacb CMeCb OKCMAOB OOLLUMM XMMWYECKUM KONMMYECTBOM, paBHbiM 0,5 Monb.
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Homawnuil skcnepumenm

I/I3BeCTHO, qaTo erIeKPICJILIfI ra3 He IIogAepxuruBaeT I'OpeHUud. HpOBepre
9TO Ha IMPpaKTHUKe. B KauecTBe mcTouHMKA YTUIEKHCJIOTO ra3a BO3bMUTE 6YTBIJI'

Ky C CHJIbHOTa3MPOBAaHHOU BOMOI. OCTOPOKHO OTKPOITE ee U TOHKOUN CTPYH-

Kol ¢ BeicOThI 10—15 cMm HajeliTe rasupoBKY B CTAKAH HIPUMEPHO Ha % ero

BBICOTHI. BBl yBUANTE, KAK IIPU 9TOM BOLA HMEHUTCS N3-3a BBIAEJICHUS yrJie-
KHCJIOrO ra3a. 3a)KI'UTe CIIMYKY 1 OBICTPO BHECHUTE €e B BEPXHIOI YacThb CTa-
KaHa (He Kacasch Kuaxoctu). Uro Bbl HaOsmiomaere? O pedyabTaTax mpoje-
JIAHHOTO SKCIEPUMEHTA PACCKAKUTE OJHOKJIACCHUKAM U YUUTEIIO.

§ 13. Kucnotbl. CoctaB U Knaccudmkaumsa Kucnot

JIpyroﬁ OUeHb Ba’yKHBIA KJacc HEeOpraHm4YeCKMmMX BeIeCTB — KUCJOMmbl.
IdTO HasBaHUe IIPOMCXOOUT OT CJOBa «RPICJII:IfI», IIOCKOJIBKY IIPAKTHUYECKHN
BCe€ BeIleCTBa 3TOI'0 KJjacca O6JIa,Z[aIOT 3HAKOMBIM BaM KHCJIBIM BKYCOM. Onn
BCTPEYAIOTCA B IIPDUPOJAE, HAXOAAT IIPDUMEHEeHNE B 6BITy, HCIIOJIB3YIOTCA B IIPO-
MBIIIIJIEHHOCTH OJIA IIOJIYUYEHMA Pa3/IMYHBIX BEIleCTB.

Cocmas u Qusauueckue ceoilcmea KucJiom

BuI yixe 3HaeTe, UTO KHCJIOTHI — CJIOKHBIE€ BEIECTBA, B MOJEKYJIaX KO-
TOPBIX COJEPSKATCA aTOMBI BOJOPOIa, CIIOCOOHbBIE 3aMeIaThCA ATOMAMM Me-
TAJIJIOB, U KUCJIOTHBIE OCTATKH.

ITpumepsr kumcaor: HCl, HNO;, H,CO;, H,SO,, H;PO,. Yuciao aromon
BOJIOPO/Ia B MOJIEKYJIaX KUCJIOT uallle BCEero MpUHUMAaeT 3HaueHus oT 1 mo 3
U Ha3BIBAETCA OCHOBHOCMbI0O KUCJTOT.

HasBanus Ba)KHEHININX KUCJIOT M UX KUCJIOTHBIX OCTATKOB IIPUBEJEHBI
B Tabuauie 1.

Ta6auma 1. Hazpanua BasKHeMIMINX KMCJIOT M KMCJIOTHBIX OCTAaTKOB

®dopmyna 1 BaJIEHTHOCTH HaszBanue
HasBanue dopmyaa
KHCJIOTHOTO KHMCJIOTHOTO
KHCJIOTHI KHCJIOTHI
OoCTaTKa oCTaTKa

X IopoBoopogHad HCl CI(I) XJIOPUL
(comsaHasd)
CepoBogopogHast H,S S(I) cynabhuz
A3orHasa HNO, NO;(I) HUTPAT
Cepnas H,S0, SO,(IT) cyabdar
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ITpodonscenue maodauybl

dopmyaa U BAJIEHTHOCTH HazBanue
Hassanue Dopmyia
KHCJIIOTHOTO KHCJIOTHOTO
KHCJIOTHI KHCJIOTHI
OCTaTKa OCTaTKa
Cepuucrasa H,S0O4 SO,(1IT) CyJIbMUT
YroabHasd H,CO,4 CO4(1II) kap6oHaT
Kpemuuesasa H,Si0; SiO4(IT) CUJIMKAT
dochopuas H,;PO, PO,(I1T) dochar

HamomMHuuM, 4TO 8ce Kuciopodcodeprcaliie KUCLOMbL OMHOCAMCA K KUC-
JOMHbLM 2udpoKcudam W SBISIOTCS BEIECTBAMU MOJIEKYJISIPHOTO CTPOEHMUS.
B uncrom Buze oHUM mpenCcTaBIAIT CO0OM OeCIIBETHBLIE KUIKOCTU WKW TBEP-
Ible BellleCcTBa C HEBLICOKMMMU TeMIlepaTypaMu IiaBjieHus (puc. 23).

Puc. 23. BHelLHWIA BUO HEKOTOPbLIX KUCIOT

KRaaccupurauyus kucaom

IToCcKOMBKY YMCJIO U3BECTHBIX KUCJIOT OIPOMHO, UX KJIACCU(PUIMPYIOT IO
CJIEAYIONIUM IIPU3HAKAM.

ITo wucny amomos 6odopoda 6 moaexkyaax (T. e. no 0OCHOBHOCMU) KUCJIIO-
THI IEeJIATCA Ha:

® OMHOOCHOBHBIE — C OMHMM aTOMOM BOJOPOJa B MOJIEKYJiaX, HAIIpUMeP
HCI, HF, HNO,;

e IBYXOCHOBHBIE — C ABYMS aTOMaMH BOZOPOJa B MOJIEKYyJaxX, HAIIPUMeP
H,SO,, H,S0;, H,S, H,COs;

e TpexOCHOBHBIE — C TPeMA aTOMaMU BOAOPOIA B MOJIEKYJaX, HAIIPUMEP
H;PO,, H;BO,.

NMpaBoobnagaTtens HapoaHas aceeTa
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ITo Haauwuw uiyw OMCYMCMEUI AMOMO8 KUCLOPOOA 8 MOJLeKYJLAX Pas-
JINYAIOT KUCJOTHI:

e 0eckucsopogusie — HCI, HBr, H,S. x ob6mas dopmysna — H,9I;

e kmcyopozacozepxkamue — HNO;, H,SO,, H,Si0O;, H,CO;, H;PO,. O6-
mas popmysna rakux Kucaor — H.90,.

Ilo pacTBOPMMOCTHM B BOZle KUCJIOTHI IEJIATCA HA PACMEOPUMbLE U Hepac-
meopumble. BOJBIITMHCTBO KUCJIOT XOPOIIIO PACTBOPSIOTCS B Boje. K Hepac-
TBOPUMBIM OTHOcuTcA Kucaora H,SiOs.

ITo meryuectu (CIIOCOOHOCTHY MCIIAPATHCS) KUCJIOTHI MOMKHO Pa3fenTh Ha
Henemyuue u semyuue. Heneryume xuciaorsr — H,SO, u H;PO,. Kax nmpasu-
JIO, caMM dTY KHCJOTHI M UX BOAHBIE PACTBOPHI He MMEIOT 3amaxa. Jleryuwue
kucaorsl — HCI, HBr, HNO;. 1IX KOHIIEHTPpUPOBAHHbBIE PACTBOPHI 00JIa4aI0T
crenu(pruecCKUM Pe3KUM 3alaxoM.

Kucaomul 8 npupode

KucmoTsl TOBOJBHO IITUPOKO PACcIIpPOCTPaHEeHbI B Ipupoze. [[o cux mop BBl
HanboJiee YacTO CTAJIKUBAJINCEH C HUMU, YIOTPEOJISAA B MUIIY pasinyHbIe IIPO-
OYKTBHI KMCJIOTO BKyca — (PPYKThI, Ke(pup, KBAIIIEHYIO KaIllyCTy 1 MapUHOBAaH-
HBIE OBOIIM, B KOTOPBIX COJEpsKaTCAd pasiMuHble KUCJIO0Thbl. Hambomee uacTo
OHU 00pas3yIOTCA B PACTEHUSAX U COAEPIKATCA B UX ILJIOJAaX HUJIN JUCTHAX, KO-
TOpble MbI ymoTpebJyisgeM B IMUINy. B pasHbBIX pacTeHHUAX o0pasyloTcs pas-
Hble KICJIOTHI: B JUMOHAX IIpeobJagaeT JUMOHHAA, B A0J0Kax — sbJouHAadd,
a B IfaBejJe — InaBejieBas. VI3BeCTHBI TaKiKe MPUPOIHBIE KMCJIOTHI, KOTO-
pBIe comepIKaTcsa B OpraHn3MaX HEeKOTOPhIX HACEKOMBLIX, HAIIPUMeD MYyPaBbheB
(MypaBbUHASA KHUCJIOTA).

HekoTopble MOMMIOCKM M Nayku UCMONb3YIOT KUCOTbl, 06pasyloLmecs B X
opraHuamax, Ans HanageHus UM 060poHbl. Hanpumep, cepHasa KucnoTa co-
OEPXUTCA B CEKPETE CIIIOHHbIX >Kene3 OPIOXOHOMMX MOJIIIOCKOB CEMENCTBA Kac-
cuc. OXOTACh Ha MOPCKUX €XEN, OHU «BMPbICKUBAKOT» CBOUM XEpTBaM CMepTenb-
HYIO [O3Y CEPHOW KUCNOTbI. EOKNIA CEKPET, copepXXallnin MypaBbUHYIO U YKCYCHYIO
KUCNOTbI, «BbICTPENNBAIOT» B Cllydae OMaCHOCTU CKOPMMOHOMNAayKu (TesinghoHbl).

Mosounas KucaoTa, IpugapInas KUCALIH BKyC Keupy, odpasyercs mpu
CKUCAHUU MOJIOKA WJU KAaIlyCThI, & YKCYCHAsA KMCJIO0TA — IIPU CKUCAHUU BU-
Ha. Bce 5T KMCJIOTHI OTHOCATCA K OPTaHUUYECKUM KHCJIOTaM, C KOTOPBIMU BBI
IIO3HAKOMUTECH II03IKeE.

Heopranuueckme KUCJIOTHI, KOTOPhIE BBl M3yUaeTe ceiyac, TaKkKe BCTpe-
yaioTcad B npupojae. Hampumep, cepoBogopomuas H,S m yrompunasa H,CO4
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KICJIOTHI COZIePIKATCA B BOJJaX HEKOTOPBIX MUHEPATbHBIX MCTOUHUKOB. Cosga-
nas Kwucaora HCl BxoamT B cocTaB KeJTyJZOUHOTO COKa dYeJsioBeKa. A30T-
vaga HNO; u cepnaa H,SO, xuciorsl B HeOOJBIINX KOJIUYECTBAX BCTpPE-
YaloTCA B JOKIEBOI Boje (KUCJIOTHBIE TOMKIN).

Kucaomur — caojxcHble 6ewecmea, 6 MOJEKYLAX KOMOpPuLX codep-
aeamesa amomvl 6000poda, cnocoOHbLe 3AMEULAMbCA AMOMAMU MEMmano8,
U KUCJOMHbLe OCMAMKLU.

Bce kucaomul — geujecmea MOAEKYAAPHO20 CMPOCHUS.

Kucaomul kraccuguuyupyromes no wucay amomos 6000poda 6 moexy-
aax (m. e. no oCH68HOCMU ), NO HAJLUYLUI UJLU OMCYMCMEUI0 8 HUX Amo-
M08 KUCJO0poOa.

Kucaomul wupoxo pacnpocmparnensvl 6 npupode.

L) Bonpocbl 1 3agaHus

1. Kakne BellecTBa HasblBalOTCA Kucnotamu? Hanmwmte dopmynbl NATM U3-
BECTHbIX BaM KUC/IOT U HA30BUTE UX.

2. Kak no dopmyne KUCAOTbl MOXHO OMpefenuTb BaneHTHOCTb KMUCOTHOro
octaTka? Yemy paBHa BaneHTHOCTb OCTATKOB CEPHOM, hOCHOPHONM, XNOpo-
BOOOPOOHOM M YroflbHOM KMCAOT? Kak Ha3biBaloTCA CONMW, cogepxalime aTu
KUCNOTHbIE OCTaTKN?

3. Y70 Takoe OCHOBHOCTb KMCMOTbI? Kakue 13 npeanoxeHHbix knucnot — HNO,,
H,SO,, H,SiO;, H,CO; H,PO,, HCI, H;BO, — siBnstoTca OQHOOCHOBHLIMU;
[BYXOCHOBHBIMU; TPEXOCHOBHLIMU?

4. MNpvesegnte npuMepbl OJHON HepacTBOPUMOW B BOAE U TPeX PacTBOPUMbIX
B BOAE KMUCMOT. B Kakol n3 HMX mMaccoBas [ons Bogopoga HambonbLuan?

5. Ma3MpoBKYy M3roTaBnNMBaloT, MPONyckasa yrnekucsnbl rad nog 6onbwnM gas-
JNIEHVEM B 4YMCTYHO NUTLEBYIO BoAy. [1pn 9TOM YacTb pacTBOPEHHOroO rasa pe-
armpyeT ¢ Bofoun. Kakas HeopraHu4eckas KucfoTta npu 3toMm obpasyetcs?

6. Paccuntamte xmmmyeckoe KONMYEeCTBO KPEMHUEBOW KUCMOTbI, eCnin ee Mac-
ca paBHa Macce a30THOM KUCIOTbl XUMUYECKMM KOIMHECTBOM 2 MOJb.

7. Hangute XuUMMYeckoe KONMMYecTBO (POCKOPHON KUCAOTbl, KOTOPYI HYXHO
[o6aBuTb K BOAe mMaccow 36 r ansd mnony4eHus cMecu (pactesopa) Maccom
55,6 .

8. Paccuutarite mMaccy cmMecu CepHOM W a30THOW KUCIOT, XMMUYECKUEe Kosnde-
CTBa KOTOPbIX paBHbl cOOTBETCTBEHHO 0,2 Mosb 1 0,3 MOrb.

9. Macca cmecu cepHOM U a3oTHOM KMUCNoT paBHa 16,1 r. Yemy paBHbl Macchl
KaXxOoW M3 KMUCIOT, eClM UX XUMUYECKME KONMYecTBa OOMHAKOBbI?

10*. B mMonekyne M3BeCTHOW BaM KWUCAOPOACOAepXallen KUCOTbl copepxXarcs
[Ba atoma BOAOpOAa, a ero maccosas gons cocrtasnset 3,23 %. Onpepenu-
Te, O Kakon Kucnote UAeT peyb.
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FotoBumca k onumnuagam. OOCHOPHYIO KUCNOTY UCMOMb3YIOT B KayecTBe peryns-
TOpa KUCNOTHOCTU MPW U3rOTOBSIEHUN HEKOTOPbIX ra3vpoOBaHHbIX HaAMUTKOB. B ofHOM
n3 HMX o6beMoM 1 Om® Macca 9TOW KMUCMOThbl cocTaenseT 650 Mr. PaccuuTaite xu-
MUYECKOE KOSIMHYECTBO KUCIIOTbI, COMEePXKaLlencs B TakoM Hanutke o6bemom 100 om®.

§ 14. Xumn4yeckme cBomucTBa KUCNOT

B BOmHBIX pacTBOpax KHUCIOTHI HPOSBISAIOT CXOMKINE XUMHUUYECKUE CBOM-
CTBa, Ha3bIBaeMble KUCJLOMHbIMU c80licmeamu. SHAHWE ITUX CBONCTB OUeHb
BAYKHO [JIA JaJibHEHIIero n3yyYeHuss XUMUU, II09TOMY ITO3HAKOMUMCS C HUMU
0osiee TOAPOOHO U CHCTEMATU3WPYEM HAIIU 3HAHUA.

1. IsvMeHeHUe OKPACKU MHIUKATOPOB

BrI yixe 3Haere, UTO AJIS JOKA3aTEJbCTBA HAJTUUMNS KUCIOTHI UM IIEJI0UN
B PacTBOpe MOYKHO HCIIOJIb30BAaTh 0COObIE BelllecTBa — UHOUKAMOPbL — JIaK-
MYyC ¥ METUJIOPAHIK.

CnoBo «MHOMKaTOpP» MPOUCXOAMT OT JNaTUHCKOro «indicatio», 4TO 3HaAYMT

«Onpefensto, ykasbiBal». HOMKaTopbl — CIIOXKHbIE OpPraHU4Yeckue BeLle-
cTBa. HekoTopble M3 HUX MMEKT NPUPOLAHOE MPOUCXOXAeHMe. Hanpumep, nakmyc
COLEPXMUTCA B HEKOTOPbIX BMAAX JIMLLANHMKOB, M3 KOTOPbIX €ro 1 [O06bIBaioT.
B kavecTBe MHOMKATOPOB B OOMALLHMX YCIOBUSX MOXHO MCMONb30BaTh COKU He-
KOTOPbIX Arof, (YEpPHVIKK, YEPHOMNIOAHON PAGVHbI, EXXEBUKN) N OBOLLEN (KPaCHOKO-
YaHHOW KanycThbl).

Tak, manpumep, GuoJsieToBad OKpacKa JaKMyca W OpaH:KeBas OKpacKa
MemuJOpaH#a B PacTBOpax KHUCJIOT MBMEHseTCs Ha KpacHywo. DPeHosndrase-
WH B IPUCYTCTBUHU KICJOT OCTAETCSA OECIIBETHBIM.

2. BsaumopgelicTBue ¢ MeTaJdjJaMu

W3 kypca xumum 7-ro Kjacca BaM M3BECTHO, UTO B BOJAHBIX PACTBOPaxX
MHOTHIEe KUCJOMblL peazupyrom ¢ Memaniamu, pacnoLlo#eHHblMU 6 paldy ak-
muenocmu nesee H, (Hanpumep, Mg, Al, Zn, Fe). B pesyabraTe aTux peax-
Uil 00pasyloTcsa CJIOMKHBIE BeIl[eCTBA — COJIM U BBIJEJISIeTCA Ia3oo0pasHoe
IIPOCTOE BEIIeCTBO — BOJOPO/I:

KHNCJIOTA + METAJLII —> COJIb + BOIOPO

B rakwme peakmum BcrymaroT Kak Oeckuciaopomubie (HCl, HBr), tak u
kucaoponconepskamue (H,SO,, H;PO,) xKucimorsr, Hanpumep (puc. 24):
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Puc. 24. Peakuun KucnoTt ¢ meTannamu:
1 — anioMUHUS C CONSAHOM KMUCIOTOW,
2 — Xenesa C CepHON KMUCMoTOMn

6HClI + 2Al1 = 2AICl; + 3H,f;

XJIOPOBO- aNIOMU- XJIOPU], BOZOPOJ,
IOpOogHAS HU ANFOMUHUS
KHCJIOTa

stO4 + Fe S FeSO4 + HzT.

cepHasa JKeJae30  cyJabdar BOJIOPOJ,
KHCJIOTa xesesa(Il)

Peaknuu sToro Tumna, Kak BbI yiKe 3HA€TE, OTHOCATCA K PeAKyUAM 3ame-
WeHUus: aTOMbl METAJIJIOB 3aMellaloT (BBITECHSIOT) AaTOMBI BOZOPOJA B MOJie-
KyJax KUCJIOT.

Crenyer MOMHUTD, UTO MEMALNbL, PACNOJONCEHHbLE 8 PA0Y AKMUBHOCMU
npasee Hy, (Cu, Ag, Hg u 0p.), ¢ YyKa3aHHbLMU KUCLOMAMU 6 600HbLX DAC-
meopax He peazupyiom.

3. PeaKmuu ¢ OCHOBHBIMU OKCHUJAMU

WsyunB paHee XMMHWUYECKHE CBOMCTBA OCHOBHBIX OKCHIOB, BBl Y3HAJIH,
YTO OHU PEarupyioT ¢ KUCJIOTaMU ¢ 00pa3oBaHUEM COJIe U BOAbI. 3Had 3TO,
BBl MOJKETE TeIlleph YTBEePIKIATh, UTO KUCJOTHI PEArupyroT C OCHOBHBIMU
oKcHUZaMH, 00pasysd Te 'Ke IPONYKTHI, T. €. COJIU U BOLY:

OCHOBHBIN
KUCJIOTA + OKCHIL —> COJIb + BOIIA

Cienyer mOMHUTB, UYTO 6 00pasyruieiics coau 6ALeHMHOCMb Memaana
makas Je, KaK 8 UCXo0HoM oKxcude, a 8AJLEeHMHOCMb KUCJLOMHO020 0OCMAMKQA
makxas e, KAK 8 UCX00HOlU Kucaome.

IlpuBegem mpuMepbl ypaBHEHWHN pPeaKIUHA, IPOTEKAIOIIUX B COOTBET-
CTBUU C 3TOI cxemoii (puc. 25, c. 66):

1I 11 I 1I
H,SO, + CuO = CuSO, + H,0;
cepHas OKCHU[J cyabdar BOZA

kucyiora wmexnu(Il) menu(IT)

I11 I I III
2H,PO, + B8Na,0 = 2Na,PO, + S3H,0.

Gdochoprasa OKCHU[, dochar BOZA
KHCJIOTa HaTpua HATPUA

NMpaBoobnagaTtens HapoaHas aceeTa
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Puc. 25. Peakumst CepHOM KUCNOTbI
¢ okengom meau(ll)

IAtu peakmnum (c. 67, BHUBY)

OTHOCATCA K pearxyuam oOmeHa,

H,SO, IIOCKOJBbKY B IIPOIlECCE B3aKMO-

CusO JelficTBUA MCXOJHBIE CJIOXKHBIE

CuO - ! BelllecTBa OOMEHMBAIOTCSA CBOU-
A MU COCTaBHBIMU YaCTAMU.

4. BsammopgeilicTBue ¢
OCHOBAHUAMHU

Wz xypca xumun 7-ro KJacca
BaM H3BECTHO, YTO OCHOBAHUS pe-
arupyioT ¢ KUCJIOTaMu ¢ 00pasoBaHMEM CoJiell M BoAbl. A UTO Ke Torma o0pasy-
eTcs MPU B3aMMOJEHCTBUU KHUCJIOT ¢ OCHOoBaHuAMU? [IpaBUIbHO, Te Ke caMble
MPOAYKTHI — cosi 1 Bojal Mul errie pas3 yberxgaeMcs, UTO COCTaB KOHEUHBIX Be-
IIIECTB He 3aBHUCHUT OT TOrO0, B KAKOM IIOPSJKE CMEIINBAIOTCS HMCXOAHBIE Belle-
cTBa. 3alIOMHUTE CXEMY, COTJIACHO KOTOPOI KMCJIOTHI PearupyioT ¢ OCHOBAHUSMU:

KHNCJIOTA + OCHOBAHMUE —> COJIb + BOIA

OTmeTuM, 4TO 8 00pa3yuLeiics coal 8aleHMHOCMb MEeMallad MAKas e,
KaK 8 UCXO0HOM OCHOBAHUU, A 8AJLEHMHOCMb KUCLOMHO20 OCINAMKA MaKas
Jce, KaK 8 ucxo0Holl Kucaome.

Kuciorsr pearupymor Kak ¢ HepacTBopuMbIMHU (puc. 26), TaK U ¢ PacTBO-
PUMBIMU OCHOBAHUSMM, HAIPUMED:

I II1 I I
38HNO, + Fe(OH), = Fe(NO,), + 3H,0;
asoTHasd TUIPOKCHUT, HUTPAT BOJA
KHCJIoTa sxesesa(IIl) sxesesa(IIl)
»

Fe(OH),

Puc. 26. Peakunsa a3oTHon KucnoTel ¢ rugpokengom xenesa(lll)
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1I 1 I I
H,SO, + 2KOH = K,SO, + 2H,0.
cepHasa TUADPOKCUT cyabdar BOZIA
KHCJIoTa KaJIusa KaIusa

Peakmuu aToro Tuna, Kak 1 IPeIbIAYIIEero, OTHOCATCS K PeaKyusm oome-
Ha. BcrmomMHUTE, KaK Ha3bIBAETCS PeaKIiusd, KOTOPYI0 oToOpaskaeT ypaBHEeHME
BBepXy cTpaHuIlbl. [loueMy oHa TaK Ha3bIBaeTCs?

5. BsaumogeiicTBue C CONSAMHU

Emie oamH KJIacC CJIOMKHBIX BeIeCTB, C KOTOPBIMM KHCJIOTHI MOI'YT
BCTYHAThL B XUMHUUYECKOE B3aMMOMENCTBME, — COJIM. PeakIuyu 5TOro THUIA
UIYT COrJIacHO OOIel cxeMe:

HOBAd HOBAA

KHNCJIOTA + COJIb —> KICJIOTA + COJIb

OgHako cpa3y 3aMeTHM, YTO KHCJIOTa pearupyeT B PACTBOPE C COJbIO
JIMIIL B TOM CJIydae, eCAM B Pe3yJbTaTe Peakiuu Bbigeasercsa ras (1) miam
o0pasyeTcs HEePaCTBOPUMOE BEIlleCTBO, BbImamarolinee B ocamok (|) (puc. 27).
ITpumepsl TaKUX peaKIUA:

I1 I 1I I 11 11
2HCI + K,S = H,S! + 2KCl;
XJIOPO- cyabhun cepo- XJIOPUJ

BOZOPOZHAA  KaIud BOZOPOZ Kauusa
KHUCJIOTa

I 11 II 1 I1 II II

H,SO, + BaCl, = 2HCI + BaSO,]|.
cepHad XJIOPUL, XJIOPO- cyabsdar
KHUCJIOTa Gapus BOJOPOIHASA Gapusa

KHCJIOTa

OueBUAHO, UTO PEAKIIUU BTO-
TO0O Tuma, KakK U [OBe IIpeabIay-
e, OTHOCATCA K pearKuyusm o0-
MeHa.

M3BecTHO HECKOJIBKO KUCJOT,
KOTOpbIE JOCTATOYHO JIETKO pas-
JaralTcs Ha COOTBETCTBYIOITUM

Puc. 27. Peakummn: 1 — xnopoBOgopoaHoOM
KUCNOTbI C Cynbuaom Kanus, 2 — cep-
HOW KMUCNOTbI C Xxfiopuaom 6apus

NMpaBoobnagaTtens HapoaHas aceeTa



68 BaXHeliLuMe Knaccbl HEOPraHM4eCKMX CoegUHEHNM

KHCJIOTHBIN OKCHUJ ¥ BOAYy. K TakmM KucjaoTaM, Ha3bIBAIOIIMMCA HeyCmoiuu-
8bLMU, OTHOCATCA, Hanpumep, yroabuasa (H,COs), cepaucras (H,SO;) 1 xpem-
uueBasa (H,Si0;) xucaorbl. OcoOOeHHO HEyCTOMUYMBA yrojbHas KHUCJIOTA: OHA
passaraetrcss Ha KucaoTHbIM okcun CO, u Bogy yiKe IIPpU KOMHATHOU TeMIIe-

parype:

H2003 = COz + HzO .
yroJibHas OKCH] BOJA
KHCJIOTa yraepoga(IV)

ITo sToii mpuumHe yroabHas KHCJIOTa, 00pasyioliascsa B pe3yJbTaTe pe-
akIuii ooMeHa, cpasy JKe pasyiaraeTcs Ha yKas3aHHbBIE BeIlecTBa, HalpuMep:

CO,1
CaCO, + 2HCI = CaCl, + H2003<:
KapGOHAT  XJIOPOBOZO-  XJIOPHI yroJIbHAS H,0.
KaJIbIINA poxHas KaJIbINs KICIIOTA

KHucJjora

CepHucTas U KpeMHIEeBas KUCJIOThI Pas3JaraloTcs HAa KUCJIOTHBIE OKCHUIBI
1 BOAY TIPU HATPEBAHUMN.

Kucnombul usmenanom OKpacKy HeKomopvlx UHOUKANMOPOS.

Kucaomul peazupyrom ¢ memaniamu, Haxo0awumucsa 6 pady aKxmue-
Hocmu Jaegee H,, ¢ 00pa3oganuem coau u 8videseHuem 6000pooa.

Kucaomul peazupyioom ¢ 0OCHOBHbLMU OKCUOAMU U OCHOBAHUAMU C 00-
pasosearuem coau u 600bl.

Kucaomul peazupyrom ¢ coramu ¢ o6pa3o6aHuem HOB0U KUCAOMbL U
HOB01L coLU.

Herxomopvie Heycmouuugvle KUCALOMbL PA3NAAZAINOMCL NPU HaAzpe-
6GHUU.

Hdomawnuil skcnepumenm

Kak Bam yike m3BecTHO, B Kedupe, paccoJie KBallleHON KamycThl coaep-
JKUTCSI MOJIOUHAs Kucjaora. IIo cBOMM CBOMCTBAM OHA CXOYKa CO MHOTHUMU
IPYTMMHU KHCJIOTAMU: H3MEHSIeT OKPACKYy WHAWKATOPOB, B3aWMOIEHCTBYET
C HEKOTOPBIMU cojisiMu. Vcesieayem 9TO B JOMAIIIHUX yCJI0BUAX. B 7-M Kiacce
BBl MCCJIEIOBAJIM MHINKATOPHBLIE CBOMCTBA COKA UYEPHUKM, KPACHOKOUYAHHOM
KaIlyCThI, JIEIIECTKOB (praiku. Bocmosab3dyeMesa UMM 1 PACIIMPUM HAII SKCIIe-
PUMEHT peakIieil KUCIOThI C COJbIO.
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BosbpmuTe Tpu cTakama 1M HajgeilTe B HUX Ha 1—2 cM paccoJia KBaIlleHOM
KamycThl (miu Kedupa). 3aTeM B IEPBBLIN CTaKaH IIPUJIETE HEMHOTO Uep-
HUYHOTO COKAa, BO BTOPOWI — HACBINIbTE IIOBAPEHHYIO COJIb HA KOHUMKE HOXKA.
B Tperwmii crakam BHECUTE CTOJBKO K€ MUTHEBOM COABI (COb YrOJbHOUN KUCJIIO-
Te1). Kakue usmenenus Bul HaOMomaau? Bee i comu B3auMOAEHCTBYIOT € KUC-
goramu? PacckakuTe 0 BallleM WCCJIETOBAHUU OJHOKJACCHUKAM U YUUTEJIIO.

n Bonpocbl n sagaHus

-

2.

lMoyemy BCe KMCAOTbI NPOSABASAIOT PSAf OOLUMX XMMUYECKUX CBOWMCTB, Ha3blBa-
€MbIX KMCIIOTHbIMWN?

3 npeanoxeHHOro crnvcka BbiGEPUTE BELLIECTBA, KOTOPbLIE pearnpytoT C Co-
naHon kucnotoi: CO,; CaO; Cu; Al; P; Cu(OH),; H,O; K,CO4; S; Au. Hanu-
LUNTE YPaBHEHUSA COOTBETCTBYIOLLMX PeakLUin U HA30BUTE MX MPOJYKThI.

. Peakuum kakux BaXKHEMLUMX TWUMOB XapakTepHbl Ons kucnot? Onpepenu-

Te TUM KaXXOOW M3 BO3MOXHbIX peakuun Mexay BeLlecTBaMu, yKasaHHbIMU
B 3agaHun 2.

. Hanvwnte ypaBHeHVA peakuui, npoTeKkalowmx B pacTBOpe MeXAy Xopo-

BOOOPOOHOM KUCIIOTOM U XEene3oM; CEPHOM KUCIOTOM U OKCUMOOM KanbLus,;
a30THOM KUCNOTOW WM TUAPOKCUOOM MarHusi; CEpHOM KUCNOTOM U KapboHa-
ToM Kanuga. K KakMMm Knaccam OTHOCATCSA MPOAYKTbl 3TUX peakumn? Haszo-
BUTE WUX.

. Kakas peakumns HasblBaeTca peakumen Hentpanusaummn? lNpuseguTte npume-

Pbl KACIIOT U OCHOBaHWN, KOTOpble MOryT pearMpoBatb Mexnay cobon. Hanu-
LinTe ypaBHeHMA COOTBETCTBYHOLUMX peaKLl,IAVI.

. Hanvwunte ypaBHeHuUs peakunin, Npyv NOMOLLUY KOTOPbIX MOXHO OCyLLUEeCTBUTb

nocnenoBartesibHble npeBpaLleHna:
okeng ¢pocghopa(V) — pocghopHasi kucrota — hocchat UMHKa;
okenp cepnbi(VI) — cepHas kucnota — Bogopos — Boja.

.B OBYX OOMHaKOBbIX CKIIAHKaX 6€e3 9TMKETOK HaxogaTcs 6ecLBeTHbIe XULKO-

CTW, OOHa M3 KOTOPbIX BOAA, a Apyras — pacTBOP CEPHOM KUCNOTbl. Kakumu
cnoco6amu (Ha30BUTE HE MEHee TPex) MOXXHO pacrno3HaTb, B KakOW U3 CKIisi-
HOK HaxoguTtcsa kucnota? O60CHYyMTe NpensiokeHHble BaMn cnocobbl 1 Hanu-
LUMTE COOTBETCTBYIOLLME YPABHEHUS peakLuii.

. BogHbIN pacTBOp CEpHOM KUCNOTbl UCMOMb3YeTCsi B aBTOMOOUIIbHBLIX aKKyMy-

natopax. AsTonobutens Bacunuii pelumnn coxpaHuTb 3TOT pacTBOp B MiOT-
HO 3aKpbITOW Xenes3Hon emkocTu. [NogymanTe, KakKuMm MOryT ObITb HENPUAT-
Hble MOCNeAcTBMA 3TOr0 «3KcrnepumeHTa»? O Kakom CBOWCTBE KucnoT Ba-
cunui 3abbin?

. PaccunTaiiTe maccy cepHoit KWCMOTbI, koTopasi npopearvpyeT C Xefe3om

maccon 11,2 r.
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10. Hangnute o6bem (H. y.) BOOOPOAA, KOTOPbIN BbIGENUTCA B pe3ynbrare peak-
LMW CONSAHOW KMUCNOTbI C antoMUHMEM Maccoun 5,4 T.

11. Paccuutante maccy conu, obpas3oBaBLUENCS B peakuum a30THOW KWUCNOTbl
¢ rngpokeugom xenesa(lll) maccon 21,4 r.

loTtoBumca Kk onumnuagam. B cmecn copepxatca okewp mepgu(ll) maccom 16 r
n rmgpokeng mepgu(ll) maccon 9,8 r. Paccuutarite 06LLy0 MacCy CEPHON KUCHOThI,
KoTOopasi MpopearvpyeT C yka3aHHOW CMECbl0 COeAMHEHUIA MeaMw.

§ 15. MNonyyeHue v NnpumeHeHue KUCNOT

HpaRTI/I‘{eCRI/I BCe BayKHEMHIINe KICJIOTHI B IIPOMBIIIIJIEHHOCTH IIOJYyYaroT
C TIOMOIIbI0 PABINUHBIX XUMUUECKUX peaxiiuii. [losHakoMuMcs co cimocoba-
MU TIOJYUYEHUS HEKOTOPBIX KIUCJIOT.

Ilonyuerue Kucaiom

s monyueHUs HEOPTraHUUECKUX KUCJIOT MCIOJB3YIOT PeaKIuU pasyind-
HBIX TUIIOB. PaccMoTpuM BaskHeMHIIe U3 HUX.

1. BsaumopgeiicTBuEe HEKOTOPBIX IPOCTHIX BEI[ECTB HeMe-
TAJJOB C BOZOPOAOM

Hanpumep, xJiop pearupyer ¢ BOJOpPOAOM IIpu ocBerieHuu (hv), a cepa
COeNUHSAETCSA C HUM IIpU HarpeBaHuu (t):

H, + Cl, 2 2HCI
BOZOPOZL  XJIOP XJIOPO-
BOJIOPOJ

H, + S % H,S.
BOZOPOZ  cepa cepo-
BOJIOPOJ,

Obpasyrotuecsa rasooopasubie mpoayKTel peaknuit — HCI u H,S pactBo-
PAIOT B BOJE U IIOJyYAalOT COOTBETCTBYIOI[HE OECKUCJIOPOAHBLIE KUCJIOTHI —
XJIOPOBOJOPOIHYIO U CEPOBOJOPOLHYIO.

K Kaxomy TuUmy OTHOCATCS PACCMOTPEHHbIE 3[[eCh PeaKInu?

2. BsaumopgelicTBue CEPHON KHCJOTHI C TBEPABIMH COJJAMU

ATOoT cmocod OCHOBAH HAa TOM, YTO HejeTydas cepHad Kucaora H,SO,
mpu HarpeBanum BbiTecHseT Jieryume HCl u HNO; u3 mx TBepABIX COJIEI.
Hanpumep, HarpeBass cMech TBePAOTr0 XJIOPHUJIAa HATPUSA C CEPHOUM KIUCJIOTOH,
MOJIYYAIOT XJIOPOBOIOPO:

2NaCl + H,SO, = 2HCl! + Na,SO,;
XJIOPUT, cepHaa XJIOPO- cyJabdar
HaTpUsA KUCJIOTa BOZOPOJ HaTpUs
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Brigensiomiuiica raszooopasubiii HCl pac-
TBOPAIOT B BOJE U IIOJYYAlOT XJIOPOBOJOPOJ-
Hyio Kucyory (puc. 28). ITocKoabKy oHa 00-
pasyerca u3 xJjgopuna marpus NaCl, maswiBa-
€MOr0 B OBITY IPOCTO «COJb», TO 3Ty KUCJIOTY
OUeHb YACTO HA3BIBAIOT COJNAHOU KUCJOMOIL.

g mosryueHMA a30THOM KUMCJIOTHI Ha-
rpeBalOT CMECh €e COJM — HHUTpaTa HATPUI
NaNO; ¢ cepHOIT KMCIOTOI:

2NaNO, + H,SO, =~ 2HNO,} + Na,SO,.

HUTpAT cepHas asoTHAS cyabdar Puc. 28. lMonyyenve xnopoBofo-
HaTpUsA KIUCJIOTa KIUCJIOTa HaTpUA POAHON (CONSAHOM) KUCMOThI

Bata

)

ITapsr a30THOM KUCJIOTHI, 00pas3yiomuecs B pesyabTaTe PeaKIiuu, OXJIaK-
IaloT 1O KOMHATHOM TeMIIepaTypbl, W a30THasA KHCJIOTa MEePeXOAUT U3 raso-
00pas3HOro B JKUIKOE arperaTHOe COCTOSIHUE.

3. BsaumogeiicTBue KHUCJOTHBIX OKCUIZOB C BOAOM

BBl y:Ke 3HaeTe, UTO KUCJIOTHBIE OKCHUIBLI, KpoMe Si0,, pearupyioT c BO-
Ioit ¢ o0pasoBaHMEM KHCJIOT. ITO CBOMCTBO KHUCJIOTHBIX OKCHIOB HCIIOJb-
3YIOT [IJIs1 IMOJYUYEHUSI HEKOTOPBIX KHCJIOPOACOAEPKAIIUX KUCJIOT, HAIIPUMEDP
cepHoOT u (ochopHOIL:

SO3 + H2O = HzSO4;

OKCH] BOJA cepHasa
cepoi(VI) KHCJIOTa
P205 + 3H20 = 2H3PO4.
OKCHU[ BOJA (dochopHasa

docdopa(V) KHCJIOTa

ITockoubky okcuna kpemHus Si0, ¢ Bomoil He pearupyer, TO COOTBETCTBY-
oyt emy kuciaory H,SiO; mosyuaioT peakiiueil ee cojieii — CHJIMKATOB C
Kucyioramu (CepHOii, COJSTHOM, a30THOH). Hanuwume ypagHeHue peaKyuu no-
AYUeHUS KPeMHUEBOl KUCLOMbL U3 CUAUKAMA HAMPUS U COASLHOU KUCLOMDBL.

Ilpumenernue Kucaiom

KucaoThl MIUPOKO UCIOMB3YIOTCA MPAKTUUECKHN BO BceX cdepax AesaTesb-
HOCTH UYeJIOBeKa — B OBITY, B PA3JIMUHBIX OTPACJIAX IIPOMBIIIIEHHOCTH, B Me-
IUITIHE.

HexoTopbie KMCJIOTBI MBI C BAMU MOKeM HaAWTH naske moma. Tak, Hampu-
Mep, Ha KasKI0M KyXHe eCTh YKCYC — BOJHBIA PAaCTBOP YKCYCHOUW KMCJIOTHI
WJIY TIOPOIIOK JIMMOHHO¥M KWCJOTBI, MCIOJB3YIOIIVECA AJA IPUTOTOBJIEHUA
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Puc. 29. MpumeHeHne kucnot

nuitu. CojssHas KUCJI0TA IPUMEHseTCAa B ObITY AJIs OUYNCTKY PAKOBUH, BaHH
U IPYTOT0 CAHTEXHUYECKOTro 060pyAOBaHUA OT M3BECTKOBOI'O HAJIETA U PiKaB-
yuHBl. PacTBOPHI CEPHON KHCJIOTHI HCIIOJL3YIOTCS MJIA 3alpPaBKU aBTOMO-
OMJIbHBIX 9JIEKTPOAKKYMYJIaTOPOB (puc. 29).

B mpowmbliieHHOCTH HanboJiee IIMPOKO KMCIIOJIb3YIOTCA CePHAsA, a30THAs,
consgHasa u QochopHasa Kucaorbl. Hampumep, CepHYI0 KUCIOTY NPUMEHAIOT
IJIs1 IIPOM3BOACTBA MUHEPAJIbHBIX YIOOPEHUI, MOIOINX CPEACTB, IS OUMCT-
KM HeQTEempoAyKTOB. A30THASA KMCJOTA WCIOJb3yeTCS IIPU IOJYUYEeHUH Kpa-
CHUTeJIell, B3PBIBUATHIX BEIeCTB, MUHEPAJbHBIX yaoOpeHui. COIAHYIO0 KUCJIO-
Ty IMUPOKO IIPUMEHSIOT A OYKMCTKU ITOBEPXHOCTH METAaJIJIOB, B IIPOU3BOJ-
CTBe JIeKapCTB, IIJIACTMACC, PA3JIUUYHBIX cojeii. PochopHas KuCJI0Ta ABJIAET-
¢S UCXOAHBIM BEII[eCTBOM [IJIsI IMOJYUeHUS IIeHHBIX MUHEePAIbHbBIX YI00peHUi,
MIPUMEHAETCS IJIs 3alllUThI KeJIe3HBIX M3Aeauil oT pikaBiaeHus. OHa TaKiKe
HCIIOJIb3YEeTCsS B KAuecTBe PEeryJaTopa KUCJIOTHOCTU IIPU M3TOTOBJIEHUU PALA
MUINEBbIX MIPOAYKTOB. YTOJbHAS KICJIOTA COAEP:KUTCS BO BCeX rasdwpoOBaH-
HBIX BOJAX U HANUTKAaX. VX M3roTAaBJIMBAIOT, HACKIIASA O JaBJICHUEM COOT-
BETCTBYIOIIME JKUAKOCTU YIJIEKHCJbIM razomM. OH IIpM 9TOM pearupyeT C BO-
oM, 00pasysl yroJbHYI0 KUCJIOTY.
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MepuvL npedocmopodxcrnocmu npu pabome ¢ KUCLOMAMU

Kucaorer — enkue BemiectBa. OCOO€HHO ONACHBI cepHas, a30THAS U CO-
JsHAA KHUCJOTHI — OHU PaspylIaioT (pasbemaioT) KoKy, OyMmary, ApeBecuHy,
TkaHu. [lonaganue sTUX KUCJIOT HA KOKY WJIHU B IJIa3a MOKET IIPUBECTHU K 60-
JIe3HEeHHBIM XUMUUYECKUM oikoraM. IloaTomy oOpaIarbeca ¢ KUCJIOTaMU HYK-
HO OuYeHb 0CcTOPOKHO. IIpu pabore ¢ HUMU CJIeAyeT HaJeBaTh CPEACTBA 3all[u-
Thl — CIeIHaJIbHbIE XaJaThbl, IIepUYaTKM, OUYKH.

Cienyer IIOMHUTBL, YTO CMeEIIMBAaHMNE KIKCJIOT C BOJLOI COIIPOBOMKIAETCS
BbIeJeHreM TeIlioThl. OHO MOXKeT OBITh HAaCTOJbKO CHUJILHBIM, UTO COJeprKa-
mascsa B pacTBOPe Boja MOYTH MTHOBEHHO 3aKUIIaeT, PasOpbLI3THMBas BO Bce
CTOPOHBI KaIllJIn eAKOM KuakocTu. Ilomnas Ha OfeKIy WM KOXKY, OHU MOTYT
BBI3BATH OKoru. IIpomcxXomuT 3TO IIpU HEnpasusbHOM pas3dasienHuu, kKozda
600y eausaiom 6 cocyd ¢ Kuciomoil.

Heso B TOM, UTO BOJA 3HAUUTEJIHHO Jierdue KUCJIOTHI U He yCIeBaeT paB-
HOMEpHO cMeIllaTbcsa ¢ Heil. OcTaBasich CBepXy, mepBas iKe IOPIUSa H06aB-
JIEHHOM BOJBI OT COIIPUKOCHOBEHUS C KUCJOTOI OBICTPO HArpeBaeTcda u Oyp-
HO 3aKunaer. YToObl 9TOTO HE CAYYUJIOCH, MPU Pa30aBJI€HUU KHUCJIOT, 0CO-
0E€HHO CepPHOI, UX CJIeayeT TOHKOI CTPYWKOW MeJJIeHHO BINBATHh B BOAY IIPH
nmepeMelInBaHNM CTeKJITHHON majoukoii (puc. 30). B aTom ciyuae Gosiee Ts-
JKeJiasi KMCJIOTa, ONyCKasch BHU3, PABHOMEPHO CMEIIINBAaeTCs ¢ BOAOM. Brize-
JIAIOMIAACA IPU 9TOM TeIlJIOTa TaK)Ke PABHOMEDPHO PACIIPeAesiAeTcsa IO BCeMY
pactBopy. OH IIpu 3TOM, KakK IIPABUJIO, JUIIIL HAarPeBaeTcs, HO He 3aKUIIaeT
U He pas30pBLI3TUBAETCS.

H,S0,
, @
H,0

. <

Puc. 30. MNpurotoBneHne BOoAHOIO pacTsopa CEPHON KUCIOThI
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IIpu momagaHMM KUCJIOTHI HA KOXKY HJIM B IJIa3a ee HeoOXOAMMO HeMe.-
JIEHHO CMBITH OOJIBIIIMM KOJMYECTBOM BOJBI, a 3aTeM 00paboTaThb pacTBOPOM
OUTHEBOI conbl. B ciayuae HEOOXOAUMOCTH CIeAyeT O0paTUTLCA K Bpady.

Jna nonryyenus Kucaiom ucnonib3yiom peaKyuu:

e 8000p00a ¢ HeKOMOPbLLMU HeMmemaniamu (XJaop U cepa);
® KUCJOMHBLX 0KCUO08 ¢ 80001,
e coJell ¢ Kucaomamu.

Kucaombul Haxodam wupoxoe npumererue 8 NPOMbLULIEHHOCIMU U ObLmy.
Kucnomvl — edrxue sewecmea, o0pau,amuvcs ¢ KOMOPbLMU caedyem
0CMOPOHCHO.

n Bonpocbl n 3agaHus

1. lNepeyncnnte N3BeCTHblE BaM CMOCOObI MOSYYEHUS KUCSIOT.

2. Kak nosny4aroT X/710pOBOOOPOOHYIO U CEPOBOAOPOAHYI0 KUCMOTbI M3 MPOCTbIX
BelwecTB? Hanvwwute ypaBHEHUs COOTBETCTBYIOLLMX peakumn. K peakumsm
Kakoro Tuna OHu OTHOCATCA?

3. Yto npepnctaBnseT cobor XNOpoBOAOPOAHAA KUCIOTa — ra3o06pasHbIii Xio-
pOBOAOPOA UM ero BOOHbIN pacTBOp, KOTOpble 0603HAYatTCs OfHOW U TOW
xe copmynon — HCI?

4. NMo4eMy XJIOPOBOHAOPOAHYIO KWUCIOTY 4acTO Ha3bIiBAlOT COSMIAHON KUCMOTOM?
HanuwuTte ypaBHeHWe peakumm 3TOM KUCNOTbl ¢ MarHmem Mg. K peakuusam
Kakoro Tuna oHa OTHOCUTCH?

5. Kak nony4atot cepHyto U pOCOpPHY KUCNOTbl U3 COOTBETCTBYIOLLMX OKCU-
JoB? Hanuwute ypaBHeHUs COOTBETCTBYIOLLUMX peakumin. K peakuusm Kako-
ro TMna oHW OTHocATCA?

6. Kak nony4mTb a30THYK KUCIOTYy M3 ee conmm — HuTpata Hatpust NaNO,?
HanuwuTte ypaBHeHWe COOTBETCTBYIOLLEN peakumn. K Kakomy Tuny peakuui
OHa OTHOoCcKTCA?

7. Kakne Kncnotbl Hanbonee LUMPOKO UCMOMb3YHTCA B MPOMbBILLUAEHHOCTU?

8. Kakve mepbl NpefoCTOPOXHOCTN HYXXHO cobnodartb npu paboTte ¢ KMcnoTa-
MU? YTO HYXHO AenaTb, €Cnv KUCnoTa nonana Ha KoXy unu B rrnasa?

9. PaccuuTarite o6Lmin 06beM (H. y.) BOJOpOAa M XxJopa, HeobXxoaMMbIn ans no-
flydeHusa xrnoposogopoda maccom 7,3 T.

10. Harigpnte maccy xnopupa HaTpusi, Npy B3aMMOLENCTBUM KOTOPOro C CEepHON
KWCINOTOM 06pasyeTca XnopoBoaopon o6bemom (H. y.) 8,96 am®.

11. PaccuutarTte maccy hocOopHOM KUCNOTbI, KoTopas obpasyeTcs npu B3anMo-
nencteum okenga dpocgpopa(V) Xxmummyecknum Konmdectsom 0,25 Monb ¢ BOAOMN.

MoTtoBumca K onuvnuagam. XvMuyeckme KonmyectBa okcvpa cepbl(VI) 1 okempa
docdopa(V) B ux cmecu paBHbl COOTBETCTBEHHO 0,1 Monb 1 0,2 monb. Paccuntante
O6LLYI0 Maccy BOAbl, KOTOpas npopearvpyeT C yKa3aHHOW CMECbi OKCUAOB.
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§ 16. OcHoBaHus

Bbl yiKe 3HaeTe, UTO CYIIECTBYET IIEJBIN KJACC CJIOMKHBIX HEOPTraHU-
YeCKUX BEIeCTB, B COCTAaB KOTOPBIX BXOJAT aTOMbI METAJJIOB W TPYIIIBI
OH. Bce BelecTBa 5TOro KJiacca pearupyioT ¢ KHCJIOTaMu ¢ OOpas3oBaHU-
eM coJieii, T. e. SABJIAIOTCA KakK OBl «OCHOBO#» coJjeii. IlosTomy KJacc Ta-
KHUX BeIleCTB IIOJIyUMJ HasBaHUE «OCHOBaHWA». TakuM o6pasoM, OCHOBa-
HUSA — CJIOJKHBIE BeI[eCTBAa, COCTOSANIME M3 ATOMOB METAJIJIOB M THIPOKCO-
rpynn OH.

Cocmas ocHosaHUIL

CocTaB Bcex OCHOBAHUII MOJKHO BBIPA3UTh OMHOI 00Ieil QopmyJsioii —
Me(OH),, rne Me — cuMBOJ MeTaJljia, a MOACTPOUYHBINA WHAEKC X — YUCJIO
rpynn OH, coefuHEeHHBIX C OZHUM €ro aToMoM. Yalle Bcero 3TO YUCJIO IIPU-
HuMaeT 3HaueHnus ot 1 mo 3, Hanpumep: KOH, Mg(OH),, A1(OH),.

I'pynna OH maswiBaeTcs zudporcozpynna. CioBO 2udpokco COCTOUT U3
IIepBBIX yYacTell JIaATUHCKUX Ha3BaHUI djeMeHTOB Bomopona (Hydrogenium)
u Kucygopona (Oxygenium), aToMbI KOTOPBIX 00Pa3yIOT 3Ty TPYIIIIY.

I

Banenrnocts rugpokcorpynnsl OH Bcerga pasua I: OH. BeaencTBue aTo-
ro B (hopmyie siob6oro ocHoBaHuA uumcao rpynn OH Bcerpa uuciieHHO PaBHO
BAJIEHTHOCTH CBSABAHHOTO C HUMM aTOMa MeTaJljia:

I I II I IIm 1
NaOH, Ca(OH),, Fe(OH),.

HasBanue 11060r0 OCHOBAHUSA COCTOUT U3 CJIOBA «TUAPOKCHUL» U PYCCKO-
ro Ha3BaHUA MeTajljla B POAUTENLHOM manxeske, HanpuMmep: NaOH — rugpox-
cuj Hatpuda. Eciu MeTasl TPOSBJIAET MepeMeHHYI0 BaJeHTHOCTh, TO ee 3Ha-
YyeHMe YKas3bIBaeTCs PUMCKOM Iudpoii B CKOOKaxX Iocje Ha3BaHUA MeTaJlia,
HaIpuMep:

I I
Fe(OH), — runpoxcug sxesesa(ll);

Im I
Fe(OH); — ruapoxcun sxenesa(IlI).

Yucao rpynn OH B dopmMyse ocHOBaHUSA HA3BIBAETCSI €ro KUCJLOM-
Hocmbio.

Hanmomuum, uro ocHoBanuss NaOH, KOH, Mg(OH),, Ca(OH),, Fe(OH),,
Cu(OH), oTHOCATCA K OCHOBHBIM I'MApPOKcHIaM. Bce oCHOBaHUS — BelleCcTBa
HEMOJIEKYJIAPHOT'0 CTPOEHUS.
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KRaaccugpurauus ocrnosarnuil

ITo pacTBOpEMOCTH B BOZJE OCHOBAaHUA JeJATCA Ha ABe I'PDYIIIBI:

® pacmaopumvle OCHO8aHUS, ¥ KoTopbiM oTHocATcs NaOH, KOH,
Ba(OH),, Ca(OH),. Ouu umerT 001iee Ha3Baume — w,éaioyu. IIpm OOBIYHBIX
YCJIOBUSIX 9TO — TBepAble BelecTBa Oejoro 1mBera (puc. 31, 1).

® Hepacmeopumbvle 0CHO8AHUS, 310 Hanpumep Mg(OH),, A1(OH);, Zn(OH),,
Fe(OH);, Cu(OH),, Co(OH),, Ni(OH), 1 HexoTopsie aApyrue. OHU TaK:Ke Ipe-
CTaBJSAIOT cO00M TBepAble BellecTBa, MHOTHE M3 KOTOPBIX OKpAaIlleHbl B pas-
HbIe 1Beta (puc. 31, 2).

Co(OH), . Fe(C;H)S

Puc. 31. BHeLWHWIA BULO HEKOTOPbLIX OCHOBaHWIA: Lwenoyen (1) n HepacTBOPMMbIX OCHOBaHUN (2)

TepMUH «LLENOYb» MPOUCXOOQUT OT CTAPOPYCCKOrO CrnoBa «LLUENOK», 0603Ha-

YaBLUEro OTBap Yero-iMoéo B Boge. OTMM CMOBOM Ha3biBanu, Hanpumep,
XXUOKOCTb, KOTOpas MonyyaeTcs Npu KUMNSYeHUM CMeCcu BOAbl C 30510 pacTEeHUN.
BeluecTBO, copepxalleeca B 305e, pearvpyeT ¢ BOAOW M MpeBpallaeTcs B Iu-
apokevp kanua KOH. BelecTBo, cofiepcalleecs B LUENOKE, Ha3BanNn «LLENOYb».
BrnocnepctBum 3TOT TEPMUH CTanM MCMNONb30BaTb U AN APYrMX PacTBOPUMBIX B
BOOE OCHOBaHWN.
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MepwvL npedocmopoixcrnocmu npu pabome co W,eJO4AMU

IIlemoun — enkue BermiecTBa. He cayuyaiilHO B CTaphIX HAa3BAHUAX IIEJIO-
yelli MPUCYTCTBYET CJIOBO «eAKuii». Hampumep, ruaporcun matpus NaOH
WHOTAA HA3bIBAIOT «eOKUil HaTp», a ruapokcun xaausd KOH — «emxoe Ka-
au». KoHTaKT 1mMiénoun ¢ KoKeil MOMKeT MPUBECTH K 0O0JIe3HeHHBIM XUMHUe-
CKUM OJKOTaM, a IollaJlaHue IMejoueil B rjasa — K IoTepe 3peHus. [loaTo-
My o0paIaThesA cOo IeiouaMu HYKHO OUeHb OCTOpO:KHO. IIpu pabore ¢ HUMU
cjenyeT HaJleBaTh CPEJCTBA 3AIUTHI — XaJlaThl, TIEPUATKU U OUKH.

Cienyer HOMHUTh, UYTO PACTBOPEHNE TBEPABIX IIeJIoUeil B BOAe COIIPOBO-
JKIaeTcs BbIAeJeHueM TellJoThl. OHO MOMKeT OBITh HAaCTOJNBKO CUJIBHBIM, UTO
coflepsKaIasacAa B pacTBOPE BOJA ITOUTH MTI'HOBEHHO 3aKUIIAET, Pa30pPhI3ruBas
BO BCE CTOPOHBI KAaILIX €JKOH KHUJAKOCTU. IlomaB Ha KOXKY, OHU MOTYT IIPU-
YUHUTH OXKOTU. UTOOBI 3TOTO HE CJIYUYUJIOCH, IJA IIPUTOTOBJIEHUA pPacTBOpa
MIEJIOUN ee BHOCAM 8 600y HeOOoNbULUMU NOPYUUAMU NPU NOCMOAHHOM nepeme-
wueaHuu Hudxkocmu. BeIeasioniascs IPHU 9TOM TEILIOTa PAaBHOMEPHO pac-
mnpefessieTcs 1Mo BceMy pacTBopy. OH mIpu 5TOM, KaK IIPaBUJIO, JUIIL Harpe-
BaeTcs, HO He 3aKUMAaeT U He pas30pbI3ruBaeTcs.

IIpu momagaHuuy IEJ0UYM HA KOXKY MM B IJIa3a ee Heo0OXOAMMO HeMe [ JIeH-
HO CMBITh OOJIBIIIUM KOJUYECTBOM BOJbBI, a 3aTe€M MMOPa’KeHHBIN YUaCTOK IIPO-
MBITH CIIEI[MAJBLHO IIPUTOTOBJIEHHBIM pPas30aBIeHHBLIM PACTBOPOM OOPHOI WMJIN
YKCYCHOM KHCJIOTBI. B cayuae HeOOXOAMMOCTH CJeayeT o0paTUThCA K Bpauy.

OCHOBAHUSL — CJIOJNCHDBLE BeULeCMBa, COCMOAWUEe U3 AMOMO8 MemaJ-
2108 u zudporcozpynn OH.

Bce ocrHosaHnus — seujecmea HeMOJLeKYNAPHOZ0 CIMPOEHUS.

OcHosaHus KaACCUPUYUPYIOMCS O pacmeopumocmu 8 6ode. Pacmao-
puMble OCHOBAHUS HA3bLBAIOMCA ULELOUAMU.

Ilénouu — edxue sewecmaa. Obpawamuvcs ¢ HUMU caedyem OUeHb
0CMOPOHCHO.

‘) BOHpOCbI n 3apaHuvsa

1. Kakne BelLecTBa HaablBalOTCsl OCHOBaHMAMU? KakoBa mx obiaa copmyna?

2. Hanvwunte xumuydeckne opmynbl NATU OCHOBAHWUA M Ha30BUTE UX.

3. Yem onpepgensietcs unicno rugpokcorpynn OH B dhopmyne ocHoBaHusA? Mo-
ryT M atombl OOHOIO WM TOrO Xe MeTanfia COedVHATBCA C PasHbIM HYUCIIOM
rpynn OH? Yem pasnuuaroTca Ha3BaHus Takux ocHosaHwun? lMpueguTte co-
OTBETCTBYIOLLNA NpUMEP.

4. Kakne oCHoBaHusl HasbiBaloTCA Lenodamun? lNpueegute npuMepbl YeTbipex
Lefnioyen n Ha3oBUTE UX.




BaxHenLume Knaccbl HeopraHu4eckunx coefuHeHuln

5. B HeusBecTHOM ocHoBaHun Me(OH), maccoBasi gonsa meTanna cocTaBnseT
41,4 %. Onpepenute COCTaB 3TOM0 OCHOBaHWS M HaAMOUTE MAaCCOBYKO OO0
KMCNopoaa B HEM.

6. B HensBecTHOM ocHoBaHun Me(OH); maccoBas gons Kucnopoga coctaBnset
61,5 %. Hemy paBHa oTHOcuUTenbHas QOPMYfibHAs Macca 3TOro0 OCHOBaHUA?

7. Kakvne npaBuna TexHukn 6e30nacHOCTW criegyeT cobniofatb npu pabote co
wenoyamn? Yto genatb, eCnun pacTeop LLENOYM nonan Ha KoXy unu B rnasa?

8. CpefctBO O/ MPOMbIBAHUS KYXOHHOW KaHanv3auun NpefcTaBfseT co6ov
pacTBop OcHOBaHWsA. Kakoe Wn3 npeffioXeHHbIX OCHOBAHWUM MOXET copep-
xaTbcs B 3ToM pacteope: Cu(OH),; Fe(OH);; NaOH? O6ocHyiiTe Ball BbIGOP.

9. Paccuutainte maccy ruapokcuaga MarHus, ecinm XMMMYeckoe KOIM4eCcTBO OaH-
Horo Bellectsa B 10 pa3 MeHbLUE BeNN4YMHbI €ro OTHOCUTENbHOW POpPMYrib-
HOW Macchl.

10. Harigpute maccy cmecu rmppokcuaa Hatpusa v rmgpokcupaa Kanbuus, B KOTO-
PO UX XMMUYECKNe Konmn4yecTsa paBHbl COOTBETCTBEHHO 0,3 Mosib 1 0,4 Morb.

11*. Xummnyeckoe konn4ecTso rmppokcmpaa kanusa coctaenaet 0,4 monb. Hangu-
T€ XMMMYECKOE KOSIMYECTBO MMAPOKCUMAA HaTpWsi, KOTOPbIA HYXHO O06aBUTb
K MCXOOHOMY MMOpOKCUAy Kanus, 4Tobbl Macca Mnosly4eHHOW CMecu BeLLecTB
Oblna paBHa 46,4 T.

[otoBuMmcsa k onumnuapam. PaccuvTtante mMaccy rmpokcmaa MarHus, KOTOPbIA HyX-
HO J06aBWTb K rMApoKcuay Kanbums maccor 14,8 r, 4Tobbl 06LLEE XMMUYECKOE KOMN-
4eCTBO OCHOBaHW B cMecu 6bi10 paBHO 0,45 mMonb.

§17. Xummn4yeckue cBomcTBa OCHOBaHUM

ITockoabKy B cocTaB JIFOOOTO OCHOBAHUS BXOAAT runpokcorpymnmsl OH,
CBsI3aHHBLIE C aTOMOM METAJIJIA, BCe OCHOBAHUS ITPOSIBJISAIOT CXOXKNE XUMHUUe-
CKlle CBOMCTBa, Ha3bIBaeMble OCHOBHbLMU. SHAHIE 3TUX CBOMCTB OUEHDL BaXK-
HO AJIA JaJbHeHINero u3yueHuss XUMUU, II09TOMY IIO3HAKOMUMCS C HUMHU 00-
Jiee TIOAPOOHO U CUCTeMAaTHU3UPYeM HAIlll 3HAHUS.

1. IsMeHeHUNe OKPAacCKU MHIAUKATOPOB

Bl y:ke 3Haere, UTO WHAWNKATOPHI B IIPUCYTCTBUU IIeJOUell H3MEHS-
IOT CBOIO OKPAacCKy: JaKMyc — ¢ (pHOJIETOBOM HA CHHIO, a METHUJIOPAHK —
C OpaHKeBOIl Ha KeJITyI0. BeciiBeTHBIN (heHOI(PTATICNH B PAaCTBOPaX Ieaoueii
OKpAIIIMBAETCS B MAJMHOBBIHA IIBET.

2. BzaumopgeiicTBue ¢ KUcCJaoTaMu

IIpakTryecKr BCe OCHOBAHUSA PEATUPYIOT C KMUCJIOTAMU ¢ 00pasoBaHUEM
coJieil Mo obIIel cxeMme:

OCHOBAHUE + KUCJIOTA —> COJIb + BOIIA
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3amoMHUTe, UYTO B 00pasyioIeiicss coJau BaJIeHTHOCTh MeTajljia TaKas ke,
KaK B MCXOJHOM OCHOBAaHHU, 4 BAJIEHTHOCTh KHCJIOTHOT'O OCTATKA TaKas JKe,
KaK B MCXOOHOI KHCJOTe.

IIpumepsl peakIinii, IPOTEKAIOIINX B COOTBETCTBUM C YKA3aHHOM CXEMOI:

11 I III

Ca(OH), + 2HCI = CaCl, + 2H,0;
TUAPOKCHUL XJIOPOBO- XJIOPU] BOJA
KaJIbIusd OPOIHASA KaJIbIusd

KHCJI0Ta

I 11 I 1I

2NaOH + H,SO, = Na,SO, + 2H,0.
TUAPOKCHUL cepHas cyabdar BOJA
HATPUS KHCJIoTa HATPUS

HamomumM, UTO peaknus Me:KIy IIEJOUYLI0 M KMCJIOTOM, B Pe3yJbTaTe
KOTOpO¥ obpasyeTcsAd HENTPAJIbHBIA PacTBOD, Ha3bIBAETCA peakyueil Hellmpa-
JUu3ayul.

3. BsaumogeiicTBUe ¢ KUCJIOTHBIMU OKCHUIAMHU

Bcee miénoun pearupyoT ¢ KUCJIOTHBIMU OKCHIAMU IO OOIIeil cxeMme:

MIEJI0OYD + RH%‘?{%’I{I}J&HH —> | CoJb + BOJIA

B o6pasyroliieiicss coii BaJIEHTHOCTh MeTaJljla TaKas ke, KaK U B MCXO.I-
Hoit ménoun. Kpome Toro, 8 cocmas conu 8xodum ocmamox moil Kuciombt,
Komopas coomeemcmaeyem KUcCJLOmMHOMY 0KCUudy, BCTYIAIOIEMY B PEaKIIUIO.
Hanpuwmep, ecaiu B peaxiiuio BcrymaeT KucaoTHbIH okcun CO,, KoTOpOoMy co-
oreercrByeT Kucaora H,CO;, To B cocTaB cosii GyaeT BXOAUTH OCTATOK 3TOM
Kucaorsl, T. e. CO;. Ero BasieHTHOCTH, KaK BBI yiKe 3HaeTe, paBHa II:

I I 1I

2KOH + CO, = K,CO, + H,0.
TUIPOKCHUL OKCHJ KapOoHAT BOJA
kanuss  yraepoma(IV)  kamus

Ecnu 'Ke B peaKIlMio BCTymaeT KUCIOTHBIN okcuny P,0;, KOTOpOMY COOT-
BetcTByeT Kucaora H;PO,, To B cocTaBe obpasymilieiica coam OyIeT OCTaTOK
9TOH KUCJOTHI, T. €. PO, ¢ BajleHTHOCTHIO, paBHOIT III:

1I 1II II1
3Ca(OH), + P,0; = Ca,(PO,), + 3H,0.
TUAPOKCUJ OKCHU[, docdat BOZA

KaJabusa dochopa(V) KaabIusa
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4. BzaumogelicTBue C COIAMU
Bce miéioun pearupyioT ¢ COJSIMHU II0 O0Iei cxeme:

IIEI0Yb + COJIb | —»

HOBOE HOBAS
OCHOBAHUE COJIb

Puc. 32. O6pa3oBaHue ocapgkoB: 1 — rmapok-
cupa megu(ll), 2 — ruppokempa xenesa(lll)

Peaxknuu »Toro Tuma OTHOCST-
cA K pearkuyusam o00MeHad, TOCKOJb-
Ky B IIpoIlecce B3aMMOJENCTBUS HUC-
XOOHBIE BeIlecTBa — IMIEJI0OYb U
COJIb — OOMEHHMBAIOTCSA CBOUMHU CO-
CTaBHBIMHU uacTsaMHU. [Ipu sToM Ba-
JIEHTHOCTh AaTOMOB METaJIJIOB WU
KHCJIOTHBIX OCTATKOB HE U3MEHs-
eTcH.

B pesynbraTe Takumx pearkmuii
BBIIAZAeT 0camoK (|) HOBOro ocHOBA-
Hua (puc. 32):

I I I II Im I I II
2KOH + CuS0, = Cu(0H),| + K,SO0,;
TUAPOKCUT cyabdar TUAPOKCUT cyJabdar
Kaaus menu(IT) menu(IT) Kaaus

I I I1I I 1 I 1
3NaOH + FeCl; = Fe(OH)Sl + 3NaCl.
TUAPOKCHUL XJIOPHU TUAPOKCUL XJIOPHU[
HaTpUs skemesa(Ill)  sxemesa(III) HaTpUs

5. PasnoXeHue IpU HarpeBaHUU
Bce HepacTBOpUMbIe OCHOBAHUSA IIPU HATPDEBAHUU PA3JIaraloTCs 0 00Ieit

cxeme:

HEPACTBOPUMOE t
OCHOBAHUE -

OKCHLI

METAJIIA | t | BOHAA

B X0o4ge TaKuX peaRqu/'I BaJIEHTHOCTHh aATOMOB MeTaJljila He U3MEeHAeTCA:

II t
Cu(OH), =

TUIPOKCHT,

I
CuO + H,0f;

OKCH/I BOJA

mexnu(IT) menu(IT)
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111 ¢ I

2Fe(OH);, = Fe,0, + 3H,01.
TUPOKCHUT, OKCHUL BOZIA
sxesesa(11l) sxestesa(I1I)

B pacmeopax wenoueili un0uKaAmMoOpsvL U3MEHAIONM CE80I0 OKPACKY.

Bce ocrosarusa peazupyrom ¢ KUCLOMAMU C 00pA308aHUeM COJell
u 600bL.

Il énouu peazupyrom ¢ KUCAOMHLLMU OKCUIAMU, 0OPA3YS CONb U 800Y.

Pacmeopumvie 0CHOBAHUA peazupyom ¢ COLAMU € 00PA306AHUEM HO-
8bLX OCHOBAHUI U HOBbLX COJEl.

