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[loporne BocbMUK/IACCHUKMU!

Ha ypokax xumMuu B 7 KJ1acce COCTOAIIOCH BALLIE 3HAKOMCTBO
C MHTePECHOM HAYKOi1 O BEILIECTBAX U MX MpeBpanieEnax. Ber opna-
el XMMHUYECKUM ASBIKOM, BBIACHHJIM, YTO TAKOE XUMHYECKHE
9JIeMEHTHI, KaK 0003HaYal0T MX M 00pasoOBaHHBIE UMy BelleCTBa,
K&K 3aIMCBIBAIOT XMMHYECKHE PEAKIIUH, HAYYMWINCEH BHIIIOMHATH
npocTeiiume XnMHUECKHe PACYETH!, OCYILECTBIATh XUMUIECK e
oneITHL. BaM CTajI0 M3BECTHO, YTO CYLIECTBYET MHOMKECTBO BEIIECTB,
4 YacTvI, M3 KOTOPBIX OHM COCTOAT, — TOJBKO TPM BUIA: ATOM,
MOJIeKyJia, MOH, Bbl y3HaIM MHOro uHTepecHoro o6 Okcurese u
PeppymMe — ofiHmx 13 Hanboee BAXKHBIX XUMHIECKHX 9JIeMEHTOB,
0 CBOMCTBAX MX NPOCTHIX BELIECTB — KUCJIOPOJA M JKeJiesa.

B 8 knacce xuMMsa OTKpoeT BAM HOBEIE TAMHELI. Bol ybenurech B
TOM, UTO CPeAM 3JIEMEHTOB ¥ UX COEJIMHEHHUH CYILEeCTBYeT CTPOTHiA
NOPAJIOK M TeCHbIe B3auMocBA3H. Mx obobiaer nepuoamnueck uii
38KOH, OTKPEITHINA no4uTH 140 neT ToMy HA3a] BHIAAIOUIMMCSH yye-
HeiM JIMurpuem MiBanosuueM MenieneeBuim.

OcHOBHOe BHMMAaHME HA YPOKAX XMMHUM B 3TOM y4eGHOM roay
Oyner yneseHo BayKHeHIIMM TPy1IaM (KaaccaMm) coeiuHeHuMil, uay-
YEHMIO0 UX XMMHUYECKHUX CBOMCTB. Bul y3HaeTe 0 CTPOEHUM ATOMOR,
MOJIEKYJI, MOHOB M DA3JINYHBIX BEIECTB, 0 TOM, K&K COeJIUHAIOTCH
YaCTHMILI B K&YKIOM BellleCTBE, IOJIYYMUTE Y OBOJBCTBHE OT NpOBe-
JleHUA XMMHYECKUX OIBITOB.

Brl yake ybenmnuce, 4T0 H3yuaTh XMMHIO HEO6XO0IMMO JUIA TOTO,
4TOOBI NOHMMATE, KAK YCTPOEH OKPYXKAIONIUl MHUD, TIO KAKUM
3aKOHAM OH PA3BUBAETCH, YTODOERI, 1OIb3YACH NPOAYKTAMM XUMHUE-
CKOTO IPOM3BOJICTBA, HEe paspyllaTek NPUpPOayY, a obeperaTes 1 npu-
YMHOKAaThb ee boraTcTia.

Kax nonv3oeamecs ywebrnuxkom

9roT yueGHMK NOMOXKeT BAM M3yYaTh XMMHUIO. B Hauaye
KaxAoro naparpada ykasaHo, kaKOe 3HAYCHUE MUMEET JJIA BAC
H3JI0XKeHHBI yuebHbIil MaTepuas; B KOHne naparpados chopMyin-
POBaHEI BEIBOALI. TeKCT, NMpe/cTaBI€HHBIA MENKUM mpudTOoM,
UpeHa3HAYEH [UJIA YYEHUKOB, KOTODEIE JKEJAKT PaCIIMPUTh U
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yriry6uTs cBoM 3HaHuA. JlononHuTeIbHAA HHPOPMAI U U MHTEPEC-
Hble (DAKTHI Pa3MeIIEeHE! Ha MojisiX. OCHOBHEIE ONpe/ieJIeHNs BhI/e-
JIEHBI I[BETOM, 8 HOBEIE TEDMHHBI, BAXKHbIE YTBEDPK/IEH!HA 1 CJIOBA €
JIOTUYECKUM yiapeHneM — KypcusoM. Hassanus 1a00paTopHBIX
ONBITOB M MpaKTHYEeCKMUX paboT No/IaHk! HA [{BETHOM QoHe.

IMocne kaxxporo naparpada npesoKeHb! 3aaHUA, YIIPAXKHEHHUA
M 3489y PA3IMYHBLIX THIIOB; OHM Da3MelleHbl MPeMMYIeCTBEHHO
10 BO3PACTAHMIO CJIOKHOCTH. B KOHIle yuebHHUKaA HMEIOTCH OTBETH
K HeKOTODBIM 3a/ia9aM 1 yIPaXXHEHHMAM, CJIOBADb OCHOBHBIX Tep-
MHHOB, & TAKXe NpeMeTHbI! yKasaTesb. C ero noMouieio Bsl CMO-
sxere BHICTPO HANWTH cTpaHMILY yuebHMKa, HA KOTOPOii uAeT peys 06
onpejieJIeHHOM TepMHHe, BellleCTBe, ABJIEHUH H T. X.

Baymunpas pabora ¢ yue6HUKOM IIOMOXKeT BaM riybrie 0CO3HATH
CBSI3b MEXKJy COCTABOM, CTPOEHMEM H CBOMCTBAMM BeILECTB, Ha-
YUMTHCH IPOrHO3MPOBATH ¥ OOBACHATL XUMHUYECKHe NpeBpallieHM .

ITodzomoeka Kk XumuwecKomy IKcnepumenmy

K npaxrnyeckuM paboram cnenyer TIaTeJbHO FOTOBMTL-
csi. PeKOMEeHIaI MM OTHOCHTEIBHO npasui paboTe! u TexHuKy Ges-
OMACHOCTH B XMMHUYeCKOM KabuHeTe, npuBe/leHHbIe B yYeOHUKe
nna 7 Knacca, BaM, HECOMHEHHO, HYKHO BRITIOJIHATH M B 8 KJacce.

Iloka 38 OKHOM OCEHb M BOKPYT PACTYT UBETHI, 103PEBAIOT PPYK-
THI, ArO/(bI, OBOIL{H, BBl MOXXETe MOJIrOTOBUTHCA K IOMALIHEMY 9KC-
nepumMenTy. CobepuTe M OT/IENIBHO BHICYLUMTE JIENIECTKH OKpaIlieH-
HBIX [BETOB, II0 HECKOJLKO PA3JIMIHBIX Ar0jl. 3MMOi IPUIOTOBLTE
OTBAPHI KAXJIOTO PACTeHMsT, KOTOpbIe Oy 1yT He0oOXO0MMEI /1JIA OIbI-
r0B. OHM CIIOCOBHLI M3MEHATH CBOI OKPACKY NMPH BO3AEHCTBUH
onpejieIeHNbIX BelecTB. JIJIs ONBITOB MCNONb3YHTe TAKIKE COKM
CBEeKJIbI, TEMHOIO BHHOTDA/1&, KPACHOKOYAHHO! KANyCTEI.

OcyuiecTasiiiTe [OMalHIi SKCIIEPMMEHT TOJIBKO C PA3peIleH s
ponuTese.

XumMus — yBaeKaTenbHas Hayka. MckpeHHe XeyaeM BaM ycre-
XOB B €e HBYUEHUH.

Aesmopbl



pasgeJ

KRoaunuyecTBo BenjecTna.
PacueTsI mo xuMmuuyecKum
¢opmynam

Heckonbko croneTuii ToMy Hasag alxXuMHKH,
TOTOBSACH K PA3JIMYHBIM ONLITAM U ITOCJIe X IIPOBe-
JI€HUS, Hepe/IKO B3BEIIMBAJIM BelllecTBa, onpejie-
aanu ux obvemsl. Ilocne orkperrua M. B. JloMo-
HOCOBRIM M A.-JI. Jlapyasbe 3aKOHA COXPAHEHUSA
MACCHI BellleCTB IPH XMMMYECKHX PpeaKIMfAX
XUMHA HAaYasa 6s1cTpo passuBaTsCs, obperas cTa-
TYC TOYHOI1 HAyKuU. PacueTs cTaam HeOTHeMJIeMOit
4acThiO XHMHYECKHUX UCCJIeIOBAHMA.

KonuyecrtBo BewecrBa

Marepuan naparpada nomMoXer Bam:

» BbIICHUTL CyTb OU3UYECKOH BENWYMHBI «KONUYe-
CTBO BellecTBar, a TaKHe eAWHULbl ee U3MepeHus
«MOJ1b»;

» MOHATb, CKONbKO U KaKMX H4acTuL, COAEPXMT 1 Monb
BellecTBa;

» pewarb 3apayu Ha BbIYUCNEHWE MAKM MCNONb30Ba-
HWE KoNUYecTBa BellecTBa.

KoanuecTBo BemectBa. Bur yixe 3HaeTe, uTo
BelllecTBa MOI'YT HMeTh MOJIEKYJISAPHOE, ATOMHOE
UM WOHHOe cTpoeHue. [IpeBpanieHMe OAHUX
BeIleCTB B JIDYyTI'He IIPOMCXOMHUT B PE3YJALTATE CO-
€JIMHEeHUsI ATOMOR B MOJIEKYJIbI, DACIAJa MOJIEKY I
Ha aTOMBl, [IEPErpyNIUPOBK Y ATOMOB HJIH HOHOB.
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KoMMeHTHPYA peaKIuIo rOPpEHUA yriepona
C+0,=CO0,;

BBI CKAJKeTe, uTO Ka b aroM KapboHa B3au-
MOJIefiCTBYeT ¢ MOJIEKYJION KHcsioposia ¢ 06paso-
BaHWEM MOJIEKYJIB] YIJIEKHCIIOro rasa, sa aroMa
Kapbona B3aMMOZeMCTBYIOT C IBYMA MOJIEKYJIa-
MM KHCJI0pojia, 00pasys iBe MOJIEKYJIbI yTJIeKHC-
JIOro rasa, U T. Ji.

Yr106BI NOATOTOBUTH KAKOi-1160 XMMUIeCKH
OIBIT, HE UMEeT CMbICJIa NepeCYNTHIBATL ATOMBI,
MoJsiekynbl. Jla 89TO M HEBO3MOXXHO CHEJaThb.
XUMHUKHA HCNONB3YVIOT (PU3NYECKYI) BEeJIMIUHY,
KOTOpa# onpefensierci KOJNWYeCTBOM HACTHIL
BELIeCTBA B OIIPEIEICHHOI €10 NOpIHH. Hassanue
570l BEJIMYMHBI — KoJuwecmeo eeujecmeéa. Ee
o6o3HauyaoT NaTHHCKOM OyKBOM n; paHblle JJIA
9TOr0 MCIIOIH3OBAIM I'PEIeCKyI0 OYKBY V (¢HIO»).

Epuanneil naMepeHus KOJIu4YecTBa BelecTBa
SBJIAETCH MOAL'.

Vuensble yeTaHOBHIIM, uTO 1 MO J106OrO Berle-
cta cogepkut 602 000 000 000 000 000 000 000
ero (OPMyJLHBIX €MHMUI] (ATOMOB, MOJEKYJ,
COBOKYITHOCTE! MOHOB). ITO YMCJIO MOXKHO 3aIH-
catp Kak 602-10%' (21 — Konu4YecTBO HyJei B
niepgoii samucn), win 6,02 + 10%,

1 MOJB — 3TO MOPIHSA BeuUeCTBA, KOTOPas COACPHKHUT
6,02 - 10% ero popMyIbHBIX €IHHMIL.

Tak, 1 Mone yrnepoga (BenecTBo aTOMHOTO
crpoenus) copepxkur 6,02+ 10% aromos Kap6o-
Ha, 1 Monk Kucyopoza (BerecTBO MOJIEKYJIsiDHO-
ro crpoenns) — 6,02 + 10 monexyn O,, a 1 Monb
noeapenrHoii cosim NaCl (seLiecTBo HOHHOIO CTPO-
enus) — 6,02+ 10% nap nonos Na" u Cl, 7. e.
6,02 - 10% uonos Na’ u 6,02 - 10* nosos Cl .

P HazoBurte (pOpMyJIbHEIE €MHUILBE] IJIA Mar-
HusA, xJopa, kanui propuna KF u ckaxure,

! TepM#H HPOMCXOLWT OT JIATHHCKOTC CJIOBa moles — BeckoHeYHOE
MHOKEeCTBO.

6



CKOJIBKO HX COAEPMUTCA B 2 MOJb KaXXJOro
BEIECTRA.

IToHsATHE «KOJMYECTBO BELIECTBA» MCIOJIb3Y-
IOT He TOJILKO 110 OTHOLIEHHIO K BEIeCTBaM, HO M
110 OTHOLLIEHHUIO K YACTHIIAM — ATOMaM, MOJIEKY-
naM, noHaM. Hanpumep, suipa)kenune «1 Mouan
noHoB Na'» osnauaer «6,02 - 10* nosor Na'».

Yueno 6,02 - 10 6su10 BEIOpaHO He CiyyaiiHo.
VYueHble onpeiesiniiv, YTO CTOJILKO ATOMOB COZep-
KuTCA B 12 r yruieposa — Macce 3TOro 1npocToro
BelllecTBa B rpaMMax, KOTOpas YMCJIeHHO PaBHA
OTHOCHTEJILHOM ATOMHOM MACCe COOTBETCTBYIOIETO
anemenTta (Kapbona). Orciona — Taxoe onpepesne-
HHE eIMHNIL] MBMEPEHUA KOJIMYECTBa BelllecTBAa:

1 MONL — B3TO MOPUMA BELIECTBA, KOTOPAA COMEPIKHT
CTOJBKO (POPMYIBHBIX eIMHUL, CKOJBKO aTomoB Kap6ona
copepxuTca B 12 r yraepona.

ITpepcraBienue 0 NOPIMAX PASTHYHBIX
BemecTs B 1 MOJBL MOXXHO NOJYYUTH M3
pucyHKa 1.

Yucno 6,02 - 10* naspanu unciom ABora-
PO B Y€CTh UTANBAHCKOIO yueHOoro A. ABO-
rajipo.

Puc. 1.

MNMopuwu BewecTe B 1 Monb:
a — anioMuHuiK; 6 — Boaa;
B — NOBapeHHan cofb

Yucno Asoragpo B MunnHapael pa3 npesbillaeT
KO/NHYECTBO BOJIOC Ha ro/1oBax, B ycax, 60pofax BCex
MHUBYLMX Ha 3emne nogei. Ecliv NoKpbITe 3eMHYI0
MOBEPXHOCTb TAKHM KONHYECTBOM (6,02 + 10%) Ten-
HUCHBIX MSIYEH, TO TONWMHA «“[TOKPLITHS» GYAeT co-
CTaBAATL NPHOAK3nTENBEHO 100 KM. Ecnum e pasme-
ctuTe 6,02 - 10 aromoB MaporeHa, HauMeHBLUIMX
Cpeju BCEX aTOMOB, BIUIOTHYIO APYT K APYTY B IHHHIO,
TO €€ IHHa COCTaBHT NpUbAn3uTensHo 6+ 10°° km.
HHUTBIO TaKoH /IHHBI MOXKHO 06MOTaTh 3eMHOM LWap
no 3KkBaropy 6onee yem 1 500 000 pa3 (puc. 2).
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Amegeo Asoragpo
(1776—1856)

BbigaroujMAca HTaNbSAHCKHA (QH3HK H XHUMHK.
BbiABHHYT rHNOTE3Y O MOAEGKY/IAPHOM CTPOEHMH
BeLYecTs, B YacTHOCTH ra3oB8. OTKPbLIT O4HH M3
3aKkoHoB ans razos (1811), nos)ke Ha3BaHHbLIA
ero MMeHeM. YTOYHH/1 aTOMHbIe Maccbl HEKOTO-
pbiX 3/1EMEHTOB, OMNPEeAesns1 coCTaB MOJIeKyN
BOAbl, aMMHaKa, YINIeKHC/I0ro ¥ yrapHoro ra3os,
merTaHa, ceposogopoga M gp. Paspaboran 3kcne-
pHMEHTaNbHbie METogbl OnpefeseHUs MOJeKy-
NAPHBLIX Macc ra3oobpa3Hbix BelecTs.

Puc. 2.
1 mone aTomMOB
wpporena

1 500 000
BUTKOB

H Yucno
H Asoragpo

6.02 - 10%°
H

Yucny ABorajipo OTBeYaeT NoCTOAHHAS ABOra-
npo. Ee obosuayenne — N ,, 8 padaMepHOCTD BhITE-
KaeT U3 TAKOr'0 BHIPDAYKEHUA:

_ 6,02-10%

Na 1 Mone

=6,02- 10* mons .

Ecym noprus BeujecTsa cofep:xut N qgacTHiy
(hOpPMYyNBHBIX €IMEHIL), TO MOYKHO BhIBeCTH (hOp-
MYJY AJIA BEIYHCIJIEHH S COOTBETCTBYIOMIETO KOJIH-
YecTBa BELECTBA N

B 1 Mons BelecTBa copepyxutcs N, yacTu,

B 1 MOJIb BelllecTBa - N gacTum;

e N
N,
CJ10BO ¢« MOJIb» HE CKJIOHAETCH, €CJIHM ITepe HUM
ecTh YHCJI0, HO CKJIOHSAETCH, €CJIM JUCJIa HET.



I[IpuMepHI CAOBOCOYETAHMI: BBATO 3 MOb JKeJle-
3a, onpeneeHne MO,

Pemenue 3agay. PeluuM HECKOJILKO 3a1ad, B
KOTODBIX MCITONB3YETCH BEJIMYMHA ¢KOJMYECTBO
BEIeCTBa».

3ALAYA 1. B KaKOM Konu4ecTee BEL|eCTBa COAEpXHTCA 3,01-10*

Hawo:
N(Al) =

atoMoB ANIOMUHUAT?

PeweHne

BocrnonsayeMesi GopMyJioil, KOTOpasi 0To6-

=3,01+10* aroMOB | pakaeT CBSA3b MEXJY KOJIMYECTBOM Belle-

n(Al) —?

CTBA ¥ YMCJIOM "acTHIl (aToOMOB):

~ N(Al)  3,01-10*
mAl= N,  6,02:10% moms ' a
30,1-10%
= D MOJIb.

= 6.02- 10% mons |

Orser: n(Al) = 5 monb.

B 1 Monp Kakoro-aubo MOJIEKYJIAPHOTO Bellle-
cTBa Beerza cojepkurca 6onpiue yem 1 MOsIb aTO-
Mo (1 Mons anementa). Hanpuwmep, B 1 Mosib
kucaopona O, — 2 moup atomoB OxcureHa
(2 Monb snemenTa Orcurena); B 1 MOJIb MeTaHa
CH, — 1 mons aromoB Kapbona 1 4 MOJIb aTOMOB
I'uzporena (1 mons Kapbona u 4 mosis F'naporesa).

p Kaxue konuyecTBa BELIECTBA A&TOMOB CONEP-
skares B 1 mone 030Ha Oy, B 2 MoJs 6eJioro ¢oc-
dopa P, B 0,5 Moss ammuaxa NH;?