Hepacmeopumvie 0CHOBARUA PA3NA2AIOMCA NPU HA2PEEAHUU.

n Bonpocbl n 3agaHus

1. Moyemy OCHOBaHMA MPOSABASAIOT PAS OOLUMX XMMUYECKUX CBOWCTB, Ha3blBae-
MbIX OCHOBHbIMN?

2. Kak nameHseTcs okpacka MHOMKATOpPOB B pacTBoOpax LLenoyen?

3. Hanvwunte ypaBHeHVa peakumin B pacTBopax Mexnay BellecTBamMu: rmapoKcu-
OOM KanbLus U a30THOM KUCNOTOW; MMOPOKCMAOM MarHUs U CONSIHOW KUCHO-
TOW; MMAPOKCUOOM Kanusa 1 hocopHOM KMCNoTon. HasoBuTe NpoayKThbl 3TUX
peakumii.

4. Kakve peakuun OTHOCATCA K peakuuam Hentpanusaumm? lMoyemy OHM Tak
HasblBaOTCA? HanuwmTte ypaBHEHMA peakuui HelTpanusaumu, B pesynbra-
Te KOTOpbIX 06pa3yloTCa CONWU: XIOPUA HATpusi; HUTpaT Kanbuus; cynbgar
Kanus.

5. Hannwnte ypaBHeHWs peakumii B pacTBopax Mexzay BeLlecTBamu: rmapoKCu-
oM kanbumsa un okcugom yrnepoga(lV); rmgpokcnaom kKanus U OKCUAOM
docdopa(V); rmgpokecmaom Hatpuss u okemgom cepbl(VI). Hazoeute obpasy-
oLmecs BeLlecTaa.

6. Hanvwnte ypaBHeHUs peakuuini B pacTBopax Mexpny BellecTBaMu: rmapok-
cngoMm kanua un Hutpatom megu(ll); rmapokcugoMm HaTpus U cynbdaTtom
xeneza(lll); rmgpokenaom Kanbuus U XJ0pupgoM aniomMuHus. Hasosute npo-
OYKTbl 3TUX peakuui.

7. V13 npeanoXeHHOro nepeyHs Bolbepute hOpMysibl OCHOBaHWIN, KOTOpble pas-
naratotca npu HarpesaHun: KOH; Fe(OH),; Al(OH)5; NaOH; Mg(OH),. Hanu-
LUNTE YPaBHEHUS BO3MOXHbIX peakuuii, Ha30BUTE UX NMPOAYKTHI.

8. Hanvwwunte ypaBHeHUs peakumii, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECTBUTb
nocnegoBartesibHble MpeBpaLLeHs:

OKCU[ HaTpusi — rnapoKcuLa HaTpus — KapboHaT HaTpus;
Kanbymi — OKcuA KalsbUusi — rMapoKeua Kanbuymss — ¢hocehat Kasbyus;
yrnepon — okeug yrnepoga(lV) — yronbHasi kucniota — kKapboHaT Kasus.
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9. lNpenctaBbTe cebe, 4YTO BaM HEOGXOOAMMO MOMAYYUTb TMOPOKCUA MarHus.
VY Bac eCcTb TONbKO OKCUA MarHusi M consHasa kucnota. 3 npeanoxeHHoro
CnucKa BbibepuTe Ha3BaHWe HedoCTaloLLero BeLlecTsa: Boa, cepHas K1Cno-
Ta, rmgpokecup kanus, okevp docdopa(V). Hanmwure ypaBHeHus Heobxoau-
MbIX peakuuii, Ha30BUTE UX MPOJYKTHI.

10. Paccuutainte maccy pocdopHOM KUCOTbI, KOTopas npopearnpyet ¢ rmapok-
cnaom HaTpus maccon 24 r.

11*. Yrnekucnbi ra3 npopearvpoBan CO LWENOYb, B pedynbrate 4ero o6paso-
Basica KapboHat HaTpus maccon 21,2 r. Hangute o6bemM UCXOQHOMO YrieKkuc-
JI0ro rasa v mMaccy npopearvpoBaBsLUel C HUM LLENOYMN.

FotoBuMmca kK onumnuagam. B pesynstate TEpMMYECKOrO pPasfioXeHus rugpokcmaa
megu(ll) obpasosanace Boga maccon 3,6 r. Hamgute maccy obpasosasLierocs npu
aTom okenga megu(ll) n xmmmdeckoe konn4ecTBo mcxogHoro rupgpokcmnga megu(ll).

Hdomawnuil 3xcnepumenm

W3BecTHO, UTO PACTBOPHI INEJOUEH TAKMe Ke CKOJb3KMNEe, KAK W MBLIO.
3HAYUT JIX 3TO, YTO B MLLIBHOM PAaCTBOPE COAEPKUTCA Ieaoub? UTOOBI OT-
BETUTL HA STOT BOIPOC, PACTBOPUTE HEMHOI'0 MLLIA B TEILJIOM BOAE WM B IIO-
JIYUEHHBIN pacTBOpP A00aBbTE HECKOJILKO KalleJb JOMAIIHEro MHAMKATOpa —
COKa YEePHMKHN WM KPACHOKOUYAHHOHN KamycThl. Uro Bbl Habaiogaere? O uem
9TO cBHAETeJbCTBYeT? PaccKaskure 0 CBOeM HCCJIeSOBAHUM OJHOKJIACCHUKAM
U YYUTEJIO.

§ 18. NMony4yeHne N NpuMmeHeHUe OCHOBAHUM

ITockoJBKY pacTBOPMMBIE M HEPACTBOPMMBIE OCHOBAHUS PAa3JIMUYAIOTCS
MeKAy CcOo00#l II0 HEKOTOPBIM CBOMCTBAM, STH BeII[eCTBA IIOJIYYAIOT PASHBIMU
crocobaMu.

Ilonyuenue wenoueil

OaHUM U3 CIIOCO0OB IMOJIYUEHUS IeJIoueil ABIsdeTcs B3auMoelicTBIe OK-
cumoB aktuBHBIX MetasaoB (Li, Na, K, Ca, Ba) c Bomoit (T. e. ruapaTamus
OKCHUOB), HAIIPUMED:

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

OKCHU[g BOga TUIOPOKCHUL
KaJabusa KaJbIusa

Ilonyuenue HepacmeopuMblX OCHOBAHULL

HepacTBOopuMbIe OCHOBaHUSA IIOJIYUAIOT B3aWMOIEMCTBUEM PACTBOPUMBIX
OCHOBaHM (II1eJI0Ueli) C COJIAMU, HATIPUMED:
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3KOH + Fe(NO;); = Fe(OH);| + 3KNO;.
TULPOKCHUL, HUTPAT TUJPOKCHUT, HUTpAaT
Kaausa sxesesa(11I) sxesesa(11I) Kaaus

O0pasyromueca HepPacTBOPUMBbIE OCHOBAHUSA BBIAEJNAIOTCA M3 PACTBOPOB
B BUe 0CaaKoB (cM. puc. 32).

IIpumenenue ocHOBAHUIL

W3 Bcex ocHOBaHMI HamboJiee IMHPOKOE HMPUMEHEeHMNe HaXOMAT IEJI0OUN.
PacTBop ofHOII M3 HUX BBl HaBEPHSIKA CMOKETe HAWTHU AoMa. ITY KUIKOCTH
mop HazBaumeM «KpoT» (puc. 33) UCIONAB3YIOT B OBITY AJA IPOMBIBAHUA KY-
XOHHOU KaHajausanuu. [lego B TOM, YTO TpyObl B KpaHe IOCTEIIeHHO 3aco-
PAIOTCS OCTATKAMMU KUPaA W JKUPHOU IIUINK, KOTOPHIE MEIIAI0T CTOKY BOJIbI.
A ménoum 06a7al0T CIIOCOOHOCTHIO PACTBOPATH KUPHI. JlOCTaTOUYHO B 3aCO-
peHHy0 TPyOy BJINTH HeOOJbIIIOE KoJuuyecTBO «Kpora», u uepes HEKOTOpOe
BpeMsA mpobJjemMa OyaeT pellleHa.

LA

o calOH)

OCHOBAHNA

Al(OH),
n

e Mg(OH),
=

Pwuc. 33. lNprmeHeHne ocHoBaHWi

NMpaBoobnagaTtens HapoaHas aceeTa
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B mociienaee BpeMs B ObITY IMOJYUUIN IITHPOKOE PACIPOCTPAHEHIE W el0Y-
Hble zeJll — TYCThIE JKUIKOCTH, COAepsKaIue ruapokcus Hatpusa. OHu mpem-
HasHAYEHbI JJis OBICTPOrO YAAJEHHUS OCTATKOB IPUTOPEBIIEro KUpa C Io-
BEPXHOCTH KYXOHHBIX IIJIUT 1 MUKPOBOJIHOBBIX I'[e‘-IefI.

B ropasgo Gosbiiem o6beMe TUAPOKCHUI HATPUA NPUMEHSETCA B XUMU-
YeCKOU MIPOMBIILIEHHOCTH. ET0 MCIIOIb3YIOT B IPOM3BOACTBE MBLIA, :KUIKUX
MOIOIITX CPENCTB, OyMaru, MCKYCCTBEHHBLIX BOJIOKOH, Pa3JIHMYHBIX COJIEH U
HEKOTOPBIX JIEKAPCTB.

pyroe pacTBOprMO€e OCHOBAHNE, KOTOPOE MCIIOJIb3yeTCs B OOJIBIINX MAC-
mrabax, — rugpokcun Kanbmusa Ca(OH),. Ero tTexHumueckoe Ha3BaHUE —
«13BECThb» WU «U3BECTKa». B3Bech 5TOTO0 OCHOBAHUSA B BOJe, HAIIOMHUHAIO-
Ias 0 BHEIITHEMY BHIY MOJIOKO, HCIIOJb3YeTCsA IJiA MOOEJIKU IepeBbeB Bec-
Hoii. JlesaeTcs 9TO AJISI TOTO, YTOOBI IMUMHKY BPEIHBIX HACEKOMBIX HE CMOT-
JIM TIPOIIOJI3TY W3 3eMJIA K BETBAM JepeBbeB. I[eio B TOM, UTO MPU KOHTAKTE
C M3BECTHIO 3TU JUUYNHKY IIorudaoT. KpoMme TOro, ruIpoKCUL KaJabIUA IIIHPO-
KO HCIIOJIB3YeTCs B KaueCTBe CTPOUTEIbHOTO MaTepuaja AJsA IMOo0eJKU CTeH U
moTonKOB. OH BXOAUT B COCTAB CTPOUTEJIBHBIX CMECEH AJIS IITYKATYPKU, ero
4acTo H00ABJIAIOT B IIeMEHTHbBIE PACTBOPLI AJIs YBEJINUEHUA IPOYHOCTH OETOH-
HBIX U JKeJIe300€TOHHBIX KOHCTPYKIIMIA.

Boabiiire KoauuyecTBa TMAPOKCUAA KAJIbIIUSA WCIOJIb3YIOTCSA B IPOU3BOJ-
CTBe caxapa M3 CaXapHOIl CBEKJIBI.

W3 HepacTBOPUMBIX OCHOBAHWI IIPUMEHEHVE HAXOIAT TUAPOKCUIBI aJIf0-
vunusa Al(OH); u maraumsa Mg(OH),. OHu BXOZAT B COCTaB MEIUITMHCKOTO
mpemapaTta <«AJiMaresib», KOTOPBHIM NPUHUMAIOT BHYTPh NPU 3a00JIeBAHUAX
IIPIH.{eBapPITeJII:HOfI CUuCTeMBbI.

JlaGopaTopHbIii onbIT 1

Ilonyuenue nepacmeopumozo 0CHOGAHUA

B mpobupky ¢ pactBopom cyiabhara menu(Il) mobaBbTe paBHBIN 00BeM
pacTtBopa ruapokcuma Hatpusa. Uto HaOaomaercsa? KakoB 1iBeT BBLIIABIIIErO
ocagka?

Hanumure ypaBHeHMe IIPOTEKAOIell PeakIu U YKAKUTE ee THUI.

Pacmeopumvle ocHOBAHUS 00pA3YIOMCSA NPU 83AUMOOelcMBUU AKMUGB-
HbLX MemaJnog ¢ 6000il.

HepacmeopumbLe 0CHOBAHUS NOLYLAIOMCA 8 Pe3yabmame 83aumooeil-
cmaeus uenovell ¢ CoOnaMU.

II[énoyu Haxo0am wWupoxKoe npaKmuieckoe npumeHerue.



MonyyeHve n NpUMeHeHNe 0CHOBaHWIA 85

L) Bonpocbl 1 3agaHus

1. MNepeuncnute n3BecTHblE BaM CrMOCOOLI MONyYeHUs ocHOoBaHMW. Peakumn Ka-
KUX TUMOB NexaT B UX OCHOBE?

2. Hanvwunte ypaBHeHUsi peakuuini MeTannoB C BOAOW, B pea3yfbrare KOTopbIX
06pasyroTCa rMapoKCUabl HATPUA U KanbLus.

3. OKkenppl Kakux MeTasnsioB pearvpytoT ¢ BOOOW C 06pa30BaHUEM LLenoyen?
HanuwuTte Tpu ypaBHEHUSA COOTBETCTBYIOLUMX peakuui.

4. Kak nony4aloT HepacTBOPUMbIE OCHOBaHWA? Hamvwwte no OBa ypaBHEHMWS
peakumii nony4YeHus HepacTBOPUMbIX OCHOBaHUN — rMapokcuaa MarHus u
rngpokeuga xenesa(lll).

5. [1na 4ero B 6bITY MUCMONb3yeTCa MMApoKcua Hatpua? Ha yem ocHoBaHO ero

npumeHeHne? KakoBO MPOMBILLSIEHHOE MPUMEHEHME TMAPOKCMAA HaTpusa?

Kakune ueHHble mMaTtepuarnsl 1 BeLLecTBa Nofy4atoT Ha ero ocHose?

loe HaxoguT NpUMEHeHWe rmpgpokcua Kanbuua? [ng 4yero BeCHOW MpPOM3BO-

outca nobenka CTBONOB AepeBbeB? [lony4veHMe Kakoro BaXKHOrO NpoAykTa

NUTaHUS CBA3AHO C MCMOJSIb30BaHMEM TMAPOKCUMAA Kanbuma?

7. Hanvwunte ypaBHeHWsi peakuuii, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECTBUTb
nocrnegoBartesibHble MpPeBpaLleHus:

Kanui — okecup kanuvs — rugpokeus kanms — rugpokeng meau(ll);
rugpokeng xenesa(lll) — Boga — rugpokeng 6apms — HUTpaT bapus.

8. Hatpun npopearvposan ¢ BOAOW, B pe3ysbraTe 4Yero obpasoBanach LENOYb
mMaccon 16 r. PaccuuTtante maccy UCxogHOro Hatpus m o6bem (H. y.) Bbige-
NMBLLErocs BOOOPOAaA.

9. XvMryeckoe KONMMYeCTBO OKCMAa KasbLus, BCTYMMBLLEro B peakuuio C BO-
nou, pasHo 0,75 monb. Paccyutarte macchl npopearnposasLuei BOAbl U Mo-
JIY4EHHOro rmpgpokcuaa Kanbuus.

10. Paccuntante maccy xnopuga xenesa(lll), npu B3aMmMogencTeum KOToporo ¢
rMOPOKCMAOM HaTpus nonyyuntes rugpokeunp, xxenesa(lll) xummyeckum Konmye-
ctBoM 0,4 Morb.

11. Kycouek kanus pactesopunu B Bofe, a K nosiy4eHHoun LWwénoym gobasunu pac-
TBOp Xxnopupa megu(ll). Mpu aTom o6pasoBanca ocagok maccon 1,96 r. Pac-
cyMTanlTe MacCy MCXOOHOro Kanwus.

o

MoToBuMcesa K onumnuagam. VMimMeetcs cMecb OKCUMAOB HaTpusa U Kanbumsa obLuen mac-
con 90 r. B 31O CMECcU XMMMYECKOE KONMYECTBO OKcuaa Kanbums paBHo 0,5 MoOnb.
Hangnte maccy Boabl, KOTOpas npopearnpyeT ¢ yKkasdaHHOW CMECb0 OKCUOB.

IIpakTnueckasa padora 2

H3yuenue pearxyuu nelimpanusayuu

ITennr paboThI: UBYUUTH AeHiCTBUE KUCJIOT U INeJioueil Ha MHAUKATOPHI,
B3aUMOJEeNCTBUE KUCJIOT C OCHOBaHUAMHU. II0OBTOPUTHL OCHOBHBIE ITPAaBUJIA I10-
BeleHUs 1 paboThl B XUMUYECKOI J1abopaToOpum.
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I. [leiicTBue KMCJIOT M IIejI0Yell Ha MHAUKATOPHI. Vcmoyb3yda OoWH U3
WHAWKATOPOB, paclo3HaiiTe B BBIJAHHBIX BaM IpobOupKax 1 m 2 pacTBODPHI
BeIIleCTB — THUAPOKCHUIA HATPUA W XJOPOBOIOPOIHOM KUCIOTHI. I 3TOTO
B KaXKAYIO MPOOUPKY A00aBbTe 10 1—2 Kamiy pacTBOpa MHAMKATOPA 1 OIpe-
IeJanTe, B KaKOW M3 HUX HAXOAUTCSA PACTBOP IIEJI0UYM, a B KAKOI — PacTBOP
KUCJIOTHI.

II. Peakuusa HelTpaausamuu

1. B npobupKy ¢ 00HApPYKEHHOU BaMU XJOPOBOJAOPOIHONM KUCJIOTON U J0-
0aBJIEHHBIM HHAWKATOPOM IIpHJeliTe MO KaIllJIAM K3 BTOPOIl IIPOOHPKU pac-
TBOP IIEJIOUN, TOCTOSHHO BCTPpAXUBaAsA cMmech. IIé10ub mpubaBasaiiTe 10 TexX
op, IIOKa OKpacKa pacTBOpa He CTaHeT TaKoli, KaK y BOAHOI'O pacTBOpa WH-
mukatopa. CocraBbTe ypaBHEeHUE peaKIMu HeWTpaaus3anuu, Ha30BUTE 00pa-
30BAaBIITYIOCSA COJIb.

2. B npobupky Haneiite 1—2 cm® pacTBOpa ruppoKcuAa HATPUA U J0-
0aBbTe K Hemy 1—2 Kamau pacTBopa GeHoapransenHa. OTMeTbTe TOSBICHUIE
MHTEHCUBHOII MaJWMHOBOII OoKpacKu. HeliTpanusyiiTe Ié1049b pasOaBIeHHOI
cepHoii Kucaoroii. CocTaBbTe ypaBHEHUE PeaKIluM, Ha30BHUTe 00pPasoBaBIIlY-
FOCA COJIb.

§ 19. Conu. CocTaB n Knaccudmkaumsa coneu

IIpu m3yyeHMM XMMHWYECKWX CBOMCTB OKCHUOB, KMCJIOT U OCHOBAHUU BBI
y3HaJU, UTO ATU BellleCTBAa B Pe3yJIbTAaTe PA3JIUUYHBIX PEaKIUH IIpeBpallaroT-
¢ B cosim — Hamubojsiee MHOTOUYUCJIEHHBIN KJIaCC HEOPTAaHUYECKUX BEIIeCTB.

Cocmas coaeil

W3 rypca xumum 7-T7o Kjacca BbI yXKe 3HAETE, YTO COJU — ITO CJIOKHBIE
BellleCTBAa, COCTOSAIIME W3 ATOMOB METAJIJIOB W KMCJIOTHBIX OCTaTKOB. Ilo-
CKOJIBKY PA3HBIX METAJIJIOB M KHCJIOTHBIX OCTATKOB M3BECTHO MHOTO, YKCJIO
00pa30BaHHBIX UMU COJIEll OUEHb BEJIMKO.

BcmomuuM mpaBuia cocTaBJIeHUs (POPMYJI COJIed M X Ha3BAHUIM.

CocTaB KamKa0I COIM OIpeleseTcsd 3HAUEHUAMU BAJIEHTHOCTU COAepiKa-
ImuxcsA B HeW MeTasljia U KHUCJIOTHOrO ocTaTKa. s cocraBieHus (PopMyJbl
CcoJIY, HapUMep, cyJabdaTa aJTloMUHUSA HYKHO CIeaTh CaeayIolee.

1. Hanucaths cuMmBoa MeTasaa amiomMmunus (Al), pagom popmMysny KUCIOT-
Horo ocratka (SO,) 1 yKasaTh CBepXy PUMCKUMU IuppaMy 3HAUCHUSI UX Ba-
aeataoctu (IIT u II):

III 11
AlSO,.
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2. Haiitu maumensbiiiee obiiee kpatuoe (HOK)
9TUX 3HaUeHuu (6) U 3amucaTh €ro BeJIUUYUHY HOCe-
penguHe HaJA PUMCKUMU ITu)paMu:

6
Im 11

Al SO,.
3. HaliTnu wuHOEKCHI [OJsI AaTOMOB MeTajja
UM KHCJOTHOTO OCTaTKa, II00YEePenHO pasnesiuB
HOK na sHaueHusa WX BAJEHTHOCTU: WHAEKC IJIA
Al=6:1II = 2; uagexc gasa SO,=6:1I=3. Cremosa-
TeJbHO, hopmyia cynbdaTa amiomuausa — Al,(SO,)s.
HasBanue 11000 COJIU COCTOUT 13 ABYX CJIOB —
Ha3BaHUA KHUCJIOTHOTO OCTaTKa (B MMEHUTEJIbHOM
naje)ke) ¥ Ha3BaHUS MeTaJaa (B POAUTEJIbHOM IIa-

ne:xxe). Ilpumeps: AlICl; — xyopupa aaOMUHUA;
BaS0O, — cyasdar 6apus; K,CO; — rapbonar Ka-
aua; Mg(NO;s), — mHuTpar maraus. Ecam merann

IIPOSIBJIAET IIEPEMEHHYI0 BAJIEHTHOCThb, TO €€ 3Ha-
YeHHUA YKa3bIBAIOTCA PUMCKOM ITU(PPOIl B CKOOKaxX
ImocJjie Ha3BaHUs MeTaJlla, HallprMep:

11

FeSO, — cyuasdar xenesa(Il);
II1
Fe,(S0,); — cyasdar xemnesa(lll).

Bce cosmm — BemjecTBa HEMOJEKYJIAPHOIO
crpoenusd. IIpy KOMHATHOM TeMIlepaType 5TO —
TBepAble KPUCTAJJINUECKIE BeIeCTBa CAMOM pas-
HOoOOpasHoO¥ oKkpacku (puc. 34).

Puc. 34. BHewHuii Bug Hekotopbix coneit: 17 — Na,CrO,,
2 — K,Cr,0,, 3 — NiSO,, 4 — NaCl, 5 — CuSQ,,
6 — KMnQO,, 7 — CoCl,
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Y4yeHble npegnonaratT, YTO CNOBO «COJflb» MPOUCXOOUT OT CrOBa «COSIHLIE».

[eno B TOM, 4TO NOA BO3OENCTBMEM TEMSbIX COSIHEYHBIX fy4en BOoAa HEKOTO-
pbIX 03ep McnapsieTcs, ocTaBnsaa Ha AHe TBepaoe 6enoe BelecTso. OHO NPULLINIOCH
no BKYCY APEBHUM JIIOLAM UM MPOYHO BOLUMO B XM3Hb MOA Ha3BaHWEM «Cofib». [103-
)€ 3TO CMOBO CTanM WUCMOMb30BaTb BO MHOXECTBEHHOM 4ucne Ofsi 0603Ha4YeHus
LLefnioro kracca OfHOTUMHbIX BELLECTB, KOTOPbIE Bbl CeMyac M3y4aeTe.

Kaaccugpurauus coseil

ITo cmmoco6HOCTH pacTBOPATHLCA B BOJE BCE COJIU MEJATCA Ha ABe 0OJbIINe
TPYIOBI — pacmeopumbvie U Hepacmeopumvie. Ilpumepsr cojell KakIou u3
9TUX T'PYII IPUBEIEHBI Ha CIEeAYIOIell cxeme:

/ Conn \

PacrBopumbie HepactBopumbie
NacCl, Na,CO;, NaNO,, CaCl,, BaSO,, PbSO,, CaCO;,
Ba(NO,),, AgNO;, MgSO,, MgCO;, AgCl, CuS, PbS,
CuSO,, FeSO,, ZnCl,, K,S, Cas(PO,),
AI(NO,);, NasPO,, FeCl,

Nudopmariuio 0 pacCTBOPUMOCTH COJIEH B BOJe BbI HailifieTe Ha (opsatie 2
yueOHOTO0 mocodus.

Coau — caoJ)cHble eujecmea, COCmosujue u3 amomos MemaJaos U
KUCJIOMHBLX 0CMAMKO8.

Bce conu — maeepdvie KpucmaJniuveckue euLecmaa.

ITo pacmeopumocmu 6 600e coru nodpa3densiiomces Ha pacmeopumbsle
U Hepacmeopumbvle.

9 BOHpOCbI n 3apgaHuva

= 1, Kakue BeLLecTBa Ha3blBAIOTCA CONAMU? Hamuwute dopMynbl NATU U3BECT-

HbIX BaM COSfiell N Ha30BUTE UX.

2. CocTtaBbTe XMMUYecKue dopMynbl coneni: Hutpat >xenesa(ll); kapboHaTt Ka-
nus; xnopug anomMmuHng; cynedat xenesa(lll); docdat kanua; kapboHaT mar-
HWUSI; CUNUKaT HaTpus.

3. Hanuwunte dpopmyrnbl U Ha3BaHUA COMeEn, B COCTaB KOTOPbIX BXOOAT:
a) aToMbl MarHus U octaTku POCOPHON KUCHOThI;
6) aTOMbl LIMHKA M OCTaTKM a30THOW KUCNOThI;
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B) aTOMbl aJIlOMUHMA U OCTATKU CONSHON KUCNOTI;
r) atomsbl xenesa(ll) n octatkm cepHOn KUCNOTbI;
[) aTOMbl HaTpUs U OCTaTKU KPEMHUEBOW KUCIIOTbI.

. Hanuwwure ypaBHEeHUA peaKu,vu7| M Ha30BUTE COJIN, o6pa3yrou.|,mecsl npu B3au-

MOOENCTBUN BELLIECTB:

a) okcuga anioMMHUSA U a30THOW KUCNOTbI;

6) okcmpa docdopa(V) n rmgpokcmaa Kanbums;
B) rmapokcuga Hatpus u okeupaa yrnepoga(lV);
) CEPHOWM KWUCMOTbI U OKCUAA MarHus;

) rmagpokemaa Kanvsa u Hutpata xenesa(ll).

. Paccunrtarite maccoBble Oonu antoMUHUA B ero xnopuge un cyan)aTe. B ka-

KOW M3 conen maccoBas gonsa metanna 6onbLue?

.B KapéoHaTe HEen3BeCTHOro ogHoBasieHTHOro Metasyia mMaccoBaa [onAa Kuc-

nopopa coctaenset 45,3 %. Onpenennute HEM3BECTHbIA MeTans.

. BbibepuTe cmecb coner, KOTOpYto MOXHO MOSIHOCTLIO PacTBOPUTL B BOAE:

a) AI(NO,);, CaCO,, CaCly; 6) KBr, KNO,, MgSO,;
8) KNO,, KBr, BaSO,; r) Cay(PO,),, ZnSO,, NaCl.

Paccumtante maccy cMecu HuTpata HaTpus U KapboHaTta UMHKA, B KOTOPOW
MX XMMWYECKUEe KOnmyecTBa paBHbl COOTBETCTBEHHO 0,4 monb 1 1,2 MOJSb.

. Hangute xnmmyeckoe Konm4ectso Xnopwuga Hatpus, KOTOprVI HY>XHO nob6aBunTb

10.

11.

K HATpaTy kanua mMaccon 55 r gns nony4eHus cMmecu obLlen maccom 78,4 r.
Yemy paBHa macca cynbara anoMmHUS, ECIN XMMUYECKOE KONTMYECTBO 3TO-
ro sewlectea B 100 pa3 MeHbLUe ero OTHOCUTENbHOW (DOPMYISIbHOW Macchbl?
Paccuntante obLiee XMMUYECKOE KONMYECTBO KapboHata Kanua v HuTpata
MarHms B MX CMECW, eClM MaccCbl yKa3aHHbIX COfieli paBHbl COOTBETCTBEHHO
13,8 rmn 29,6 r.

FoToBuMca K onumnuapam. B okcuge HEM3BECTHOrO TPEXBASIEHTHOrO MeTansia mac-
cosasa fona Metanna cocrtasnger 52,9 %. Hangute maccoByto OO0 3TOro e MeTtan-
na B ero xsopuge.

§ 20. Xumn4yeckue cBoMUCTBa CONEM

s GOJBIIMHCTBA COJiell XapaKTepHBI PeaKIIUM 3aMellleHusa u oOMeHa,
a AJA HEeKOTOPBIX ellle W PeaKIMHU pasyioKeHud. [JosHAKOMHMCA C STUMU
peakusaMu IogpoOHee.

1. Peaknum ¢ MmeTagjgaMu

Cosi pearupyioT ¢ MeTaJIJIaMHU II0 ODIlell cxeme:

COJIb + METAJLII —>

HOBAd HOBBI
COJIb METAJLJI
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IIpu sTom Bcerma Oosiee aKkmMuBHbwLL Me-
maJnn, PaAcnonoHeHHblil 6 pady AKMUEHO-
cmu Jegee, 8blmecHsem u3 CoJU MeHee aK-
MUBHBLIL MemaJs, KOmMOpwvliL PACNOLONEH
8 amom pady npaeee (cMm. dopaar 2).

IIpumepsl peaKmmii:

I I oI 1
3CuCl, + 2Al = 2AICl; + 3Cul;
XJIOPH], aTIOMU- XJIOpUL Menb
menu(IT) HUAN ANIOMUHUA
I I Inmr 1
3AgNO; + Fe = Fe(NO;), + 3Ag|.
HUTpAT JKeJIe30 HUTpAT cepebpo
Puc. 35. «CepebpeHune» MOHETbI cepebpa sxeesa(I1l)

O6pa3y10n1nec5i B 9TUX PEaKIMUAX MeHee aKTHBHBIE€ METaJlJIbI OCaKaaroT-
Cd Ha IIOBEPXHOCTH 0oJiee aKTUBHBIX METAJIJIOB B BHUge pBIXJIOﬁ KOPOUYKMH. O,E['
HaKO, eC/Jii MeHee aKTHUBHBIM MeTaJIJIOM ABJIAETCA HHUIKad PTYyTb, OHa BbI-
AejideTcda B BUujae CILJIOIITHOM 6JIeCT5:[H.IefI mieHku. Ha aTom ee cBoiicTBE OCHO-

BaH OUYeHb MHTepecHBIN onmbIT «CepedpeHne MOHEThI». B pacTBOD coiu PTYTHU
Im I
Hg(NO;), omyckaioT MeAHYIO MOHeTY, U IPaKTUYEeCKU cpasy Ke ee IIOBePX-

HOCTh CTaHOBUTCA OJjecTsaleil, Kak cepedpo (puc. 35). IToT OJeCcK HUKAK He
CBsI3aH C cepeOpoM, OH O00YCJIOBJIEH BBIAEJEeHUeM OJIeCTAIeld PTYTH:

Im I I I

Hg(NO;), + Cu = Cu(NO;), + Hg|.
HUTpAT Menb HUTpAT PTYTH
pryTu(II) menu(IT)

ITomuuTe! PTyTh 1 ee conu AxoBuThl! IlosTOMY HJaHHBIA OIBIT HEJIb3s IIbI-
TaThCA BBIIIOJHUTH CAMOCTOSATEIBHO.

2. Peaknum ¢ xucaoramu

BbI usyunam xuMuuecKue CBOMCTBA KIUCJOT U yiKe 3HaeTe, UYTO B BOAHBIX
pacTBOpax OHU PearupyIoT C COJAMU, 00pa3ys HOBbI€ KUCJOTHI U HOBBIE CO-
au. Ecau KHCJIOThI pearupyioT ¢ COJAMU, TO, HECOMHEHHO, OyeT HMpPaBUIb-
HBIM CKas3aTh, UTO COJIM PEATrMPYIOT ¢ KUCJIOTAMMU.

Hrakx, B BOOZHBIX PacTBOPaxX COJIM PearupyioT ¢ KHUCJIOTAMU II0 00IIeil cxeme:

HOBA{ HOBAdA

COJIb + KHCJIOTA — CoJIb + KIVICJIOTA
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Oo6paturte BauMaHue! B xode peakyuil amozo muna 8ajeHmHOCMb amo-
MO8 Memanno8 U KUCAOMHbLX OCMAMKOE He U3MEeHACMC .

At pearKnuu IIPOTEeKarwT, €CJIn OJHO M3 06pa3y101111z1xc;1 BeIlleCTB BbIIIaA-

IaeT B OCaJOK WJIM BBIZleJIseTCsA W3 pPacTBopa B Buie rasa (cMm. puc. 32), Ha-
npumMep:

I I I II I II
BaCl: + H,SO, = BaSO,| + 2HCl
XJIOPU] cepHas cyabdar  XJOPOBOAOPOAHAA
Gapus KHCJI0Ta Gapus KHCJI0Ta
I 1I I1I 11 I II
K, S + 2HClI = 2KCI + H,St.
cynabduny  XJI0pPOBOAOPOSHASA XJIOPU], cepo-
KaIusa KHCJIoTa KaJus BOJIOPOJZ

Peaknuu 5TOro THUIA OTHOCATCS K PeaAKUusM 00MeHad, MOCKOJIbKY yua-

CTBYIOIIIM€ B HUX MCXOJHBIE€ BeIlleCTBa 00MEHMBAIOTCS CBOMMMU COCTABHBLIMI
JacTAMMU.

3. Peaknmuu co memgouamu

WzyunB XxmMMUUecKHe CBOMCTBA OCHOBAHUM, BBl Y3HAJM, UTO OCHOBAHUS
(11é10um) pearupyioT € COJIAMU, 00pasys HOBbIe OCHOBAHUS M HOBBIE COJIU.
Bygner coBepiiieHHO IpaBUJIBLHBIM, UTO 3TU K€ IMPOAYKTHI 00PasyoTcsa U IIPHU
B3aMMOJeICTBUM COJIEHl C OCHOBAHUAMMU.

Wrak, conm pearupyior co IMeJoYyaMu 1o o0Inei cxeme:

CoJib + OCHOBAHUE . HOBAdA HOBOE
(IIIEJI0YR) COJIb * | OCHOBAHUE

O6parure BuuMaHue! B xode makux peakyuil 6aieHMHOCTb AMOMO8 Me-
maano8, eudpoKcozZpynn u KUCiOMHbLX OCIAMKO8 He U3MEHACMC .

9Tu mpolecchl MPOTEKAIOT, €CAU OAWH MIu oba MPOAYKTA PeaKIuil He-
pacTBOPUMEBI B BOJie, HAIIPUMeED:

I 11 I I 1 11 1I
FeSO4 + 2NaOH = Na,SO, + Fe(OH) K
cyabdar TULPOKCHUL, cyabhar TUAPOKCUL
sxesesa(ll) HATPUA HATPUA sxemesa(ll)
I 1II Im I II 1I
ZnSO, + Ba(OH), = BaSO,| + Zn(OH)zl
cyabpar TUIPOKCUT cyJabdar TUAPOKCUT

IMUHKA Gapus bapus MUHKA
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4. PeakKnuu ¢ APYTUMU COJNAMHU
Cosu B BOOHBIX PACTBOPAX BCTYHAIOT B PeaKIuu oOMeHa C APYTUMU CO-
JAMH II0 o0IIei cxeMme:

HOBAdA HOBAS

COJIb + COJIb —> CoJIb COJIb

O6patute BHUMaHue! B xo0e peakyuil amozo muna 6aJeHmMHOCMb AMo-
MO6 Memaano8 U KUCLOMHbLX OCMAMKOE He U3MeHAeMCs.

9T peaKIUU TPOTEKAIOT, ecJau OJHA MM 00e HOBBIE COJIM HEPACTBOPU-
MBI B BOJjie:

I I I 1I II 1II I 1
CaCl, + Na,CO; = CaCO;| + 2NaCl
XJIOPU], KapOoHaT KapOoHaT XJIOPU],
KaJabIug HaTpUA KaJabIug HaTpUA
I 1I II 11 II II II II
CuSO, + BaS = CuS| + BaSO,|.
cyJbpdar cyabhum cyabhumg cyJabpar
menu(IT) Gapus menu(Il) bapus

CoJi HEKOTOPBIX KUCIOPOLCOAEPKAIINX KUCJIOT PA3IaraloTcs P Harpe-
BaHMUU C 00pa3oBaHMEM OCHOBHOI'O M KHCJIOTHOI'O OKCHUJOB IIO ODIeil cxeMme:

t OCHOBHBIN KNCJIOTHBIN
COMB | — OKCHI] + OKCHIL

B xome Takux peaxiinii Bcerga odopasyeTcs ra3oo0pas3HbIii KMCJIOTHBIN OK-
cun. OH COOTBETCTBYET KMCJIOTE, OCTATOK KOTOPO#l comeps:kuTcsa B coau. Ilo-
CKoJBbKY yroabHO# Kuciaore H,CO; cooTBercTByeT KucaotTHbiil okcuzn CO,, To
IPU PABJIOKEHUY MHOTUX COJIeH YKasaHHON KUCJIOTHI 00pasyeTcs 9TOT OKCHU:

1 P i |
CaCO, = CaO + CO,1.

KapOoHat OKCH[ OKCH[,

KaJIbIIUs Kamprusa  yraepoxa(IV)

ITo mpuBeneHHON cxeMe pas3JiaraloTCa M HEKOTODBIE COJIU CePHUCTON KUC-
aorsl Hy,SO3, KOTOPOII COOTBETCTBYET KUCIOTHBIN oKcug SOyt

1 P i
BaSO, = BaO + SO,l.
CyJab(uT OKCH] OKCH

bapus bapus cepnI(IV).
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Oo6pature BEMMaHue! B xode amux peakyuil 6aieHMHOCMb AMOMOE Me-
maJano6 He U3MeHAeMmcCs.

Hna 6orvuwiuncmaea coJseill xapaKmepHsvl peaKyul 3ameu,eHus u oome-
Ha, HeKomopbvle CONLU PA3AAZAIOMCA NPU HAZPEBAHUU.

Conu peazupyrom ¢ memannamu ¢ 00pa308aHUeMN HOB0U COLU U HOB0-
20 memadJana.

Coau peazupyiom ¢ Kuciomamu ¢ 00pa308aHuemM HOB0U COLU U HOB0UL
KUCJLOMblL.

Coau peazupyiom co wenouamu, 00pas3ys HO8YH CoLb U HOB0€ OCHOBAHUE.

Conu ecmynaiom 6 peaxkyuu ¢ Opysumu CoOnIMuU, 06pa3ys HOBble CONLU.

JlabopaTopHBIA ONBIT 2

B3aumodeiicmeue pacmeopos coneil ¢ memaniamu

HauneiiTe B mpoOupky pacTtBop cyiab@para menu(Il) oobemoMm mpuMepHO
5 cm®. OmycTuTe B BTOT PACTBOP OUMINEHHBIH OT PiKABUMHBI U SKUPA JKeJIes-
HBII TIpeaMeT (TBO3Mb, KAHIIEJAPCKYIO CKpenKky). UTo HabomgaeTca mpuMep-
HO uepe3 1 MmunyTy?

Hanumunre ypaBHeHNe HPOTEKAOINeil peakIiuy 1 OUpeLenuTe ee THIIL.

9 BOHpOCbI n 3apaHuva

1. Kakve Tunbl peakuun xapakTepHbl Ans 6onblUMHCTBa conen? HanuwuTe no
OBa YpaBHEHUsI peakuuin Kaxaoro U3 ykasaHHbIX BamMy TUMOB.

2. Kakve na metannos — Zn, Au, Fe, Hg, Mg, Al, A — BbITECHAIOT Medb 13
cynbhata MeauM B BOOHOM pacTBope? Hanuwwurte ypaBHEHUS BCEX BO3MOX-
HbIX peakLuui, Ha30BUTE BeLLEeCTBa.

3. B pactBope cofepxarca HuTpaTbl HaTpus, kanbuus, megu(ll) n cepeépa(l).
B aT0T pacTtBOp A06aBnsnmM UMHK OO0 3aBepLUEeHUs BO3MOXHbIX peakuun. Ka-
Kue BellecTBa cofepxarca B obpasoasLlemMcs pactsope? O60CHynTe CBON
OTBET.

4. B ogHOM M3 CTaKkaHOB HaxogmuTcs pacTBoOp KapboHaTta Kanus, a B Apyrom —
pacTtBop xfiopuaa 6apus. B Kaxabli U3 cTakaHOB NPUUIM PacTBop CepHON
KucnoTbl. Kakne naMeHeHus OOSMKHbI NPy 3TOM Npousontu? Hanuwure ypas-
HEHUS1 COOTBETCTBYIOLLMX PeakLMi, HA30BUTE UX MPOOYKTbI.

5. Ncnonb3ys ceBefeHnss 0 pacTtBopuMocTu conen (§ 19), obbscHWUTe, noyemy
B pacTBope:

a) KapboHaT HaTpus pearnpyetr C XI0puOOM KasnbUus, HO He pearupyet
C XI0pUaoM Kanus;

6) xnopua HaTpus pearvpyet ¢ HATpPAToM cepebpa, HO He pearupyeTt C HUT-
paTtoM KanbLus;
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B) dpochar HaTpus pearmpyeT C HUTPaTOM MarHusl, HO He pearvmpyeT C HWT-
patom HaTpus.
Hanuwurte ypaBHeHUsT BO3MOXHbIX peakuui, Ha30BWUTE obpasyloLlimecs Be-
LecTBa.
6. Hanvwnte ypaBHeHMA peakumi Mexay BellecTBamMu:
a) xnopugom meau(ll) n rmgpokenaoom Kanus;
6) rugpokcuaom Hatpusa u cynbcaTtom xeneza(lll);
B) MMAPOKCMAOM KasbLMa U HATPATOM MarHus;
r) cynbatoM HaTpus U rmapokKcuaom 6apusi.

7. NpencTaBbTe, YTO B OOHOM M3 CTaKaHOB HaxOOUTCHA PacTBOP HUTpaTa Kanus,
a B Opyrom — pacTBOp HuUTpaTta kanbuus. PactBop kakow u3 conein — NaCl
unn Na,CO; — HyXHO [06aBUTb B KaXObIA U3 CTAKaHOB, 4YTOObI pacrno3HaTtb
nx cogepxmmoe? O6bACHWUTE CBOW BbIOOP. HanvwuTe ypaBHEHME COOTBET-
CTBYIOLLEN peakuuu, Ha30BUTE ee MPOAYKThI.

8. Hanvwunte ypaBHeHWs peakuuit, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
nocneposaresibHble NpeBpaLleHns:

Xs0pua HaTpusi — XJ10POBOJOPOA[HAS KUC/IOTa — a30THas KUC/oTa;
cynbepat meau(ll) — rugpokevg mean(ll) — Hutpat megu(ll) — megp — Ok-
cug meau(ll);

KapboHaT KarnbLUusi — YITIEKUCIIbIV ra3 — KapboHaT Kasvsi — HUTPpaT Kasus.

9. Paccuutarite maccy >xenesa, Kotopoe npopearupyet ¢ cynbgartom megu(ll)
maccoun 32 r.

10. HangmuTte 06beM (H. y.) YrNEeKMCnoro rada, KOTopbivi BblAENUTCA NpU pacTBo-
peHun B COMSHOM KMCNOTe kapboHaTa kanblmsa maccom 15 r.

11. Hangute XnMMnMyeckoe KOnM4ecTBO M 0ObEM YIMEKUCIOro rasa, KoTopbli 06-
pasyeTcs npu TEPMUYECKOM pas3fioxXeHnn kapboHaTa Kanbuusa maccon 40 r.

FotoBumcsa k onumnuagam. K pacteopy Hutpata >xenesa(lll) npununu pacteop He-
M3BECTHOM LLUENnoyn, B pesysbrate yero obpasoBasiacb COflb — HUTpaT Kanus u
HepacTBOpMMOe OcHoBaHve maccoi 10,7 r. Paccuutante maccy npopearvpoBas-
LIEen LLENOYN.

§ 21. MNony4yeHue U NpUMeHeHUe conew

Mmuorue u3 coJjieit, HaXOOANINX IIPAKTUUYECKOE IPUMeHeH1e, II0JyJYaoT Ha
XUMUYECKUX TPeanpuATuAX. IJid 9TOro MCIOJB3YIOT pas3jaudyHble PeaKIuu,
B TOM YICJIE U T€, C KOTOPBIMU Bbl MO3HAKOMUJINCEH IIPU HU3YUEHUUN XUMHUUE-
CKHMX CBOMCTB OKCHIOB, KICJIOT, OCHOBAHUI U cojieli. BaxkHelnmumu ciocoda-
MU IOJIYYEHHUSA COJIeH SIBJIAIOTCA CJeLyIOIie.

1. BsaumogelicTBrMe MeTAaJIJIOB C HeMeTaJJaMu

Muorue merajjibl BCTYIIAIOT B XUMHUUYECKHE PeaKIlnu ¢ HamboJiee aKTUB-
HBIMU HemeTaIamu — xJjopom Cl,, 6pomom Br,, mogom I, a Takike ¢ cepoii S.
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IIpu sTOoM 00pasyioTcs COJIM COOTBETCTBYIONIUX OECKUCJIOPOIHBIX KUCJIOT.
Hampuwmep, B pesysbraTe peakmuii MeTaJJIOB ¢ XJOPOM 00pPa3yIOTCA X.JOPU-
ObL — COJIM XJIOPOBOIAOPOIHOM (COJMAHOM) KUCIOTHI:

2Na + Cl, = 2NaCl;
HaTPUI XJIOP XJIOPHUT
HaTPUA
Ca + Cl, = CaCly;
KaJabIUil  XJIOP XJIOPUL
KaJIbI{Us
2Fe + 3Cl, = 2FeC(Cls;.
JKeJIes0 XJIOD XJI0puz
sxesnesa(Ill)

IIpu B3auMOAEMCTBUU METAJJIOB C cepoil 06pas3yioTcsa cyab@udbl — COJIU
CEePOBOIOPOIHON KMCJIOTHI:

Kajauii  cepa cyabgpug
KaJus
Fe + S = FeS;
JKeJjle3o  cepa cyas(ug
'xesnesa(ll)
2A1 + 3S = ALS,.
ANIOMUHUHA cepa cyabdus
AJIIOMUHUSA

2. BzaumogeicTBrUe OCHOBHBIX OKCHJOB C KHCJIOTHBIMU OK-
cugamMu

Muorue coJii KHMCJIOPOACOAEP ;KAINX KHCJIOT 00pasyiTCs B pes3yJbTaTe
peaxiuii OCHOBHBEIX OKCHUIOB C KHCJIOTHLIMU OKCHIAMM, HAIIPUMEP:

Nazo + 002 e Nazc()g;
OKCHJ OKCH[ KapOoHAT
HATPUA yraepoza(IV) HATPUA
KzO + N205 e 2 K NO3 M
OKCH[ OKCH[ HUTPAT
Kaaus aszora(V) Kaaus
3CaO + P205 = Ca3(PO4)2;
OKCHUJ OKCUJ docdar
KaJbIusd dochopa(V) KaJlbIusa
MgO + SO; = MgSO,.
OKCHU]T OKCHU[ cyasdar
MarHusa cepni(VI) Mar"usd
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3. BzaumopgelicTBue OCHOBHBIX OKCHUIOB C KHCJIOTAaMU
BasXHBIM CIIOCOOOM IIOJIYUEHUS COJIEHM ABJISAETCA B3aMMOLEMCTBUE OCHOB-
HBIX OKCHIOB C 0OECKHCJIOPOLHBIMH M KICJIOPOACOAEPKAIIMMU KMUCJIOTAMMU:

Na20 + H2S = Nazs + HzO;
OKCH[ CepOBOJOPOSHAA  CyIb(pun BOZA
HATPUA KHCJIOoTa HATPUA
FeO + 2HCI = FeCl, + H,0;
OKCHU[, colaHasa XJIOPHT BOJA
sxesnesa(1l) KHCJIOTa sxemnesa(ll)
KzO + H2S04 e KzSO4 + H20;
OKCHU[ cepHasa cyabdar BOZA
KaJIusg KHUCJIOTa KaJuusa
OKCH] asoTHAaA HUTPAT BOJA
MarHUA KHUCJIOTa MarHUA

4. BsaumogelicTBrue KHCJIOTHBIX OKCHJOB CO IfeJOoOUYaMu

Cosi KMCJIOPOCOMEPIKAIIUX KUCJIOT MOMKHO MOJYYUTh B3BAUMOAENCTBUEM
KHUCJIOTHBIX OKCHUJIOB CO II[eJIOUaMMu:

OKCHUJ TUPOKCUT KapOoHAT BOZA
yraepoga(IV) KaJus Kanusd
OKCHUJ TULPOKCUT, cyabdar BOZIA
cepni(VI) KaJabIiusd KaJabIusa
P205 + 6NaOH e 2N33PO4 + 3H20;
OKCHU[T TUAPOKCUL dochar BOZIA
dochopa(V) HaTpUA HaTpUA
N,O; + Ba(OH), = Ba(NO,), + H,O.
OKCH] TUAPOKCHUL HUTPAT BOZIA
azora(V) bapus bapus

5. BsaumopmeiicTBue coJjieil ¢ KUCJIOTaMu
Coun O6pa3y10TCH TaKe B peayJbTare BSaHMOlIefICTBI/IH coJieli ¢ KHCJIoTa-
MH, eCJI OOVH N3 IIPOAYKTOB PEaKIIMN BBIOEJIAETCA B BHAE OCaJKa WNJIM rasa:

AgNO; + HClI = AgCl] + HNOs;

HHUTpAaT COoJIAHAaA XJjopung a30THadA

cepebpa KHUCJIOTa cepebpa KHCJIoTa
CaCl, + H,SO, = CaSO,| + 2HCI;
XJIOPUZ, cepHasa cyabgar coJigHadA

KaJjJablusa KHucJjaoTa KaJabluda KucJjora
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KzS + H2S04 = K2$O4 + H2ST;

cyabhun cepHas cyapdar  CcepoBOAOPOJ
KaJIns KHCJIOTa KaJIns
ZnCO3 + 2HN03 = Zn(NO3)2 + HzO + COzT .
KapGoHaT asoTHAs HUTpPAT BOZA OKCH[
MUHKA KHCJIOTa MUHKA yraepoxa(IV)

6. BaaumMogedicTBHe COJIeld CO IH[eJOoUYaMU

OgHuM u3 CIIOCOOOB IIOJNIYUEHUS COJIeH SABJISEeTCA B3aUMOAEHCTBUE CO-
Jeit co mieaouamu. Ilpu sToM oaMH Mau 00a IPOAYKTA PEAKIINN BBIAEISIIOTCS
B BUEe OcCamKa:

CuSO, + 2NaOH = Cu(OH),| + Na,SO,

cyabhar TUAPOKCHUL TUAPOKCHUL cyabdart
menu(IT) HATpUsA menu(IT) HATPUA
KapOoHAaT TUIPOKCUL TUIPOKCHUT KapOoHaT
KaIusa KaJIbIIUA KaIusa KaJIbI[UA
Fe(NO3;); + 3NaOH = Fe(OH);| + 3NaNOs;
HHUTpAT TUIPOKCHU] TUIPOKCHU] HUTpPAT
sxesesa(11l) HaTpUA sxenesa(Ill) HATPUA
MgCl, + 2KOH = Mg(0OH),| + 2KCI.
XJIOpUL, TUIPOKCHUL TUAPOKCUL XJIOPHT
MarHUS Kauus MarHUS KaJIus

7. BsaumMopgelicTBUe COoJell ¢ MeTaJdjJaMu
Coan 00pasyroTcsa TaksKe B pesyJbTaTe B3aMOLEHCTBUA METAJJIOB C CO-
asavu. IIpu sTom 6GoJjiee aKTHBHBIE METAJLILI BBITECHAIOT MeHee aKTUBHBIE Me-
TAJIJIBI U3 UX COJIEH:
Fe + CuCl, = FeCl, + Cul;

JKeJes0 XJIOPHU] XJIOPH]T Melb
menu(Il)  xemnesa(Il)

Cu + Hg(NO;), Cu(NO;), + Hgl;

Menb HUTpAT HUTpaT PTYTh
pryTu(II) menu(IT)

Zn + Pb(NO,), = Zn(NO,), + Pbl;

UHK HUATPAT HUTPAT CBUHEI]
ceuuma(Il) IUHKA

Al + 3AgNO, = AI(NO,); + 3Ag|.

ATIOMUHUHI HUTPAT HUTpAT cepebpo

cepebpa ATIOMUHUS
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Coau 8 npupode u 8 n08CeOHeBHOU HUSHU Ues08eKa

CoJix MIPOKO pacHpocTpaHeHbl B mpupoae. OrpoMHOe UX KOJIUUECTBO CO-
IepikuTcsa B rugpocdepe, T. €. B KUAKON 000JI0UKe HAIllel ILJIaHeThl — BOJe
OKeaHOB M Mopei. Bbl, HaBepHAKA, 3HaeTe, UTO MOpPCKas BOJA COJIOHOBATO-
ropbKas Ha BKYyC. OTO 00bsACHSETCA HAJIMUMEeM B Hell PACTBOPEHHBIX COJIEH.
Ocobenno MHOTO UX B Boge MepTBoro mops. IIpeacraBbTe, UTO B OLHOM JIUT-
pe Boabl 3TOoro Mops comep:xuTesa oT 350 mo 420 r coxeit! Obmiaa ke macca
coJiei, paCTBOPEHHBIX B BOJe BCeX MOPell U OKeaHOB HAIllell IIJIaHeThl, OrPOM-

Ha ¥ paBHa mpuMepHOo 5+ 10! kr. Oxom0 % BTOI MAacChI IPUXOAUTCH HA XJIO-

pun matpusa NaCl, a ocTaBIIyiocsad YacThb COCTABJISAIOT COJM KaJlus, Kajb-
1us, MarHud, JKeJjieda U APYrux MeTaJIoB. Boma oKeaHOB 1 MOPEH COMEePIKUT
COJI, B COCTaB KOTODPBLIX BXOAAT aTOMBI 60JII>HII/IHCTBa N3BECTHBIX XUMHMNYE-
CKUX JJIEMEHTOB.

Xuiopun HaTPUA W XJOPUM KaJIus B BUAE TOPHON IIOPOABI CUJLbBUHUMA
(puc. 36) comepsrkaTcsa m B TBePAOU 000JIOUKe HAINEH IJIAHETHI — 3€MHOM
Kope. B HEKOTOPBHIX ee yU4acTKaxX, PACIIOJOKEHHBIX HE OUYeHb HAJEKO OT II0-
BEPXHOCTU, dTUX COJieli ocobeHHO MHOTOo. Takue yuacTKHU CYIIIM Ha3bIBAIOT-
cst mecmoposxcoerusmu. OTHO U3 KPYMHENIINX B MUPEe MECTOPOKIEHUI CUIIb-
punura (CrapO0uMHCKOE) HaxXOoAuTCsa Ha Teppuropun PecnyOoinuku Besapych
(Conuropckuit paiton MuHCKOM 00JacTH!).

K BaskHeHIIUM OPUPOSHBIM COJSIM OTHOCSTCS TaKiKe KapOOHAT KaJIbIIU
CaCO;, dpochar xanbiiusa Cas(PO,), u cyabhar xanbiiusa CaSO,. Boabiue 3a-
JIesKu KapOoHaTa KaJbIlus B BUIe M3BECTHIKA M MUHepaja KaJbIlUTa BCTpPe-
YaroTCA HA MOBEPXHOCTU 3€MJIM, a B BHUJE MeJia — Ha JHe OKeaHOB U MOPEe.
OG6paTuTe BHUMaHNEe: MeJI, KOTOPBLIM BbI IMUIIIETe HA JOCKEe, — OJHA M3 CaMBIX
paciIpocTpaHeHHBIX Ha Halleli IIJIaHeTe coJieli!

Boubimoe 4umciio coseil mCIoab3yeTcss HAMU B ITOBceqHeBHOI :Kusuu. Ca-
Mas IJIaBHAs COJIb, KOTOPYIO MBI MCIOJB3yeM B OBITY, — N08APEHHAS, WU
rkyxonnas conb NaCl. OHa He TOJBLKO COXpaHAeT MUIIY U YJIyUIllaeT ee BKYC,

Puc. 36. Conv — ropHble nopofdbl: 1 — CUIbBUHUT, 2 — U3BECTHSK, 3 — KanbUuT
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HO ¥ yYaCTBYeT B BaKHBIX IIPOIlecCax B OpraHU3Me, MOAAEPKUBAIOIINX HAIITY
JKM3HbB. B CyTKH B3POCJIOMY 4YeJIOBEeKY Tpebyercs or 6 g0 9 r aToit cosu.
OmHako M36BITOK COJIU B IIUIIE BpeleH AJA 340POBbS.

MHorue coJM HCIOJBL3YIOTCSI B MenuiimHe. Hampumep, A AUATHOCTU-
K1 3aboJieBaHUII MUIEBAPUTEJIbHOTO TPaKTa IPUMEHSIOT COJb cyJabdar 6a-
pua BaSO,. Ilpu OGoxploii moTepe KPOBU WJIM CUJIHBHOM 00e3BOKUBAHUU
B OpPraHu3M IIallMeHTa BBOLAT pacTBop xJjopuzna Harpusa NaCl, masbiBaeMbIii
Qu3suonozuiecKuM pacmeopom.

JKos0zuveckue npobaemv. 000blyu coJieil

Yarmre Bcero B MeCTOPOKIEHUAX COJIM HaXOJATCA He B UMCTOM BUJeE, a B
CMeCHU C Pa3JIMUHBIMU IIPUMecAMU. ITY CMech — PYyAYy — U3 I'IYyOOKUX IOX-
3eMHBIX IIaxXT IOAHMMAIOT HA IOBEPXHOCTb 3eMJIU U BBIZEJAIOT U3 Hee IIO0-
ne3nble conu. HeHyskHbIe IpUMeCH, KOTOPbIe IIPK 3TOM OCTalOTCsA, cobumpa-
I0TCA B OOJIBININX KOJIMUECTBaX, 00pasys OrpOMHBIE COJLAHbLEe 0maEaibl. BHer-
He OHM HAaIOMUHAIOT ropsl (puc. 37). TU OTBAJbI IPEACTABIAIOT OIACHOCTH
IJIsI OKPYsKarolei cpensl. [lesso B TOM, UTO coZepsKaIuecs B OTBAJIAX Bellle-
CTBa PACTBOPSAIOTCSA B HOKJEBOU BOJE U B BUJE PACTBOPA IIPOHUKAIOT IVTyOOKO
B IIOYBY, IIO0IIagasd B IIO3€MHbBIE€ BOJbI. ITouBa OT 3TOTO CTAHOBUTCS «MepTBOﬁ»,
a BOJa — HENPUTOAHON MIJIsd MIUTbA
U WCIIOJIb30BaHUA B OBITY. IlosaToMy B
HaACTOsIee BpeMs CTOUT BasKHAA 3a-
Jada YMeHBIINUTHb BpeJHOEe BO3Aei-
CTBUE COJITHBIX OTBAJIOB Ha OKPYIKal0-
myio cpeny. s ee pelreHuss yueHble
nmpejJaraioT pasHble clioco0bl. OnuH
U3 HUX 3aKJI0YaeTcd B TOM, YTO PYAY
nepepabaThIBAIOT IIOJ 3eMJiei, OCTaB-
A8 HEeHYKHble OTXOABI B IOA3€MHBIX
IIycToTax. Puc. 37. ConsiHble oTBasbl

Conu noayuarom, UCNOLbL3YSA PA3AULHBLE PEAKUUU C Y4acmuem Mme-
maJaJnos, oxcudos, Kucaiom, OCHO8AHUL U Opyzux coJell.

Basxcneliwumu cnocobamu noryieHus conell A6aa0mces peaKyuu me-
mannio8 ¢ HemMemaniamu; 0CHOBHbLX OKCUA08 C KUCIOMHBbLMU OKCUOaAMU;
KUCJLOMHBbLX OKCUOO6 CO UWLesl0LaMU; OCHOBHbLX OKCUO06 ¢ KUCLOMAMU,; CO-
Jlell ¢ KUCAOmamu,; CcoJell Co uLenoiamu; Memadios ¢ CORIMU.

Conu wupoxo pacnpocmpanenst 8 npupoode.

Conu npumensomces 6 6bimy u 8 npomviutienHocmu. O0na u3 camvlx
8axcHblx coqell — xaopud Hampus NaCl.
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2.

10.

11*.

1.

lMepeuncnute n3BECTHblE BaM CMOCOObI MOfly4eHWs conen. Peakuum Kakmx
TUMNOB fieXaT B UX OCHOBE?

MOXHO N OfHY M Ty Xe COMb MOSYyHYUTb HECKOSbKMMU pa3HbIMK criocobammn?
Yem 310 06bACHAETCA? HanuwmTe ypaBHEHUS NATU pasHbIX peakLuuin nony-
YyeHusa conu xnopuga marHma MgCl,.

. Kak, ucnonb3ysi cepHyto KMUCMOTY, MOXHO pas3HbiMK crnocob6amu Mony4nuTb

conb cynbdat xenesa(ll) FeSO,? Hanuwunte ypaBHEHMsI NSATU BO3MOXHbIX
peakuuii ee Nony4eHus.

. Kak, ucnonbsysa wéno4s NaOH, MOXHO Tpemsi pasHbiMM cnocob6amu nosny-

4YnTb cosfb cynbdat Hatpus Na,SO,? Hanuwunte ypaBHeHUs peakuuii.

. Hannwmnte ypaBHeHnss BO3MOXHbIX peakuuin obMeHa, B pe3yrnbTare KOTOpbIX

obpasyetcs conb cynbat 6apus BaSO,.

. Hannwure ypaBHeHUA peaKu,M|7|, C NMOMOLLbKO KOTOPbIX MOXHO OCYLUECTBUTb

nocnenoBartesibHble MNMpeBpalleHns:

CaCl, — CaCO; — Ca(NO;), = HNO; — KNO;
P.0s — H3PO, — NasPO, — Mgs(PO,),;

Fe — FeCl, — FeCO; — FeSO, — Fe(OH)..

. Mepeuncnurte BaxxHenLLIME NPUPOOHbIE COMW. C Kakumu 13 HUX Bbl CTaslknBae-

TECb NPaKTU4eCKun exefHeBHO? Kakas cofb BXOOUT B COCTaB LLKOSIbHOro Mena?

. B yem 3aknovaeTca akonormyeckasi OnacHOCTb COMSIHbIX OTBAsoB?
. Paccuntante maccol cynbcata Hatpus Na,SO, u Hutpata 6apus Ba(NOs),,

npu B3aMMOOENCTBUN KOTOPbLIX 06pasdyeTca cynbgaT 6apua maccon 9,32 T.
Paccuntante maccel cepHon KucnoTbl 1 okenga xenesa(lll), npu B3anmogen-
CTBUM KOTOpPbIX 06pasyeTcsl COfb XMMUYECKUM Konn4decTeom 0,2 MOnb.
Xumunyeckoe konmyecTBo xnopupa xeneza(lll), BCTynmBLLErO B peakumto 06-
MeHa ¢ HuTpatoMm cepebpa AgNO,, pasHo 0,08 monb. Paccuutaiite maccy
npopearvpoBaBLLUEro HuTpara cepedpa M XMMWYECKOE KONMMYECTBO 06pas3o-
BaBLUerocs xnopuga cepebpa AgCl.

FoTtoBumcesa k onumnuapgam. B cmecn cogepxatcs cynbdar megu(ll) maccon 32 r m
HuTpat megu(ll) maccon 18,8 r. Paccumtarite obLiee XMMNYECKOE KONIMYECTBO MMOpPOK-
cuaa HaTpusi, KOTOPbIN npopearvpyeT C YKa3aHHOW CMEeChbio CONEeMN.

§ 22. BsaumocBa3b MeXay OCHOBHbIMU KilacCaMu
HeopraHn4eckux BeLliecTB

BrbI yixe 3HaeTe, UTO MHOTME IPOCThIE BEI[ECTBA — METAJIJIbl M HEeMEeTAaJ-
JIBI COeIUHSAIOTCS C KHUCJIOPOZOM, 00pasys OCHOBHBIE M KMCJIOTHBIE OKCHIEI.
Hanpumep, MeTa/yl KaJbIUiA IIPA STOM OKHCJISIETCSI O OCHOBHOI'O OKCH-
na Ca0, a Hemerasn ochop — mo KucaorHoro okcuna P,05. Bam Takike ua-

BECTHO,

4TO OCHOBHBIE M KHUCJIOTHBIE OKCHJIbI, IPHCOEONHAA BOOY, IIPeBpaIllia-



B3avMocBs3b Mexay OCHOBHbIMU Knaccamu HeopraHudeckux Betectes 101

IOTCSI B TUAPATHI OKCHIOB, MJI THAPOKCHIBI, KOTOPbIE AeJATCS Ha OCHOBAHUSA
1 KHCJIOpOocoAepKaIiue KucaoTbl. Tak, BHIMIeYKa3aHHbINA OKCHUJ KAJIbIIUA B
pesyjabTaTe TuApaTaiiuu obpasyer rugpokcus — ocHosaunme Ca(OH),, a okcun
dochopa(V) mpeBpaliaeTca B TUAPOKCU, ABJIAomuiica xKuciaoroir H;PO,.
T'unporcuasl JKe, pearupys ¢ APYTUMHU BelecTBaMu, o0pasyior coau. Iloce-
IOBATEJBHOCTh BCEX MEPEUNCIEHHBIX IIPEBPAIEHUNA MOYKHO M300PA3UTh B BU-
e o0Ieil cxeMbl, B KOTOPOI IIepexoAbl OT BEIeCTB OAHUX KJACCOB K BeIlle-
CTBaM JPYTrUX KJACCOB YCJIOBHO M300paKeHBI CTPEIKaAMU:

ITPOCTBIE

BEIIIECTBA | OKCUIBI | —> | TUOPOKCUIObLI | — | COJHA

W3 310i1 cxeMbl BUJHO, UTO IIPOCTHIE BEIIECTBA, OKCUABI, TUAPOKCUIBI U
COJIN, TIOCJIEIOBATEJIbHO «IOPOKAAsa» APYT Apyra, 00pasyioT pPsal B3aUMOCBS-
3aHHBIX MeKJYy coOOI BeIecTs.

V3BecTHBI ABa TUIIA TAKUX PALOB — pPA0bl 83AUMOCEA3U MEeMALIL08 U UX
coeduHeHUll U pAdbl 63AUMOCBA3U HeMemaJnlog U ux coeOuHeHuil.

PsadvL 63aumocessu memannios U ux coe0uHeHull

Kaxaplili Takoil psl COCTOUT M3 METAJLJIA, er0 OCHOBHOTO OKCHIA, OCHOBA-
HUA U JI000M COJIM 9TOrO Ke MeTajia:

i i OCHOBAHME
METAJLL | —> ocg}cggg;m —» | (ocHOBHBII | —» | COJB
THAIPOKCI)

ITpuBenem mpumMepsl TAKUX PAMIOB.

Pan xanbiua: Ca — CaO — Ca(OH), —> CaCly;
Pan matpua: Na — Na,O — NaOH  — NajzPOg;
Pan marama: Mg — MgO — Mg(OH), — Mg(NO;),;
Pan :xenesa: Fe — FeO — Fe(OH), — FeSO,.

Iisi mepexofa OT METAJLJIOB K OCHOBHBIM OKCHJAM BO BCEX 3TUX PALAX
HUCIOJIB3YIOTCA PEaKIIUY COeIUHEHUA ¢ KUCIOPOJOM, HAIPUMeD:
2Ba + 0, =2BaO;
2Mg + 0, =2MgO.

ITepexof OT OCHOBHBIX OKCHOB K OCHOBAHMAM B II€PBLIX ABYX PALAX OCY-
IIEeCTBJISETCA ITyTeM M3BECTHOUM BaM peaKIMU THipaTalinil, HallpuMep:

BaO + H,0 = Ba(OH),.
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Yro xacaercsa mocaenuux aAByxX pamoB (c. 101), To comepskaliuecss B HUX
okcunbl MgO u FeO c Bomoii He pearupyior. B Takux ciaydyasgx AJA IOJY-
YeHHA OCHOBAHMI 5TH OKCHABI CHAUajia IIPEBPAIalOT B COJIM, a YiKe UX —
B ocHoBaHus. IlosToMy, Hampumep, AJS OCYIECTBJIEHUS IIepexona OT OKCHU-
na Mg0O k rugporcuny Mg(OH), ucnosb3yooT IocaefoBaTeIbHbIE PEaAKIIUN:

Ilepexonbl OT OCHOBAHHMI K COJIIM OCYIIECTBJISIOTCA YK€ M3BEeCTHBIMU
BaM peaKnuaMH. TakK, pacTBOPUMbIe OCHOBAHUS (IIIEJOUM), HAXOIAIINECT B
MEePBBIX ABYX PAMaX, IPEBPAIIAIOTCA B COJIM IO JTeMCTBUEM KUCJOT, KUCJIOT-

HBIX OKCUIOB miau cojeii. HepacTBopuMblie OCHOBAHUA M3 IIOCIEAHUX ABYX
PADOB 00PA3yIOT COJU IIOJ AeHCTBUEM KUCJIOT.

PaodvL 63aumocsasu Hememannios U ux coeOuUHeHUll

Kasxaplii TaKoW PsI COCTOUT M3 HEMETAJIa, KUCJIOTHOI'O OKCHIA, COOT-
BETCTBYIOIIE KUCJIOTHI U COJIM, COLEPIKAIIell aHMOHbBI 3TOM KUCJIOTHI:

) KICJIOTA
HEMETAJLT | —> RH%"IIC%THHHH > | (KUCJIOTHBIH | > | COJIb
A TMIPOKCYIT)

IIpuBezieM MpuUMepsbl TAKUX DPSATOB.

Pan pochopa: P — P,0, — H;PO, — NazPO,;

Pan yrnepoga: C — CO, — H,CO; —> CaCOg;

Pan cepwr: S — SO, — H,S0; — MgSO0,;

Pan kpemuua: Si — SiO, — H,Si0; — K,Si0;.

A mepexofa OT HEMETAJJIOB K KUCJIOTHBIM OKCHJAM BO BCEX BTUX Ps-
[laX MCIIOJb3YIOTCS PEAKIINU COeTUHEHUS C KUCJIOPOAOM, HAIIPUMED:

4P + 502 = 2P205;
Si+ 0, = Si0,.

Ilepexon OT KUCJOTHBIX OKCHUAOB K KHCJIOTAM B IIEPBBIX TPEX PAJaX OCY-

IIECTBJIAETCA MyTeM M3BECTHOM BaM PeaKIUU TMApaTalluu, HalupuMep:
P205 + 3H20 = 2H3PO4.