KonuuecTBa BerlecTBa MOHOB B MOHHOM COEIH-
HeHHNH BBIYMCJIAOT AHAJIOTHYHO.

3AJJAYA 2. PaccyuTarb KO/NWYECTBA BELLECTBAa WOHOB B deppym(lll)

oxcupe Fe,0;, B3aTOM KONU4YECTBOM BEllecTBa 4 Mmonb.

HAaro: Pewexue

n(Fe,0;) = 4 mosb dopmynbHas equaMNa okeuaa Fe,0; conep-
(Fe) — 2 skwur 2 nona Fe** u 3 nona O”. IlosTomy
n(0%) — 5 1 mous Fe, 0, cocrout ua 2 Moab 1onoB Fe™'

u 3 mous noHOB OF .
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370 HHTEpecHo
KoauuecTso
BEILeCTBA
MCIIONb3YIOT
JJIA XapaKTe-
PHCTHEKH
cocTaBa
pPacTBOpPOB

B HAYYHEBIX MC-
CIeOBAHUAX.

10

B 4 monb 3TOr0 coOeAVMHEHN S KOJMYECTBa Bellje-
CTBA VMOHOB B UyeThIpe paza Gonbine:
n(Fe®") = 2n(Fe,0;) = 2- 4 = 8 (mosib);
n(0*) = 3n(Fe,0;) = 3+-4 = 12 (moub).

Orser: n(Fe*') = 8 Mmonk; n(0?) = 12 Moneb.

Ilo dopmyie coefUHEHNSA MOXKHO ONpelejinTh
COOTHOLIIEHHE B HeM KOJIMYECTB BEeIl[eCTBA ATOMOB
(snemenToB), nonos. Hanpumep, B merane CH,

nC): n(H)=1:4,
a B ¢peppym(IIl) oxcupne Fe,05 —
n(Fe*): n(0*)=2:3.

Bepuemcsa k xumuueckoit peakuyuu C + O, =
= CO,, paccMOTpeHHOI B HauyaJie nmaparpada.
Ecnu BecTit peus 0 60JbII0M KOJIMYECTBE YACTHIIL,
KOTOPLie B3aUMOAEHCTBYIOT M 06pasyiorcs, To
raxasie 6,02+ 10% aromos Kap6ona (1 moub)
pearupyior ¢ 6,02 - 10* monexyn O, (1 monas) ¢
obpasosaunenm 6,02 - 10* monexyn CO, (1 mosn).
3anmucas XMMHYECKOe YpaBHeHHe

C 4 02 _— COQ;
1 mons 1 monb 1 mons
BHAMM, YTO KOJIMYECTBA BELLIECTBA COOTBETCTBYIOT
Ko3(hPHUIyeHTaM. 3TO CPaBEAJIUBO s 11060
peakuyu. Ilpusenem elle o npuMep:
2H, + 0, = 2H,0.

2 monk 1 Mone 2 mons

BbiBOAbI

KonuuecTBo BemecTsa B XMMHMH ONPEIENSIOT
YHCJIOM €ro YACTHIL.

Exuuuua #3MepeHns KONMYECTBa BelllecTBa —
Moab. 1 Moas comepixut 6,02 - 10% popmyasnbix
€IMHHII BeIlleCTBA — ATOMOB, MOJIEKYJl, COBOKYTI-
Hocreit nonos. Yucxo 6,02 - 10* nassiBaror unciom
Asoraapo.
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12.

YTo noapasymMeBaloT B XMMUM NOJ KONUYECTBOM BellecTBa? Ha3oBu-
Te eMHULY M3MepeHUs KoNnMyecTBa BellecTsa.

OnpegenuTe KonM4eCcTBa BellecTBa anemeHToB B 6pome Br,, xnopo-
Bogopoge HCl, ¢ocdure PH;, wanbumHupoBaHHoi coge Na,COs,
B3ATLIX KONMYecTBoM BellectBa 1 monb. (YcTHO.)

. BMecTo Touek BCTaBbTe nponyleHHble Ludpbi:

a) 8 3 monb BoAbl H;0 coaepHmTCA ... MONb MONEKYN, ... MONb
aTtoMoB lMaporexa, ... Monb atoMoB OKCUreHa;

6) B 0,5 monb cynbdatHoin Kucnotel H,SO, cogepmmrca ... Monb
luaporexa, ... monb Cynbdypa, ... MOnb OKcUreHa;

B) B 2 MoNb MOHHOTO coeguHenun Cas(PO,4), copepuTcs ... ¢op-
MyNbHbIX €AUHULL, UNK ... MONb MOHOB Ca’* U ... MONb MOHOB PO;;

r) B 1,5 monb kBapua Si0, (coeauHeHue atoMHOro CTPOEHHS)
COAEPHUTCA ... MONb GOPMYNbHBIX €AUHWULL, T. €. ... MO/lb aTOMOB
CuUnuuMA U ... Monb aToMoB OKCUreHa.

. B KAKOM KONM4eCTBe BelecTBa copepxurcs: a) 12,04 - 10” atomos

Uunka; 6) 3,01 + 10”® Mmonekyn yrnekucnoro rasa?

. BuinonHute pacyeTbl U 3anonHute Tabnuuy:

N(H3PO,) |n(H3PO,), Monb| n(H), mone | n(P), monk | n(0), monk
12,04 - 107

. Mower nu 1 Monb BewlecTBa coaepwarb Gonee yem 6,02 - 107* aro-

MoB? [laite 06bACHEHUE U NpUBEAUTE NPUMeEpbI.

. KaKkoe konusectBo BeuwecTtBa Kanbuuit xnopuga CaCl, coaepmurt

3,01 - 10?* noHos Ca**? Cronbko uoHos Cl™ B TaKoi Nopuun coeam-
HeHuA? (YcTHo.)

. BeinonHute pacyersl M 3anonHuTe Tabnuuy:

N(AIL(SO,)s) | N(AI(SO)| N(AI™), | n(SOF), | N(AF) | N(SOF)
Monb Monb Monb

6,02 - 10*

. B KakoMm Konu4ecTBe BellecTBa metaHa CH, coflepHMTCA CTONbKO aTo-

MOB, CKO/NbKoO Mx: @) B 1 monk P,0;; 6) 8 0,3 monk HNO; B) B 2,5 monb CO?
B KakoM HonuuecTBe BellecTBa nosapeHHow conu NaCl cogepwurcs
CTONBKO MOHOB, CKoNbKO MxX: a) B 0,2 mone Ca0; 6) B 2 monk Li0; B) B 0,4
mMonb Na,S?

Ha3oBuTe COOTHOWEHWE KONMWYECTB BELIECTBa 3NEMEHTOB B BELIeCT-
Bax ¢ TakumMu popmynamu: Ca0, MgF,, HNO;, Fe(OH);, Aly(SO,)s. (YeTHo.)
MNpPOKOMMEHTUPYITE XUMMHECKUE PeaKLiMM, UCNONb3YA MNOHATUE «MONb»:

a) S + 2Cl, = SCl,; 6) N, + 3H, = 2NH,.

11



MonsipHas macca

Marepuan naparpada noMoxer Bam:

» BBIICHUTL CYTb GU3UHECKOW BENMUYMHbI «MONApHas
maccar;

» BbIYUCNATb 3HAYEHWUA MONSAPHBLIX Macc MPOCTbIX M
CNOMHbBIX BEL|EeCTB;

» pewaTtb 3afa4M C MCNONb30BAHMEM MONAPHBIX
macc.

Moasnpaan macca. Baxknoit BeiMuMHOM, KOTO-
pasi CBA3aHa C KOJIMYEeCTBOM BelleCTBA, ABJIAETCH
monapHas macca. Ee Mcnolsib3yioT BO MHOTHX
BEIUHMCJIEHUAX — TPH MOJATOTOBKE K XMMHYECKO-
MY SKCIEPpUMEHTY, BHEJAPEHNH TeXHOJIOTHYECKHX
IIPOIIECCOB HAa 3aBojax, s obpaborky peayJibTa-
TOB MCCJIE[IOBAHNA X MMHYECKHX peaKIIHii.

Mumlpuan Macca — 310 macca 1 MmoJib BelecTsa.

Monsipuyio Maccy ofosHauyaloT JaTHUHCKOM
6ykBoit M. Ee pasamepHoCTb — 2/MOJib.

MoJasipuasi Macca YHCJIeHHO PaBHA OTHOCHTEJILHOH aToM-
HOl, MOJIEKYNAPHOI MM hopmynsHOI Macce.

Hns Toro urobrl sanucaTk MOJISIPHYIO Maccy
Kakoro-jmnbo BellecTsa, JOCTATOYHO VKa3aTh 3HA-
YeHHe COOTBETCTBYIOIIEH OTHOCHTENLHOH aToM-
HO¥M, MOoJeKyJasapHoi MM GOPMYJIIBHOM MAacCel ¥
A0BaBUTE pasMepHOCTh — I'/MoJib. OTHOCUTENE-
HEIE€ ATOMHEBIE€ MaCChl 9JIEMEHTOB INMPeJCTABJIEHb] B
nepuoanueckoi cucreme 1. 1. Meugeneesa, a
OTHOCUTEJILHEIE MOJEKYIIAPHLIE M QOpPMYJIIbHEIE
MAacChl BeIlleCTB BHl HAYYMJINCH BHIYHUCIATHL B
7 xnacce.

IIpuMmeps! 3aIMCH MOJAPHBIX MACC MPOCTHIX U
CJIOMHBIX BEIECTB:



M(C) =12 r/moub;
M(Ne) = 20 r/monb;
M(0,) = 32 r/mons
(pacueT oTHOCUTEILHOM MOJIEKYJIADHONH MaCChI:
M/(0,) =2A(0)=2+16 = 32);
M(NaCl) = 58,5 r/monsn

(pacuer oTHOCHTeNLHOH (POPMYJILHON MAaCCHI:
M (NaCl) = A,(Na) + A(Cl) = 23 + 35,5 = 58,5).

P BrruucanTe ¥ 3anUIINTE 3HAYEHUA MOJAPHBIX
macc ammuarka NH; u mena CaCO;.

ITOoCKONBKY MOHATHE «MOJib» HMCITOJB3YIOT HE
TONBKO II0 OTHOIIEHHMIO K BellecTBaM, HO U IO
OTHOIIIEHMIO K JacTuuaM (aromam, MoJieKyJjaMm,
MoHaM), TO M JJisi HUX CYLUECTBYIOT MOJsHpPHBIE
Macchl. YuuThIBas, 4r0 Macca 1 MoJb aroMoB
I'uzporena cocrasisier 1 r, a 1 Moy voros SO —
96 r, sanMIeM MoJIAPHbIe MAaCChl 3THUX YaCTHIL:

M(H) =1r/mons; M(SO; )= 96 r/mousb.

P BeluyciinTe M sanyiigTe 3HaYeHNUA MOJAPHBIX

Macc aToMoB PEJ]H.FI, MOJICKYJl XJiopa, MOHOB
K' u COZ.

Brisesiem hopmyily, KOTOpas ONMUChIBaeT B3au-
MOCBA3b MEKJIY Maccoil, KOJTHYeCTBOM BellecTBa
" MoxnsipHoit maccoit. Ecin, nanpumep, 1 moss
aromos I'upporeHa umeer maccy 1 r, T0 n MoJib
9TUX ATOMOB — MAaccy, KoTopasi B n paa 6oJsle,
T. €. N 1. S3aNULIEeM COOTBETCTBYIOLee MaTeMaTH-
YeCKOoe BhIpAYKeHHe:

m(H)=n-M(H)=nmone+1r/Mmone=nr.

Obuias dopmyiia Ais BEIUYHACIEeHNA Macchl aTo-
MOB, MOHOB, BEeIIIECTB IO KOJINYECTBY Bell[eCTBa:

m=n-+M.
Orcrona
m m
n=-grs Sy

Hrax, MONAPHAA MACCA — 3MO OMHOUEHUE
MACCHL K KOJIUYecmay seujecmada.
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Pemenue 3anad. PaccmoTrpum zxBa crnocoba
pellieHns 3871a4, KOTOPBIE MPEJIoIaraloT HCIoJIb-
30BaHMe MoJApHo# maccel. OMH M3 HUX Opexy-
CMATPHBAET COCTABJIEHHE MPONOPILMH, & APYToi —
BBLITHCIEHHSA N0 IIPABENEHHEIM BhIlIe (popMyJiaM.

3A/JAYA 1. PaccuntaTh KONWYECTBO BeujecTBa Metana CH,, ecnu macca
coeauHeHun coctaBnaer 6,4 1.

PewueHne
1-i: cnocob

Aano:
m(CHq) L] 6,4 : b
n(CH,) —?

1. BeucaseM MOJIAPHYIO MaACCy CoelMHEeHNs
M(CH,) = M(C)+ 4M(H) =12 r/mons +
+4+1r/mone =16 r/monk.

2. HaxoiumMm KOJMYECTBO BelecTBa MeTaHa,
COCTABMEB IPOINOPIINIO:

1 mons CH, umeer maccy 16 r,

x mosns CH, — 6,4 r;
1 16
x 64°
1 -
x=n(CH) = — & 64r o 0,4m0m.
2-u cnocob

Bocnonsayemes oguoit 13 popmyJi, IpUBeJIeH-
HBIX B naparpade:

m(CH,) iy 6,4r
M(CH,) 16 r/monsb

Orser: n(CH,) = 0,4 Monb.

n(CH,) =

= 0,4 MoJIB.

3A[AYA 2. Kakas macca xenesa oTBevaeT Konu4yecTBy Beilecrsa

1,5 monu?
Hano: Pewenune
n(Fe) = 1,5 monk 1-it cnoco6
JKeneso — mpocToe BelleCTBO, COCTOALLee U3
m(Fe) — ?

14

aTomoB asemenTa Peppyma.
M(Fe) = 56 r/Monb.
PaccunTeIBaEM MAaccy ¥eJje3a ¢ MTOMOILbIO MPo-
MOPITHH:
1 mons Fe umeer macy 56 r,
1,5moie Fe  — xr;
1,5 moab =56 ¢

1 moan =Bk

x = m(Fe) =



2-i1 cnocob
Bocrnosesyemcsi hopmyJioil, MpHBeAeHHON B
naparpade:
m(Fe) = n(Fe) - M(Fe) =
=1,5 moss* 56 r/mons = 84 r.

Orser: m(Fe) =84 r.

3A/IA4A 3. Buiumcnuts maccy 10?* atomos Hatpus.

HaHo:
N(Na) = 10* aromos
m(Na) — ?

Pewienne

1-it cnocob
Ilockonsxky M(Na) = 23 r/mons, To 1 MoJib
aTomoB Harpus nmeer macey 23 r.
VyurpiBas, 4yro 1 Moas anemeHTa — 3TO
6,02+ 10* aTomoB, COCTABJISEM MPOIIOPIMIO
M peliaeM ee:

6,02 - 10*® aromor Na unmeror maccy 23 1,

10* aromoe Na — xr;
10**-23r 230 r
x=m(Na)= 6.02-10° 6,02 =38,2r.
2-it cnocob

1. PaccunThiBaeM KOJIMYECTBO BellleCcTBa
Harpus:

N(Na) 10%
N = = =
nNa) = — == §,02- 10 mons "’
10 mosis
— -—-6—;62— — 1,66 MOJIb.

2. Beryucssiem maccey aromoB Harpus:
m(Na) = n(Na) - M(Na) =
= 1,66 monn- 23 r/mons = 38,2 r.

Orser: m(Na) = 38,2r.

BbiBOAbI

MonspHas macca — 3To Macca 1 Moas Beme-
cTBa. OHA YMCIEHHO paBHA OTHOCHTEJILHOH aTOM-
HOM, MONeKyJIsIpHO#M 1iH dopMyaBEHOM Macce.

MoaspHas Macca ABJISeTCH OTHOIIeHHEeM MacChl
K KOJIMYeCTBY BellleCcTBa.
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13.

14.
15.
16.
: 4
18.
19.
20.
21.
22.

23.

24,

16

HaitguTte cooTeeTcTBME:
1) M(CO,); a)44r,;
2) m(CO,); 6) 44 r/mMons;
3) M(CO,); B) 44.

BbiuMcUTE MONSIPHBIE MACChl BELLECTB, KOTOPbie UMeloT Takue ¢op-
Mynet: F, H;0, SO,, Li,0, MgsN,, H,S0,, CaCO;. (YeTHo.)

KaKoBbl MONAIpHLIE MacChl aTOMOB M MOHOB, KOTOPLIE UMEeIoT TaKue
¢opmynsli: Cu, Ar, Br, Mg, S*°, OH", NO5? (YctHo.)

Macca coepuHeHus, B3ATOro Konwyectsom Beujectea 0,2 Monb, co-
crasnset 12,8 r. Onpegenure MONSAIPHYIO Maccy coeuHeHus. (YCTHO.)
Bbiuucnute maccy 0,25 Monbk marHui docduaa Mg3P,.

Macca KaKoro okcuaa Gonbuwe: yrnekucnoro rasa CO,, B3AToro Ko-
NM4EeCTBOM BeLleCTBa 2 MONb, UNK cepHucToro rasa SO,, B3ATOro
Konu4ecTBom Beulectea 1,5 Mons? (YctHo.)

Bbiyucnure maccy oHOM Monekynbl BoAbl B rpammax, Ucnonbays
MONAPHYIO Maccy Bofbl U NOCTOSHHYIO ABOrajpo.
Kakoe KonuM4ecTBO BelWecTBa CofepwMTcs B 24 r marHus, 80 r
6poma, 200 r mena? (YcTHo.)
[he KonuyecTBO BewecTBa Haubonbluee, a rge — HaMMeHblUee: B
10 r kanbuus, 16 r Kkucnopoaa unum 8 r HaTpui ruapuaa NaH? (YcTHo.)
CKonbKo MOnexyn u atomoB B 3,4 r amMuaka NH;?
[ne copepmutca Gonblie MoneKkyn, aToMoB:
a) B 1 r yrnekucnoro rasa CO, unu B 1 r cepuucroro raza SO,;
6) B 1 Monb BoAbl UK B 1 Monb cynbdarHoi kucnotel H,S0,?
B 1 n MuHepanbHoW BoAbl «bopiomus cogeprutcs 80 mr uowos Ca?*,
55 Mr uoHoB Mg?*, 60 Mr uoHoB SOZ . KONMHECTBO KaKWUX MOHOB CPeau
yKa3aHHbIX HauMeHbLIee B 3TOM BOAe, a Kakux — Haubonbluee?

MonsipHbi 06beM.
3aKoH ABoragpo

Marepuwan naparpacda nomomer Bam:

> BbISICHUTb CyTb GU3UHECKON BENUYUHBI «MOMAPHBINA
06bemy;
MOHATL, NOYeMy B paBHbiX 06beMax pasnuyHbiX
ra3oB CoAepPHMTCA OAMHAKOBOE YUCNO MONEKYN;



» pewarb 3aja4v C WUCMONb30BaHueM MOMAPHOIo
o6bema rasa.

Moaapusii 06beM. [lopuyio BenecTsa MO¥HO
0XapaKTepn30BaTh HE TOJBKO €e Maccoi, Ho ¥
obbemom. IlosTomy He cnyuaiiHo, 9To, KpoMe
MOJIADHOM Macchl, cyilecTByeT Apyras (puande-
cKas BeJIUYHHA — MOJAPHBLIL 00BeM.

MonsapusiM 00'beMOM HA3BIBaT 00beM 1 MOJIH BellecTBA.