OgHaKo BBI 3HaeTe, YTO CoAep:Kaluiica B ImocjeqHeM paxy oxcun SiO,
C BOOI He pearupyer. B sToM ciayuae ero cHauaja IpeBpaIalOT B COOTBET-
CTBYIOIIYIO COJIb, M3 KOTOPOM 3aTeM IIOJYyUYAIOT HYKHYIO KHCJIOTY:
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K,SiO; + 2HCI = 2KCl + H,Si0,].

Hepexoz[bl OT KHCJIOT K COJIAM MOTYT OCYIIIECTBJIATHCA M3BECTHBIMU BaM
peaxrnmmuaMu C OCHOBHBIMU OKCHngamMun, OCHOBaHUAMMN MNJIN C COJAMM.

3anmomuure!

e Bewecmaa 001020 u moezo e pada Opyz ¢ Opyzom He peazupyrom.

e Ecau o0Ho geuecmao npunadnexcum K pady memannos u ux coeduHe-
Huill, a Opyzoe — K paldy HemMemaJano8 U ux coeQuHeHuil, mo amu eeu,ecmaa
peazupytom Opye ¢ Opyzom ¢ obpasoganuem coneii (puc. 38).

dra cxema 0oTOOpaKaeT B3AMMOCBA3h MEMKAY PA3JUUHBIMU KJaccaMu He-
OpPraHMYEeCKUX COeNUHEHUN U OO0BSICHSIET MHOT000pasume XMMHUUYECKHX peak-
Uit MeRKIy HUMHU. ITH PEaKI[UU IIOCTOSHHO IPOUCXOAAT B MIPUPOJE U IIIUPO-
KO KCIIOJIL3YIOTCS B IPAKTUUYECKOH [eATeIbHOCTH UejIOBeKa.

_L i/\Ii\I

Puc. 38. Cxema npeBpaLLeHuii HeopraHM4YeckMx BeLLECTB

ITpocmuie sewecmea, oxkcudvl, zudporcudvl U CONLU B3AUMOCBA3AHbL
mexncdy coboil.

Paszauyarom 0sa muna pados 83aumMOCE8A3AHHbBLY BeULECME:

® MemaJnn — 0CHOBHbLIL 0KCUO —> OCHOBAHUE —> COJLb;

* HeMmemasns — KUCAOMHBLIL OKCUO — KUCJLOMA — COJlb.

Bewecmea, npunadnexcaujue ¥ 00HOMY psady, Opyz ¢ Opyzom He pea-
zupyrom.

Bewecmea, npunadaexcawue K pidam pPA3HbLX MUNOE8, peazupyrom
mexncdy coboil ¢ 06pasosanuem cosell.

NMpaBoobnagaTtens HapoaHas aceeTa
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10.

11%

1.

Kakve n3 npegnoxeHHbix okengos — CO, K,0, SO, FeO, CO, — pearupy-
0T C BOAOW; C CEepHOM KUCNOTOW? Hanuwwute ypaBHEHUS COOTBETCTBYHOLLIMX
peakuni 1 Ha30BUTE WX MPOOYKTbI.

. Kakne na npegnoxeHHoix okengos — NO, CaO, SO,, Na,O, P,O; — pearu-

pytoT ¢ okempom cepbl(VI); ¢ rmapokenaom kanua? Hanuwute ypaBHEHUS CO-
OTBETCTBYIOLLMX peaKkUMin U Ha30BUTE UX MPOJYKTHI.

.C NMOMOLLBID KaKUX XUMUNYECKUX peaKLLI/II7I MOXXHO MOony4YnTb rMapokcug mar-

Hus Mg(OH),, nmes B CBOEM pacrops>KeHUM MarHuii u opyrme Heob6XxoanMble
peakTvBbl? Hanuiimte ypaBHEHUsI 9TUX peakuuii U Ha30BWUTE WX MPOJYKTHI.

. C nomoLLblo KaKMX XMMUYECKMX peaKLLMVI MOXXHO NONy4nUTb KPpeMHUEBYHO KUC-

noty H,SiO;, nMest B pacnopsiXxeHun KpeMHUn 1 apyrne Heobxoaumble peak-
TMBbI? HanuwunTte ypaBHEHWA STUX peakuuii U HAa30BUTE WX MPOAYKTbI.

. Hannwwnte no OOHOMY YypaBHEHWUIO peaKU,VIVI KWUCNOTbl C MeTannoM, OCHOB-

HbIM OKCMAOM U OCHoBaHWeM. [ocTapaiTech B KaXAoM NMpumepe UCnosib30-
BaTb pasHble KUCMOThbl M pasHbie MeTasnsbl. Ha3oBUTE MPOAYKThbI peakLuuii.

. C KakMumMmn 13 npepnioxeHHbIX BellecTtB — Hg, Ca(OH),, HCI, Mg, K,CO,,

NaCl — pearunpyet B BogHOM pacteope conb Hutpat meau(ll) Cu(NO;),? Ha-
NALLUTE YPaBHEHUS COOTBETCTBYIOLLUMX peakuui M Ha30BUTE WX MNPOAYKThI.

. Hannwwure ypaBHeHUA Tpex peaKu,wZ, C NMOMOLLBIO KOTOPbIX MOXHO MOJTy4NTb

COIb cyan)aT UMHKa.

. Hannwwnte ypaBHeHUs peakuuii, ¢ NOMOLLbIO KOTOpbIX KapboHaT xenesa(ll)

FeCO,; moxHo npeBpatutb B rugpokeng xenesa(ll) Fe(OH),. HazosuTte npo-
OYKTbl peakuuin.

. CocTaBbTe ypaBHEHUA peaKLl,I/II7I, C NMOMOLLbK KOTOPbIX MOXHO OCYLUEeCTBUTb

crnepyroLlme npeBpaLLeHns:
a) Na — Na,0 — NaOH — Na,COg;

6) Zn — ZnO — ZnSO, — Zn(OH), — ZnCl,;

B) S — SO, — H,SO; — K,SOg;

r) Si — SiO, — K,SiO; — H,SiO; — Na,SiO;;

o) FeO — Fe(OH), — FeSO, — FeCl, — Fe(OH),;

e) CuCO; — CuCl, — Cu(OH), — CuO — CuSO, — Cu.

B pesynbraTe B3aMmogencTBUs KapboHata Hatpua v rugpokcuga 6apus o6-
pasoBancsa ocagok maccon 1,97 r. Belunmcnute ero xuMmyeckoe KonmyecTtso
WU Maccy BTOpPOro npogykta peakumu.

B cmecu copepxaTcs UMHK Macco 13 © 1 antoMUHUA XUMUYECKUM KOmnnye-
ctBoM 0,2 Monb. Paccuntante o6bem (H. y.) BOAOpOAa, KOTOPbIV BblAENUTCS
npv pacTBOPEHMM YKa3aHHOW CMECU B CEPHOM KMCNoTe.

FotoBumcesa k onumnuagam. B pesynsrate B3aMMOAENCTBUA HEU3BECTHOW COMU C He-
N3BECTHON KMUCIOTOW 06pa3oBanivCb COMb — XNOpUL KanbLMa W yronbHas KUCnoTa,
NPV PasfioXeHWM KOTOPOM Bbloenunca raz o6bemom (H. y.) 2,24 gm®. Onpegpenute
Maccy HEM3BECTHOW COMM U XMMWYECKOE KONMMYECTBO MpopearnpoBaBLUEN C HEW He-
N3BECTHOW KUCIOTbI.
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IIpakTuyeckas padora 3

Pewenue sxcnepumenmanvholx 3adan

ITens paboThHI: HAYUUTHCA MPUMEHATH 3HAHUSA O CBOHCTBAX U B3aMMO-
TIpeBpAallleHNaX HeopraHMUecKUX BeIlecTB. II0BTOPUTL OCHOBHBIE IIPaBUJIA ITOBE-
neHus: 1 paboThl B KAOMHETe XMMUU.

3anmaua 1. PacmosHaliTe BhIJaHHBIE B TPeX IIPOOMPKaX PacTBOPBI CEPHOU
KMCJIOTHI, TUAPOKCULA HATPUA U XJOPUIA HATPUSI.

3amaua 2. Kax MOXHO JOKAas3aTh MPUCYTCTBHE Iéaoun B pacTsope? Ompere-
JINTEe, CONEPIKUTCS JIU IIEJI0Yb B MBLIBLHOH BOJE.

3agaua 3. Vcronb3ysi BeIJaHHbIE PEaKTUBEI, IIOJYUNTE HEPACTBOPUMOE OCHO-
Banme — runpokcun meau(Il), a s mero — coab xyaopun meau(1l).

3amaua 4. Vcmoab3ys HabOp PeakTUBOB, IIOJYUYHTE HEPACTBOPUMBINA I'U-
npoxcup :xeaesa(Ill) u mpesparuTte ero B coiab — cyJabdar xesmesa(Ill).

3amaua 5. JlaHBI BellecTBa: KeJjie30, Meb, cepHas KUCJI0Ta, TUAPOKCHU Ha-
Tpus, xaopun xeaesa(lll), kapbonar Kambiiud. OnpeneauTe, ¢ KAKUMU U3 HUX
pearupyeT XJIOPOBOAOPoIHAasA (cosisiHas) KucjoTa. IIpoBemuTe nBe Jir0ObIe peak-
UM U3 Yrcja BO3MOKHBIX. COCTaBbTe YpPaBHEHUS STUX PeaKIUil M HA30BUTE UX
IIPOAYKTHI.

3amaua 6. [Tanw Bemecra: HCl, Cu, H,SO,, KOH, FeCl;, CaCO;. Oupene-
JnTe, KaKue M3 HUX pPearupyioT B PacTBOpe C THAPOKCUIOM HaTpus. IIpoBemute
IBe JII00bIe PeAKIINY U3 YKCJIa BO3MOMKHBIX. COCTaBbTe YPABHEHUS STUX PEAKIIUI
¥ Ha30BUTE UX MMPOAYKTEI.

3amaua 7. Hakumb Ha AHe U CTeHKAX YaliHMKA COCTOUT, B OCHOBHOM, M3 Kap-
oonara xaibmusa CaCO;. Kaxkyio XMMHYECKYI0O PEaKIIWI0 MOYKHO WCIOJIBE30BATh
IS OYMCTKY YalHWKA OT 9Toi Haxumu? IIpoBemuTe 9Ty PeakrIiuio, UCIIOIb3Ys
BBIJAHHBIE PEAKTUBBI.

3amaya 8. C moOMONIbI0 KAKNX XMMHUUYECKUX PEaKI[Mi MOKHO OUYMCTHUTH
I'BO3Ib OT PIYKABUMHBI, cocrodAmleil um3 okxcuga xenesa(lll) m rugporcuma
skesesa(Ill)? OcylimecTBUTE 5TU PeaKI[UM, MCIOJb3ys BLIJAHHLIE PEAKTHUBHI.

§ 23. PewieHne pacyeTHbIX 3agad No TemMe
«OCHOBHbIE KJlacCbl HEOPraHUYeCKUX COeANHEeHUN»

B mpenwigyimeii ryiiaBe BhI IIO3HAKOMUJINCH C KOJMUYECTBEHHBIMU pacueTa-
MU II0 ypaBHeHUSAM peakiuii. Temeps BaM IPeACTOUT 3aKPENUTH CBOW HABBI-
KU pellleHWs PacueTHBIX 3a/au Ha IPUMepax ypaBHEHUI pPeaKIWil ¢ yJyacTu-
€M OKCHUJIOB, KMCJIOT, OCHOBAHUHN U COJIE.
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IIpumep 1. Anromunuii maccoii 21,6 2 coxceau 6 xKucaopode. Paccuumaii-
me maccy o0pa3osasuLezocs 0Kcuda anioMUHUS.

Hano: Pemenue
m(Al)=21,6 r 1. PaccumraeM XWMHUUYECKOE KOJMUECTBO HCXOITHOTO
AJTIOMUHUSA:
m(Al,05) = ?
(AL,05) n(Aly= 7AD _ 206 g o,

M(Al) 27 r/moms
2. 3Had XMMHWYECKOe KOJIMUECTBO AJMIOMUHWS, [0 YPABHEHHUIO PeaKIlnu
HalileM XUMUYeCKOoe KOJUUEeCTBO (x) 00pasoBaBINIerocs OKCHUIA:

0,8 moib x
4A]1 + 302 = 2A1203
4 MoJb 2 Moup

0,8 <2
OTKYyJa MOJIyIUM: X = —MZM’O MOTP ~ 0,4 Mok, D10 — n(AL0,).
MOJIb

3. Hcxoma M3 XMMHUYECKOr0 KOJMYECTBA OKCHIA AJIOMUHWI, PACCUMTA-
€M ero mMaccy:

m(Al,03) = n(Al,05) - M(Al,05) = 0,4 moasb * 102 r/moas = 40,8 .
OrBeT: m(Al,05) =40,8 1.

IIpumep 2. Oxcud senesa(Ill) npopeazuposanr c¢ 60dopodom obse-
mom (H.y.) 53,76 dm’. Paccuumaiime maccy obpas3osasuiezocs jceesa.

Hano: Pemenne
V(H,) =53,76 am® (1. y.) 1. Paccumraem XuMMHUYECKOE KOJIMUYECTBO
IpopearnupoBaBIIIero BOJOPOIA:
m(Fe) = ? |
H 3
n(H,) = Vi) _ 53’763ILM = 2,4 MOJIb.
Vin 22,4 nm° /MOTB

2. 3Hadg XUMHUUYECKOe KOJIMYECTBO BOJOPOLAa, II0 YPABHEHHIO pPeaKInu
HalJleM XUMHUYeCcKoe KOJUUecTBO (x) o0pasoBaBIIIeTocd Kejesa:

2,4 MoJIb x
F,0, + 8H, = 2Fe + 3H,0,
3 MOJIb 2 MOJIb

2,4 MOJIBb * 2 MOJIb

OTKya IIOJYUHM: X = =1,6 moab. ATo — n(Fe).

3 MOJIb
3. I/ICXO,Z[H 13 XMMHUUYECKOI'0 KOJInUeCTBa KeJje3a, paccuuTaeM ero Mmaccy:

m(Fe) =n(Fe) - M(Fe)=1,6 moab * 56 r/mons = 89,6 r.
OrsBet: m(Fe)=89,6 r.
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IIpumep 3. Paccuumaiime obsem (H. y.) Memana, npu cz2oparHuu Komopo-
20 8 Kucaopode obpasyemcs 6oda maccoit 25,2 a.
Hano: Pemenwue

m(H,0)=25,2 r 1. PaccuuraeM XmMHWYECKOe KOJHUYECTBO 00pasyro-
| mieica BOOBI:

V(CH)) (1. y.)=7?
m(H,0) 25,21

(H,0) = M(H,0) _ 18 r/moms

=1,4 moib.

2. 3Hasg XMMHUECKOe KOJMUYECTBO BOJbI, II0 YPABHEHUIO PeaKI[UU HaleM
XUMAYECKOe KOJMUYECTBO (X) Croparolliero MeraHa:

x 1,4 moab
CH, +20,=C0, + 2H,0
1 moJb 2 monb

1,4 mois - 1 MmoJab

OTKYyZA MOJYUUM: X = =0,7 monb. Iro — n(CH,).

2 MoJIBb
3. Ucxona u3 XMMUYECKOr0 KOJIMYECTBA METaHa, PACCUUTAEM ero 00beM
(H. y.):
V(CH,) =n(CH,)V,, =0,7 moxs - 22,4 am®/moxns = 15,68 mm>.

Orset: V(CH,) (5. y.)=15,68 gm?.

IIpumep 4. Paccuumaiime o6sem (H. Yy.) Kucaopoda, Heo6xo0umozo 01
noanozo czopanus 60dopoda obsemom (H.y.) 6,72 dm’.
HaHoO: Pemenue

V(H,) = 6,72 am® (1. y.) 1. Paccunraem XuMu4ecKoe KOJIUUECTBO UC-
| XOJHOTO BOZOPOJA:

V(Oy) (. y.)=?

V(H 2 o
n(Hy) = (M) _ 67 A =0,3 MoB.
Vin 22,4 nm® /MoJB

2. 3Had XMMMWYECKOe KOJMYECTBO BOJOPOMA, II0 YPABHEHHIO PEAKIINU
HaleM XUMHUUYECKOe KOJIMUYECTBO (X) pearupyroIero ¢ HUM KHCJI0POoaa:

0,3 moJb x
2H2 + 02 = 2H20,
2 MOJIBb 1 mouin

’ * 1
OTKYyZa MOJYUUM: X = 0.8 Moxk *1moxe _ 0,15 mosb. ATo — n(0,).

2 MOJIb
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3. Ucxonasa ns XMMUYECKOI'0 KOJIMYECTBA KUCJI0PO/a, PACCUNTAEM €ro 00b-
em (H. y.):

V(0,) =n(0,) * V,, =0,15 moxs * 22,4 am®/moxns = 3,36 amP.
Orset: V(0,) (1. y.)=3,36 mm>.

IIpumep 5. Paccuumaiime o6zem (H. Y.) YyzleKucaozo za3a u maccy OK-
cuda Kaavyus, Komopvle 00pa3yiomcs npu HazpeaHuu KapOoHaAma KalbUuus
maccoil 125 a.

Hano: Pemenue

m(CaCOy)=125r 1. Paccunraem XxuMuUecKoe KOJMYECTBO MCXOIHO-

ro xKapboHaTa KaJbI[ud:

m(CaCOg) 1251
M (CaCOg3) 100 r/moub

V(CO,) (H. y.)=7?
m(CaQ)=7?

n(CaCO;) = =1,25 moJab.

2. 3Hasa XUMHUYECKOe KOJIMUYEeCTBO KapOoHaTa KaJbIUsd, I0 YPaBHEHUIO
peaknuy HaljgeM XHMHYeCKoe KOJIMYEeCcTBO (X) 00pas3yrolerocs yraeKMCJIOr0
rasa:

1,25 moun ¢ x
CaCO, = CaO + CO,
1 moJsb 1 moss ’

1,25 moub * 1 MoJIb

OTKyZa IOJYUYHM: X = =1,25 mosb. ITo — n(CO,).

1 moup
3. Ucxons 3 XMMHUUECKOTO KoJauuecTBa okcumaa yriaepoxa(IV), paccuura-
eM ero oonseMm (H. y.):
V(CO,) = n(CO,) * V,, =1,25 mous - 22,4 am?/Momb = 28 am®.
4. 3Had XUMHUUEeCKoe KOJIMUEeCTBO KapboHaTa KaJbIlid, 10 YPaBHEHUIO pe-
aKIUU HalZeM XUMUYeCKoe KOJIUUEecTBO (Y) 06pasyIoierocs OKCUaa KalbIIud:

1,25 mosb y
CaCO, = CaO + CO,,

1 moan 1 Mo

1,25 mous * 1 MoJIb

OTKYy[Ja MOJyYUM: Y = =1,25 moab. Ito — n(CaO).

1 moJb

5. I/ICXO,Z[H N3 XMMUYECKOI'0 KoJn4dyeCTBa OKCHJA KaJbIIUA, paCCuUUTaeM
ero Maccy:

m(CaO) = n(Ca0) - M(CaO) = 1,25 moab * 56 r/moab =70 r.
OrseT: V(CO,) (H. y.) =28 am?, m(CaO)="70 r.
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IIpumep 6. B cmecu yuHKa ¢ ALIOMUHUCM MACCO8AS Q0N YUUHKA COCMAB-
asana 82,8 %. dmy cmecv maccoii 15,7 2 pacmeopuau 8 coasnoil kucaome. Pac-
cuumaiime obsem (H. y.) 8vldesusuULe20CS NPU 3MOM 8000polda.

HaHoO: Pemenue
m(cmecu) = 15,7 r 1. Paccuunraem Maccy IIMHKa B HCXOIHOM CMecH
w(Zn) = 82,8 % MeTaJlJI0B:
w(Zn) = "D,
V() (. y.) = ? memect)

m(Zn) = w(Zn) * m(cmecu) = 0,828 - 15,7 r=13 r.
2. BeluucauM Maccy aJIlOMUHUA B MCXOMHOUM CMECH:
m(Al) = m(cmecu) — m(Zn)=15,7-13=2,7 r.
3. Haiizem XuMMUuecKoe KOJIMUYECTBO MCXOAHOI'0 IIMHKA:

m(Zn) _ 13r
M(Zn)  65r/moab

n(Zn) = =0, 2 moJIb.

4. PaccunrTaeM XUMHUYECKOE KOJUUYECTBO HMCXOAHOT'O aJIIOMUHUNA:

m(Al) 2,71

n(Al) = M(Al) 27 r/MOJb

=0,1 moub.

5. 3HaA XMMMUYECKOe KOJMUYECTBO IMHKA, II0 YPABHEHHIO PEaKIMU Haii-
IeM XUMHUUYecKoe KOJUUYEeCTBO (X) BRITECHEHHOTO MM BOJOPO/A:

0,2 mosb x
Zn +2HCl=ZnCl,+ H,
1 mouin 1 mons’

0,2 mob * 1 moJss

OTKyZa IOJYUYUM: X = =0,2 moab. o — ny(H,).

1 moub

6. 3HadA XUMHUUYECKOe KOJIMUECTBO AJIOMUHUSA, 10 YPABHEHUIO PEaKIluU
OIIPeZIeIUM XUMHUECKOe KOJMUYECTBO (J) BBITECHEHHOTO MM BOZOPO/A:

0,1 moutn y
2A1 +6HCl=2AICl;+ 3H,
2 MoJIb 3 Moub

0,1 MoJIb * 3 MOJIb

OTKyZA MOJYUUM: Y = =0, 15 mosb. 310 — ny(H,).

2 MOJIb

7. BeruucauMm o0Illee XUMUUECKOe KOJIUUYECTBO BOJOPO/A, BBHIIEJIUBIIIETO-
cdA B peayJibTare 00emX pPeaKIimii:

Nosm(Hy) = ny(Hy) + ny(Hy) = 0,2 mons + 0,15 mons = 0,35 Mok,
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8. 3Hasg o0Illlee XUMHUUECKOe KOJIMUYECTBO BOJOPOJa, PACCUUTAEM ero 00-
muii o0bem:

Vosum(Hz) = nos(Hy) * V= 0,35 mous + 22,4 gv®/mous = 7,84 am®.

OrseT: V(H,) (1. y.)= 7,84 mm®.

I, BOHPOCI:I n 3apgaHuvsa

1.

2.

10.

11%

Paccuutante maccy okcupa cepbli(VI), npy B3anMOOeENCTBUMM KOTOPOro ¢ BO-
Jon obpasyeTcsa cepHasa Kucnota maccon 53,9 r.

B pesynebrate cropaHma docdopa B Kucnopoge o6pasoBasnics okcug
docdopa(V) maccon 56,8 r. Belumcnute maccy cocdopa n o6bem (H. y.)
KMcnopoaa, BCTYNMBLUUX B peakuuto.

. B pesynerate peakuum cynbcarta xenesa(lll) ¢ rmgpokenaom kanus 06paso-

Bancs rugpokeung xenesa(lll) xumuyecknum konudectsom 0,04 mosnb. Hangm-
Te Maccy npopearvpoBaBLUEN LLENOYM.

. Kanbunin maccon 52 r npopearvpoan ¢ Bogon. Paccuntante maccy obpa-

30BaBLUerocd rumgpokcmoa um 06bEM (H. y.) BblaesiMBLUErocqd rasa.

. B pesynbrate peakuum anioOMUHWS C CEPHOW KUCIIOTOW Bblaenuncs ras obb-

eMoM (H. y.) 6,72 am®. Belumcnute maccy o6pasoBasLUeicst Nnpyu STOM COSM.

. B cmecun copepxatcs rmapokcug HaTpus Maccoil 8 © M rMAPOKCUA, KanbLms

maccon 11,1 r. Paccuntamrte maccy a30THOW KMCNOTbl, HEOO6XOOMMOM Ans
MOSIHOM HeUTpanuMsaumn yKasaHHbIX OCHOBAHWNA.

. OgHMM 13 NPOAYKTOB peakuun HeuTpanusaummn sensetcs docdart Kanus

Maccon 63,6 r. Hangute XxumMmnyeckne KonuvyectsBa BELLECTB, BCTYNMUBLUUX B
OaHHYI0 peakumio.

. XKeneso maccor 5,6 r cmewanu ¢ anoMuHuem. NonyyeHHyo cMecb MeTar-

NOB PacTBOPUIW B COMSHOM KUCNOTE, B pe3ynbraTe Yero BblAenuncs ra3 0ob-
eMoM (H. y.) 15,68 oM. BblumcniMTe Maccy MCXOOHOMO anoMUHWS.

. Hangute o6bem (H. y.) ra3006pa3HOro KMCNOTHOMO OKcMaa M Maccy LUENoYM,

npv B3aMMOOENCTBUN KOTOPbIX 06pasyeTca kapboHaT Kanusa maccon 41,7 T.
B pesynbrate B3aumMopencTBusa OBYX conen obpasoBanvcb cynbdat 6apus
mMaccor 23,3 r u xnopug Hatpus. Yemy paBHa ero macca?

B cmecun dochopa ¢ antoMmvHMemM mMaccoBas oons Hemetanna pasHa 36,5 %.
Paccuutante o6bem (H. y.) kucnopoga, HEOH6XOAMMOro Ans MOSIHOro cropa-
HWS yKasaHHOW cMmecu maccom 17 r.

FoTtoBumca K onumnuapam. B pesynstate HarpesaHus rmapokcuaa Hem3BeCTHOro
MeTanna ob6pasoBanocb TBephoe BeLlecTBo Maccoh 24 r. Ero Beenn B peakuumio
C BOAOPOAOM M MONy4YMNM MeTasnn KOpU4YHEeBaTo-po30BOro LBeTta maccon 19,2 r.
OnpepenuTe HEM3BECTHLIN MeTanl U MacCy UCXOOHOro rmpgpokcuaa.
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H
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§ 24. CuctemaTnsaums XMMUYECKUX 3J1IEMEHTOB

B macrosamiee BpeMs m3BecTHO 118 XMMHUECKUX BJIEMEHTOB, HO eIle
250 jser masaxm Bo Bpemena M. B. JlomoHOCOBa yueHbIe 3HAJIU HEMHOTHM 00-
Jjee IecATKAa BJIEMEHTOB. JTO, IPEKJe BCEro, NEBATHb «3JEeMEHTOB IPEBHO-
ctu» (puc. 39). Croma BXOAUIN METAJJIBI: 30J10T0 Au, cepebpo Ag, pryts Hg,

MeTannsl HemeTtannsbl

~

AN —
e
3onoto| |Cepebpo Ceurey | | Onoso eneso Yrnepop | | Cepa
Au Ag Pb Sn Fe C S
©® J ? %P A3 e ®
— _/

—~—
AnXnuMmMYecKme CMMBOSIbI 3/IEMEHTOB

|

Puc. 39. Xumunyeckme anemeHTbl pPeBHOCTU

osioBo Sn, csumer, Pb, meassr Cu, xeneso Fe
(puc. 40), u nBa HeMmerajja: cepa S u yrJe-
pox C (puc. 41). Emie nAaTh 271eMEeHTOB ObLIN
OTKPBITHI BO BpeMeHa aJIXWUMUKOB (IIUHK Zn,
MBIIIbAK As, cypbma Sh, BucmyTt Bi u doc-
¢dop P). Pochop ABAsETCA IIEPBHIM 3JIEMEH-
TOM, Y KOTOPOTO TOYHO MB3BECTHO MM IIE€PBO-
OTKpbIBaTedd. MM OBLI HeMENKHUI aJIXUMUK
Xeuuur Bpaug (puc. 42). O oTKpbsla (ochop
B 1669 r.

Puc. 40. O6pasubl MeTannos, Puc. 41. O6pasubl HeMeTannoB, BCTpPeYaloLLmxcs
BCTpeYaroLLmxca B npupoge: B npupoge: 1 — rpadwmt, 2 — cepa
1 — 3onoto, 2 — pTyTb
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Ha pyo6exxe XVIII — XIX BexoB OBLIO
oTKpPbITO TTouTu 50 HOBBIX BJIEMEHTOB. B03-
HUKJIa HEOOXOAMMOCTh B MX CHCTEMATH3a-
MU, T. €. IIPUBEJEHUU B OIPEJeJTeHHBIA
mopAnoK, cucremy. CioBo «cucremMa» B IIe-
peBojle C TPeuecKOro O3HAUAeT «Ilejioe, CO-
cTaBJIeHHOe M3 uvacTei». Ilpm sTom Mexny
YacTAMU JOJKHA CYIIIeCTBOBATDH OIIpeJeseH-
Had B3aMMOCBA3b.

HﬂdCCU(bu}‘CGUUﬂ XUMUUECKUX IJeMEHNI08

OpHoli M3 TEepPBBIX IIOMBITOK CHCTEMAa-
TU3AIUU XUMHUUYECKUX SJIEMEHTOB ObLla MX
KaaccuuKanua, T.e. paclpegeleHue II0
KJIaccaM Ha OCHOBE OOIIMX CBOIMCTB U IIPU3HA-
koB. Eite B Koue XVIII B. sjieMeHTHI CcTaIN
IeJUTDh HA JBe TPYINbI — MemaJiibl 1 Heme-
maananvt. Tarkas RJI&CCZIQ)I/IR%ULI/IH ObLIa OCHO-  puc 42 OTkpbITHe docdopa
BaHa HA PasJIUYNU CBOHCTB ITPOCTHIX BEIIIECTB.

BecmomMHUM cBoMicTBa TPOCTHIX BeIECTB MeTaJIOB M HeMerasaoB. Me-
TAJJIBI XOPOIIIO IIPOBOASAT SJIEKTPUUECKUIN TOK W TEIJIOTY, UMEIOT XapakTep-
HBIM MeTa/LInuecKuii Oyieck. MHorme m3 HUX MJIACTUYHBI, T. €. JIETKO pac-
ILIIOIIUBAIOTCS, BEITATUBAIOTCS, IIOALAIOTCS 00paboTKe, 0COOEHHO B HATPETOM
cocTosIHNM. Bce MeTaIbl IPKU OOBIYHBIX YCIOBUAX (KpOMe PTYTH) — TBEPABIE
KpHCTaJLINUecKue BellecTBa.

Hemeranasl, Kak IIpaBUIO, IIJIOXME IIPOBOAHUKMN TOKA, He o0JiagaioT GJie-
CKOM U ILJIaCTUUYHOCTHIO. [IpM OOBIUHBIX YCJIOBUAX IPOCTHIE BelllecTBa HeMe-
TaJJIbl MOTYT OBITH TBepAbIMU (cepa, docdop), Kunskumu (6pom), razoodpas-
HbBIMU (KHCJIOPOJI, a30T).

9Tu ABe I'PYNILI IPOCTHIX BEIECTB CYINECTBEHHO Pa3INYaloTCsa U II0 XU-
MUYECKUM CBOMCTBaM.

MeTannabpl B3aMMOAEHCTBYIOT C KMCJIOPOAOM M APYTUMHU HeMeTaJJIaMU,
KHCJIOTAMM, COJIIMU, HO ra3000pasHbIX COeNUHEHU He 00pasyioT.

Hewmerannsl, pearupys ¢ BOJOPOIAOM, OOBIYHO OOpa3yIOT JIEeTydHe COemu-
HeHus. IIpu B3auMoAeliCTBUM C KHCJIOPOAOM OHM 00PasyiT rasoo0pasHbIe
okcuabl. C pasbaBIeHHBIMU KHUCJIOTaMU OOJBITUHCTBO M3 HUX HE pearupyer.

OKCHUABI ¥ TUAPOKCUALI TUINYHBIX METAJIJIOB 00J1aJal0T OCHOBHLEIMU CBOI-
CTBAMMU:

+0 +HCl1

+H20
Ca %> Ca0 —*= Ca(OH),——— CaCl,.
MeTaJlJl OCHOBHBI OCHOBaHUe COJIb
OKCcHupg
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Kak pgoxasarh, UYTO OKCHUI,

COOTBETCTBYIOIUII MeTaJly,

ABJIAETCA

OCHOBHBIM ¥ €r'0 TMAPOKCHUJ IPOSBJISIET CBONCTBA OCHOBAHUIA?

ITomecTuM B TPOOUMPKY HEOOJBINTOE KOJIUYECTBO OKCUIA KAaJbITUI.
Ilo6aBuM K HeMy BoAy o0BbeMoM 2 cM® 1 IepeMelraeM. BHeceM B IOJIy-
YEeHHYIO cMech 2—3 KaIllii pacTBopa (peHoJI(PpTalerHa W IO IOABJIEHUIO
OKpacKu OTMETUM HaJUuue IEJoUYu B pacTBope. [lob6aBuB 5 Kameab pac-
TBOPA COJIAHON KHUCJIOTHI, OTMETUM obecIiBeUurBaHMEe PacTBOpA.

CocTaBbTe ypaBHEHUSA PeaKIUil MOJyUYeHUS THUAPOKCUAA KAJbIUSA U
ero B3anUMOJIEHICTBUSA C COJITHON KHCJIOTOM, CAeJaliTe BBIBOL O KUCJAOMHO-
OCHOBHbBLX C80llcMBaX COeINHEeHUN KalbIlns.

He Bce ocHOBHBIE OKCHIBLI B3aMMOJEHMCTBYIOT C BOLOM, OJHAKO KaiK-
IOMY M3 HHUX COOTBETCTBYET TUIAPOKCUJI, IIPOSIBIAIONINI CBOMCTBa OCHO-

BaHUA.

KI/ICJIOPO,Z[H]:IB COeJVMHEHUA HEeMeTaJlJIOB OOBIUYHO SBJAIOTCA KKUCJIOTHBIMU
OKCHJaMM, a uX '’mAPOKCHUIbI — KHMCJIOTaMM:

P +02

+0qy

S

HeMeTaJLa

MeTunopaHx

e —

l

YHuBepcanbHas
WHOMKaTopHas
6ymara

Jlakmyc

Puc. 43. Okpacka MHOMKaTopoB
B KUcnou cpege

P2 05 +H20

SO,
KUCJIOTHBIN
OKCHU[

H,PO,;

+Hs0

H,SO,.

KHucjiaora

HokasaTesbCTBOM KHUCJIOTHBIX
CBOVICTB TUIAPOKCUIHBLIX COEIU-
HEeHUII HEeMeTaJIJIOB ABJSAETCA UX
CIIOCOOHOCTH BCTYIIATh B pPeaKIuU
co IejoYaMu ¢ 00pasoBaHUEM CO-
JUW 1 BOJBI:

H3PO4 + 3NaOH = Na3PO4 + 3H20;
HzSO3 + 2NaOH = N32S03 + 2H20.

Kucaorusie cBoiicTBa I'uApPOK-
CHUJIOB HEMETAJIJIOB JIETKO JOKa3aTh
U C IOMOIIBI0 MHAMKATOPOB (aK-
Mmyca, MemuJsOpaH ca WIN YHU-
8epcanvHoz0 UHOUKaAmMoOpa) mo mx
XapaKTepHOM KpacHOl OKpacKe B
KucJoii cpene (puc. 43).
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IIpocmeiiwas kaaccupurayus XumMuiecKux aaemenmos — OeneHue
HA MemaJanavl U HeMemaJJbl.

ITpocmuie sewsecmaea memanivl U HememaJjibl omauiaromes opyz om
Opyza no Qu3uuecKuMm U XUMUYLECKUM C80IcmEam.

Okcudvl u 2udporkcudvbl. MUNUYHLLX MEMAAL08 O00blYHO NPOSLBILAIOM
ocHO8HbLEe c8oilcmaa.

Oxcudvt u 2udporcudv. Hememaano8 00blyHO 001a0arm KUCJLOMHDbL-
MU CBOUCMBAMU.

Bonpocbl 1 3apaHus
- 1

. HazoBuTe oCHOBHbIE NPU3HaKK, NO KOTOPbIM XUMUYECKUE SNeMeHTbl 06bean-
HAIOTCA B rpynnbl METansioB U HEMETAsOB.

2. O kakux MNpOCTbIX BellecTBax (MeTannax WM HemeTannax) MAeT peyb B
YTBEPXAEHUSX:

a) razoobpasHoe, 6e3 LBeTa, obpasyeT seTyyee (ra3oobpas3Hoe) Bo[opos-
HOe coeauHeHwe;

6) TBepaoe, 6e3 briecka; OKCUp, pacTBOpPsIICb B BOJe, 06pa3yeT KUCIIOTY,

B) TBEPHOE, UMEET XapaKTepHbIN BIECK, MPOBOANT S/IEKTPUYECKN TOK?

3. BcTtaBbTe nponyLleHHble CroBa B XapakKTepuCTUKy okcuaa HaTpus: 6enoe
TBEpAOe BELLECTBO, B BOAE PacTBOPSETCA C 06pPa30BaHUEM ..., C KUCNOTaMU
obpasyeT ... n Body, NPOsIBASET ... CBOUCTBA.

4. OxapakTtepuayite okcug cepbl (VI), BCTaBnas nponyLleHHble CnoBa B OMu-
CcaHve ero CBOWCTB: MOrnoLjaeT Bnary U3 BO3ayxa, XOpoLlo pacTBopsieTcs B
BOJE C 06pa3oBaHMEM ..., CO LuenoYamMu obpasyeT ... N ..., C CONSHOM KUC-
noTon ... pearmpyet. O6nanaeT ... CBOMCTBaAMW.

5. CocTaBbTe ypaBHEHUS XUMUYECKUX pPeakuuit, C MOMOLLbIO KOTOPbIX MOXHO
OCYLLIeCTBUTb CrefyloLiue npespaLleHns:

Na — Na,0O — NaOH — Na,CO; — Na,SO, — NaOH;
P — P,0; — H;PO, — K;PO, — Cay(PO,), — CaSO,.

6. Ha cKonbkO yBenn4UMTCS Macca COCyha, €Cnv HaxoOsLWMNCH B HEM MOPOK-
CWI HATPUA MOFMOTUT YIMEKMCSbIA ra3 o6bemMom (H. y.) 11,2 om3?

7. Paccuntante XxumMmyeckoe KOnMyecTBO BOAbl, HEOOXOAMMOW O peakuun ¢
okenpom dhocchopa (V) maccor 1, 42 r, ecnv npu aToM o6pasyeTtcs docdop-
Hasi Kucnorta.

§ 25. NoHAaTe 06 amchoTepHOCTH

Ere B XIX B. BBIICHHJIOCH, UTO CYIIECTBYIOT 9JIEMEHTBI, COeTUHEHUI KO-
TOPBIX MPOSBJIAIT U KUCJIOTHBIE 1 OCHOBHEIE cBoMicTBa. OCOOEHHO 9TO 3aMeT-
HO IIO IIOBEJEHMI0O WX OKCHUJIOB 1 THAPOKCHUAOB. Hampumep, IIpocThie Belle-
CTBa TAKUX DJIEMEHTOB, KaK IIMHK Zn 1 ajdioMuHuii Al, mo cBoum (pusmdecKum
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CBOIICTBAM SABJIAIOTCA METAJLIaMU, HO ux ruapokcunsl Zn(OH),, A1(OH); mpo-
SIBJIAIOT CBOMCTBA KaK OCHOBaHMII, TaK U KUCJIOT, T. €. ABJIAIOTCA ampomep-
Hotmu coenuHenusaMu. CIoBO «aM(OTEPHBIN» IIPOUCXOAUT OT JpPEeBHerpeue-
ckoro «am@o» — deoiicmaennslil (W mom u Opyzoil).

OTO Xe MPOUCXOXOAEeHVEe MMEEeT U Ha3BaHue OPeBHErpeYveckoro

cocypa ¢ ABymsi pydykamy — amdpopa.

B ppesHOCTM amdpopbl 6bIM camMbIMKU PacnpoCTpaHeHHbIMU CO-
cyfamu s XpaHeHUs U TPaHCMOPTUPOBKU PasiivyHbIX XKUOKOCTEN,
B OCHOBHOM OJIMBKOBOrO Macsfia W BMHA, a TakXe CbIMny4nx NpOAyK-
TOB — 3epHa.

PaccmoTrpuM moBeneHVE HepPaCTBOPUMOTO B BOJe THUAPOKCHUIA AJTIOMU-
uua Al(OH);. Ero MOKHO MOJYYUTH, OCTOPOIKHO IMIPUIUBAA PACTBOP IIEJI0UU
K PacTBOPY COJIM AJIOMUHUS:

AICl; + 3NaOH = AI(OH);| + 3NaCl.

Paspenum mosyuennsiii ocagoxk Al(OH); Ha aBe uactu. K mepBoii yacTu
MIPUJIBEM PACTBOP KUCJIOTHI — OCaJ0K pacTBopsercs, T. e. AI(OH); Bexer ce-
0s1 Kax ocnogarue (puc. 44):

Al(OH), + 3HCI = AICI, + 3H,0.

Ko BTOpOIi WacTu IPUJILEM PACTBOP IIEJOUM — OCALOK pPacTBOPSETCHd,
T. €. TUAPOKCU] AJIOMUHUS MPOABIACT KUCJLOMHbLE cB8olicmaa. B sTom ciy-
yae TUAPOKCUM aJIOMUHUS YCIOBHO MOKHO 3aIlICATh B BUAE KHUCJIOTHI:

Al(OH); mnn H,AlO; +3NaOH = Na,AlO, + 3H,0.

HCI
NaOH

N /4

Al(OH),

Puc. 44. AmdoTepHbie CBOWCTBA rMapoKCHaa anoMnHUS
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B peanpHOCTH TIOJSTyUaroImiascs COJIb TYT sKe B3aMMOIEWCTBYEeT ¢ BOIOM,
o0pasys apyroe coenunerue. C ero cocTaBoM MW Ha3BaHMEM BbI ITIO3HAKOMMU-
Tech MO3JKe.

ITonyunm Ha mpakTHKe TUAPOKCHUL aJIOMUHNA (IUHKA) U HCCIeAyeM ero
CBOMCTBA.

JlabopaTopHBbIi OIBIT 3

INonywenue zudporcuda yunHkKa u u3yieHue
e20 am@pomepHbLX cé0licme

1. K pacTBOpy conu nuHKa o6beMoM 1 cM® mpuieiiTe IpuMepHO TAKOil sKe
00beM pacTBOpa I'MAPOKCHAA HATPUSA IO MOJydeHUs: 6eJ0T0 ocagKka I'MIPOKCH-
na muaKa. CocTaBbTe ypaBHEHUE PeaKIIUN.

2. PaznmenuTe mONydYeHHBIH OCAOK U IIOMECTHUTE €T0 B IBe IIPOOUMPKU.

a) Baaumodeiicmeue ¢ kucaomoii. K mepBoii uacTu ocagka mo0aBbTe IO
KaIlJIAM COJITHYIO KHCJOTY, BCTPAXUBAs IMPOOUPKY IJiA OoJiee IOJHOTO pac-
TBOPEHUSA OcCaAKa. B mMaHHOUN peaknuu aM(OTEPHBIN TUAPOKCUMA ITPOABIIAET
cBoiicTBa ocHosaHus. CocTaBbTe YpaBHEHUE PEaKI[UU.

0) Baaumoodeiicmaue co wénouvio. Ko Bropoii uactu ocagka mobaBbTe pac-
TBOP THAPOKCUAA HATPUA U TIIATeJbHO IlepemelrnaiiTe. B miémoum ocazox
pacTBOpuUTCS, U 0o0pasyercsa pacTBopuMas cojb. CocTaB coMu IMMUHKA MOMKHO
VIIPOINIEHHO BBHIPA3uTh (popmysoir Na,ZnO,:

Zn(OH), nau H,ZnO, + 2NaOH = Na,ZnO, + 2H,0.

KHCJI0Ta OCHOBaHUe COJIb

CiemoBaTesibHO, B PeaKIIMIX CO IeJOYaMHU THAPOKCU] IUHKA IPOSIBJIA-
eT KUucJOmHble ceoiicmaea.

IIpomenaB peaxkIiuy TUAPOKCUAA ITMHKA C KHUCJIOTOIH U IEJI0UYbI0, MBI yoe-
IUJINCH, UTO 3TO COeAUHEHNEe TaKiKe obJazaeT aM(pOTepHBIMH CBOWCTBAMM.

Mwpapokcuabl, cNoco6Hble pearMpoBaTtb C KUCJIOTaMy U CO LesioYaMu, Ha3bl-
BaloTCsl aM(pOTEPHbIMM.

AmM®OTEepHBIM THUAPOKCUAAM COOTBETCTBYIOT aM(oTepHbIe OKCHABI, T. €.
OKCH/IbI, CIIOCOOHBIE PearnpoBaTh KakK C KHUCJIOTaMH, TAK U CO II[eJIOUaMU.

Hampumep, ruipoOKCUy IIMHKA COOTBETCTBYET aM()OTEePHBIN OKCHM I[HH-
Ka. [Ipu BHeceHUY B CEPHYIO KMCJIOTY OKCHUJ IIMHKA pearupyeT ¢ Hell ¢ obpa-
30BaHUEM coJiu cyabdar muaka ZnSO, u BoAbI:

ZnO + H,SO, = ZnSO, + H,0.



118 I'Iepuonuqecmﬁ 3aKOH U nepunognyeckas cuctema XmMn4eCKmnx afsieMeHToB

IIpu marpeBanuu cmecu TBepgoi miéaoun NaOH u okcupga muHKa o06pa-
3yiorcsa cosib Na,Zn(Q, u mapbl BOABI:

t

AHAJIOTMYHO IIPOXOAAT peaKIuyu MU ¢ ydacTruemM am(pOTEPHOr0 OKCHU-
ma Al,O;. AMmdoTepHble OKCHUABI pearupyroT KaK C KHUCJIOTHBIMH, TaK U C
OCHOBHBLIMU OKCHIAMMH.

Taxum 00pasoM, KiaacCU(PUKAINSA 3JIEMEHTOB Ha METAJJIbl X HeMeTaJLIbI,
a UX OKCHUOB M I'MAPOKCHUIOB — Ha KHCJIOTHBIE M OCHOBHBIEC HE ABJIAETCS OJ-
HO3HAYHOM.

Oxcudvl u 2udporkcudv. HEKOMOPbLX MemadJo8 CNOCOOHbL peazupo-
8amv KAK C KUCAOMAMuU, MaxK U co wenovamu, m.e. obradaiom amqo-
MepHbLMU CE0ULCMEaAMU.

Knaccugpurauyus snemenmos Ha Memaivl U HeMemadvl, 4 UX OKCU-
008 u 2udporcudo8 — HaA OCHOBHbLE U KUCJLOMHbBLE He A8emcs cmpozoil,
m. K. cyulecmayom ajemenmot, COeOUHEHUS KOMOPbLX NPOSABALIOM AMPO-
mepHbvle ceoilcmaa.

9 BOHpOCbI n 3apgaHuva

i [anTe onpegeneHne NOHATUAM «OKCUObI», «MMOPOKCUIbI», «KUCNOTa», «OCHO-
BaHue».

2. Kakve cBoicTBa MposiBNSeT TMAPOKCUL anioMUHUA NpyU B3aMMOLENCTBUU
C CONSIHOM KUCMOTOW? Hanuwunte ypaBHEHUS 3TOW peakuumu.

3. M'mppokeung 6epunnusa Be(OH), nposenseT amdoTtepHble cBovcTBa. CocTaBb-
Te YPaBHEHUS €ro peakLuin ¢ CepHON KUCNOTON U MOPOKCUOOM Kanus.

4. T'nppokeng xpoma(lll) nposiBnseT amdoTepHble CBOMCTBA. 3anvnte opmy-
nbl 3TOr0 COEAMHEHUS B BUAE KUCIOTbl M OCHOBaHWA. Hanuwnte ypaBHeHUS
peakuui, CBUOETENLCTBYHOLLMX 06 aM(pOTEepHOCTM OaHHOro rugpokcuaa.

5. B kon6e HaxoguTcs pacTeop, copepXalmin cynbdar LUMHKa XUMUYECKUM KO-
nnyectBoM 0,2 monb. Onpepenute XUMUYECKOE KONMYECTBO M Maccy Iu-
OpoKkcuaa Kanus, Heo6XOAMMOro Ans NonydYeHus aMdgoTEPHOro rmpgpokcuaa
LMHKa.

6. CocTaBbTe ypaBHEHUS XUMWYECKUX peakumin, C NMOMOLLbIO KOTOPbIX MOXHO
OCYLLIECTBUTb CrepyloLmne npeBpaLleHuns:

a) Al — Al,(SO,); — AI(OH); — AlLO; — AICIy;
6) Zn — ZnSO, — Zn(OH), — Na,ZnO, — ZnCl,.
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§ 26. EctecTBEeHHble CEMEUCTBA 3JIEMEHTOB

ITocsie TOro Kak BBISCHHJIOCH, UTO KJacCU(PUKAIMSA HA MeTaJJbl U HeMe-
TaJJIbl He SBJIAETCS CTPOroii, yVUeHbIe CTAJHN BBIAEJATHL M3 dTUX IBYX 00Jb-
MINX KJAaCCOB 5JEeMEHThI, 0COOEHHO OJM3KMe II0 CBOMCTBAM HX IIPOCTBIX Be-
miectB. TaKkue IPpyNNbl 9JIEMEHTOB HA3BAJIM €CTECTBEHHBIMU ceMeilCTBaMHU.

Illenounvie memadaiol

IIpexx e Bcero B O4HO CeMEMCTBO ObLIN O0BEeAUHEHBI 3JIEMEHThI, IPOCThLIE
BeIIleCcTBa KOTOPBIX 00J1a/1af0T HamboJiee APKO BhIPAKeHHBIMU METAJIJINYECKU-
Mu cBovicTBamu: gutuii Li, Hatpuii Na, kanuii K, pyounuii Rb, mesuit Cs. Ux
Ha3BaJI IIEJOYHBIMHM METaJIJIAMH, T. K. OHU 9HEPIrHMYHO B3aMMOIENCTBYIOT
C BOJIOM ¢ oOpasoBaHUWeM Imeaodeu (puc. 45):

OHEPrUYHO PearupyoT I[eJOUYHbIe METAJJIbl TAK}Ke C KHCJIOPOAOM, XJO-
poM, cepoil U APYrUMU HeMeTaJIJIaMU.

BecbMma 0M3KM IO CBOHCTBAM U UX COEAMHEHUA: OKCUOblL, KOTOPLIE BCe
IIPOSABJIAIOT OCHOBHBLIE CBOMCTBA — PearupyroT ¢ BOAOM M KHCJIOTAMMN:

Li,0 + H,0 = 2LiOH,
Na,0 + 2HCI = 2NaCl + H,0,

" 2udpokcudsl, ABIAONINECA IiesouamMu. Kax amo moxcHo dokazamuv?
B ra6auie 2 (c. 120) mpuBegeHbl HEKOTOPHIe (pu3UUecKure CBOMCTBA IIPO-
CTBIX BEIIECTB 3TUX DJIEMEHTOB X (DOPMYJIbI UX TUINUYHBLIX COeIUHEHUI.
IIlemouHble METAJJIBI — MATKHE MeTaJJIbl (OHU JETKO PEeKyTCsS HOMKOM)
(puc. 46), nerkue, IJIaCTUYHBIE, JIETKOILJIABKME, XOPOIIO IIPOBOAAT BJIEKTPU-
YeCKUH TOK, 00JIaal0T MeTAJJINUeCKNM OJIECKOM.

Puc. 45. B3aumopgenctame Kanusa ¢ BoOown Puc. 46. PaspesaHne HaTpusi HOXOM
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Tab6auia 2. ®u3nuecKHue CBOMCTBA IIEJOYHBIX METAJJIOB M UX COeIUHEHU I

- IIpocTtrie BemecTBa DopmMyabl coeTUHEHUI
° ] ©
o = < z < )
58 & = 4 8 @ RS .
=) 5] == R 2, r Q
Sef | E|Zx| F|EER|EE B | g | B | .3
5 : Y 3% S <
] ) < B = =
s § & S | 88| & | §¢x g3 | ES 2 g )
= E 3 2 S 1 25 3 ; E g B <) = o E
[ o
S = S 38 5 s | g S -~
=
JIuTui Li 7 Li Tsepnoe 181 0,53 Li,O LiOH LiCl

Harpuit Na 23 Na | Tsepnoe 98 0,97 Na,O NaOH NaCl

Kaamit K 39 K Tsepmoe 64 0,86 K,0 KOH KCl

Pyoummii Rb 85 Rb | TBepmoe 39 1,53 Rb,0 | RbOH RbCl

IMe3uit Cs 133 Cs Tsepmoe 29 1,87 Cs,0 CsOH CsCl

CoenvHeHUA IMEJOYHBIX METAJJIOB (OKCUABI, TUAPOKCUIBI U JIP.) UMEIOT
CXOIHBIN COCTAB U IIPOSIBJISIOT 1n0000HbLe CBOICTBA.

TaxuM 00pasoM, MOKHO CIEJATh BBIBOL O CXOJCTBE IMEJOUYHBIX MeTaJI-
JIOB Ha OCHOBE CXOJICTBA (PM3UUECKUX U XUMHUECKUX CBOHCTB MX IPOCTHIX Be-
II[eCTB ¥ OJHOTUIHBIX COeNUHEHIIA.

Tanozenwt

EctecTBeHHBIM ceMeNCTBOM 3JIEMEHTOB, Y IIPOCTBIX BEIIECTB KOTOPBIX
HamboJjee IPKO TPOSBJIAIOTCA HEMETAJJIMUYECKNUe CBOMCTBA, ABJAETCA I'DPYII-
na raxorenoB (prop F, xmop Cl, 6pom Br, mox I). MosieKyJbl IPOCTBHIX Be-
1ecTB rajoreHoB gsyxatoMusbl: F,, Cl,, Br,, L.

IIpocThie BelecTBa 9TUX BJIEMEHTOB AKTHBHO PEArdpPyIOT C METaJJIaMu
¢ oOpasoBaHUEM COJIeH:

Mg + Cl, = MgCl,.

Orciofla 1 Ha3BaHUE 9TOI'0 CEMEMCTBa «TaJIoTeHbI», UTO B IIEPEeBOjie C T'pe-
YeCKOTO S3bIKA O3HaAUaeT poxcoarnuiue coul.

Emre ogHO XapaKTepHOe XMMUUYECKOE CBOMCTBO IraJIOTeHOB — B3aMMO/IEl-
cTBUE ¢ BojopoaoM. IIpu aTom 06pasyroTcesa razoo0pasHbIe BeIllecTBa, KOTOPhIe
Ha3bIBAIOTCS TAJIOT€HOBOTOPOIAMU:

h
H, + F, = 2HF; H, + Cl, = 2HCI;
t t
H2 + Bl‘2 = ZHBI'; H2 + I2 = 2HI.
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el
@ A ® /]

Puc. 47. Okpacka npocTbIX BelecTB — ranoreHoB: 1 — dtop, 2 — xnop, 3 — 6pom, 4 — mop

Boxuble pacTBOPEI rajIOreHOBOIOPOI0B — Kucsiomuvl. OKpacKa razoodpas-
HBIX IIPOCTBLIX BEIECTB — TaJIOTeHOB II0Kas3aHa Ha PUCYHKe 47, a pusuuecKue
cBolicTBA M (POPMYJIBI MX TUIIMYHBLIX COENUHEHWI IIPUBENEHbI B Tabiaure 3.

Tabnuma 3. dusnyecKne CBOMCTBA IajJIOT€HOB M MX COeIMHEHUS

Dopmyast
°
& IIpocTthie BemecTBa R
=
$ 5 S
£ | = | 88
&
= =] - @ <
s a o o~ a9 -
8= = S 3 g g =g . B g Bx
o 3 5 o = > E & s Z 3 ok
S a8 g H = N S = ol 5 g B
= g2 o 2 O B = = = 9 < = Q
g S= | & geE g g z & °
o
Prop F 19 F, Tas HKenro- -188 HF CaF,
BaThI
XJop Cl 35,5 Cl, Tas Kenro- -34 HC1 NaCl
3eJIeHbIN
Bpom Br 80 Br, HKunrocrs Kopuune- 59 HBr MgBr,
BO-OyDHBIit
Hopg I 127 I, Tsepmoe Temuo- 184 HI KI
BEIIeCTBO cephIit

[lenounble METAJJIBI M TAJIOTEHBI 00Ja7al0T BO MHOTOM ITPOTHBOIIOJIOMNK-
HbIMH cBoiicTBamMu. Illesiounble MeTasIbl ABJIAITCA THINUYHBIMH MeTAJIjIa-
MM, a TAQJIOT'eHbl — THUIIHNYHBIMUM HeMeTaJdJdaMMH.
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WsBecTHBI U Apyrue ecTeCTBEHHbIE ceMelCcTBa XMMMNUECKUX 3JIeMEHTOB C
OnuskuMu cBoiicTBamMu. Hampumep, B Kouile XIX B. GbLiIa OTKPBITA T'PYMIIA
2JIEMEHTOB, IIPOCTHIE BEIIeCTBA KOTOPBHIX MOJYUMJIN Ha3BaHUE 01a20po0HbLe
zasvl: renuii He, Heon Ne, apron Ar, xpunton Kr, xcemon Xe, pagox Rn.
OHU OTIMUAIOTCA WCKJIIUUTEJTbHON MHEPTHOCTHIO U He 00pasyroT coeguHe-
HUU HU C MeTaJLlaMu, Hu ¢ Bomopoaom. IlosTomy mMxX mepBOHAYaJibHO Ha3Ba-
JU UHePMHbLMU Ta3aMMu.

Takum 00pasoM, KaKIBIH SJI€MEHT MOMKHO OTHECTH K TOMY WJIU WHOMY
€CTEeCTBEHHOMY ceMeucTBy. IIpocThle BelliecTBa M OJHOTHUIIHBIE COENUHEHUS
9JIEMEHTOB OJHOTO CeMelCTBa IPOSIBJIAIOT IIOLOOHbIE CBOMCTBA.

OxHako oO0Hapy:KeHNe eCTeCTBEHHBIX CEMEICTB 3JI€eMEHTOB eIlle He pelra-
JIO TJIAaBHOM TMPOOJIEMBbI CUCTEMATU3AIINY IJIEMEHTOB — HAXOMCOCHUS 83AUMO-
c8a3U mexHc0y HUMU.

9Ty 3azauy cyMeJ PeluTh BeJIUKUU pyccKuii yuenbli JImutpuit Ba-
HoBuUY MeHnpgeagees.

I'pynnvl xumuueckux anemenmos, npocmouvle geujecmaea u 00HOMUN-
Hule coeOuHeHUsT KOmopulx 06a0aiom OAUSKUMU CE0lcmeamu, cocmas-
AAIOM cemelicmea CX00HbLX ILeMEeHMO8 ULU eCMeCcmeEeHHble Cemellcmea
2JeMeHMO8.

I'pynna wenouHnwvlx Memannoé COCMABLAENM eCmecmeenHHoe ceMell-
CMB0 MUNULHBLX MeMALL08.

I'pynna zanozeno6 cocmasnsem ecmecmeenHHOe CeMellcmeo Mmunui-
HblX HeMemaJ.ios.

n Bonpocbl n 3agaHusi

1. Ha npvmMepe rpynnbl LLENOYHbIX METASIIOB M TPYMMbl rasioreHOB YCTHO Onu-
LIMTE CBOWCTBA: @) TUMWUYHbIX METAINTIOB U 6) TUMUYHbLIX HEMETAIOB.

2. MNonb3ysck Tabnuuen 2, cpaBHUTe OU3MYECKME CBOMCTBA LUENOYHBLIX MeTas-
NIOB U BbIABUTE 3aKOHOMEPHOCTM U3MEHEHUS CBOWCTB 3TMX BELLECTB C yBe-
NMYyeHnemM OTHOCUTENbHOWM aTOMHOM Macchl anemMeHToB. CaenanTe TO Xe ca-
MOe 1 Ons ranoreHos (taén. 3.).

3. OnpegenuTte MaccoBble Jonu kanbumsa n 6poma B coegnHeHun CaBr,.

4. Bam M3BECTHO Ha3BaHWE COJSEn COMAHOM KUCNOTbl. HasoBuTe no aHanoruu
conu gpyrux ranoreHosogoponHeix kucnot: CaF,, All;, MgBr,, KF, FeBr;. Co-
CTaBbTe YPaBHEHUS BO3SMOXHbIX peakuuii nomyyYyeHus STUX COmen.

5. VKaXute OCHOBHble OTNNYMS B CBOMCTBAxX MPOCTbIX BELLECTB NUTUSa 1 dtopa,
HaTpus 1 xnopa.
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6. CoctaBbTe ypaBHEHUA XUMUHYECKUX peaKLI,VIVI, C MOMOLLUBKD KOTOPbLIX MOXHO
OCyLleCTBUTb clieayruime npespalleHns:

Ca — Ca0O — Ca(OH), — CaCl, — CaCO,; — Ca0;
S — SO, — H,SO; — K,SO; — H,SO; — BaSO..

7. CocTaBbTe ypaBHEHMS peaKkuuii K CrnepyroLlen cxeme npeBpaLleHnii n Hazo-
BUTE BCE yKa3aHHble COeOVHEeHUA:

FeBr; Fe(OH), Fe,O,
Fe,(SO,);

8. Mpn B3aMmopencTBuM HaTpus C BOAOW BblOenNUNCA ra3 o06bLemMom (H.Y.)

44,8 om°. PaccuuTaiite Maccy HaTpwsi, BCTYMNMBLLErO B peakuuio.

FotoBuMces k onumnuagam. JaHa cxema npespaweruin: 3 — 90 — 3(0OH), — 3Cl,.
YcTaHOBUTE Ha3BaHWE HEWM3BECTHOMO 3NEMeHTa 3, ecnu M3BECTHO, YTO Macca ero
conn OCl, xummyecknm konmyectsoM 0,5 monb paBHa 104 r. CocTaBbTe ypaBHEHUS

BCEX XMMMYECKUX MPEBPALLEHMIN.

§ 27. Nepuogunyeckun 3akoH [1. N. MeHpeneesa

B kKauecTBe OCHOBBI IJIA CHUCTEMATHU3AIIUN XU-
muueckux ayiemeHToB [l. V. MeHpaesneeB BBIOpaJ
TJIAaBHYI0O KOJIMYECTBEHHYIO XapaKTEePUCTUKY 3Jie-
MeHTa — €ero amomHuyw maccy. Tak gesanau MHOTHE
yuenble u 10 Hero — A. IllamkypTya Bo Ppan-
muu, 1. Heiomeunac B Aurauu, JI. Meiiep B
T'epmanuu. Ho B oTsimume oT cBOMX IIpefIIeCTBEH-
HUKOB MeHeneeB NpuAaBajl OOJIbIIOE 3HAUEHUE
XUMHUUYECKUM CBOMCTBAM IIPOCTBHIX BEIIIECTB M CO-
eIVHEHUI 3JeMeHTOB. [JilaBHYIO 3ajjauy OH BUJEJI
B YCTAHOBJIEHUU €CTECTBEHHOI CBA3UW MEKIY 2JIe-
MeHTaMU, T. €. TaKOH 3aKOHOMEPHOCTH, KoTopasd
o0benuHANMA OBl BCe BJIEMEHTHI B €UHYIO CUCTEMY.

YcTaHOBUTH NMOAOOHYI0O 3aKOHOMEDPHOCTH OKa-
3aJI0Ch HEIIPOCTO, TaK KaK B TO BpeMsa OBLIO

0. . Menpenees
(1834 —1907)

M3BECTHO TOJIbKO 63 XMMMHWUECKUX 3JJIEMEHTa, Ja M aTOMHBIE MAaCChl 0O0JIb-
IIMMMHCTBaA MWU3 HUX 6]>IJII/I oIripeaeJieHbl HETOYHO. PaCHOJIOHCI/IB AJIEMEHTHI B
IMOPsAJKE BO3PACTAHUA HMX OTHOCHUTEJIBHBIX aTOMHBIX Macc, . WM. Menge-
JleeB YCTAHOBMJI, UTO Uepes3 OIpeleeHHOe UMCJIO JJIeMEHTOB HAaOJII0gaeTcCs
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MOosIBJIEHWEe CXOIHBIX dJieMeHTOB. Tak, uepes ceMb sjIeMeHTOB (0JaropoaHbIe
rasbl TOT[a ellfe He ObLIM OTKPBITHI), €CJAM HAauWHATL ¢ JuTud Li, cHOBa mo-
ABJISETCS IeJJOUHON MeTasai — HaTtpuii Na. A ellle uepe3 ceMb 3JIEMEHTOB —
CIeNVIONIUN IeJouHol MeTana — Kaauit K.

TouHO TAKyIO JKe IIOBTOPSIEMOCTh CBOICTB OH OOHAPYKUJ U Y TaJIOT€HOB.
Yepes cemb asreMeHTOB mocJe ¢propa F uger ramorern — xjop Cl.

Jlutuii 1 HaTpuili — TUINYHBIE METAJIJIBI, a XJIOP um (pTop — HeMeTa-
JbI. A KaK M3MEHSAIOTCS CBOMCTBA 9JIEMEHTOB U UX COeTUHEHUI B MIPOMEKYT-
Ke MexXay HuMu? 3amuilieM CUMBOJbBI BCEX 9JI€MEHTOB MEXKAY JUTUEeM U (PTOo-
poOM, a TakiKe MeXIy HATPHEM M XJIOPOM B IOPSAKE BO3PACTAHUSA UX OTHO-
CHUTEJIbHBIX aTOMHBIX Macc. Ty XapaKTepPHUCTUKY dJeMeHTa 3aIlluIlleM BHU3Y
moj ero cuMBoJIOM. Tam Ke yKaskeM (Gopmynay vicuiezo okcuda (T. e. OKCH-
Ia, B KOTOPOM BaJIEHTHOCTH 3JIeMeHTa MaKCHUMaJjbHA) U COOTBETCTBYIOIIIETO
emy zudporcuda. I'uapokcunael 6epunus Be u amomunus Al asiasrorca am-
(hoTepHBIMU COEMMHEHUAMU U IIOITOMY B TabJIUIle 3alKUcaHbl 1 B hopMe KIcC-
JoT u B ¢opMe ocHoBaHUil. [[Jis 5I1eMeHTOB, UMEIOIIUX Jemyyue (razoobpas-
HbIE) coeduHeHUs ¢ 8000podom, TaK:Ke MpUBeaeM (OPMYJbI 3TUX BEIECTB
B Tabuuiie 4. [Jo6aBum B TabauIly ABa dJieMeHTa (B COOTBETCTBUU C UX aTOM-
HBIMU MAaccaMu), OTKPBITBIX IO3:Ke, — HeoH Ne mocisie ¢dTopa, apron Ar
mocjge xJiopa. Kak MBI yiKe 3HAeM, 3TO HeMeTaJlJIbl, ¥ KOTOPBIX IIPOCTHIE
BeIlleCTBa XMMHNUYECKN MaJIOAKTHUBHEI.

Tab6numa 4. H3MeHeHNe CBOMCTB XMMHUUYECKHNX 3JIEMEHTOB M MX COeIMHEHHI

Xumuue-
CKHIl 3HAK Li Be B C N (0] F Ne
3JIeMeHTa

OrHocu-
TeJbHaAS
aToMHasd
Macca

Bercumit

P Li,0 BeO B,0, co, | N,0, — — —

OcHoBaHUe LiOH | Be(OH), — — —

Kucaora H,BeO, H;BO, H,CO; | HNO;
Jleryuee
BOJIOPOTHOE — — — CH, NH, H,0 HF —

coeTuHeHue
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IIpodonscenue madbauyvl

dIeMeHT Na Mg Al Si P S Cl Ar

OTHoOCH-
TeJbHAT
aToMHas
Macca

23 24 27 28 31 32 35.5 40

Beicuruit
OKCHT

OcHoBaHUE NaOH | Mg(OH), | Al(OH), —
Kucaora H,;AlO; | H,SiO, | H;PO, | H,S0, | HCIO,

Na,0 MgO AL, Si0, | P,0, | SO, | CLO, | —

Jleryuee
BOTOPOTHOE — — — SiH, PH, H,S HCl —
coeMHEeHNe

Oo6masa

opMya
g)mzm)(;ro R0 RO R0, RO, R,0; RO, R,0; | —

OKCHIOA

Ooumas

dopmya — — — RH, | RH, | RH, | RH | —
COeIUHEHU A

C BOIOPOAOM

PaccmaTrpuBas cBOMCTBa IIPOCTBHIX BEINECTB, a TaKsKe COCTAB UM CBOMCTBA
COeMHEHUN XMMUUECKUX 3JIEeMeHTOB B psmax oT Li mo Ne u or Na mo Ar,
MOJKHO ClIeJIaTh CJIEeIYIOIINe BLIBOJbI.

1. B rakgom psamy HaOJ0gaeTca CXOACTBO B M3MEHEHUM CBOMCTB IIPO-
CTBIX BEIIIECTB C BO3paCcTaHMeM OTHOCHUTEJIbHBIX aTOMHBIX MacCC UX 3Jie-
MEHTOB: IIPOUCXOAUT NOCaAed08amelbHoe 0CAADeHUe METATINIeCKIX
CBOIICTB U YCUJeHUe HEMeTAJLINUYEeCKUX CBONCTB.

2. Bospacraer BbIcIIasg BaJeHTHOCTH 2JIEMEHTOB B okcumax oT I mo VII.
(Y HeoHa UM aproHa KUCJIOPOAHBIE COEIUHEHUS OTCYTCTBYIOT).

3. BajleHTHOCTh ATOMOB HEMETAJIJIOB B JIETYUNX BOJOPOIHLIX COEAMHEHI-
ax yb6eiBaer ot IV mo 1.

4. CBoiicTBa BBICIINX OKCHIOB M COOTBETCTBYIOIIUX KM T'HIPOKCHUIOB
(OCHOBAHMN MIKM KUCJIOT) U3MEHAITCA OT OCHOBHBIX K KMCJIOTHBIM.

Bo BTOpoMm psaxay or Na go Ar HabuiofaeTcss TOBTOPSIEMOCTH CBOMCTB dJie-
MEHTOB IIPeABIAYIIEro pafa: KayKIbI HUMKECTOSIIUNA SJeMEeHT II0LO0eH IIO
cBOMcTBaAM BbINIecTOAIEMY. Ilociie aproHa B IIOCJ€IOBATEJIbHOM DALY dJie-
MEHTOB BHOBb IMOABJIAETCA IIeJOYHON MeTasll Kajuii, U CHOBa HabJIOmaer-
csd TIOCTETIeHHOe M3MeHeHNte CBOMCTB OT MEeTANIINYEeCKUX K HeMeTaINUeCKIM.
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Takum o6pasoM, B IIOCTIENOBATEJIBHOM PAAY XUMUUYECKUX BJIEMEHTOB UX
CBOMCTBA PETYJISPHO MOBTOPAIOTCS 110 MEPE HENpepbl6H020 YBEJINUEeHU OTHO-
CUTeJIbHON aTOMHOM Macchl, T. €. USMEHATCA MePUOTUIECKU.

Ity sakoHoMepHOCTh /1. 1. MeHmeneeB copMyIUPOBAT B BUe MEePHOTH-
YeCKOro 3aKOHa, OTKpbITOro uM B 1869 r.

Caoiicmea npocmulx mes (npocmuvlLx gewecmas ), @ maKice cocmas u ceoil-
cmaea coeOuHeHUll 3JeMeHmo8 HaAxX00amcs 8 nepuoduyeckoil 3a8UCUMOCmU
om 8elUYUHbL UX AMOMHBLX MACC.

Ilepuomguueckuii 3aK0H ABJIIETCA OSJHUM 13 BAKHEUIIINX 3aKOHOB IIPUPO-
aul. OH m03BOJISIET 0000II[aTh U CHCTEMATU3UPOBATh CBEIEHUA 0 XUMUUECKUX
9JeMEeHTaX W MX COeQUHEHMSIX, HaXOAUTh OOIHe 3aKOHOMEPHOCTH B MX CO-
cTaBe, CTPOEHUU W CBOMCTBAX.

n Bonpocbl 1 3agaHus

1. Kakue xapaktepuctukm xmmuyeckux anemeHtos [. V. Menpgenees B3an 3a
OCHOBY UX cucTemarmsaunmn?

2. MNoyemy OTKpbITbIN MeHOeneeBbIM 3aKOH HOCUT Ha3BaHWE «Mepruoamyecko-
ro»? KakoB CMbICN 3TOro Ha3BaHua?

3. Xummnyeckuin anemeHT ue3nn Cs cxopeH ¢ anemeHTom Hatpvem Na, a ce-
neH Se c cepor S. Hanuwute hopmynbl OKCMAOB, MOPOKCUOOB M CONewn,
B COCTaB KOTOPbIX BXOOAAT 3TN SMEMEHTbI.

4. Kakon okcug, no sallemy MHeHuo, obnagaeT 6osee BblpaXXeHHbIMU KUCOT-
HbiMK cBovicTBamu: SiO, nnmn P,O;? Moyemy?

5. CocTtaBbTe ypaBHeHUs1 peakuui mexgy kucnotamm H,SO,, H;PO, n ocHoBa-
Huamm NaOH, Mg(OH),, Al(OH);. HasoBuTe BCe 06pasytoLmecs CoegnHEHMSI.

6. [Npn cnnaeneHun okcupa antoMUHUA C OKCUAOM Kanusa obpasyeTtcsi COnb,
dopmyna kotopor KAIO,. CocTaBbTe ypaBHEHME peakumm U paccuyuTante
Maccy o6pa30OBaBLLENCs COMW, eClv XMMWYECKOe KONMYECTBO Mpopearnpo-
BaBLLEro okcmaa antomMuHusa pasHo: a) 0,2 monb; 6) 0,5 Monb.

FoToBuMcsa k onumnuagam. CocTaBsTe ypaBHEHWUS peakuuid, Mpu MOMOLLM KOTOPbIX
MOXHO OCYLLECTBUTb MpeBpaLleHnsi CornacHo npuBedeHHON cxeme:

RS

CuCl, 28— cuo —*— cuso,

N RS
Cu(OH),

FoTtoBumcsa k onumnuagam. B o6pasue pyabl maccor 200 r HaxoguTcs MUHepan nnaeu-
koBbIn Wwinat CaF, — cbipbe onsa nony4veHus propa. Maccosas gonsa CaF, B pyge pas-
Ha 78 %. Bbluucnute maccy gtopa, cofepallerocs B 3ToM obpasue pydpbl.
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§ 28. Nepuopgnyeckaa cuctema XMMUYECKUX IJIEMEHTOB

Onupasice Ha mepuoxmyeckuii 3akoH, I[. V1. MeugesneeB MOCTPOUT ecTe-
CTBEHHYIO KJACCUDUKAIINIO0 XHUMUYECKUX SJIEMEHTOB — MepPHOIUYECKYIO0
cuCTeMy XMMUYECKHUX 3JeMeHTOB. Ee rpaduueckumM m3obpaskeHUeM ABJIAET-
¢ mabauya, KOTopas TaK U HA3BIBAETCA — Nepuoduieckas cucmema Xumu-
yeckux anemenmos (puc. 48, dopsaart 1).

IA 82 VIIA
32

Hia ] A IVA VA VIA VIA He
Li Be TEPMAHUN \ BIC|[N|O|F [Ne
Na|Mg|yiz e ve vis vie—viie— s 1a~A! [Si P | S| CliAr
K |Ca|Sc|Ti| V |Cr|Mn|Fe|Co| Ni|Cu|Zn|Ga As|Se|Br| Kr
Rb|Sr| Y |Zr|Nb|Mo|Tc|Ru|Rh|Pd|Ag|Cd| In |Sn|Sb|Te| | |Xe
Cs|Ba|lalu{ Hf [Ta| W |Re|Os| Ir | Pt|Au|Hg| Tl |Pb| Bi|Po| At |Rn

Fr|RalAcLr| Rf |Db|Sg|Bh|{Hs|Mt|Ds|Rg|Cn{Nh|FI |[Mc|Lv |Ts [Og

—

Mepuompl
N ojoo|b~{W|DND

Puc. 48. Cxema nepmonmquKoﬁ CUCTEMbl XMMNYECKUX 3NEMEHTOB

®@opmbl TaOMUITLI pasaudHbl (X u3BecTHO Oojee 700). B Hacrosrree
BpeMs HauboJjee IMMPOKO MCIIOJIb3yeTcs TabauIa, IIpeacTaBJeHHAs Ha (op-
sare 1 mamuoro yuedomoro mocobusi. Ouna npusHana MexIyHAPOSHBIM COIO30M
XMMHKOB B KauecTBe OPUIHNATIbLHOM.

Kakaplii XMuMUUeCKUil 2JIeMeHT B TaOJIHuIle 3aHNMAaeT OOHY KJIEeTKY, B KO-
TOPOH YKasaH XUMUYECKUll 3HAK dJIeMeHTa, er0o Ha38aHue, 3HaUeHne 0MHOCU-
meJabHOll AMOMHOU MACCHL U €T0 AMOMHbBLIL HOMeD, KOTOPBIN YacTO HA3LIBAIOT
nopsdxosovim. I'opu3oHTANBLHBIE PAILI 3JIEMEHTOB HA3LIBAIOTCSA IMEPHOXAMH,
a BePTUKAJbHBIE CTOJIOILI — TPyIMIaMuU. ITO OCHOBHBIE CTPYKTYPHbBIE € IUHU-
Il IIEPUOJNUECKON CHCTEMEI.

CiemoBaTenbHO, KAMXObLI XUMUYECKUIL dJeMEeHMm umeem c80il amoMHbLIL
Homep, Haxodumcs 6 onpedesleHHOM nepuode u onpedesleHHOl zpynne.

Iepuodut

n Mepuoa — ropu3oHTanbHbIN PAJ XUMUYECKUX 3JIEMEHTOB, PACMOJIOXKEHHbIX

B Nnopsiike BO3pacTaHUsi UX OTHOCUTENbHbIX aTOMHbIX Macc, Ha4WHaloLMUMi-
CHl LWEeNOYHbIM MeTaNIoM (MM BOAOPOAOM) M 3aKaHYMBaOLLMNCA 6naropof-
HbIM rasom.



128 I'Iepuonuqecmﬁ 3aKOH U nepunognyeckas cuctema XmMn4eCKmnx afsieMeHToB

Bcero B Tabiuiie ceMb IepuofoB. VX HoMepa yKasaHBI IIudppaMu, CTOA-
muMu cjaeBa. Kam Il mepuof COLepPsKUT ONpeeieHHOe UMCJIO XUMUUECKUX
5JIEMEHTOB:

1-it mepuog — 2 sJieMeHTa
2-it mepuox — 8 31eMEeHTOB Mauasie mepuoabl
3-ii mepuox — 8 3JIeMEeHTOB
4-i1 nepuoxg — 18 smemeHTOB
5-it mepuox — 18 smemeHTOB
6-ii mepuoxg — 32 saemMeHTa
7-i1 mepuoxg — 32 3jeMeHTa

Boabpuine nepuoabr

IlepBbie Tpu mepuoma Ha3bIBAIOTCSA MaJbIMHU HepuomaMu. CaMbIil IepPBBINA
IePHOJl COCTOUT TOJBKO M3 JIBYX XMMUUYECKUX 3JIeMEeHTOB — Bojaopoaa H m
reaus He, mpudueM BOZOPOJ He OTHOCHUTCS K IMEJOUYHBIM MerasaaM. Ocrajb-
HbIe UeThIpe IIepruoga Ha3bIBAIOTCA OOJbIIMMH. B HUX TaKKe, KAaK BO BTOPOM
U TpeTheM, HaOJII0MaeTcs IOCTEIIeHHOEe 0CAa0NeHUe MemaaluiecKux U ycu-
JleHue HeMemaJluiecKuXx CBOICTB aTOMOB M IIPOCTBLIX BEII[ECTB 3JIEMEHTOB,
TOJBKO TEepPexoJ HIEeT OT IeJOYHOTO0 MeTajlla K 0JaropogHOMYy rasy uepes
0oJIBbIIIEeE UMCJIO 3JIEMEHTOB, 0oJiee IJIaBHO.

I'pynnut

prnna — BepTMKaﬂbeIVI paA XUMUYECKUX 3J1IeMEeHTOB B ﬂepI/IODM'-IECKOVI
CUcTtemMe, aToMbl KOTOPbIX o6nagarT CXO4HbIMM CBOMCTBaMM.

Bcero B Tabiniie BOCEMHAAIATH I'PYIII, IIPOHYMEPOBAHHBIX apaOCKUMU
mudpamu. Kpome Toro, rpynnbl UMeOT TPAAUIIAOHHYIO HyMePaIuo PUMCKH-
mMu nudppamu, coxpaHusiryoca co BpemeH I[. YI. MenpeneeBa: ot I mo VIII
¢ mobaBieHUeM JaTUHCKUX OykB A miau B.

T'pynmer A yacTo Ha3bIBAIOT IJIaBHBIMHU. OHU BKJIIOUAIOT BCE BJIEMEHTHI
MMepPBBLIX Tpex (MaJbIX) MEePHOAOB, a TAKIKe HUMKECTOSINe 3JIeMEHTHI 00JIb-
WX IIePUOA0B. B aTUX rpynmnax HaXOAATCA KaK MeMmaJjivl, TaK U HeMemaJ-
avt. 'paHuIia MEXIy 3TUMHU IBYMA TUNAMU 3JEMEHTOB OOBIUHO BBIIEJIAETCS
JKUPHOM JIOMaHOUW JuHMeH. dTa IPaHUIlA JOCTATOYHO YCJIOBHA, TaK KaK HEKO-
TOPHIE BJIEMEHThI, HAaXOAAIIUEeC BO3Jie Hee, MOTYT IIPOSABIATH KaK MeTaJIu-
yecKue, TaK 1 HeMeTAaJJINUYeCKUe CBOMCTBA.

HexoTopble riiaBHBIE TPYIOBI UMEIOT CBOU COOCTBeHHBIe HasBauHudA. Tak,
HampuMmep, IA-rpynma — 5TO TpPyIIa WeloYHblX memaJno8 + 600opod H,
ITA-rpynna — rpynmna u,esouHo3eMmenbHblX memaJanos + Oepuanruii Be u mae-
Huit Mg, VIIA-rpynma — rpynna zanozenos, VIIIA-rpynmna — rpymnna 6.a2o-
POOHBLX 204308 U T. 1.
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Mexkny I—IIA- u III—VIITA-rpynnamMmu pacmoJiaratoTcsa nepexo0nble djie-
menTs! rpynn B. I'pynnbsr B mHOrma HaseiBaroT mo00UYHBIMHM. B HUX HaXOAAT-
CS TOJIBKO DJIEMEHTHI OOJIBIINX IIEPUOAO0B, OHU BCe ABJIAIOTCA MEMALLAMU.

Bce rpynmsl uMeoT coOCTBeHHbBIE Ha3BaHMUA, OOBIYHO CBA3aHHBIE C Ha3Ba-
HUEeM IIepBOTO dJIeMEeHTa B IPYIIIIe.

B kakmoii rpymie HaxXOAATCS SJIEMEHTHI CO CXOMHBIMU XUMUYECKUMU
CBOMCTBAMHU UX IPOCTBIX BeIllecTB. PuMcKue udpbl HOMepa IPYIIIbl YKa3bI-
BAIOT, KaK IIPABUJIO, 8bLCULYI0, T. €. MAKCUMAJbHYIO, BAJIEHTHOCTDb DJIEMEHTOB
B COEIMHEHUAX ¢ Kmcjopomom (Tadi. 5).

Tabnuma 5. MakcuMaabHble BAJEHTHOCTH U (hOPMYJIbI BBICHINX
OKCH/IOB 3JIeMeHTOB A- u B- rpynn

Homep rpynmnsi

(A u B) I II III v v VI VII VIII

MakcumaabHas
BaJIGHTHOCTh

I II III v v VI VII VIII

Oo6masa ¢opmyaa

BBICIIIET0 OKCH/IA 9,0 90 9,05 90, 9,05 | 904 9,07 90,

Ipuvep K,0 | BaO | ALO, | Si0, | P,0, | SO, | CLO, | XeO,

ATOMBI HEKOTOPBIX DJI€MEHTOB IIPOSBJSIOT U APYrue 3HAUYEHUS BBICIIEH
BasieaTHOCTH (Cu, Au) MJIM IPOCTO HE MMEIOT KHCJIOPOSHBIX COeIMHEHUN
(He, Ne, Ar).

IIprunHy TIEePUOIMUYHOCTH B M3MEHEHHHN CBOMCTB XMMHUECKUX SJIeMeH-
TOB MOKHO OOBACHUTL TOJHKO Ha OCHOBe 3HAHMUI O CTPOEHUHM aTOMOB. OTO
xoportrro noaumaa u cam Il. 1. MengeneeB, mpeamoJsiaras, YTO aTOMBI SBJISA-
IOTCS CJIOMKHBIMHI 00pPa30BaHUAMI, a IO3HAHNE UX CTPYKTYPHI IIO3BOJUT (hu-
3UUYecCKr O0OCHOBATH OTKPBITYIO UM IIEPUOLUUYECKYIO CHCTEMY XHUMHUYECKUX
9JIEMEHTOB.

I'paguueckum uzobpaxenuem nepuoduieckozo 3aKoHaA A8iemcs mao-
AUUA nepuoduiecKoll cucmemvl 3aeMeHmos.

Kaxcoviii xumuveckuil aemenm umeem c80il AmMOMHbLIL HOMED, HAXO-
dumcs 6 onpedesenHoM nepuode u 6 onpedeseHHOU zpynne madiUlbL.

ITepuod — 20pu30HMAAbHBLYL PA0 XUMUYECKUX dJeMeHmo8, Ha4UuHa-
WUCA WeNoYHbIM Memanaom (uau 6000podom) U 3aKAHYUBAIOWUILCS
01a20POOHBLM 2A30M.

I'pynna — epmukanbHblil pad XUMULECKUX INEMEHMO8 CO CXO0HbL-
MU ceolicmeamu ux amomos.
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n Bonpocbl U ynpaxxHeHusi

1.

2.

Kak HasbiBan [. V. MeHgeneeB eCTECTBEHHYIO KNacCUMUKaLMIO XMMUYECKNX
3N1EMEHTOB?

HasoBuTe OCHOBHblE CTPYKTYpHblE €4MHWLbI NEPUOANYECKON CUCTEMBI 3rie-
MEHTOB.

. Yto Takoe nepunoa? Yto o6Lero y 60mnbLUMX M MasbIX NEPUOLOB U HYeM OHU

pasnuyatoTca? Kakne CBOMCTBA XMMUYECKUX IfIEMEHTOB 3aKOHOMEPHO n3me-
HAOTCS B nepuope?

. [davite onpefeneHve NoHATUA «rpynna». YKaxute pasnuyuns mexgy rpynna-

Mu A n B.

. npOCTOG BELLECTBO KAKOro XMMUYECKOro 3f1IEMEHTA U3 KaXKOow napbl nMme-

eT 6onee ApKO BblpaXXeHHble MeTannuyeckme ceonctea: a) K unmn Ca, 6) Mg
wnn Al; B) Cs nnm Pb?

. I'IpOCToe BELLIECTBO KaKOro XMMMUYECKOro afieMeHTa U3 KaxKaomn napbl UMeeT

6oriee ApPKO BbIpaXXEHHble HemeTannmnydeckme ceonctea: a) S unm Cl; 6) C
wnn N; B) Se wnu Br?

. Pazgenute YKa3aHHble 3/1IeMeHTbl Ha MeTalibl U HeMeTallbl, YKaxXute Uux

MOSIOXXEHNE B MEPUOJMNYECKON cucTeMe (rpynna, nepvog, aTOMHbIA HOMep):
KMCNopond, HaTpuin, cepebpo, HEOH, PTYTb, 6POM, 30510TO, KCEHOH, XPOM.

. 3anonHuTe Tabnuuy B TeTpagu:

CumBon ATOMHbIN
anemMeHTa HoMep

OTHOCUTENb- Howmep ®dopmyna
®dopmyna
BbICLLErO

Hasa aToMHas W Tun
nepvoga rmapokcuaa
macca rpynnbl okcuaa

Howmep

Ca

13

79

VA 2

KOH

As,Oq

FotoBumca k onumnuagam. CocTaBbTe YpaBHEHWS Peakuuil, C MOMOLLbI KOTOPbIX
MOXHO OCYLLECTBUTb CrefyloLne npespaLleHus:

Mg — MgCl, — Mg(OH), — MgSO, — MgCO,; — MgO;
S — SO, — CaSO; — H,SO; — SO, — Na,SO;.



.
A A

CTpoeHue aToMa
U NepUuoaAUYHOCTb

U3MEeHEeHUs CBOMUCTB
aTOMOB XMMUYECKUX

9J/1IeMeHTOB
U Ux coeamHeHun

B TpeTben rnase Bbl
NO3HAaKOMUTECH

CO CTpOeHuem

aTOMa, COCTOAHMEM
3/IEKTPOHOB B aTOME.
Y3HaeTe, 4To Takoe
PaANOaKTUBHOCTb,
Hay4YnTeCb XapaKTepU3oBaTb
XUMUYECKUI INEMEHT

no CTPOEHMUIO ero atoma
M MOJIOXKEHMUIO '

B NePUOANYECKOM

cucTteme XMMnU4YecKnx
3/IEMEHTOB
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§ 29. CtpoeHue atoma. ATOMHbIN HOMeEpP
XMMMYECKOro 3J51IeMeHTa

B cepenmnae XIX B. aToM cuuTaJics 3J€eMEHTApPHOH, T. €. HeJEJIUMOHN ua-

i cruneii. Ho yske K KOHILYy 9TOr0O BEKAa IIOSABUJINCH HEOCIIOPUMBIE NOKA3aTENb-

i CTBA CJIOYKHOCTH CTPOEHH’A aToOMa.

B 1897 r. aurauiickuit pusux k. K. ToMCOH yCcTaHOBUJ CYIIECT-
BOBaHIe B aTOMe 9JEKTPOHOB — OTPUIIATEIbHO 3apsKeHHBLIX uvacTuil. IIps-
MBIM [IOKAas3aTeJbCTBOM CJIOXKHOCTH CTPOEHHS AaToMa SABUJIOCH OTKPBLITHE
CaMOIPOM3BOJIBHOTO PACIIaZla ATOMOB HEKOTOPBLIX JJIEMEHTOB C HCIIYCKAHUEM
HEeBUAUMBIX IJIady Jydeii. OTO ABJIeHHE, OTKPbIToe B 1896 r. (hpaHIiy3cKuM
yueHbIM AHPU BeKKepeiaeM, IOJYUYNIO HadBaHUe PAJAUOAKTUBHOCTH.

I9TU OTKPBITUSA CBUAETEJIbCTBOBAJIM O TOM, YUTO aTOM HMEET CJIOXKHOE
CTpOeHUeE.

HAodepras modesb cmpoeHus amoma

Ha ocHoBe cBOUX 3HAMEHUTBIX OIILITOB II0 PACCESHUIO O-Iydeil (OHU pac-
CMaTPHUBAIOTCA B IITKOJBHOM Kypce PUBUKU) aHTIMNCKUN yUEeHBIA OPHECT
Pesepdopa B 1911 r. mpemioKua cxemMy CTPOEHUS aTOMAa, IMIOJYUUBIIYIO
HasBaHUe L0epHoll (naaHemapHoil) modesru amoma.

CoryiacHO 3TOIl MOIEJNM, aTOM COCTOUT M3 IOJOKHMTEIBHO 3aPAKEeHHO-
ro fapa U ABMIKYIIMXCA BOKPYr Hero 3JjeKTpoHoB. Ilourm Bcs macca aro-
ma (6osee 99,96 %) cocpemoToueHa B €ro sape, AUaMETP KOTOPOro IIPU-
onusutenbno B 100 000 pas MeHbIlle gmaMeTpa
BCETO aToMa.

Ha pucyuke 49 nmoxasana mozeab atroma o Pe-
3epdopay. KorHeuno, oTHOCHTEIBHEIE Pa3MepPhl BCe-
ro aToMa U ero sApa AaHbl He B COOTBETCTBYIOIIEM
maciiTabe. lake ecau m300pasuTh pasMephbl AApa
aToMa BOJOPOLA TOUYKOM Bcero B 1 MM, TO I'paHu-
IIBI aTOMa JOJI’KHBI ObLIM Obl HAXOAUTHCA Ha pac-
croguuu 50 M.

W3 xypca xuMum 7-ro Kjacca BBI yiKe 3HaeTe
OHO OIIpelieIeHVe aToMa KaK Meavyaiiulell, Xumu-
Puc. 49. Fl'qepHag Mopaenb yecKku Heoleaumoil yacmuubl. Tenep:b MOHO [aTb
atoma no Pesepcopay elre OfHO, (usuyeckoe ornpeneeHre dTOro MOHATH .

Atom — GHEKTpOHEﬁTpaHbHaﬂ YacTtuula, cocTosdllaa U3 noJiIoXXuUTesibHO 3ap4-
XEeHHOro sagpa u oTtpuuartesibHO 3apsAXeHHbIX 3JIEKTPOHOB.
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Iloske OBLIO YCTAHOBJIEHO, UTO AAPO aTOMa TaKyKe HMeeT CJIOKHOe
crpoenre. OHO COCTOUT M3 YACTHUIL ABYX THUIIOB: IPOTOHOB ¥ HEHTPOHOB.

IIpoToH W HEUTPOH MMEIOT MPAKTUUYECKU 00UHAKOB8YI0 MACCY, PABHYIO
npumepHo 1 u, T. e. OMHOM aTOMHOI efuHUIlE Macchl. [IpOTOH (eTo CUMBOJI P)
uMeeT OTHOCUTEJbHBIN 3apsan 1+, a HelTpoH (CMMBOJI N) 3JIeKTPOHENTpajeH.

OTHOCUTEJbHBIN 3apsajh »dJeKTpoHa (ero yciaoBHOe o0o3HaueHHe e€)
paBen 1-, a macca mpumepHo B 1840 pa3 MeHbIIIe MacChbl ITPOTOHA, T. €.

pasHa _1U

B Tabuuie 6 npuBOgATCA OCHOBHBIE XapPAKTEPUCTUKU YACTUIL, BXOLAIIINX

B COCTaB aToMma.

Ta6auma 6. OcHOBHBIE XapaKTePHMCTUKHN YaCTHI[, BXOAANUX B COCTAB aTOMa

OTHOCUTEIbHASA OTHOCUTEIbHBIN
Yacruna CumBoxa
Macca 3apan
IIporon 1,007~ 1u 1+
HeiiTpon 1,009~ 1u 0
JIIeKTPOH e lu 1-
1840

Ddusuueckuil cmvlcs AMOMHOZ0 HoMmepa

B mavane XX B. pAAOM TEOPETUYECKUX W DKCIEPUMEHTAJbHBIX HCCJIE-
IOBAaHU OBIJIO YCTAHOBJIEHO, UYTO ATOMHBIN (IIOPSIKOBBLIN) HOMEpP 3JIEeMEHTA
B IEPMOAUYECKOIl CHCTeMe pPaBeH OTHOCHUTEJIBLHOMY 3apdaAmy fAapa ero aro-
MOB. VIMEHHO B 9TOM B3aKJOYaeTCaA (PU3UYECKUIl CMblLC/L aTOMHOTO HOMepa
DJIeMeHTa.

OTHOCUTEIbHBIN 3apdan SaApa Ompeaessercs YKWCJIOM ITPOTOHOB, W IIO-
CKOJIBKY aTOM B II€JIOM dJIEKTPOHEUTpaJieH, OUYEBUJTHO, UTO YHCJIO IPOTOHOB
B €ro dape PaBHO YHMCJY JJIEKTPOHOB.

AToMHBIIT 3apan Yucaxo Yucao
HOMep = agpa = IIPOTOHOB =  3JIEKTPOHOB
3JIeMeHTa aTroma B Axpe B aTOMe

Hanpuwmep, aromubiii HoOMep Bomopona H paBerm 1. CiemoBaTesibHO, OT-
HOCUTENbHBIH 3apAn Aapa ero aroma paBeH 1+ (T. €. COIEPIKUT TOJBKO
OIUH TIPOTOH), a BOKPYT fAApa BpalllaeTcs OAUH 3JeKTPOH ¢ 3apsamom 1-.

AtovHBINT HOMep cieaymolinero siementa reausa He pasen 2. 9To o3Ha-
YyaeT, UTO OTHOCUTEJBbHBIN 3apA] sAapa ero aroma paBeH 2+ (T.e. sAApoO
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Puc. 50. Mogenb atoma renus

COZIePsKUT 2 MIPOTOHA), a 00Ilee YMCIIO dJIeK-
TPOHOB B aTOMe TaK:ke paBHO ABYM (puc. 50).

Yeenuuenue amommnozo Homepa dJemeH-
ma c8sA3aHO C 803pAcCMaHUeM YUCAA NPOMO-
HO8 8 sAdpe, M. e. ¢ yseauueHUeM OMHOCU-
MeNbH020 NOJLOHUMELbHO20 3apada 10pa.

Taxkum 00pa3oM, MOKHO 3aKJIOUUTh, UTO
OTHOCUTEJbHBIN 3apAN AAPA aTOMa ABIIETCA
TJIABHOW XapaKTEePUCTHKOM 3JIeMeHTa, OIpe-
IeJisdsi ero II0JIOMKEHNe B IePUOAUYECKOI cu-
creme, a, CJIeJI0BaTeJIbHO, BCE CBOMCTBA aTo-
MOB 3TOT'0 dJIeMeHTa 1 ero coeguuenui. Ilos-
TOMY COBpeMeHHas (OpPMYyJIHUPOBKA MEePUOLU-
YeCKOr0 3aKOHA 3BYUYHUT TakK.

CBoiicTBa aTOMOB XMMWYECKMX 3JIEMEHTOB, a TaKXe COCTaB M CBOMCTBa
obpa3yemMbiX MMM BELLECTB HaxofATcs B nepuoanecxoﬁ 3aBUCUMOCTU OT

3apsapoB aTOMHbIX sAep.

HepI/IO,lII/IIIECKI/Iﬁ 3aKOH OaJi MMIIYJIbC K U3YUYE€HHNIO BHYTPEHHEI'0 CTPOEHUA
BeIlleCTB, B TOM YMCJI€ 1 CTPOEHUA aToMa. B cBoro ouepenb, TeOpud CTPOEHUA
aToMa CIIoco0CTBOBAJIA IIOHUMAHUIO CYIIIHOCTH IIE€PHUOANUYECKOI'0 3aKOHAa U IIe-
pI/IOJ_'[PI‘IeCKOﬁ CHUCTEeMBbl XMMMHNYECKHUX 3JIEMEHTOB, HAaAIIOJHMJIa MX COBPEMEH-
HBIM COIEepXaHMeM U oIIpejelinjia IIyTHu I[a]II:HeﬁHIel"O pPa3BUTUA.

Amom — CAO0HCHAS INeKMPOHEUMPANbHASL YACMUUA, COCOAULAL U3
NOJLONCUMENbHO 3APAHCCHHO20 A0PA U IJLeKMPOHO8.

Bcsi macca amoma cocpedomouena 8 ezo sdpe, pasmepvb. KOMOPOZO
npumepro 6 100 000 pa3 meHvwe pa3mepa 6cezo amoma.

3apsd s0pa amoma A818emMCsa 2JlA6HOU XAPAKMEPUCMUKOUL XumMuye-
CKO020 dJleMenma, onpedess 6ce 0CHOB8HbLe CB0ILCMEA AMOMO8 IM0z0 JJle-

MmeHma.

AMOMHbBLIL HOMED XUMULECKO020 3JeMeHMa PABeH OMHOCUMENbHOMY
3apady aA0pa ezo amoma, YUcay nPoOmoHO8 8 sA0pe U HUCLY IJLeKMPOHO8

6 Imom amome.
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L) Bonpocbl 1 3agaHus

1. B 4yem nmpuHUMNManbHoe OTNMYME COBPEMEHHON (DOPMYNMPOBKM Nepuognye-
CKOrO 3akoHa OT MpeXHen MeHOeneeBcKon?

2. Yemy paBHbl OTHOCUTESbHBIM 3apsaf f4pa WU YUCIO 3NEKTPOHOB Yy aTOMOB
cnegytowmx anemeHToB: N, Al, Fe, Br, Au?

3. B sgpax atoMOB XMMUYECKUX INEMEHTOB COAEPXUTCA COOTBETCTBEHHO 8, 12,
29, 47 n 80 npoTOHOB. Ha3oBMTE 9TU 3N1EMEHTbI. YKaxXunte Homepa neprogos
M rpynn nepuoamyeckor CUCTEMbI, B KOTOPbIX OHW HaxoOdaTcs.

4. YKaxuTe 4Mcno nNpoOTOHOB W 3MEKTPOHOB A5 aTOMOB 3f1eMEHTOB, Haxops-
LLIMXCA COOTBETCTBEHHO B: @) TpeTbeM nepuopge u IVA-rpynne; 6) 4yeTBepTom
nepuoge n VIIA-rpynne; B) natom nepuoge v IB-rpynne.

5. CocTaBbTe ypaBHEHUS peakuuii, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
crnepylowme npespaLLeHns:

S — H,S — Na,S — H,S — SO, — K,SOg;
Cl, — HCI — AICI; — KCI — HCI — H,CO43 — CaCO,.
FotoBumcs kK onumnuapam. Onpegenqre YMCNO aToMOB B 06pasle Meay 06beMoM
10 cMm®, ecnu NIOTHOCTbL 9TOro Metanna pasHa 8,96 r/cm®.

§ 30. MaccoBoe uucno aroma. Hyknupbl

ITouemy :Ke TJIaBHOI XapaKTEPUCTUKOH 3JIeMEHTA ABJISIETCS OTHOCUTEb-
HBIII 3apsAn AIpa ero aToMoOB, a He OTHOCUTeJbHas aToMHas Mmacca? Ere
. . MenpneseeB, pasMmeniad XUMUUeCKUe 3JEeMEHTHI B MePUOJUUYECKOMN cu-
cTeMe, BBIHYIKJEH ObLI IIOCTABUTHL HEKOTOPHIE M3 HUX HEe B IOPSAKE BO3pac-
TaHUS aTOMHBIX Macc. Tak, saemenT mon I pasmeraercsa mocie Tesaypa Te,
XOTs ero aToOMHas Macca MeHbIe. Ilocae oTKpeiTuA B KoHIe XIX B. Gjaro-
POIHBIX Ta30B, aproH Ar ObIJ IMOMeIeH B TabJnIle Iepen KajameM, XOTS ero
aromHuas macca (39,95) 6osbiie aromuo# Maccewl Kanua K (39,10). B Tto Bpe-
M 3ToMy (PaxTy He ObLIO o0bsAcHeHuA u [[. . MeHaeneeB pyKOBOACTBOBAJ-
cs TOJBKO IPUHIIUIIOM IIE€PUOJUUYHOCTH, COTJIACHO KOTOPOMY OTU DJI€MEHTHI
AOJIXKHBI GBIJII/I 3aHUMAaTh MeCTa B COOTBETCTBUU C XUMUNUYECKNIMN CBOﬁCTBaMH
" OTHOCHUTEJIbBHBIMU aATOMHBIMU MacCCaMU X aTOMOB.

Maccosoe wucao

UccnemoBanusamu Hadajsa XX B. ObLJIO YCTAaHOBJIEHO, UTO ATOMBI OJHOT'O
¥ TOTO Ke dJIeMEeHTa MOT'YT UMeTh Pas3Hble MacChl. ITO OOBACHAETCSI TEM, UTO
B UX AIpax C OAHUM W TeM Ke UMCJIOM IIPOTOHOB MOKET HaXOAUTLCS PA3HOe
yucao Helimpornog. O0IIee umcao MPoToHOB (Z) u HeliTpoHOoB (N) B Ampe Ha-
3BIBAETCSA MAaCCOBBIM YHCJIOM aTtoMma (A):

A=7Z+N.
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Maccosoe wucao npaxkmuyecku onpedeisem maccy A0pa m, caeq0BaTeIb-
HO, MACCY 8Ce20 Amoma, Tak KaK Macca dJeKTPOHOB COCTABJSET HUUTOMHYIO
yacTh 00IIeli Macckwl aToMa.

Hyraudvt

OTHOCUTENbHBIH 3apsan aapa atroma Z (T. e. UUCJIO IPOTOHOB) U ero Mac-
COBO€ UMCJI0O A YKa3bIBAIOT YMCJIOBBIMU MHAEKCAMU CJIEBA OT CHUMBOJIA XUMU-
YECKOr'o dJeMeHTa — ‘;3, HaIpuMep:

35 40 238
16 S’ 19 K’ 92 U.

Hyknup — BuA aToMOB C onpepgeneHHbliM 3Ha4YeHMemMm aTOMHOro Homepa
M MaccoBOro 4yucna.

s obo3HAaueHUSA HYKJNWIA HCIOJbB3YVIOT Ha3BaHNe 3JeMeHTa WU ero
CHMBOJI, I'/le YKasbIBAIOT TOJBKO MAacCoBOe uucjo: yriaepoxa-12, mau 2C; kuc-
smopox-16, unu %0, cepa-35, uwu *°S.

Yucio meiTpouos N B Aape aroma J000T0 HYKJINIA JErKO IOACUYNTATE 110
passocTu N = A — Z. Tak, y HyKJIHua cephl >°S B axpe Haxoxurcsa 19 meiiTpo-
HOB (35— 16 = 19), a y sykauga xamus °K — 21 (40 - 19 = 21), u y HykInIa
ypana 23U — 146 (238 — 92 = 146) He#ATPOHOB.

Eie oguH BOmpoc CTOSJ Ilepel, YUEHLIMH — II0UYEeMY OTHOCHUTEJbHBIE
aTOMHBIE MAacChl OOJIBIIIMHCTBA 3JIEMEHTOB He SABJSIOTCA I[eJOYNCICHHBIMU
BeJIMUMHAMU, XOTS MACCOBBIE€ UHCJIA WX HYKJIWIOB BBIPAMKAIOTCS I[EJIBIMU
yucgamMmn?

OmHnocumeJsbHaAsL AMOMHASL MACCA

B mpupoge OOJBIIMHCTBO XMMHWUYECKHX DJIEMEHTOB CYIIIECTBYIOT B BHIE
cMecu HYKJHUIOB, Ka'KIbIil M3 KOTOPBIX XapaKTepua3yeTcs CBOUM COOCTBEH-
HBIM 3HAUYEHHWEM MAaccoBOro uwmcja. IlosToMy OTHOcUTeabHAsS aTOMHAsS Mac-
ca MaHHOTO JJIEMEHTA SABJSIETCSA YCPEOHEeHHOl 6eJUYUHOU OTHOCUTENbHBIX
ATOMHBIX MaccC ero HyKJua0B. KOHeUHO, IIPU 3TOM YUYUTBHIBAETCS COAep KaHUe
KaKaI0ro HyKJUga B UX IIPUPOSHON cMecH.

YTounuM ompeneseHHe OTHOCHUTEJIbHOM ATOMHOW MAacChl XWUMHUYECKOTO
SJIeMeHTA.

OTHOCUTeNnbHass aTOMHas Macca dJieMeHTa — CbI/ISI/I‘-IeCKaﬂ BeJIn4MHa, KO-
Topasa NoKa3biBaeT, BO CKOJIbKO pa3 ycpegHeHHasds MacCa aTOMOB AaHHOro

XUMMYECKOro 3fiemMeHTa 6onbLue 11—2 yacTu maccbl atoma '2C.
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Temeph IMOHATHO, MOUYEMY OTHOCHUTEJIbHAS aTOMHAsS Macca Kajaus MeHb-
mre, 4yeMm y aproua. ¥ rauus 6oisee 93 % ero mpupomHBIX aTOMOB MMeeT MAC-
coBoe umciio 39, a y aproua 99 % npupomHOI CMeCH HPUXOLUTCSA HA TOJIIO
"Hykauzga aproa-40. ITosTromy oTHOcuTe/IbHAA aTOMHAA Macca Kaausa OJmKe K
39, a aprona — K 40. OgHako 3apdAI Aapa aToMOB Kajaud paBeH 19+, a apro-
Ha 18+, u mosToMy B TAOJHIlEe OHU Pa3MEI[al0TCs COTJIACHO STOM IJIABHOM Xa-
PaKTepUCTUKE XUMUUECKOTO 3JIeMeHTa.

Macco8bim wucaiom amoma A8as8emcs oduLee Yucio NPomoHos u Heil-
MpPOHO8 8 ezo sldpe.

Hyxaud — 8ud amomos ¢ onpedeseHHulMU 3HAYCeHUAMU AMOMHOZ0
HOMepa U MACCco8020 YUCA.

OmHocumenvHas AMOMHASL MACCA dNeMeHma — QuauiecKkas 6eau-

YuHa, nokasvlearwnuw,asd 80 CKOJLbKO pa3 ycpeaueuuaﬂ macca ezo amomos

ooavuLe % wacmu maccvl amoma yzaepoda-12.

9 BOHpOCbI n 3apaHuva

1. NpuBegnte chopMysbl HYKNMOOB UMHKA, fapa KOTopbix cogepxat 34, 36, 38,
40 HelTPOHOB.

2. Yawe Bcero BofoOpoa B NpUpoAe CyLLeCcTBYET B BUMAE OBYX HYKMMOOB — BO-
nopopa-1 v Bogopopa-2, a kucropon — B Buge Tpex: '°0O, O, 0. Mocuu-
TanTe BCe BO3MOXHbIE 3HAYEeHWS OTHOCUTESIbHOW MOJSEKYNAPHON MacChl BO-
Obl, 06pPa30BaHHON aTOMaMWn 3TUX HYKNNOOB.

3. OnpenenvTte atoMHbIA HOMEP 3NeMeHTa, MacCOBOE YMCIIO OOHOrO U3 HYKIN-

0OB KOTOPOro paBHO 26, a 4MCNO HEeNTPOHOB — 14.

YeMy paBHO YMCIIO HEMTPOHOB B AApax crneaylowmx Hyknoos: 2°Mg, '*'Ba,

GSCU, 7QBr, 234U?

5. Nicnonb3ysi NepuoamyecKytd CUCTEMY XUMMUYECKUX SNIEMEHTOB, OMpenenute
4YMCNO NPOTOHOB, HEMTPOHOB U ANEKTPOHOB B HyknMaax bTopa, Mopa, Kanb-
LUus, HaTpus, 30M10Ta, NPUHUMAsA BENUYMHY MACCOBOMO YMCNa pPaBHOW OKpPYyr-
SIEHHOMY 3Ha4e€HUI0 OTHOCUTESNTIbHOM aTOMHOW Macchbl 3fleMeHTa.

6. YKaXunTe XMMMUYECKME CUMBOJbI, YACIIO MPOTOHOB U MacCOBOE HYMCIIO HYKIN-
[0OB, KOTOpble cofepXart: a) 4 31eKTpoHa U 5 HENTPOHOB: 6) 12 aNEeKTPOHOB
1 13 HenTpoHoB; B) 20 aNeKTPOHOB N 20 HEMTPOHOB.

7. CocTaBbTe ypaBHEHUS peakumii, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECTBUTb
crnefyoume npespaLLeHns:

K,0 — K,SO, — KOH — KCl — K,SO, — KNOj;
P,05 — H,PO, — Na;P0, — Cay(PO,), = HyPO,.

ol
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§ 31. UsoTonbl. fiBNeHne pagnoakKTUBHOCTHU

Hszomonuvl

B mauame XX B. OBLIO JOKa3aHO, UTO OOJIBIMMHCTBO XUMHUYECKHX dJIe-
MEHTOB B IIPUPOJE CYIIIECTBYET B BUIE HECKOJbKMX HYKJUZOB. Tak mpuposn-
HbI JuTui (Z = 3), KpoMe HYKJINIOB, B ATOMHBIX AApPaX KOTOPBIX HAXOIUTCS
4 HelTpOHA, UMeeT HYKJNAbI C YMCJIOM HeATpoHOB 3. MaccoBble unciaa TaKux
HYKJIAZOB PABHBI COOTBETCTBEHHO 6 u 7: SLi u ;Li (puc. 51). Hyxkaunas! Ta-
KOT'0 THIIa HAa3BAJIU M30TOMAMH.

M3oTonammu HasblBalOTCA HYKNMAbl, UMeloLMe OAUHAKOBLIW aTOMHbIA HO-
mep (T. e. OAUHAKOBOE YMCJIO NMPOTOHOB B siApe), HO pa3nuyHble MaccoBble

yucna.
CiemoBaTeIbHO, HYKJIUIBI gLi, ;Li — MBO0TOIIbI JUTHUA, a HYKJIUIBI }H,
fH, ?{H — mB0TOUbI Bozopoja. IIpyrumm ciaoBaMu, u30monsv. — 3mo pas-
6 . - HOBUOHOCMU AMOMO8 00H020 U MO20 e
aLi aLi aslemeHma, 8 sA0pax Komopvlx codep-
o S HCUMCSA PA3HOE YUCTO HellmPOHO8.
CJI0BO «M30TOIILI» B IIEPEBOJE C I'pe-
YEeCKOI'o O3HadaeT «3aHHMAaIoIue Of-
& @ HO MecTO». V30TOombl JIO00Oro sJaeMeHTa
) =) =) =) IefCTBUTEIbLHO 3aHUMAIOT OJHO MECTO B
IMepUOANYECKOll cucTeMe, TaK Kak IIpU-
HaJJexaT OJHOMY M TOMY JK€ 3JIeMEeHTY.
@ — npoToH CiemoBaTesibHO, W XHMHUYECKUE CBOM-
O — HeiiTpoH CTBa M30TOIIOB JAaHHOTO JJeMeHTa TaK-
© — sneKkTpoH JKe OyoyT OAMHAKOBBI.
Terneps MbI MOKEM JATh 60Jiee TOUHOE
Puc. 51. Moaenu HyKnuMaos nutus oIlpele/ieHne XWMWUUYECKOI'0 JJIEMEHTA.

n XUMMYECKU afnieMeHT — BUj, aTOMOB C OAMHaKOBbIM 3apaaom agpa.

CredosamenvHo, 8ce HYKAUObL ¢ OOUHAKOBbLM 3APA0OM fdep uX amomos
(m. e. usomonuwt ) npuraduexcam 00HOMY U MOMY KHce ILeMeHmy.

Heoaenue paduoakmusrHocmu

ITo ycToiiumBOCTH aTOMHBIX AJEpP BCe HYKJUILI MOYKHO PasiesUTh Ha IBa
TUHAa: cmabuabHble U HecmabuavHbie. CaMoO HazBaHHNE «CTAOMJILHBIN» T'OBO-
puT 00 YCTOMUYMBOCTU SAep AAaHHOrO HYKJIHAA, T. €. 00 UX CIOCOOHOCTH CY-
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I[eCTBOBATHb CKOJb YIOJHO IOJITO.
BonbminHCTBO HYKJINIOB, BXOIA-
IUX B COCTAB OKPYKAIOIIUX HAC
BeIleCTB, SABJAIOTCA CTAOMJIbHBI-
Mu. IT0 Bojmopox-1, Kucaopoxn-16,
yraepon-12, autuii-6, autuii-7 u
ap. CrabUIbHOCTH 3STHUX HYKJIU-
OB OmpefessieTcs, IPexkae BCero,
YCTOMYMBOCTBIO UX ANEP.
Yemotiuusocmov s0pa 3a8ucum movkKo OM COOMHOULEHUS MeHcOY YUCLOM
npomoHo8 u HelimpoHos (IJiA KayKJIoro sjJeMeHTa OHO cBoe). Ecau 9To coot-
HOIIIeHEe HAaXOAUTCS 34 OIPeHe/IeHHBIMU IIPefesiaMu, IApo (a BMecTe ¢ HUM U
aToM) CTAHOBUTCSA HeycTOHUuBBIM. OHO caMOIIPOM3BOJILHO pacHagaeTcs, Ipe-
Bpalasich B AApa aTOMOB IPYTHUX 3JIEMEHTOB. IIpy 3TOM HPOMCXOLUT HCIIY-
CKaHUe Pas3JNUUYHBIX YACTHUIL. JTO SBJEHUE U €CTb PadUOAKMUBHOCHLb.

4
“wRa  *  %Rn + He

Puc. 52. Cxema pacnaga sgpa atoma pagus

PagnoaKTMBHOCTbIO Ha3blBaeTCl CaMOMpPOM3BOJIbHOE MpeBpalleHne He-
YCTOM4YMBLIX aTOMHbIX sigep B Apyrue siapa, conpoBoXpatoLieecsi Ucnycka-
HUEM pasfIMYHbIX YacTul,.

Hanpumep, azpa aromos pagua-226 (uwmu 2?°Ra) pacmazaiorca Ha Axpa
aToMoB pafoHa-222 (unu 22*Rn) u axpa aromos reua-4 (uau ‘He) (puc. 52):

226 222 4
ssRa — “gRn + ;He.
Hyxnunael, cioco6HBIEe K PafAMOAKTUBHOMY paclajy, HasbIBAIOTCS pPaamo-

"Hykaungamu. Hanpumep, ypau-238, non-131, crponnuii-90, nesuii-137 — pa-
IUOHYKJIUIBL.

YCTOMUYMBOCTb PafVMOHYKNNOOB XapakTepusyoT nepuogom nonypacnaga. Me-

puop nonypacnaga (t,,) — 3T0 BpeMmsi, B Te4EHME KOTOPOro pacrnagaercs
NonoBMHa MEepPBOHAYasIbHOro KOMYEeCcTBa SAOep PagvoakTUBHOrO anemeHTta. Yem
6onbLUe Mmepvop nonypacnaga, TeEM [OMbLUE COXPaHSETCH PagVoOHYKIME U TeM
NPOJOIMKMTENIbHEE €r0 BINSHUE Ha OKPY>XXaloLLyto cpefy M Yenoseka. Hanpumep,
c anpensa 1986 r. nocne aBapum Ha YepHobbinbckon ADC nmpowso yxe 6onee
1370 nepuopgoB nonypacnaga moga-131 (t4, =8,5 cyT), M OH NPaKTUYECKN UCHES.
B 10 Xe Bpems Le3nin-137 (14, paBeH npumepHo 30 feT) 1 gpyrve paguoHyKu-
Obl MPOOOMKAKT HAaX0AUTbCA Ha 3apaXeHHbIX TepPPUTOPUSX.

Bouiee moapo6HO 0 TUIIAX HYKJIHUIOB, O PAAMOAKTHUBHOM H3JIyUYEeHUU, O ero
BO3/IeHiICTBUY HAa JKUBBLIE 00BEKTHI, a4 TaAKIKe O CIIoco0ax 3aIlfUThI OT PagUaIlun
BBbI y3HaeTe U3 Kypca (DU3UKU.
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Hykxaudvl, Komopvle pa3iuiaiomcs mMoJLbKO YUCLOM HEeUMmpPOHO8 8
a0pax ux amomos npu 00UHAKOBOM YUCJe NPOMOH08, HA3bLBAIMCA U30-
monamu.

Xumuuveckuil snemenm — ud amomo8 ¢ 00UHAKOBbLM NOJIOH UM ELb-
Hblm 3apsdom s0pa.

Paduoakmuenocmys — 2Imo cAMONPOU3BOJbHOE NpespaujeHue Heyc-
moilyussblx amomusvLx sdep 8 opyzue a0pa. IIpu amom npoucxodum ucny-
CKAHUe PA3LULHBLY YaACMUL,.

9 BOHPOCbI n 3apgaHuva

=8 1. Yem CXOXU U YeM pasnuyatoTcs Mexay cobor M3otonel Bogopoaa?
2. MoryT nn y pasHbIX XUMWYECKMX INIEMEHTOB ObITb OOMHAKOBblE 3apsnbl
aTOMHbIX aaep? A ogvHakoBble Macchl? Noyemy?
3. Onpepennte cocTtaB aTOMHbIX AAep U30TOMOB:
a) »Ca; %Ca; 2Ca; 6) 3§S; 3S; 1S
. O6bACHNTE NPUYMHY U CYyTb SIBIEHUSA PafMOaKTUBHOCTM.
. Yem oTnmyaeTca paguoHyknua OT CTabuibHOrO HyKNMaa TOro Xe anemMeHTa?
. CepHas kucnota maccon 39,2 r MOMHOCTBIO npopearvposana € MarHuem.
PaccuuTtante o6bem (H. y.) BOOOPOAA, BbIOENMBLLErOCA B pe3ynbraTe 3Tow
peakumm.
7. CocTaBbTe ypaBHEHUS peakuuii, C MOMOLLbID KOTOPbIX MOXHO OCYLLECTBUTb
crnepylome npeBpaLleHuns:

AlLO; — AICI; — AI(OH); — AI(NOs); — Aly(SO,); — AIC;
SO, — H,SO, — FeSO, — Na,SO, — NaCl — HCI.

(o2 2N I

§ 32. CocTtosiHMe 3NEKTPOHOB B aTOMe.
OnekTpoHHOe o6nako. ATomMHas op6uTtasnb

ITpu xUMMUUYECKUX peaKIuAX aTOMbI He MCUe3al0T M He BO3HHKAIOT BHOBD.
OHU TPOCTO IIEPEeXOAT M3 OAHHX BEIeCTB B APYyrue, HO UX SAPa OCTAIOTCS
HeumsMeHHBIMI. OIHAKO XMMUUYECKNEe CBOMCTBA aTOMOB OJHOI'O M TOTO JKe dJie-
MeHTa CUJIBHO Pa3IMYaioTCs B 3aBUCHUMOCTH OT TOTO, B KAKOM BeIlleCTBE OHU
Haxonsarcsi. Tak, cBoiicTBa aTOMOB Cephl B IIPOCTOM BEIIECTBE OTJIMYAIOTCS
OT CBOICTB aTOMOB 3TOTO JKe dJIEMeHTa B cepHoii Kucjore. CBoiicTBa aTOMOB
HATPUs B IPOCTOM BeII[eCTBE M B JIIO0OOI ero COJIM TaKyKe Pa3JIMYHBI.

Ecau cocraB sgep SJAHHOIO 9JIeMEHTa He MEHSeTCSA IPU XMMHUYECKUX pe-
aKIUSIX, OUeBUAHO, UTO BCe U3MEHEHUS, IIPON30IIeIIne ¢ JaHHEIM aTOMOM,
ABJAIOTCA PEe3yJbTATOM U3MEHEHHUS ero 3JIeKTPOHHOTO0 CTPOEHHUS.
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KakoBo ke sJIeKTpOHHOE cTpoeHne aTroMoB? Kak oHO BiIusAeT Ha UX CBOM-
CTBa, HA CBOMCTBA BEIECTB, B KOTOPBIX HaxonsaTcs atu arombi? s orse-
Ta HA STU BOIPOCHI HAZO XOPOIIO MPEACTABIATEL cebe COCMmosHUe 3JIeKMPOHA
B arome. CJI0BO «COCTOSTHME» B KBAHTOBOW (DUBUKE ABJIAECTCA CUHOHUMOM

cJIoBa «08uXMcerue».

Jleuicenue aNeKmpoHo8 8 amome

CorJiacHO COBPEMEHHBIM IIPEICTABICHUAM, 9JICK-
TPOH B aTOMe HAXOAUTCS B IMOCTOSHHOM IBUKEHUU
BOKPYT Axpa. Ho y Takoro ABUMKEHUA OTCYTCTBY-
eT ompefejieHHAA TPAeKTOPUA. OTO BBITJIAIUT IIPHU-
MepHO TaK, Kak Ha pucyuke 53. B xaabiii MOMEHT
BPEeMEeHH 9JIeKTPOH HAXOAUTCS B OIPENeJIeHHOM TOU-
Ke OKOJIOSAZIEPHOr'o IpocTpancTBa. Ecau Obl yaaaoch
3a(pMKCUPOBATH TAKHUE IMOJOMKEHUS C IIOMOIIBIO MO-
MEeHTaJIbHO# (poTorpaduu, To cIejiaB THICAUYMN CHUM-
KOB U HAJOKUB UX ONWH HA JPYToil, MOJyUUIU OBI
KapTUHKY, IIOJAOOHYIO TOI, UTO M300pakeHa Ha pu-
cyuke 54. OHa HallOMHWHAET IIYIIUCTHIN ITapUK WU
o0siako B paspesde. VIMeHHO Tak 1 Has3BaJIu M0o0ejlb
0sudicenus aNeKmMpora 60KpyYz A0pa — 3JEKTPOHHOE
00J1aKo0.

TaMm, rie TOUKM PACIIOJIOKEHEI T'yIlle, MOKHO TO-
BOPUTH O OOJIBIIIEI BEPOATHOCTH NPEOBIBAHUA BJIEK-
TpoHa B dToi obsactu. W, HaobopoTr, Tam, rie TO-
YeK MeHbIle, MEHbIIIe U BEePOATHOCTh OOHAPYKUTH
OAHHBIIA 3JIeKTPOH. DJIEKTPOHHOE O00JIaKO He mMeeT
YeTKUX T'paHuil. [1oaToMy OOBIUHO €ro OorpaHuYMBa-
IOT YCJIOBHOM IOBEPXHOCTBHIO, KOTOPAS OXBATHLIBAET
npumepao 90 % ero oobema. Taxkyio obaacms npo-
cmpaHcmea 80Kpyz A0pa, 6 Komopoii Haubogee ge-
posamHo HaxoxcOeHue OAHHO20 3eKMpPOHa, Ha3bIBa-
IOT ellle AaTOMHOM OPOMTAJIBIO.

OpbuTanau, B 3aBUCUMOCTH OT 9HEPTUU JIEKTPO-
HOB, MMEIOT pas3juuHble Qopmv. u pasmepvl. Tak,
opOouTaNh EIUHCTBEHHOTO 3JEKTPOHA aToMa BOIO-
pozma umeeT chepuuecKyio (mmapoobpasHyio) Gopmy
(puc. 55). ATomHBIE OpOMTAIM B aToOMax APYTUX
2JIEMEHTOB MOT'YT MMEeTh KaK TaKyio ke (popmy, Tax

&0
N,
“'vk'l,/
\lkJAl ,
o)
vaZa 3 /1
X Pz
\V

Puc. 53. Cxema ABMXeHUsi
3MleKTpoHa B aTtome

Puc. 54. OnekTpoHHoe
obnako

Puc. 55. Opbutanb anek-
TpOHa B atoMe BOLOPOAA
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U Ipyrue, Hampumep TaHTeJe-
obpasuyio (puc. 56). Yem 60Jb-
& Ie 9SHEePrus dSJIeKTPOHA, TeM
TaJIbIlle OH HaXOAUTCS OT AApa,
", CJeNOBaTEeJIbHO, TEM 0OJIBIIE
110 pasMepy ero opouTaib.
Puc. 56. ®opma ogHon 13 opbutanen B MHOMO3MEK- TeopeTuuyeckue pac4YeTnl
TPOHHOM aTome ($pUBUKOB IIOKAa3bIBAIOT, UTO HA
00HOUL opbumau Moxcem HaAxo-
dumucs He OoJsee 08yx anexkmporos. Takue dJIeKTPOHBI, 3aHMMAIOIIE ONHY
opbuTaab, T. €. OOHY U Ty sKe 00JIacTh IIPOCTPAHCTBA BO3Jie SApa, HAa3bIBAIOT
cnapenHbimu. Hanpumep, y ciaenyroiero 3a Bogopoaom resnuda He mgBa siek-
TPOHA €ro aToMa 3aHMMAIOT OAHY opbuTanb. Ecim Ha opOUTAIU HAXOLUTCS
TOJBKO OAUH 9JEKTPOH, TO er0 HAa3bIBAIOT HECNAPEHHbBLM.

dNeKmporHoe 001aK0 — 3Mmo Mmo0eab 0BUNCEHUA INEKMPOHA 60KPY2
a0pa.

Opbumanby — amo 06aacmb 0K0L010epPH020 NPOCMPAHCMEA, 20e 6epo-
AMHOCMb HAX0HOeHUSA OAHH020 INEeKMPOHA HAUOOLLULAA.

Ha o0Holl opbumanu moxcem HAxo0umvcs He 0oaee 08YxX Ijek-
MPOHO8.

L) Bonpocbl 1 3agaHus

. Kak coBpemeHHasi aToMHasi TeOpusi OMMCbIBAET COCTOSIHME INIEKTPOHA B aTome?

. YTO Takoe anekTpoHHOe o6nako?

. [arite onpepeneHne NOHATUA «opbuUTanb».

. O6bAcHNUTE pasnuune Mexgy CrhapeHHbIMU M HECMAaPEHHBIMU 31EKTPOHAMM.

. 3anuwmTe B TeTpagu cregylolme NpensiokeHns U BCTaBbTe MPOMYLLEHHbIE
cnosa.

G ON=

B sagpe atoma cepbi HaxoguTcs ... MPOTOHOB. YUC/IO 371EKTPOHOB PaBHO ...
. 9fIeMeHTa. 51Apo Hyknupga cepbl-34 coCcTouUT U3 ... MPOTOHOB U ... HEUT-
POHOB.

6. LinHk maccor 13 r pacTBOpunu B CONAHON KMUCNoTe. PaccunTarte XumMmyeckoe
KONMM4YecTBO, Maccy, 06bem (H.Y.) M YAC/IO MOJIEKYN BbIOENUBLLIErocs rasa.

7. CocTaBbTe YpaBHEHUS XUMMUYECKUX peakLui, C MOMOLLBbI KOTOPbIX MOXHO
OCYLLECTBUTb CIefyloLLMe NpeBpaLleHns:

H,SO, — MgSO, — Na,SO, — NaOH — NaNO; — HNO..
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8. 3anonHute B TeTpagu Ta6bnuuy:

Cumeon ATOMHBIN 3apsag Hueno B sinpe Yucno
Hyknuga Homep sapa B 3MEKTPOHOB
aneMeHTa aneMeHTa aToma NPOTOHOB HENTPOHOB BOKpYT sApa
4OK
17+ 20
38 32
15P 16
16 18
8 10

§ 33. CTtpoeHMe 3neKTPOHHbIX 060104EK aTOMOB

Ob11ee ymMcIIO 9JIEKTPOHOB B aTOMe Bcerja paBHO 3apany Azxpa. Ho aiex-
TPOHBI, 00JIaflas PA3JIMYHON SHepruell, Mo-pa3HOMY PACIIOJIaraioTCA B aToMe.
YeM BBINIE 9HEPTUA DJIEKTPOHA, TEM JAJbIIe OH MOYKET HAaXOAUTHCA OT SAApa
u TeM OOJIBITIe TI0 pa3Mepy ero opouranb. VI Ha000pOT, 3JIEKTPOHBI, 00Jaat0-
e MeHbBIIIed sHeprueu, ABUKYTCSI B OCHOBHOM BOJIM3M saapa. Taxk oOpasy-
I0TCs 000/104uKU (C/I0U) U3 BIIEKTPOHOB C OJM3KUMHU 3HAUCHUAMU dHEPTUU, KO-
TOpbI€ TaK W HA3LIBAIOTCI — 3JCKMPOHHbLe 000JI04KU (9/leKMPOHHbBLE CJLOU).

3119KTp0HHbII7I cnon — 3To COBOKYMNHOCTb 3JIEKTPOHOB C 6/M3KUMN 3Haue-
HUSIMU 3HEepruu.

Yuciio 5J€KTPOHOB HA TOM WJIM MHOM CJIO€ PA3JINYHO 1 B OCHOBHOM OIIpe-
menserca ux dHeprueii. Ha nepsom aJleKMPOHHOM CLOE MAKCUMAJbLHO MO-
acem HaxoOdumouves 2 anexkmpora. CxeMaTUIHO I aTOMOB BOJOPOJA W T'eJIUA
9TO MOKAa3aHo Ha pUcyHKe 57, 1, 2.

H1le .He 2¢e~ ,Li2e™, 1e™ oNe 2e 8e~

Puc. 57. OnekTpoHHble cxeMbl atomoB: 1 — Bogopopa, 2 — renusi, 3 — nuTusl, 4 — HeoHa
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Y aromMoB CJemyIOIIero sJie-

Na @) Ar . > MEHTa IePUOJUYECKON CHCTEeMbI
] 3 antusa Li umeerca y:ke 3 siek-

28 88 TpoHAa. [[Ba pacojiosKeHbl Ha mep-
BOM BJIEKTPOHHOM CJIO€, KOTOPBIHI
cunTaeTcAd 3aBepIleHHBIM. Tpe-
TUH 2JEKTPOH 00JamaeT 00JbIIei
SHepruell MW MOATOMY HAXOIUTCS
Jajabllie OT AApa, HauuHad Gop-
MUPOBaHUE BTOPOTO SJIEKTPOH-
HOTO CJIOA, KOTOPBIM SABJISAETCS
BHEIITHUM II0 OTHOIIEHWIO K Iep-

+«Na2e”,8,1e”  ,Ar2e,8¢,8e BOMYy ciom (puc. 57, 3).
I'paduueckoe  msobpaskeHUE

Puc. 58. OnekTpoHHbIe CXeMbl aTOMOB HaTpus pacipeneJeHndA SJIEKTPOHOB IIO

M aproHa (BBepXy — YMPOLLEHHbIA BUI CXEM) CJIOAM HAa3bIBAETCSA 3JJIEKTPOHHON

cxeMoOH# aToma.

Y syieMeHTOB, CJHIeAVIONINX 3a JUTHEM, BO3PACTAET 3apsal sSapa aTOMOB,
a cJIeoBaTeNbHO, ¥ YNCJIO0 dJeKTPOHOB. OHM MOCTEeHHO 3aIllOJHSIOT BTOPOI
BJIEKTPOHHBIN CJIOH BILJIOTH IO 8 3JIEKTPOHOB y aroma HeoHa Ne (puc. 57, 4).

Bocemvb — amo mMaxcumMaibHoe YUCAO0 IAEKMPOHOE 8MOpPozo IJLeKMPOHHO-
20 ca04.

Y aroma HaTtpusa Na, sjeMeHTa, CJIEIYIOIIEr0 3a HEOHOM, HAUYMHAEeT-
cd 3alloJIHEHUE TPETHEro 9JeKTPOHHOTO CJIOA: OT OJHOTO BJIEKTPOHA y aToMa
HaTpusa Na 10 BocbMHu y aToMa aprona Ar (puc. 58).

B aTome nio6oro anemeHTa (Kpome 3/IeMEHTOB MEepBOro nepuvopaa — BOJO-
poda M renvsi) Ha BHELUHEM 3JIEKTPOHHOM CJl0€ MOXET HaxoauTbcsi He 60-
nee 8 3N1EKTPOHOB.

BHemmHM 2JeKTPOHHBIN CJIO#, KOTOPBIA COAEPIKUT 8 5JIEKTPOHOB, Ha-
3bIBAETCS 3aBepllieHHbIM. [[oaTOMYy y CJaemyIolero 3a aproHOM JJieMeHTa
kKaausa K HaumHaeT 3alOJHATHCS YeTBEPThIA 3J€KTPOHHBINA CJIOM:

19K 2e7, 8e7, 8e7, le".

Kanuii aBasiercs sJeMeHTOM dYeTBepTOTo mepuoia. HerpyaHo crenaTrsb
BBIBOJ, UTO YUCJO 3JEKMPOHHBLX CJI0e8 8 amome 0020 djleMeHma CO8Na-
daem ¢ Homepom nepuoda, 8 KOMOPOM OH Haxodumcs. B aToMm 3akJiodyaercs
usuueckuii cMpIca (CYIITHOCTH) HOMepa nepuoaa. OTHOBpeMeHHO HOMep IIe-
projlia YKa3bIBaeT M HOMED BHEIITHETO 3JIEKTPOHHOTO CJIOA JAHHOTO BJIEMEHTA.

ComocTaBUM SJIEKTPOHHOE CTPOEHME aTOMOB JJIEMEHTOB IIEPBBIX Tpex
nepuonoB (puc. 59). Ha BHemrHeM 5JeKTPOHHOM CJIO€ aTOMOB 3JIEMEHTOB
OJHOW T'PYIIBI COAEPIKUTCSA OOMHAKOBOE UMCJO 9JeKTpoHoB. Tak, aurtuit Li,



Mepunogbl

[MaBHble rpynnbl (rpynnbl A)

1 @1) @2)
2 @2) 1 @2) 2 @2)3 @2 4 @2) 5 @2) 6 @2) 7 @2) 8
'9))@))e))®))e)) ) ) e

Puc. 59. OnekTpoHHOE CTPOEHME aTOMOB 3JIEMEHTOB MEPBbIX TPEX MEPVMOAOB NEPUOAMNYECKON CUCTEMBI

HSOWOLE Y8hOL0Q0 XIGHHOd1M8LE 8uHB0d1)

Y
e
(3]
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HaTpuii Na mMeoT Ha BHEITHeM CJioe II0 OJHOMY 3JIeKTPOHY, Oepuiiuii Be,
marauii Mg — mo nBa, 6op B, amtomuuuit Al — mo Tpu u 1. 1. ¥ aTomMOB
0JIarOPOAHEBIX ra3oB HeoHa Ne m aproHa Ar Ha BHEIIIHEM CJIO€ II0 8 3JIeK-
TpoHOB. ClIemOBaTENIbHO, CMPOCHUE BHEULHEZ0 IJeKMPOHHO20 CJA0S AMOMO8
nepuoduiecku nogmopsemcs.

HeKOTOpre BelllecTBa nop AencTtemem pa3nnyHbIX BMOOB VISJ'Iy‘-IeHMIZ Cno-

COOGHbI ncnyckaTtb BUOUMbIN CBET. ITO SABNEHNE Ha3bIBAETCS JSIIOMMUHECLIEHLM-
ey N CBfA3aHO C nepexoaom 3J1eKTpoHOB B aTtoMe B 3036y>Kp,eHHoe COCTOAHNE N
06paTHO. JItOMUHECLIEHTHBIE NOKPbITUA HAHOCAT Ha OOPOXHble 3HaKU, B Ka4eCcTBe
METOK Ha OETCKYH ofexny, Ha 6yMa)KHbIe 6aHKHOTBI. I'Ipm ocBeLlleHNn Taknx no-
KprTI/II7I yJ'Ipr&dDVIOJ'IeTOBbIM nnn BMgMMbiM CBETOM OHU HaYUMHaKOT CBETUTbCA.

OJIeKTPOHBI BHEIITHErO CJOSA CBA3AaHBI C SApPOM cjabee, 4yeM OCTaJIbHEIE,
mosToMy OoJiee MOABHMKHBI. OHM OIpemeadAoT XMMHUUYECKHe CBOMCTBa JaHHO-
ro aToma, T. €. ero CIIOCOOHOCTEL B3aMMOAEHCTBOBATE C IPYIUMU aTroMmamu. Ta-
KUe 3JIeKTPOHBI HA3bIBAIOT BAaJEeHTHBIMU. HeTpyHO 3aMeTUTh, UTO Y aTOMOB
SJIEMEHTOB A-TPYII YUCAO BAJLEHMHBLX ILEKMPOHOE PABHO HOMEPY ZPpYnnvl,
0003HAUEHHOMY PUMCKOM ITU(MPOH. dTa 3aKOHOMEPHOCTh OTpaskaer (huamue-
CKMIi CMBICJI HOMepa A-rpymniibl.

ITomoOHasa 3aKOHOMEPHOCTDH 3aIIOJHEHHUS DSJEKTPOHHBIX CJIOEB CYIIIECTBY-
eT U JJIs 5JIeMeHTOB 00JIbIINX IepruomoB. C OTINUYUTEIbHBIMU OCOOEHHOCTAMU
DJIEKTPOHHOTO CTPOEHUSA ATOMOB 3THX JJIEMEHTOB BbI IIO3HAKOMUTECH IT03KeE.

Taxum oOpasomM, MBI MOYKEM cIejlaTh IJIaBHBIN BBIBO/I:

CBolCcTBa aTOMOB XUMU4YECKUX 3JIEMEHTOB nepnoanv4eckn noBTOPSAKOTCA NO-
TOMY, YTO nepuognyveCKn NoBTOpsieTCA CTPOeHUe UX BHELWHUX JNIeKTPOHHbIX
cnoes.

HMmenHO B 9TOM 3akJouaeTcsa (GpuU3MUECKUil CMBICH (CYIITHOCTH) MEPHOTHU-
YEeCKOro 3aKO0HA.

INEKMPOHBL ¢ OAUSKUMU 3HAUEHUAMU IHEPZUU COCMABAALIONM IJeK-
MPOHHDBLI CAOU.

HJucno 31eKMmpPOHHBLX CJI0e8 8 amome Ji00020 dJeMeHma PagHO HoMe-
Py nepuoda, 8 KOMOPOM OH HAX0OUMCSL.

Ha eéHewiHem 2eKMPOHHOM CAOE AMOMOE MAKCUMAALHO MOXHem Ha-
xo0umucs He Oosiee 8 3/1eKMmpoHO8.

INEeKMPOHBL BHEULHEZO CJI0SL HA3bLBAIOMCS 8AJeHMHLLMU.

ITepuoduueckas no8mopsemocms C80UCME AMoOMO8 XUMULECKUX JJle-
MeHMO8 008sCHACMC S NePUOOULeCKUM NOBMOPEHUEM CMPOCHUS UX GHEUl-
HUX 3JIeKMPOHHBLX CJLOEE.
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L) Bonpocbl 1 3agaHus

1. Hemy paBHO 4McCno 3nekTpoHOB B atome dpoccopa? CKOMbKO 3NEKTPOHHbIX

CnoeB OHW 06pasyoT?

. CKONbKO 3M1EKTPOHHBIX CMOEB B atomax Kucnopoga v cepbl?

. HeM 06bAICHAETCA CXOACTBO XMMUYECKUX CBOWCTB aTOMOB Xxfiopa u 6poma?

. HYem pasnuyaeTcs CTPOeHWe BHELUHEro 3fIeKTPOHHOro Crlosi y aToMOB yriie-
popa n azota?