M=

nlE

P*Vum

O6osnauenue mojaspuoro obsema — Vi, a egu-
HUIIBI UBMEPEeHUA — CM’/MONb, 1/ MONb.

W3 xypca pusuku 7 knacca Bam uapectHa ¢op-
MyJia, B KOTOPYIO BXOAAT Macca Belectsa (m),
ero noTHoCcTE (p) 1 o6bem (V):

m=p-V.

AupajormyHas CBf3b CYLIECTBYET MEMXIY

MOJSAPHON Maccoil 1 MoJSAPHBIM 06BeMOM:

M ) p - Vm.

N3 aToit popmMyJisl nosy4aeM apyryio:
I
P

Ilo Helt MOYKHO BBIYUMCJAATE MOJAPHBIN 06BEeM
awboro serecTsa. [Jis 3Toro HY»KHO paCCYNTAThH
MOJIAPHYIO MACCY BelleCTBa M HallTH B CripaBoy-
HUKE ero IJIOTHOCTb.

Insi Ka)caoro TBepAOro M XHJKOro BellecTBa
cylLlecTBYeT CBOIl MOJApHBIA ofvem (Hanpumep,
JLJisI AJIIOMAHMSA, TOBAPEHHOM COJIM, BOJBI ¥ CITMP-
Ta — 10, 27, 18 1 58 ¢m®/MosIB COOTBETCTBEHHO).
Monspubeiii 06BeM, KaK M TJIOTHOCTHL TaKHX
BEILeCTB, MOYTH HE 3aBHCHUT OT TEMIEPaTypbl H
JaBJieHUHA.

I'asel mpy HarpeBaHWY WM IOHMIKEHNY JlaBJie-
HHMA 3aMeTHO PACIIMPHAIOTCH, a IIPH OXJIAXKIeHHUH
WM TOBBIIIEHUH NaBJIEHUS CHKHUMAKITCH. 3TO
OPOUCXOAUT TOTOMY, YTO PACCTOHHHA MeEXXAY
MOJIEKYJaMHU B razax o4eHb onbInve (B oTJIHYHE
OT TBEPIABIX U MUJAKHUX BellecTB, I'leé YaCcTHIIbI
CONPHKACAIOTCH APYT € APpYyroM).
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ITIpu usMeHeHUH YCIIOBHII U3MEHHAIOTCH TAK¥Ke
MJIOTHOCTE rasa M ero MoasapHselil o6wsem. [loarto-
My, DIPUBOLA 3HAYEHUS 3THX (PH3NYECKUX BeJH-
yiH, 00A3aTeNbHO YKa3bIBAIOT COOTBETCTBYIO-
Ve TeMnepaTypy U JaBjieHHe.

HopmaasHbie VYueHble YCTAHOBMJIM, YTO MOJHAPHBIH

yesosus (H. y.) 06'b€M passiMuHBIX Fa30B NPH OAMHAKOBBIX

0°C; 101,3 kIla YCJIOBHUAX OIHH M TOT 3xe. B wacTHocTH, TpH

Temneparype 0 °C n gaBnennn 101,3 klla

Aas razos (unmu 760 MM pr. CT.) OH coCTaBISeT
IIpH H. y.

V=224 n/monn

1 moJas Jiroboro

oosem 22,4 1.
v
R—V—M

Vv
V=~

22,4 n/mouns. Ilpuseiennbie yCJIOBMA HASEI-
BalOT HOpMANbHbIMU (COKPALLEHHO — H. U.).

ras3a rnpy HOpMaJIbHBIX YCJIOBMAX 3aHHMMaeT

OnucbiBan ¢pu3nYecKkme CBOHCTBA BeljecTBa,
YKa3bIBalOT ero arperaTtHoe COCTosiHME Mpu 00bIY-
HbIX ycnoBusax. B atom cayyae peys mger o6 ycno-
BMAX, KOTOpPbIE Yauje BCero cywecrByioT B nome-
WEHUM, TAe U3Yy4HaloT M MCNONb3YIOT BELWEeCTBO.
3ro — remneparypa npubnusurenbHo +20 °C u

AaBnexme npubnusntensHo 760 MM pr. CT.

Ceases mexay obwsemom (V), KoamuecTBoM
BeryecTsa (n) 1 MossipabiM obbemom (V) onucel-
paer Taxkas dopmyia (nonpobyiiTe BHIBECTH ee
CaMOCTOSATEIIBHO):

V =1 Vm.
W3 Hee Mo¥KHO MOJYYATE JIBE JIpYrHe:
- Mo . V
n= v Vu —

Urak, monapHbiii 06seM — 3mMo0 OMHOWPHUE
o6BeMma K Konuvecmasy éeujecmaed.

3axon Asoraapo. Bul yixe suaere, uro 1 Mojib
BOJOpOJa, KHCJOpPOJa MJH YrJeKHCJoro rasa
3aHUMaeT NPpU HOPMAJBHBIX VCJIOBHAX 00BeM
22,4 1 u cogepxut 6,02 - 10*® moseryn. I'mnore-
3y 06 OMHAKOBOM KOJHYECTBE MOJIEKYJ B paB-
HBIX 00BEMaxX pas3JIMYHBIX I'a30B, KoTopas 6asu-
poBaJiach Ha pe3yJjbTaTax HCCJeJOBaHWH peakx-
OUH MeXJy rasaM¥y, BBEICKa3all eile B Hadaje



XIX cr. A. Asoragapo. Ilonyune BoocjieACTBHH

SKCIEePHMeHTAIbHOE NOATBEPXKIeHIEe U TeopeTH-

yecKoe 060cHOBAHME, 3TA TUIIOTE3a CTalla 3aKOHOM.
3akoH ABoraapo QopMyJHUPYIOT TAK:

B PABHBIX 00'beMax Pa3JIMUYHBIX ra30B NPH OAMHAKOBBIX
TeMIepaType ¥ JaBJIeHHH COAePKUTCH OAUHAKOBOE YHCJIO
MoJeKyJ'.

IIpusopuM Ba)kHOe cielcTBUe 3akoHa ABo-
ragpo:

B PaBHBIX 00'b€MAaX PA3JIMUYHBIX Fa30B NPH OAMHAKOBBIX
TeMIIepaType U JaBJIeHUH CONePIKATCH OAUHAKOBHIE KOJIH-
YyecTBa BellecTsa.

Hanoxenusiit MaTepual obobiaer pucyHok 3.

OauHaKoBble
KonuyecTBa
MoneKxyn

¥ HONMYecTBa
Belecrea

B paBHbIX Hy
obbemax ra3os N(H5) = N(O,) = N(CO,) n(H,) = n(0,) = n(CO,)

Puc. 3. o ""']

Pemenune 3zapau. PaccMOTpMM HECKOJNBKO
3ajiad, IpM peIIeHMH KOTOPBIX HCIIOJB3YIOT
MoJIApHBIH ofbem rasa.

3AZJAYA 1. Buiuucnutb o6bem 0,4 r Boaopoaa NPU HOPManbHbIX YCNOBUSX.
Hano: Pewwenne

m(H;)=0,4r 1-it enocob
H.Y. 1. Haxoum KoJIM4ecTBO BellecTBa BOJOPOAa:
V(Hy) —? n(H,) = me) . DAp 0,2 Mob.

M(H,) 2r/mons
2. Beluncnaem ofbeM BoAOpola COCTABJIEHHEM
MPONOPITNH:

! JIJIH HPHepPTHBIX I'a30B — OJAMHAKOBOE YHCJIO ATOMOB.
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1 mons H, sanumaer npu H. y. obsem 22,4 11,

0,2 mons H, — x J;
x=V(H,;)=0,2 mons- 22,4 51/mons = 4,48 n.
2-ii cnocob
1. Haxonum KOJIHMUYECTBO BEIIeCcTBA BOLOPOaA:
m(H,) 0,4r

n(H,) = M) = W= 0,2 monsb.

2. Beruucnsiem obbeM BOAOPOAa MO COOTBETCTBYIO-
e popmyie:

V(H,)=n(H,) - V= 0,2 mons * 22,4 n1/mons = 4,48 5.

Orser: V(H,) = 4,48 n.

3ALAYA 2. BblHMCNUTb KONUYECTBO MONEKyn B 1 n Kucnopoaa npu Hop-
ManbHbIX YCNOBUAX.

HAanro:
V(0O,)=1n
H. V.
N(©O,) —1?

Pewenne
1-it cnocob
BrruncaseMm KOnu4YecTBO MOJEKYJ Kucjopoaa B 1 71
rasa mpy HOPMAJbHBIX YCJIOBHAX:
B 22,4 1 kucnopopa copepykcuresa 6,02 « 10% monexya,

B 1 51 Kucnopona —_ X MOJIeKYJI;
¥ _ 11-6,02-10% _ s
x = N(O,) 22.4 1 0,27-10
= 2,7+ 10* (monexryn).
2-i1 enocob

BrruncisieM KOJIMYECTBO MOJIEKYJI Kucjopoaa B 1 o
rasa npuM HOPMAaJbHBIX ycaoBuax. Ilna sroro us

N Vv
MYJbI 1L = = —— ToJy4aem:
dopmy. TV oy
N = Nﬂ - V
=g
OcyuiecTsiasgeM pacuyer:

_ 6,02-10% Mo+ 11 _ L1028 —
NOJ=—emare  — 0a1+10"=

= 2,7+ 10% (monexyn).

Orser: N(O,) = 2,7 - 10** MmoneKyn.

ITy 3a0a4Yy MOXKHO PEIIHUTh eIe OJJHUM CITOCO-
6omMm. ITo coorBeTcTBYIONMM (DOPMYJIAM CHAYAIIA
BBIYMCJISTIOT KOJIHYECTBO BENIECTBA KMCJIOPOoAa, a
3aTeM — KOJHWYECTBO MOJIEKYJI.



3A[A4YA 3. PaccuuTtare NNOTHOCTL yrapHoro rasa CO npu HOpManbHbIX

HawHo:
CO
H. Y.

p(CO) — 7

YCNoBUAX.

Pewenne
1-ii cnocob
1. Haxopum MONAPHYIO Maccy yrapHoro rasa:
M(CO) = 28 r/m0Jb.

2. BoluncnsieM NJIOTHOCTH ras3a MPH HOPMAaJbHBIX

VCIIOBHUAX:

1 MoJb yrapHoro rasa, T. €.

28 r CO zanumaeT opu H. y. obnem 22,4 1,
xr CO 10

x= m(CO) = 2—82%= 1,25 r; p(CO) = 1,25 r/un.
2-i1 enocob

1. Haxonum MONSPHYO Maccy yrapHoro rasa:
M(CO) = 28 r/mob.
2.PaccuuTblBAEM IJOTHOCTH YrapHOIO rasa InpH
HOPMAJILHBIX YCI0BHAX, Npeobpasosas opmyay

M =p+Vy(c. 17) B mpyryro:

= __n{. .
M r
_ M(CO) _ 28r/mons _
p(CO) = —p— 5.4 n/mom - 20T/

Orset: p(CO)=1,25r/n.

BbiBOAbI

Mounsipusrii 06beM — o6bem 1 Mons BemecTsa.
I7a pusHUecKan BeIMINHA ABJIAETCH OTHOLIEHHEM
o0 bemMa K HOJIHYeCTRBY BelecTsa.

Mouasipaeie o00BeMBI TBEPABIX W KHAKHX
BELIECTB Pa3HBIE, a ra30B (IIPH OHHX H TeX e TeM-
nepatype ¥ aaBlieHuH) — oawHaroBsl. IIpn HOp-
MaNsHBIX yenosuax (temnepartype 0°C u naBnennn
101,3 xI1a, mym 760 mm pr. er.) 1 moas mroboro raza
3anmmaeT o6bem 22,4 .

B papubix o6peMax pa3IMYHBIXK F'a30B IPH OIH-
HAKOBBIX TeMIIepaType M JaBJIeHHH CONEepPKHTCH
ONWHAKOBOE YMCJIO MOJIEKYJI (3aK0H ABOraapo).
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25. Y10 TaKoe MonsipHbli 06beM BelyecTBa? Kak MOXHO ero Bul4MCNuTL?

26. NnoTHOCTL a30Ta NpU HOopManbHbIX ycnoBusix coctasnset 1,25 r/n.
Bbluucnure MonsapHbiid 06LEM rasa npu 3Tux yCNoBuUsX.

27.MnotHoCTbL rasa Npy HopManbHbIX ycnoBuax cocrasnser 1,43 r/n.
Haxoea monsipHas macca rasa?

28. Hainaute o6bemMbl’ ra3oB: a) BOAOPOAA, B3ATOro KONWYECTBOM Belle-
ctsa 10 monb; 6) ceposogopoaa H,S maccoit 3,4 r; B) yrapHoro rasa
CO maccoir 0,28 r. (YetHo.)

29. HYenoBeK B CYTKX BMECTe ¢ BO3AyxoM Bbigbixaetr 500 n yrnekucnoro
rasa. Onpepenute maccy atoro o6bema rasa.

30. Buluncnure MONApHY0 Maccy HeKoToporo rasa, ecnv 60 r ero 3aHu-
MatoTt 06bem 44,8 n. (YeTHo.)

31. Mge copepwutca 6onblue BCero Mmonexkyn — B 1 51 soaul, 1 n KMcnopo-
na vwnn 1 n Bopopoga? OtBet 06bLACHUTE.

32. UmeloTca oauHaKoBble Macchbl razos — Bogopoga W MetaHa CH,.
KakoBo cooTHoWweHWe ux o6beMoB?

Gﬂ JIHOBO3HATENLHBIX \

CooTHOWweHue 06LEMOB ra3oB B XMMUYECKUX peaKLmax

CornacHo 3aKoHy ABoraapo, pasHblie 06beMbl ra3os cofepxar oau-
HaKoBOE YKCNO MoNeKyn (Npu oavHaxkoBLIX ycnoBusax). Ecnu Kawpasn
MoOneKyna ofHoro rasa pearvpyet C OAHOW MONEeKyNnon Apyroro, Hanpu-
Mep, BO BpeMs peaKuuu

H, + Cl, = 2HCI, (1)
TO [ONXKHBLI B3aWMOAENCTBOBaThL OflMHAKOBbIe O6bLeMbl BEeLlecTB, CKa-
weM, 1 n H, u 1 n Cl,. B peakuyumn

2H, + 0, = 2H,0 (2)
Ha OAWH 06beM KMCNOpOAa AOMKHbLI NPUXOAUTLCS ABa obbema pearu-
pyloLero ¢ HuM Boaopoaa. ToNbKO NPY TAKOM YCNOBUU HUCNIO MONEKyn
Bofopoaa 6yner BABOE NpeBLIWATL YUCNO MOMNEKYN Kucnopoja, Kak
TOro «TpebyeT» XMMUYECKoe ypaBHeHue.

0606LieHneM 3TMX BLIBOLOB AB/MAETCA 3aKOH 06beMHbIX COOTHOLUe-
HHMH ra3oB, KOTOPLIA OTKpbIN dpaHuy3cKkuin yaeHbin M. leir-Jlioccax B

(808 L /

! B s10ii ¥ noceAyIOMUX 3afayax K naparpady obeMbl Fa30B COOTBET-
CTBYIOT HOPMAJIBHBIM YCIOBHAM.
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¥ il N
'06beMbl ra30B, KOTOpble BCTYNAlOT B PeaKuMio U o6pasyiorcs B
pesynsTare peakLymm, COOTHOCSTCH KaK HeGONblune Lienbie yucna.

Co BpeMEHEM Yy4eHble YCTaHOBWIM, YTO 3TH YMCna ABMAKTCH COOoT-
BETCTBYIOLWMMKY KoapdrLMEeHTaMK B XMMUYECKUX YpaBHEHUAX.

MUtak, ana ra3oB B peakuymsx (1) m (2)

VH,) : VCl) : VIHC) =1:1: 2;
V{Hz) : V(OQ) =21,

Mcnonb3oBaHue 3akoHa lei-Jlioccaka naeT BO3MOMHOCTL XMMMUKY
WK UHXEeHepy-TeXHoNory onpenenutb, Kakue ob6bembl ra3oB HYyWHO
B3ATL ANA ocyllecTBneHMa peakumn. Otobpath onpefenieHHbIn o6bem
| ra3a 3Ha4yMTenbHo nerye, 4emM B3BECUTL €ro HeoBX0AMMYIO Maccy.

OTHOCUTEeNbHAaA NJIOTHOCTb
rasa

Marepuan naparpada noMoXeT Bam:

Y

¥ BLIICHUTD, 4TO TAKOE OTHOCUTENbHAas MNNOTHOCTL rasa;

> BbIYMCAATL OTHOCUTENLHYIO MIOTHOCTL OAHOrO rasa
no Apyromy rasy;

» pellarb 3apa4u ¢ UCNoNb30BaHWeM OTHOCUTENbHON
NNOTHOCTH ra3oB.

OTtHOCHTeNBLHAN IJIOTHOCTH ra3a. B paBHBIX
obbeMax pas/IMYHbIX TA30B COAEPIKUTCHA ONHO M
TO K€ yucso monexkysr'. IToCKONMBKY MOJIEKYJIb]
PAasJIMyYHBIX BenecTB OOBIYHO WMET Pa3HYIo
Maccy, TO MAacChl OIMHAKOBEIX 00bE€MOB rasos,
KaK nmpasmuJjo, pasHele. Hanpumep, macca 1 em®
kucaopojaa cocrasiser 0,00143 r, a macca Tako-
ro e obvema Bofopona — 0,0000893 r. 3uauwur,
Kucnopoa Tsxenee Bomopopa (puc. 4). A BoO
ckoneko paa? Pasgenum macey 1 em® kucnopona
ua maccy 1 cm® Boopona:

! IIpy ofHUX M TeX 3Ke YCIOBUAX.



Puc. 4.
CpasHeHue
macc
OAUHAKOBbIX
o6bemMoB rasos

m(0;)_  0,00143r _ 16
m(Hy) 0,0000893 r i
Yucnao 16 HA3LIBAIOT OMHOCUMENbHOU NAOM-
HOCcmblo Kucoposa o sogoponay. Ee o6osuauarot
6ykBoi1 D 1 3aIMCBIBAIOT TAK:
DHZ(Og) = 16.

OTHOCHTENbHAS IJIOTHOCTH ras3a mo JAPyroMy rasy — 31o
OTHOLIEHHEe MACCHI ONpenesIeHHoro of’bseMa raza K macce
TAKOro e o0bema Apyroro rasa (MpM OAMHAKOBBIX TeMIIe-
parype M qfaBJeHHH).
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Macca 1 cm® BemecTsa YMCHIEHHO paBHA €ro
naorHocTH. IInoTHOCTH KHMCIOpOAa u BOJOpOJA
(IIpU HOPMAJIBHBIX YCJIOBUAX) TAKOBBI:

p(0,) = 0,00143 r/cm?®,
p(H,) = 0,0000893 r/cm®.

¥Y3HaTh, BO CKOJIBKO Pa3 KHCJIOPOX TAXKeJee
BOJIOPOZiA, MOYKHO, PA3JIeJIMB ILIOTHOCTh KHCJIO-
poAa Ha IJIOTHOCThL BOAOPOAA:

p(0;)  0,00143 r/cm®
p(H,) 0,0000893 r/cm*

Ara ¢dopmyna obbsaAcCHAET, noyemMy (duanye-
CKYIO BeJIMYHMHY, 0 KOTOPOI MET peys B naparpa-
(he, HABBIBAIOT OTHOCHUTEJILHOI IINIOTHOCTHIO.