5. CocTaBbTe 3MEKTPOHHbIE CXeMbl CrefyroLmnx aToOMOB: MarHus, 6opa, gropa,
KpeMHus, xnopa, yrrnepoga.

6. YKaxuTe HefocTalLLlee YMCO 3MEKTPOHOB HA BHELLUHEM 3MIEKTPOHHOM Cfloe
0O ero 3aBeplUeHus y crefyroLmx atoMoB: a) cepbl U kucnopopna; 6) 6opa
1 anoMuHMS; B) Xnopa 1 dropa.

7. Y Kakux 3MeKTPOHOB — BTOPOro UM TPETbEro Crnosi — CBA3b C AAPOM MpPOoY-
Hee? Mo4yemy?

8. Yo sBNseTcs NPUYNHON NEPUOJNHYHOCTN CBOWNCTB aTOMOB XMMMUYECKUX ane-
MEHTOB?

9. O Kakux anemeHTax WOET peyb, eCNM CTPOEHME UX IMEKTPOHHON OOONOHKM
BbIpaXkaeTCcs CrneayoLLmMM pacnpefesnieHMemM 3f1EKTPOHOB Mo cfosam: a) 2, 8, 1;
6)2,1;8B)2,8,4;,r)2,3;0) 2,8, 8 e) 2, 8.

10. lNMoyemy nepsbI Nepuon COOEPXUT TONMbKO ABa XMMUYECKUX 3remMeHTa, a
BTOPOA — BOCEMb?

HwWDN

§ 34. NMeproaNYHOCTb U3MEHEHUS CBOWCTB aTOMOB
XUMUYECKUX IJIEMEHTOB

3Hasi 3aKOHOMEDPHOCTH W3MEHEHUsA 9JIeKTPOHHOI'0 CTPOEHUS aTOMOB,
MOXXHO OOBSICHUTL MPUUYMHLI M XapPaKTep M3MEHEHUS WX CBOWCTB, a TaKiKe
(husnyecKUX M XUMHUUECKUX CBOMCTB 00pPasyeMbIX UMM IIPOCTHIX U CJIOKHBIX
BeIIeCTB.

B § 26 MBI y:Ke TOBOPHJIM O IEPUOJUUYECKOM XapaKTepe M3MeHEHUsd Me-
TAJLINYECKUX W HEMETAJIMUYECKUX CBOMCTB aTOMOB 3JIEMEHTOB, MX BAaJIEHT-
HOCTell B BBICIIIMX OKCHUAAX U JETYYHX COeIUHEHUAX C BOJOPOAOM. BBIIO
YCTAHOBJIEHO, YTO B PSAAY OT IIeJOYHOTO MeTaJja OO0 6JIarOpogHOr0 rasa
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB M T'MAPOKCHUAOB TaKiKe M3MEHSIOTCSH
nepuonuuecku. Torga M3MeHEHUS 9TUX CBOMCTB PACCMATPUBAJINCH B CBSA3U
¢ U3MeHeHUeM OTHOCUTEJbHOI aTOMHOU Macchl. Ceifuac MbI y:Ke MOXKeM IaTh
00bsACHEHUE 9TUM 3aKOHOMEDPHOCTSAM Ha OCHOBE CBeIeHUIl 00 9JIeKTPOHHOM
cTpoeHMM aToMoB. Ho mpeske pacCMOTPUM OAHY U3 BasKHEHIINX XapaKTepu-
CTUK aToMa — ero pasamep.
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Pasmep amoma

C TOuKM 3peHUA COBPEMEHHOHN HAayKW aTOM He MMeeT CTPOro OoIpeieseH-
HBIX TPaHUI], IOCKOJbKY 3JIEKTPOHHBIe 00JaKa COCTABJIAIOININX €T0 JJIEK-
TPOHOB TaKiKe He MMEIOT TOUHBIX DPa3MepoB. ¥YCJIOBHO (opMy aToMa CUuU-
TalT I1apooOpasHOil, U II09TOMY XapaKTePUCTHUKON ero pasMepa SABJIAETCHA
paguyc artoma. CamMbIM MaJIeHBKUM sABJIsgeTca aToM renus He, a camMbiMm
ooapimuM — atoMm (panmusa Fr, smementa IA-rpynnbi. IX paguychkl pasyiu-
yaroTcA IIOYTH B 7 pas.

Panmyc aToma B OCHOBHOM oIpefiesisieTcs 3apANOM ero sapa, Kojumue-
CTBOM 3JIEKTPOHHBIX CJIOEB U UMCJIOM 3JEKTPOHOB HA BHEIITHEM cJoe. ¥ dJie-
MeHTOB A-zpynn ¢ yBeJWYEeHUEM MOPALKOBOTO HOMEDA PACTET UYMHCJIO 3JIEK-
TPOHHBIX CJIOEB U, CJIeJOBaTeJIbHO, Yy8eauiusaiomcs paduycvl amomos
(puc. 60).

IIpu nmepexoge ot snemerTa VIIIA-rpynnsl K IIeJJ0YHOMY METAJLIY CJAELY-
I0IIler0 IIeproja Paguyc aToMa IIeJIOUHOT'O0 MeTajljia 3aMeTHO Y8esuyusaem-
cs, TaK KaK IOABJAETCA HOBBIN 9JIEKTPOHHBIN CJIOM.

B mepmone mo mepe yBeawueHUdA 3apdana AAep aTOMOB BJIEMEHTOB IPU-
TAMKEeHNe JJIEKTPOHOB, HAXOAANIUXCA Ha OLZHOM M TOM Ke BHEIIIHeM CJIOe,
K Aapy ycunuBaercs. IIpoucxoamT cBoero poja «CyKaTue» aTOMOB U UX pa-
Juycvl YymMeHbWaAmces.

Memaaauueckue u HememaaludecKue ceoilcmaa npocmyvlx eeuLecmae

¥V aTromoB MeTassioB Masbix nepuogoB (I—III) Ha BHeITHEM 9JI€KTPOHHOM
cJoe HaXoAuTcsA OT 1 1o 3 5JIeKTPOHOB, a Y HeMeTaJlJioB — oT 4 mo 8. Mckro-
YyeHHe COCTABJISIOT aTOMBI BoAopoga — 1 sjeKTpoH m 6opa — 3 3JIeKTPOHA.

3Has XapakTep M3MEeHeHHs PaJguyCoB aTOMOB IIO I'PYIIIIaM M II€PHOLAM,
a TaKiKe UX SJeKTPOHHYIO CTPYKTYPY, MOMKHO OOBACHUTL MPUUUHY HN3MeEHe-
HUSA MeTaJIMUYECKUX 1M HeMEeTAJJIMUYEeCKUX CBOIICTB aTOMOB 3JIEMEHTOB, TOU-
Hee MX IIPOCTBLIX BEIeCTB.

IIposiBieHMEe Memanlu4ecKux c8oilicma oIpeaesseTcsa, IIpexIe BCero,
CIIOCOOHOCTBIO ATOMOB HJAHHOI'O 3JIEMEHTa OTAaBaTh 9JIEKTPOHBLI C BHEIITHEro
9JIEKTPOHHOI'0 cjiosd. VIMeHHO HaJauuueM y METAJJIOB OTHOCHUTEJILHO CBOOO-
HBIX DJI€KTPOHOB O0YCJIOBJIEHA MX BBICOKAS JI€KTPOIPOBOIHOCTD.

W maobopoT, cIocOOHOCTh aTOMOB JaHHOTO 3JIEMEHTA IIPUCOSTUHATD JJIEK-
TPOHBI OIPEJeJIsIeT HeMemaJaiuiecKue c80iicmaa ero IpocToro BelecTsa.

Ycunenrne MeTAJINYECKMX CBOIMCTB I[eJOUHBIX METAJIJIOB C BO3pacTa-
HHeM aTOMHOIO HOMepa 3JIeMeHTa CBSA3aHO, IIPe’KIe BCEero, ¢ yBeJInUYeHUEeM
pasuycoB MX aTOMOB, T. €. C POCTOM UMCJIa 9JIEKTPOHHBIX CJI0EB. DJIEKTPOH
HA BHEIITHEM 3JIEKTPOHHOM CJIO€ Yy 9THX ATOMOB Bce cjabee CBS3aH C AIPOM
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U I09TOMY Jierde oTpbiBaercsa. OQHOBPEMEHHO YCUJINBAIOTCA OCHOBHBIE CBOMI-
CTBA OKCHUJOB U TUAPOKCUIOB BTUX 3JIEMEHTOB, IMOCKOJBbKY OHU ONPEAEIAI0T-
cs MeTaJINYeCKUMU CBOMCTBAMU.

B mpOTHBONOJIOMKHOCTE STOMY HEMETAJJINUECKUE CBOMCTBA BJIEMEHTOB
TPYIIILI TaJIOTeHOB OcJabeBalOT ¢ YBeJIMUEHUEM 3apAja Afep UX aTOMOB, TaK
KaK pacTeT YMCJIO BJIeKTPOHHBIX CJIO0EB. BHEITHUN CJI0U HaXOAUTCA BCE AAJb-
11e OT AApa, U MOITOMY JEKTPOHBI, HAXOAAIINECA HA BTOM cJoe, ciaabee cBs-
3aHBI ¢ AApoM. K1caoTHBIE CBOMICTBA ¥ OKCUOB U TUAPOKCUAOB STUX DJIEMEH-
TOB TaKiKe 0CJIabJIAI0TCA.

Takum ob6pasom, B IJIaBHBIX rpynmax (rpynmax A) mepuoguyuecKou cu-
CTEMBI C POCTOM 3apAAOB ANepP aTOMOB XUMUUYECKUX 3JIE€MEHTOB YCHJIHUBA-
I0TCA MeTaJLIMYEeCKHe CBOMCTBA HX IIPOCTBIX BEIIECTB U, COOTBETCTBEH-
HO, 0CJAa0eBaIOT HeMeTAJIJIMYeCKHe. JTO OCOOEHHO HATJANHO ITPOABIAETCS
B IVA-rpynne. B Hell cBolicTBa IIPOCTBHIX BEINECTB XUMUYECKUX BJIEMEHTOB
MEHSAIOTCA OT HeMeTaJInUecKuXx (y yriaeposa M KPpeMHUA) 10 MEeTAJINYEeCKUX
(y os10Ba m CBUHIIA).

B manpix mepmomax ¢ pocTOM 3apANOB SAAep aTOMOB YBEJIWUYUBAETCA U
YMCJI0 9JIEKTPOHOB Ha BHelmHeM cjoe. OHU cHyIbHEe IPUTATUBAIOTCA K AADPY,
¥ IIOSTOMY aTOMaM BCe TPYAHee OTAAaBaTh SJIEKTPOHLI U Jierue IMPUCOeTUHATH
ux. ITo aToli mpuumHe B MepUOAe Y AaTOMOB XMMHUYECKHX 3JIEMEHTOB OcJade-
BAaIOT MeTAaJJINYECKHe M YCUJIMBAIOTCA HeMeTaJLIMdeCcKHue CBOMCTBa. AHajo-
TUYHO B IIEPUOJie C POCTOM 3apszia sep aTOMOB CBOMCTBA OKCHUIOB U I'UIPOK-
CHUJI0OB M3MEHSAIOTCS OT OCHOBHBIX K KHCJIOTHBIM.

3aKOHOMEPHOCTN M3MEHEHMA PAa3JIUUYHBIX XapPaKTEePUCTUK XUMHUUECKUX
9JIEMEHTOB B MAJBbIX MEePUOAAX U TJIABHBIX I'PYIIIaX MePUOAUUYECKON CUCTEMBbI
Ha nmpuMmepe III mepuoma u IVA-rpynnb! mokasaHbl B Tabauiax 7 u 8.

Tabanuma 7. I3MeHeHUe PA3IUYHBIX XapaKTEPUCTUK aTOMOB
asnemenToB III mepuona

(L IA | A | mA | VA | VA | VIA | VIIA |VIIA
TPYIIIBI
CuMBoOJI 3JIeMeHTa Na Mg Al Si P S Cl Ar

3apang agpa aToMma 11+ 12+ 13+ 14+ 15+ 16+ 17+ 18+

s LTorv - 23 24 27 28 31 32 35,5 | 40
aToMHas Macca

Yucao

3JIeKTPOHOB Ha 1 2 3 4 5 6 7 8

BHEIIIHEM CJIoe
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IIpodonscenue madbauyvl
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CcBOliCTBA
Hemerananueckue | Y eninBaoTen
CBOMCTBa
Tabauma 8. I3MeHeHHEe PA3IUYHBIX XapaKTEPUCTUE aTOMOB
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Pasmep amoma onpedensemcs 3apsadom ezo 10pa, KOAULECME0OM IJLeK-
MPOHHBLX CA0E8 U YUCJLOM IJCKMPOHO8 HA BHEULHEM CJLoe.

C pocmom 3apsdog sdep amomos INeMeHmo8 UXx paduycvl YMeHbUla-
omces 8 nepuodax u Yysesuiusaromcs 8 2Jia8HbLX 2PYNNax.

B zpynnax A nepuoduueckoil cucmemvl ¢ pOCMoOM 3apsdos sdep amo-
MO8 XUMUUECKUX IJeMEeHMO08 MemAaliuiecKue C80Icmaa Ux nPpocmslx ee-
uecme ycuausaiomes, a Hememaniuieckue ocaabesam.

B nepuodax ¢ pocmom 3apados s0ep amomo8 XUMULECKUX dNeMEeHMO08
ocnabesaom memanauieckue c80lcmaea ux Npocmsvlx 6eU,eCme U Ycuau-
sames HememaaiuiecKue.

L) Bonpocbl 1 3agaHus

1. CocTaBbTe nepeveHb BCEX dN1eMEHTOB HEMETASINIOB M METAINIOB NEPBbLIX TPeX
nepmodoB. Y aTOMOB Kakux M3 3TUX 3SIEMEHTOB Haubonee ApKO NPOSBAAIOT-
CA MeTanmMyeckue, a y Kakmx — HemeTannmyeckme cesomcrea?

2. YKaxuTe npuaHaku, no KOTOPbIM Sf1eMEHTbl OOBbEAMHAIOTCA B rpynnbl U ne-
pvogpbl.

3. M0 NONOXeHUIO 9NEeMEHTOB B MEPUOOUYECKON CUCTEME OMpPedenuTe, Kakom
3NEeMEHT UMeeT B6OoNbLUNIA pagnyc aToma:

a) 60p MM KUCNopogL;
6) 6epuUnIMi NNN Kanbuui;
B) dpTOp Mnm 6pom.

OTBeT nosicHuTE.

4. Ha ocHOBe Teopuu CTPOeHMs aToMa OOBLACHWUTE CYLLUHOCTb ABJIEHUS MEpUO-
OVYHOCTU B U3MEHEHUN CBOWCTB XMMMUYECKUX 3NIEMEHTOB.

5. Kak M3MeHsIl0TCS CBOMCTBA BbICLUMX OKCUOOB M COOTBETCTBYHOLUUX UM TU-
OPOKCMOOB B rpynnax u nepuogax?

6. B nape anemeHTOB Bbl6EpUTE INIEMEHT, Y aTOMOB KOTOPOro HemeTasmye-
CKVe CBOWCTBa BbIpaXXeHbl CUJIbHEE:
a) KpeMHun unu cocdop;
6) nog unn 6pom;
B) chocchop unmn asor.

7. CocTaBbTe 3/1EKTPOHHbIE CXEMblI aTOMOB antoMuHUSA, cepbl U docdopa.

8. OnpenennTte XMMMYecKre 3M1EMEHThI MO SNEKTPOHHBIM CXeMaM CTPOEHUS UX
aTomoB: a) 2,8,7; 6) 2,5; B) 2,8,8,1. Ykaxute Homep nepuoga u Homep rpymn-
Mbl, B KOTOPbIX OHW HaxoAsTCS.

9. Pacnonoxurte cnepyroline anemMeHTbl B NOpPSOKe YCUNEHUs MeTanamyeckux
CBOWCTB MXx mpocTbix BewlecTs: a) Al, Na, Mg; 6) Ba, Sr, Ca. Oaite o6bsic-
HEeHue.
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10. Pacnonoxure cregylowime 9feMeHTbl B MOpsOKe YCUMEHUs HeMeTannnye-
CKMX CBOWCTB WX MpOCThbIX BelecTB: a) Te, S, Se; 6) Cl, F, Br. [avite 06b-
SICHEHWeE.

11. CocTaBbTe ypaBHEHUS XMMWYECKMX PeakuUuii, C MOMOLLbIO KOTOPbIX MOXHO
OCYLLECTBUTb CNeayloLmMe NpeBpaLleHuns:

HNO, — Ca(NO,), — CaCO, — CaCl, — HCI — AICl,.

§ 35. XapakTepucTuka XMMM4YeCKoOro afieMeHTa
NO ero MoJyIoXKeHUIo B NepuoanYecKon cucteme

Ilepmogmueckas cuCTeMa XUMHUYECKUX 3JIEMEHTOB NO3BOJIAET MOHATH He [W]3d
TOJIBKO OOIIe 3aKOHOMEPHOCTH N3MEHEHWS CBOWCTB IIPOCTBIX U CJIOMKHBIX prolt
BeIIeCTB II0 rpylmnam u mepuojam. IIpesxme Bcero, cucremMa sIBJISETCSA OCHOB-
HBIM PYKOBOJICTBOM, B KOTOPOM COIEPYKATCA CBEeIeHUA O KaiKIOM XUMU-
YeCKOM 3JIEMEHTE, CTPOEHUN er0 aTOMOB, (DUBMUYECKUX U XUMUUYECKUX CBOM-
CTBaX MPOCTBIX M CJOKHBIX BelrecTB. VIMEHHO II09TOMY TAaOJUIlA IIepuognuUe-
CKOIi CHCTEeMBbI SIBJIIETCSA OCHOBOII JII000r0 YUeOHMKA M CIIPABOYHOI'O IIOCOOMS
II0 XUMUM.

s Toro 4TOOBI M3BJIeUh MAaKCHUMAJbHYI0 MHMOPMAIINI0 O KOHKPETHOM
2JIeMEeHTe, er0 ONMCAHNe HeoO0XOAMMO IIPOBOAUTE II0 OIPeNe/IeHHOMY IIJIaHYy.

PaccmoTpuM 9TOT IIaH B OOIIEM BHUIE.

1. O0mue cBemeHus o0 djIeMeHTe:

a) Ha3BaHUE;
0) XUMUUYECKUI CUMBOJI;
B) OTHOCHUTEJIbHAS aATOMHAs Macca.

2. ITogoskeHnne XMMIUYECKOr0 3JieMeHTa B nepnonnqecmoﬁ cucrTreMe:

a) aTOMHBIN (HOPAIKOBBINT) HOMED 3JIEMEHTA;
0) HOMep IIepuojia, OOJIBIIION MM MAaJIbIi IIePUO.;
B) HOMep Tpymmnsl, rpynma A uau B.

3. CTpoeHne aTomMa 3JIeMeHTA:

a) 3apsan saapa;

0) YMCJIO IIPOTOHOB, HEUTPOHOB (AJIA OIPEIeJIEHHOTO HYKJIMAA);

B) 00IIlee UMCJIO JIeKTPOHOB;

T') YMCJIO 3JeKTPOHHBIX CJI0EB W pacupeieseHne 9JeKTPOHOB IO CJIOSM;

II) YKCJIO 3JIEKTPOHOB Ha BHEIIIHEM cJjoe (3aBepIIeHHBbINM MU He3aBep-
IIeHHBbI).
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4. CocTaB U CBOIICTBA IIPOCTOTO BEIIECTBA ITOTO DJIEMEHTA:
a) MeTaJJI — HeMeTaJlw;

0) dhopmMyJia IPOCTOTO BEIIECTBA;

B) arperaTHOE COCTOSHUE MIPU OOBIYHBIX YCJIOBUAX.

5. BaJleHTHOCTHh 3JI€MEHTAa B BBICIINX OKCHAAX M JIETYYHX BOTOPOTHBIX
COeTNHEHUIX.

6. q)OpMy.IIBI BBICIIIUX OKCHIO0B MU COOTBETCTBYHOIIUX MM THAPOKCHUIOB
(ocHOBAHUN HJIHU KHCJIOT). XapaKTEePHUCTHKA KHCJIOTHO-OCHOBHBIX CBOMCTB
9THX COETUHEHUIN.

7. ®opmyaa gerydero (razoo0pa3sHoro) BOZOPOTHOTO COeTUHEHM.

CorsacHO TIPUBEIEHHOMY IJIAHY OXapaKTepu3yeM ABa XUMUUYECKUX dJe-
MEeHTa — MAZHUll U cepy Ha OCHOBAHUU WX IOJIOYKEHUA B IEPUOSUUYECKOM
cucTeMe 3JIEMEHTOB.

Maznuii

1. HasBaunme XMMHUECKOI'O 9JIeMEHTa — MAarHuil, XUMHUUYECKU 3HAK —
Mg, oTHOCUTEeIbHASA aTOMHasa mMacca — 24,3.

2. AroMHBIN (TTOPAAKOBBIN) HOMEDP B IIepuoauUecKoi cucreme — 12, aje-
MEHT 3-T0, MaJIoro mepuona, IIA-rpyImsl.

3. 3apan agpa aroma MarHua 12+; aapo comep:;KuT 12 mMpoTOHOB; B Aape
mykauga Mg comepmxurcsa 12 mefiTponos. Tak Kak 3apsAf aapa aToMa Mar-
HUA paBeH 12+, To y Hero 12 sJeKTPOHOB, KOTOpPbIe pas3MeIIaloTcsa Ha Tpex
BJIEKTPOHHBIX CJI0AX: ;Mg — 2, 8, 2.

Ha BHemneM (He3aBepIIEeHHOM) CJIO€ HAXOAATCSI 2 3JeKTPOHA.

4. Tak Kax Ha BHEIIIHEM 3JIEKTPOHHOM CJIOe Y MArHus 2 5JeKTPOHAa, TO
STOT SJE€MEHT OTHOCHUTCSA K T'DPYIIe MeTa/JioB. Ero mpocToe BeIecTBO IIpHU
OOBIYHBIX YCJIOBHUSX HAXOAUTCSA B TBEPIAOM arperaTHoM cocTosaHuu. Popmy-
Jla IpocToro BelecTBa — Mg.

5. BajeHTHOCTH, MarHUA B BhICIIeM oKcuzae paBHa II.

6. @opmysaa Beiciiero okcuga — MgO. Tak Kak Maruuii ABJsSeTCA TUIINY-
HBIM METAJIJIOM, TO 9TOT OKCH/J IPUHAIJIEIKUT K OCHOBHBIM OKcHIaM. ['MIpPOK-
CHUJl, COOTBETCTBYIOIIIUNA €My, IpeAcTaBasaeT coboir ocuopanue — Mg(OH),.

7. JleTryuero BOJOPOJAHOTO COEJMHEHUA HEe 0Opasyer.

Cepa

1. HasBanue XMMHYECKOIr'O dJIeMeHTa — cepa, XUMUUYEeCKuii 3HaK — S,
OTHOCHUTEJbHAA aTOMHAasa Macca — 32.

2. AToMHBIN (TTOPAAKOBBIN) HOMEDP B IIepuoguuecKou cucreme — 16, aje-
MEHT 3-T0, MaJIoro Iepuozaa, VIA-rpyImsl.
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3. 3Bapsan saapa atoma cepbl paBeH 16+; aapo comep:;KuT 16 ITPOTOHOB;
B aAnpe HykJauzaa 28 — 16 mHediTponoB. Tak Kak s3apdan AApa aToMa cephl pa-
BeH 16+, To y Hero 16 3JIeKTPOHOB, KOTOPbhI€ Pa3MeIIalOTCd Ha TPeX JJIeK-
TPOHHBIX CJIOAX: 168 — 2, 8, 6.

Ha BHemrHem (He3aBepIIIEHHOM) cJioe 6 BJIEKTPOHOB.

4. Tax Kax Ha BHEIIIHEM 3JIEKTPOHHOM CJIO€ y aToMa cepbl 6 BJIEKTPOHOB,
TO 9TOT JJIEMEHT OTHOCHUTCS K I'PYIIle HeMeTaJoB. Ero mpocToe BeIlecTBO
IpU OOBIUYHBIX YCJIOBUSAX HAXOAUTCS B TBEPIOM arperaTHOM cocTosHuu. Pop-
MyJia IIPOCTOTO BelllecTBa — Sg.

5. BajleHTHOCTB cephl B BRICIIIEM OKCHIEe paBHA VI, Tak Kak 9TO 3JIEMEHT
VIA-rpynnel. BajieHTHOCTE B JIeTyueM BOJOPOAHOM coenuHeHmu paBHa II.

6. ®opmyna Beiciiero okcuga — SO0;. OH OPpUHAAIEKUT K KUCJIOTHBIM
okcugaM. 'MAPOKCHU, COOTBETCTBYIOIIUI STOMY OKCUIY, IPEACTaBIsAET CO0O0i
kucaory — H,SO,.

7. @opmyJia JeTyuyero BogopogHoro coequuenusa — H,S.

Ilepuoduueckuii 3axon []. H. Mendeneeea — o00un u3 Haubosee 00-
WuX U 8aXHLX 3aKO0H06 npupodel. On umeem 00abULOe 3HAYEHUE KAK O
Xumuu, max u 018 Opyzux ecmecmeeHHbvlX HAYK.

ITepuoduueckuili 3aKOH OMKDPBLL NYmMb K NO3ZHAHUIO CMPOEHUS Amo-
MO8, N0O3B0OSUL CO30aMb HOBble 00ACMU eCMecmE03HAHUSL, OMKDPbLMDb
U NpaKmuiecKuy UCnosib308amsb pa3auinbvle 6udvl IHepZULL.

3aKOH U nNOCMpPOeHHAs HA ez0 OCHO6e nepuoduieckKas cucmema
darom B03MONCHOCML CUCMEMAMUIUPOBAMb, ONUCLIBAMb XUMUYLECKUE
dJeMeHmbl, NPOCMble U CJONCHbLE 8elecmaea HA UX OCHo8e, wmo obJaez-
uaem u3yveHue Xumuu.

ITepuoduueckas cucmema noszgonsem npedcKa3vl8amy CYULeCcmao-
B8AHUE HOBbLX XUMULECKUX IJeMeHNOo8, NPOozZHO3UPO8aAmb UX CE0lcmea,
a makice C80UCMBA CAMbLX DA3ZHOOOPAZHbBLX COCOUHEHUIl U MAMmepuaLos
Ha ux ocHoge. IIoomomy nepuoduyeckuil 3akoH U nepuoduueckas cucme-
MG XUMUYECKUX INeMEeHMOo6 U cellnac sBAANMCS OCHO60U 0asi pas3su-
mus Xumuu, s0epHoll (PU3UKU, MamepuanogedeHus U MHOZUX Opyzux
obacmeil ecmecmeo3HaAHUS.

9 Bonpochbl 1 3aaHus

1. [JaiiTe coBpeMEHHYID (HOPMYNMPOBKY NEPUOAMNHECKOro 3akoHa. Kako ero [m]¥
PUINYECKUA CMbICI? o

2. OxapaKkTepusyiiTe, COrnacHo npuBedeHHOMY B naparpade nnady, crnegy-
IOLME XUMUYECKNE 3NEMEHTbI: @) NUTUA; 6) a30T; B) antOMUHURA; ) X1op.
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3. Y10 03Ha4aloT MOHATUA «MeTalIMYecKne» N «HemeTanMyeckme» CBOMCTBA
anemMeHTa? Kak U3MeHs0TCA 3TW CBOMCTBA Yy aTOMOB PasfiMyHbIX 31IEMEHTOB
no rpynnam n nepuogam nepuognyeckonn CUCTEMbI?

4. B kax[oN nape yKaxute OKcup ¢ 6ornee BblpaXEeHHbIMU OCHOBHbIMU CBOW-
ctBamu: a) BeO unn MgO; 6) CaO wnm BaO; B) Li,O nnn Na,O; r) K,O nnu
MgO. O6bsicHUTE CBOM BbLIGOP.

5. B kaxgon nape ykaxute okcug c 6o5ree BblPpaXEeHHbIMU KUCAOTHbIMU CBOW-
cteamu: a) CO, nnm SiO,; 6) AlL,O; nnn P,0O5; B) P,O5 nnu SO3; 1) SO; nnu
SeO;. O6bACHUTE CBOW BbIGOP.

6. 3anonHuTe B TeTpaau Taébnuuy:

o Yucno ®dopmyna

CwvmBon HasBaHue ATOMHbIN
Mepunop | Mpynna BasIEHTHbIX | BbICLLErO

3MIeEMEeHTa | 3nemMmeHTa HOMeEp
9MEeKTPOHOB | oOKcmpa

Ca
Mopg
3,0,
IVA
17

7. OnemMeHT TpeTbero nepuoga, opmyna Bbicllero okcupga kotoporo 3,0s.
OnpenennTe aTOT SNEMEHT M cocTaBbTe (QOPMyny ero rugpokcupga. Kakme
cBoicTBa (KMCNOTHbIE UMM OCHOBHbIE) MPOSIBNSET 3TOT ruapokema? Ectb nu
y 3TOro 3fieMeHTa fieTy4ee BOLOPOAHOE COeauHEeHne?

8. ®opmyna neTyyero BOOOPOLAHOrO COEAMHEHUS 3fieMeHTa TpeTbero nepuoga
OH;. OnpenenuTe 3TOT 3NEMEHT 1 cocTaBbTe (DOPMYJSIbI €ro BbICLLErO OKCMaa
1 rmpgpokcuaa. Kakve oHu NposiBNsAOT CBOMCTBA: KMCIIOTHbIE MM OCHOBHbIE?

9. MaccoBas fons Kucnopoga B BbiCLLeM okcupe anemeHTa VIA-rpynnel pasHa
60 %. Onpenennte 3TOT SNEMEHT.

10. HazoBuTE XMMMYECKUE 3fIEMEHTLI, B aTOMaxX KOTOPbIX YMCIIO 3MIEKTPOHOB CO-
ctasnseT: 10; 14; 19. OxapakTepusynTe X NOSIOXKEHEe B NEPUOONHECKON Ch-
cteMe. Kakve cBONCTBa XapaKTepHbl A MPOCTbIX BELLECTB 3TUX 3NIEMEHTOB?

FoTtoBumMmca kK onumnuagam. [Mpy B3aMMOLENCTBMM LLESIOYHOINO MeTassfia Maccon
5,55 r ¢ Bogou Bbigenuncsa ra3 maccoi 0,800 r. OnpegenuTe 3TOT MeTann.
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B ueTBepTOit rnase Bam
NpeacTouT y3HaTb,
noyemy aToMbl
COEaMHAITCA Apyr

C ApYrom, KakoBa npupoaa
TaKOro B3aumonencTeua.
Bbl U3yuunTe pasnnyHbie
TUNbI XMMUYECKOM CBA3MN,
NO3HAKOMUTECH

C KPUCTaN/IUHECKUM
CTPpOeHueMm BelLecTBa

n paKTopamu, BANAIOLLUMMU
Ha ¢pusnyeckne cBomcTea
TaKUX BELLEeCTB
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§ 36. Mpupoaa XxMMMYeCKON CBA3N

OueHb HEMHOTHE 9JIEMEHTEI B IIPUPOIHBIX YCJIOBUIX MOTYT CYII[eCTBOBATH

. B (popMe ONMHOUHLIX ATOMOB. JTO, KaK BBl VsKe 3HaeTe, 0J1aropogHbIe rasdbl —

v renuii He, Heorn Ne, apror Ar u ocranbHble sjieMeHThl VIIIA-rpynmel, mpo-
CThIe BeI[eCcTBa KOTOPBIX — OJHOATOMHBIE MOJIEKYJIbI.

OcTanbHbBIE 5JI€MEHThI IIPU OOBIYHBIX YCJIOBUSAX CYIIECTBYIOT B BHUIE Pas-
JIUYHBIX NPOCMbLYX U CJONHbLX BeIecTB. YMCJI0 aTOMOB, BXOAAIIUX B COCTAaB
MOJIEKYJI TaKUX BeIlecTB, KoJebsercs oT AByxX (H,, Oy, Cly,, HCl u 1. 1.) mo
HECKOJIbKUX COTEH U Ja’Ke ThICAU.

ITouemy e aToMaM BBITOOHO COEAUHATHCS (C843bl8AMbCA) APYT C APY-
rom? Kakue cujbl yaep:KuBaiOT UX BMecTe?

ATOMBI pPa3IMUHBIX 3JIEMEHTOB B COCTaBe TOr'O MJIM MHOTO BelllecTBa yaep-
JKMBAIOTCA BMeCTe OJlarofaps HAIUUYUIO XUMULECKOU C843U MeXKIY HUMMU.

Xvumuyeckas cBfi3b — 3TO B3aMMOJENCTBUE, KOTOPOE CBA3bIBAET OTAENbHbIE
aTombl B 605iee CJI0XHbIe CUCTEMbI (MOJIEKYJbl, KPUCTabl U Ap.).

Ilo coBpeMeHHBIM TPEACTABIEHUAM XWUMHUYECKAs CBA3b MMEET 3JIEKTPO-
CTaTUYECKYI0 TIPUPOAY, T. €. OIpelessieTcA NeUCTBUEM KYJLOHOBCKUX CUJL
(cun TPUTAMKEHUA YaCTHUIL ¢ PASHOUMEHHBIMHU 3apsajaMU ¥ OTTAJKWBAHUA
YACTHUIL C OMHOMMEHHBIMU 3aPATAMU).

B uzosmpoBanHOM aToMe 9JIEKTPOHBI IPUTATUBAIOTCA TOJBKO K AAPY COO0-
cTBeHHOro aToMa. IIpu cOMmMMKeHny ABYX aTOMOB HAUMHAIOT AeHCTBOBATDL CH-

JbI OTTAJKMBAHUA MEXKIYy AApaMUu aTOMOB

G 1 MeXXAy dJIeKTpoHaMu oboux aTromos. Ho,

/v‘/ \K KpOMe CWJI OTTAJIKMBAHUSA, BO3HUKAIOT U
G ‘ CUJIBI IPUTIMKEHUA MEXKAY SJIeKTPOHAMU
b // OIHOTO aToMa W AApoM apyroro (puc. 61).

B mosekynax miyM MHOTOATOMHBIX KpU-
cTajjax dSJeKTPOHBI KasKIOr0 aToMa IIo-
JYYal0T BO3MOYKHOCTH IIPUTATUBATHECA K
OIBYM WNJIN HECKOJBKMM sapam. Tak Bo3-
HUKaeT B3aMOJeMCTBIEe MEXXIy aToOMaMH,
KOTOpPOe M Ha3bIBAIOT XUMUUECKOll c8s3bl0. IIpu sTOM ycTaHaABJIMBAETCS PaB-
HOBecue Me KAy CUJIAMHU OTTAJKUBAHUSA U IPUTIAKEHUS.

dHeprusa o0pasoBaBIINXCI MOJEKYJIbl MJIN KPHUCTAJLIA MIOHUKAETCA B IIPO-
Imecce o0pasoBaHUA XMUMUUECKUX CBs3eil U OKa3bIBaeTCs MEHbIIle, YeM cyMMa
9HEePrui M30JIMPOBAHHBIX aToMoB (puc. 62). CiemoBaTenbHO, IpU 00pasoBa-
HUU XUMUYECKON CBA3W BCErAa NOJIKHA BBINENATHCS SHEPTUd. ITO ABJISETCS
HeoOXOIMMBIM yCJOBHEM 00Pa30BaHUA JIIOO0UM XUMUUECKO CBA3MU.

Puc. 61. Cxema [enicTBMA KyNOHOBCKMX
cun B Monekyne sogopoga H,
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Puc. 62. NameHeHna aHeprum B cucTEME OBYX atoOMOB Npu E " u
06pas3oBaHNM XMMUYECKON CBA3U MEXAY HVUMM kr L

CrpemiyieHHEe aTOMOB K IIOHMMKEHUIO CBOEH
SHEPTHUH, T. €. K JOCTUIKEeHUI0 6ojiee ycmoiluueo-
20, cmabuabH020 COCTOAHUA U SBJIAETCS OCHOB-
HOM NPUYMHOH O0pPa30BAHUA XMMUUYECKOU CB- Q—i_o\H'

31 MeXXIy ABYMs WM OoJjiee aToMaMu. JTO elrfe -
OIHA MJLJIIOCTPAIIUA BCEOOIero MPUHIIUIIA IPUPOILl — CTPEMJICHUS K MaKCH-
MAJIBHO YCTOMYMBOMY COCTOSTHMIO, T. €. K COCTOSHUIO ¢ MUHUMAJIbHO B03MOMC-
HblM 3HAYEeHUeM IHePIUU.

Cpenu aTOMOB PA3JIUUYHBLIX XMMHUUYECKUX 2JIEMEHTOB Haubojiee CTaOuJib-
HBIM 3JIEKTPOHHBLIM CTPOEHHEM 00JIaJaloT aTOMBI 0.1a20p00HbLX 2a308. Y aTo-
MOB TeJiisi HA BHEIIHEM OJJIEKTPOHHOM CJI0€ HAXOAUTCS MO 2 3JIeKTPOHA.
Y aTtomoB ocTaiabHBIX sseMeHTOoB VIIIA-rpynner — mo 8 amekTponoB. Ciemo-
BaTeJbHO, Y 9TUX aTOMOB BHEIITHUI 3J€KTPOHHBIN CJIOHN 3a8epuieH. ITO U AB-
JseTcA MPUUNHOU UX uHepmHocmu (B IepeBojie ¢ JaTUHCKOTO A3bIKa — 0e3-
deameavrnocmu). Ilpu OOBIYHBIX YCJIOBUSAX OHU IPAKTHUUECKU He B3aMMOJeEi-
CTBYIOT C IPYTMMH aTOMaMHU W He 00pasyloT XMMHUYECKUX coequmHeHuit. Mx
MOJIEKYJIBI OTHOATOMHEI.

ATOMBI IPYIUX XUMHUYECKUX 3JJIEMEHTOB CTPEMSATCA MPUOOPECTH 3DJeK-
TPOHHOE CTPOeHUEe aTOMOB OJIMKANIIero 6JaropogHoro rasa, Tak Kak OHO sB-
Jsercsa Hanbojiee CTaOUIbHBIM.

B saBucumocTu OT cmocoba mepexoia aToMOB B 0ojiee YCTONUUBOE 3JIEK-
TPOHHOE COCTOSHUE PA3JIUUYAIOT TPU OCHOBHBIX TUIIA XUMHUUYECKO!N CBA3U: KO-
BAJICHTHYI0, HOHHYIO I METaJIJINYECKYIO.

Xumuueckas ces3b — 3mo 3aumoldeilicmeue, KOmopoe c6s3vbléaent
amombvl 8 MOLEKYAbL U KPUCMALILYL.

dmo 3aumodeiicmeue npueodum K YyMeHbULEHUIO IHePZUlL 00pa306aH-
HOU MOJeKYabl. (KPUCMALAA) NO CPABHEHUID C CYMMOU dHepeuil 00UHOY-
HblX AMOMO8.

IIpupoda xumuueckoil c64a3u — IJeKMPOCMAMULECKAL, M. €. Onpe-
Odensemcsa Oeilcmeuem CuJJ NPUMANCEHUA U OMMALKUBAHUA IJeKMPOHOE
u s0ep 83aumodeiicmayruLux amomos.

Amomvl 8 npouecce 00pa308arHUL XUMULECKOU C8A3U CMPEMAMCA NPU-
obpecmu ycmouyusyo dLeKmpoHHYI0 CMPYKmypy Oauxcailutezo 6aazopoo-
HO020 2a3a.

Pasauuaiom mpu OCHOBHbLX MUNG XUMUYECKOU C8A3U — KOBAJLEHM-
HY10, WOHHYIO U MemaJnriuiecKyio.




160 Xwumwuyeckas cBsi3b

Bonpocbl 1 3apaHus

1. Y710 NpepcTaBnseT cobor xummuyeckas ceA3b? Kakoa ee npupopa?

2. Kakune ycnosus BO3HUKHOBEHWUS XMMUYECKOW CBA3N BaM U3BECTHbI?

3. O6bsicCHUTE MpPUYMHBI 06pPa30BaHNA XUMUYECKOW CBSI3W MexAay OByMs aTo-
MaMMu.

4. MNMoyemy mMonekynbl 61aropodHbIX ra3oB 0AHOATOMHbI?

5. lNepeyncnute OCHOBHbIE TUMbI XMUMUYECKOW CBA3MW.

6. CocTaBbTe 3M1EKTPOHHBIE CXEMbI aTOMOB Bogopoaa, 6epunnus, dpropa, Kpem-
HWs, aproHa. [na Kaxaoro atoma yKaxute YMCro 3S1EKTPOHOB Ha BHELLHEM
3MEKTPOHHOM CJl0€ M YUCIIO SNEKTPOHOB, HEAOCTAIOLMUX 0 ero 3aBepLUeHus.

7. CocTaBbTe ypaBHEHUS peakuui, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
crnepylowme npespaLLeHns:

Al(OH); — ALLO; — AI(NOj); — Aly(SO,); — AICl; — Al(OH)s.

§ 37. KoBaneHTHas CBA3b

Bo Bcex MOJIEKYyJIaX aTOMBI CBS3aHbI MEXOY coboil KoB8aJeHMHbLMU

a1 CBA3AMU.

O6pasoBanue MOJIeKyJabl Bomopona H, M3 oTAelbHBIX AaTOMOB — OIWH U3
HanboJiee TMPOCTHIX IIPUMEPOB BOBHUKHOBEHUA KOBAJIEHTHOU CBA3U. Y KaK-
JIOTO aToMa BOJOPOJA Ha BHeEITHeM (IIepBOM) 9J€KTPOHHOM CJI0€ HAaXOIUTCS
o ogHOMY dJIeKTpoHY. ClemoBaTesbHO, MO 3aBEePIIeHusA dTOro cjaos (T. e. [0
IIOCTPOEHUSA YCTOMUMBOM 3JIEKTPOHHOI CTPYKTYPhI aToMa OJMsKaiImnero 0ja-
ropongHoro rasa resqius He) He xBaTaeT OJHOTO 3JEKTPOHA.

IIpu cOmm:KeHUM aTOMOB, AAPO KaKIOT0 M3 HUX MPUTATUBAET K cebe
BJIEKTPOHHOE 06JIaKO Apyroro. B pesyibraTe o6jaka 000MX aTOMOB IIPOHU-
KaloT APYT B ApPYyra WIN NepeKpbvléarmcs Tak, 4YTO MEXAY AApaMu BO3HHUKA-
eT 00J1aCTh MOBBIIIIEHHOTO OTPUIIATEIBHOTO 3apAJa, KOTOPYI0 OOBIYHO HA3bI-
BAOT 00JIACTHIO TMOBBINIEHHON 3JEKTPOHHONW IJIOTHOCTH. SIipa aToMoB IIpu-
TATUBAIOTCSA K 9TOM OOJlaCTHM 1O TeX IOop, IOKa He HACTYIUT pPaBHOBeEcCUe
MEXKAY CHJIaMHU MeXbIJepPHOTO OTTAJKHBAHUSA U CHUJIAMU NPUTAKEHU.

Me:xny aTomMmaMu BOSHUKAET IPOY-

£ Vi N y . HOe B3aMMOJeCTBHE, KOTOpOe u

B . 8.1 x [ HA3LIBAETCA XHMHUYECKON CBA3BIO
|+ | ° | — | ° °

\ y / \ (puc. 63).

\\ / \\ // \\

e e — Kaxxnaprii aTtom Bomopoaa moJry-
YUJI II0 HEeAOCTAIIIEeMy 3JIEKTPOHY

Puc. 63. Mogenb nepekpbiBaHUs 3MeKTpoHHblx Ha BHEIIHNMN 3JIEKTPOHHBIM CJIOU,
06nakoB ABYX aToMOB BOAOpoLa TeM caMbIM, 3agéepwiué ero. llpu
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H H
Puc. 64. Cxema o6pasoBaHus o6LLein Puc. 65. OnekTpoHHas dhopmyna
3MIEKTPOHHON Mapbl B MOJIEKyfie Bogopoda MOJeKysbl BOAopoaa

5TOM 00pasyeTcs 0o0masA SJIEKTPOHHAS Mapa, KoTopas MPUHALJIEKUT 000UM
aToMaM OJHOBpeMeHHO (puc. 64).
CxeMmaTuuecKku o0pa3oBaHe MOJIEKYJIbI BOZOPOAA MOMKHO N300Pa3UTh TaK:

H+-H—H:H

ToukaMu Ha cxeMax OPU XUMUUYECKOM 3HaKe sJeMeHTa 0003HauaioTCs
BJIE€KTPOHBI BHEIITHETO JJIEKTPOHHOTO CJO0s, a IBYyMA TOUuKamMu B (opMyje —
napa sJeKTpoHoB. Takue () OpPMYJIbI, B KOTOPBHIX M300paKaioTCs BCe DJIEKTPO-
HBI BHEIITHUX 3JEKTPOHHBIX CJIOEB aTOMOB, HA3LIBAIOT JJIEKTPOHHBIMHU (hop-
myaamu (puc. 65). O6o0IIeCTBIIEHHAA IIapa 3JeKTPOHOB (cnapenHHvle dJek-
mpoHbl) OOBIYHO M300paKaeTcs B BUAE UEPTOUKM, HAIIPUMED:

H—H
Jra yepToUuKa 0003HAYAET KOBAJLEHMHYIO CEA3b.

KoBaneHTHasi cBSI3b — 3TO XMMUYeECKas CB3b, BO3HMKalOLWas B pe3ynsTaTte
o6pa3oBaHUa O6LUMX SNEKTPOHHLIX Nap MeXxAay ABYMS aTOMaMMu.

[MpucTaBka ko- NpuaaeT CroBYy CMbICTT 0606LLECTBIEHNSA, COBMECTHOrO Bfia-
neHus. KoBasieHTHbIYi — 0606LLEeCTBUBLUNA BaNEHTHbIE SMEKTPOHbI.

Kax 1mpaBuio, KoBajleHTHASA
CBA3b BOSHUKAET MEKAY aToMaMU
HeMeTaJLJIOB. PaccMoTpum o00paso-
BaHHe 0o0Jiee CJIOKHON MOJIeKYJIbI
xjopa Cl,.

AToMBI XJIOpa, KAk UM aTOMbI
OCTaJIbHBIX 3JieMeHTOB VIIA-rpym-
b, UMEIOT Ha BHEIITHEeM 3JIeKTPOH-
HOM cJjoe 7 3JieKTPoHOB (puc. 66).
KRasxxnomy aromy g0 3aBepIIeHHA Pyc. 66. CxeMbl 3MeKTPOHHOMO CTPOEHWUS aTOMOB
BHEIITHETO CJIOA (T. €. IO TIOCTPOEHUS  X/opa W aproHa
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YCTOMYMBOHN dJIEKTPOHHON CTPYKTYPHI
KaK y aToMa aproHa) He XBaTaeT Bce-
0 OJHOTO 3JIEKTPOHA.

IIpu cOMMKEeHUM AaTOMOB XJIO-
pa IPOUCXOMUT MEPEKPhIBAHUE BJIEK-
TPOHHBLIX O00JAKOB MX HECHapeHHBIX
9JIEKTPOHOB (puc. 67). OTU BJIEKTPO-
HbI CTAHOBATCA OOIMUMU IJIsI 000MX
aTOMOB:

Cl + c] — CICl

Puc. 67. Cxema o6pasoBaHuns obLLen
3MEeKTPOHHOW Napbl B MOJieKysie xsiopa KRaxpaplii 13 aToMoB XJjopa IIO-

cTpoms OJjisi cebA  3aBepIIeHHBINR
BHEIITHUN 3JIEKTPOHHBIN CJI0H ¢ HeOOXOIMMBIMU BOCEMBIO (OKTETOM) 3JIEKTPO-
HamMu. CxeMaTuUYecKH 9TO IIOKa3aHO HAa PUCYHKe 68, 1.
ITapsl 5JIEKTPOHOB BHEITHETO 9JEKTPOHHOTO CJIOSA, KOTOPhbIe HE yUacTBY-
IOT B 00pa30BaHUM CBA3EH, TaK/Ke YaCTO IIOKa3bIBAIOTCS Ha cXeMaX C IIOMO-
IITbI0 YePTOUEK:
IC1— Cl|

TaxkuMm 00pasoM, 4epToYKa HA CXeMaX CTPOEHHS MOJEKyJ 00o3Haua-
eT Bcerjga mapy 3JeKTpPoHOB. Takue cxeMbl YaCTO HA3BIBAIOT rpapuuecKuMu
UJIN CTPYKTYPHBIMU (opmynamu. I'padpuyeckas popmysia MOJEKYJIbI BOLOPO-
la BaM ysKe M3BeCcTHA:

H-—H

Ecau aToMbl coegumHEHBI MeXKIy COOOI C IIOMOIIBLIO OAHOII OOIeil 9JIeK-
TPOHHOI Iapbl, TO TaKas KOBaJIeHTHas CBA3b HasbiBaeTcd omuHapHO. Ho
MeXKy OBYMs aTOMaMHU MOJKeT BO3BHUKATh M OOJIbIlIee UYUCJIO CBsa3eii. B Ta-
KHX CJIyYasgxX TOBOPAT O KPATHOCTH CBS3U, MOHMMAA IO STUM TePMU-
HOM YUCJO0 3JeKMPOHHBLLX NAp, Yiacmeyrnuwux 6 o0pa3osarHul Ko8aJeHm-
HOlL Cc843U.

1 2 3

Puc. 68. OnekTpoHHble hopmynbl Monekyn: 1 — xnopa, 2 — kucnopoga, 3 — asota
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Hampumep, aTomamM Kucaopona, sjaeMeHTa VIA-TpyIbl, 10 3aBepIIeHUS
BHEIITHETO 3JIEKTPOHHOTO CJIoA HeoOxommmo 2 ajgeKTpoHa. IlosTomy 2 aToma
KHCJIopoJa Impu obpasoBaHuu MoJieKyJabl O, obobuiecmansiom yke He OIHY,
a 7Be mapbl 3JIEKTPOHOB:

() + 0 —:0::0:

OHU CBA3BLIBAIOTCA MEKIY CO0OM MBOMHOW KOBAJIEHTHON CBA3BIO, KaK IIO-
KasaHo B 9JIEKTPOHHOI (hopMyJie MOJIeKyabl Kucaopona O, (puc. 68, 2).

IIpu sTOM y KasKZOTO aToMa OCTaeTCs eIlle II0 JABe Haphl DJIEKTPOHOB Ha
BHEIITHEM 3JIEKTPOHHOM cCJIoe, a rpadmueckad (opMyJia MOJIEKYJIbl KUCIOPO-
la 3aluChIBAeTCA TaK:

10=0l

B momexyiie azora N, aTOMBI CBA3aHbI MeKIY COO0OU TPOWHOM KOBAJIEHT-

HOM cBA3BIO (puc. 68, 3):

N + N — IN:iN:;, mam IN=N]|

V¥V KajKI0oro aToMa OCTaeTcd IO OJHOI mape 3JIeKTPOHOB Ha BHEIITHEM CJIOE.

Yem 6onvuLe 00ULUX 3JEKMPOHHBLLX NAP C8A3bl8alom 08a amoma mexcoy
co00il, mem MeHblWe paccmosanue medxdy ux adpamu, mem npowrHee oo6pa3o-
6A6ULAACA XUMULECKAA CEA3b 6 MOJEKYe.

Hanpuwmep, cBA3b MeXAY aToMaMU KHUCJIOPOJA B MOJEKYyJie KUCJIOPO-
ma O=0 0ojsiee KOpOoTKasa u 0ojiee IIpPoUYHAsd, YeM B MOJIEKYJe IePOKCILA BO-

nopoza: H— O — O — H, Tak kak oHa o6pasoBaHa JByMA OOIUMHU 3JIEKTPOH-
HBIMU IIapaMU.

Kosanenmuas ce13b — 3mo XUMUYECKAS C653b, 603HUKANOUW,AS 34
cuem 00pa306aHUSL O0WUX ITEKMPOHHLLX NAP MeH 0y Amomamu.

Oowas s1eKmMpoHHAA NAPA, CEA3bl8ANWAL AMOMbL, NPUHADLEH UM
uM 00HOB8PeMEeHHO.

Kosanenmmnasa c6a3v, 00pa306anHas 00HOU 2JeKMPOHHOU Napoil, Ha-
3vl8aemcs 00UHAPHOLL, 08YMsi — O0B0UHOU U MpeMs 00U UMU IJEeKMPOH-
HbLMU NAPaAmMU — MPOUHOU CB43bI0.

L) Bonpocbl 1 3agaHus

n o o o
1. Jaiite onpepeneHve KOBasieHTHOMW CBA3W. YTO ABNAETCA ee XapaKTepHOM
0COOEHHOCTbI?
2. CocTaBbTe 3/1EKTPOHHbIE CXEMbI 06pa30BaHNA KOBaNEHTHOW CBA3U B MOJSIEKYaxX
Fo nl,.
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3. NMo4vemy monekyna 6poma gpyxatomMHaa? Kak B Hen OCyLLeCTBNSETCS CBA3b
mMexnay atomammn? CocTaBbTe SMEKTPOHHYIO CXeMy ee 06pal3oBaHus.

4. Ha ocHOBe CBefEHUA 0 3aKOHOMEPHOCTAX M3MEHEHNSI pa3MepPOB aTOMOB (CM.
§ 33) onpepenute, B Kakon na monekyn — Cl,, Br, unu |, cBa3b 6onee npoy-
Has. [JanTte o6bsCHEHME.

5. YTo Takoe 06nacTb MOBbILLIEHHOW 3NEKTPOHHOM MIOTHOCTM? KakoBa ee porb
B 06pa3oBaHMM KOBASIEHTHOM CBA3U?

6. B 4yem cocTouT pasnmune Mexpy oavHapHbIMU U KPaTHbIMU KOBAaNEHTHbIMU
CBA3AMU?

7. B kakon n3 monekyn — Cl,, O, nnu N, cBasb 6onee npoyHan? Hdarite 06b-
SACHEHMS.

8. MNpn BbICOKMX Temnepartypax CyLlecTBYT Monekynbl S, n P,. CoctaBbTe
3MEKTPOHHbIE CXEMbl MX 06pa3oBaHUs U HapucymTe rpaduyeckne opmynbl.

9. B kakon M3 Monekyn B KaXOoW nape XMmu4yeckas CBA3b 6onee npo4vHas:
a) O, unn S,; 6) N, unn P,? Oante 06bACHEHUS.

10. CocTaBbTe ypaBHEHWUs peakuuid, C NMOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
crnegyoLwe npeBpaLLeHns:

Mg(OH), — MgO — Mg(NO;), — MgSO, — Mg(OH), — MgCl,.

§ 38. HenonsapHaa u nonspHas KoBaneHTHasi CBA3b.
AneKTpooTpULaTESIbHOCTb

B nByXaTOMHBIX MOJIEKYJIaX, COCTOSAIIUX M3 aTOMOB OTHOTO W TOTO Ke

ai- DJIeMeHTa, 00Ilas SJIEKTPOHHAs Iapa PacloJaraercsi CUMMETPUYHO MeXKIy
P aapamvu. OHa TpUHALIEKUT 000MM aToMaM B OAMHAKOBOI cremenu. Taxas

KOBaJIeHTHAs CBA3b Ha3bIBaeTCA HemoJasapHoil. OHa BO3HMKAET IIPU B3aWMO-
JIeificTBMM aTOMOB HEMETAJIJIOB OJHOT'O M TOTO jKe XMMHUUYECKOoro siemenTa. He-
MMOJIIPHBIMU, HAIIPUMEP, SBJIAITCA KOBAJIEHTHBLIE CBA3W B MOJIEKYJIAX IIPO-
cteix BemectB Hy, Ny, O,, F,, Cl,, Br,, I,, Py, O3, Sg u np. Mosekymasl ¢ He-
MMOJIAPHBIMY CBA3AMU ABJSIOTCS HEMOJSIPHBIMU MOJIEKYJIaAMHU.

Ho KoBasieHTHAs CBSI3b MOKET 00pPAa30BaThCA U MEXKIY aTOMaMU PA3HBIX
XUMHUYECKUX 3JIEMEHTOB, HaIpuMep, B MoJjeKyJe xjaopoBonopoaa HCIl. 3xech
TaKKe IPU COJMKEHUM aTOMOB XJIOPpAa M BOLOPOLA IPOUCXOAUT IIePEKPHI-
BaHMe 00JIaKOB HeCIIapeHHBIX JeKTPOHOB obomx aToMmoB (puc. 69). Mexny
siIpaMu aTOMOB 00pasyeTcs 00JIaCThb MOBBIIITEHHON SJEKTPOHHOM IIJIOTHOCTH.
Kaxxapiii aTom B pesyabTaTe 000OIECTBICHUSA 3J€KTPOHHOIN Mapbl MOJyda-
eT HeJOCTAIOIIUN eMy 9JIeKTPOH (XJIOp — IO 80CbMlU, a BOLOPOI — 10 08YX).

VcTaHOBIIEHO, UTO B 3TOM MOJIEKYJie 00Iasi 9JIeKTPOHHAS IIapa PacIioJa-
raeTcs He IocepeauHe MeXKIy SAIpaMiu, a CABUHYTA B CTOPOHY aToMa XJopa:

:ClL:

H
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Puc. 69. Cxema obpasoBaHus 06LLIEN 3NEKTPOHHON napbl (1)
N 3MEKTPOHHas hopMynia MOnekysbl XTOPOBOAOPOAa (2)

ITosTomMy cxemaTuuecKu 0OpasoBaHUE MO-
JIEKYJIBI XJIOPOBOZOPOJa MOYKHO IIOKA3aTh CJe-
OVIOIIEM 00pasom:

H + Cl - H:(:j:lz
I'paduueckas GopMysIa 9TOH MOJIEKYIbL:
H — Cl|
CilefoBaTeIbHO, ATOMBI PA3HBIX BIEMEHTOB

00J1a1aI0T PA3LULHOL CNOCOOHOCTbIO NPUMALU-
eambv K cebe o0ujue aeKmMpPoOHHbLE NAPbL.

DJLeKmpoompulyamesibHocms

s KauyecTBEHHON XapaKTEPUCTHUKU CIIOCOOHOCTH aTOMOB IIPUTSITHBATH
o01111€e 9JIEKTPOHHBIE Maphl UCIIOJbB3YEeTCI IOHATHE dAeKMPOOMPULAMESbHOCTb.

AnektpooTpuuarenbHocTb (90) — ycnoBHas BeNUYUHA, XapaKTepuayloLias
CNOCOGHOCTb aTOMOB XMMU4YECKOrO 3JlIeMeHTa NpuUTAruBatb K cebe oblime
3JIEKTPOHHbIE Napbl.

Hauboavweil cnocoOHOCTHIO IPUTATUBATL K cede 00Ire 3JIeKTPOHBI APY-
TUX aTOMOB 00J1aal0T aTOMBI CaMOTO aKTUBHOTrO Hemerasaa ¢gropa F, a Hau-
MeHbuwlell — camoro akTuBHOro Mmertasia ppanuusa Fr. Ilostomy Besnumua
BJIEKTPOOTPHUIIATEILHOCTH MOYKET CJIYIKUTh XapaKTePUCTUKON MemaanuiHo-
CcMu UJIN HeMemaaluiHOCMU aTOMOB XUMUYECKUX DJIeMEeHTOB.

Yem Oonvuwe genruuuna 90, mem O6onvule HeMemMAJLAULHOCTMb AMOMOE
0annozo anemenma. Yem menvwe geauuuna S0, mem OoavuLe MemManLuy-
HOCMb Aamomo8 dJjemenma.

XapaxTep uaMeHeHusa BequunHbl IO IPaKTUUECKU MOJHOCTHIO OTPAKaer
mepuoanYecKas CUCTeMa. B mepHogax ¢ PoCTOM aTOMHOI'O HOMepa 3JIeKTPOo-
OTPHMIIATEJFHOCTHh YBEeJIMUYUBAETCS CJieBa HAIIPaBO, a B TJIABHBIX Ipynmax —
yOBIBaeT cBepxXy BHU3. JTO CBA3aHO C YBeJIWUYEHUEM WJIN OcCJabJeHueM IIpU-
TSKEeHUA BJIEKTPOHOB BHEIITHETO cJIoA K Aapy aroma (cm. § 33).

HemeTasnsl mepBBIX TPeX MEPUOAOB B nopsadke YysesuyeHus dJIeKTPOOTPHU-
IaTeJIbHOCTY PACIOJIaTAalOTCA B CJIENVIONTUN PALI:

Si, B, H, P, C, S, Cl, N, O, F
YBeauueHue 9JIeKTPOOTPHUIIATEIbHOCTH >




166 Xumwuyeckas cBsi3b

Eciu KoBaseHTHasA CBA3b 0OpasoBaHa MeKAy aTOMaMU C PasHLIMU 3HAUe-
HuaMu 90, To obIas 3JIeKTPOHHASA IIapa CMeIaeTcs B CTOPOHY 0oJee dJIeK-
TpooTpuiiaTeabHoro aroma. Hanpumep, B moserkysae HCI ob61ias simexTpornHas
mapa cMelrieHa K aToMy XJiopa, T. K. ero 90 Bwime. B pesyabTaTe TaKOTo cMe-
IeHnA 9JeKTPOHOB HA OJTHOM aTOME BO3HUKAET YACTHUHBIN (T. €. MeHbIIe 1)
OTHOCHUTEJbHBIN OTPHUIlATEJIbHBIN 3apsal 60—, a Ha APYroM — TaKoii :Ke 0 Be-
JINYUHE, HO IIOJIOKUTEJbHBIN 3apsam o+:

5+ 8-
H — CI.

CTpenka IIOKa3bIBAeT HAIIpaBjJeHMNE CMeIlleHus OoO0Ieli sJIeKTPOHHOMI
mapel, a YacTHUUHBLINA 3apsan obo3HauaeTcss OYKBOHM Ipedueckoro aJjdaBuTa
«d» (menbra).

KosanenmHuas noJasiApHas C843b

O6pasoBaHue yacTUUYHBIX 3apsanoB Ha aromax H u Cl npuBoguT K BO3HUK-
HOBEHUIO IBYX mM0Jt0coB B MoseKyae HCl — mooKuTeabHOTO U OTPUIATEIb-
Horo. ITosToMy TaKyio MOJIEKYJY HA3BIBAIOT MOJAPHOU mau dunosem («IBa
TIOJIIoCca» ).

KoBaneHTHasa cBA3b MeXxay atoMmamMmu 3J1IeMeHTOB C pasnuquﬁ AJIEKTPOOTpPU-
LaTeJsibHOCTbO Ha3biBaeTCA nOﬂﬂpHOﬁ.

Yewm Boire 0 OZHOrO 3JIEMEHTA M UYeM HHUMKe NPYroro, Tem 0oJiee IMoJsp-
Ha XUMHUUYECKAas CBA3b MEXKAY HUMM. SHAUEHUA 3aPAL0B O+ 1 0— MOIKHO pac-
CMATPUBATh KaK Mepy NOJAPDHOCMU €8s3U: 4eM OOJIbIIle OTHOCUTEJIbHbBIE ua-
CTHUYHBIE 3apAabl HA aToMax, TeM 60JIB]_T_[e IIOJIAPHOCTD. HaanMep, gacrTuu-
Hble 3apanbl B mojeryae HCI:

0,18+ 0,18
H — C(l,

a B moJexkyJie HF:
0,43+ 0,43-

H—F

CrnemoBaTenbHO, KoBajeHTHasdA cBa3b H—F GoJsiee mossipHa, ueM CBA3b
H—CI.

Ecau mosexysa oOpasoBaHa TOJBKO ABYMsS aTOMaMMP, TO HOJISIPHOCTH
KOBAJIEHTHOI CBS3W OJHOBPEMEHHO YKAa3bIBAeT M HA MOJIAPHOCTH BCEeH MoJie-
Kyabl. Ho ecau B cocTaBe MOJIEKYJIBI TPU, YeThIPe MJIK OOJIbIIIE aTOMOB pas-
JUYHBIX 3JE€MEHTOB, TO TOTJA ee O00Ilas MHOJISIPHOCTH OIIpelesideTcs B3anM-
HBIM PACIIOJIOMKEHNEeM aTOMOB.
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JlabopaTopHsbIi ONbIT 4
Cocmaeénenue modenei monexyn

1. VI3 mosryueHHBIX MOjeJieli aTOMOB BbIOEPUTE IIAPUKMU, UMEIOIue yKa-
3aHHBIE I[BeTa:

5 0esbIX IIAPUKOB — 9TO MOZEJIU ATOMOB BOJOPOLA;
3 KpacHBIX IIapHKa — MOJEJH aTOMOB KHCJIOPOIA;
1 3esieHBIH IIAPUK — MOJEJb aTOMa XJopa.

2. CKOHCTPyHUPYHTe U3 9TUX IIAPUKOB MOJEJIN MOJIEKYJ CJIEIYIOIUX Be-
II1eCTB:

a) Bogopoza;

0) XJIOPOBOZIOPOLA;

B) BOJBI;

I') KHCJIOPOo/a.

Ecsu B 1II1Ko0JIe HET rOTOBBIX MOZIEJIEfI, N3TrOTOBBTE X NOMAa U3 IIJIACTUJIM-
Ha pasHoro nsera. IlompoOyiiTe caesaTh ITAPUKU PA3JIUYHBIE HE TOJIBKO IIO
IIBETY, HO U II0 BeJIWUYNHE, YUYUTHIBAA, UTO ATOMBI UMEIOT PaA3JINUHbIE pasMe-
puI (cMm. Taba. 8). A coeivHEHUA aTOMOB B MOJIEKYJIBI MOXKHO BOCIIOJIB30-
BATbCS COIMYKAMU, 3yOOUNCTKAMH.

Kosanenmmuas césasv mexndy amomamu 00H020 U MO020 JHe HeMemaJ-
JAa HA3bl8aemcsa HenoaapHOoil.

DIEeKMPOOMPUYAMEeNbHOCMb dJeMeHma — YCA06HASA GeJUYUHA, Xa-
paxmepu3yrwuLas cnocooHOCmMbv €20 amoMo8 npumsazuéamsv K cebe 6a-
JeHMHbLe IJeKMPOHbL.

C pocmom amomHozo0 HOMmepa anremenma 0 yseauvuseaemcs 6 nepuo-
dax csae6a HANPABO, a 6 2]A6HLLX 2pYnnax yobvieaem céepxy 6HUS3.

Kosanenmmuasa ceasv mexncdy amomamu diemenmos ¢ pasnoii 30 Ha-
3vleaemcs noNAPHOU.

L) Bonpocbl 1 3agaHus

=8 1. HasoBuUTe ABe PA3HOBMOHOCTV KOBANEHTHOM CBA3W. YTO OBLLEro Mexmy Hu-
MM 1M YEM OHWU pasnmyaroTca?
2. Kak n3MeHsieTCsl BeNMYnHa 3MeKTpooTPULLATENBHOCTU SNIEMEHTOB MO NEpPUO-
Oam u rpynnam nepuopgmyeckon cuctembl? C 4em 3TO CBA3AHO?
3. Mexay artomamy Kakux 31eMeHTOB 06pal3yeTcsi KOBasIEHTHasi HemnonsipHas
N KOBasieHTHas nonspHas cea3n? lNpveegnTe npuMepsl.
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4. YKaxuTe, B Kaknx U3 npuBedeHHbIX COeQNHEHUIN KOBASIEHTHbIE CBA3W MOnsp-
Hble, a B Kaknx — HenonsapHsble: F,, CO, O,, SO,, N,, HBr, P,, H,S. B cdop-
Myfniax COeAVMHEHUI C NOMSPHbIMU CBA3AMM 0603HAYLTE 3HAKWM YaCTMYHbIX 3a-
psSOOB aToOMOB.

5. B Kakon 13 ABYX MOJNEKyn KOBaneHTHas cBsf3b 6onee nonspHa: a) HCl unm
HF; 6) HBr unn HI? PacnonoxuTe Bce 4eTbipe MOMEKYnbl B NOPsSAKe BO3pac-
TaHWsi B HUX MONSIPHOCTU CBA3EN.

6. Kak na3meHsieTcsl nonspHOCTb CBA3EN B psify BOAOPOAHbLIX COEAVMHEHWI ane-
MeHTOB VIA-rpynnbl ¢ yBeNIMYEHNEM UX aTOMHOIO HoMepa? [anite 06bACHEHUS.

7. 3anuwmnte opMynbl BELLECTB B MNOpSOKe YBENMYEeHUs MONSPHOCTU CBA3MU:
NH,, SiH,, H,O, HF, CH,, OF..

8. Npadmnueckasn chopmyna monekynbl nepokcuga sogopoga H —§—§— H.
CocTaBbTe 3MEKTPOHHYO (DOPMyNy 3TOro BeELlecTBa. YKaxXuTe Hap KaKObIM
CYMBOJIOM 3HaK 4acTU4HOro 3apsiga atoma.

9. N306pa3nTte 3neKTpoHHble dhopmysbl monekyn H,O, NH;, CH,, OF,. Ykaxwu-
Te NonspHble CBA3M B MOMEKynax M 3HaKM YaCTUYHbIX 3apsfoB aTOMOB.

10. Hanuwmnte 3snekTpoHHble U rpadudeckne opmysbl CReaylowmx MOSeKyn:
H,S, HF, CI,0.

§ 39. NoHHaa cBA3b

HpI/I BSaHMOI[efICTBHH aTOMOB HEMETAJIJIOB C Pa3HBIMU SHAYEHUAMMU 3JICK-

i TPOOTPUIIATESBHOCTA 00pasyeTcs KOBAaJeHTHAs IONSpHAS CBA3b. Eciam Jxe

pasauume 90 MexKIy aToMaMu BEJNKO, TO 00Ias dJIeKTPOHHAA Iapa npak-
MmuuecKu noJHOCMbI0 CMEIAaeTCsA B CTOPOHY 0o0Jiee 3JIEKTPOOTPHUIATEIBHOTO
aroma. B sTOM ciryuae MOXKHO TOBOPHUTBL O NOJIHOM Nnepexode 3JIEKTPOHA OT
OIHOTO aToMa K Apyromy. Kak mpaBujo, Takas CBs3b 00pasyeTcs MeKIy aTo-
MAaMMU TUIWYHBIX METAaJIJIOB M TUINYHLIX HEeMETAaJLIOB.

Honnas ceasv

Paccmorpum B KauecTBe mpumepa obpasoBamme xJsopumga matpus NaCl.
YV aroma 1iesouHOT0o MeTaJsiia HaTpus Na Ha BHelTHeM (TPeThbeM) 3JIeKTPOH-
HOM CJIO€ HAaXOAUTCS BCEro OAWH dJIEKTPOH, a y aroma rajorena xJsopa Cl —
7 snexTpoHoB (puc. 70, 1).