OTHOCHUTENBLHAS IJIOTHOCTh, KAK M OTHOCH-
TeJIbHAA ATOMHAafA (MOJIEKyNsApHasa, QOpMyJib-
Haf) Macca, He UMEeT pa3MepPHOCTH.

Ecnu B3aTe mo 22,4 51 Kucjaopoja U Bojiopoja
IPYU HOPMAJIBHBIX YCJIOBUAX, TO MACCEH!I BEIIECTB
(B TpammMax) 6yayT YUCIEHHO PABHEI MX MOJSAP-
HBIM MaCCaM MJHM OTHOCHTENBHLIM MOJIEKYJIsD-

= 16.

DHR(Oz) =



3710 MHTEpPECHO
Camplii terknin
cpeay rasoB —
BOAOPO/L H,,

a caMBIi
THIKETBbIH —
panoH Rn.

HbIM Maccam. OTciofa — Takue BApHAHTHI BBIYH-
CJIEHMA OTHOCHTEJNBHOM IJIOTHOCTH KHCIOPOAa
110 BOIOPOAY:
Dy (09 = ﬁ(og} _ MO, _ 32
(H) M/(Hy) 2
ITpeo6pasyem Bce npuBefieHHLIE Bbile Gopmy-
61 HA obuiue. Bosee Tsixkenbiil ras o0o3HAUMM
6ykBoii B, 6osiee nerkmit — Gykpoit A, 8 OTHOCH-
TeJBHYIO IJIOTHOCTH NIEPBCIo r'asa o BTOpoMy —
DA(B):

=16.

m(B) _ p(B) _ M/(B) M(B)
m(d) pd) M[(A) M@A)
3anoMHMTe: COOTHOILIEHHEe MacC rasoB MOXKHO

HCIIOJIHL30BATE I BHIYMCIIEHMS] OTHOCUTEJIbHOM
[JIOTHOCTM JIMIIB TP ye10BuM, 4To V(B) = V(A).

D,(B) =

P BoiuMcauTe OTHOCUTEIbHYIO IJIOTHOCTh yIJIe-
KHCJIOTO rasa 1o reJimio.

l'a3bl YACTO CPABHMBAKT C BO3AyXoM. X0TA
BO3[yX SABJSETCA CMEChIO ra3os, €ro MOXKHO
YCJIOBHO CYMTATH I'A30M C OTHOCHTEJIbHOI MOoJIe-
KyJISIpHOIt Maccoit 29. DTO YNCJI0 HASLIBAIOT Cped-
Hell OMmHOCUMEeNbHOU MONCKYNAPHOU MACCOLL 803
dyxa. OHO HAXONUTCA B IPOMEXKYTKE MEXAy
yucaamMu 32 u 28 — OTHOCUTENBHbBIMH MOJIEKY-
JsipHBIMU Maccamu Kucjopona O, u azora Ny,
rJIABHBIX KOMIIOHEHTOB BO3iyxa. (DT ABa rasa
saHumaroT noutu 99 % ero obvema.)

» Jloxaxkure, YTO rassl BOJOPOJ, IMeJIMil ¥ MeTaH
Jierye BO3ayXa.

VCeTaHOBUTE, Jierde HWIIM TsXKeJjlee BO3Ayxa
omrpefieJIeHHbLI ras, o4eHb npocto. JlocraTouno
3AIOJHUTL UM PE3MHOBBLIM IMAPUK W OTIYCTHUTh
ero (puc. 5, 6).

DopMyJIEl U1l pACYeTa OTHOCHTeNbHOM ILJIOT-
HOCTH ra3a B 1o Bo3ayXy HMET TaKOH BUJI:

M/(B) M(B
Dosso(B) = 2;) = 2(9)'
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Puc. 5. Puc. 6.
AsWeHune B Bo3gyxe Wwapos, MeTteoponoruyeckue
3anoNHEHHBIX Pa3nNMYHbIMK razamm 30HAbI, 3aN0NIHEHHbIE

renuem

Pemrenne 3anau. [Tokaskem, Kax pemaioT safa-
UM C HCIIOJIb30BAHMEM MBJI0XKeHHOTo B naparpadge
mMaTrepuana.

3ALA4A 1. PaccymTaTb OTHOCUTENBHYIO NNOTHOCTL yrnekucnoro rasa no
BOAIOPOAY U NO BO3AYXY.

HAano:
CO,

Dy (CO,) —?
D,,0(COz) — ?)

Pewenne

Haxopum OTHOCHTENBHYIO ILIOTHOCTH YIVIEKHCIIOT0
rasa 110 BOZIOPOAY M IO BO3AYXY.

M(CO. 44 r/monb

Dy,(CO») = J\J((HS) T2 I‘iMOJ'lb =%
M(CO,)  44r/mons

M(so3n.) 29 r/mons

Orser: Dy (CO,) = 22; D, (CO,) = 1,52.

D,yy,5(COy) = =1,52.

B cOOTBETCTBHY C IOJIYYEHHBIM PE3YJIbTATOM
yraexucnelii ras 8 1,62 pasa Tsxenee Bosayxa.
OueBuAHO, YTO BO3/IyX BO CTOJBKO K€ pas Jierde
VIJIEKMCJIOro rasa.

Eciu s Hemasectroro rasa B onpeziesiena ero
OTHOCHUTEJIbHAS IIJIOTHOCTH 110 Tagy A, TO MOIMKHO
BEIYMCIIMTE MOJIAPHYIO HJIH OTHOCHTENbHYIO
MOJIEKYJIIPHYIO Macchl rasa B mo ¢opmynam,
KOTOpbI€ ABIAIOTCS NMPOM3BOAHBIMH OT NPHUBe-
JIEHHBIX BBIIIIE:

M(B) = D,(B) - M(A);
M (B) = Dy(B) - M (A).



3A/JAYA 2. OTHOCMTENBHAs NNOTHOCTL rasa X (coeauHenne Cynbdypa)
no Boaopoay paBHa 17. BeluucauTh MONAPHYIO Maccy rasa X
U HaiTn Gopmyny COEAUHEHHUA.
HaHo: Pewenne
DH,(X)= 17| 1. Beluncasem MONAPHYIO Maccy rasa X 1mo oxHOM
11_4(_}()——_‘?_ 13 (popMyJ1, IPUBEIEHHBIX B Iaparpage:
X9 M(X)=Dy(X)* M(H,)=17 - 2r/mosb = 34 r/MOJIB.
2. Haxopum dopmyy CoeiMHEHUA.
ITockonsky M(S) = 32 r/mMonb, TO B MOJIEKYJI€
coepunenus X copepxxurcs onun arom Cyasdypa.
(Ecnu 661 aTOMOB 9TOrO 3jieMenTa Obljio 1Ba MIH
6ospllie, TO MOJAPHAS Macca COeAHHEeHNs IpPeBbl-
mana 661 2+32 r/moss = 64 r/moss.) Ha BTOpOIA
aNleMeHT B MOJIIPHOI Macce cOeIlMHEeHUA MPHXO0-
murcs 34 — 832 = 2 (r/moub).
OueBMAHO, YTO dTUM dJIeMeHTOM siBasierca I'uapo-
TeH; ero ATOMOB B MOJIEKYJIe COeIHHEeHUs — MBAa.
dopmyna coenuuenns — HyS.

Orser: M(X) = 34 r/monb; Gopmyna coeanHeHun — HoS.

OTHocHTeLHAA IUIOTHOCTHL ra3a mo apyromy
rasy — 3T0 OTHOIIEHHEe MACCHI ONpeJesIeHHOoro
of’beMa rasa K Macce Takoro ke ofbema aApyroro
raza (npm OIHHAKOBBIX TeMIepaType u JIABJICHHH).
3HagyeHue OTHOCHTENHHOH IJIOTHOCTH ra3a noka-
3BIBAET, BO CKOJIBLKO Pa3 OH THAKeJlee Apyroro ra3a.

B kagecTBe ra3a CpaBHeHHS YACTO CHYKHMT BO3-
ayx. On BeieT ce6s Kak ra3 ¢ OTHOCHTEILHON MoJie-
KyJasipHOil Mmaccoi 29.

Ilo oTHOCHTENHLHOM IJIOTHOCTH Ta3a MOJKHO BBI-
YHCJIMTE €ro MOJISIPHYIO Maccy.

?

33. Conoctasbre GpU3nMHecKue BenninHbl «OTHOCUTeNbHas NAOTHOCTL U
«[IOTHOCTb»,

34. MNouemy ansl OTHOCUTENLHOM NJIOTHOCTH ra3a He yKa3blBaioT fas/eH ue u
Temneparypy?
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35. Onpegenute NNOTHOCTL BO3AyXa NPYU HOPMAsbHLIX yCnoBmsx.

36. BbYMCNUTE OTHOCUTENbHYIO MNOTHOCTB 10 BOAOPOAY ra3oB C TakuMu
dopmynamu: He, Ne, CH,, NH, N,, CO, SiH,, S0,. (YcrHo.)

37. Hasoswute pgBa rasa, KoTopbie TAenee BO3ayxa.

38. Macca 2 n rasa X cocrasnsier 3,75 r, a Macca Takoro e o6Lema
rasayY — 2,32r. Onpegenure NAOTHOCTL ra3a X, @ TaKke ero OTHOCH-
TeNbHYIO NAOTHOCTL No rasy Y.

39. OtHocuTenbHas nnoTHoCTb rasa A no so3ayxy cocrasnser 1,59.
Onpegenute OTHOCUTENbHYIO MONEKYNAPHYIO Maccy 3TOro rasa.

40. Herotopbiit ra3 nerye Bosayxa B 1,7 pasa. Tmwenee oH unu nerye
rasa metaHa CH, ¥ Bo cKonbKo pas?

41. [asoo6pa3Hoe NpocToe BeulecTBo uMmeer OTHOCUTENbHYIO NNOTHOCTL
no soaopoay 24. Hanawre popmyny Beulectsa. (YcTHo.)

42. OnH NUTP HEKOTOPOTO rasa UMeeT NPKU HOPMaNLHbIX YCNOBUAX Macey
1,96 r. KakoBa oTHoCHTeNLHaA NNOTHOCTL 3TOrO rasa no asory?

Qn NOBO3HATE/IbHBIX \
O cpeaHei OTHOCUTENBLHOM MONIEKYNRPHOM Macce BO3ayxa

MNoyeMy cpepHss OTHOCUTENLHan MoneKynspHas macca BO3Ayxa
paBHa 29, a He 30 — cpeaHemy apUPMETUHECKOMY OTHOCUTENBHBIX
MONEKYNSIPHLIX Macc Kucnopopa (32) n asora (28)? MNotoMy 410 B BO3-
Ayxe COAePHUTCH HEOANHAKOBOE KONMYECTBO 3TUX ra3o0B: KUCNopoaa —
21 % no o6bemy, azota — 78 %.

BLIMUCAIUM CPEAHIOI0 MONAPHYIO Maccy Bo3ayxa (OH@ YMCNEeHHO
paBHa cpeaHen OTHOCUTENbHOW MOMTeKYNAPHOM macce).

MpeanonoxmmMm, 4To BO3ayx COCTOMUT TONLKO U3 Kuenopoga v asora.
Torpa cpegHsa MonsipHas Macca Bo3slyxa Gyger pasHa mMacce 1 MOMb
cmecu rasos O, u N,.

Konuyectsa Bewlectsa razoB nponopuMoOHasbHbL UxX 06beMaM wiu
O6beMHBIM foNaM (¢):

n(0,) : n(Ny) = ¢(0,) : @(N,).

B3sB NpubnmmeHHble 3HayeHUs 06 beMHBIX ponent rasos O, u N, B
Bo3ayxe (0,2 u 0,8 coOTBETCTBEHHO), BLIYUCITUM KONMUYECTBO Belecrea
HayKaoro rasa B 1 Monb cmecu:

n(0,) + n(N,) = 1 monk;
n(0;) = 0,2 - 1 monk = 0,2 Mone;
n(N,) = 0,8 - 1 mons = 0,8 Monb.

Hainem maccy 1 monb Boaayxa, T. €. 1 Monb cmecH rasos O, u N,

m(8o3a.) = n(0,) - M(O,) + n(N,) - M(N,) =0,2- 22 + 0,8 - 28~ 29 (r).
GHHM obpasom, M(so3p.) = 29 r/monk; M(8034.) = 29. j
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pasneJ

Basxaeuinyne KJIacChl
HeOpraHn4ecKux
coeUHEeHUH

M3 kypca xumun 7 Kjacca BaM M3BECTHO, UTO
BCE BELIeCTBA JIeJIAT HA OpraHuviecKue (coenuse-
uus Kapbona) u HeopraHu4ueckue (coepquHeHUs
JIPYrUX 37IEMEHTOB, & TAKIKe ITPOCThIe BelecTsa).

O6nacTh XMMHYECKOH HAYKH, KOTOpas H3yJyaeT HeOpraHu-
yecKHe BellecTBa, Ha3bIBalT HeOP2ZAHUYECKOU XUumuell.

W3zBecTHBI COTHU ThICAY HEOPraHHYeCcKHX
penjecTs. 4Tobe1 pazobpaThcsa B NX muoroobpa-
auM, yyeHbIe pacIpeneNuiy 3TH BEelecTsa 1o
rpynnam, KOTOpble HA3BATH KAACCaMU.

B aTOM pasjesie peub NnoijieT 0 TaKuX BasKHeH-
IMIMX KJaccax HeopraHHYecKux CcoeIUHEeHMIT:

e oxcunsl E, 0, (Li0, SO, ...);
e ocuosanus M(OH), (KOH, Ba(OH),, ...);
e xucnors H,A, H,,EO, (HC], H;SO,, o

e conu M, A,, M,(EO,), (NaCl, CaCO;; ...).

Hanomuum: 6yksa E — obmuit CHMBOJI XHUMU-
yeckoro anemeHTa. Byksoit M B obuux ¢opmy-
nax coexnuHeHuit 00O3HAYEH MeTaJIHYeCKHH
ajeMeHT, a 6ykBoit A — HeMeTaJJIHYEeCKHH aJ1e-
MeHT (OH MOXeT HaXOIMTECH B VI unu VII rpynmne
IIepuoiMYeCcKOil CHCTEMBI II. i. Menneneesa).

BerecTsa, MPUHAAIENKAIIHE K OHOMY KJac-
Cy, IIOX0KH 110 COCTABY, & OCHOBAHUI, KHCJIOTh] B
COJIM — eIie ¥ II0 CBOMCTBAM ¥ CTPOEHHIO.
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OKcuabl

Martepuan naparpada nomomeT Bam:

> BbIICHUTb COCTAB U CTPOEHME OKCHAOB;
» coCTaBnsiTb GOPMyNibl U Ha3BaHUA OKCHAOB.

Ha nameit nianere ects BeuecTso, 6aarogaps
g:;;; - KOTOPOMY CYIIECTBYeT KH3Hb. EMy MOCBAIIEHO
BOAONAAOM MHOXECTBO IeCeH, CTUXOB, CKa30K, ¢ HUM CBH3a-
HO HeMaJIo HapoAHbIX obbruaes. Bui, HaBep-
HOe, yI¥Ke IoraJlajlucek, 4TO 3T0 — BoAa. OHa
YTONHAET XAy, CHUMAeT YCTaJA0CTh, JapUT
pagocTs ¥ 3Hepruw. MoxHO gonaro eMor-
PeTh, KaK TeueT pyuyeil, miemyrcs o 6eper
BOJIHBI, NI060BaTHCA paayroii’ (puc. 7).
C TOYKM 3peHUsT XUMHUM BOJA — CIOMKHOE
BelllecTBO, MMEKIee XUMHYECKYI0 dopmy-
sy H,0 u mpunaznexamee Kk OKcumam.

Oxcud — coenunenue, 06pa3oBaHHOe ABYMS XHMHYECKH-
MM 3JIeMEHTaAMM, OTHMM M3 KOTOPBIX siBasiercsi Oxcuren.

Oxcunpt 06pasyroT nouTH Bee aeMeHTs! (puc. 8).
O6wmasn popmyna okcugos — E, 0,.

Puc. 8.
HexoTtopbie
OKCHAbI

! Pagyra BosHmKaer 6naronaps a(heKTy NpeTOMIEHUA COJHETHBIX
nyyeil B KAIUIAX BOJBL.
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3710 MHTEpPECHO
XuMuKaMm
moKa

HE yIaJ10Ch
MMOJNYUYHTE
OKCHIBI

H Ipyrae
coeMHEeHn S
Tenus,
Heona,
Aprosa.

Oxeunabl
E,O,

m

370 UHTEPECHO
Bosslne Bcero
OKCHIOB
obpasyet
Hurporen:
N,0, NO,
N,0g, NO,,
Ngoi, N205.

BoNBIIMHCTBO OKCHIOB METAJIMYECKHAX 3JIe-
MEHTOB SBIHIOTCH MOHHBIMH COEQUHEHHAMH.
Tak, okcuabl ¢ popmynamu Na,0, CaO, Al;04
conepixar uonsl Na', Ca® mum Al** coorser-
cTBeHHO, a Takke moHbl O” . ITonokuUTENBHO
3apAKeHHbLIE NOHBI HA3LIBAIOT KamuoHamu,
OTPHIIATENILHO 3aPAXKeHHbIE — GHUOHAMU.

Oxcuabl, 06pasoBaHHBIE HEMETALIHYECKUMH
3JIeMEeHTAMH, HMEeIOT IIPeUMYIIeCTBEHHO MOJIEKY-
nspHoe ctpoenue (Hanpumep, Boxa H;0, yriexnc-
st ras CO,), uHorga — aromHoe (KBapi| Si0,).

dopmyssr oxcuaoB. KonmmuecTBeHHBI COCTAB
OKCcHIOB pasnoobpaseH. OH onpe/iesifAeTCH BAJICHT-
HOCTBIO 3JIEMEHTOB.

Jlns 3neMeHTa ¢ MOCTOSHHON BAJEHTHOCTHIO
CYIIeCTBYET OJIMH OKCH/I. OpuoBaseHTHBIH JInTHit
obpasyer okcua ¢ ¢opmysoii LiO, nByXBajieHnT-
abii Kanenuit — oxena Ca0, a TpexBajeHTHBIH
Bop — okcug B,03. Eciu aieMeHT UMeeT nepe-
MEHHYIO BAJEHTHOCTb, TO JUIsi HEro CyuecTByer
HecKONIBKO oKcuaoB. Hanpumep, ansa Kynpyma
uspecTrbl oKcuasl Cu,0 1 CuO, a ana Xpoma —
CroO, Cr,04 u CrO,.

0603HAYMB XUMHUYECKHH 3JIeMeHT CHMBOJIOM
E, npusesem obuiue Gopmyiasl A5 BCeX Cylle-
CTBYIOLIUX OKCH/IOB:

E,0, EO, E,03, EO,, E,O5, EOj, E;Or, EOQ,.

» Kaxoe 3HAUEeHUEe BAJIEHTHOCTH MMeeT 3JIEMEHT
E B Ka3/10M COeIMHEHNH ?

B 7 knacce Bbl Hay4YWIMCh COCTaB/IATL GOpMy/ibl
coeguHeHni, oGpa3oBaHHbIX ABYMS 3/IeMEHTamMH,
10 3HAYEHHAM BaNEHTHOCTH anemMeHToB. Hanom-
HHM, KaK 310 cAenarb.