BsaumogelicTBre 5THUX aTOMOB IPOMCXOIAUT 34 CUET IIepexona eTUHCTBEeH-
HOTO 9JIEKTPOHA HATPUA Ha BHEITHUN dJIEeKTPOHHBIN cyoii xJjopa (puc. 70, 2).
IIpu sToM y aToMa HaTpUs BHEITHUM CTAHOBUTCS BTOPOI 9JI€KTPOHHBIHN CJIOMH.

B pesysbraTe 9TOrO0 HATPUA M XJOP WMEIOT HA BHEIIHEM BJEKTPOH-
HOM CJIOe IO 8 9JIeKTPOHOB. JJIEKTPOHHAs CTPYKTypa 9TUX aTOMOB CTaHO-
BUTCSA TAKOM JKe, KakK y OMMIKAWIINX K HUM aTOMOB 0JIarOPOAHBIX TI'a30B:
y HaTpus — KaK CTPyKTypa aTroma HeoHa Ne, a y XJiopa — KaK CTPyYKTypa aTomMa
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Puc. 70. Cxema B3aMMO[eENCTBMS aTOMOB HaTpus 1 xyiopa: 1 — MCXOQHOE COCTOSIHME aTOMOB,
2 — 9neKTpoHHoe cTpoeHue noHos Na“ n CI-

aproua Ar. AToM HATpuUs, HOTEPAB OAUH JJIEKTPOH, IIPEBPAIAETCSI B YaCTU-
Iy C OTHOCUTEJbHBIM 3apsamoM 1+. I HaobopoT, aToM XJiopa HpeBpallaeTcs
B YaCTHUILYy C 3apamoM 1-:

Na-1e- — Na',

Cl+1le — CI.

3apaxceHHble Yacmuybl, KOmopvie 00pa3yrmces u3 amomos 6 pe3yavma-
me omoadu uiU NPUCOeOUHEeHUS dJCKMPOHO8 HA3bLBAIMC S WOHAMU.

IIpOTHBOIIONIOKHO BapssKeHHBbIe MOHBI MPUTATUBAIOTCA APYr K APYTY
3a CUeT CUJI BJIEKTPOCTATUYECKOTO B3aMMOIENCTBUA.

Xumunyeckasa cBs3b, KOoTopaa ocCyLlecTBJisieTCd 3a CYeT NPUTAXeHUA NMpoTu-
BOMOJIOXKHO 3apsAXeHHbIX UOHOB, Ha3blBaeTCcsa MOHHOMW.

CxemMaTUuecKU TaKoe B3anmMOJelicTBUEe MOKHO IIPEICTABUTDL TaK:
rle, .. + -
Na+ :Cl: — Na' + [:Ck]” —> Na'[Cl]” mmm NaCl.

CoenuHeHUs ¢ MOHHOI CBA3HI0 HA3BIBAIOTCSA MOHHBIMH. TaKue coemguHe-
HUS 00pasyroTcs OObIYHO HNPY B3aMMOAEWCTBUU ATOMOB 3JE€MEHTOB, KOTOPHIE
CUJIBHO OTJMYAIOTCSA APYT OT APYyra MO BEeJIWUYUHE 3JEKTPOOTPUIATETIHHOCTH.
K moHHBIM cOeIMHEHUAM OTHOCST OOBIYHO COEIWHEHUS TUINUYHBLIX METAJIJI0B
IA- u ITA-rpymI, ¢ OgHOI CTOPOHBI, U TUMUYHBIX HeMeTaJJioB VIIA- m VIA-
rpyIm, ¢ apyroii. Kak mpaBuio, 9To TBepble KPUCTAJIINUECKNe BeIllecTBa —
coJi, OKCUABI, ocHOoBaHus, Hampumep: LiF, KCIl, BaO, K,0, Na,S u ap.

CxeMmaTuuecKu oOpasoBaHNe HOHHBIX COEIUHEHUN TaKOT0 THUIIA MOXKHO
TIPEACTAaBUTH CJIENYIONINM 00pasom:

2e— = 24 9

+ 10! — Ca*+ [0 — CaO;

le— le—
[ o . + 2-
K. + —ls + —lK — K*+ [S:]* + K* — K,S.
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C mOMOIIbI0 MOHHOM CBA3W 00pasyloTcs U TaKKe COeAUHEeHUs, B KOTOPBIX
nmerorca ciroxuble noHbl (OH™, NO;, NHj; u np.), sanpumep NaOH i
KNOs;.

B MOHHBIX COeOUHEHUSIX MOHBI IIPEACTABISIOTCS B BHUIE SJEKTPUUYECKUX
3apAOB, CUJIOBOE II0JI€é KOTOPHIX HAIIPaBJEHO BO BCe CTOPOHBI (puc. 71).

Takue 3apAnbl MOTYT IIPUTATUBATH K cefe HE3aBUCUMO OT HAITPAaBJIEHUA
3apAnbl (MOHBI) IIPOTHUBOIOJIOMKHOTO 3HAKa. [[09TOMY KasKABI WOH OIHOTO
3HAKa OKPY:KeH MOHAMU TPOTUBOIIOJOMKHOTO 3HaKa. A B IIeJIOM MOHHOE coe-
IUHEHUe IIPeACTaBJIsIeT cO00M IT'MraHTCKYI0 rpynny (accouyuayuio) MOHOB IPO-
THUBOIIOJIOKHBIX 3HAKOB, PACIOJIOMKEHHBIX B OIpeeJeHHOM IOPSAAKe B BU-
e MOHHOTO Kpucraja (puc. 72). Xumuueckas Gopmyna uoOHHO20 coeduHe-
Hus ompaxcaem npocmeiiuiee (HauMmeHbULee) COOMHOULCHUE MeH Oy YUCIAMU
UOHO08 60 6CeM KpucmadJe u 6 Kaxc0oil opmyavHoil eOUHULe IM020 GeULeCméd.

Peskoro oriimumsa MesKIy KOBAJEHTHON 1M MOHHOI CBA3bI0 HeT. CxemaTu-
YeCKU MOYKHO IIPEeICTABUTHL CMeIleHre OOIMUX SJIEKTPOHHBIX IIap OT OJHOTO
aToMa K ApPyroMmy mpu oOpasoBaHUU PABJIUUYHBLIX TUIIOB XUMHUUYECKOUN CBA3U
CJeIYIOIUM 00pa3oM:

KOBaJIeHTHasdA HEIlOJIAPHAsA CBA3b C1 : CI
HOHHAdA CBA3b H :Ck
KOBaJIeHTHAs MOJIAPHASA CBA3D Na*® | [:CL]”

Herpyngao s3ameruTsh, uTO IpH OOPa30OBAHUHU UOHHOU CB8A3U 83aumodeil-
cmeywnuiue amomvl CULbHO DA3AUYANMCA N0 BeLUYUHE ILeKMmPoompuua-
meavHocmu. I1oaTOMy UOHHYIO C853b MONCHO PACCMAMPUBAMb KAK npedeiv-
Hblil CAY4all KOBAJLEHMHOU NOAAPHOU CBA3U.

EguacTBEeHHOE OTJIMUYME COCTOUT B TOM, YTO 00- oo ‘
masg SJIeKTPOHHAdA Ilapa IIPaKTUUYeCKM IIOJIHO- 5]
CTBHIO CMellleHa K artomMy xJopa. Ho B o00oux ( € “ 9
€ .
‘ — — noH CI™
+
® — vouNa
Puc. 71. CunoBble NUHUM MOMENA MOHOB B MOHHOM Puc. 72. NoHHbIN KpucTann

KpucTanne xnopuaa HaTpust
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CiaydadX IIPOMCXOOUT 3aBEPIIIE€HNEe BHEIIHEro 3JIEKTPOHHOI'O CJIOA Yy aTo-
MOB OJHOI'O 3JIEMEHTa 3a CUET OTTATNMBaHUA IJIEKTPOHOB OT aTOMOB APYIOIO
JJIeMeHTa.

HonHasa xumuveckas c6s13b — IMO CBA3b, ocyuiecmaJiiemas sa ciem
aJjlekmpocmamuiecKkozo 83aumodeilcmeus npomu8onoJlOMHO 3APAHCEH-
HblX UOHO8.

HonHasa cea3b 603HUKaAem Meala?y amomamu dJjlemMennmos, KomopovLe
CUJIbHO omJiuuamnmcs no eejudiurne ajexmpoompuuyamejlbHoCnmu.

9 BOHpOCbI n 3apaHuva

1. Y70 06LLEr0 N KaKMe OTNINHUA UMEIOTCA MEXAY KOBANEHTHOM N MOHHOW CBA3LI0?

2. CoctaBbTe cxeMbl 06pasoBaHus moHos Mg?!, AI¥*, S2-, Ca?', |” ns cooteert-
CTBYIOLLMX aTOMOB.

3. Kakon t1n cBa3u B cnegyowmx coegunHenusax: Kl, SO,, BaF,, CCl,, NaBr?

4. 1306pa3ute cxembl 06pa3oBaHNS MOHHOW CBA3M NPU B3aUMOLENCTBMN aTOMOB:
a) Mg un O; 6) Li u S; B) KnF.

5. 3aBepLumnte cxeMbl 06pa30BaHNS MOHOB:

a) Al — 3e —; 6) F+1e — ;
B) Ca — 2™ —; NS+ 2 —.

6. Nouemy monekynbl Cl, n |, HenonapHbl, a monekyna ICl nonspHas?

7. Cpeon ykasaHHbIX (DOpMyNn BELLECTB ONpenenuTe BellecTsa ¢ MOHHbIMMI, MO-
NAPHBIMU M HEMONAPHbIMU KOBaneHTHbiMK ceadamu: HBr, PH;, H,S, MgCl,,
SiH,, CO,, O,, Nal, BaBr,, L.

8. CoctaBbTe hopMysbl BOOOPOAHbLIX coeanHeHun anemeHtoB VIA-rpynnbl. Kak
M3MEHSIeTCA OIMHA M NOMAPHOCTb CBA3WM B 3TUX Monekynax? [ante obbsc-
HeHue.

9. CocTaBbTe ypaBHEHWS peakuuii, C MOMOLLbI0 KOTOPbIX MOXHO OCYLLECTBUTb
crnepyolme npespaLLeHns:

S — SO, — H,SO; — K,SO; — H,SO; — BaSO;.

§ 40. MeTannnyeckasa CBA3b.
MexmonekynspHoe B3aumogencTeme

Memanauuweckas c643b

Bce mertannbl, kpome pryTu Hg, mpu OOBIYHBIX YCJIOBUSAX — TBepPIbIE
KpHCTAJLINUYECKNe BeIlecTBa. ATOMBI OOJIBIIMHCTBA METAJJIOB HA BHEITHEM
BJIEKTPOHHOM CJIOE COIEeP:KaT HeOOJIBIIIOe YKUCJIO DJIEKTPOHOB. OTU 3JIEeKTPOHBI
OTHOCUTEJIbHO ¢JIa00 CBABAHBI ¢ AAPAMU U II09TOMY JIETKO MOTYT OTPBIBATHCH.
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IIpz sTOoM 00pas3yoTcs IIOJOMKU-
@ @@ @ @ @ @ TeJIbHO 3apsiKeHHbIe MOHBI MeTaJl-
Jia U 9JeKTPOHBI, KOTOPbIEe OTHOCH-
TeJIBHO CBOOOJHO IIepeMeIaloTCs
@ @ @ @ @ @ o BceMy 00BbeMy KpHCTajjaa Me-
TaJIa;
Na — Na* + e~

© © © .
@ @ @ @ @ @ COBOKYHHOCTB TaKUX  «CBO-

OONHBIX»  SJIEKTPOHOB  IIOJYUU-
Jla Ha3BaHUE JJEKMPOHHO0Z0 2a3d.
WmenHo Osaromaps OTHOCHUTEJIBHO
CBOOOJHOMY IIEPEMEINeHNI0 SJIeKTPOHOB METAJIILI 00JIaJal0T B8blLCOKOIL IJeK-
mpuueckoili nposoduUMOCMbI0 U MENJLONPOBOOHOCMBIO.

Kpucrann merainra MOMKHO IPEACTABUTH KaK ACCOIUAIIAIO TTOJOMKUTEhb-
HBIX MOHOB, CBA3AaHHBIX NPYT C IPYTOM BJIEKTPOHHBIM rasom (puc. 73).

CiiemoBaTesIbHO, JIS METAJIJIOB XapaKkTepHa XMMUUYECKAas CBsA3b, KOTOPAs
TaKJyKe OCHOBaHA Ha 0000ujecmejeHuU 8aJJeHMHbLX 3aeKmpoHo8. TolbKO B
9TOM CJIyuae 9JIEKTPOHLI IPUHAAJIEKAT He IBYM, a 6CeM amomam B KPUCTAJ-
Jle MeTaJLiIa.

Puc. 73. Cxema CTpoeHusi kpucTasnia MeTtanna

MeTannu4yeckas cBsi3b — 3TO CBfi3b Mexay noJsioXXutesibHbIMU MOHaAMU Me-
TanjaoB U O6WMMN INEKTPOHaMM, CBOGOAHO NepemMeLlalolUMUCS Mo BCemy
o6bemy KpucTanna metanna.

Mescmonexyaaproe szaumodeiicmaue

HecmoTps Ha TO UTO MOJIEKYJBI B II€JIOM 3JE€KTPOHEHUTPATbHBI, OHU CIIO-
COOHBI MPUTATUBATBCA APYT K APYry. Takoe IpUTAKEeHNEe Ha3bIBAETCA M-
MOJIEKYJISIPHBIM B3aUMOIeCTBUEM.

MexMoIeKyIAPHOE B3aMMOJIEHICTBUE, KAK U XUMHUECKAA CBA3b MEXKIY
aToMaMU, UMeeT aJeKxmpocmamuieckyio npupody. OnHaKO, B OTJINYNE OT XU-
MUYECKOH CBA3U, MEKMOJEKYIAPHOE B3aNMOIECTBYE OTHOCUTEIHLHO caaboe.

BaaumogeiicTBre MexxIy MOJIEKYJIaMU BOZMOYKHO IIOTOMY, YTO OOJIBIITHH-
CTBO MOJIEKYJ SABJISIOTCS MOJAPHBIMU U IIPEACTABISAIOT cO00# dunonu.

JJIeKTpOHEUTpaAIbHAA MOJIEKYJIA, B KOTOPOWl MMEIOTCA IEHTPHI MOJIOKU-
TEJIHLHOTO U OTPHUIIATEJLHOTO 3apsfoB, PACIIOJIOKEHHBIE Ha OIIpPeAesIeHHOM
paccToAHUU APYT OT APYTra, ABIdeTcA aumosieM. CxeMaTUYeCKU AUIIOJIU U30-
OpasxkeHBbI HAa PUCYHKe 74.

HenmonapHBIMU ABJIAIOTCA MOJIEKYJBI mpocTeix BerecTB (H,, O3, P,
U T. 1I.), a Tak:Ke pazn ounapubsix moserya (CHy, SiF,, CO,) c cumMmeTpuyHbIM
pacmooyKeHueM aTOMOB.
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Jumoau MoOTyT OBITH NO-
cmosHHbIMU (Hampumep, IIO-
aapusie Mosaekyasl HCI, H,0
U T. I.) UWIKA CYIIEeCTBOBATH B
TeyeHUEe OYEeHb KOPOTKOTO IPO-
Me:KyTKa BpeMeHU (8pemeH-
Hble). Taxme pgumoam MOTYT
00pas3oBLIBATLCS Ja)ke B He-
MOJSAPHBIX MOJeKyJax. IIpuuuHbl, KOTOpPbIe IPUBOAAT K BOSHUKHOBEHUIO
BPEMEHHBIX JUIIOJIeH, PA3JIMYHBI: 3JIEKTPUUECKUE M MATHUTHBIE IIOJIS, BIIUA-
HUe IPYyrux MOJIeKYJ U T. I. BayKHO TO, UTO AUIIOJM MOTYT B3aWMOJeEH-
cTBOBATh Mexxnay coboii. Takoe BzammojelicTBHE 3aKJIOUAETCA B IIPUTIMKE-
HUU OUIOJedl Apyr K APYry CBOMMU IIPOTHUBOIIOJIOMKHO 3apAKeHHBIMHU II0-
JII0OCaMHU.

Hannune MeXMOJEKYJIAPHOTO B3AUMOAENCTBUSA O0YCJIOBIMBAET IePeXop
MOJIEKYJIAPHOTO BelllecTBa M3 ra3000pasHOTO B JKUAKOE, a 3aTeM U B TBep-
nmoe cocrosuue. IloaTomMy OHO ompezessier MHOTUEe (DUBUUYECKUE CBOICTBA Ta-
KMUX BeIeCTB: HU3KHE TeMIIepaTyphbl KUIIEHUSA U IJIaBJIEHUSA, HEBBLICOKUE
SJIEeKTPUUECKYIO POBOANMOCTD U TEIJIOIPOBOAHOCTh, TBEPAOCTDh, ILJIOTHOCTH
U Ip. JHEPrus MeKMOJIEKYJIIPHOTO B3aUMOIENCTBUS 3aBUCUT IIperKJe Bce-
TO OT ABYX OCHOBHBIX XapPaKTePUCTUK MOJEKYJIbl — ee IMOJSIPHOCTH U pas-
mepa. Uem GoJsibllie TMOJAPHOCTh U Pa3MEP MOJEKYJbI, TEM CUJIbHEE OHU CBA-
3BIBAIOTCA APYT ¢ ApyroM. VI3 ABYX BeINECTB MOJIEKYJISIPHOTO CTPOeHUsA OoJiee
BBICOKAsA TeMIepaTypa ILJIaBJIeHUA U KUIEHUs OyJeT y TOrO BeIecTBa, I
KOTOPOT'0 MEKMOJIEKYJISIPHOe B3aumMofelcTBue cuiabHee. Hampumep, y mpo-
cTeIX BemecTB Bomopoga H, u Kucimopoma O, TeMiepaTypbl KUIIEHUS PABHBI
coorBeTcTBeHHO —253 °C 1 —183 °C, a y 0oJiee CI0OKHBIX BeIlleCTB — aMMHa-
ka NH; wu cepnoit kuciaorer H,SO, onu cocraBiaoT coorBeTcTBeHHO —33 °C
u +280 °C.

Puc. 74. Ounonb n B3anmopencTemne aunonemn

Memaanuueckas c843b — 3MO C853b 8 MEMANLAX MeH DY NOJLOHCU-
MeNLbHO 3APANEHHbIMU UOHAMU NOCPedCmEoM 0000WeCmEAeHHLX JJLeK-
MPOHO8.

Memaanuuecrkas c613v xapaxmepra 01 MemaJsio8 U Cniagos8 me-
mannoé opyz ¢ Opyzom.

Mounexynv. mozym npumszuéamucs 0pyz k¥ 0pyzy 3a cuem daeKmpo-
cmamuyeckux cun. Taxoe @3aumodeiicmeue HA3bLBACMCS MEHCMOLEKY-
AAPHBLM.
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L) Bonpocbl 1 3agaHus

1. Y10 0bLero U Kakue oTNNYMA CyLLEECTBYIOT MeXY KOBaneHTHOM 1 MeTannn-
YecKou cBA3bl? Kakne 0CO6EeHHOCTU Y MeTanfmyeckon CBsa3n?

2. [NoyemMy B MeTannax BO3MOXHO 06pa3oBaHMe «3fIEKTPOHHOMO rasza», a B He-
MeTannax — HeTt?

3. Cpean ykasaHHbIX hOpMYST BELLECTB ONpeaennTe BeLecTsa ¢ MOHHbIMU, MOo-
NAPHLIMU U HEMONSAPHbIMU KOBaneHTHbIMK cBA3samu: HBr, PH;, H,S, MgCl,,
SiH,, CO,, O,, Nal, BaBr,, |..

4. [ainTe 06bACHEHNE CYTU MEXMONEKYNSIPHOrO B3anMOLENCTBUS.

5. o KakMM Npu3HaKkam MOXHO OTHECTU K BELLLIECTBAM MOJEKYNSIPHOIO CTPOEHWA:
a) BaHunuH; 6) nep; B) noa?

6. CocTaBbTe ypaBHEHWA peakuui, C NMOMOLLBIO KOTOPbIX MOXHO OCYLLECTBUTL
crnepyrowme npespaLLeHns:

Mg — MgSO, — Mg(OH), — MgCl, — MgCOs.

§ 41. Kpuctannuyeckoe coCTosiHMe BeLlecTBa

I{pucmaﬂﬂuuecmoe cocmosdHue sewecmea

BoJbIIMHCTBO TBEPABLIX BEIIECTB HNMEET KPUCTAJIINYECKOe CTPOeHUe,
T. e. IpeACcTaBasAeT co60ii KpucTasabl. KpucTaniibl XxapakTepusyoTca CTPOTo
OIIpeeJIEHHBIM PACIOJOKEeHNeM 4YacTull] (ATOMOB, MOHOB, MOJIEKYJI) BO BCEM
o0beMme.

Pacmosarasice B KprcTaJjLjie OIpeaeJeHHbIM 00pasoM, YaCTUI[BI 00pas3yoT
KpHCTAJLUIMUECKYIO CTPYKTYPY (puc. 75). Mozaens A onmucaHusa TaKOH CTPYK-

@b ‘&a‘ L

Puc. 75. O6pasoBaHne MOHHOW KpUCTaNIM4eckon cTpykTypbl xnopuga Hatpus NaCl



Kpuctannuyeckoe cocTosiHue Bewlectea 175

Typbl Ha3bIBAeTCA KPHUCTAJLINYE-
cKoui pemretkou (pumc. 76). Mecra,
B KOTOPBIX PaCIOJIAraloTCs YaCTU-
Il KPUCTAJJIOB, HA3HIBAIOT y3JIaMU

peleTKu. <

B 3aBmcuMOCTH OT IIPHUPOLEI l|/|é g
YacTHIl, OOPasyMINUX KPUCTAJLI, /If > |
U XapaKTepa CBA3U MeKJy HUMH —l/ >||ﬂ|

pasauuaioT YeThIPe OCHOBHBIX TH-
na KPUCTAJJINYECKUX PEIIeTOK —
aTOMHYI0, WOHHYIO0, MeTaJlJInde-
CKYI0 M MOJIEKYJIAPHYIO.

N | Il
S

|
|§|’

AmomHuole KpucmaJijibl

B Uyaﬂax aTOMHOM KPHCTALIN™  p,; 76, ®parMeHT KpuUCTanMyeckor peLueTku
YyeCKonu peHIeTKI/I HaxogdATCsa aTo- Xnopmna HanVlﬂ NaC'

MbI ONWHAKOBBIX WJIU PA3HBIX dJe-
MEHTOB, coeJuHeHHbvle Medxwdy Co-
0oil kogareHmHviMu céazamu. Kak
IpPaBUJIO, 9TO aTOMBI HEMETAJJIOB.
Hanpumep, B BemecTBe Kapbo-
pyan SiC (puc. 77) KaKabIl u3
aTOMOB KPEeMHUA U yIJepoaa 3aHu’-
MaeT CTPOTO OIpeleleHHOe MECTO 1
CBA3aH YETHIPbMA KOBAJEHTHBIMU
CBA3AMU C APYTUMU aTOMAaMU.

Ilpumepamu BellecTB ¢ Ta-
KUM CTPOEHUEeM SBJSIOTCA TaKiKe
anmmas, rpadur, kBapi SiO, u #ap.
Iy  BelecTB HEMOJEKYJIAPHOTO
CTPOEHUS C ATOMHOI KpHUCTaJINYe-
CKOM peIlIeTKOl XapaKTepHBI BHICO-
Kasg TPOYHOCTh W TBEPJOCTh, BBI-
COKMe TeMIIepaTyphl IIJIaBJIEHUS U
Kumnenus. Tak, HampuMmep, ajiMas
ABJSETCA CaMBIM TBepAbIM mpu- @ — artombl yrnepoaa C
POZHBIM  BelllecTBOM. Tewmmepa-
Typa IIaBleHUusaA Trpadura BBIIIE Puc. 77. OparMeHT KpUCTaNMYECKOW PELLETKU
4000 °C. kap6opyHpa SiC

© — atombl KpeMHUs Si
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©_

& — voHbl SO2~
2+
9 — VoMbl Kanbuus Ca

Puc. 78. ®parMeHT KpucTannmyeckom
peLueTkn cynbata kanbums CaSO,

Puc. 79. ®parmeHT KpucTannn4eckom
peweTkn HaTpusa Na

HonHble KpucmaJiibl

W3 maparpaga 39 BBI y3HAIU, UTO
MOHHBIE KPUCTAJJILI IIOCTPOEHBI U3 II0-
JIOKUTEJbHO U OTPUIATENBLHO 3aps-
JKeHHBIX WOHOB, CBSBAHHBIX MEXKIY
c0o00#1 BIEKTPOCTATUUECKUMHU CUJIaMU
npuraxkenusa. VoHBI MOT'YyT OBITH IIPO-
creiMu, Hanpumep B Kpucrasie NaCl,
U CJIOKHBIMU, HAIIPUMEP B KPUCTAJLIE
cynabdara ranpnusa CaSO,. Ero mox-
HO IIPeICTaBUTh KaK OOBIUHBLIN MOHHBIN
KPUCTAJJI, B y3JaX KOTOPOTO HaXOIAT-
ca nousl Ca* m cioxuble MOHBI SO2-
(puc. 78).

CBsA3U MeKAy MOHAMU B KPUCTAJLIIE
npounbie. IloaTOMYy WOHHBIE COEIUHE-
HuA 00J1a7aioT OOJIBIIIOM TBEPAOCTHIO,
UL HUX XapaKTePHbI BLICOKUE TeMIIe-
paTyphl IJIABJIEHUA U KUIEHUA.

Memaaauueckue KpucmadJijivl

Merannuueckue KpPHUCTAJIJIBI CO-
CTOAT U3 TOJIOMKUTEJBHO 3aPAKEHHBIX
MOHOB MeTaJljla, MeXJy KOTOPBIMHU OT-
HOCHUTEJLHO CBOOOJHO IIepeMeIarT-
cs BaJIeHTHBIE 9JIeKTPoHbI. TaKkue Kpu-
CTAJLIBI XapPaKTEPHBI IJIsI IPOCTHIX Be-
IIIeCTB — METaJIJIOB, a TaK:Ke [IJId UX
ciuinaBoB. Hampumep, Ha pucyHkxe 79
HoKaszaH (parMeHT KPUCTAJIINUYECKON
peleTKy HaTPUs.

BoabinHCTBO METaJIJIOB HMEIT
OTHOCHUTEJIBbHO BBLICOKME TeMIIePaTyphl
MJIaBJ€HUSA — OT HECKOJbKUX COTEH
IO OBYX-TPeX ThICAY rpaaycoB. OaHaKO
CYIIIECTBYIOT MeTaJlIbl (HampuMmep, Iie-
3Ul, TaJIJInii), y KOTOPBIX TeMIIepaTypa
IJIaBJEHUS UYTh BBIIIE OOBIYHOM KOM-
HaTHOI.
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Puc. 80. ®parmMeHT KpUCTannn4eckom peLleTku
noga |,

MoanexyniapHovle KpUCmaJjibl

B ysimax MoOJIeKyJIAPHOU KPHCTAJI-
JUYECKOU PelIeTKHW PACIOJIOMKEHbI MO-
JeKyJabl, CBA3aHHbIE MeEXKIy Cco0oit
CcJIa0bIMH MEKMOJIEKYJIIPHBIMU CBA3S-
mu. Hanpumep, ma pucyuake 80 mora-
3aH (parMeHT KPHUCTAJJIUYECKOU pe-
meTKku noxa I,.

MoJsieKyasipHbIe KPUCTAJINYECKUE
pelleTKn XapaKTepHbI [Jsd TBEPABIX
asora, Kucjaopoma, Bombl (puc. 81) u
MHOTHUX JOPYTUX BEIEeCTB MOJIEKYJIAp-
HOT'O CTPOEHHWSA B TBEPAOM arperaTHOM
COCTOSTHUMH.

B orTsmuyme OT WMOHHBIX KPUCTAJ-
JIOB MOJIEKYJISIPHBIE KPHUCTAJLIbI OOBIU-
HO UMeT HeOOJBIIYI0 TIPOYHOCTD,
MaJIyIO TBEPAOCTh, HEBLICOKIE TEMIIepa-
TYpHI IIJIaBJIeHUS U KuleHus. Mexmo-
JeKYyJSIpHOe B3aumMoJeicTBrUe B 00JIb-
IINHCTBE TaKMX KPUCTAJJIOB cjalboe,
M MOJIEKYJIBI IIPU KOMHATHOHN TeMIiepa-
Type MOTYT OTPBLIBATHCA OT KPHUCTAJLIA
U IIePexXOoJuTh B ra3oo0pasHOe COCTOs-
"Hue. Ilo sTOil mpuumHe MHOTHUE Belle-
CTBa C MOJIEKYJIAPHBIM CTPOEHUEM IITPH
OOBIUHBIX YCJOBUAX MMEIOT 3amax, Ha-
npuMep HapTaamH.

C;G
%
%
2,
m””"”’@mumu
N

U — aToOM Kucrnopoada

© — artom Bogopoaa

Puc. 81. ®parmeHT KpucTanmyeckom
peweTkn nbga H,O

MonekynsipHble BellecTBa 06/afaloT 3arnaxom TONbKO B TOM Cry4ae, ecriu
OHW Croco6HbI BO36YXAaTh 060HSATENbHbIE HEPBHbIE OKOHYaHWst B Hocy. OT-
BpaTUTESbHbIA 3anmax Tyx/blX AWl cBA3aH ¢ cepoeogopopoM H,S. Yenoeek go-
BOJIbHO GbICTPO TepsieT CMocOGHOCTb OLUyllaTh 3anax cepoBopopofa («mnpw-
HIOXVMBaETCA» K Hemy). ITO O4eHb OnacHo, Tak Kak CepoBOAOpPOA — S4OBU-

ThbIA ras.
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Bonvwuncmeo meepdvLx ewjecms umeem KPUCmaLiuieckoe cmpoerue.

Kpucmaanve — meepdvie mena, nocmpoeHHbvle U3 MOJLEKYL, AMOMO8
UAU UOHO8, 3AKOHOMEPHO PACNONONCEHHBLX 6 NPOCMPAHCMEe.

B 3asucumocmu om npupoduvt wacmuy,, 00pa3youux Kpucmaii, u xXa-
paxmepa c8sa3u Mendy HUMU PA3LULAIONM ULemblpe OCHOBHbLX MUNA KpU-
CMANIULECKUX PeULeMmOK — AMOMHYI0, UOHHYI, MeMALIULECKYIO U MO-
JeKYJLAPHYIO.

9 BOHpOCbI n 3apaHuva

1. YTo Takoe KpucTannumyeckoe COCTOsHVE BellecTsa?

2. YTo npencTaBnalT cCOO0M aTOMHble KpucTannbl? [ovyemy BellecTBa ¢ aToM-
HbIMW KPUCTaIIMYECKMMU PELLETKAMM MMEIOT BbICOKME Temnepartypbl Mnas-
NEHUS N KUNEeHnsA?

3. Kakne uamyeckme CBOWCTBA XapaKTepHbl OJ1s BELLEeCTB C: @) aTOMHOW;
6) NOHHOW; B) METaNNYECKOW; ) MONEKYNSAPHON KPUCTANNIMYECKUMUN peLLeT-
Kamn?

4. B 4yeM COCTOMT pasnnyme WOHHbIX, aTOMHbIX WU MeTanfIMYeCKmUX PeLLeToK?
Kak 970 cka3biBaeTcs Ha pasnuymMu B CBOMCTBAax BELLECTB C COOTBETCTBYIO-
LWUM TUNOM peLUeTKn?

5. Y10 BblpaxaeT xuMmmyeckas hopmyna BeLLecTBa: a) MONEKYNSAPHOrO CTPOEHWS;
6) aTOMHOr0 KpUCTan/IM4eckoro CTPOEHUS; B) MOHHOMO KpUCTaIMyYecKoro
CTpoeHua?

6. «Cyxon nepg» (CO,) ncuyesaet 6e3 octaTka npu obbi4HON Temnepatype. O6b-
ACHUTE, YTO MPOUCXOAUT Mpu 3TOM. Kakom TUM KPUCTannn4yeckom peLueTku
y aTOro Bellectsa?

7. CocTaBbTe ypaBHEHUSI peakuuid, C MOMOLLbI KOTOPbIX MOXHO OCYLLECTBUTb
crnegyowme npespaLleHns:

Na — Na,0 — NaOH — Na,CO; — Na,SO, — NaOH.
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§ 42. CteneHb OKUCNEHUSA

IIpu oOpaszoBaHUM XWMHUUYECKOM CBA3W BaJIEHTHBLIE BJIEKTPOHBI B 00Jb-
IIUHCTBE CJIydaeB CMeNaloTCA OT OAHOro atoMmMa K apyromy. IIpm sTom ato-
MBI IPHUOOPETAIOT YACTUYHBIN MOJNIOKUTENbHBIA 3apa 0+ U YaCTUUHBIH OTpU-
IIaTeJbHBIN 3apAf 0—. Ja XapakKTepUCTUKU TAKOTO COCTOAHUSA aTOMOB B XHU-
MUYECKUX COEJUHEHUAX YCJIOBUJINUCH CUMUTATH STU 3apAJbl HE YaCTUUYHBIMU,
a menpiMu. YTOOBI He IMyTaTh TAKOM YCJOBHBIN 3apsh C peajJbHBIM, ero Ha-
3BaJI CMENEHbI0 OKUCLeHUA.

IIpu ompeneneHUM CTENEHW OKWCJIEHUS aTOMOB B BEIECTBE AOIIYCKAIOT,
YTO BCE BJIEKTPOHBI, YUACTBYIOIMEe B 00Pa30BaHNYN XUMUYECKUX CBABEH, no.J-
HoCcmblo cmewiaromces Kk amomam 6ojee dLeKmpoompuyamenbHozo djlemeHma
U, cjefoBaTeJIbHO, UTO BEIIeCTBO COCTOUT U3 IIOJOMKUTEJIbHO W OTPHUIlATE]b-
HO 3apsAKeHHBbIX HOHOB.

CteneHb OKUCNEHUs — 3TO yC.ﬂOBHbIVI 3apd4 atTomMma B XMMU4YeCKoM coeguHe-
HUW, ecnn npepgnonaraTtb, 4“To OHO COCTOUT U3 UOHOB.

Jra XapaKTepUCTUKA MOXKET UMETh IIOJOKUTeJIbHOe, OTPHUIIATEJbHOE U
HyJIeBOe 3HaueHue. Ero 3anmchIBalOT CO 3HAKOM ILJIIOC UJIU MUHYC neped apaob-
CKOU yu@poil HaT cUMBOJIOM djaeMeHTa. Hanpumep, 3anuch

+2 -1

CuCl:
03HauYaeT, YTO CTeIlleHb OKMCJIEHUS aTOMOB MeAUu B JaHHOM COEIMHEHUHN PaB-
Ha +2, a xaopa — -—1.

CrelleHb OKMCJICHHUSA SIBJIAETCS MOJIOMKUTEJbHON ¥ aTOMOB, KOTOPbIE OTAA-
IOT CBOM JJIEKTPOHBI APYTrHM aTomMaMm. Hampumep, moibKO NOJONCUMENbHbLe
cmenenu OKucJeHus XapaKTepPHbI IJIs aTOMOB METAJJIOB BO BCEX CJIOMKHBIX
BemtectBax. Illemounnie merasasl (Li, Na, K, Rb, Cs) Bcerma umeroT nocmo-
AHHYIO CTelleHb OKucJeHud +1. daemeHTh! ITA-rpynmbsr Bo BceX CBOUX COENM-
HEHUAX IPOSABISIOT NOCMOAHHYI0 CTeTIeHb OKUCJIEHUA +2, a aJIOMUHUN — +3.

Cremnenb OKMCJIEHUS BOAOPOJA B COeAUHEHUSIX C HeMeTa/LlaMu paBHa +1.

OTrpuiaTeabHble CTEIIEHN OKMCJIEHUS MMEIOT aTOMBI, KOTOPbIe IIPUHIMA-
IOT BJIEKTPOHBI OT ApPYyrux aromoB. Hampumep, ¢pmop B coefuHEHUAX BCeTAa
MPOABJAET CTEIIeHb OKUCJIEHUA —1, a cTelneHb OKUCIEHUS KUCA0p00a B 0OJb-
IINHCTBE COeIUHEHU paBHA —2.

B 0uHapHbLX UOHHBLX COCOUHEHUSX CTETIeHU OKUCJIEeHNS NOHOB PaBHbBI Be-
JUUYMHAM X 3apsanoB. Hampumep, B XJI0puAe HATPUA 3apsAL MOHA HATPUS pa-
BeH 1+ u cTemeHb OoKucJeHHuA +1. 3apsan moHa xJjopa 1— U CTelmeHb OKICJIe-
Hus xJjgopa —1: +1 -1

NaCl.
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s ompenesieHNA CTeIEeHU OKUCJIEHUS aTOMOB 8 COeOUHEHUAX C K08a-
JLeHMHOLL NOAAPHOI C873bl0 NOMYCKAIOT, UTO O0IMe 9JIeKTPOHHbIEe Iaphbl MOJ-
HOCTBIO CMEIAIOTCA K aToMaM 9J€MEHTOB C OOJIBINEH 3JIeKTPOOTPUIATEE-
HocThi0. Hampumep, B MoJsieKyJie xjopoBogopona HCl xiyop siBisercsa 6osee
3JIEKTPOOTPHUIATENIHLHBIM 3JIEMEHTOM, U IT0ATOMY CTEIIeHb OKUCJIEHUSA eT0 aTo-
MOB paBHa —1, a cTeleHb OKUCJIEHUA aTOMOB Bogopoga — +1:

+1-1
HCI.
B npocmuix 6eujecmeax CTEIeHU OKWCJIEHUS aTOMOB PAaBHBLI HYJIIO, TaK

Kak o0Iue 3JeKTPOHHBIE Iaphl He CMEIeHbl ¥ PACIOoJaralTcsa CUMMETPUY-
0 0 0 0
HO Me:xxay aromamu, Hanpumep Oz, Hz, N2, P4 u T. 1.

IIpu BEIUMCIIEHUM CTeIeHell OKMCJIeHUs CaedyeT IOMHUTh, UTO Jioboe Be-
IIEeCTBO SBJIAETCS JJIEKTPOHEUTPAJbHBIM, IO3TOMY ajredpamuyecKas cyMMa
cTeleHell OKUCIeHNA BCeX aTOMOB B BelIeCTBEe PaBHA HYJIIO.

JJis ompesesieHNsA CTEEeHN OKUCJIEHUA aTOMOB B CJIOJKHOM BeIIleCTBE He-
00X0ooMMO cejaTh CJeayroIiee.

1. Banmucarh popMyJsy COeIUHEHUS, HAIPUMED:
AlLS;.

2. Hag cumMBOJIOM 3jieMeHTa C IIOCTOAHHOM CTEIeHbI0O OKHWCJIEHUS 3allu-

caTh ee 3HaUeHue:
+3 «x

Al2Ss.

3. BBIUMCIUTL HEW3BECTHYIO CTeIleHb OKHWCJIEeHHUS aTOMOB IPYroro aJjie-
MEHTA B COOTBETCTBUU C TE€M, UTO ajredpamyeckKas CyMMa CTeIeHell OKMCJIe-
HUS BCEX aTOMOB pPaBHAa HYJIIO:

2:(+3)+3 - x=0, orryma x=-2.

IIpumep 1. Onpedeaumsv cmeneHb OKUCACHUS AMOMO8 dHeese3a (X) 6 ezo
x -2
orcude Fez03:
2:x +3°(-2)=0, orkynma x =+ 3.

IIpumep 2. Onpedenrumsv cmenenb OKUCACHUSL AMOMO8 cepbl (X ) 6 CepHOll
+1 x -2
rucaome Ha2SOy4:

2:+1)+x+4-(-2)=0, orrkyzma x = +6.
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IIpumep 3. Onpedenumsv cmeneHb OKUCJLEHUS amomos ¢hocgopa (x) &
+2 x -2
pocpame ranvyua Caz(P O,),:

3:-(+2)+2-x+8-(-2)=0, orryza x =+5.

ATOMBI MHOTHX 3JIEMEHTOB MOI'yT MMETh HECKOJLKO 3HAUEHUII cTeleHell
oxkucieHus. Hampumep, cepa B coequnenuax H,S, SO,, SO; mposaBisder cre-
IIeH’ OKUCJIEeHUs, paBHbIe, COOTBETCTBEHHO, —2, +4 1 +6. CTelleHu OKUCIeHNA
aTromoB azora B coexmHeHuax HNO;, NO,, HNO,, NO, N,O, NH; paBH®I, co-
OTBETCTBEHHO, +5, +4, +3, +2, +1, —3.

Kax mpaBuio, sbicuias noLOMUMENbHASL CMeneHb OKUCACHUS AMmoMOo8
Memanna Uil HememaJanad LUCLeHHO PA6HA HOMepY Zpynnvl, 8 KOMOpOiL OH
pacnonazaemcs 6 nepuoduieckoil cucmeme.

Huswas ompuyamenvbHas Cmenensv OKUCAEHUS AMOMO8 HeMemaJilos
(anemenmos epynn IVA — VIIA) wucrenno pasna pasnocmu:

Ne rpynmer — 8.

ITosTomMy, HanmpumMep, y aToMOB cephl (semeHTa VIA-Tpymnmbl ) BhICIIad
MMOJIOJKUTEIbHAS CTeleHb OKWCJIeHUA paBHa +6, a Husmaa — —2. Y aTOMOB
azora (ssemenTa VA-TPYIIIBI) BRICIIASA ITOJIOMKUTEIbHAS CTEIIeHb OKUCJIeHUS
paBHa +5, a HusIasga — —3.

Y MeTasioB HUBIIAA CTEIeHb oKucjaeHuA pasrHa 0, TaK Kak aTOMBI 3TUX
9JIEMEHTOB He MOTYT IIPOSBJSATH OTPUIIATEIbHBIX CTeHeHell OKUCIeHNnd.

Ecau aToMbl KaKOro-HUOYAb 9JI€eMeHTa MPOSBIAIOT HECKOJIBKO IIOJIOMKU-
TEJbHBIX CTENeHell OKUCJIEHUS, TO OHM OOBIYHO YKAa3bIBAIOTCA B KOHIIE HAa-
3BaHUU COeJUHEHUI PUMCKOII mudpoii B ckobOkax: Fe(OH); — ruppoxcun
sxenesa(Ill) u Fe(OH), — runpokcun :xemnesa(ll).

Cmenenbv OKUCAEHUS — MO YCAOBHBLIL 3APA0 AMOMA 8 XUMULECKOM
coeduHeHUU, ecau npednonrazams, wmo OHO COCMOUM U3 UOHO8.

Cmenenb OKUCACHUS deMEeHMA XAPAKMePpU3Yyem cOCMOosHUe e20 Amo-
M08 8 geuecmae.

Anzebpauueckas cymma cmenerneil OKUCIEHUSL 6CeX AMOMO8 8 CJLOXC-
HOM 8eujecmee pasHa HYJi.

L) Bonpocbl 1 3agaHus

u v
1. Cchopmynupyite onpepeneHme CTeneHn OKUCIIEHUS.
2. Kak Bbl gymaeTe, No4eMy CTENEHN OKMCIEHMSA aTOMOB 3JIEMEHTOB B MPOCTbIX
BELLECTBAx MPUHMMAIOT PaBHbIMU HYNO?
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3. OnpenenvTe CTEMEHN OKMUCIIEHUS aTOMOB 3JIEMEHTOB B XMMMUYECKUX coean-
HeHusx: CaCl,, MnO,, MgBr,, H,S, Na;PO,, KMnO, CaSiOs,.

4. YKaxuTe 3Ha4eHus BbICLLEN U HU3LLEN CTEeNeHen OKUCIEHUs aTOMOB cregy-
fowmnx anemeHToB: Mg, P, Br, Al, Si, Na, C, Se. Hanuwute copmynbl BbiC-
LUINX OKCUOOB 9TUX 3NIEMEHTOB.

5. Pacnonoxurte coeguHeHns xnopa B NOpsaKe YBEeNMYEeHUs CTENEHU OKUCIIEHUS
ero atomos: a) Cl,; 6) Cl,0; B) HCI; r) CIO,; g) CI,0..

6. CocTtaBbTe hopMysly coefiMHeHus 6apusi ¢ a30TOM, eC/i CTENEHb OKUCIIEHUS
aToMOB asoTa paBHa —3.

7. CoctaBbTe (QOPMYyrbl CREOYIOLLUX COEAUMHEHUI: cynbduaa mMarHus, ropu-
na cepbl(VI), okenpa cepbl (1V), okenpa cepbi(V]). Kakne cteneHn okucneHus
NPOSBAAIOT aTOMbl CEPbl B 3TUX COEOUHEHUNAX?

8. CoctaBbTe (hOPMyrbl LLIECTV COMeitl, 06pas3oBaHHbIX MoHaMKn MeTannoe Ba?';
Fe® un noHamu KucnoTHblx octatkoB NOj; SOF; PO3-. HasoBute a1 co-
eOUHEHUS N YKaXuUTe CTENeHW OKUCIIEHUS aTOMOB BCEX 3/IEMEHTOB, BXOAS-
LMX B UX COCTaB.

9. CocTaBbTe ypaBHEHWS peakuuii, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTb
crnefyowme npeBpaLLeHns:

Cl, — HCI — AICI, — KCI — HCl — H,CO, — CaCO,.

§ 43. Mpoueccbl OKUCNEHUs U BOCCTaHOBJIEHUS

Harpeem HeOOJBIIIYI0O MEIHYIO ILIACTUHKY B ILIAMEHN CIHPTOBKMU. Ye-
pes HEKOTOpOe BpeMs Ha ee MOBEPXHOCTHU 00pa3yeTcs UepHBIN HajleT OKCuaa
menu(Il) CuO (puc. 82):

t
2Cu + 0, = 2CuO.

Okcuzapl 00pa3yloTCsA IIPU B3aMMOJEMCTBUU C KKICJIOPOAOM M3 APYTHUX
MeTaJLJIOB, HEKOTOPBLIX HEMETAJJIOB U CIO0KHBIX BEIeCTB, HAIIPUMEp:

3Fe + 202 = Fe304;

S +0,=S0,;
CH, + 20, = CO, + 2H,,0. — =
IlockonpKy B XOZe TaKHUX C\u — CuO
peakmnuii o0pas3yoTcsa OKCUIBI A
(IpesxHee HasBaHUWE — OKUC-
bl), BTU PEeaKIUU IIOJYUNJIN é

Ha3BaHUe pearcuuzi OKUCEeHUAA.

Ecinm 1npum HarpeBaHUU pyc g2, O6pasoBaHVe okcyaa Meay Ha MEeaHoN
IIPOIYCTUTEL BOLOPOJ HAJL IIO- nnacTUHKe
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CuO Cu

H2—>

Puc. 83. O6pasoBaHne meau 13 okcuga megu(ll)

YepHEeBINIE MeTHOW ILJIAaCTUHKOWM, TO €e IIBeT WM3MEHHUTCA Ha KOPUUYHEBO-
POBOBBIA — I[BET IIPOCTOrO BelrecTBa Menu (puc. 83):

CuO +H, £ Cu+H,0.

B xope oT0i peakIuy BOZOPOJ OTHHUMAET OT OKCHAA MeAU KUCJIOPOM, KaK
ObI «BO3POMKIAsA», BOCCTAHABIMBAA MeAb. Takue IIPOIECCHI IIOJYyUYEHUS Me-
TAJJIOB U3 X OKCHUOB IIOJYYNJIN HA3BAHNE PEAKUUil B0CCMAHOBLCHUL:

Fe,0; + 3H, = 2Fe + 3H,0;
Cu0 +C £ Cu+CO.

B mauame XX B. Hauajgach paspaboTKa 3JeKMPOHHOI Meopul TPOIecCOoB
OKHCJIEHNS W BOCCTAHOBJIEHUs. B ee OCHOBe JIEKUT IIpeACTaBJICHHE O TOM,
YTO STU MIPOIECCHI OCYIIECTBJAIOTCA 3a CUET IEPEX0/ia dJeKTPOHOB OT OJHUX
aTOMOB K OPYTUM, B Pe3yJbTaTe Uero M3MeHSIOTCS WX CTEeIeHU OKMCICHUA.
T'aBHBIMY IIOJIOMKEHUAMU dTOH TEOPUU ABJIAIOTCS CIeNyIOIue:

1. OkucieHue — MPOIECC OTIAYM IIEKTPOHOB (—e ), MIPUBOASAIINNI K yBe-
JUYEHUIO CTeleHell OKUCIeHUS aTOMOB, HAIpUMeEp:

0 +3 -2 +4 +2 +4 +3 +6
Al —3e = Al S —6e = S; N —-2¢ = N; Cr —3e =Cr.
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ATom, oTmarouiuii 3JIEKTPOHBI, HA3HIBAeTCSA BOCCTAHOBUTeJIeM. Berrle-
CTBO, B COCTaB KOTOPOTO BXOAAT TaKWe aTOMbBI WJIM MOHBI, TaK:Ke Ha3bIBaeT-
ca goccmanogumesem. TUTMUHBIMY BOCCTAHOBUTENAMU ABJAIOTCA IIPOCTHIE
BelllecTBa MeTaJlJIbl, aTOMbI KOTOPBIX BCer[a OTAAIOT 9JeKTpoHbI. K Boccra-
HOBUTEJAM OTHOCATCA Takike Bomopon H,, yraepon C, kpemHuUt Si u npyrue
BelIllecTBa.

2. BoccraHoBiaeHne — mpoliece MpueMa 3JeKTPOHOB (+e”), IPUBOIAIIMIA
K YMEHBIIEHUIO CTeIlleHeil OKUCJIeHUS aTOMOB, HAIIPUMeEP:

+3 0 +4 -2 +4 +2 +6 +3
Al +3e = Al; S +6e = S; N +2e¢ = N; Cr +3e = Cr.

AToM, MpUHMMAIOIIUI 3JeKTPOHBI, HAa3BIBAETCSI OKHMCJIMTEeIeM. Belie-
CTBO, B COCTaB KOTOPOTO BXOAAT TAKHe aTOMBI WJN MOHBI, TaKyKe Ha3bIBa-
eTcs okucaumesem. K OKUCIUTENIAM OTHOCSATCS MHOTHE IPOCThIE BellecTBa-
HeMmeTawabl (Hampumep, F,, Cl,, Br,, I,, Oy, 05, S), HeKoTOpbIe CJIOKHBIE
BeII[eCTBA, aTOMBI KOTOPBIX MPUCOENUHSIIOT 3JIEKTPOHEI.

B xome mpolieccoB OKHCJEHHUS 1 BOCCTAHOBJIEHUS CTEIeHU OKHUCJIEHUSI
aTOMOB M3MEHSIOTCS B COOTBETCTBUU CO CXEMOIi:

OKUCJHEHNE

-4 -3 -2 -1 0 +1 +2 +3 +4 +b +6 +7 +8

BOCCTAHOBJJIEHUE

3. IIpoiiecchl OKUCICHNA U BOCCTAHOBJIEHHUS BCEraa OCYHIECTBITIOTCS Of-
HOBpeMeHHO. Ec/iv B X0/le XUMUUYECKOH peakIliny aTOMbBI OJHOTO U3 dJIeMeH-
TOB OTJZAIOT 9JIEKTPOHLI, TO ATOMbI APYI'Oro 3JIEMEHTA WX IPUHUMAIOT. ITO
3HAYUT, YTO OJHO M3 MCXOAHBIX BEINECTB ABJISETCA BOCCTAHOBUTEJIEM, a JIPY-
roe — OKMCJIATEJIEM.

3anmomuute! Boccmanosumens, omodasas 31€KmMpPOHbL, 60CCMAHABNLUBA-
em Opyzue amomvl, HO CAM NPU IMOM OKUCLAEMCH.

Oxucaumensv, nPUHUMASA ITEKMPOHBL, OKUCAAem Opyzue amombl, HO CAM
npu amom 60ccmaHaA8LUEACTCA.

IIpoananusupyeM KOHKPETHBIE IPEBPAIlleHN’sI.
0 +2 -2
1. Cu > Cu 0.3 cxeMbl BULHO, UTO CTEIEHb OKUCJICHNI N3MEHIIACh V
atomoB Meau. ITockoabKy oHa yBesuumaach (0T 0 mo +2), IpoumsoIIo oKuc-
0 +2 0
senue: Cu —2e¢ = Cu. Arom Cu sABIseTCA BOCCTAHOBUTEJIEM.
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+3 -2 0
2. Fe,0; — Fe. U3 cxeMbl BUIHO, UTO CTelleHb OKMCJIEHUS U3MEHUJIACH

y aToMoB :Kejesa. IIocKoabKy OHaA yMeHbImuiaach (oT +3 mo 0), TpomsoIIo
+3 0 +3
soccmanosnernue: Fe + 3e = Fe. Atom Fe sBisiercs oKuCIUTEEM.

Oxucaernue — npouecc omoaiu, @ 60CCMAHOBIEHUE — NPOUECC NPU-
ema I1eKmpoHO8.

IIpoueccvl oKuCNeHUS U 80CCMAHOBJEHUSL 6Ce20a OCYULeCMBIAI0MC
00HO08PEeMEHHO.

Boccmanosumenv, omdagasn 3,1eKmpoHbl, 60cCmarnasiuéaem oOpyzue
amombvt, HO CAM NPU IMOM OKUCLACMCA.

Oxucnumensb, NPUHUMAS ILEKMPOHbL, OKUCAsem Opyzue amomvl, HO
cam npu 3moMm 60CCMAHABAUBALTCA.

. Bonpocbl n 3apaHus

. Kakne npouecchbl Ha3blBalOTCA OKUCIEHMEM, a Kakne — BOCCTaHOBNEHNEM?
anBe,D,VITe COOTBETCTBYHOLLME NPUMEPDbI. 4 0

2. BanuwnTte SMEKTPOHHbIE YpPaBHEHUS CredylolmMx MpeBpalleHuin: S — S;

+2 +3 -3 +3 +2 +7 0 3 +#4 +2 +1 -
Fe 5Feg P > P; Mn—>Mn, N> N; C > C; H—> H. Kakve n3 Hux

OTHOCATCH K rpoueccaM OKWUCINEHUs, a Kakme — K npoueccaM BOCCTaHOB-
neHuns?

3. Kakue BelllecTBa HasblBalOTCA BOCCTaHOBUTENAIMU? [puBeguTe npuMepsbl He-
CKOMNbKNX BOCCTAHOBUTENEN.

4. Kakve BellecTBa HasblBalOTCA okucnutenamu? lNpueeguTe npuMepsl U3BECT-
HbIX BaM OKWUCNUTENEN.

5. o obpasuam, npveBefeHHbIM B TekCTe naparpada, npoaHannanpymnte cnegy-
oLLMe npespaLleHus:

a) P — H,PO,; 6) CO, — CO; B) FeCl, — FeCl,.

6. CocTaBbTe YpaBHEHUA peaKLl,VIVl, C NOMOLLbKO KOTOPbIX MOXHO OCYLLEeCTBUTb
cnenyrwoline npespatleHuns:

K;O — K,SO, = KOH — KCI — K,SO, — KNO;.
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§ 44. OKucnUTenbHO-BOCCTAHOBUTEJIbHbIE peaKLuuu

Cpenu OorpoMHOT0O pPas3sHOOOpasusa XHMHUUYECKHX IIPeBpAallleHuil B OTAeJb-
HYIO TPYIIY MOXXHO BBIAEJUTH PEaKI[MM, IPOTEKAIIe ¢ U3MEeHeHUeM cme-
newMeil oOKucC/eHus aToMOB. B Xo/le TaKMX peakIuil OZHU aTOMBI OTAAIOT 3JIEK-
TPOHBI, a APYyrue — HUX IPUHUMAIOT, T. €. OSJHOBPEMEHHO IPOMCXOLAT IIPO-
IeCChI OKMCJICHUS W BOCCTAHOBJIEHUA.

OnycTuM Kesle3HyIo IIJIacCTUHKY B pacTtBop xJjopuaa menu(Il). Uepes He-
KOTOpOe BpeMs ILJIACTUHKA IIOKPOETCS PHIXJILIM CJI0E€M MeJIKOAMCIIEPCHON Me-
nu (puc. 84):

Fe + CuCl, = FeCl, + Cu].

OmpemesinM CTEIeHU OKWCJICHUS aTOMOB XMMHUYECKHUX 9JI€MEHTOB B pea-

TUPYIOIAX BEIeCTBAaX U B MPOAYKTAX PEAKI[UN:

0 +2 -1 +2 -1 0
Fe + CuCl, = FeCl, + Cu.

B pes3yJjipTaTe 93TOro Ipoliecca M3MEHAITCA CTEeIIeHU OKHCJIEHUA aTOMOB
JKeJie3a 1 Meou, a CTelleHb OKMCJIIEeHNA aTOMOB XJIOpa OoCTaeTcCsa TIOCTOSTHHOM.
AToOMBI KeJe3a OTHAIoT 9JIEKTPOHBI, M CTEIIeHb MX OKHCJIEHUA BO3pacTa-

er ot O mo +2: 0 2

Fe —2¢ = Fe.

Kak BBI y»Ke 3Haere, IPOIECC OTHAYN 3JIEKTPOHOB HABLIBAETCH OKMICJIE-
HyeM. 3HAUUT, B PACCMATPUBAEMOM IIPOIleCCE IIPOMCXOLUT OKUCJLEeHUEe aTo-
MOB 3Kejie3a, KOTOPhIe BRICTYIIAIOT B POJIM 80ccmaHnosumedleii. BoccranoBure-
JeM B JAHHONM peakIliu’ SBJSETCS BeI[eCTBO, COomepJKalllee aTOMBI sKejie3a —
MeTaJIJINYeCKOoe JKeJes0.

Puc. 84. Peakuus xenesa ¢ xnopuaom megu(ll) B pactsope
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B To :Xe BpemMs aTOMBI MeIU CO CTEIEHbI0 OKMCJIEHUSA +2 IPUHUMAIOT
DJIEKTPOHBI OT ATOMOB JKeje3a, IIPeBpaIasicb B aTOMBI MeAU CO CTEIIeHbLIO
OKmcJieHUus1, paBHOU 0:

+2 0
Cu +2e = Cu.

CienoBaTeIbHO, IIPOUCXOAUT 60cCmMaHo8lerHue aroMoB Cu'?, KOTOpbIe BBI-
CTYHAIOT B POJIK okucaumedeil. IIoCKOIbKY 9T aTOMBI CONEPKATCS B Bellle-
crBe CuCl,, oHO TaK:Ke ABJIAETCA OKUCIUTEIEM.

Kak BbI yike 3HaeTe, IIPOILECCHl OKMCJEHHUS M BOCCTAHOBJIEHHUS BceTga
MIPOTEKAIOT OJHOBPEMEHHO: OJHO BeII[eCTBO, OTAaBasl 3JIEKTPOHBI OKHUCJISET-
cd, a Apyroe, IPpUHUMAsA UX, BOCCTAHABINBACTCS:

2T

0 +2-1 +2 -1 0

Fe + CuCl, = FeCl, + Cu.
BOCCTAHOBUTEJIb OKHCJINUTEJb

OKHCJIAETCA BOCCTaHaBJINBAETCA

B pesysabraTe mepexoa 3J€KTPOHOB OT ONHUX aTOMOB K APYTUM UX CTe-
TIeHU OKUCJIeHUA udMeHsATcesa. Takue mporecchl HA3bIBAIOTCA OKUCIUTEIHHO-
BOCCTAHOBUTEJbHLIMI PEAKI[IMU.

K okucnutenbHO-BOCCTaHOBUTESIbHbIM OTHOCATCA peakuuu, B Xxoge KOTOpbIX
npoucxognt U3aMeHeHue cTeneHen OKUCJIeHUs aTOMOB.

O6masa cxema JI000M OKUCJIUTEIbHO-BOCCTAHOBUTEIBHON PeakIlu MOYKET
OBITH 3allrcaHa TaK:

| ne— l

ITponyxT IIpoayxT
Boccranosurens | + | OKucaIuTeN b | = OKHCJICHUS + | BOCCTaHOBJIEHUA
BOCCTaHOBUTEJA OKMCJINTEJIS

Hampuwmep, B pearkiiun
2A1 + Fe203 = A1203 + 2Fe

BOCCTAHOBUTEJIAMU SBJISIOTCS aTOMBI aJIJIOMUHUSA, & OKHUCIUTEIAMI — aTOMBI
JKeJjesa, BXogdAlue B cocTaB okcuga sxesaesa(Ill):

0 +3
Al -3e = Al;
+3 0

Fe +3e = Fe.
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Puc. 85. Peakumsi marHusa ¢ CEpHON KMUCMOTON

CxeMaTUUYeCKH 3Ty peakIMio MOKHO NPEICTABUTH
cJaenyoIuM 00pa3oM:

AHaJOrnyHbBIM 00pa3soM MOJYKHO IIPEICTaBUTh U IPYTHe OKUCJIUTEJIbHO-
BOCCTAHOBUTEJbHBIE IIPOIIECCHI, HAIIPUMED PEaKIMI0 MarHusa C CEePHOM Kuc-
Joroi (puc. 85):

N3 paccMOTpeHHBIX BBIIIE IIPUMEPOB BUAHO, UYTO B XOme JI000M
OKUCJINTEIHFHO-BOCCTAHOBUTENBLHON PEAKIIUU 00Uiee YUCAO IACKMPOHOE, Om-
0aHnHbLX 60cCcmaHo8UMEeNeM, 8Cez0a PABHO 00ULeMYy YUCAY INEKMPOHOE, NPU-
HAMbLX OKUCAUMEJLeM.

OKHUCINTEeTHFHO-BOCCTAHOBUTEJNLHBIX PEeaKIMil N3BECTHO OYeHb MHOI'O, HO
ux o0beguHseT OOITWI OTJAWUYUTEJIbHBIN HPU3HAK — WN3MeHEeHUe CTeleHeid
OKWCJIEHUS aTOMOB, BXOAAINNX B COCTAB PEarupymoINuX BeIecTB.

Pearcuuu, Komopovle npomexawnt ¢ U3MeHeHuem cmeneneill OKUCLeHUA
amomos, Ha3vlearwmcsa OKUCJAUMEJJIbHO-60CCMAHOBUMENIbHbLMU.

B oxucaumenvbH0-60CCMAHOBUMEIbHBLY pearuudax 06u;ee HYUCJIO IJIeK-
mpoHOo8, OMOAGHHbLX 80CCMaAHOBUMeENeM, 8cezda PasHoO odw,emy uucaiy
JeKMPOHO08, NPUHANbLX OKUCJUMmMeJleM.

9 BOHpOCbI n 3apaHuva

- 1. B 4em 3zaknto4vaetcs CYLLUHOCTb MNpoLeccoB OKUCJIeHNUA U BOCCTaHOBJIEHUA C
TOYKUN 3pPeHnd SJ'IeKTpOHHOﬁ TeOpl/lVI? Kak M3MeHsATCA CTENEHN OKUCNEHUS
aTOMOB Mpn NUX OKUCIIEHUN U BOCCTaHOBNEHUN?
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2. Kakve un3 npmueefeHHbIX CXeM OTpaXkarkoT NnpouecCbl OKUCIIeHUA, a Kakne —
BOCCTaHOBJ1EHUA:

a) 6) B) r

3. Kakre peakuum OTHOCATCH K OKUCIIUTENIbHO-BOCCTAHOBUTENbHLIM? Paccmo-
TpUTE C TOYKWN 3PEHUS OKUCIEHUA-BOCCTAHOBSIEHUS peakLMio LMHKa C COons-
HOW KMCNOTOW. YTO B OaHHOM peakumm SBNSETCA OKUCIUTENEM, a 4TO —
BOCCTaHOBUTENEM? ATOMbI Kakoro anemeHTa npu 3TOM OKUCAAKTCA, a Ka-
KOro — BOCCTaHaBNMBalTCA?

4. 13 npuBefeHHbIX HWXe YpaBHEHWA BblbepuTe ypaBHEHUS OKWUCIUTENbHO-
BOCCTAHOBUTESIbHbIX pPeaKkumii:

a) CaCO;=Ca0 + CO,t;

6) Mg + H,SO, = MgSO, + H,1;

B) AgNO; + KCI = AgCl| + KNOg;

r) Cu(NO;), + Zn = Cu + Zn(NOs)s,.

3anvwmTte ypaBHEHUS peakumnii Mexay NpoCTbiMU BELLLECTBaMM: @) LIMHKOM U

ceponi; 6) BOOOPOAOM U XIIOpPOM; B) antoMuHMeEM 1 nogom. CocTtaBbTe CXEMbI

nepexofa 3MeKTPOHOB OT aTOMOB-BOCCTAHOBUTENEN K aTOMaM-OKUCIUTENSAM.

6. 3anuumMTe YypaBHEHWs peakuuin MeTannoB C KUCMOTaMu: a) antoMUHUSA
C CEpHOM KMCNOTOW; 6) Xene3a C CONAHOM KUCNoToW. CocTaBbTE CXEMbI
nepexofa 3MeKTPOHOB OT BOCCTAHOBUTENS K OKUCIUTENIO.

a

FotoBumca k onumnuagam. CKOMbKO OKUCIUTENbHO-BOCCTAHOBUTENbHBIX pPeakuuii
MOXHO MPOBECTU, UMes B CBOEM pacnopsbkeHun cnepytowime Bewectsa: Mg; Al; Oy;
HCI; H,; CuSO,? CocTaBbTe ypaBHEHUS 3TUX peakuuid U Onpedenute B KaXaom u3
HWX BOCCTAHOBUTENb W OKUCIUTENb.

§ 45. OkucnuTenbHO-BOCCTaHOBUTENbHbIE
peakuum BOKpYr Hac

OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUN IMOCTOSIHHO IIPOUCXOAAT
B okpy:KatImieM Mupe. OHHU Jjie}KaT B OCHOBE TAKUX IIPOIECCOB, KaK OOMeEH
BeIeCTB B JKWBBLIX OpPraHM3MaX, (DOTOCHMHTE3, AbIXaHWe, THUEeHUe, TOpeHUe.
Baaromaps OKHUCIUTEIBHO-BOCCTAHOBUTENBLHBIM PEAKIIUSIM OCYIIeCTBIIAIOTCS
KPYTOBOPOT XMMHUUECKUX 9JI€MEHTOB U MUIEBbIE ITETIOYKU B IPUPOE, ITPOUC-
XOAUT YCBOEHUE MUTATEJbHBIX BEIeCTB PACTEHUAMU U3 MOYBBI U T. 1.

OKUCINTEFHO-BOCCTAHOBUTEIbHBIE PEAKIIUU IITUPOKO HCIOJb3YIOTCA Ue-
JIOBEKOM B MPAKTUUECKOU neATesbHOCTU. OHU IPUMEHSAIOTCA OJISA IOJIyde-
HUS METaJIJIOB, OOJBINTMHCTBA BAXKHEHUIITNX HEOPTaHWUYECKUX U OPTaHUYECKUX
BelllecTB (CepHOIi, a30THOM, YKCYCHOM KWMCJIOT, IIleJIoueil, aMMHaKa, CIIUpP-
TOB U IP.).
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Paccmorpum Gosee mompo6-
HO HEKOTOpbIe H3 BOTUX IIPO-
11eCCOB.

ITpupogubIit KPYyTOBOPOT
KHCJI0PO/a ABJISAETCSA OCHOBHBIM
IIPOIIECCOM, CBSABLIBAIOIIIMM BOE-
OWHO aTMocdepy, 3EMHYIO KOpPY
u Boay. PacreHus, moriolmas
YTJIEKUCJBIN Ta3, B pes3yabTaTe
(doTocuHTE3a BBIJEIAIOT KUCJIO-
pox (puc. 86):

hv
6002 + 6H20 = CGleoe + 602,
TJII0K03a Puc. 86. O6pasoBaHne K1Cnopoga B pesynerare
dhoToCMHTE3A
KOTOPBIII 3aTeM pacxomyeTcs

IPU JBIXaHUM JIOJeld U KUBOTHBIX, IPU TOPEHUU U THUEHUU OPTaHUYEeCKUX
BeIIleCTB, B CAMBIX PA3JIMUYHBIX IIPDOMBIIIIJIEHHBIX IIPOIlecCax. Bce st IIpo1ec-
Chbl ABJAIOTCA OKUCJIUTEJIbHO-BOCCTAHOBUTEIbHBIMU, U B HUX KHUCJIOPOX BbI-
CTyIlaeT B KauecTBe oKucauTeasd. I[Ipu aToM obpasyercsa okcup yriaepona CO,,
KOTOPBIN CHOBA IIOCTYIIaeT B aTMoc(hepy.

Ocobasi posb MPUHAIJIEIKUT IIpolleccaM ropeHus. HauwmHasa ¢ KaMeHHO-
TO BeKa, OTOHb CJY:KWJ YeJOBEeKY MCTOUHMKOM TelJia W sHepruu. Jlposa,
yroJib, Top(d U B HaIlle BpeMdA ABJIAIOTCA BaKHENIIIUMU IPUPOIHBIMU dHEPTO-
"HocuTesaMu. B XX B. 9TOT paAA MOMOJHUIAN He()Th U NIPUPOAHBIN ras. IIpo-
IyKTBHI HedTemepepaboTKu (KepocuH, OeH3WH, Ma3yT U Jp.) CIYKAT OCHOB-
HBIM BHUIOM TOILJIWBA AJIA CAMOJIETOB, aBTOMOOMIeit, Kopabieii, TOKOMOTHUBOB
(puc. 87, c. 192). IIporiecchbl CropaHus STUX BUIOB TOILJINBA TaK:Ke ABISIOTCS
OKMCJINTELHO-BOCCTAHOBUTEIbHBIMU PEaKIIuaAMU. B pesybTare ux mporeKa-
HUA KUCJIOPOJ OKHCJIAET YIJIePO, BOJOPOI U APYTue, BXOAAINE B UX COCTAB
aJeMeHThI, 10 okcumzoB — CO,, CO, H,O u ap.

Wcnosb3oBanme 9HEPruM COBPEMEHHOT'O PAKETHOTO TOILJIMBA TaK:Ke OCHO-
BaHO HA OKMCJUTEJIHHO-BOCCTAHOBUTENLHBIX Ipolieccax. OHU IPOTEKAIOT IIPU
CMENINBAHNN OKUCJAUTeJel (HallpuMep, KUAKOr0 KICJIOPOIa, a30THON KIC-
JIOTBI) M BOCCTAHOBUTEJNEH (3KUIKOTO BOAOPOIA, KePOCHUHA, PA3JMUHBIX Opra-
HUYECKUX COeTUHEHUN).