BeisenemM ¢opmMysy MONEKYSPHOIro coefnHe-
Hus — oxcuaa Cynbdypa, B kotopom Cynbdyp npo-
apaseT BaneHTHocTe 4. CHayana 3anuwemM CHMBO-
bl 3/IEMEHTOB M yKaXeM Hag HHMHW 3Ha4yeHHs HX

N ]
ganenTHoctu: SO, 3areM HaxogUM HaMMeHbLUIEE
YKC/10, KOTOpOe Aenvrcs 6e3 ocTarka Ha 3HaYeHus
Ba/IeHTHOCTH 4 1 2. 3ro yncno — 4. [lenum ero Ha 4
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310 uHTEpecHo
Beiciiue
OKCHIBI
3JIEMEHTOB

I rpyrmer
Kynpyma

u Aypyma —
CuO u Au,0,.

M 2 ¥ Nosly4aeM COOTBETCTBYIOLYME HHAEKCHI B (hop-
Myne COegHHeHHS:

v I}

S50 = SO,

H7106b! cocTaBuTb popMyny HOHHOrO OKCHAA,
Heob6XoaMMO 3HaTL 3apsAf HOHa MEeTa/IHYECKOro
3/1eMeHTa (ero aHavyeHue coBnajgaer co 3HaYeHHeM
BaNleHTHOCTH 3neMeHTa). 3apsag moHa OKCHreHa
paseH —2. Cnefyet NOMHHUTB, YTO o6oe CoequHe-
HHe 3neKTpoHeHTpanbHo. EC/IM OHO COCTOMT M3
HMOHOB, TO CYMMa MX 3apsii0B paBHa Hy/lio.

BoiBegeM ¢opMyny HOHHOIro COEAMHEHHSs —
NHTUHA oKkcHAa. JINTHH — OgHOBaNEHTHbLIA MeTannu-
HYeCKHH anemeHT; oH obpa3yer moH Li*. 3anuwem
HoHbl Jlutna U Okcurena: Li* 0. Haxogum Ham-
MeHbluee YHC/10, KoTopoe genuTcs 6e3 ocrarka Ha
3HavyeHHs 3apsgos HoHoB 1 M 2. 310 — yKcno 2.
Paapenus ero Ha 1 n 2, nonyyaem nHgexcs! B Gpop-
Myne coeMHeHHn:

Liz10,,, = Li,0.

Bam u3BecTHO npaBuio: HanbonblIee 3HAYE-
HHE BAJEHTHOCTH 3JIEMEHTA COBIA/IaeT ¢ HOMEe-
POM Ipynnsl NepUoOIHYecKOl CUCTeMBI, I'le OH
HaxoauTcH. OKcu, B KOTOPOM 3JIEMEHT npo-
ABJISIET TAKYIO BAJIEHTHOCTb, HAZLIBAKOT 6bLCULUM.

P Hanummure xumudeckue GOpMyJbl BBICILIAX
okcu0B Cunmnus, Pocdopa u Cynedypa.

Jl1s1 BelecTs MOJNEKYIIPHOrO CTPOEHHSA, B TOM
HHCJIe 1 OKCHJIOB, KpOMe XuMHYeCcKuX (opmyur,
HCHIIONB3YIOT rpaduyeckue ¢opmynsl. B 7 knacce
BbI COCTABJIANU TaKue (POPMYNbI /Ui HEKOTOPBIX
Bemects. Hanomuum, 4ro B rpadmueckoit opmy-
Jie aTOMBI COE[IUHAIOT C IOMOIIBIO YEPTOUYCK:

e 0\\“840
Cl Cl ]l
(0]
KonnuecTBO yepTouexk BO3je KaAOro aToma
PaBHO 3HAYEHHIO €ro BaJI€HTHOCTH B COEIUHEHHUH.
Heo6X01MMO YYHTHIBATE, YTO OAMHAKOBLIE ATOMBI
B MOJIEKYJIaX OKCHJIOB HE COSIMHAIOTCH.



3710 MHTEpEeCcHO
Jna soaer H,O
XMMHYECKOe
HasBaHHE —
I'MApOreH
OKCHJI — He
HCIIONB3YIOT.

2 Xumms, 8 kn.

P CocraBuTe rpaguueckue (GOpMyabl MOJEKYJI
BOJBI ¥ YIJIEKHUCJIOTO Trasa.

Hazpaaus oxkcunoB. XuMHUYECKOe HA3BAHUE
OKCH/IA COCTOMT M3 ABYX CJIOB: IEpBOE€ — HA3Ba-
HUE 3JIEMEHTa, 8 BTOPOe — «OKCHI»:

Li,O — nuruit okeny,
Ca0 — ganenmii OKCHJI,
B,0; — 60op oxcu.

Ecnu anemenT o6pasyeTr HECKOJIBKO OKCHIOB,
TO B Ha3BaHNUH KaX/I0TO COEIMHEHHNA MTOCJIe Ha3Ba-
HHUA dIeMEeHTa YKasbIBaloT (6e3 oTecTyna) puMcKOi
nu@poi B cKOGKAX 3HAYEHUE er0 BAJIeHTHOCTH:

FeO — deppym(Il) oxcnp,
Fe,0; — deppym(III) oxcuy,
S0, — cynudyp(IV) oxcuz,
SO; — cynsdyp(VI) oxeua.

B HasBaHWM COeIMHEHUHA CKJIOHAETCHA JNIUb
BTOpOE ¢10BO: 60p okcuaa, cynsdyp(VI) okcugom.

P HasoBure okcuasl ¢ ¢opmynamu ZnO, CO,,
Mn,0;, P,O;. ITpumute Bo BHMMaHue, yTo Lnak
MMeeT INOCTOAHHYK BaJleHTHOCTh, a Kapbos,
Manran u Pochop — 1epeMeHHYIO.

J1a HeKOTOPBIX OKCHAOB, KPOME XMMHYECKHX
Ha3BaHHUH, CYLIECTBYIOT elle U TPAAHLMOHHbIE
(rpuBnaneuble). Takne HA3BaHUA [JIA COeJUHE-
Hui1 Ca0, CO, u SO, — HerameHas BU3BeCThb, yTile-
KWCHbI ra3, CEpHUCTLIN ras.

PacnpocrpasesHocTs B npupoae. Oxkcuas!
COIEPIKATCH B KA /10i U3 Tpex 06ooyeK Halei
miaHeTsl — B armocdepe, rugpocdepe, JHTO-
cepe.

CamMbIM pacnpOCTpaHEHHBEIM OKCHIOM B aTMO-
chepe u rupocdepe ABIgeTCH BOAa, a B auToche-
pe — cununui(IV) okeng SiO, (Mmurepas kBapi,
OCHOBHOH KOMIIOHEHT necka). B Bosnyxe conep-
KUTCH HeDONBIIOE KONMHYECTBO YIJEKHCJIOro
rasa. BDosbilie Bcero OKCHIOB BCTpedaeTcs B
autochepe. OHU BXOAAT B COCTAB FOPHBIX TTOPO/,
TIOYBBI, MHHEDPAJIOB (puc. 9).
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Puc. 9.
Kpucrannsl
MUHepanoB

BblIBOAbI

Oxcupg — coepuHenue, o6pazoBaHHOe OABYMA
3JIeMEeHTAMM, OMHMM M3 KOTOpPbIX aBJasercH OxcH-
ren. O6man popmyna okcupos — E, O,..

BoJBLIIHHCTBO OKCHIOB METAJIHYECKHMX DJIEeMEH-
TOB COCTOAT H3 MOHOB, & GONBIMIMHCTBO OKCHOOB
HEeMeTAJIMYECKHX 2JIEMeHTOB — M3 MOJIeKy.JI.

OxCHIBI HMEIOT XHMHYECKHE HA3BaHH A, 4 HeKOTO0-
pble — eue ¥ TpuBMajabubie. IlepBeiM cioBOM B
XMMHYECKOM HAZBAHHM OKCH/IA ABJISETCA HA3BaHHe
COOTBETCTBYIOILEro 3JIeMeHTa, 3 BTOPBIM — «OKCH/I».

B npupope Bcrpeyaerca Mmuoro okcuioB. Haubo-
JNee pacnpocTpanensl Boaa M cmumupmi(1V) oxenp.

?

43. Kakne coefMHeHWs Ha3biBaOT OKCHAaMKH?
44. CocraBbTe GOPMYNbl OKCHAOB, KOTOPbIE coaepMar Mokl K*, Ba®*, La™'.
45. CoctaBbre GopMynbl OKCHAOB ApceHa (3neMeHT NPoRBASEeT BaneHT -
Hoctb 3 U 5) U Cenena (NposBnsieT BaneHTHOCTb 4 1 6).
46. 3anMwuTte Gopmynbl cCOenHEeHWH, KOTOpble UMEIOT TaKWe Ha3BaHHWA:
a) HutporeH(lV) okeuna; B) Gepunnuin oKcUa,
6) TutaH(lll) okeupa; r) eaHaamin(V) oKcua.
47. Cocrasbre rpaduyeckue dopmynbi Mmonekyn okengos SO, u B,04.
48. CoctaB nio6oro oKcua MOMeT OTBeYyaTb OAHOW U3 06uwmux dopmyn
EQ,, unu E,0,. HaKkue 3Ha4eHUsi MOTyT NPUHUMaTL M U N B 3THUX GOp-
mynax?
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49. laiTe XMMUYECKWE Ha3BaHWA OKCMAaM 3/IEMEHTOB C nepemMeHHOM
BaneHTHocTbIo: PbO,, Re,0,, MoO3, 0sO,.

50. BulyMCNHTE MaccoBbie 10M 3nemeHToB B cynboyp(IV) okcnae v cynb-
dyp(Vl) okcHae.

51. Y4eHUKM Knacca 3a 45 MUHYT ypoKa BbiAbIXaT BMecTe C BO34YXOM
1,1 Kr yrnexucnoro ra3a. Kaxoi o6bem 3aHMmaet 3T0T ras npk Hop-
MasbHbIX YCNOBUAX?

52. Kakue HKONMMYeCTBa BellecTBa WOHOB coAepwarca B 1 mMonb TaKux
okcunaoe: Li,0, Ca0, Al,057 (YcTHO.)

53. Hailgute maccy: a) Tutas(lV) okcraa KonM4ecTeoM BewecTBa 2 MOnb;
6) nutporeH(ll) oKcHAa, B KOTOpoM coaepuTes 107 monekyn. (YCTHO.)

54, Kakas macca antomM1MHUN OKCcHAa COAepPHHT CTONbKO MOHOB, CKOJ/IbKO
monekyn copepurcs B 11 r kapboH(lV) okcnpa?

6 OcHOBaHUA

Marepuan naparpada nomoxer Bam:

¥ BBIACHWUTb, 4YTO TAKOE OCHOBaHHe;

¥ coctaBnstb GOpMynbl ¥ Ha3BaHUs OCHOBaHWH;

» onpefensTb OKCWAbI, KOTOpble COOTBETCTBYIOT
onpefieneHHbIM OCHOBaHHSAM.

HzBecTh — COEIMHEHHE, U3BECTHOE YeJIOBEKY
naBHO. CMeCh M3BECTH ¢ BOJIOV HEPEeKO HCIOIb3Y-
JOT ¥ B HACTOAIIEe BpeMs B cTpouTesbeTBe. Takoi
cMechbio 6eJIAT CTBOJIBI M BETKH JlepeBLEB, 3alllM-
111afd UX OT BpeauTeNneil, a 3MMOi — OT COJIHEYHbIX
ocoroB. UsBecTs (TOUHee — ramieHas U3BecTh)
Ca(OH), NpUHAZJIEKUT K KJIacCy OCHOBaHMIi.

Kax qoe ocHOBaHME 06pa30BaHO TPeMH 3JIEMeH-
Tamu. U3 Hux aBa 3neMeHTa «ob6fa3aTesbHBIE» —
Oxcuren u I'n/ipores, a TpeTHUM ABJISETCA MeTa-
JAYEeCKHI1 3JIeMEeHT.

Ocnoganue — coeJJMHeHHe, KOTOpoe COCTOHT U3 KATHOHOB
MeTasuecKoro 3aemenTa M™ u ruapoxenn-aauonos OH .
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OcHOBaEMSA
M(OH),

3710 MHTEpPECHO
OcuoBanuii
AgOH

u Hg(OH), ne
CYILEeCTBYeT.

Haszpanue nona OH npomHcXOauT OT HA3BAHMI
anemeHTOB I'maporena u Okcurena. O6bACHUTD,
nouemMy €ro 3apsz paBed —1, moxuO Tak. [Ipej-
craBuMm cebe, uyro noH OH ofpasyercs B pe3yiib-
tare coenuHenus moHoB H' u 0%, u cioxkum
sapsaAbl 3THX yacTui: +1 — 2 =-1.

dopmynsl ocHoBaHME. BreiBesem 0611yio
XMMHUYECKYIO QOpMYIY COeIMHEHn 3TOro Kiac-
ca. Bel sHaere, 4to n060€ BeecTBO 3JIeK TPOHEeM-
TpasiibHO. IloaTOMY B OCHOBAHMM HA KaMblil HOH
MeTAJINYECKOI0 3JIeMEHTA ¢ 3apAfA0oM +1 J0JK-
HO npuxoautkesa n moHoB OH . CinepoBaTensHO,
obuian popmyna ocuopauuit — M(OH),.

ITpumepsl xuMHuUYecKux GopMyJ1 OCHOBaHMI:

NaOH, Mg(OH),, Bi(OH).

P Sanuuinte GopmMysabl OCHOBaHHI, KOTOpbLIE
ABNAITCA coejuHeHNsaAMH Jlutua u Bapus.
IIpumuTe BO BHUMAHME, YTO BEJIMYMHA 3apsaia
HMOHA METAJIIMYEeCKOro 3JIeMEeHTa COBIIaJaeT co
3HAYEHUEM ero BaJeHTHOCTH.

OcHoBanusa — MOHHBIe coeuHenus. IToaromy
JJIA HUX He COCTaBNAIT rpapuyeckve popMynsl.

Hazpauus ocHOBAHMH. XuMHUYEeCKHe HazBa-
HUA OCHOBAHMI COCTOAT M3 ABYX cJIOB. IlepBbiM
CJIOBOM fIBJIsieTCS HA3BaHMeE 3JI€MeHTa, a BTO-
pBIM — «ruapokcus» . Hanpumep, coeiuHeHue ¢
¢opmynoit NaOH nHasbIBalT «HATpMil TMAPOK-
cuj», a ocHoBane Mg(OH), — «Marumii ruIpok-
cu» . CKIIOHSIETCS TUIIB BTOPOE CJIOBO HA3BAHUA!
HATpUI T’MAPOKCHIA, MATHHI I'HIPOKCHIOM.

Ecim ayieMeHT HMeeT nepeMeHHYI0 BaJIeHTHOCTh,
TO B HA3BAHUM OCHOBaHMA YKa3bIBAIOT €€ 3HAYEHHE
rnocJjie HasBaHUA 3JieMeHTa (pUMCKON nudpoi B

cxobkax): Fe(OH), — deppym(Il) rugpoxens.

P JlaiiTe Ha3BaHKUA OCHOBAHUAM, KOTOpbIE HMEIOT
dopmynst KOH, Cr(OH),.

Cpepau coegrHennn ¢ o6uyes ¢opmynoin M(OH),
€CThb M TaKHne, KOTOPbIe HE NPHHAANEMAT K OCHOBa-



l’

HUAM, TaK KaK OT/IMHAIOTCH OT HHUX M0 XMMHYECKUM
cBoKicTBaM. MX Ha3biBaloT aM@OTePHLIMU TMAPOK-
cuaamu (§ 13).

OcnoBamHe <> ocHéBHBIH okcua. Kaskmomy
OCHOBAHMIO COOTBETCTBYET ONpeieIeHHbIH OKCHI:
NaOH = Na,0; Mn(OH), = MnO.

3aps/ MOHA METALINYEeCKOr0 3JIeMeHTAa B OCHO-
BaHUM U OKCH/Ie OJIHH H TOT Ke.

P Hanumure ¢Gopmyny Oxemaa, KOTOPLIH cOOT-
BeTcTBYeT ocHOBaHui0 Bi(OH),.

Oxcuabl, KOTOphle OTBEYalT OCHOBAHMAM,
Ha3LIBAKOT OCHOBH bLMIL.

B otauume OT OKCHIOB, OCHOBAHMIl B IpHpOJIe
HeT.

BbiBOAbI

OcaoBanusa — coepMHeHMS!, KOTOPbIe COMEpPIKAT
KATHOHBI METANJIMYEeCKHX 3JeMeHTOB M"" u
ruapoxcua-anmonsl OH™. O6masn ¢popmyna ocnosa-
nuit — M(OH),.

XuMuyecKkoe HASBAHHE OCHOBAHMA COCTOMT M3
Ha3BaHMA MeTAJIIMYECKOTO 3JIEMEeHTa M CJoBa
«IMIPDOKCHI» .

Kaxaomy OCHOBaHMIO COOTBETCTBYET OKCHJI; €ro
HASBIBAKOT OCHOBHBIM OKCHIOM. 3apAJ MOHA MeTaJl-
JIMYECKOro 3JIeMeHTa B 3TMX COCIMHEeHMAX OJIMH M
TOT 7Ke.

55. Kakne coeguHeHMA Ha3bIBAOT OCHOBaHMAMM? 3anuwure o6ulyio

$opmyny ocHoBaHWi, 06pa3oBaHHbIX [BYXBaNEHTHbIMM MeTannvye-
CKUMH 3NemeHTamM.

56. CoctaebTe Gopmynbl Le3ur ruapokeuaa, Tutas(lll) ruapoxkcuaa.
57. Hanuwwure Gopmynbl OKCUAOB, KOTOPbiE COOTBETCTRYHOT OCHOBaHHUSM

¢ Takumn dopmynamm: KOH, V(OH),, La(OH)s.
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58. Kakoe KOnWM4eCTBO BEUIeCTBa Kaworo MoHa cojepHuTcs B 1 Monb
coeauneHun: NaOH, Fe(OH),, Bi(OH)s? (YcTHO.)

59.B Hakom ocHOBaHuM 6onblie WOHOB: 6apui rMApOKCHAEe Konuv4ye-
CTBOM BellecTea 3 MO/b WKW Kanui ruApoKCHIe KONMYEeCTBOM Belle-
cTBa 4 monb? OTBeT 060CHY#HTe.

60. Buiyncnute maccy 0,2 Monb NMTUWA ruapokeunaa. (YctHo.)

7 Kucnotbi

Marepuan naparpada noMoxer Bam:

¥ BbISICHWUTb, 4TO TAKOE KUCNOTHI;

» cocTtaBnaTb GOPMYnbl U Ha3BaHWA KMCNOT,

» KnaccnduMUMpOoBaTh KUCOTBI NO OnpeAeneHHbiM
»

NpU3HaKam;
onpeaensiTb OKCUALI, KOTOPble COOTBETCTBYIOT
KUCnoTam.

IlpounTaB HasBaHMe naparpada, KOe-KTO
BCIIOMHMUT BKYC JIMMOH&A WJIH aneasCHHA. B camom
aene, TAKo#M BKyC 00yCJIOBJIMBAaKOT COeJIUHEHUS,
ob1iee HazBaHMe KOTOPLIX — KUcIoTH (puc. 10).

Kucnoma — coeMHenMe, MOJIEKYJIA KOTOPOIro CONepPKUT
OIMH MJIM HeCKOoJbKo aTtomoB I'mgporena, cnioco6HbIX npu
XMMHUYECKMX PeakuusiX 3aMeiaTeCs Ha aTOMbl MeTaJLJIH-
YeCKoro 3JIeMeHTa.

Prc. 10.
Hucnortoi:

a — oproGoparHas (GopHasn);
6 — cynbdarHan (cepHan)
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Encmorsl
H,.E
H_EO,

Cocrae kucnot. Bce KHCIOTE HMEIOT MOJIEKY-
JaapHOe crpoeHue. g HHUX CYLIECTBYIOT IBE
obmue opmynet — H E u H, EO,. Kucior, KoTo-
pble OTBeYaT nepBoil ¢opmyie, HemHOro. Ux
o6pasyioT HeMeTamnueckne snemesnTsl VI u VII
I'pYIII [IepHOAUYECKON CUCTEMEI.

ITpumeps! xuMuYecKUX GOpMyJ1 KUCIIOT:

HCI, H,S, HNO,, H,S0,, H,PO,.

ITpu sameinennn aromoB ['uaporena B MONIeKy-
Jlax KMCJoT, HAanpumep, Ha aromel Hatpus, o6pa-
BYIOTCH COEIMHEHUs' ¢ TAKUMH (POpMyIaMu:

NaCl, Na,S, NaNO;, Na,SO,, NasPO,.

YacTe MONEKYJBI KHCIOTEI, COeJHHEHHYIO
¢ aromom (aromamm) I'maporeHa, HasbIBaAKOT
Kucaomuoitm ocmamuom. Jlna kucnoTe: ¢ popmy-
goit HCl KMcnOTHBIM OCTATKOM SBJIAETCH aTOM
Xnopa, gna kuciaorkl H,SO, — rpynna aromos
S0,.

KonuuectBo atomoB I'mpporena B MoieKkyJe
KUCJIOTHI OnpeieyiieT BAJIEHTHOCTE KHCIOTHOIO
ocrarka. Hanpumep, kuciaorasiil ocratoxk Cl
osHOoBaJieHTHLL (monexkyna HCI copepxur ogus
arom I'mpporena), a ocratroxk SO, — ABYXBaJeHT-
Hbl (B monexyne H,S0, aBa aroma I'mpporena).
Taxkum o6pasoM, MOHATHE «BAJEHTHOCTh» MPH-
MEHAIOT He TONbKO I aTOMOB, HO ¥ JIJISl IPYIIIT
COeIJMHEeHHBIX Mex 1y cob0if aTOMOB.

P HazoBuTe KHMCIOTHBIE OCTATKH JJIf KHCIOT
HBr, H,S, H;PO, u ykaxkure BaieHTHOCTH
KaMK/I0r0 U3 HUX.

DieMeHT, KOTOphI 06pasyeT KMCJoTy, Ha3bl-
BalOT Kucaomoobpasywwunm. Ilokaxem, Kak
MOX<HO OIpeIeJIATL 3HAaYeHHUE ero BAJIEeHTHOCTH B
Kucnorax ¢ obuieit popmynoin H, EO,. B kaue-
CTBe IpUMepa BO3BMEM COeIWHEHHe, HMelee
dopmyny H.SO,. 3anumem Haj cHUMBOJIaMH

! Obutee HA3BaHNE ITUX COCAMHEHNIT — COJIH.



T'uaporena u OxcureHa sHaYeHUs] BaJeHTHOCTH
3TUX 3JIEMEHTOB:

| § 1

H,SO0,.

KonuyecTBO eIMHUI] BAJIEHTHOCTH AJ151 4-X 8TO-
moB Okcurena cocraBnsier 2+-4 = 8, a ana 2-x
aTomoB I'mpporena — 1-2 = 2. 3uauyeHue Ba-
nentHoctH atoma Cynbdypa paBHO pasHUIE
Me/Iy NepBLIM M BTOPLIM YUCJIOM, T. €. 8 — 2= 6:

I Vil

H,S0,.

P Onpepnenurte BaneHTHOCTE Pochopa B KHCIIO-
Te, umesoieit hopmyny H,PO,.

ITocKOMBKY KMCIIOTHI — MOJIEKYJIAPHbIE CORIU-
HEHM#A, TO AN HEUX NCIONBL3YIOT rpaduyeckue
dopmynsl. CocTapnaTe Takue (GopMynnl Ans
MOJIeKyJ KMcJIoT ¢ obuyei dopmynoit H E ouens
npocto. ITokakem, Kak 9710 cienaTh AJI8 MOJIEKY-
JB1 KMCJIOTHI, KOTOPaA COCTOUT M3 aTOMOB Tpex
3JIEMEHTOB, 8 TAKMKE /LI ee KMCJIOTHOI'O OCTATKA.

YNPAMHEHME. CoctaButh rpadpuieckue Gopmynsl MONEKysbi KUCNOTbI
H,S0, u ee KUCNOTHOrO OCTarKa.
Pewenue

Cnoco6 1. Msl TONBKO YTO BLIACHUIMU, 4TO a51eMeHT Cynbhyp
B Kucnore H,SO, muectuBaieHTeH. 3anKchiBaeM BOKPYT KUCI0TO006-
pasyoujero aroma 6 yeprouex:

N
oy
£

Bce a1¥ yepTOYKH (e AUHUI LI BATIEHTHOCTH ) IOJIKHEI TAKIKE «IIPU-
HAJJIEKATE» 4-M AByXBajeHTHhIM aroMam OkcureHa. Pasmemaem
aTombl Oxcurena Bokpyr aroma Cynedypa. [IBym atomam Okcuresa
«BBIIeJIA€M» 110 JIBe YepPTOYKH, 8 JJIA ABYX APYIMX OCTAETCH 110
OJTHOM:

0—%—0

Bce epuuHNBl BanedTHocTH aroma Cynsdypa UCNOIbL30BAHEL,
OIHAKO y JIEBOI'0 B IIPaBoro aroMoe OKCHIeHa He XBATAeT 10 OJHOMK
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yeprouke (OKcHreH — ABYXBAJIeHTHBIN 3JIeMeHT). 3anuceiBaeM
STH YepPTOYKH H mojiyYaeM rpadudeckyo GOpMyny KHCIOTHOIO
ocraTra SO,:

W3 s7oit hopMynsl BUAHO, YTO OCTATOK KUCJIOTH By XBaJleHTeH.
JonuceiBaeM cieBa M cnpapea mno aromy I'uaporena u nmonydaem
rpacpudecKyio GopMyny Monekysisl kucnorsl H,SO,:

R
H—O—%—O ~H.
O

Cnocob6 2. 3anuceiBaeM XUMMHUYECKYIO QOpPMYNY COeIUHEHHH,
BhIZle/ B B Hell rpynnsl aroMoB OH (ruipoKcUiIbHBIE TPYHNLI):

H,S0, = SO,(0H),.
I'vppoxkcunsuas rpynna ognopanenTHa: —O—H. Coegunsiem uep-
Toukoit kaxayio rpynny OH ¢ aromom Cynsdypa:
H-0-8-0-H
IMockonery arom Cynbdypa IIecTHUBAJEHTHLIN, pasMeIaem

BOKPYTI' HEI'O e1le "YeThipe YePTOYKH U K Ramnoi-i HX nape 3anMuceiBa-
eM no aromy OKcureHa:

%
H-0-§-0-H

P CocraBbre rpadpuueckre GOpMyIIbl MOJEKY.JII
kucnorel HyPO, ¥ ee KHCIOTHOTO OCTaTKA.

Knacendpuranus kucnor. Kucnore: ornuua-
I0TCH Apyr oT apyra. X nensaT HA HECKONBKO
rpynn. K ka0l rpynne npuHaAJNEKaT KHCI0-
ThI, CXOHEIE 110 ONpeJleIeHHLIM [IPU3HAKAM.

CymecTBY10T 6€30KcuzeH08bie U OKCUzZeHcodep-
aauwue kucnotsl. Haspauus aTUX rpynn KUCIOT
VKa3BIBAIOT HA OTCYTCTBHE HJIM HAJIW4YHUe B MoJie-
KyJnax coeguHeHUH atomoB Oxcuresa.
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3710 MHTEpPECHO
uanuauas
KHCJIOTa

HCN — Ges-
OKCHIeHOBas
KHCJI0TAa,
obpasoBaHHAHA
TpeM#
BJIEMEHTAMH.
Ona aBnserca
CUJIBHBIM
AJIOM.

ITpuMeph! KHCJIOT Ka¥/A0# rpynisl:
HCI H,S HNO; H.,S0, H;PO,

6e30KCHTEeHOBLIE OKCHIeHCOoflepraline

Be30KCHIeHOBBIX KHC/IOT U3BECTHO HEMHOIO.
Wx obimas popmyna — H, E. 310 He YHCTHIE Bellle-
CTBAa, 8 BOJAHELIE PACTBOPLI ra3000pa3HLIX COeIUHe-
HUH HEKOTOPBIX HEMETAIUYECKUX 3JeMeHTOB C
I'upporenom: HF, HCI, HBr, HI, H,S.

OKCHIeHCOAEPAIMX KHUCIOT HaMHOro 607b-
mre. Ouu umerot obuyio hopmyny H, EO,.

Jpyroii npusHak Aaa KiaccuHKaANMEHA KHC-
0T — KonuuecTBO aroMmoB I'uaporena B MOJIEKY-
ne coepureHusi. COOTBETCTBYIOIIYIO XapaKTepH-
CTHKY KUCJIOTHI HA3LIBAXOT OCHO8HOocmbio. Cyie-
CTBYIOT OHO-, IBYX-, TPEXOCHOBHBIE KMCJIOTEI, &
TAKIKE HECKOJNBbKO KHMcaoT ¢ 6onee BBLICOKOM
OCHOBHOCTEIO. IIpuMepsl KMCJIOT COOTBETCTBYIO-
L[UX TPy

HCl HNO,

H,S H,S0, H,AsO, H,PO,

OMHOOCHOBHBIE JIBYXOCHOBHLIE TPEXOCHOBHbIE

Ilo xumuvecroit axmueéHocMu KMCIOThl JeJAT
Ha CUJIbHBIE U ciabbie. CUIbHBIE KUCIIOTEL, B OTJIM-
yue oT cnabuix, AKTUBHO B3aMMOJAEHCTBYIOT €O
MHOI'MMM BemjecTBaMu. M3BecTHBI TaKKe He-
CKOJIBKO KMCJIOT cpefeii cvibl. ITpuMeps: KucaoT
PasIMYHON aKTUBHOCTH (CM. Takske cdopsal 2):

HCl HNO, H,S0, HF H,S0, H,PO, H,S H,CO, H,SiO,

— ’

CHJIBHLIE
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cpenHeii CHIIbl cnabbie

Hassauusa xkucaor. KHCIOTEI HMEIOT XUMUYe-
CKHe U TPUBHAJIbEHBIE HA3BaHUA. POpMYIbl M HA3-
BAHUSA BaXHEHIIMX KUCJIOT YKasaHbl B Tabaune 1.

XuMHUUYecKHe HA3BAHHUSA KHCIOT COCTOAT M3
IBYX cJioB. Bropoe cJI0OBO BO BceX HA3BAHUAX —
«xucnora». KopeHs nepBoro cioBa npoMCXOIUT
OT HA3BaHUA 3JIEMEHTa, KOTOpbI obpasyeT
KHUCHIOTY (XJIOpHAHAA KHUCJIOTA — CcOeIlUHEeHHEe
Xnopa)- HepBoe cii0BO Ha3paHUA Oe30KCHI€HO-



Tabauya 1
BaxxHelmMe KHCJIOTHI

. Haspanue
XHMHYECKOe TPHBHAJIBLHOE
HF dTopHuHAS DTOpOBOAOPOAHAHA, NJIABMKOBAA
HCI X nopuaHas XJ10poBONOPOMHAS, CONAHAN
H;S CynsdunHasn CepoBogopoiHas
HNO;3 HurpaTrnas AzoTHas
H,CO3 Kapbonatuan Yronbuas
H,Si05 Meracunukataas | KpemaueBas
H,S0; CynsdurtHasn Cepuucras
H.S0, CynsdarHas Cepuas
H3PO, Oprodocharnas | PochopHas

Boit kucnoTe! umeet cyhdurce «ua» (HyS — cyns-
dbuauas Kucnaora). [na oxkcurencojepxkauiei
KHMCJIOTHI 3TO CJIOBO MOYKET UMeTh pasHble cyd-
¢dukcesl. Ecnu kucnoroobpasyiomui sneMeHT
NpoABIsEeT B COEJHHEHHH HAWBEICIIYIO BAJICHT-

vl
HOCTB, TO HCNoNb3yoT cyhdure «at» (H,SO, —
cynbdaTHas KMCI0Ta), 8 eciy HUILIYI0 — «UT»

(Hzgos — cynbhUTHAA KUcaoTa). B XMMHUYecKux
unaspanuax kuciaor HySi0; u HzPO, ecth eme u
NpUCTABKYU «MeTa», «opTo» (Tabn. 1).

TpuBHabHBIE HA3BAHUA DONBLIMHCTBA KHUCJIOT
NPOUCXOAAT OT HASBAHUI IIPOCTHIX BEIeCTB UJIH
coequHEHUN anemMeHToB ¢ [UaporeHom.

Kucnora < kucloTabli okcua. [na xkaxxmaoi
OKCUIeHCOo/IepKameidl KUCIOTEl CYIecTBYeT OK-
cuz. Ero HaseIBAOT KUCAOMHbIM OKCHAOM. 3HA-
YeHUE BAJIEHTHOCTH KUCJI0TOOOpasymwllero aje-
MEHTAa B KHCJIOTE M B COOTBETCTBYIOIEM OKCHJIe —
OJIHO U TO e:

I viu vin I m o m oI

H,S0, —SO;  H,AsO, — As,0,

! Kuenora HasBaHa CONSAHOMN, IOTOMY YTO PAHBIIE €€ MOJYYaTd U3 COMH

NaCl.
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Puc. 11.
lMpupoaHsie
HUCTOHHUKHK
OpraHu4ecKux
HUCNOT

P Banumute GQopMyay KHCIOTHOrO OKCHZA,
KOTOPIH cooTBeTcTByeT kucnore H,PO,.

Pacnpocrpasessocts B npupoae. Ha vameii
1nJaHeTe BCTpeYaeTcs HeMano kucnot. Kap6onaTt-
HafA KMcaoTa obpasyeTcs B pe3ysibTaTe pacTBope-
HUS B IPUPOJHOM Bojie yriekucioro rasa CO,. Bo
BpeMs M3BEpXKEHHUU BYJKaHOB B armochepy
nocrynaimoT cepopopopoa H,S M cepuuMcThIi ras
S0,. IlepBoe coepuHeHue, pacTBOPAsACH B BOjAe,
obpasyeT cynbPUAHYIO KHCIIOTY, 4 BTOpOe, pea-
rUpy# ¢ BOAOH, — CYNBPUTHYIO.

PacTurenpHBIA U dKUBOTHBIH MHp GoraTt
Ha KMCIOTHI, KOTODBIe NPHHAJAJEMXKAT K
OpPraHUYeCcKUM coeguHenusaM. JIumonuas,
AbnouHasH, 111aBeIeBad KMCI0ThI CONEePIKAT-
Ccsl B HEKOTOPHIX (DpyKTaX, Arojax, OBOIaxX
(puc. 11), mypaBbuHas KHCJI0TA — B Mypa-
BBAX (IIO3TOMY MX YKYCHI OLYTHMBI), IYye-
auHOM sife, kpanuse. IIpu ckucaruM Moo-
K8, BUHA, PPYKTOBBIX U ATOAHBLIX COKOB
obpasyroTca COOTBETCTBEHHO MOJIOYHAA M
yKCcycHas KucaoTel. Monounas Kucnora
COJIEPIHMTCH TAKIKE B KBAIIIEHON KanycTe, CUJIO-
ce 1151 CKOTA; OHA HAKANJIMBAETCH B MBIIIIAX BO
BpemMs ux pabornl. B xenynousHoM coxe ecThb
HeOpraHuYecKas KUCJI0Ta — XJOPHAHAA.

BblBOAbI

Kucnora — CcoejHHeHHEe, MOJIeKYyJia KOTOpOoro
COnepHEMT OfMH HJIM HeCKoJIbKO atromoB I'mapore-
HAa, cNoCODHBIX B pe3yasTaTe peaKiMiil 3aMelaTh-
€A Ha aTOMBI MeTalJIHYecKoro siaemenTa. Jlns
KHCJIOT CYIEeCTBYIOT xBe obmue dopmynsr — H E
uH_ EO,.

YacTe MoJleKyJIsl KHCJIOTEI, COeAMHEeHHYO C aTO-
mom (aTomamu) M'ugporena, HA3EIBAKOT KHCIIOTHBIM
OCTATHOM.

Bce KMCJIOTEI HMEIOT MOJIEKYISPHOE CTPOSHMe.



CyniecTByror 6e30KCHreHOBBIe M OKCHTeHCOIep-
smanpie kucaoTsl Ilo konuuecTBy aTomoB I'uapore-
Ha B MOJIeKyJie pa3IHYaloT 0JIHOOCHOBHBIE, IBYX0C-
HOBHBIE, TPDEXOCHOBHBIE KMCJIOTBI, a 110 XHMHYe-
CKOM aKTHBHOCTH — CHJIBHBIE M cJaalble.

Kax ok okcurescosepsKanei KHCJI0Te COOTBET-
CTBYeT OKCH/I, KOTOPBIH Ha3hIBalT KMCIOTHbIM. B
OKCH/e M KMCJIOTe 3HaYeHHe BAJIEHTHOCTH KHCJIO-
To0Opasyroniero aJieMEHTA O{HO H TO JKe.

RH(:JIOTH HMEenT XHMHYECKHe H TpHBHAJILHEIE
HAa3BaAHHMHA.

Kucnorsl pacnipoCTpaseHsl B IpHpoO/Ie.

?

61. [laute onpefenenue KMCNOTLL. HTO TaKOe KUCNOTHBLIN OCTATOK?
62. lna kucnor H,Te, HNO, n H3AsO, 3anuwmre Gopmynsl KUCNOTHBLIX
OCTaTKOB M YKamure Mx BaneHTHOCTb.

63. Mo KakMM NpU3HaKam KnaccuPuuupyloT Kuenotul? Bnuwmure Gopmy-
net Kuenor HCIO,, HBr, H,TeO,, HF, HNO,, H,Se, H,AsO, B cooTBer-
CTBYIOUWHE CTONGUKKM Tabnuubl:

Kucnorsl

OKCHreH- 6es- 0AHO- RBYX- Tpex-
cofepalyme |OKCHreHoBble| OCHOBHbLIE | OCHOBHLIE | OCHOBHBIE

64. Onpenenute BaneHTHOCTb KUCNOTOOGPA3YIOLMX INEMEHTOB B KMCIO-
tax HCIO, HPO3, H,TeO, 1 3anuwute Gopmynst OKCHAOB, KOTOpbie
OTBEYAKOT 3TUM KMCNOTaM.

65. Hainaure cooTBeTCTBME:

¢dopmyna KucnoTtsl Ha3BaHWe KUCNOoThl
1) H,SeOs; a) ceneHuaHasn;
2) H,Se; 6) cenenarHas;
3) H,Se0,; B) CeNleHUTHan.