WcrounmkoMm sHepruu (IIperKJe BCETO DJIEKTPUUECKOUN) MOTYT CJIYKUTH
He TOJBKO IIPOIeCCHI TOPEHUA, HO U APYTue OKUCIUTETbHO-BOCCTAHOBUTEb-
HbIe peaknuu. Bojee moApoOHO O HUX BBl y3HAETE MO3:Ke. A ITOKa MBI TOJb-
KO HAIlOMHUM O TOM, YTO BaM ViK€ XOPOIIO WM3BECTHO M3 IIOBCEIHEBHOI
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Puc. 87. OKMcnnTenbHO-BOCCTaHOBUTENbHbIE peakunn BOKpPYyr Hac

SKU3HU: 00 aBTOMOOUJIBHBIX AKKYMYJIATOpPaX M O CaMbIX DPa3HOOOPa3HBIX
DJIEKTPUUECKUX OaTapesx, KOTOPbIe€ MCIOJb3YIOTCSI B OBITY.

9T0 mpUMephl MPAKTUYECKOr0 HCIIOJb30BAHUSA 9HEPIUU OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX DPEaKIUil [IJId IOJYyYeHUA 3IIEKTPUUECKON OHEPTUU.

Puc. 88. Metannyprus OpesHero Ervnta

Baskueiitniine o6acT COBpeMeH-
HOUW TPOMBIIIIJIEHHOCTU TaKiKe OCHO-
BaAHLI HaA HCIOJIb30BAHUU OKUC-
JINTEJIbHO-BOCCTAHOBUTEIbHBIX IIPO-
IIeccoB. YiKe B IIYOOKOM IPEeBHOCTU
YeJIOBEK MOT TOJIyYaTh METaJIJIbI U3
pya (puc. 88). Pyawl mpexacraBis-
10T co0O0 rOpHBIE OPObI, COMEPIKA-
Imre OKCHUAbI M ApPpyrue COeqVMHEHMA
PasIMYHBIX MeTaJlI0B. UTOOBI BhHIZE-
JUTH U3 PYJA MeTAJJIbl B CBOOOTHOM
COCTOAHUMU, UX HEOOXOAUMO 80CCMaA-

NMpaBoobnagaTtens HapoaHas aceeTa
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Puc. 89. BoccTaHoBneHne mMegu M3 ee okcuga yrinepoaom

HOBUMb C IIOMOIIBI0 PA3JIMYHBIX BOCCTAHOBUTEJE. B KauecTBe Takoro Boc-
CTAHOBUTEJIS BHAUaje MCIIOJb30BaIu ApeBecHbIN yroab C, a 3aTem, mo mMepe
pPasBUTUSA MeTAJJIypruu, U Apyrue BeiecTBa, Takue kaxk CO u H,:

CuO +C = Cu + CO (puc. 89);
FeO + CO = Fe + CO,.

IIpo1tecchl BOCCTAHOBJIEHUA METAJJIOB M3 PYJ MOYKHO IIPEACTABUTL B BU-
e o0IIell cXeMbl:

ITPOIYKT
B(])S%CTTEAJlrllao + MgqugllﬁA = | METAJJI | + OKMCJIEHUS
BOCCTAHOBUTEJIS

B XX B. mmpokoe pacumpocTpaHeHMe MOJyYnja dJIEKTPOMETaJLIyPrusd,
rie B KauecTBe BOCCTAHOBUTENA IJS IIOJYUYEHUS METAJJIOB MCIIOJb3yeTCs
JIEKTPUUECKUI TOK.

IIpakTuecku Bce BaKHeEHUINNMe XUMHYECKNEe IIPOM3BOACTBA OCHOBA-
HbI Ha OKMCJUTEJbHO-BOCCTAHOBUTEJbHBIX PEaKIUAX. ITO, HAIPUMEP, ITPO-
MBIIIIJIEHHOE IIOJIYUeHNe BasKHEUIINX KHUCJOT, TAKUX KaK cepHas, a30THAS U
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CONAHASA, a TaKsKe IMejoueil, aMMHAKa, CAMBIX PAa3HBIX HEOPraHMYECKUX
1 OPpraHMYeCKUuX COGﬂHHeHI/IfI. O XNMHUYECKNX OCHOBaxX I9THUX IIPOM3BO/CTB
BBEI Y3HAETe II03XKe.

CyliecTByeT MHOKECTBO 00JiacTeil MPOMBIIIJIEHHOCTH, KOTOPbIE HE SIB-
JISIIOTCS XMMHUUYECKNMMM, HO TAK WM MHAYe CBSA3AHLI C MCIIOJbL30BAHNEM XU-
MHUYECKHX IIPOI[ECCOB, IIPEXKJe BCEro OKUCINTEIbHO-BOCCTAHOBUTEIHHBIX.
9TO IPEeAIpUATH, IIepepadaThIBAOINe CeIbCKOX03AMNCTBEHHOE ChIPhbe, TeK-
CTUJIbHBIE M KOKE€BEeHHbIe, IMappioMepHble W (papMaleBTUUYeCKNe IIPOU3BOJ-
CTBA M T. J.

OKUCIUTEeIbHO-BOCCTAHOBUTEIbHBIE ITPOIIECCHl He TOJLKO IIOMOraioT ue-
JIOBEKY BO MHOI'MX BHIAX €ro AeATeJIbHOCTH, HO YACTO U YCJOKHAIOT €ro
JKU3HB. B Kypce xumuu 9-ro Kjacca BbI IOSHAKOMUTECH C IIPOIlECCAMU KOpP-
po3uu memaJsio8 — WX paspylleHneM II0J BO3IeHCTBHUEM OKPYKalolllell cpe-
Iowl (cMm. puc. 87). IIpoiiecchl OKUCTICHUSA ABIAIOTCA IPUUNHON TOPUHN IPOAYK-
TOB IHUTAHUSA, B TOM YHCJE IIJIOJOB U OBOINEN, PA3JINUYHBLIX BUJOB U3AEJIUH.
YesoBeK HayumJjcsa GOPOTHCA C STUMM BPEIHBIMH SABJICHUAMU, IIPEXKIE BCEro
yCTPaHASA UX IPUUYNHEI, MCIOJb3Ys caMble PasHOOOpa3Hble 3all[UTHbIE MEpPHI,
a TaksKe pasJnuHble XMMHUUYecKHe mpomecchl. O00 BceM 3TOM BbI y3HAeETe
B XOJle JaJbHEUIIero n3yueHns XNUMHUN.

f, BOHpOCbI n 3apgaHuvsa

- 1. anBe,D,VITe npuMepbl Pas3yiMyHbIX OKUCITUTENIbHO-BOCCTAHOBUTEJIbHbIX MPO-
LleCCOB, KOTOpPbIE Bbl Habnogaete B NOBCEOHEBHOM XXU3HW.

FoToBuMcsa k onumnuagam. CocTaBbTe ypaBHEHUs peakuuid, C MOMOLLbI KOTOPbIX
MOXHO OCYLLECTBUTb CrieaytoLine npesBpaLleHns:

CuCO; — Cu(NO;), — Cu(OH), = CuO — CuSO, — Cu.



«
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B wecTtoun rnase Bbl

y3HaeTe 0 posiM BoAbI

M pacTBOPOB B Npupoae

N KU3HEOEATENIbHOCTH
YyesioBeKa, N03HaKOMUTECH
C Ka4yeCTBEeHHbIMU

N KOANYeCTBEHHbIMMU
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cocTaBa pacTBOPOB,
N3y4nuTe yc0BUA NPOTEKAHNA
XMMUYECKUX peaKkumm

B BOAHbIX pacTBOpPax
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§ 46. Cmecu BewyecTB

Ilpu msyueHUU CBOMCTB BEIECTB HEOOXOAMMO, UTOOBI OHU OBIIM MAaKCH-
4. MaJIbHO UMCTBHIMI, T. €. He COAEPIKaJl YACTUI[ APYTUX BeIlecTB. ITO 0COOeH-
i HO Ba’KHO [JIA J1a6OpPATOPHBIX MCCIELOBAHUI, IIPUTOTOBJIEHUA JEKAapCTBEH-
HBIX IIPeIapaToB.

B mpupoge He cylecTByeT aOCOJIOTHO YMCTBIX BellecTB. MBI TOBOPUM
«umcTas BOAA», «UHCTBIA BO3AYX», «UMCTBIN IIECOK», HO 9TO He 3HAYUT, UTO
9TU 00BEKTHI 00pa30BaHbI OJHUM XMMHUUECKNM BellleCTBOM. B HMX BelllecTBa
OOBIUYHO CMeIIIaHbI C APYTHMH BellleCTBaMI, 00pas3ysl MHOTOKOMIIOHEHTHBIE
CHCTEMBLI — CMECH.

CMecu MOTYT COCTOSATH M3 BEIeCTB, HAXOLAMINXCSI KAaK B OSUMHAKOBOM,
TaK U B Pa3sHBIX arperaTHBLIX COCTOAHUAX — TBepAoM (TB), :KUAKOM (K) U ra-
3000pasHoM (T).

Kaaccugpurauus cmeceil

B Havasie nsyuenus Kypca XUMUHU B 7-M KJacCe MbI JeJIUJIU BCe CMeCH Be-
I1eCTB HA 00HOPOOHbBLE U HEOOHOPOOHbLE.

OaHOPOAHBIMU HA3LIBAIOTCS TAaKMEe CMECH, B KOTOPBLIX HeJb3s OOHApY-
JKUTH YACTUIBI JasKe C IIOMOIIbIO OIITHYECKUX IIpubopoB. OOHOPOAHBIE CMe-
CHU YacTO Ha3bIBAIOT PACMB0OPAMU, TAK KaK B JIO00M YacTu CBOEro oo’beMa OHU
MMEIOT OQWHAKOBBIN cocTaB. Hamnbojiee pacrpocTpaHeHbl #UJKUEe PACME0pbL.
Nmu aBasroTes 1 pacTBOpP caxapa B BOJe, I PACTBOP MOJa B CIIUPTE, U O0bIU-
Hasd radmpoBaHHAs BOJA, B KOTOPOI PacTBOPEH YIJIEKMCJIBIA ras.

Cmecu JIr00bIX KOJUUYECTB U JIIOOOIr0 UIcjia ra3oB, KOTOPbIe He B3aMOIe-
CTBYIOT MEXKIY CO0OIl MpPU HAHHBIX YCJIOBUSIX, HA3BIBAIOTCA 2A3000PA3HbLMU
pacmeopamu. Hampumep, BO3ayX — 3TO
CMeCh, COCTOSAINASA B OCHOBHOM M3 a30Ta
1 KHCJIOPOZA.

IlpumepamMu OZHOPOAHBIX CMeECel,
00pa3oBaHHBIX TBEPIBIMHU BeII[eCTBAMU,

SIBJIAIOTCA CNJIAB8bL. METAJJIOB — mMmaeep-
Oble pacmeopb. — OpOH3A, JAMYHDb
(puc. 90).

B mporiecce panbHeiiinero u3ydyeHus
MBI 0OoJiee IIOAPOOHO IIO3HAKOMUMCS C
OJHOPOAHBIMMN MUIKWMMM CMECAMU —
BOgHBIME pacTBopamu. OHum 00pasyroT-
Puc. 90. JlatyHb — opHopopHasi TBeppas Cd B pes3yJbTaTe CMEIINBAaHUA PAaCTBO-
cmech PUMBIX BEIIeCTB C BOMOI.




Heomgnopoausie cMecu MOTYT OBITH 00-
pasoBaHBI BeIllleCTBAMMU, HAXONSAIIMMICS
KaK B OJHOM, TaK M B Pa3HBIX arperar-
HBIX COCTOSHHAX. B 9THX cMecaX YacTu-
I[bI MOJKHO OOHAPYKUTH J60 BU3YyaJabHO,
Jaub0 C IIOMOIIbIO ONTUUYECKUX IIPHOOPOB.
YV GoJIbIIIMHCTBA TBEPALIX CMeECe HeOoIHO-
POAHOCTHL JIeTKO OOHapy:KHBaeTCAd make
BU3yaJbHO. Eciam BHHMAaTEJIbHO pPaccMo-
TPpeTh KaMeHb, KYUKY IIecCKa HMJau o0paseir
MOYBbBI, TO MOXHO YBUIETh B HUX OTHEJb-
Hble KPYINHKI, Pa3INUaIoIecs IIBeTOM,
pasmMepoM, TBEPIOCTBIO.

IIpumMepaMu HEOOHOPOAHBIX TBEPIBIX
cMeceill SABJSIOTCSI TaKiKe IIPUPOLHBIN
I'PAHUT, CMECh JEPEeBAHHBIX U JKeJIe3HBIX
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Puc. 91. PazgeneHve mMarHUTOM CMecu
Xenesa u cepbl

OIIMJIOK, CMeCh IIOPOIIIKOB METAJJIMYEeCKOTO Kejie3a U cepbl. B cmecu xele-
3a C cepoll BBHI JIETKO DPA3JIMUYUTE COCTABJIAIOIINE UX KOMIIOHEHTHI IO IIBETY.
s pasmeneHUs d9TOM CMeCH MOKHO BOCIIOJIB30BaThcsA MarHuToM (puc. 91).

HeonuoponHy0 cMech TBEPAOTO M KUAKOIO BEIECTB HABLIBAIOT CYCNEH-
3ueill miu 636ecvio. IlpumepamMm cycreH3UH ABIAIOTCA CMECHU TVIMHBI UJIU Me-
Ja ¢ Bojoii. Hampumep, ecanm mepeMeniaTh BOAY C MEJIKO M3MeJIbUeHHON I'JIn-
HOMH, TO Yepe3 HEKOTOpoe BpeMsdA Oojiee KPYIIHBIE ee YACTUILBI OCALYT Ha IHO,
a OueHb MeJKKe OyAyT ZOJIT0 HAaXOAUTHCSA BO B3BEIIEHHOM COCTOSHUU B BUIE
cycrneusun. IIpu oTcTanBaHUU TBePAble YACTUIIBI CYCIIEH3UM OCEIAIOT Ha IHE

cocyzna. BsBeleHHbIE B JKUJKOCTU YaCTU-
bl MOTYT OBITH OTAEJEHBI OT Hee (DUJb-
TPOBAHUEM.

Cycnensusi MeJjia B BOJie IIIMPOKO HC-
nmosb3yercsa npu mobenke. BoJbIIUHCTBO
KpPacoK, CTPOUTeJbHBIE pAaCTBODPBI [JIf
HITYKATYPHBIX PAbOT WM KJIAIKU KUPIIH-
Yya — TJIMHAHO-M3BECTKOBBLIE, IIEMEHTHO-
U3BECTKOBbIe — TaKJiKe IIPeJICTABJIAIOT CO-
6oii cycneusuu (puc. 92).

IIpu cmemuBaHWY HEPACTBOPUMBIX
IPyr B Jpyre KUAKOCTel obpasyercs
cMech, KOTOpas HasbIBaeTCA 3IMYJabcuell.
CaMbIii TIPOCTOH MIPUMEP OMYJbCUU —

. L Bl

Puc. 92. MpuroTtoBneHne 6etoHa —
CYCMEH3MM Necka W LieMeHTa B BOAE
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Puvc. 93. Omynbeun: 1 — cMeck mMacna ¢ BofoK, 2 — MaioHes3, 3 — BOJ03MYIbCUOHHAsA Kpacka

cMech JKMpa mam macja ¢ Bogoir (puc. 93). Ilocie ee oTrcramBaHUA OTYET-
JIUBO BUAHBI JIBA CJIOA BEIECTB — BOJBI U MacJja.

K BOgHBIM 5MyJIbCHUAM OTHOCSTCS MOJIOKO, MaiiOHEe3, caMble pPa3Hoo0pas-
HbIe KOCMeTHUYeCcKre U MeIUIINHCKNUe IpernapaThl, CPeACTBa AJIA 3aIlUThI pac-
TeHUH U G0PHOBI ¢ HACEKOMBIMH. Y HEKOTOPBIX M3 HUX ATOT TEPMUH yKasaH
B Ha3BaHUU, HAIPUMeED dSMYJIbCUOHHAS MU BOLOAMYJIbCUOHHAA Kpacka. [1pu-
MepoM TIPUPOAHON SMYJIbCUU ABJIAETCA COK HEKOTOPBHIX PACTeHUI: OAyBaHUU-
Ka, (puKyca, reBem u Op.

MrneuHblli COK OepeBa reBev — NaTekC — LUMPOKO MCMONb3yeTcs Aans no-
NyYeHUst Kaydyka.

OMYJbCUU, B OTJIUYNE OT CYCHeHB3UU, 0oJiee YyCTONUYMBBI, a HEKOTOPHIE
U3 HUX MOT'YT COXPaHSATHCSA JOCTATOUHO H0Jro (Hampumep, KpeM, MailoHe3 U
Ip.), 0cOOEHHO IIpHU M00aBJIeHUN CHEIIUAJLHBIX BEIeCTB — 9MYJIbraTOPOB.

Ilpu sHepruyHOM CMEIIMBAHUU KUIAKOCTE U Ta30B, HaOpuMep IIpuU
OIPOAYBAaHUMN BO3AyXa Uepe3d BOAY HJIN IMAAeHHUU BOJABLI C OOJIBIIION BBICOTHI
B Bojomazax, oopasyercsa nexHa (puc. 94). OHa mpenacTaBjseT co00ii B3BeCh
rasa B JKHUIKOCTH. BCIOMHHTE IIPO IEHAIIMECS HAMUTKU: Tra3upPOBAHHYIO
Boay, KBac. OObluHasA IIeHa He OYeHb YCTOHUMBA M JOBOJBLHO OBICTPO pas-
pyiiaercs. 'opasmo 6ojsiee cTabUIBHOI ABJSETCS HeHa, 00pasyioliasics Ipu
pPacTBOPEHNHN MbLIa WJIN CTHUPAJLHOTO MOPOIIKA B Boje. YacTHUIIBI STUX
MOIOIIUX CPEACTB YKPEIJIAIT CTEeHKHU IIY3bIPbKOB, IIO3BOJISS WM CYIIECTBO-
BaTh JOCTATOUHO H0Jro. IleHbl pasJMUYHBIX BEIeCTB IIMPOKO HCIIOJIb3YIOTCS
Ha OpaKTHKe, HAIpUMep MPU TYIIeHUU II0KapoB. Vcmoyb3oBaHue IeH IIpU
oboralleHuy Py I03BOJSET OTAEIATh IIYCTYIO IIOPOAY OT MUHEPAJIOB.
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Puc. 94. NeHa — B3BeCb ra3oB B XMAKOCTU: T — MbinbHasA neHa, 2 — Bogonag,

TeepOvle nenHv. UMEIOT TBEPABIN IJIEHOUHBIA KapkKac. VX moJydaroT my-
TeM BIYBaHUA rasa B PACILIaBIeHHYIO BABKYI0 Maccy (HampuMep, CTEKJO)
WJIM HarpeBaHWs CMeCH ILJIAaCTUYHOTO BeIlleCTBa ¢ ImeHooOpasoBaTeseM. Pas-
Jarasichb, OH BBIZEJAET ra3, KOTOPBIN Pa3pBIXJIAeT BeIecTBO, 00pa3ysa B HEM
aueiku. OZHUM U3 IPUMEPOB TBEPABIX IIEH ABJSAETCA XJel.

TBep,z;He IIeHBbI INMPOKO IIPMMEHAITCA AJIA IIOJIYUYEeHHSA BBICOKOIIOPMCTBIX
CTPOUTEJIbHBIX MaTEePUAJIOB C MaJIOM MacCOM M BBICOKOU TeIJIO- ¥ 3BYKOM30-
JIUPYIOIeHd CIIocOOHOCTBIO: IIEHOIJIACTHI, IIOPKCThIe PEe3UHBI, IIEHOra300eTOHbI,
MIEeHOIIOJINMEDHI, ITeHOKepaMUKa, KepaMs3uT U JasKe IeHoMeTasibl (puc. 95).

@)

Puc. 95. BbicokonopucTble MaTepuanbl: 7 — neHonnact, 2 — neHononumepbl, 3 — neHokepa-
MUKa, 4 — neHomeTansbl

NMpaBoobnagaTtens HapoaHas aceeTa
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YyeHble Benopycckoro rocynapCcTBeHHOro

yHMBepcuteTa U VIHCTUTyTa MOPOLLKOBOM
MeTannyprm HaumoHanbHoV akagemMum  Hayk
Benapycu paspabotanu yHUKanbHbIA Crnocob no-
NyYeHWs1 MOPUCTBLIX METaNNIMYECKMX U Kepammye-
CKMX MaTtepuasnioB (CM. pUC.) Ha OCHOBE YXe
MMEIOLLIENCA MOPUCTON CTPYKTYPbl OpraHMyecKo-
ro BeLlecTBa (Hanpumep, NOpPosioHa U T. M.).

CmellleHne TBEPABIX WU KUAKUX YACTUI[ C Ta30M IIPUBOAUT K 00paso-
BAHUIO TYMaHAa, AbIMA U ILLIX. JacTo TyMaH, IbIM X CMOT' OOBESUHSIOT IO
o0IIIM HasBaHWEM — a3pP030.JHu (B JOCIOBHOM IEPEBOJE «BO3AYIIHBIE pac-
TBOPHBI») (puc. 96).

Puc. 96. Aspo3onn — TymMaH v AbiM, 06pas3yoLLMINCA Npu B3neTe pakeTbl

C nomoLblo aspo3oseri MOXHO akTMBHO BO3[AENCTBOBATb Ha obnaka C ue-

NbIO PerynupoBaHus 0CcafkoB. Harpumep, ecnu € camosieToB C MOMOLLbIO
crneunarsnbHbIX YCTPOMCTB pacnbuisTe Menkue 4Yactuubl nogupa cepebpa Agl wvnm
nogmpa ceuHua(ll) Pbl,, TO Mpn HM3KOM TemnepaType Ha 3TUX YacTuuax HadvHa-
eTCA KOHAeHcaums napos BoAbl U BbiNagaeT [OOXAb.

Boabiioe pacmpocTpaHeHMe B IIOBCETHEBHOMN
JKU3HU HOJYUNIN adpPo30JbHEIe 0aI0HbI (puc. 97).
B HuUX comepskarca cMecu ciKaTOTo rasa ¢ pasjud-
HBIMHU BeIleCTBAMU — HEKOTOPBIMHU JIEKAPCTBEH-
HBIMU IIpeliapaTaMu, CPeACTBaAMHU [JIA OTIyTIHUBa-
HUA U YHUUTOMKEHUS HACEeKOMBIX, JIJAKOKPACOUHBI-
MU Marepuajgamu, napdiomepuei, KOCMETUKOMN.

Pvic. 97. AsposonbHblie 6asnioHbl ¢ pasfvyHOn NpoayKumen
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Krnaccudpuramusa u nmpuMepbl HEOTJHOPOAHBIX CMecell MpuBeIeHbI B Tab-
auie 9.
Tab6nauma 9. HeomHOpoaubie cMecu

ArperatHoe cocTosTHHE
Cmecnh IIpumep cvmecu
KOMIIOHEHTOB
Cpeda cmecu meepdas
TBepabie cmecu TBepmoe — TBepgoe I'panur, kBapu, camoga,
TBepmoe — KUIKOE mousa, memMsa,
TBepmoe — rasoobpasHoe MIeHOILIACT
Cpeda cmecu xudxas
Cycuensuu: Kunkoe — TBepmoe Bssech mesa, mecka miu
B KUJKOCTU PaCIIPeeIeHBI TJIMHBI B BOZie
YACTUIBI TBEPAOTO
BeIIecTBa
IMyYIbCUU: Hunxkoe — Kugxoe MouJoko, maitones,
B KUJKOCTU PACIIPE/eIeHBI JaTeKc, HEKOTOphIe
MeJIKUe KalleJbKU APYTroit JIeKapCTBEHHBIE
(HE cMmermmBaloeiica npenaparsl
C IepPBOI) KUIKOCTHU
Ilensr: HKunxoe — rasoobpasHoe ITeubl MOMOIIUX CPENCTB
B cpejie JKUAKOCTHU TBepmoe — rasoobpasHoe
pacmpefiesieHbl Ty3bIPbKU
rasa

Cpeda cmecu 2a3000pa3nas

Asposzonu: T'azoobpasHoe — TBepmoe HbIM, TyMaH, cMOT

B cpejie Ta3000pa3HoTo

BeIllecTBa pacIrpeeseHbl T'azoobpasHoe — KUIKOE Jlaku, Kpacku,
YACTUYKU TBEPAOTO WJIN pasjInyHbIe IpernapaThl
JKUIKOTO BeIllecTBa B a9pO30JIbHOI YIIaKOBKE

KoanuecTBeHHO XapaKTepU30BaTh CMECh MOKHO II0 COMEP:KaHUI0 KaKI0-

To KOMIIOHEHTa B Hell. MOKHO cKas3aTh TaK: «B JamHOM cMecu COmeP:KUTCS

xJjiopun Hatpusa maccoi 40 r u xjgopun Kanus maccoir 80 r» uam «B mamHo

cvmecu Ha 20 r caxapa mpuxoautTca 40 r moBapeHHOU cosi». A erle B 7-M

KJIacce BBl HAYUMJINCH BBIPA’KATh COCTAB CMECH, OIpeessis MacCOBYIO TOJIO0
m(X)

m(cmecu)

samuvcs amoil popmyJioil U vlnoiHUMe 3adaHue nocie napazpapa.

Kaskaoro BelecTBa B Heil: w(X) = BcnomHume, kak Hado noib30-
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Paszdenernue cmeceil

IIpexxme uem m3ydaThb CBOMCTBA TOT'O MJIM MHOTO BeIlleCTBa, ero HeobXo-
IUMO O4YUCTUTH. CYIIeCTBYIOT PasiHWYHBIE CIIOCOOBI pasiesieHus cMmeceil Be-
II1eCTB, OCHOBAHHBIC Ha PaA3JINUYMAX CBOfICTB KOMIIOHEHTOB. HeROTOpBIe us3
HUX 3HAKOMBI BAM M3 IIOBCEJHEBHOM JKU3HU M M3 Kypca XMUMHUHU 7-TO KJacca,
a TaksKe (QPuU3UKHU, Omosoruu. Pasmessars HEKOTOphbIe IMPOCTEHIINEe CMeCH —
COJIb, TIECOK, BOJY — BBl HAYUUJINCH IIPU BHITIOJHEHUU ITPAKTUUYECKON PaboThl
B IIPOIILTIOM yueOHOM roxy. IlosTomy Halia 3amaua 0000IUTDL U CUCTEMATU3U-
poBaTh Ballly 3HAHUSA O cocobax pasmaeseHus cmeceii (Tada. 10).

Ta6auma 10. Crioco0sl pasmesieHUs cMecei

Cmecu

OmHopoaHbIe Heonnopomubie
Juernananusa (IeperoHKa) duasTpoBaHUE
(Boza + pacTBOpEeHHBIE BelllecTBa, HE(PTH) (Boza + mmecox, mMeJr)
Kpucraaxnusanusa OrcrauBaHue
(Boma + mmoBapeHHasA COJb, caxap) (Boma + MeJ1, IIeCOK)
BeinapuBanue PasnesieHue MarHuTOM
(Bozma + moBapeHHas COJIb) (sxeJies30 + Mezb)

s pasauuyHbIX Iejeill HeoOXOAUMBI BeIlleCTBA C PA3JIUYHON CTeIeHbIO
ouncTKU. [ 1ab0opaTOPHBIX MCCIEIOBAHNM, IPOMBIIIJIEHHBIX ITPOU3BOJICTB,
I Hy K1 (hapMaKOJIOTUY U MeIUIIUHBI HYsKHBI 0C000 YKMCThIe BelrecTBa. Ha-
IpuMep, B MeIUITNHE, B XUMUYECKUX Ja00paTOPUAX s IPUTOTOBJIEHU pac-
TBOPOB U IIPOBEJEHUS OIBITOB HEOOXOAMMA NUCTUJLINPOBAHHAS BOJA, MAKCHU-
MAaJbHO OUUINIEHHAsI OT PACTBOPEHHBLIX B HEl BeIeCTB.

Oco060 umcThIe BeIllecTBa, COAEPIKaHUe IMPUMeceil B KOTOPBHIX He IIPEeBBI-
I1aeT OJHON MWJIJIMOHHOI MHPOIEHTa, IPUMEHAIOTCA B 9JI€KTPOHUKE, B IIOJIY-
ITPOBOJHUKOBOM, SAMEPHON TEeXHUKE W APYIUX OTPACHAX IPOMBIIIJICHHOCTH.

Cmecu gewecma Ovieatom 00HOPOOHLLMU U HEOOHOPOOHbLMU.

Heodnopodhvie cmecu mozym o0pas3o8vieams mexncdy coboil euyecmaa,
Haxodawuecs Kax 8 00HOM, MAK U 8 PA3HbLX A2PeZAMHbLX COCMOSHUSIX.

Cpedu HeoO0HOPOOHbLX cmeceil pa3iuiaiom CYCneH3uu, IMYLbCuU, ne-
HblL U A3PO30JLU.

Cmecu geuwecme MO} HO pa3desums PA3AULHbLMU CLOCOOAMU HA OCHO-
8AHUU PA3NUYUSL UX PUULECKUX CBOLLCME.
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L) Bonpocbl 1 3agaHus

1. MNpuBeguTe onpefeneHnsa 4YMCToro BellecTsa U CMecu.

2. MoXHO nu yTBepxpaTb, YTO AoXAeBas BoAa SABMSETCH abCOMTHO YUCTbIM
BELLEeCTBOM?

3. HazoBuTe TpW 4MCTbIX BeLLeCTBa, C KOTOPbIMU Bbl BCTPeYanucb B KabuHeTe
XvMun. MoyeMy nx MOXHO HasBaTb YMCTbIMU?

4. BolbepuTe U3 nepeyvmcneHHblX BELLECTB — PTYTb, MOJIOKO, cepa, BO34yX, Xe-
1ne30, YyryH, as3oT, BOAONPOBOAHaA BOAA: a) YMCTble BeLlecTBa; 6) ogHOpPOa-
Hble CMeCW; B) HEOOHOPOAHbIE CMECW.

5. BolgenuTe npusHaku, xapakTepHble Ans CMecen:

a) MOryT 6bITb pasfeneHbl HaA KOMMOHEHTbI (PU3MYECKUMU MeToaaMu;

6) Npu ux o6pasoBaHNM MPOTEKAT XUMUYECKUE peakumu;

B) MacCOBO€ COOTHOLLEHME BELLECTB B HUX MOXET U3MEHATbCA B [OCTaTou-
HO LUMPOKKX Mnpepenax.

6. MpuBeauTe NpYMepbl OQHOPOOHLIX U HEOOHOPOLHLIX CMeCceW, N3BECTHbIX BaM
13 MOBCEAHEBHON XWU3HWN.

7. [avte onpepeneHns crnepylowwmnx MOHATUM: CYCMNEH3UsA, 3MYyNbCUsA, MeHa,
asposonn. Y1o obbeguHseT Bce 9TM noHATUA? [lpuBegute Tpu npumepa
3MYNbCUK, UCMONBL3YEMbIX Y Bac Aoma.

8. CocTaBbTe ypaBHEHMS peakuuii COrfacHO CXeMe MpeBpaLLeHuni:

Ba — BaO — Ba(OH), — BaCO..

9. Boga maccon 400 r n kapboHaT Kanbumss maccor 250 r o6pasyroT CycreH-
310, Yemy paBHO XMMMYECKOE KONMMYECTBO KapboHaTta KasbLUmsi B CYCMeH-
3un? PaccuyutanTe MaccoByl [0S0 BOObl B CYCMEeH3uMu.

FoTtoBuMcsa K onumnuagam. B soge o6bemom 1 omM® pacTBopeH amMuak O6beMOM
(H. y.) 11,2 gm®. OnpepgenuTe Maccy Mosly4eHHOro pacTeopa ammMuaka B Boge.

Hdomawnuil skcnepumenm

1. IIpuzomosieHue HeoOHOPOOHOU cmecu. BbI MoiKeTe JIETKO IIPUTOTO-
BUATHh COyC MAailOHe3, MCIIOJb3yeMbIil B KYJIWMHAPUHU, B AOMAIIHUX YCJIOBUAX.
Il aTOr0 HEOOXOAUMO CMeIllaTh B eMKocTu 1 siio, 0,5 waiiHOI JIOKKHU CO-
au, 0,1 yaiiHOH JIOKKM IrOpUMIlbl, 1 YaliHyIo JIOXKKY YKCyca, 1 JaliHyIo JIOMK-
Ky caxapa, 2—3 [IOJbKM H3MeJbYeHHOT0 YeCHOKAa II0 BKycy. IloaydueHHYIO
cMech HEOOXOAMMO B3OUTH (MOKHO MHKCEPOM) B TeueHme 3—4 MHUH. 3aTeM,
He IiepecTaBas B30MBATh, TOHKOM CTPYHKOHW BJIUTH CTAKaH MOACOJHEUHOT'O
MacJia 10 o6pasoBaHMUS ILJIOTHOM, ycToWumBOM Macchl. K KakoMy BUAY cMe-
ceii OTHOCUTCS MaitoHes3?

2. Pasdenernue 00HopodHOl cmecu. CKOHCTPYUPYITE MPOCTOM TPpUOOP I
MOJIyYeHUsA OUCTUJLINPOBAHHON BOJABI B JOMAIITHUX YCJIOBUMAX.
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3. Xpomamoepagpus — memod pasdenenus cmeceii. HazBanue sToro me-
TOJA MIPOM3OIIJIO OT TPEUECKOr0o cJioBa «Xpomoc» — IiBeT. OH mpuMeHAET-
cA IJIA pasfesieHusA W aHajJn3a cMecell BeIllleCTB M OCHOBAaH Ha pacmpeelie-
HUU BEIIeCTB MEKAy ABYMS YaCTIMMN — HEIOABUIKHOM M IMOABUKHONM. BbI
MOJKETe CaMOCTOATEJIbHO ITPOBECTU OITBIT MO PAa3JAEJIEHUI0 CMECU dTUM CIIOCO-
6oM. BospMuTe mosiocKy (puIbTpOBaNbHOM Oymaru (IaoTHO# caixdeTku, 0y-
MasKHOTO ITOJIOTEeHIIa) mupuHoi 2—3 cM. IlorpysuTre KoHeIl MOJIOCKY B COCYI
C OKpaIlleHHBIM PacTBOPOM (UEPHUYHBIN COK, IIACTa IIapPUKOBOU PYyUYKHU, Uep-
Huia). PacTBop BIuUThIBaeTcsa 6yMaroil u mogHmuMaeTcs Mo Heii. Bel yBugure,
YTO IPAaHUIA ITObeMa KPACKU OTCTAET OT T'PAHUIILI MOoABeMa BoAbl. Tak mpo-
WCXOAUT pasfesieHre ABYX BeIecTB: BOAbI M KPACHIIETo BeIllecTBa.

§ 47. PacTtBOpeHue BeLlecTB B Bofe

B mpupoge, moBcegHeBHOI KM3HU, B XUMHUYECKOI j1abopaTopuu, B HPO-
MBITIIJIEHHOCTH MBI BCTPEUAEMCSA C Pa3HOOOPA3HBIMU PACTBOPAMH — OJHOPO-
HBIMH CMECSAMHM BOABI M Pas3JMUYHBIX BelrecTB (puc. 98). laxke mambosee um-
cTas TMPUPOAHAS BoJa — MOMKIAEBAas — COAEPIKUT PaCTBOPEHHBIE r'adbl BO3-
Iyxa BMECTe ¢ TeMHU 3arpA3HeHUAMHU, KOTOPble B HEM €CThb. DOJILIITMHCTBO
XUMHUYECKUX IPOIECCOB B KMBBIX OPraHM3MaX IIPOTEKAIOT TaKyKe B BOTHBIX
pacTBopax. JI1000#1 pPacTBOP COCTOUT M3 PACTBOPUTEJNII 1 PACTBOPEHHOTO Be-
1ecTBa.

PacTtBODp

PacTBOpuTean PacTBOpeHHOE BENIECTBO

[Jia pacTBOpPOB XapaKTepHbI UX OJHOPO/I-
HOCTb M YCTONUUBOCTD.

OO0HOopoOHOCMb O3HaAUaeT, 4TO B pacTBOpe
HEBO3MOJYKHO Pa3JINUYUTh YACTUI[bI PACTBOPEH-
HOTO BEI[eCTBA M YACTHUIILI PACTBOPUTENSA Ha-
JKe IO MUKPOCKOIIOM IIPU OOJIBIIIOM yBeJaunde-
HUU. ITO CBUAETEJLCTBYET O TOM, UTO UACTU-
IIbIl PACTBOPEHHOTO BeIeCTBA HACTOJBKO Ma-
Jbl (IOpSAIKA Pa3sMepoOB MOJEKYJ, ATOMOB WJIU
Puc. 98. O6pasLibl PaandHbIX MOHOB), YTO WX HEBO3MOKHO yBUAETH. OmHO-
pacTBOPOB POIHOCTH — 3TO CBOWCTBO PacCTBOPOB, KOTOpPOE
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BHEIIHEe POJAHUT WX C UMCTHIMU BemjecTBamMu. Ho B oT/inume OT UUCTBHIX Be-
IIIECTB COCTAB PACTBOPOB MOMKET OBITH PABJUUYHBIM — COAEPIKATh OOJBIIYIO
WJIV MEHBIITYI0 Maccy BelllecTBa. PacTBOPBI HEBO3MOYKHO PAa3JeJiUTh Ha CO-
cTaBHBIe YacTu (KOMIIOHEHTHI) (PUIBTPOBAHMEM WJU OTCTauBammeM. llpyru-
MU CJIOBaMHU, OHU ABJIAIOTCA YCMOUYUBbLMU CUCTEMAMU.

PaCTBOpr — 3TO O4HOpPOAdHbIEe yCTOVIqMBbIe CUCTeMbl nepemMeHHOro cocrasa,
cocTosilime U3 AByx Unu 605ee KOMMOHEHTOB.

TaxuMm o6pasoM, 00IIfasd Macca pacTBoOpa IPeACTaBJIsIeT COO0M CyMMy Macc
€ro KOMIIOHEHTOB:

m(pacTtBopa) = m(pacTBOPEHHOTO BellecTBa) + m(pacTBOPHUTEIA).
Eciu BeliecTBO pPacTBOPEHO B BOJE, TO MOXKXHO YTBEPIKAATH, UTO:
m(pacTBopa) = m(pPacTBOPEHHOTO BellecTBa) + m(BOABI).

B manpHeiiem Mbl OyJleM paccMaTPUBATh TOJBKO BOJAHBIE PACTBOPHI, TaK
KaK B YCJIOBUAX JKMB3HU Ha HAIllel IJIaHeTe BOJA BBICTYIIaeT KaK YHUBEPCAJb-
HBIII PACTBOPUTENb. B ueM 3aKJII0UAIOTCA OCOOEHHOCTY BOABI KaK PACTBOPUTE-
asa? Jlga oTBeTa HA 9TU BOIIPOCHI BCIOMHUM CTPOEHUE MOJIEKYJIBI BOJBI.

CmpoeHrue moseKyibl 600bL

Kak BaMm y:Ke M3BECTHO, B MOJIEKYJie BOABI JBA aTOMa BOAOPOa CBI3aHBI
OOUHAPHBIMU KOBAJIEHTHLIMU IIOJAPHBIMU CBA3AMM C ATOMOM KKCJIOPOJa. OTU
CcBsA3U 00pasoBaHbI 3a cueT 00OOIECTBIEHUS HECIapeHHBIX 9JIEKTPOHOB aTo-
MOB BOJIOPOJia U ABYX BJIEKTPOHOB aTtoma Kucjiopozaa (puc. 99). Kamnmaa xo-
BaJIEHTHAs CBA3b B MOJIEKYJE€ BOABI ABJISIETCA NOJAAPHOL, TAK KaK aTOMBI BO-
Iopoia U KHCJI0POoJa MMEIOT pasHble djeKTpoorpuiiareabHocTu (I0). Obias
9JEeKTPOHHAA Iapa cMelleHa K aToMy Kucjiopoga — y Hero Bbliire J0. Ilpu
STOM Ha aTOMe KHCJIOPOJa II0 STOH CBA3UW BOSHMKAET YACTUUHBIA OTPHUIATEb-
HBIN 3apsAn, a Ha aToOMe BOJOPOLA YACTUUHBINA, HO IMOJOMKUTEIbHBLIN 3aps:

o+ 6—
H-O.

Puc. 99. OnekTpoHHOE CTpOeHVE MONeKynbl BOAbl: 1 — 06pa3oBaHME KOBASIEHTHbIX CBA3EW,
2 — anekTpoHHas dopmyna, 3 — rpaduyeckas cdopmyna
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25— IKcHmepuMeHTAaJIbHO  yCTa-
HOBJIEHO, UTO MOJIEKYJia BOIBI
noaspHas, ©MeeT OBa IPOTUBO-
IMOJIOMKHO 3aPAMKEHHBIX IT0JIIOCA,
T. €. IIpeJAcTaBisgeT coboi OJu-
[ noab. 9TO BO3MOIKHO, ITOCKOJIb-
Hf P 3 Ky moaerkyiaa H,O0 ummeer yruo-
Boe ctpoenue (puc. 100).
Puc. 100. Monekyna sofbl: 1 — yrnosast CTPyKTypa, Mosrexyry Bombr gacTo u3o-
2 — waposaa mMogenb, 3 — aunonb Opa)kaioT B BHUJE IIapOBOW MO-
IeJau WIN B BUme OunoJis.

Kak ke mpomcxoauT mpoiiecc pacTBopenus? UToObl IIPUTOTOBUTEH pac-
TBOp KaKoTo-JI1nb60 BeIecTBa, AOCTATOYHO OCTABUTH ATO BEII[ECTBO B COIIPHU-
KOCHOBEHUU C PACTBOPUTEJIEM B TeUueHUe HeKOTOpPoro BpeMeHu. IIpu pacTBo-
PEeHUU TBEPABLIX BEIeCTB B Boje (ecau OHUM PACTBOPUMBI) JIETKO 3aMETHUTh,
KaK I[OCTEIIeHHO IIPOMCXOAUT yMEHBIIeHNe 00'beMa TBEepIOoro BelllecTBa, 4a-
CTO BILJIOTH OO €ro IIOJIHOTO Iepexoja B pacTBOp. MHTepecHO HaOJ0AATH
pacTBOpeHne, eCJu B BOAY OIYCTUTh 1—2 KPHUCTAJLINKA MapTaHIIOBKH. 3a-
METHO, KaK OT KPUCTAJINKA OTHE/JSIOTCA OKPAIIeHHbIe CTPYHKM PACTBO-
PEHHOTO BeIleCTBa, a KPUCTAJLILI YMeHbITaloTcsa B pasmepe (puc. 101).

OueBUIHO, UTO PaCTBOPAEMOE BEIeCTBO Pa3pYIIHWJIOCh U YACTUIIBI, CO-
CTaBJIAIOIINIE ero, paclpelenjnuch M0 BceMy o0beMy pacTBopa. Kakosa ke
POJIb BOIBI B IIpoIiecce pacTBopeHusa? [uIonm Boabl B3aMMOAEHCTBYIOT C pac-
TBOPAEMBIM BeII[ECTBOM, OT KOTOPOTO OTPBIBAIOTCSA OTHAEJNbHBIE YACTHUIBI U
pacmpenesnsaoTcss MeKAy MOJIeKYJaMu BoAbI. MOJIEKYJIbI BOJABI C YaCTUIIAMU
PaCTBOPEHHOI'0 BeIlleCTBa 00Pa3yioT
OOCTATOYHO IIPOYHBIE CBA3U, CIIO- *‘“é@ = ¢ 6 @V& g &
COOCTBYSI T€M CAMBIM Pa3pPYIIeHUIO v Y e 8@ & & &

o+

CTPYKTYpPHI BeriecTBa (puc. 102). P 4 ® ) & “ © >
amnde 6 @, ¢
> 86 e @& &g
@ ¢ 6 om Y
© ¢ o L4

— YacTuua BellecTBa

£, — Monekyna Boabl

Puc. 101. PacTtBopeHune Puc. 102. Cxema paspyLUeHns CTPYKTYpbI
nepMaHraHarta kanus B Bofe BELLeCTBa Npu pacTBOPEHUM B BOfe
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B pacTtBopax Monekynbl BOAbl MHOT4A HACTOMbKO

MPOYHO CBSI3LIBAIOTCA C YacTUL@MM PaCTBOPEHHOMO
BELLleCTBa, YTO MpPU BbIOENEHUN 3TUX BELLECTB U3 pacTBO-
POB YacTb BOAbl BXOOAWUT B COCTaB KpUCTasnsioB, U 06pasy-
toTca kpuctanorugpatsl. CocTaB KpUCTaniormgpaToB Bbl-
paxkaloT )OpPMYSiON, B KOTOPOM YyKaablBalOT COOTHOLLEHME
XMMUYECKMX KONMYECTB PaCTBOPEHHOrO BeLLecTBa U BO-
abl, Hanpumep CuSO,-5H,0. Yacto mcnonb3ytoTcs co6-
CTBEHHble HA3BaHWA  KPWUCTalIOrMgpaToB, Hanpumep
CuSO,-5H,0 — wmegHbi kynopoc, Na,CO;-10H,O0 —
Kpuctannmyeckasa coga, CaSO,-2H,O0 — runc (cm. puc.).

Paspylimenre CTpyKTypPhI BEIeCTBA IIPU €r0 PACTBOPEHUM CBS3aHO C Pas-
PBIBOM XMMHUYECKHX CBSA3EH MEeMKIY YaCTUIAMM BelllecTBa (MOJIEKYJIAMU WA
nonamu). EcTecTBeHHO, UTO [Jid pa3pbiBa CBs3eil HeOOXOAMMO 3aTPATUTH dHEP-
ruo. IlosToMy HEyAUBUTEJIHLHO, UTO IIPHM PACTBOPEHUM HEKOTOPHLIX BEIIeCTB
TeMIepaTypa pacTBopa IOHMKaeTcsa. IIpoBepuTh 3TO MOKHO HA ombiTe. Ecian
PacTBOPUTH B BOJie IIOBAPEHHYIO COJIb MW XJOPUI KAJbIUd, TO TeMIIepaTypa
TPUTOTOBJIEHHOT'O PacTBoOpa OyaeT HU:Ke TeMIiepaTyphl Boawl (puc. 103).

[NepBble peuenTbl NPUroTOBNEHUSA oxnaguTenbHbix cmecer ewe B XVII B.

NPeLnoXUN PyCcCKU y4deHbli ToBuin JloBuy. OH yCTaHOBWI, YTO CMeCb U3
Tpex 4YacTen cHera M 4YeTbIpex YacTen KPUCTaSIIMYECKOro xfopuaa Kanbums gaet
noHmxeHne temnepatypbl o —50 °C.

OnHAaKO CYIIeCTBYeT HeMaJjo BeIeCTB, IPU PACTBOPEHUU KOTOPBIX BhIJeE-
JsieTcs Temiora. Hampumep, Ipu pacTBOPEHUHU B Bojge cepHoit KucaoThl H,SO,
BBIJIEJISETCSA CTOJIBKO TEeIJIOTHI, UTO BOoJa MOsKeT 3axkumeTh (puc. 104). Bam

H,0 H0

Puc. 103. MoHnxeHne Temnepatypbl npu Pwvc. 104. MNosbiweHne TemnepaTypbl Npu
pacTBOpPEHWM B BOAE Xnopupa Kanbums pacTBOPEHWN B BOAE CEPHOWN KMUCOThI
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— uoH xnopa Cl ™~

Q — WoH HaTtpusa Na*
O — Monekyna Bofpl

Puc. 105. O6pasoBaHue cBagdert Mexay Yactuuamu pacteopsiemoro Bewyectsa NaCl
n monekynamu sogbl H,O

M3BECTHO, UTO BbIAeJieHHe 9Hepruu (B TOM YHMCJIe U B BUAE TEILJIOThI) IIPOUC-
XOIUT IIPU 00Pa30BaHUM XUMHUYECKUX cBa3eii. OueBMIHO, UTO IPH PacTBOpPE-
HUU [IPOUCXOAUT 00pas3oBaHmne XMMHUYECKUX CBA3eH MeKIy JacTUIlaMU pac-
TBOPAEMOT'O BelllecTBa 1 MoJieKyjaamMu Boabl (puc. 105).

B mannunm B3auMomecTBUA MEXKAY YaCTHUIIAMI PACTBOPEHHOTO BEIlleCTBa
u Boabl yoegumcsa Ha onbiTe. Cynbdar menu(Il) CuSO, — moporok 6esoro
nBera. Eciu IpuanTh B IPOOUMPKY C STUM BeIl[eCTBOM HEMHOI'O BOAbI, IIPOOMP-
Ka pasorpeBaercs. ITO JIETKO OIPeNeInTh, IPUKOCHYBIINCH PYKOi. IToporok
13 06eJI0r0 CTAaHOBUTCA TOJIYOBIM, a IPU JaJIbHEHIIeM pacTBOPEeHUU o0pasyer-
cs pacTBOp roay6oro msera. OCTOPOKHOE BHIIAPUBAHNE PACTBOPA ITPUBOIUT
K 00pasoBaHMUIO TOJYyObIX KPUCTAJNJIOB. XHUMHUUYECKHH aHAINU3 IIOKAal3bIBaerT,
YTO B COCTaB dTUX KpucTtawioB BxoauT Boxa: CuSO, 5H,0. Takum o6pasom,
pasorpeBaHre pPacTBOpPAa M M3MEHEHHEe ero OKPACKHU IIPU PACTBOPEHUU CYJb-
dara megu(Il) ykaspIBaloT HA TO, YTO PAaCTBOpPEHME He CBOAUTCS TOJLKO K pas-
PYIIEHNIO CTPYKTYPhI BEIECTBA M PACIPEAESIEHUI0 €r0 YaCTUIl MEMXIy MOJIe-
KyJIaMU BOJBI, a TaK’Ke COIIPOBOMKAAETCA U XMMHUUYECKUM B3aUMOIEHCTBUEM.

Wrak, B OqHUX caydasdx IPU PACTBOPEHUU BEIIECTB B BOJE TEILJIOTa BbBI-
IejsieTcsd, B APYTUX — IIOTJIOIIAeTCs. KCiIu TemaoThl BBIAEISeTCA OO0JbIIIE,
yeM 3aTpauyrBaeTcs Ha pPa3pbIB CBA3el MeKAY YaCTUIAMU PacCTBOPSIOIIETO-
CS BeIeCTBAa, PACTBOPEHME COIPOBOMKIAETCS HarPeBaHMEM, €CJIU MEeHbIIe —
OXJIAYKIeHUEM.
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O0HopoOHble ycmollyugvle cucmemvl NepemMeHH0z0 coCmasa HA3bl8a-
0Mcs pacmaopamu.

OCHOBHBLIMU KOMNOHEHMAMU PACMEOPA SABAANMCS DPACMBOPUMETb
U pacmeoperHoe 8euLecmao.

Moanexyna 800vL s8asemces Qunosem u uzpaem 8ANCHYW POJb 8 Npo-
yecce pacmeopeHus geulecma.

Pacmeopernue sasemcs CAOHCHbIM QUIUKO-XUMULECKUM Npouec-
COM, BKINUAOUWUM 8 Ce0s KAK PA3pyuleHue CmpyKmypvl pacmeopsemozo
geujecmea, maxk U Xumuueckoe saumodeiicmeue Mmexncdy uacmuyamu
pacmeopsiemozo 8euLecmaea u MOJEKYAAMU 800bL.

B npouecce pacmeoperus geuiecme menioma Moxcem Kax 8bl0essimy-
cs, MAK U N02J0ULAMbCA.

n Bonpochbl 1 3agaHus

=8 1. O6bsCHUTE, MOYEMY MOJIEKYSY BOAbl HA3LIBAIOT AUMONEM.

2. Kakyto ponb urpatoT MOMeKyrnbl BoAbl B NMPOLECCE PacTBOPEHUSI BELLECTB?

3. MNMoyemy MuHepanbHble BOAbl UMEIOT pasHbii BKYC?

4. B 4eM 3aKno4aeTcs CyLLHOCTb NpoLiecca pacTBopeHna? OnuLimTe 3TOT NpoLiecc.

5. MNo4yemy Npu pacTBOPEHUM OOHMX BELLECTB TeMrepaTtypa pacTBopa MoHmXa-
eTcsl, a Opyrmx — noBbILIaeTca?

6. BoinapmBaHve — OOuH M3 CNOCOOOB pasfernieHns OHOPOOHOW cMecu (pac-
TBOpA). [Moyemy 3TOT npoLecc nNpoTekaeT ObiCTpee Npu HarpesaHun?

7. B npouecce paspbiBa CBS3el MexAy YacTuuamy HEKOTOPOro BeLlecTBa Mo-
rnowaeTcs 60nblle TEMOThI, YeM BbIAeNnseTcs npu o6pa3oBaHnm CBA3EN MO-
nekyn BoAbl ¢ 3TMMK Yactruamu. O6bsACHUTE, KaknM 6ydeT npoLecc pacTBo-
pPeHUs: C BblOENEHNEM TEMOTbl UN C MOTTIOLEHVEM.

FotoBumcsa k onumnuagam. nokody (C¢H;,O4) Maccoh 10 r pacTBopuin B CTaka-
He BOAbl. Kakoe xmmMmmnyeckoe KONM4ecTBO BOObl NpmuxoguTcA Ha OgMH MOJb TJTIHOKO3bl,
€Cnn mMacca r/oKO3bl B YalHOW JNIOXKE paBHa 2 r, a Macca BoAbl B ctakaHe 200 r?

§ 48. XapaKTepuCTUKU pacTBOPMMOCTU BELLECTB

B XxuMuM mM3BECTHO IpoOMAaJHOE MHOYKECTBO BeIllecTB. BeljecTBa OBIBAIOT
IPOCThIE U CJIOMKHBIE, OHI 00Pa30BAHLI C IOMOIIILI0 PA3IUUYHLIX BUJLOB XWMMU-
YeCKMUX CBsI3el, CTpoeHMe MX TaK JKe pasHoe. Bce jin BellecTBa OAMHAKOBO
pactBopsATcA B Boge? Bce s crtocoGHBI 00pa30oBaTh PACTBOPBI?

Co BpeMeH aJIXWMUU KM3BECTHO «30JI0TOE IIPaBUIO» — no0o6HOe pac-
meopsemcs 6 nodoOHOM. IOTO 3HAUUT, UTO PACTBOPUMOCTDL 3aBUCUT IIpErKIe
BCETO OT Npupodsbl. pacmeopsaemozo geuecmaa u pacmeopumens. IIoCKOIbKY
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BOJla SIBJISIETCA IIOJIAPHBIM PACTBOPUTEJEM, TO B Hell Jydiie OyIyT pPacTBO-
PATHCSA BeIlecTBa C KOBAJEHTHBIMU MOJAPHLIMU UMW MOHHBIMU CBA3saMu. Ho
Pas3HbIE BellleCTBa PACTBOPAIOTCA B BoJe He OAMHAK0BO. CIIOCOGHOCTh BEIIeCTB
PaACTBOPATHCS B BOJE KOJHMUYECTBEHHO XAaPAKTEPU3YETCH C IIOMOIIBIO BEJIUUN-
HBI, KOTOPYIO HAa3bIBAIOT PACMBOPUMOCMbBIO.

PacTtBopumocTb — MaKcuMasibHas Macca BewecTsBa (B rpammax), KoTopoe
pacTBopsieTcs B Boge Maccor 100 r npyu AaHHOW Temnepartype.

ITo cBoeli pacTBOPMMOCTH BCe BEIIeCTBA MEJIATCA Ha TPU T'PYIIIBI: a) XO-
pouwto pacmeopumvle; 0) masopacmeopumbsle; B) Hepacmaopumsie. Ha dopsa-
1me 2 yueOHOTO mOoco0OUs IIpUBeAeHa Ta0JMIla PACTBOPUMOCTHY PA3JIUUYHBIX He-
OpraHMYEeCKUX BeIlleCTB B Boje. BHMMaTeJIbHO PacCMOTPUTE TAOJUIy M OXa-
paKTepusyiiTe PACTBOPMMOCTh M3BECTHBIX BaM BEIECTB: IIOBAPEHHOU COJIH,
CEePHOM KUCJIOTHI, MeJa, COIbI.

K xopoito pacTBopuMBIM BeIeCTBaM, KPOME TeX, KOTOphble YKal3aHBI
B TabauIle, OTHOCATCS W HEKOTOPhIe OpraHMYecKIe BeIllecTBa: caxap, TIJio-
Kosa, cuupT u aAp. CoumpT, HampuMep, MOXKET CMEIIUBATHCSI C BOJOU B JIO-
OBIX COOTHOIIEHUAX. MaJopacTBOPUMBIMHU BeIeCTBAMU ABJIAIOTCA KaK IIPO-
cThie (KUCJIOPOM, a30T U AP.), TAK U CJOKHBIE BeIl[eCTBAa: raieHas HU3BeCTb,
I'IIC, IINTheBad Coga, Pa3/iIMYHbIe MUWHEPAJIbI. BoasmunacTBO MeTaJJioB, IIe-
COK, CTEKJIO, MacCJid, KePOCUH, OEH3MH OTHOCATCS K HEPACTBOPUMBLIM B BOJIE
BellecTBaM.

OngHako ab6conlomHO HepacmeopuMsblx B Boje BemlecTB HeT. Hampmwmep,
cepedpo OTHOCUTCS K HEpPaCTBOPUMBIM BeIleCTBAM, HO Bbl HaBepHsKa 3Hae-
Te O IeJe0OHBIX CBOMCTBAxX BOIBI, XPaHAIIEHCA B cepeOpPSHBIX COCyIax M CO-
Iepsralneii HeOOJIbIIIoe KOoJauduecTBO cepebpa. Boma, mosaroe BpeMsa HaXOIWB-
masAcsa B APYTrod MeTaJIMYeCKOM IIOCyne, TaKKe IPUoOOpeTaeT «MeTajamde-
CKUIi» TIPUBKYC.

W3BecTHO, UTO PACTBOPUMOCTH GOJILIIIMHCTBA BEIIleCTB JajieKo He Gesrpa-
HUYHA. MHOTHTE XOPOIII0 PACTBOPUMbIE BEIIleCTBa UMEIOT IIPeesl PACTBOPUMO-
ctu. Hanpuwmep, nmpu 20 °C B Bogme maccoir 100 r MOKHO pPacTBOPUTH caxap
Maccoil He 6oJsiee 215 © mau MOBapeHHYIO COJIb Maccou 36 r.

CB0e06pa3HbIM PEKOPACMEHOM MO PacTBOPUMOCTM B BOAE SIBMSIETCS XJopug
cypbmbl(lll) SbCl; — BeLecTBo, U3BECTHOE CPEOHEBEKOBLIM aNXMMMUKaM Kak
«CypbMsiHOe Macno». [Npu 06bl4HBIX ycroBusx B 100 r BoAbl MOXHO PacTBOPUTHL
noytn 1000 r SbCl;. Elle oguH BnevatnsaoLmii npumMep pacTBOPUMOCTU — (pTopuUL,
uesma CsF: mpu 0 °C B 100 r Bogpl pactBopsieTcs 6onee 500 r 3TOro BellecTsa.
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Darxmopbl, BAUANUWUE HA 8CJULUHY PACMBOPUMOCU

PaCTBOpI/IMOCTI: 6OJI]:H_II/IHCTBa TBEPAbIX BEIIECTB B BOJE CYIIECTBEHHO
3aBHCHUT OT TeMIIEPaTypbl: KaK IIPABUJIO, C IOBBIIIIEHNEM TeMIIepaTypbl OHA
yBeanuuBaetrca (puc. 106). IlosTomy Ha IpaKTHUKe IJIs YCKOPEHUs IIpoIecca
PaACTBOPEHUSA €ro IPOBOLAT IIPU HAI'DEBAHUMN.

Biausiaue TemmepaTypbl HA PACTBOPUMOCTD TBEPALIX BEII[ECTB yA00OHO BBI-
paskaTh B Buze rpadukra (puc. 107). Ha ropusoHTaIbHOM OCH 3allMCaHBI 3HA-
YeHUsS TeMIIepaTyp, IIPW KOTOPBIX 00pasyeTcs HACBIIEHHBI PacTBOP Be-
mecrBa. Ha BepTHMKAIbHON OCH yKasaHbl MaKCHMaJbHble MAacChl BeIecTB,
KoTopele pactBopsioress B 100 r Bompl. 9Tu rpaduKM, KOTOPble HA3LIBAIOT
KPUBLLMU PACMBEOPUMOCMU, TTOKA3bIBAIOT, KAK HW3MEHAeTCS PACTBOPUMOCTD
HEKOTOPBIX MaEepdvLX BEIlecTB ¢ u3MeHeHneM TeMIiepatypsl. Ilo KpuBsIM pac-
TBOPUMOCTH MOMKHO OIIPEIEJUTH PACTBOPUMOCTDH BEIIECTBA IIPU Pa3TUUYHON

250 =
240 =
230
220
210
200
190 =2
180 /

PactBopumocTs, I Bellectsa/100 r H,O

30 40 50 60 70 80 90 100
Puc. 106. PactBopeHue meg- Temnepatypa, °C
HOro Kynopoca npu KOMHaT-
HoV Temnepatype (7) u mMpu  Puc. 107. 3aBMCMMOCTL PACTBOPUMOCTM HEKOTOPbIX TBEPAbIX
HarpeBaHuu (2) BeLLEeCTB OT TemnepaTypbl

NMpaBoobnagaTtens HapoaHas aceeTa
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TeMIlepaType, BIOPAB COOTBETCTBYIOINYIO TOUKyY. Hampumep, pacTBOPHIMOCTD
uutpara Kaaua KNO; opu 70 °C cocraBaser 130 r B Boge maccoii 100 r.

PacTBopumocTh xHudrkocmeil Takike OOBIYHO YBEJIHMUYMBAETCA C IIOBBIIIIE-
HUEeM TeMIepaTypbl. A BOT PacTBOPUMOCTHL 2A308, B OTJIUYNE OT TBEPABIX
U JKUIKUX BEIecTB, C MOBBIIIEHNEM TeMIIepaTyphbl yMeHbIIaercsa (puc. 108).
B sTOM MBI eXKeIHEBHO yOeskmaeMcs IPU KUIIAYEHWM BOIBI: BMECTe C mapa-
MU BOZABI BBIZEJAIOTCA MY3bIPhKU PACTBOPEHHBLIX Tra3d0B — KHUCJIOPOIA, yriie-
KHCJIOro rasa. B Boje, JMINEHHONM PAaCTBOPEHHOI'0 KHCJIOPOLA, HEBO3MOMKHA
JKU3Hb JKMBOTHBLIX U PACTEHUI.

B ceBepHbix MOpsiX, rae Temrneparypa BOAbl HMXE, YEM B OXKHbIX, 06UTaeT
ropasgo 6orsblue pbibbl, TAK Kak cogep)aHue Kucropoga B BOAE BbILLE.

Jlasnenue mpakTUUECKH He OKA3bIBAET BJIUAHUA HA PACTBOPUMOCTD TBEP-
IBIX U JKUOKUX BEIECTB, a BOT PACMEOPUMOCMb 2A308 8 800e Npu Nnosvlule-
Huu dasjeHus eospacmaem. ITO
CBOIICTBO T'a30B MCIIOJB3YIOT IPU
MIPUTOTOBJIEHNN  Ta3WPOBAHHBIX

\ HaUTKOB: YIJEKUCJbIN ras pac-
0,006+ TBOPAIOT B BOJE IIPU IIOBBIIIEH-
HOM AaBjeHUU. Korga BBl OTKPBI-
BaeTe OYTBIJIKY C Ta3WpPOBAHHON
BOJIO¥, IaBJieHWE YyMeEeHBIIIaeTcsd,
\ PacTBOPUMOCTh YIJIEKHCJIOTO Trasa
0,004 \ YMEHBbIITaeTCsI, U OH BBIAEJAeTCd

0, B BUje IIy3bIPbKOB. Takum obpa-
NU 30M, pACMBOPUMOCMb 8euLecms 6
0,003 TS 800e 3a8uUCUM OM UX XUMULECKOTL
npupodvl, memnepamypv. u 0as-
0,002 N, aeHus (0as 2a308).

— Yckopernue mpoliecca pacTBo-
peHus TBepPABbIX BeIecTB B BO-
e 3aBUCUT OT CTEIeHU WX Wu3-
MeabueHUA. Eciiu B3ATh s pac-
TBOPEHUS  OOJIBINIHE  KPUCTAJ-
0 10 20 30 40 50 60 70 80 90100 JBI, HAIpUMEP MELHOTO KYIIOPO-

Temnepatypa, °C ca, U IIOPOIIOK 3JTOr'0 BelllecTBa
TaKOU JKe MAaccChl, TO Ha IIPaAKTHU-

Puc. 108. 3aBucuMOCTb pactBopMMOCTM razos — K€ MOKHO JIETKO ybenurbes, 4TO
KMcropofa U asoTta oT Temneparypsbl IIOPOIIIOK PAaCTBOPUTCS OBICTPee

0,007

o
o
o
()]

P

0,001

PacTtBopumocTs, r Bewectsa/100 r H,O
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(puc. 109). ILlmomans nogepxHocmu co-
NPUKOCHOB8EeHUs TIOPOIIIKA ¢ BOAOI Tropas-
o OoJibIlle, YeM y KPHCTAJJIOB, M PACTBO-
peHme MOPOIIKa IPoucxXoauT onvicTpee. Ilo-
9TOMY Ha IPaKTHUKe AJA YCKOPEeHUsS IIPO-
1mecca PacTBOPEHUA pPacTBOPAEMbIe Berllle-
crBa u3menvuarom. IJig yCKOPEHUs IIPO-
mecca n1u(dp@Pysnn pacTBOPEHHOT'O BelleCTBa
DPaCTBODHBI nepemeuuséaon.

PesysnbraToM pacTBOPEHUS BEII[ECTB
B BOJEe ABJISAETCA O0O0pPasOBaHME PaCTBO-
POB — OJHOPOAHBIX yCTOfI‘II/IBBIX CucreM
IIePEeMEeHHOI'0 COCTaBa, COCTOAIIUX U3 ABYX
uiu 6ojiee KOMIIOHEHTOB. Kak BaMm y:Ke ua-
BECTHO, 00IIfasi Macca pacTBOpa IIPeJCTaB-
JseT cob0i cyMMy Macc ero KOMIIOHEHTOB:

|
l

1 2

Puc. 109. PacTtBopeHve B Boge NOpPOLL-
ka (1) n Kpuctanna (2) MegHoro Kyno-
poca 0AMHaKOBOM Maccehbl

m(pacTBopa) = m(pacTBOPEHHOT0 BeIecTsa) + m(pacTBOPUTEIS).

PactBopuTess 0OBLIYHO HAXOAUTCA B TOM K€ arperaTHOM COCTOSHHUI, UTO
u caM pacTBop. Hampumep, ecau pacTBOpP BOAHLIN, TO PACTBOPHUTEIbL — BO-
na. Ecau ob6a KOMIIOHEHTA HAXOAATCA B OJHOM arperaTHOM COCTOSHHUU, TO
pacTBOpuTeIeM, KaK IPaBUJIO, CUUTAETCSI TOT, KOTOPOTO B pacTBope 00Jb-
mie. Kax BbI yiKe 3HaeTe, pacTBOPbI MOT'YT OBITh TBEPABIMU, ra3000pa3HbIMU

U SKUIKUIMU.

Iamee MbI ¢ BaMu OyZeM pacCMaTPWBaTh TOJBKO BOJHBIE PACTBOPBI, TakK
KaK OHU SABJAIOTCS Hambojiee PACIPOCTPAaHEHHBIMU B TPUPOAE, OBITY, IIPO-
MBIIILJIEHHOCTH, CEJIbCKOM XO03SHCTBEe M APYTruUX 00JIACTAX KUBHU U AesTelb-

HOCTH YeJIOBEKa.

ITo cnocobnocmu pacmeopamuvcsa 6 600e 6ce eujecmea 0enamcs HaG
mpu zpynnbuvl: @) Xopoulo pacmeopumbvie; 0) maiopacmeopumbvie; ) Hepac-

maeopumbte.

Pacmeopumocmb — dmo xapaxkmepucmukxa cnocobrocmu eeuwecms

pacmeopsmucs 8 gode.

Pacmeopumocms 6eujecmé 3aeucum om npupodvl pacmeopumels,
npupodvl pacmeopsemozo geuLecmaa, memnepamypvl u 0asienus (0as za-

308 ).

,ZIJlﬂ YCKOpeHUA npouecca pacmeoperusd pacmaeaopsemoe seu,ecmeo u3-
Mmejviarmm, a pacmaeop nepemewlusarm u Hazpesawm.
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L) Bonpocbl 1 3agaHus

- Monb3yscb Tabnuuen pacTBOPUMOCTU BeLLecTB B Boge (copsal 2), npuse-
OvTe No Tpu npuMepa pacTBOPUMbIX U HEPACTBOPUMbIX BELLECTB.

2. CocTaBbTe hopMynbl BELLECTB: KapboHaT Kanus, cynbgaT Kanbuus, HuTpat
mean (Il), docthatr marHmsa, xnopug xenesa(ll), rmgpokeng HaTpusa, rMapo-
kenp xenesa (Il), rmogpokema Kanbums, cepHas KUCnoTa, KpeMH1eBsas KncnoTa.
PacnpegennTe ykasaHHble BelLecTBa Mo rpynnam: a) pacteopumele, 6) mano-
pacTBopuMble, B) HepacTBopumMble. DOpMysbl BELLECTB 3anuwumMTte B Tabnuuy:

BeluecTtBa

PactBopuMble ManopacTBopuMble HepacTeopumMble

3. Kakne thakTopbl BAUSAIOT HA pacTBOPUMOCTb TBEPAbIX BELLEeCTB B BoOe?

4. Kak MOXHO YCKOpPUTb MPOLECC PacTBOPEHUsI B BOAE MOBAPEHHOW CONM?

5. PactBopumocTb kakoro BewjectBa — KNO; mnn NaCl — npu Temnepaty-
pe 20 °C 66nbian?

6. Kak MOXHO yBENMYUTb pPacTBOPUMOCTb TBEPAbIX BELLECTB B BoAe?

7. Kakum 06pa3oM MOXHO MOSlyYnUTb ra3vpoBaHHY0 MUHEpanbHY0 Bogy?

8. K Boge B akBapuymax nNpembsBrsoTcA ornpefeneHHble TpebosaHua. [Ons
nogaepXaHus ee KadectBa HUKOrOA He MPUMEHSAIT KUMSYEHYIO BOAY, B aK-
BapuyM MOrpy>XatT KOMMPeccop, KOTOpbI obecrnevmBaeT NOCTOAHHbIA MOTOK
Bo3fdyxa. Kak Bbl gymaeTte, ana 4ero 910 genarT?