66. CocraBbre rpaduyeckue Gpopmynsi Monekyn kucnot Hi, HCIO, H,TeO,
M COOTBETCTBYIOLMX KUCNTOTHLIX OCTATHKOB.

67. Kakue KonuuyecTBa BewecTBa 3nemeHToB cofepmarca B 0,5 mone
TaKux Kuenot: HNO5, H,S0,7 (YcTHo.)

68. Basto 6,2 r 6opHom KucnoTe HyBO,. PaccuuTaiTte KONMYecTso Belle-
CTBa KUCnoThl. (YcTHO.)
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69. BbluMcnUTE MAccoBbIe 0NU 3NEMEHTOB B CybharHom K1crnoTe.

70. CylecTBYOT [BE OKCHMreHcoJepHallueé KMCNOTh C OAMHEKOBBIMM
3HaYeHUAMU MONAPHLIX Macc — 98 r/mons. Hasosure 3tm KUCNOTH!
M Hanuwurte ux Gopmynsl.

8 Conu

Martepuan naparpada NnoMoXeT Bam:

» BbIICHUTD, YTO TAKOE CONM;
¥ cocraBnate GOpPMYNbl U HA3BAHWUA CONeN.

K knaccy cojseil NpUHAANEKHUT COeJJUHEHHE,
KOTOpOe MBI ynorpebysieM exxeJHeBHO BMECTe C
nuuieit. 310 — nosapennas conb NaCl. Bam
M3BECTHO, UTO OHA cocToMT M3 monoB Na* u Cl.

Conv — coeamHeHMe, B COCTAB KOTOPOTO BXOAAT KATHOHBI
MEeTAJJIMYeCKOI0 3JieMeHTa M AaHHOHBI KHCJIOTHOI'O OCTATKA.

Conm
M, A,
M., (EO,),

Mo KHCIOTHOrO OCTATKA MMEeeT OTpHIaTe N b-
HBIA 3apsl; ero aHadeHue coBriagaeT co SHaMeHu-
€M BAJIEHTHOCTH 3TOIO OCTATHA:

KHCJI0Ta H(lil
KUCJOTHBIN OCTATOK Cl
AHHOH KUCIOTHOI'O OCTATKA Cl

Dopmyasr coneit. [Insa coneil, KaKk ¥ KUCJIOT,
cymecTByioT aAse obmue dopmyner — M, A u
M, (EO,),. TlepBoii ¢opmyse COOTBETCTBYIOT
COJIM, KOTOPEIE COAEePIKAT aHHOHBI KHCJIOTHBIX
OCTATKOB 6E30KCHUIeHOBBLIX KHCJIOT, 8 BTOPOA —
COJIY, AHHOHBI KOTOPBIX IPOUCXOAAT OT OKCHTeH-
COZIEPIKALIUX KUCIIOT.

IIpumeps: hopmyn comneii:

LiF, CaS, NaNO;, Al,(SO,)s.

HOnst Toro 4Tobsl cOCTABHTE (QOPMYJIY COJIH,
HeoOXO0AUMO 3HATE 3apAILl KATHOHA M aHUOHA, a
TAKKe YYUTBHIBATh TO, YTO COEJUHEHHE 3JIeKTPO-



HelTpabHO. Jlis BoIAICHEHU 3HAUYeHU T 3ap#AJIoB
HOHOB MOYKHO MCIIOJNb30BaTh Tabnuny, pasme-
menHy0 Ha Gopsaile 2 (Tak HaspIBaemMan Tabmu-
112 paCTBOPHUMOCTH).

CoctraBum ¢Gopmyny cCONM, KOToOpas COQEPMHT
KaTuoHbl Ba?* u annonst PO; ™. B cocTas Co/H BXO-
JIAT HOHBbI, 3HAa4YeHHUs 3apAf0B KOTOPbIX HEOAHHaKO-
Bbi: 2 U 3. HaumeHblLuee YHC/10, KOTOpOe AENTHTCH
6e3 octatka Ha 2 u 3, — uucno 6. [lenum ero Ha
3nayeHus 3apsgoB KaTvoHa (6 : 2 = 3) u aHnoHa
(6 : 3 = 2). Mony4aem KONHHECTBO ITHX HOHOB B
¢hopmMynbHOH eAHHHLE COeAHHEHHR, T. €. COOTBET-
CTBYIOLHE HHAEKCHI B XMMHY€ECKOH (popMyne COnu:

Bag /,(POy)s/3 = Bas(POy)

I'paduueckue GOpMyJIbl AJA coJieii, KaK M JJs
APYIUX MOHHBIX COEIMHEHMI, HEe COCTABJIAIOT.

Hazpaaus coneir. J1J1s1 Ka<10# COJIM CYIeCTBY-
eT XMMHYECcKOe HA3BaHUe, & [AJA HEeKOTOPLIX
conei — ele ¥ TpUBHAIbHbIE HASBAHUA (Tabin. 2).
XUMHUYecKOe HA3BAHME COJIM COCTOMT M3 ABYX
cnoB. Ilepsoe C10BO — HA3BaHHE METAIHYECKO-
ro 3JileMeHTa, & BTOPOe MPOUCXOAUT OT XMMHYe-
CKOro HA3BAHUA COOTBETCTBYIOLIEH KMCIIOThI.

Tabauya 2

G opmMyIbl M HA3BAHHA HEKOTOPBIX coJie

Dopmyna XuMHYECKOe Ha3zpaHue COJIH
CONM | COOTBETCTBYIO- HasBaHME | .y yyeckoe | TPMBHANBHOE
weit kucyoTer | MR

KNO; HNO; Hurparnas | Kanui Kanuitnas
HUTpaT ceJuTpa

K,CO4 H,CO;3 Kap6onaTHas | Kamui IloTatm
KapboHar

CaF., HF ®ropuanas | Kaxbmii @D I00pPHT
¢dropun (MuHepaJ)

FeCl, HCl Xnopunnas | ®eppym(Il) —
XJIOPHJ

Fea(S04)s| Hz2S0,4 Cymsbarnas | Peppym(III) —
‘cym»q:ra-r
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Puc. 12.
HeKotopbie
conu

Ecnu 3aneMeHT uMeeT NMEPEMEHHYIO BAJIEHT-
HOCTB, TO e 3HaYeHHe YKA3kIBAIOT 1IOCJIe HA3Ba-
HUA anemeHTa (Tabn. 2, puc. 12). Crnousercs
TOJIBKO BTOPOE CJI0BO XMMHUYECKOro Ha3sBaHUHA
COJIH.

P Haitre XUMUYECKHEe HA3BAHUSA CONAM, KOTO-
pole umerorT takue Gopmynsi: KF, MgCO,,
Bay(PO,),, CrCl,.

CywecTsyior conH, o6pa3oBaHHble TONbKO He-
MeTannHYecKMMH anemeHTaMmH. B ux cocras Bxo-
AAT KaTHoHbl amMmonmns NH;. Mpumepsl dpopmyn 1
Ha3BaHHH TaKNX COegHHEHHH:

NH,Cl — amMmMmoHHit xnopu1ga;

(NH4),S0, — ammonwii cynbdar;

NH,NO; — aMMoOHHWH HMUTPaT.

[ABa nocnegHux coegHHEHWs NPUMEHAIT B
KavyecTse a3oTHbIX yAo6peHHH.

Cony amMMOHHSI MPOMCXOAAT OT OCHOBaHHA

NH,OH (§ 11).

PacnpocTpaBeHHOCTE B npHpoae. B seMHOM
KOpe cofepUTcA MHOro comnei (puc. 13). B ocuoB-
HOM, 3T0 cunukarel. Cpey HUX BCTpEYarOTCH H
AparoneHHble KaMHU: ronyboil Tonas (anomu-
HUIl CUJIMKAT), 30JIOTHCTHIA NUPKOH (IIUPKOHHIMK
cuIukaTt), OecuBeTHBIH (eHAKHUT (OepUnnui
CUJIMKAT) U JIp.



Puc. 13. Cy1iecTByeT MHOTO 3aJIeKeil HaTPuil XJo-
Kpucrannel . puna NaCl (kamenHas cosib), KaaHi XJIOpH-
hEipaahbixcalibn na KCl, xanenuit kapbonara CaCO; (memn,
Mmpamop, uaBecTHAk). Ilociennee coepune-
HHe COCTaBJseT OCHOBY PaKyIleK, SUYHOMK
. ckopaynel (puc. 14). Cynedpuas: ZnS, Cu,S,
PbS u npyrue sBAAOTCA pyAaMH; U3 HUX

MOJYYAT MEeTaJJIbI.

PaznuyHble COMM HAXOAATCA B pacTBO-
PEHHOM COCTOSHMHU B ruapocthepe. B mop-
croli Bojle npeobnanawT xgopuaws Hatpus
u Maruus, a B npecHoit — conu Kanenus u
Puc. 14. Maruus (B OCHOBHOM KapOOHATHON U CyJIb-
Kanbuuii Kap6oHar ¢aTHOI KMCIOT).

B MBOW NpuUpope

BbiBOALI

Cosle — HOHHOE COeJHHEHHE, B COCTAB KOTOPOTO
BXOIAT KATHOHBLI METAJUIH4YeCKOro 3JIeMeHTa H
aHHOHBI KMCJIOTHOTO ocTaTka. [ls conen cymie-
cTBy10T 061He hopmyns M, A, u M, (EO,),.

Kamxpaas conb MMeeT XHMHYeCKoe Ha3BaHHe, a
HEKOTOPbIE COJIH — eNlle M TPHBHAJBHEIE Ha3BaHHA.

Conu oueHB pacnpocTpaHeHb] B IpHpoOJe.

9

71. Kakve coeiMHEHMA HA3bLIBAKOT consiMu? Hem conu cxofHbI MO COCTa-
BY C OCHOBaHHAMMU U YEM OTNIUHEKOTCR OT HUX?

72.CocraBbre GOpPMyNbl CONeN, KOTOPHIE COCTORT U3 Takux MoHoB: Na*,
Mg*, NO5, CO;3 .

49



73.3anvuute B COOTBETCTBYIOLWME HKNETKM NPeacTaBleHHON HUHe

Tabnuubl GOPMysbl MOHOB, U3 KOTOPBIX COCTORT conu Al(NO,);, MgBr,,

K3PO,, Na,S.
Kat1oHb AHWOHBI
OfiHO- MHOrO- npocTbie CNOMHBIE
3apsigHble| 3apsiHble [ ogHo- MHOfO- ofHo- MHOro-
3apagHbie | 3apsgHble | 3apsaHbie | 3apsaHbie

74, [lanTe HassaHWsA CONAM, KOTOpble MMEelT Takue dopmynoi: NaBr,
Al,S,, Li,S0,, CaSO0,.

75. CocrasbTe ¢opmynbl LEe3uik voauga, aniomuumnin dropuaa, xpom(lin)

cynbdara, nuTUH optodocdarta.

OpgvHaKkoBble UKW pasHble KONWYeCcTBa BeLecTBa aHUMOHOB COpep-

warcs B 20 r CaCO; v B 20 r CaBr,? (YcrHo.)

C NOMOLLBLI0 XMMUHECKOro aHanuaa ycTaHoB/EHO, YTO B NOPUMKM HaT-

pui cynbdata copepwutcs 0,5 monb moHos SOZ . Kakoe Konu4ecTso

BellecTBa M KaKan macca HoHOB Hatpus B 3TOM NOpLUMM COeuHEeHUA?

(Ycrho.)

lne copepHuTcn Hambonbluee CymmapHOe KONMYecTBO MOHOB: B 1 Monb

anoMuHni cynebdara, 2 monb Geppym(lil) HutpaTta, 3 Monb 6apui X1o-

pyaa unu 4 monb NUTUA pTopupa?

79. ins onbITOB B3ANY ogMHaKosbie macceo beppym(lll) oprodocdara, HaT-
pPUM Xxnopuraa U Kanbuun Kap6oHata. ConocTaBbTe CyMMapHbIe Konuye-
CTBa MOHOB B 3TUX NOPLKUAX coner 1 euoibepute npaBuNbHbLIN OTBET:

a) 6onblue BCEro HOHOB B nopuuu deppym(lil) optodocdara;

6) 60Nblue BCEro MOHOB B NOPLUMK HATPHIA Xnopuaa;

B) 60/blUE BCEMNO MOHOB B NOPLUMK KanbLKWii Kap6oHara;

) BO B3ATbIX NOPLMUAX CONEN — OAMHAKOBOE KONMYECTBO MOHOB.

76.

17

78.

CBoicTBa
U NpUMEeHeHUue OKCUaoB

Marepuan naparpada nomoXeT Bam:

» BbIACHWTb, KaK 3aBMCST CBOWMCTBaE OKCHMAOB OT MX
CTPOEHMUS;

» YCBOWTbL XMMUYECKWE CBOMCTBA OCHOBHbLIX M KMCNOT-
HbIX OKCWAOB;



» NOHSTb, YTO TaKoe pearuuns o6MeHa;
» BbIACHUTL chepbl NPUMEHEHWA OKCHMAOB.

CpoiicTBa OKCHJIOB, KK M JIDYTHX BEINECTB,
3aBHCAT OT MX BHYTPEHHEro CTPOeHHd, T. €. OT
TOT0, U3 KAKHX YACTHI[ OHM COCTOAT — &TOMOB,
MOJIEKYJI MJIM HOHOB.

duzuyecKHe CBOMCTBA OKCHIOB. B HOHHBIX
okeuax (puc. 15, a) NpoTHBONOJIOHHO 3apsKeH-
Hble HOHBI CHIIBHO IPUTATUBAIOTCH JPYT K APYIY.
IToaToMy TaKHe OKCHABI IPH OOBIYHBIX YCIOBHAX
ABNAIOTCHA TBEPABIMH BelleCTBAMH, NJIaBATCH
IIp¥ BBICOKOIt Temneparype (Tabn. 3). Bonbmun-
CTBO MOHHBIX OKCHJIOB HEe PACTBOPAIOTCH B BOJIE, &
OCTaJIbHBIE PEarnpyIoT C Hei.

o g

00" - ”002

Puc. 15.
Mopenu
CTPOEHMUA:

a — MarHui
OKCHAA;

6 — Kap6oH(IV)
oKcupa

B TBEpPAOM
COCTOAIHWK

B oKCHaX MOJIEKYIAPHOro crpoenus (puc. 15,
6) NpUTAKEHNE MeKAY JacTHnamu (Monexya-
mu) oueHsb cnaboe. [TosTomMy TeMnepaTypel ILIaB-
nenus (Tabn. 3) ¥ KUNEHNUS COeJMHEHMI HeBbICO-
KH, & UX arperaTHbleé COCTOAHNSA NpH OOBIYHBIX
ycnopuax pasnuyHel. Hemano Takux OKCHJIOB
JIeTy4H, PACTBOPHUMBI B BOJIE (BO BpeMs pacTBope-
HHUA MHOTMX M3 HHX IPOMCXOAAT XMMHYECKHE
peakinn), HEeKOTOPLIE MMEIOT 3anax.

OKcHBI AaTOMHOrO CTPOEHUA — TBEPJible Bellle-
CTBA C BBICOKHMMH TEMIEPATYpPaMH ILJaBJIEHUA
(Tabxn. 3) u kunenusa. OHK He paCTBOPAIOTCHA B BOJE.

Xumuueckue cBoicTBa oKcHa0B. Crioco6HOCTE
OKCHA B3aUMOJEHCTBOBATE C JPYTHMH Bellle-
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Tabauya 3

Crpoenue u TeMnepaTyps! muiasiesus HEKOTOPBIX OKCHIOB

XumuyecKasn Crpoenwne Temmepatypa
topmyna OKCHAA miaasjiennsi, “C
CaO - 2630
LizO i 1453
H.0 0
SO, MOJIEKYJISPHOE 75
Si0, ATOMHOEe 1610

Puc. 16.
lawenuwe
U3BECTH

CTBAMM 3aBHCHT OT ero tuna. PaccMmorpum
OTAEJNBHO peakiMM, B KOTOPLIE BCTYIIAIOT OCHOB-
Hbl€ M KHCIIOTHBIE OKCHALL. BeI yike 3naere, yto
OCHOBHBIMM HA3BIBAIOT OKCHBI, KOTOpBbIE COOT-
BETCTBYIOT OCHOBAHMAM, & KHCIOTHLIMM — Te,
YTO COOTBETCTBYIOT KMCIOTAM.

Peakuuu c yyacruem
OCHOBHbIX OKCU/10B

Peaxums ¢ Bopoii. Crpontenu, cazosoms: Hepen-
KO CMeMMBalOT HEeralmeHylo M3BecTh (KasbI{Mii
Okcua) ¢ Bonoit. ITpu aToM npoMcXoauT XMMmye-
CKafl peaxknus u obpasyercs ralnieHasi U3BeCTb —
Kaypnmii ruapokcuy Ca(OH),. ITponece HaswBaoT
rameHuem ussectH (puc. 16):

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

Cpenn OCHOBHBIX OKCHMEOB B aHAJIOTHYHYIO
PEAKINIO BCTYNAKOT TONBKO COeIMHeHUSA IMes0Y-
HeIX (Li, Na, K, Rb, Cs) u menounosemenpuux
(Mg, Ca, Sr, Ba) anemeHnToB.

Peaxkuuu OKCHI0B ¢ BOO# OTHOCST K peaxmu-
fIM COeIUHEHHS,

Brsectn Qopmyny npoaykTa peakmun OKCHjIa
C BOJIOM MOKHO CHeyION[HM ob6pazom. Cuauana
HY3HO CJIOHUTE BMECTe BCE aTOMBI, HMEIOIHeCs
B OpMyNax peareHTOB, ¥ pa3MECTHTD UX B onpe-
AeneHHoOM nopsake. ITepBriM 3anuceBalOT cnM-
BOJI METAJITUYECKOI0 2JIeMEeHTa, 3aTeM — CHMBO-
nb1 Oxeurena u F'mpporena. Ecnu Bee HHJIEKCEI B



310 MHTEPECHO
Oxennbl

CaO u P,O¢
HCTIONB3YIOT
JIJISL OCY LK
Ira3oB.

cocTaBJeHHOH opMysie OKasKyTCA YeTHBIMH, UX
HYKHO pasfaenuTh Ha 2. 3Ty «IBOMKY» CTABHUM
KaK KO3 HIHEeHT B XUMHYeCKOM ypaBHEeHHMH:
IAizO + H20 - [IAizOgHg]l == 2LiOH.
JIMTHIH THAPOKCHI
IIpn Hanuuymm Bozne aromoB OKcureHa m
I'mpporena OqMHHAKOBOTO MHAEKCA €r0 BEIHOCHAT 3a
cKOBKH:
BaO + H,0 = [BaO,H,] = Ba(OH),.
Gapwmit ruapoKeH]
DopmMyny OCHOBAHMSA MOMHO TAKKE 3aIlIMCaTh,
MCXO/f U3 TOr0, YTO 3apsa HOHA MeTANJIMYEeCKOro
aneMeHTa B HeM TAKOH ke, KaK U B OKCHe:

Ba?', OH => Ba(OH),.

P CocraBeTe ypaBHEHHE peaKnuy HaATPHUH OKCH-
Jia ¢ BOnoi.

Peaxnuu ¢ KHCIOTHBIMH OKCHIaMH. OcHOBHEIE
OKCHIbl PEarupyior ¢ CoefMHeHUAMM IIPOTHBOIIO-
JIOMKHOr0 XMMHYECKOro Xxapakrepa, T. €. HMelo-
MMM KHCIOTHBIe cBoiMcTBa. Cpeam HMX —
KHMCJIOTHEIE OKCHUIBL.