9. NMoyemy npouecc BblaeneHns rasa U3 ra3vpoBaHHOW BOAbl yCUnMBaeTCs npu
HarpeBaHMM N OTKPbIBAHUM BYTbIKN?

10. MNonb3ysacb rpadukom, NpuBedeHHbIM Ha pucyHke 107, onpepenuTte maccy
caxapa, KOTOpbI MOXHO pacTBOpuTb B Boge maccon 200 r npu Temneparty-
pe 10 °C. Kakylo maccy noBapeHHOW CONMM MOXHO pacTBOPUTb B BOAE TakoW
e Maccbl NpU OaHHbIX YCNOBUAX?

11. C nomowbio KpuBOW pacTtBopumocT (cMm. puc. 107) BblHMCUTE Maccy
BOAbl, HEOOXOAMMOW AN MOSIHOrO PacTBOPEHUs HUTpaTa kanua maccon 20 r
npu 50 °C.

MloTtoBumca kK onumnuagam. Macca pacTtBopa xnopuga kanums pasHa 300 r. Nocne
MOSHOrO BbINapuBaHus BoAbl 06pa3yeTcs Cyxon ocTaTok maccon 40 r. Onpegenute
Maccy BOAbl B MCXOOHOM pacTBope.
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Hdomawnuil sxcnepumenm

1. B crakan HachIIIbTe ABe YalHbIE JIOJKKHU IIOBAPEHHOI COJIU U, He Iepe-
MeIlnBas, 3ajiefiTe ee XOJOOHOI Bomoii. Takoe Ke KOJMUECTBO COJIM 3aBep-
HHUTE B YHCTYIO XJOIYATOOYMAKHYIO TPAIOU-
Ky, 3aBSJKHTe U IIOJBEChbTe HaJa APYTUM CTa-
KaHOM C BOJOII TaK, YTOOBI COJIb HAXOJMJIaCh B
BepxHell yactu Boabl (puc. 110). B xakom us
CTaKaHOB COJIb pacTBopuTcs ObicTpee? Kax BuI l

aoyMaeTe Imouemy? | Lt

2. CpaBHUTe PacTBOPUMOCTDL BEIIECTB, KO- l 5
TOpBble HCIOJB3YIOTCA B OBITY: caxapa, COJH, ! 2L : l
OUTheBO# combl. Kak mX pacTBOPHUMOCTDH M3Me- - - S

HFETCS NIPY MOBBIIIeHNY TeMieparypsr? O Me- p,- 110 PacTBOpeHMe NOBAPEH-
TOAWKE IIPOBEAECHUA 1 PE3yabTaTax UCCIEN0BA~  Hoi conu B BoAe: 1 — COMb Ha OHe
HUS PACcCKa’KUTe Ha YPOKe. cocyfa, 2 — conb B 06beme Bofbl

§ 49. KayecTBeHHble XapaKTepUCTUKMN COCTaBa pacTBOPOB

Baskueiimein 0cCO0O€HHOCTHIO PACTBOPOB ABJSIETCS TO, YTO HX COCTaB
MOJKET M3MEHATHCA B TOCTATOYHO IMTMPOKOM MHTEepBaJsie. B pacTBopax ogHOTO
¥ TOTO 2Ke BeIlleCTBa MOTYT COAEeP:KaThbCs PasHbIe ero MAaCChI.

HacovluieHHble U HeHaCblULeHHble pacmaE0opPbL

IIpu pacTBOpeHUU BelllecTBa HACTYIAaeT MOMEHT, KOT[a OHO IIPU AaHHOI
TeMIlepaType B Boje 0OJIbIlle He PacTBOpseTcAa. PacTBOp, B KOTOPOM IIPU JaH-
HOIl TeMIlepaType y:Ke HeBO3MOYKHO PACTBOPUTH HOBYIO IOPIIMIO BEIIeCTBA,
HA3LIBAIOT HACBHIIM[EHHBIM. B TO JKe BpeMs pacTBOpP, B KOTOPOM IIPU JAHHOM
TeMIIepaType elne MOXKHO PACTBOPUTHL JOIOJHUTEILHOE KOJUYECTBO Bellle-
CTBa, sIBJIseTCSA HeHACHIIEeHHBIM. Tak, pacTBOp, MOJYUEHHBINI pPacTBOPEHUEM
B Bogie maccoii 100 r mpu 20 °C moBapenHoii coau maccoii 10 r, OygeT ABIATH-
csA HeHACHIIeHHbIM. Ho eciu MBI HOIBITaeMCsS PACTBOPUTH IIPU TaKOI JKe
TeMnepaTtype B Bojae maccoii 100 r moBapeuHyIio coib Maccoir 50 T, To UacTb
COJIM He PACTBOPUTCSA U OCTAHETCS Ha JHe cocyla. PacTBop Ham ciaoeM Hepac-
TBOPUBIIEiics coyiu OyzeT HachleHHbIM (puc. 111, c¢. 216).

B mauaJsie mpoliecca pacTBOpeHHUs IIpeodjafaeT IIepexol PacTBOPSAEMO-
ro BemiecTBa B pacTBop. OMHAKO HIPU YBEJIUYEHUN MAacCChl PACTBOPSEMOI'O Be-
ImecTBa B KaKOM-TO MOMEHT HACTYIAaeT HACHIIIIeHNe PAcTBOPA BEIeCTBOM U
mpu ero u30BLITKE IPOUCXOAUT BEHINAJEHUE OCamKa. JTO CBI3aHO C TeM, UTO
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pacTBOp ViK€ HACBITUJICA BeEIIecT-
BOM, a JaJIbHEHIlee PacTBOPEHUE
Opy OAaHHOW TeMIepaType HeBO3-

MOXKHO.
Hnsa obOpasoBaHusA HACHIIEH-
1 HBIX PACTBOPOB pPAa3JIMYHBLIX Be-

IecTB TPeOyoTcA pasHbIe MacCChI
ITaHHBIX BellecTB. Hampumep, Ta-
Koe TBepAoe BeIlecTBO, Kak (To-
— pun xanbnua CaF,, cuuraercsa
IpaKTUYeCKU HEepPacTBOPUMBIM,
HO BCe Ke HEeKOTOpas, COBEepIIeH-
HenacklLuerHbIit pacTeop HO HE3HAUUTeJbHAsA dYacTb CO-
JU TIPU ee KOHTAKTe C BOJOI Iie-
pexoauT B pacTtBop. Ilpm o0OBIU-
HBIX VCJOBUSIX B BOJE MAaccCOi
100 r mMakcuMaJbHO PACTBOPSAET-
ca 0,0016 r mamHO cosu, M Ta-
KOU PAaCTBOP SABJSAETCSA HACBIIIEH-
HBIM. A BOT mjs oOpasoBaHUA B
TaKUX JKe YCJIOBUSAX HACBHIIIIEHHOTO
pactBopa xJyopuzna Kaabiiusa CaCl,
Tpebyerca 74,5 r ma 100 r BoAwI.
BcaencrBue pasHoil pacTBOpU-
Puc. 111. HeHacblLLeHHbIi (1) v HacblerHbiit (2) ~ MOCTH COACDKaHNe rasos B HACHI-
pacTBOpPbl NMOBapPEeHHOW Cosn OIE€HHBIX PacTBOPax TaKKe MOKET
CUJIbHO pasiauuaTbesa. Tak, Hampu-
Mep, nad mosydeHus HacbhieHHBIX npu 0° C pacTtBopoB B Bojae maccoit 100 r
HYsKHO PACTBOPUTH aMMUaK Maccoir 87,5 I, a KMCJIOPOA — MAaCCOH BCETO
auiisb 0,007 r.
HexkoToptie KuAKME BeIlecTBa MOTYT B BOJie PACTBOPATHCA HEOTPDAHUYEH-
HO, T. €. OHU B IIPUHITHIIE He 00Pa3yIOT HaCKIII[eHHbIe PACTBOPLI. K HUM MOKHO
OTHECTU YKCYCHYIO KHCJIOTY, CIIUPT, CEPHYIO KucaoTy. O pacTBOPeHUU TAKUX
BEIIeCTB TOBOPSAT, UTO OHU CMEULUBANOMCS ¢ 80001 8 JI00bLX COOMHOULCHUSX.
ITousaTus «HACBIIIEHHBIN» U «HEHACBHIIIEHHLII» PacTBOPhI TECHO CBA3a-
HBI ¢ TeMmIeparypoii. OZUH M TOT K€ PAcTBOP IIPU OJHOII TeMIIepaType MO-
JKeT ObITh HEeHACBIeHHBIM, a IPU APYrod — HACBIIEHHBIM. JTO OTHOCHUT-
cAd K BOJHBIM PAaCTBOPAM KaK TBEPABIX, TaK M KUIKUX, U ra3000pasHbIX
BeIIecCTB.

H,0 NaCl

- ¥

=>
H,0 NaCl

HachlILLeHHbIN pacTBOp
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O6patumcs eirie pas K pucyHky 107, Ha KOoTOpoM M300pa’keHbl KPUBbBIE
PacTBOPUMOCTHY TBEPIABIX BelllecTB. KpuBas JTUHUSA, IOKA3bIBAIOIIAA 3aBUCHU-
MOCTBh PACTBOPHUMOCTH IIOBAPEHHOM COJIM OT TEeMIIEpPATypPhl, IIOYTH TOPU30H-
rasbHa. CiiemoBaTesbHO, M3MEHEHMHE TeMIIePATyPhl HEe3HAUUTEJIbHO BJIAIET
HA PacTBOPUMOCTH COJM. A BOT KpUBasA PACTBOPUMOCTH HUTPATA HATPUS IIPU
MOBBIINIEHU N TEMIIePATyPhl Pe3Ko momgHmMaeTcsa BBepx. CiemoBaTelbHO, IPU-
TOTOBJIEHHBIH, Hampumep, mpu 10 °C pacTBOp IIpU MOBBINIEHUN TeMIIEpaTy-
pPbI CTAHOBUTCSA HEHACBIIIEHHBIM M B HEM MOYKHO PACTBOPUTH AOIOJHUTEb-
HOe KOJIMYeCTBO BeIecTBa.

CylIiecTBYIOT U APYrUe CIIOCOObI M3MEHEHUs XapaKTePUCTUK PacTBOPOB.
Hanpumep, mo6aBisas pacTBOpUTENDb (BOAY) B HACHIIIIEHHBIN PACTBOP, MBI TaK-
JKe IIpeBpalllaeM ero B PACTBOD HEHACBIIIEeHHBIH.

" ma060poT, HEHACHIIEHHBIE PACTBOPBI TBEPIBIX BEIECTB MOXKHO IIepe-
BECTU B HACHIIIEHHEIE:

1) oxyamkmeHMEeM pPacTBOPA;

2) BRITapuUBaHUEM BOJbI U3 PaCcTBOPA;

3) pacTBOpeHUEM AOIOJHUTEIHLHOTO KOJMUECTBA BEIlecTBa.

PasbasnenHble U KOHUCHMPUPOBAHHbLE PACMBOPbL

s KaueCTBEHHOUN XapaKTEPUCTUKU PACTBOPOB IIMPOKO UCIIOJIb3YIOTCS
TaKKe ITOHATUSA KOHIEHTPHPOBAHHBIH PACTBOP W pa30aBJICHHBIA PAaCTBOP
(puc. 112).

@ — pacTBopsiemoe BeLLeCTBO
® — pacTBopuTenb

Puc. 112. KoHueHTpupoBaHHbIn (1) 1 padbaBneHHbIn (2) pacTBOpbl NEpMaHraHaTa Kamms u umx
Mogenmu
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PaCTBOp, B KOTOPOM cofepXXaHue pacTBOpPeHHOro seljecrtBa 6onbLue copgep-
XaHua pacTBopuTtend, Ha3biBaeTCsd KOHUEeHTPUPOBaHHbIM.

CJI0BO «KOHIIEHTPAIWsA» B IIEPEBOJE C JIATUHCKOTO O3HAYAET «COCpemo-
ToueHMUEe» . KOHIIEHTPUPOBAHHBIM ABJISIETCH, HAIPUMED, PACTBOP, B KOTOPOM
B Bojge maccoii 100 r pactBopen caxap maccoit 200 r.

PacTBop, B KOTOPOM COLEpPXWUTCS MaJio pacTBOPEHHOro BeLlecTBa U MHOro
pacTBopuTeEns, Ha3blBaeTCa pa36aBfieHHbIM.

B 00bIuHOIT JKUBHU, KaK U B XUMHUUYECKOUN Ja00paTOpUM, YaCTO BOBHUKA-
eT HeoOXOAMMOCTh M3MEHEHUS COIePIKAaHusA PACTBOPEHHOro BellecTBa (Kak
YMEHBIIIEH!Us, TAK U yBEeJUUYEHHS) B PacTBOpe. ITOr0 MOXKHO JOCTUUYL Ue-
TBIPbMS cIoco0aMm, MOKasaHHBIME Ha pucyHke 113. TpyaHee Bcero ocyiie-
CTBUTH yJajieHre YaCcTH PACTBOPEHHOTro BellecTBa. Ho eciiu CUIBHO OXJIAAUTH
KOHIIEHTPUPOBAHHBIN PACTBOP, TO YACTh PACTBOPEHHOT'O BEII[eCTBA MOKET BbI-
IIacTh B OCANOK M3-3a YMEHbBIIEHUS PACTBOPMMOCTU STOTO BeIllecTBa Hpu 00-
Jlee HU3KOI TemmepaTrype.

KonuyenmpupogarHwlii pacmeop He obsasamenvHo 00axceHn Obimb 8cezda
HACLLULCHHbLM, A Pa30a8JeHHbll — HeHacbiueHHbvim. Hanpumep, pacTBop ca-
xapa maccoit 150 r B Boge maccoir 100 r npu 30 °C cuuraercs KOHIIEHTPUPO-
BaHHBLIM, HO €My ellle JaJIeKO M0 HachIIeHHoro (0Koao 215 r caxapa Ha 100 r
BOAbI). B TO Ke BpeMs HAaCHINEeHHBIA pacTBOp cyJjabdara rambiua CaSO,
npu 20 °C cogmepsxut B Boge Maccoii 100 r coms maccoii Bcero 0,2 r, a Ha-

,D,O6aBJ'IeHVIe pacTBOpAEeMOro seLjectea

’—> BrinapvBaHue pacteopuTens _l

Pa3baBneHHbIN KoHUEHTpMpPOBaHHbIN
pacTBop pacTsop

L [obaBneHne pacTBopuTens (J

BbloeneHne YacTu pacTBOPEeHHOro BelllecTsa

Puc. 113. Cnocobbl N3MeHeHWs1 COQEPXXaHUsi pacTBOPEHHOIO BELLECTBA B pacTBOpPe
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@ @ @ O S

Puc. 114. PacTtBopbl pasdnuyHbix conen: 1 — cynbhata kobansta(ll), 2 — Hutpata Hukens (Il),
3 — xpomarta kanus, 4 — Hutpata megu(ll), 5 — guxpomara kanus

CBIIIIEHHBIN pacTBOp KapOouara rKaabius CaCO; emre mennsmre — 0,00013 r.
9T0, KOHEUHO, OUeHb pa3daBJIeHHbIE PACTBOPEI. IIprMepsl PAaCTBOPOB pas3JyIny-
HBIX COJIell MOKas3aHbl HA pucyHke 114.

PasbaBieHHBIE 1 KOHIIEHTPUPOBAHHBIE PACTBOPHI HAXOAAT IIUPOKOE IIPU-
MeHEeHUe BO BceX cdepax MeATeJbHOCTU YeJOBeKa.

Pacmeopvr 6bi8a10m HACbLULEHHbLMU U HEHACLLULCHHbLMU.

Pacmeop, 8 Kkomopom codeprcumcs MHO20 PACMBOPEHHO20 8eULecmad,
Ha3bl8AeMCS KOHUCHMPUPOBAHHbLM.

Pacmeop, 8 komopom codepicumcs MaJi0 PACMBOPEHH020 BeuLecm-
8a, — pa36asaeHHbLil.

. Bonpochbl 1 3agaHus

. Kakme pacTtBopbl Ha3bIBalOTCS KOHLEHTPUpOBaHHLIMU? [NprBeaute npumepsbl
Takux pacTBOPOB.

2. Kakumn cnocobamMmm MOXHO WM3MEHUTb COLEpP>XaHWe pPacTBOPEHHOrO Belle-
cTBa B pacTteope?

3. YkaxuTe gBa cnocoba npespaLleHus HaCbILLEHHOro pacTBopa B pacTBOp He-
HAaCbILLLEHHbIN.

4. K pas6aBneHHOMY pacTBOpY MOBapeHHOW Conv B BOAE MNpU NOCTOSAHHOM TeM-
nepatype 0ob6aBnsann conb A0 TeX Nop, Noka OHa He nepecTana pacTBopsATb-
cq. JanTte xapakTepucTuky noslydeHHOMY pacTBopy.

5. MpurotoBneHHbI Npu 60 °C pacTBop oxnaxkganu 0o BbINaAeHUss KpUCTanaos
Conn. HacbIWeHHbIM UM HeHacbIWEeHHbIM OYOeT OCTaBLUMACA Haf KpucTas-
namu pacteop conn?
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6. Kak Bbl MOHMMaeTe BblpaxeHue: «BeLlecTBO HeorpaHM4YeHHO pacTBOpsSEeTCH
B Boge»? MOXHO Nn NpUroToBUTbL HACLILEHHbLIN PacTBOp ykcyca B Boge?
7. Harignte 1 NpOKOMMEHTUPYNTE npaBusibHblE OTBETbI K YyTBEPXAEHUIO «K Ha-
cbilweHHoMy npu 20 °C pacTBopy conu [o6aBunmn Boay»:

a) pacTBop cTasn 605iee HACbILLEHHbIM;

6) yBenMumunacb mMacca pacTBOPUTENS;

B) yBenuM4mMnacb macca pacTtBopa;

r) pacTBop cTan pa3baBfiEHHbIM;

) pacTBOp cTas MeHee KOHLEHTPUPOBAHHLIM;
X) pacTBOp CTasl HEHACbILLLEHHbIM.

8. K HekoTopoMy pasbaBrieHHOMY pacTBOpY A06aBMNN OOMONHUTENBHOE KOSU-
4ecTBO BelllecTBa. MOXHO N yTBEPXAaTh, YTO PACTBOP CTasl HaCbILLLEHHbIM?
Kak Ha npakTuke nposepuTb OOCTOBEPHOCTb AaHHOIO YTBEPXOEeHUA?

9. CocTaBbTe ypaBHEHUS XMMUYECKMX peakuui AN15 BbINOSHEHUS CEeayHoLLImX
XVMUYECKMX MpeBpaLLeHuin:

CO, — CaCO; — CaCl, = Ca;(PO,),.
YKaxuTe ypaBHeHVe peakuuu, npoTekaroLlern ¢ BblgeneHvem rasa.

FoToBumMcesa kK onumvnuagam. B 100 r Bogbl Npy 06bI4HbLIX YCOBUAX HACbILLLEHHbIA pac-
TBOp Xnopupa mapraHua(ll) obpasyetcs npu pacteopenuun 73,9 r aton conu. Onpege-
NMTE Maccy HachbIleHHoro pacteopa xnopuga mapradua(ll), ecnu pacteop rotoBus-
ca B 250 r Boapl.

§ 50. KonnyecTBeHHble XapakTepUCTUKN COCTaBa pPacTBOpPOB.
MaccoBas nons pacTBOpeHHOro BellecTBa

B mpegpigyinmem maparpadge MbI IO3HAKOMIJINCH C XapaKTEePUCTUKAMU
JKUJIKUX pacTBOpPoB. OMHAKO IOHATHUMN «HACBHIIIIEHHBIN» WU «HEHACBIIEH-
HBIN», «pas0aBJIeHHBIN» NN «KOHIEHTPUPOBAHHBINA» PACTBOP HEAOCTATOUHO
IJIs TOYHOI XapaKTEePUCTUKM COCTaBa pacTBOpa.

Ilpu wucmosab30BAHMM PACTBOPOB B XUMHUECKUX Jab0OpaTOPUSIX, B Me-
OUIHEe, Ha IPOM3BOJACTBE, B OBITY BCerga HEOOXOAMMO IIPEeACTABIATH KOH-
KPEeTHO, CKOJIbKO PACTBOPEHHOI'0 BeIlleCTBA HAXOAUTCA B JaHHON IIOPIIUU
pacTBopa.

Maccosas 0o pacmeoperRH020 8euLecmaa

TouHBINT KOJMMYECTBEHHBIN COCTAB PACTBOPOB MOYKHO BBIPA3UTH Pa3JIAU-
HbBIM oOpaszoMm. OmgHuM 13 HauboJee PACIPOCTPAHEHHBIX CIIOCO00B KOJHMYe-
CTBEHHOI XapaKTePUCTUKHU PACTBOPOB SABJIAETCSA OIpeaesieHue Maccosoil 0o-
JlU PACTBOPEHHOTO BEIIeCTBA.
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MaccoBasi nonss pacTBOPEHHOro BelLlecTBa — 3TO BeNiMYMHA, paBHasi OTHO-
LeHU0 MaccCbl paCcTBOpPEeHHOro BeLlecTtBa K Macce pactBopa:

m (BelyecTsa)

——

w(BeLecTsa) = = (pacTeopa)

rme w (BelecTBa) — MaccoBasd JOJs PACTBOPEHHOTO BeEIleCTBA;
m (BelllecTBa) — Macca PACTBOPEHHOTO BEIIECTBA;
m (pacTBOpa) — Macca pacTBopa.

W3 xypca xuMun 7-To KJjacca BaM ysKe 3HAKOMO ITOHATHE «MacCcoBas J0-
Ji KOMIIOHEeHTa B cMecu». MaccoBas M0Ji PaCTBOPEHHOT'O BeIlleCTBa TaKiKe
ABJIAETCA OTHOIIIEeHVEeM OJHOTUIIHBIX BEJINYNH, IIOOTOMY He MMeeT padMepHO-
ctu. OHa OOBIYHO BBIPAYKAETCSA B JOJISIX €IMHUILLI WM B IIPOIEHTAX U IIOKa-
3bIBAET, KAKYIO JOJII0 OT OOIIeil Macchl pacTBOPa COCTABJIAET Macca PacTBO-
PEHHOI'0 BellecTBa.

Hanpumep, ecau B pactBope Mmaccoii 200 r comepsKuUTCs COJIb HUTPAT Ka-
aua KNO; maccoit 40 7, To MaccoBas [0Js PACTBOPEHHOTO BEIECTBA B TAKOM
pacTBOpe paBHA:
w(KNO,) = 2% = 0,2, wu 20 %.

dakTuuecku maccosas doas (%) noxaszvieaem maccy (2) pacmeopenHo-
20 sewecmaea, codepicauiezocs 8 pacmaope maccoii 100 e.

Hamnpuwmep, ecau B BogHOM pacTBope cepHoil Kucaorkl H,SO, ee maccoBas
moas pasua 40 %, To 5TO 03Hauaer, 4TO B pacTBope Mmaccoi 100 r comep:xuT-
ca kucJyora maccoi 40 r u Boma maccoit 60 r (100 r—40 r =60 r).

Pacteop (H,SO, + H,0)
100 r (100 %)

- N

m(H,S0,) = 40 T m (H,0) = 60 r
w(H,S0,) = 0,4 (wrux 40 %) w(H,0) = 0,6 (wm 60 %)

Tak Kaxk Macca pacTBopa paBHa CyMMe MacC PacTBOPUTENs m(pacTBOPU-
TeJs1) U PacTBOPEHHOT'O BelllecTBa mi(BellecTBa), TO (POPMYJIy IJS pacueTa
MAaCCOBOU IOJM MOXKHO 3aIlrcaTh 0ojiee IeTalbHO:
m(BelecTBa)

w(Belecrnsa) = .
( T ) m(pacTBopuTesia)+m (BeliecTra)

PaCCMOTpI/IM HEeCKOJIBKO IIPMMEPOB pPacuyeToB C HCIIOJIb3OBaHMEM MacCo-
BOM AOJIN PACTBOPEHHOI'O BEIIlEeCTBaA.
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IIpumep 1. B pacmeope maccoii 500 2 colOepicumcs HUmMpam HAMPUS
NaNO; maccoii 25 2. Onpedeaume maccogyr 00a0 HUMPAMA HAMPUS 8 IMOM
pacmeope.

Hauo: Pemenue

m(pactBopa) =500 r Bapuanm I

m(NaNO;) =25 r BeruneauM MaccoByIO OO0 HUTPaTa HATPUS B
acTBope:

Hawiru: P P w = m(BemecTBa)

w(NaNO,) — ? m(pacrBopa)

w(NaNO;) =25 r:500 r=0,05, uau 5 %.
OrBeT: w(NaNO;)=5 %.

Bapuanm I1

OmnpegesnM Maccy pacTBOPEHHOT'O BelrlecTBa B pacTBope maccoir 100 r ma
OCHOBE PaCCY KIEeHUS, €CJIU:

B pactBope Mmaccoii 500 r COIEPIKUTCS NaNOQO; maccoit 25 T,
B pacTtBOpe maccoii 100 r COZIEePsKUTCS NaNO; maccoii x T.

500 50
100~ x° 500 - x =25+100, orkyza x=5r.
Macca pacTBOpeHHOro BelriecTBa (T'), COEePsKAIlerocs B pacTBOPE Maccoit
100 r, cooTBeTCTBYEeT MAacCOBOU JgoJie 3TOro BelecTsa (B % ).
CnemoBarensuo, w(NaNOs)=5 %.

OrBeT: w(NaNO;)=5 %.

IIpumep 2. B gode maccoit 40 2 pacmeopuau caxap maccoit 10 2. Onpede-
aume maccogyio 000 caxapa 8 Imom pacmaeope.

HaHo: Pemenue
m(H,0)=40r 1. Ompegenum Maccy IIOJYyYEeHHOT'O pacTBoOpa:

m(caxapa) =10 r m(pactBopa) = m(H,0) + m(caxapa)=40 r+ 10 r=50 r.

w(caxapa) — ?

2. BeIumcJumM MAacCOBYIO IOJIIO caXapa B PACcTBOPE:

m(caxapa) _ 10e

w(caxapa) = =
( pa) m(pacTBopa) 502

=0,2, nau 20 %.

OrBerT: w(caxapa)=20 %.
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IIpumep 3. Kaxue maccor xaopuda karus KCl u 600vL Heobxo0umo 631mo
0as npuzomosaeHus pacmeopa maccoii 300 ¢ ¢ maccosoii doseil pacmeopen-
Hozo sewecmasa 10 %2

Hano: Pemenue
m(pactBopa) =300 r Bapuanm I

w(KC) =10 % =0,1 1. Beruucaum wmaccy coau KCl, HeoOxommmyro

[JIS IIPUTOTOBJIEHUS PACTBOPA.

m(KCl) — ? _ m(KCl
m(H,0) — ? w(KCI) = m(pacrBopa)’

m(KCl) = w(KCl) - m(pacTBopa);
m(KCl)=0,1-300r=30r.

2. Beruucaum Maccy BOAbI, HEOOXOAMMYIO IJIsI IPUTOTOBJIEHUS pPacTBOpa:
m(H,0)=300r-30r=270r.
Bapuanm 11

1. MaccoBas moJia pacTBOpeHHOro BemecTsa pasHa 10 % . 9ro osHauaer,
uyro B pacTtBope mMaccoil 100 r comgep:KuTCA PACTBOPEHHOE BEI[eCTBO MACCOI
10 r, ciemoBaTeJIbHO:

B pactBope Mmaccoii 100 r comepsxurcss  KCl maccoit 10 r,
B pactBope Maccoit 300 r comepskurcss  KCl maccoii x r.

100 _ 10 o . =
300 = 1’ 100 - x=300 - 10, orryna x =30 r (KCl).

2. Beruucaum Maccy BOAbI, HEOOXOAMMYIO IJIsI IPUTOTOBJIEHUS pacTBoOpa:
m(H,0) = m(pactBopa) — m (KCl); m(H,0)=300r-30r=270T.
OTBeT: AJaA NpUroTOBJEeHUsaA pacTBopa Maccoir 300 r ¢ maccoBoil mojen

xaopuzga xaaus KCl 10 % HeoO0xommMo B3ATH coab Maccoir 30 r m Bogy mac-
cor 270 r.

IIpumep 4. Kaxyro maccy 600b. Heobxo0umo 0obasumsv K pacmeopy Mmac-
coii 200 2 ¢ maccosoii doneil zudporxcuda xkanus 12 % O0as npuzomosieHus
pacmeopa ¢ maccosoil doneil zudpokcuda karus 5 %?

Hano: Pemenue
m,(pactBopa) =200 r 1. Beruuncaum maccy KOH, comepskarerocs
w; (KOH)=12 % =0,12 B IIEPBOM pacTBOpE:
— o —
w, (KOH) =5 % =0,05 m(KOH) = w(KOH) - m(pacTBopa);
m (Hy0) —? | m(KOH) =0,12-200 r=24 r.
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2. ITockonbky sTa :Ke macca KOH (24 r) Gymer comep:KaThbCcsa WM BO BTO-
POM pacTBOpE, BLIUMCINM MacCy 3TOTO PacTBOpAa:
m, (pacTBopa) = m(BellecTBa) ,
w, (BellecTBa)
m(KOH) _ 242

w, (KOH) _ 0,05 _ 480,

m, (pacrBopa KOH) =

3. ¥Y3maeMm mMaccy BOAbI, KOTOPYIO HEOOXOAMMO AOOABUTH K IIEePBOMY pac-
TBOPY, IJIA MOJIyuyeHuA pacTBopa maccoit 480 r:

m(H,0) = my(pactBopa) — m,(pactBopa) =480 r— 200 r =280 r.

OrBerT: nasa pasbaBienus pactsopa maccoii 200 r ¢ maccoBoii moJeii pac-
TBOPEHHOTrO BelfecTBa 12 % mo obpasoBaHmus pacTBOpa C MaccoBoil poJjeit 5 %
HeobOxomuMo no0aBuTh Bomy maccou 280 r.

Maccosas 0ons pacmeoperHH020 6eu,ecmea — 3Imo 6eLUYUHA, DABHAA
OMHOUWLEHUIO MACCHL PACTE0PEHHO20 6eUW,eCMEa K MACCE PACMEODPQ.

Maccosas dons (%) coomeemcmeyem macce (2) pacmeopeHHozo e-
wecmaa, codepicauiezocs 8 pacmeope maccoit 100 e.

Bonpocbl 1 3apgaHus

1. [InA 4ero Hy>XHbl TOYHbIE KONMYECTBEHHbIE XapaKTEPUCTUKM cOCTaBa pacT-
BOpOB?

2. Yto nokasbiBaeT maccoBas [0S pacTBOPEHHOro BellecTsa?

3. OnpepenvTe mMaccoBylo [OMIO BeELLECTBA B pacTBoOpe, MOMy4YeHHOM Mnpu pac-
TBOPEHUN BellecTBa Maccon 8 r B Boge macconm 12 r.

4. Paccuutante mMaccy HUTparta HaTpusi, cofepxXallerocsi B pacTBOpPe MacCcom
50 r, ecnu maccosas gons conu B Hem pasHa 0,20 (20 %).

5. [insa npurotoBneHus paccona nns MapuHoBaHUs OrypuoB TpebyeTcs pacTBop
NOBapEHHON CONKM C MaccoBon fonen 7 %. Paccuutarite o6bem Bogbl U Mac-
Cy MOBapeHHOW COMu Afs MPUroTOBMIEHWS paccofia Ha OBE TPEexXSUTPOBbIE
6aHKM OrypuoB, ecnu Ha ogHy 6aHKy TpebyeTcsa npumepHo 1,7 Kr paccona.

6. [pu BbINapuBaHuKn pacTteopa docdaTa kanua maccon 150 r nony4mnm Teep-
Obln octatok maccon 30 r. Yemy paBHa maccosas gonsa K;PO, B pactBope?

7. PaccuuTante maccy yKCYyCHOM KUCMOTbl, COAepXallencs B CTONIOBOM YKCyce
mMaccor 500 r, ecnn maccoBas [ons KUCAOTbl B HEM paBHa 9 %.

8. PacTtBOp cynbthata HaTpusa maccor 200 r ¢ MaccoBoOW OOMer conuv, paBHOM
0,225, pazbasunn sogon mMaccon 250 r. Hemy paBHa maccosas [OnsA CYrib-
haTa HaTpusi B HOBOM pacTteope?
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9. I3 pactBopa cynbdata megu(ll) maccor 340 r ¢ mMaccoBOW [Onen conwu,
paBHon 12 %, Bbinapwunu Bogy Maccon 40 r. Yemy paBHa maccoBas [Oons
conu (%) B MOMy4eHHOM pacTeope?

[oToBuMmca K onumnuapam. B MeguumHe LLUMPOKO NpuMeHsieTcs OU3nonorn4eckum
pacTBoOp, B KOTOPOM Maccosas [ons xnopuaa Hatpua coctasnset 0,9 %. MNpepnoxu-
Te cnocob NpUroToBieHNs OU3NONOrMHYECKOro pacTBopa M3 Jpyroro pacrteopa xiopu-
Ja HaTpua maccon 400 r ¢ maccoBow gonen conu, pasHon 10 %.

§ 51. MonsipHas KOHUeHTpauus
pacTBOpPEHHbIX BeliecTB

MaccoBast D0Js1 BellleCTBA KaK XapaKTePUCTUKA KOJUUYECTBEHHOTO COCTAa-
Ba pacTBOpa He Bcerjga yno0Ha B IPUMEHEHHUU K KUIKUM pacTBopam. OObIU-
HO JKUIKOCTU M3MEPSAIT B €IMHUIAX 00beMa: JUTPAX WIN KyOMUeCcKHUX e-
muMerpax. I[09TOMY CYIIIECTBYIOT APYrHe CIOCOOBI BBIPAMKEHUS COCTaBa
PacTBOPOB, C OJHUM M3 KOTOPBIX BaM IIPEACTOUT IIO3HAKOMUTLCS B 9TOM I1apa-
rpade.

ITOT cI10co0 BHIPpAKEHUS COCTaBAa PACTBOPOB HA3LIBAETCS MOJLAPHAS KOH-
uyenmpayus geuecmaea 8 pacmeope. Cocod MO3BOJISIET OIPEAEJUTH COCTAB
pacTBopa II0 COAEePIKAHUI0 XMMHUYECKOrO KOJMYECTBA BEIEeCTBA B EIUHUIE
o0’beMa pacTBopa.

MonsipHasi KOHLeHTpauus pacTBOpeHHOro BellecTBa c(X) — BenuyuHa, pas-
Hasi OTHOLLUEHUI0 ero XMMMU4YEeCKOro KonmyecTsa K o6beMy pacTeopa:

S 10, N
c(X) = V (pacTtBopa)

MousiapHad KOHIIEHTPAIA BBIPAYKAETCSA B MOJE/IMS.

Eciu B 1 am® pacrBopa comepsxurca 1 MOJb BeI[eCcTBa, TAKOM PAaCTBOD
HAa3bIBAIOT OJHOMOJIIPHBIM M MHOTZA ob6osHauaroT 1M, ecau 2 mMoabL — ciie-
IOoBaTeJbHO, pacTBOp AByxMoJapHbIH (2M). O6osmauenume «0,212M pac-
tBop HNO;» ykaswiBaer, uto B 1 am® (1 1) pacTBopa cogepsxutca 0,212 moan
a30THOI KHCJOTHI.

[ BBIUMCIEHUS MOJISPHON KOHIIEHTPAIIMU BeIlleCTBa B PAcTBOpPe Heo0-
XOAUMO 3HATh: XMMHUYECKOE KOJUUECTBO BellecTBa (MOJb) U 00BEM PacTBO-
pa (mm®). Ecoim B ycioBHE 3aJaul yKasbIBaeTCsA Macca BeIecTBa, TO Heoo-
XOAUMO 3HATH ero (PopMyJy, pPacCunUTaTh MOJAPHYIO MacCy X XUMUYECKOe
KOJIMYECTBO, a 3aTeM BOCHOJIb30BaThCsA (hOpMYJION pacuera MOJAPHOU KOH-
LeHTPaIMU PACTBOPEHHOr0 BeI[eCTBa, IPUBEIEHHOMN BBIIIIE.
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IIpumep 1. Onpedeaume MOAAPHYIO KOHUEHMPAYUUIO CEPHOIL KUCJLO-
muL 6 pacmeope o6semom 300 cm®, eciu 6 Hem codeprcumcsa KUCLOMA MaAC-
coit 14,7 e.

Hano: Pemenue
V(pactBopa) = 300 cm® 1. Beruucaum xumMmyeckoe KosmyectBo H,SO,
m(H,S0,)=14,7r B pacTBope:

n(H,S0,) = m(H,S0,) : M(H,S0,) =

C(H2804) - ?
=14,7 r: 98 r/moap = 0,15 mMoJIb.

2. Bripasum o6beM pacTBopa B am° (1 am® = 1000 cm®):
300 cm® =0,3 gmd.
3. PaccunTaeM MOJADPHYIO KOHIEHTDAINIO KUCIOTH B PACTBODE:
¢(H,S0,)= 0,15 mousb : 0,38 am® = 0,5 moan/am>.

OTBeT: MOJIAPHAA KOHIEHTPAIIASA CEPHOH KUCJIOTHI B PACTBOPE PaBHA
0,5 Moub/mM3.

1A TpUrOTOBJIEHUWS PACTBOPOB C ONpeAeJeHHONW MOJAPHONW KOHIEH-
Tpalueil BeIllecTBa MCIIOJb3yeTCSI MepHas MOCyaa: MeH3yPKH, MepHbIe KOJI-
Obl, IUINHAPBI. IIpPeaIIoJaoKHM, UTO HEOOXOAMMO IIPUTOTOBUTL PACTBOP
cyabdara mexu(II) o6vemom 0,5 mM> ¢ MOJAPHOI KOHIIEHTpAIMeil BeIlecT-
Ba 0,03 mous/am®. Ilopanok meiicTBUi GyAeT CiIeLyIOIIIM.

1. IIpousBenem pacueT mo opmyJie
n(X)
cX)=c— ",

V (pacTBODY)

U3 KOTOPOU cJjenyeT, UTO XUMHUYecKoe KoamuecTBO BemlecTBa n(CuSO,) =
= 0,03 moun/am® - 0,5 qm® = 0,015 moub.

2. Maccy cyabpara Mmenu, HeoOXOAUMYO AJA IPUTOTOBJIEHUS PAaCTBOPA,
BBIUHMCJISIEM II0 popMy.JIe:

m(CuS0,) = n(CuS0O,) * M(CuSO,) =0,015 mousb * 160 r/moab = 2,4 .

3. BaBecuM COJIb PACCYMTAHHOI MACCHI.

4. B3BeIIeHHYIO COJIb IIOMECTHM B MEPHYIO KOJIOY M PACTBOPUM CHAadasa
B HeGOJIBIIIOM KOJUYECTBE BOJBI.

5. onbeM B K016y Bogbl o oTMeTKH (pucku) 500 cm?® (0,5 nm®) u, 3a-
KDBIB IIPOOKOIl, IepeMeIaeM pacTBop.
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IIpumep 2. Paccuumaiime maccy zudpoxcuda xanus 6 0,4 om® ezo pac-
meopa, mosaprnas kKonuyenmpayus KOH 6 komopom pasua 0,2 monv/om®.

HanaoO: Pemenne

V(pacrsopa) = 0,4 am® 1. Beruncaum xuMudueckoe KoamudectBo KOH
c¢(KOH) = 0,2 mons/am® B pacTBope:

m(KOH) — ? n(KOH) = V(pactBopa) * ¢c(KOH) =
=0,4 am® - 0,2 moub/am® = 0,08 MOJIB.

2. Beruncaum maccy KOH:
m(KOH) = n(KOH) - M(KOH) = 0,08 moxs * 56 r/mons = 4,48 r.
OrBeT: m(KOH)=4,48 r.

T'azoobOpasHbIe BellecTBa Pa3IMUYalOTCs IO CBOEH PACTBOPHUMOCTH B BOJE.
Hanpuwmep, maxkcumanbHble 00beMbl amMmmuaka NH; u kuciopozxa O,, KoTo-
pBIe MOXKHO PacTBOPUTH B Boge oobemoM 1 am?® (20 °C), cocraBasaior 702 am®
u 0,031 gm®. Mcxonsa 3 o6beMa pacTBOPEHHOTO rasa, MOMKHO HAHTH ero Xu-
MHUYECKOe KOJIMYECTBO, a 3aTeM — MOJISAPHYI0 KOHIIEHTPAI[MIO PACTBOPEHHO-
IO BeIlecTBa:

VX)),
Vm

n(X)

n(X) = 7 (pacrsopa)

c(X) =

IIpumep 3. X.10p0o60odopod obsemon (H.y.) 201,6 Om® pacmeopunu 6 60de
u nonyuusu pacmeop obsemom 2 Om’. Paccuumaiime MOLAPHYIO KOHUEHMPA-
uur HCI 6 amom pacmaeope.

HaHno: Pemenue
V(pacrBopa) = 2 /11";3 1. BolumcamM XmMHUYecKOe KOJHMYEeCTBO PaCTBO-
V(HC]) = 201,6 nm peuuoro HCI:
c(HCl) — ? n(HC) =V(HC)) : V, =
=201,6 nm®: 22,4 gm®/Moab =9 MOJIb.

2. PaccunTaeM MOJAPHYIO KOHIIEHTPAIUIO XJIOPOBOAOPOAA B PACTBODE IO
dopmyJie:
¢(HCl) = n(HC)) : V(pacTBopa) = 9 moub : 2 am° = 4,5 Moab/am>.

OrBer: c(HCl)=4,5 mons/am3.
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L) Bonpocbl 1 3agaHus

1. Y10 NokasbiBaeT MONApHasA KOHLUEHTpaumsa BeLlecTBa B pacTBope?

2. Yem otnnyaeTcs MonsipHas KOHLUEHTpaums pacTBOPEHHOro BellecTBa OT ero
MaccoBOW OONM B pacTeope?

3. Kak n3meHuTCA MosnsipHas KOHLIEHTpauus BeLlecTBa B pacTBOpe, eCciv K He-
My 006aBUTb NOpLMIO BOAbI?

4. B Bawem pacnopskeHun UMeeTcs Xopua Kanbumsa maccon 44,4 r. Kakomn
06beM pacTBopa C MOSISIPHOM KoHUeHTpauuern 0,2 Monb/aM® MOXHO MPUroTo-
BUTb U3 3TON COMMU?

5. YkaxuTe Maccy noBapeHHOn cofnn, KoTopas COAepXUTCHA B ee pacTBope 06b-
eMoM 1,2 om® ¢ MOMSIPHOM KOoHLUeHTpauuein conv 0,01 monb/ame.

6. Kak npurotoBuTb pacTBOpP C MOJSISAPHOW KOHLIEHTpauuen rmgpokcmga HaTpus
1,2 Monb/OM®, ecnn B BalleM PacropsikeHUn UMeeTcsi MepHas konéa 06b-
emom 0,5 gm3?

7. B ante4HOM priakoHe WMOAHOM HacTonkuM o6beMoM 10 cM® copepXuTcs mog
maccor 0,50 r. Paccuntante MONSpHYO KOHLEHTpaumio noga.

loToBuMca K onumnuagam. B npouecce NpurotoBneHns pacteopa ¢ MONAPHOM KOH-
LeHTpauuwen sewlectea 0,3 Monb/aM® 6bin MPOU3BEAEH CreayloLMin MopPsSAoK Aei-
CTBUI: CHayana MepHas Konba Obinia HaronHeHa Bogon Oo metku 1 om®, a 3aTtem
B Hee BCbIManuM BEeLIecTBO XuMumYecknm komnuyectBom 0,3 monb. Bbino nu 3apaHue
BbINMOSTHEHO MNpaBUSIbHO? Bonbllue nnM MeHblle OyOoeT KOHUEHTpauus Mosy4eHHOro
pacteBopa? YKaxute JonyLleHHble OLUNOKM.

IIpakTuueckas padora 4

IIpuzomosnenue pacmeopa ¢ 3a0aHHOU Mmacco8oli donel
U MONAPHOU KOHYeHmpayueil pacmeopennozo éeu,ecmea

I[env pabombl: MOBHAKOMUTHCA CO CIIOCOOOM IIPUTOTOBJIEHUS PACTBOPA
C 3aJaHHON MAaCCOBOI JOJiell 1 MOJIIPHONM KOHIIEHTPAIMell PacTBOPEHHOI'O Be-
I[eCTBA; 3aKPEINUTh 3HAHNUSI O KOJMUYECTBEHHOM BBIPAYKEHIM COCTaBa PacTBO-
POB; IOBTOPUTH OCHOBHBIE IIPaBUJA IMOBEAeHUA W PabOThl B XMMUUYECKON Ja-
OopaTopuu.

Xonm paGoTai:

1. IIpuroroBiieHHe PacCTBOPA C 3aJaHHOM MACCOBOI J0Jieil BellecTBa.

a) PaccumraiiTe Macchl BeIiecTBa U BOAbI, HEOOXOMIMMbIE AJIS IPUTOTOBJIE-
HUS pacTBOpAa C 3aJaHHOU MaCCOBOH MOJIell PAaCTBOPEHHOT'O BEIIleCTBA.

0) BsBecbTe paccumTaHHYIO MAacCy BeIlleCTBA M aKKypPaTHO BCHIIILTE €ro
B KOJIOy.
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B) OTMephTe MEPHBIM MUJWMHIPOM HYMKHBIH 00beM BOJBI, OPUEHTUDY-
fICh II0 HU)KHEMY MEHUCKY *KUAKOCTU. I[IOCKOJBKY IJIOTHOCTH BOJABI PaBHA
1 r/cm?, To 06beM Boabl (cM®) 6ymeT UMCIEHHO paBeH ee Macce.

r) B xoj0y ¢ TPUTOTOBJIEHHONH HaBEeCKOW MeAJIEHHO BJIeiTe OTMepeH-
HOe KOJIMYEeCTBO BOJIBI, IIOCTOSAHHO IIePeMeNInBas O IIOJHOTO PACTBOPEHU
BeIIecTBa.

2. Paz6aBienue IIPUTOTOBJEHHOI'0O pacTrBOpa.

a) OTMepbTe MepHBIM IUIXHAPOM Boxy oosemom 50 cm? (aro 6yzer 50 T)
U IpUIeiiTe K paHee IPUTOTOBJIEHHOMY PAaCTBOPY. YBEIMUMJIACH UJIN YMEHb-
IIMJIach IIPU STOM MAacCOBasfA HOJIsI PACTBOPEHHOI'O BeIlleCTBa B pacTBope?

6) PaccuuraiiTe MaccoByIO JOJI0 PACTBOPEHHOI'0 BEII[eCTBA B PACTBOPE II0-
cJie ero pas0aBJieHHUA.

3. IlpuroroBeHue pacTBopa ¢ 3aJJaHHON MOJISIPHOM KOHI[EHTpalueil Be-
IecTBa.

a) PaccuuraiiTe maccy BemecTBa, HeOOXOAMMYIO AJId IPUTOTOBJIEHUSA pac-
TBOpA.

6) BrumameavHo HabawOailime 3a mem, KAK yiumeJsb 20mosum pacmeop
Heo06x00UMOll MONLAPHOU KOHUEHMPAYUL!

¢ B3BEIIMBAET HEOOXOAMMYIO MAacCCy BeIlleCTBA M II€PEHOCUT B MEPHYIO
KO0JIOY;

¢ PACTBOPSAET BEIeCTBO B HEOOJIBIIIOM KOJUYECTBE BOIBI;

e MOBOIUT O00'BEM PACTBOPA IO 3aJaHHOIO, IPUJINBASI BOLY.

§ 52. Bopa u pacTBopbl B XXU3HU
N AeATEeNbHOCTU YenoBeKa

Hapany ¢ Bo3ayxoM 1 IIOUYBOM BOJA SBJISETCSA IIAaBHOM COCTABHOM UACTHIO
cpenbl, B KOTOPOU JKMBET YeJOoBeK. Boma — Hallle riaBHOe 00TaTCTBO, ee HU-
yeM HeJIb3s 3aMeHUTh. Benb, KaK BbI yiKe 3HAETe, YeJOBEUECKUU OpPraHu3M
0oJIbIlle YeM HaIlOJOBUHY COCTOUT M3 Boabl (puc. 115, c. 230).

YesoBeK He MOXKET KUTH 0e3 BoAbl. Ecju 0e3 MUIy YejIoOBEK MOJKET IIPo-
JKUTH OOJIbIIIE MecsdAlla, TO 0e3 BOALI — BCEro HeCKOJbKO nHei. C yuacTtuem
BOIBI TPOUCXOAAT IMPAKTHUYECKN BCE€ OCHOBHBLIE OMOXHMHUECKNE IIPOIeCChI
B KMBOTHBIX M PACTUTEJbHBIX OpraHuaMax. KJIeTOUHBIH COK, KOTOPBIH 3a-
MOJHSET KJEeTKU JKMBBIX OPraHM3MOB, IIPEACTABJsET CO00il pacTBOp pas-
JINYHBIX HUTATEJIbHLIX M OMOJIOTMYECKN AKTHUBHBIX BEIIleCTB B Boze. B sTom
pacTBOpe W TIPOUCXOIAT BCe BaKHEHNINIMEe XWUMUYECKUE PeaKI[uu, KOTOpPbIe
00ecIeunBaIOT KU3HEIESITeIbHOCTh OPTaHN3MOB.
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Mo3zr Ckenet 83
75 % BOMbI 22 % BOfbl o’
W,

KpoBb MbiLwpl ‘ '
92 % BOAbl 75 % BOApbI
—_

Puc. 115. CogepxaHve Bofpl B OpraHM3me 4enoseka

TeosioruuecKkue OpoIlecchl, IMOYBOOOpasoBaHME TaKKe HEBO3MOKHBI 0e3
BoAbl. OTPOMHOE KOJIMYECTBO BOJBI M PACTBOPOB HMCIIOJIb3YETCA MPOMBIIIIEH-
HOCTBIO W CEJIbCKUM X03AKUCTBOM. I1I0 OIleHKaM y4YeHbIX, B MUPE €KeTHEeBHO
pacxogyerca B cpegHeM 0osee 5 M® BOABI Ha UeslOBeKa: CIOLA BXOAAT PACXO-
OBl Ha JHUYHBIE HYKIbI, CEJbCKOXO03ANCTBEHHOE IIPOM3BOJACTBO U ITPOMBIIII-
JeHHOoCThb (puc. 116).

Ha mamreii nuianere ectsb cosieHasa (MOpPCKas) U mpecHas Boja. Jloasa mpec-
HOIT BOABI cocTaBiseT Bcero 2,7 %, M3 KOTOPBHIX 0ojsee 2 % cocpemoTOUeHO
B TOJAPHBIX JIbJaX W JeJHUKaX. B ¢BA3M ¢ HEXBATKOU IIPECHOM BOIBI
B IIOCJIefHME TOAbI paspaboTaHbl IIPOEKTHI TPAHCIIOPTUPOBKU alicOeproB
(puc. 117) m3 paiionoB CeBepuoro m H)KHOTO II0JIOCOB HEIOCPEACTBEHHO
K moTpebuTensaM Boabl. OJHAKO 9TU MPOEKTHI ITOKA HE peajn30BaHBbI.

Bce mpupogHabie BOABI ABAAOTCA pacTBopaMu. OHU MMEIOT OTPOMHOE 3Ha-
yeHHNe OJIA JKUSHU HPUPOILI 1 UesioBeKa. VI3 IpuPOSHBIX BOIHBIX PACTBOPOB
o0pasoBajiiCh TOPHBIE IIOPOJLI U ITOUBBI. PacTeHusa O0epyT Bce HEOOXOAMMBIE
IS HUX BelllecTBa U3 IIOYBHI TOJIHKO B BUIE PACTBOPOB. Y CBOEHME TUIIY YeJI0-

BEKOM U KMBOTHBIMHU TaK:iKe IPO-
UCXOOUT OJarogaps pPacTBOPEHHO-
CenbCcKoe X038IMCTBO MY COCTOSHHIO. XUMHUYECKHUe pe-
aKImuu Kak B JabopaTopuu, TakK

. MpoMBbILLNEHHOCTb M Ha I[IPOU3BOJACTBE IIPOTEKAIOT

ObICTpee, KOTJla pearupyoInue Be-
40 % BbITOBbIE HyXXabl 1IecTBa HAXOAATCA B PACTBOPEH-
10 % HOM cocToAHuU. MHorue Jexap-
CTBEHHbIE IIpenapaThbl IPUMEHS-
Puc. 116. Pacxop Bogbl Ha pasnuyHble HyXAbl I0TCA B BUJe BOLHBIX PacTBOPOB.

50 %
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Ilo BesmuMHE MAaCCOBOM JOJH pac- |

TBOPEHHBIX coJjieit (T. e. 0 MUHepaIu3a-

IIUY) TPUPOSHBIE BOABI AEJISATCA HaA IIpec-

Hble (IUThEBBIE), MUHEpAJbHBIE U pac- " 4
cosbl. B mpecHOoil Bojme MUHeEpaIM3alus J '
He moJkHa npeswimathk 0,1 % . YV mune-
pPaJLHBIX BOJ COJep:KaHUe pPacTBOPEH-
HBIX coJieil moxoxutT mo 4 % . Munepaiu-
3aIusi BOJl PACCOJIOB JOCTUTAET HECKOJIb-
KUX JeCATKOB IIPOIEHTOB.

B Hamreit pecriyOsmke nmeercsa 6ojee
200 mecTOpOX/leHUI TIOA3EMHBIX BOL U pyc 147, ANCOEpPr — MCTOYHUK NPECHOM
cBpiie 60 MCTOYHWKOB MHUHEPANBHBIX pgopp
Boz. Paccoursl, 3aseratorue Ha 60JbIIOMN
rayoune (2—4 kM) Ha fore Bemapycu (B BocTounoi yactu Ilosechs), xpanar
TpoMagHBIE 3alachl COJIell Pa3IWYHBIX METAJJIOB, B TOM YUCJIe U OYeHb DPeA-
KHUX. 9TO BechbMa IIePCIEKTUBHBLIA WMCTOYHUK MIPOMBIIIJIEHHOTO MMOJYYEeHU
HEKOTOPHIX ITeHHBIX BEIeCTB, IIPeKIe Bcero 6poma u moxa (puc. 118).

\ e N

300 — 460 5

L

.

/Y g
,./"ﬁ {; MuHck ‘,/H,UJ ']\\
\ ~

>
\

1,5—45

Copepxanue, r/om®

CTpoHuuni

Bop Nop Tntnn

Puc. 118. CoctaB pacconoB BOCTOH4HOW YacTu lMonecbs

NMpaBoobnagaTtens HapoaHas aceeTa
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IIpobaema kKavecmaa 800l

Hy:xnHo sim 6epeus Bony? Ha mepBuIil B3TJIA] KasKeTcd, UTO HA 3eMJe BO-
Ibl focraTouno. Ha camom mesie HeMHOTUM 6oJiee 1 % OT 001IIero KoamdyecTBa
BOJBI YEJIOBEK MCHOJB3YeT [AJIs CBOUX HYIKI, IIOTOMY YTO OCHOBHASA YaCTh BO-
bl Ha IJIaHeTe coJieHad. [[J1s Toro 4yToObl ee MPUMEHATDH B OBITY U IMPOMBIIII-
JIEHHOCTH, He0O0XOAUMO M30aBUTHCA OT COJIeil, KOTOpble B HEM HaXONATCA.
BTy BOAYy HeJIb3dA IINTHb, OHa HE€ IIOAXOOUT MJIA MHOTI'MX TEeXHHNYECKUX IleJIefI.

@

Puc. 119. OCHOBHblE UCTOYHUKM 3arpsi3HeHus Bodbl: 1 — KUCNOTHblE JOXAW, 2 — MUHeparb-
Hble yOo6peHns U cpedcTBa 3alUuTbl pacTeHun, 3 — oTBasibl FOPHbIX MOPOA U OTXOLOB MPOU3-
BOACTBa, MYCOpPHble CBasikKn, 4 — ObITOBblE CTOKW, 5 — MPOMbILLIEHHbIE OTX0dbl, 6 — KaTa-
CTpobl HepTEHANMNBHbLIX CyOOB

3amachl IPeCcHOl BOALI B IPUPO/e OrpaHnueHbl. Ee yike HeJOCTaTOYHO BO
MHOTUX peruoHax mmupa. IIpuromgHocTh BOABI IJs IMUTHSA, MCIOJL30BaHUE B
OBLITY U IIPOMBIIILJIEHHOCTY 3aBUCAT OT €e KauecTBa: IIPO3PAYHOCTH, OKPACKH,
BKyca, 3alaxa, sJIeKTPOIIPOBOJHOCTH, KECTKOCTH, Haanuusa npumeceit. K co-
JKaJIEHUIO, BOJA B IPUPOJE BCe OOJIbIE 3arpsa3HAETCA CAMBIMU Pa3JIMYHBIMU
OTXOJAaMHU JKU3HeAeATeJbHOCTH uesioBeKa. Ha pucynke 119 mokasaHbI OCHOB-
Hble OYTU 3arpsSsHEHUs BOJOEMOB — MKCTOUHUKOB IIPECHOU BOAbI. TBepanie
OTXOJBI eJIAI0T BOAY HEIIPO3PAYHON [JIs COJIHEUHOrO CBETA, UTO HPUBOAUT K
HapyIeHuio mpoiiecca oTocuHTeda. VI30BITOUHOE Colep:KaHue B BOJe HUTpPA-
TOB 1 (pocaToB BHI3BIBAET YCUJIEHHBIN POCT B BOJOeMaxX BOJAOpocieii u 6OJIoT-
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HBIX pacteuuii (puc. 120). B KOHEeUYHOM cUeTe 5TO HPUBOAUT K HaPYIIEHUIO
SKOJIOTUYECKOr0 PABHOBECHUS B BOJZOEMAaX.

Muorue m3 OTXOMIOB, 3aTrPA3HAIOIIMX BOJOEMbLI, COAeP;KaT BeChbMa TOK-
CUYHBIE BeII[eCTBA, CIOCOOHBIE HAKAILIMBATHCS B OPraHM3MAaX KUBOTHBIX,
a saTeM II0 IeIN IMUTAHUS MMONAJAaTh K YeJIoOBeKY. B 3arpssHeHHBIX BOoJOeMax
rubHYT pacTeHus, JKMBOTHBIE. Boja, McIapssch C IIOBEPXHOCTH BOJOEMOB,
obOpasyer B arMmocgepe 00jlaKka, KOTOPbIe HACBIIIIAIOTCA OTXOLAMU IIPOMBIIII-
JIEHHBIX TPEeNNPUATUN U TpaHcropTa. V3 HMX HA 3e€MJII0 BBIITAJAIOT Ocaj-
KU B BUJle PACTBOPOB KHUCJOT (KHCJIOTHBIE JOKAN), KOTOPbIE OMAaCHbBI AJA BCe-
ro "KMBOT0. Y CTAHOBJIEHO, UTO IIPEBLIMIEHNE AOMYCTUMOI0 YPOBHSI HUTPATOB,
TSKeJIbIX MeTAaJIJIOB, HEKOTOPBHIX OPraHMUYEeCKUX BeINeCTB B HUTLEBOII Boje
MOXKeT IIPUBOAUTh K BOBHUKHOBEHHUIO Psifa 3a00JIeBAHUM.

IlosTOoMy OueHb Ba)KHO Oepeub BOJY, PacXoJOBaTh ee 9KOHOMHO, He 3a-
TPASHATE.

st Toro 4To6bl 9KOHOMUTL BOAY, HE MOIYCKATh HEHYKHBIX TpaT, yue-
Hble paspabaThIBAIOT Pas3JMUYHBLIE CIOCOOBI COKpAIeHHs ee pacxoia B Celb-
CKOM XO03sIICTBE, IIPOMBIIILICHHOCTH, OBITY. I[JIsT 9TOr0 Ha IIPOU3BOICTBE CO3-
IaloT 3aMKHYTBIE€ ITUKJbI MCIIOJb30BAaHUSA BOJbI, TEXHOJOTUU SKOHOMUUHOI'O
WCIIOJIb30BAHUSA U COBEPIIIEHCTBYIOT CIOCOOBI ee oumcTKU (puc. 121).

HaBatiTe Oynem Oepedyb BOAY, 9KOHOMHO €e PacXoI0BaTh, 3aKPhIBATH Kpa-
HBI, HE 3aCOPATH BOJOEMbI, 3a00TUTHCA O COXPAHEHUN UUCTOTHI MCTOUYHUKOB
YMCTOM BOABI!

Kaxaniii uesioBeK MOJKEeH IMOMHUTH O HEOOXOAMMOCTY SKOHOMUU BOMBI,
yTOOBI HAIIIUM IIOTOMKAM He IIPUIIJIOCHh KOTrAa-HuOyab ocTaThcsa 6e3 9TOoro ca-
MOT'0 3aMeUaTEeJHLHOT'O BeIecTBa Ha 3eMJie.

Puc. 120. Bogopocnu B Bogoeme, Puc. 121. Coopy>xxeHusi NpOMbILLNIEHHOMN
3arps3HeHHoOM hoCEOPHBIMU YA0OPEHNAMU OYUCTKU BOObI

NMpaBoobnagaTtens HapoaHas aceeTa
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Kpome Boabl, B KauecTBe pPaCTBOPUTEJEH HCIOJIB3YIOT TaK HasbIBae-
MbIe OpTaHNUYecKue PACTBOPUTENN — O€H3WH, CIUPT, alleTOH U APYTUE KUL-
KOCTH, C KOTOPBIMHM BBl ysKe CTaJKMUBaJuch B ObiTy. Hampumep, Kup He
pacTBOpsieTcs B BOJe, HO JIETKO pacTBopseTcsa B OeHsmHe. IlosToMy KUD-
Hble IATHA C TKAHU yIaJadoT («BbIBOZAT») OeH3mHOM. Kpucraaauue-
CKUI MOJ B BOJle TaKiKe NMPaKTUUYEeCKU He PACTBOPAETCS, II09TOMY M3BECT-
HBII BaM aITeUYHBIA PACTBOP MOJA TOTOBAT PACTBOPEHUEM €ro B CIIHUPTE.
IJiss pacTBOpeHUs JIAKOB IINPOKO MCIIOJB3YIOTCS AlleTOH U APyTue PacTBO-
puTean.

OpranuuecKkue pacTBOPUTENU MIPUMEHAIOTCS ITPU IPOU3BOJICTBE JIAKOKpa-
COUHBIX MaTepuaJjyioB. IIpaBma, B mocjieiHee BpeMsi OHU BCe Uallle 3aMeHSIOT-
¢ BOJAOAMYJBCUOHHBIMU KpacKaMHu. ITO CBSI3aHO C Te€M, UTO OpTaHuUYecKU’e
pacTBOPUTEJIN B IIPOIeCCe BBLICHIXAaHUA KPACOK HCIIAPAIOTCA, 3arpA3HAA IIPU
9TOM OKPYJKAaIIyI0 CPeny.

B MegurmHe HEBOIHBIE PACTBOPUTENN WCHOJNB3YIOTCA IIPU IIPUTOTOBJIE-
HUU JIeKapCTBEHHBIX CPEICTB, HAIPUMEP Pas3IMYHBIX CIHUPTOBBIX HACTOEK.

OprannuecKkue pPaCTBOPUTENU IMUPOKO HPUMEHSIOTCSA [Jis BbIAEeJeHUS
MaceJ U3 ceMsH pacTeHuii. Hampumep, moaydaeMoe TAKHUM CIIOCOOOM PaIico-
BO€ MacJIo B IIOCJIETHIE T'OJIbI HAUNHAIOT NCI0JIb30BaTh HE TOJBKO B MUIIEBOM
IIPOMBIIIIJIEHHOCTH, HO U B KaUeCTBe aJbTEePHATUBHOTIO TOILJINBA B ABUTATEIAX
BHYTPEHHET0 CropaHus.

Boda u pacmeopv. uzparm 6aiHYI pOJLb 8 npupode, HUSHU U
desmeavHoCcMU Len08eKdA.

3anacvl npecroil 600vL 8 npupode 02paAHUUEHbL, NOIMOMY 600y HAAO
Oepeib, IKOHOMHO pacxodosamb U He Jonyckambs 3azpA3HeHUs 6000eMO08.

n Bonpochkl 1 3agaHus

1. Kakylo ponb urpaeTt Boga B Npupofe W XU3HW YenoBeka?

2. I3BeCTHO, 4TO MPOAOIMKUTENIbHOE YNOTPe6eHne OAUCTUMNMPOBAHHOM BOAbI
BpedHo aonsa opraHuama. Kak Bbl gymaeTte nodemy?

3. Paccuutanite notepu BOAbl B KBAPTUPE 3a CYTKU, €CNU U3 HEMIIOTHO 3aKpbl-
TOro KpaHa BblTekaeT Boja o6bemom 1 Om® B MUHYTY.

4. PaccunTtanTe, CKOMbKO BOAbl Bbl OO/MKHbI MOflydyaTb C NULWENA B [OEHb,
€Cnn oNsa coxpaHeHus BOOHOro 6anaHca 4enoBeKky HeobxoauMma Boda mac-
cort 40 r Ha 1 Kr maccel Tena. BeinonHuTe Takue pacdeTbl A1 BCEX 4Y/1eHOB
BalLUeln CeMbM.

5. MNMpuBegnte npumepbl BOOHbLIX U HEBOAHbLIX PacTBOPOB, NMPUMEHSAEMbIX B MO-
BCEOHEBHOW XXWU3HW.
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OTBETbI

10. 1,661-102* r. ToToBumca k omnmmuagam. Cepa.

10. B 10 pas. 11. H;PO,, B 1,56 pasa. 12. P, — 124; HCI — 36,5; SO; — 80; H,CO; — 62.
5. a) ¥YBenuuurcs B 5 pas; 6) yMeHbIIUTCA B 7 pas.

5. a) 1,51-10%* moxexyn; 6) 3,31:10% aramos; B) 2,76+10%° moxexyim; r) 9102 dopwm. en.
6. OnMHAKOBOE YMCJIO MOJIEKYJI; pasHas Macca. ['0TOBMMCA K OJHMIHAAAM. 2 MOJIb.

2. 192 r/moub. 6. 224 nm°. 7. a) 48 v/Moub; 6) 28 T/Moub; B) 98 r/Mob; T) 102 T/MOMB.

1. a) 822,22 mouss; 6) 4,52 moss; B) 0,0118 Moms; r) 8,71+10° mons. 2. a) 441 13 6) 73,6 13
B) 3,9 r; r) 88 kr. 'otoBumea k onmumnuagam. 0,769 moub.

1. a) 12,544 m%; 6) 53,76 nv°; B) 1,79 nm®; r) 286,72 nm®. 2. a) 4,46 Mous; 6) 0,089 MOIb.
3. 2,02:10%. 4. 194 gv?. TorosuMca k omummuagam. 51,04 Kr.

1. a) 4 monb; 6) 12 moub; B) 18 moxmb; r) 12 moms. 3. 60 am®. 4. 50 m>. 5. 29 r.
6. N, — 329,4 nv®; H, — 988,2 am®. 7. 140 am®. 8. 35 1; 7,84 am°; 0,7 moas. ToToBuMea
K omumvmnuanam. 437,47 kr; 306,23 m°.

9. Yraepoz C. 10. 71,2 r. 11. 8,96 am®.

6.19r1.7.148 r. 8. P,O, — 14,2 r; KOH — 33,6 r. 9. 2,24 av°; 10 1. 10. 16,8 r. T'oToBUM-
ca K onumnuanam. 46,2 %.

9.12,41; 11,2 am®. 10. 803,6 . 11. 21,4 r. 12. 25 1.

6. 1,62 moub. 7. 0,2 mous. 8. 38,5 r. 9. H,SO, — 9,8 r; HNO; — 6,3 r. 10. H,CO;. 'oToBUM-
ca K omuvnuagam. 0,66 mous.

9. 19,6 r. 10. 6,72 om°. 11. 48,4 r. F'oToBUMcA K omuvmuanam. 29,4 T.

9. 4,48 nv®. 10. 23,4 r. 11. 49 r. T'oroBumcsn k onummuagam. 12,6 T.

5. Mg(OH),, 55,2 %. 6. 78 r/moub. 9. 336,4 r. 10. 41,6 r. 11. 0,6 moab. 'oTOBUMCA K 0TUM-
nuagam. 14,5 r.

10. 19,6 r. 11. 4,48 nm®; 16 1. ToroBuMcs K omuvnuagam. 16 r; 0,2 Mok,

8.9,21; 4,48 nv®. 9. 13,5 1; 55,5 r. 10. 65 r. 11. 1,56 1. TotoBuMca K onmuvmuagam. 27 T.
5. 20,2 %; 15,8 %. 6. Na. 8. 184 r. 9. 0,4 moss. 10. 1169,64 r. 11. 0,3 moss. I'oroBuMes
K omummnuagam. 20,2 %.

9. 11,2 r. 10. 3,36 am®. 11. 0,4 mous; 8,96 av®. ToroBuMcs K omuvnuagam. 16,8 r.

9. Na,S0, — 5,68 r; Ba(NO;), — 10,44 r. 10. H,SO, — 58,8 r; Fe,0O; — 32 r. 11. 40,8 1;
0,24 moab. I'oroBumea ¥ omuvmnuagam. 0,6 MoJIb.

10. 0,01 mouxs; 0,8 1. 11. 11,2 gv®. ToroBuMesa k omuvmuagam. 10 r; 0,2 Mok,

1.44 1. 2. 24,8 1; 22,4 ov°. 3. 6,72 1. 4. 96,2 1; 29,12 nv®. 5. 34,2 1. 6. 31,5 1. 7. KOH —
0,9 moas; P,O; — 0,15 moms. 8. 10,8 1. 9. 6,72 xv®; 33,6 r. 10. 11,7 r. 11. 12,32 am®.
ToroBumesn k onumnuagam. Cu; 29,4 r.

6. Ha 22r.7.0,54 1.

5. 0,4 moun; 22,4 1.

8. 92 r. T'oroBuMca k onumnuaxam. Bapuii.

6. a) 39,2 r; 6) 98 r. 'oroBuMcs K onmumnuagam. 76 T.

ToroBumca K oanmmuagam. 8,43-10%,

6. 8,96 mm®.

9. Cepa. T'oroBumca k onmuvmuagam. JIuTuii.

9. 2,5 mosw; 61,5 % . I'oroBumces k omumnuaxam. 1008,5 r.

ToroBumesa k omuvmnuagam. 200 mosb.

10. 388 r; 72 r. 11. 23,3 r. 'oToBumca k onuvmuamam. 260 r.

ToroBumca K ommmnuanam. 434,75 r.

3.40 %. 4. 10 1. 5. 3162 cm®; 238 1. 6. 20 %. 7. 45 1. 8. 10 %. 9. 13,6 % . ToToBUMCS
K omuvmuagam. J[o6aBuTh Bogy obwsemom 4044,4 cm®.

4. 2 om®. 5. 0,7 r. 6. NaOH — 24 r. [To6aButs Boay mo oowema 500 cv®. 7. 0,197 moan/mame.
3. 1440 m®.
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