ITponyKTOM peaknup Mexx Ay OCHOBHBLIM M
KHCJIOTHBIM OKCHIAMH ABJIAETCHA COOTBETCTBYIO-
masa conk. OHA COCTOMT M3 KATHOHOB METAJJIH-
YECKOT0 3JIeMeHTa, KOTOpble CO/iepiaiuck B
OCHOBHOM OKCHJ1€, U aHMOHOB OCTATKA KHCJIOTHI,
KOTOpas MPOMCXOJUT OT KUCJIOTHOrO OKcuaa. B
dbopmyne cony, KAK BaM HM3BECTHO, CHauana
3aIMCHIBAIOT KATHOH, 4 3aTeéM — aHHMOH.

IIpumepn! ypaBHeHMI peakIMil ¢ ydacTHeM
OCHOBHOI'O M KMCJIOTHOI'O OKCHJIOB:

CaO + S0, = CaS0,;

(comepxuT (cooTBeTcTBYET  (CONEPIKHT HOHBI

rarionn Ca’') kuenore H,80,) Ca”' uS0Z%)

Li,0 + N0, = 2LiNO,.
(conepsxknt  (cooTBeTCTBYET  (COREPIKHT HOHBI
kamnons: Li')  kmenore HNO3) Li' u NO3)

! BemoMoraTesibible 3aIIMCH IOMeIllal0T B KBAApaTHLIe CKODKH.



P CocraBbTe ypaBHeHHe peaKNU¥M KanbIUiH
okcuna ¢ HutporeH(V) okcupom.

Peaknuu ¢ kucaoramu. OCHOBHBIE OKCHJBI
B3aMMOJIEHCTBYIOT HE€ TOJBKO C KHCJIOTHBIMH
OKCHIaMH, HO M ¢ Kucaotamu. IIpogykramm
TAKOH peaKIly ABJIAIOTCS COMb U BOJA:

/ N\

CaO + H,S0, = CaSO, + H,0;

KaJubL#ii cyabdar
Li20 + 2I{N03= 2LiN03 + Hzo.

JINTHI HUTPAT

Peaxuumu, B KOTOPBIX coeiuHeHHsI 00MeHHMBAKTCH CBOMMH
COCTABHBLIMH YACTAMM, HA3BIBAKOT PeaKyuamu obmena.

NABOPATOPHBIV OMMbIT Ne 1

Peakuus kynpym(ll) okcupa
C XNOPUAHON KUCNOTOM

ITomecTuTe B npobupry HemHoro nopomka Kynpym(Il) oxkcuna.
Kaxoro usera 210 BermecTso? [lobassTe K HeMy 1—2 M1 XJTOpHUIHOMK
kucnorel. Uro Habniopaere? (Comep:xumoe NpoOGMpPKM MOMKHO
HarpeTs, HO He 10 KMIIeHNs. )

CocraBbTe COOTBETCTBYIOIIEe XMMHYECKOE ypaBHEeHHe.

Peakuuu c yuacruem
KUCNIOTHbIX OKCUA0B

Peaxuus ¢ Bomoii. ITouTn BCce KHCJIIOTHEIE OKCH-
Jibl pearupyioT ¢ Boao#H (MCKIYEHHEe — OKCHJI
Si0;). IIpu aTOM 06pasylOTCs OKCHUIeHCOepKa-
IMHe KMCIOTHI:

SO; + H,0 = H,S0,.
cynbdaTHaa KUCIOTa

PopMynBl KHCJIOT — NPOAYKTOB pearIjui
KHCJIOTHBIX OKCHJIOB C BOJOH — BBIBOJIAT TAK e,



KaK ¥ OCHOBaHH, CKJIaJbIBaA BMEeCTe BCe aTOMBI,
uMeroiecH B popmynax peareHToB. Ha nepsom
MecTe B (pOpMYJie KHCJIOTHI 3alIMCBIBAIOT ATOMBI
I'maporena, Ha BTOPOM — aTOMBbl KHCJIOTOOOpa-
3YIONero 3JieMeHTa, a Ha IoclieJHeM — aTOMBI
Oxcurena:

N,O; + H;0 = [H;N;04] = ZHNO;.

HHUTpaATHaA KHCJIOTa

Yuutens 4yacTo A€MOHCTPHPYIOT YUEHH-
KaM, KaK B3auMoOaeucTByeT ¢ BOJo#H (oc-
dop(V) oxcua. Bo Bpemsi 2TOM peaxkmuu
BHIJIENIAETCA CTOJIBKO TEILNIOTHI, YTO YacTh
okl 6GbicTpO Menapsaerca (puc. 17). Ecan
KOJNNYEeCTBO BOALI HAMHOIO IPEBBIIIAET KO-
JNIAYECTBO OKCHU/IA, TO PEAKIIHUA TPOUCXOAHT B

Puc. 17.
Peakuun
dochop(V)
oKcupa

c BOfOWM

COOTBETCTBHH C TAKUM YpaBHEHHEeM:
P.O; + 3H,0 = 2H,PO,.
oprotochaTHas KUCIOTA

Obfiiee HasBaHHMe NPOAYKTOB B3aMMOJeH-
CTBHSA OCHOBHBIX M KMCJIOTHBIX OKCH/IOB C BOJIOM —
zudpamut okcudos, UK, COKpaIIeHHo, 2udpok-
cudvt. 3aMeTHM, YTO 'MJAPOKCHJIbHBIE I'DYIIBI
(rpynne aromos OH) conepskarca B popmynax
He Tonbko ocHopanuii (NaOH, Ca(OH), u ap.),
HO ¥ OKCHMTeHcozepxamux kucaor. Hanpumep,
dopmyny H,SO, MO2KHO 3aN1UCATE TAK:
S0O,(0OH),.

p Hanumwure Gopmysibl rHAPOKCHAOB, KOTOPHIM
cooTBercTByIoT OKCHabl K, 0 1 Se0,.

Peakuum ¢ ocHOBHBIMH OKcHaamu. KucnoTHbie
OKCHM Bl B3aMMOJIEHCTBYIOT C COeITHHEeHHAMM I1PO-
THBOMNOJIOMKHOIO XMMHUYECKOI'0 Xapakrtepa — C
OCHOBHBIMHM OKCHJAMH K OCHOBAHHUAMH.

Peakiuy MexXny KHCJOTHBIMM M OCHOBHBIMH
OKCHJIAMM paccMoTpeHs! paHee. IIpyBoanM ypas-
HeHye ellle OJHON TAKOH peaKIlHH C yYacTHEM
KucaorHoro oxkcuna P,O4:

rambiMit oprodochar



Peaxiuu ¢ ocHoBarusamu. Kucnorasie okcnast
B3aHMMO/IEHCTBYIOT C OCHOBAHHUSIMU ¢ OOpa3oBaHm-
€M COJIeii ¥ BOJbI:

CO; + 2NaOH = Na,CO, + H,0;
HaTpuii kapGoHaT
NzOﬁ + Ba(OH)2 e Ba(N03)2 + Hzo.
G6apuit uuTpar

Cone npoucXoauT OT KUCAOTHI, KOTOPas COOT-

BETCTBYeT JaHHOMY KHCJIOTHOMY OKCHJY.

Cxema 1.

BakHeimne P CocraBere ypaBHeHHe DeaKnMM Mexay oc-

XUMHYECKHe dop(V) oxcuaom u HATPHIL THAPOKCH/IOM.

cBoOWCTBa

OKCUAOB Hanoxennsiit maTepuan o6061maer cxema 1.
[‘L OKCu/bI ]—1

L OCHOBHbBIE OKCHJIbI pearupyior | [ KHMCNOTHBIE OKCUABI pearupyior J

Y
(' € kuenoramu

€ KUCNOTHBIMU
OKCHOaMu

Y C OCHC:HHMH
ay G

Y

C BOAOK (OKCUAbI LIeN0OYHBIX @
Y LWeNoYHO3EMENbHBIX 3NeMEeHTOB)

Peakyun pasnomeHus oKcHaoB. Hexoropsie
OKCHADbI B ONpegeneHHbiX yCA0BHAX Pa3narakorcs
Ha NpocCTLie Bewecrsa

2HgO = 2Hg + 0,1;

2H,0 "I 2n,1 +0,1

MK Ha APYTHe OKCHALI M KMCIOPOA:

250, £ 2S0, + 0,.

O6parvre BHUMaHHE Ha NMOCNEAHION PeaKLMIo:
BaneHTHOCTb 3/IeMEeHTa B OKCHAe, KOTOpLIA 06pa-
3YETCH, HHXe, 4eM B MCXO4HOM OKCHAe.

Peakyuu OKCHAOB C NPOCTHIMH BELECTBAMH.
Hemano oKCcHAOB META/IMYECKHX 31eMEHTOB B3aH-
MOAEHCTBYIOT NP BLICOKOH TEMNeparype ¢ BOAoOpo-
AOM, yrnepoaoM, aKkTMBHbLIMKM MeTannamiu. lpogyx-
Tamu GO/IbIUMHCTBA 3THX XMMUYECKHX npespalyje-
HU# IBASIIOTCS METaNibi U APYIUE OKCHABI:




Puc. 18.
[AparoueHHbie
KaMHH

CuO + H, = Cu + H,0;

2Fe,0, + 3C = 4Fe + 3C0,1.
Takue peaxkymm UCnonib3yloT B YEPHOH M LBeT-
HOM MeTaniypruu.
HewnoTOophie OKCHAbI pearupyior ¢ KMC/1I0pO4oM:

2NO + 0, = 2NO,.

IIpumenenue oxcu108. Mi3BeCcTHO NOYTH TPHCTA
OKCH10B. MHOrHe U3 HuX NPHUMEHSIOT Ha NIPaKTH-
Ke. V3 sxenesnsix pya (oHM cofepkaT okenibl Pep-
pyma) nonyuaior seneso. Ksapi SiO, — ceipbe s
NPOM3BOJCTBA KBApPIEBOIO CTeKNa, KOTOpoe, B
OTNMYHe 0T OBBIYHOTrO, NMPONyCKaeT ynbrpaduoe-
TOBBIE JIy4H (1101 KBapLeBO# JIAMIIOH MOXKHO 3aro-
paTh, KaKk 1 Ha conHne). Ilecok, cocrosammnii B
OCHOBHOM u3 oKcHaa Si0,, HCIONE3YIOT B IMPOM3-
BOJICTBE CTEKJIa, 4 TAKMKe B CTPOMTENLCTBE, KaK 1
Heramenyo ussects CaO. Kpucranner kopyHna
Al,0; uMeroT BBICOKYIO TBep/iocTh. ITopomok aToro
COeIMHEHHA CHYKUT abpasUuBHBIM MaTepHAaJIOM
st 06paboTKM NOBEePXHOCTH M3JeNHIl U3 MeTaJl-
noB, KepaMuku. OKpaleHHbIe IPHUMeCAMH KpH-
CTAJLIBI OKCHJIOB AJntoMuEMs, CHIHINA HCTIONB3Y-
OT B IOBeJIMPHOM npomasoacTBe. Kpucrainsl
PEKYT M, NPUAAB UM orpaHky (puc. 18), scrasns-
10T B yKpamenus' . HeKoTOpbie OKCH/IBI ABJSIOTCSH
ocHoBo¥ Kpacok: Fe,0; — ropuunesoii, Cr,0; —
seneHoii, TiO, wnu ZnO — Genoii.

=
-y

! Cocrar xpucrannor: pybus — Al,Q; ¢ npumecsio CryOs; candup —
Al,0; ¢ npumecsio oxcunos ®eppyma u Turana; amermer — Si0; ¢
mpUMecAMHU OxcuaoB Peppyma.
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OKcHABI HOHHOIO CTPOEHHH — TBepAbIe Beule-
cTBa. OHM, KaK NPaBHJIO, HE PACTBOPAIOTCH B BOJE,
HMMEeIT BEICOKHE TeMIIePATYPHI IJIABJICHUSA.

OKCHABI MONIEKYJIAPHOTO CTPOCHHUS CYIIECTBYIOT
B PasnMYHBIX ATPEraTHBIX COCTONHHAX, WMEIOT
HEBBICOKHE TeMIIepaTyPhl IUIABJICHHN W KHIeHHWA.
BoJbIIMHCTBO 3THX COEAWHEHHA PACTBOPAETCH B
BOJI€, HEKOTOPEIE JIeTYYH, HMEIT 3anax.

Cpeny OCHOBHBIX OKCHAOB € BOAOWH pearupyior
TOJIBKO OKCH/BI IIEJIOYHBIX M LIEJIOYHO3EMeJIbHBIX
anemeHToB. [IpoaAyKTHI 3THX peaku il — OCHOBAHHSA.
OcHOBHBIE OKCHIBI B3aHMOIEHCTBYIOT ¢ KMCIOTHBI-
MM OKCHIAMH H KHCJIO0TaMH ¢ 00pasoBaHHeM cOJIeH.

IlouTH BCe KMCIOTHBIE OKCHALI PEArHpPyIOT C
BO/IOM (NMPOAYKTHI PeaKMi — OKCHIeHCOo/epKa-
HIHe KHCJIOTHI), 4 TAKKE ¢ OCHOBHBIMH OKCHIAMM M
OCHOBAHMAMH ¢ 00pa3oBaHHMEM COJICH.

Peaxuyum, npu KOTOPHIX coenMHenus o6MeHHBA-
I0TCH CBOMMHM COCTABHBIMM YACTHMH, HASBIBAKOT
peakuusamu obMeHa.

MuorHe OKCHABI IPHMEHAIOT HA NPaKTHKE.

?

80. OauH U3 okergos — Cl,0 unu Li,0 — B 06bIYHBIX YCNOBUAX SBASETCH
rasom ¥ uMeert zanax. HazosuTte 310 coeguHeHWe U OGLRACHUTE CBOW
BbLIGOP.

81.Cpean npuBefeHHLIX OKCHMAOB yKaMure WOHHblE BewecTsa: P,0,,
Cl,04, K,0, Ba0, SO,.

82. BHecuTe B COOTBETCTBYIOLIME KNETKH Tabnuubl GbopmMynbl OKCHIOB:
Li,0, Cu,0, Cl,0,, MgO, Si0,, FeO, SO,.

OKcuabl

OCHOBHbIE HUCNOTHBIE

83. HazoBUTE BCE OCHOBHbIE OKCMbI, KOTOpbIE pearupyloT ¢ BOJOW.
HanuwwuTe gBa COOTBETCTBYIOWMX XMMUYECKUX YpaBHeHWS B obLieM
BUae, 0603Ha4uB MeTanMYeCKUt anemMeHT 6yKBoiM M.
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84. [lonUiuMTe CXeMbl PeaKkUMi ¥ COCTaBbTe XMMUYECKWe ypaBHEHHUR:

a) SrO + H,0 —» 6) Se0; + H,0 —»
Mg0 + Cl,0; — SiO, + BaO —»
Ca0 + HNO; —» 1,05 + NaOH —

85. Onpefenute, ¢ KakMMK BELECTBaMK M3 NPaBoro CTonbua MoXer
pearMpoBaTh Kay/joe BelecTBO U3 Nlesoro cronbua, v Hanuwure
COOTBETCTBYIOLWE XUMUYECKUE YPaBHEHUSA:

6apuii OKCHA HUTpaTHan K1cnota
¢ochop(V) okemg Kanui rugpoKcua
Kap6oH(lV) okeup KanbuuH OKCKUA

6poMuaHan KMcnota
86. CocTaBbTe ypaBHEHWA PeaKlLuit, NPpU KOTOpbIX 06pasyeTca MarHui
opTodocdart, ecnv peareHTaMmu SBAKIOTCA: @) ABa OKCUAE; 6) oKcHa u
KUCNoTa; B) OKCKUI M OCHOBAHKE.
87. Hanuwwre ypasHeHWs peakumni, C NOMOLLLIO KOTOPbIX MOXHO OCyLLeCT-
BUTb TaKHe NpeBpalleHun:
a) Li — Li,O — LiOH; B) S — SO, — Na,S0;
6) Mg — Mg0 — Mg(NO3),; r) C — CO, —» BaCO..
88. BbMUC/IMTE MaccoBbie [ONW 3NEMEHTOB B OKCMAax ¢ GopMmynamu
MgO u B,0;.
89. BLISICHWTE, KaKkue ABa oKcuaa MMeloT MonspHyio maccy 30 r/monb.

@ NOBO3HATETbHbLIX \

KucnhorHble ocaaKH

B razoBbix BLIGpOCax NPOMBbILNEHHLIX NPEANPUATHH, TENNO03NEKTPO-
CTaHUMWii, aBTOMOGMNbHBIX ABUTaTeNen cogepartcs HeGoNbliue KOMu-
yecrBa oKcnpos Cynbdypa v Hutporena. Nonagas B8 atMochepy, OHK
HepeaKO Bbi3bIBAIOT TaK HAa3bIBAEMbIE KWUC/OTHbIE OCa[lKK, KOTOPbLIE
HAHOCHT 3HAYMTE bHBLIN yulep6 OKpYKaweHn cpeje.

B peaynbrarte peakuun okeupaa SO, ¢ atmochepHon Bnaroin obpasy-
eTcA CyNnbpUTHAA KUcnoTa:

S0, + H,0 = H,S0..

Yacrb ee B3auMOAeNCTBYET C KUCNOPOAOM M NpeBpawlaeTcs B Cy/b-

darHylo KUCNoTy:
2H,S0; + 0, = 2H,S0,.

OKcuabl HUTporeHa noseAsIoTCs B atmocdepe BCeACTBME peakumii C
y4acTMeM rNaBHbIX KOMMOHEHTOB BO3/lyxa — a30Ta U KUC/10poaa. Cropa-
HWe TONAVMBA W FOPIONEro CONPOBOMAAETCH BLICOKOW TeMneparypor. B
Cux ycnoBusx o6pasyeTcs He6oNbLIOE KONMYECTBO HUTPOTeH( )] oucu@
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( N, + 0, = 2NO. N\

3710 coepfrHeHue GbICTPO B3aMMOAENCTBYET C KMCICPCAOM
2NO + O, = 2NO,,
a HuTporeH(IV) oxkeua pearupyet ¢ atMochepHoi Bnaroi:
2NO; + H,0 = HNO, + HNO,.
Tak B BO3yxe NOABNAIOTCH NPUMECH KUCAOT — CyNbPUTHON, CyNb-

(aTHOM, HUTPUTHOK M HUTPaTHON. BMecTe C I0MKAEM MU CHEeroM OHM
BbINaAaIOT Ha 3eMHYI0 NOBEPXHOCTL (puc. 19).

Puc. 19.

802 Hzo HzSOg. H2504-
e —_—
O6pazoBanue NO,™ O, HNO5 (HNO,)
KWUCNOTHOro '
nomas o

(05 B S LR S -

KuCnoTHbIE OCafKM HEeraTMBHO BNMSIOT Ha PACTeHMs,, BbI3LIBAIOT
GONe3Hu y MUBOTHBIX, NIIOAEH, Pa3pyLIaIoT CTPOUTENbHBIE marepuansl,
0CO6EHHO MPaMOop M U3BECTHSAK, YCUNTMBAIOT KOPPO3MIO METaNIoB.

Okxeupel Cynedypa u Hutporesa npuuumalot ysactve B o6pasosa-
HUKU Ccmora. 310 — BO3AyX, 3ArpPA3HEHHbIN MHOTUMM TOKCHMYHBIMM
BellecTBamu, KOTOPbIH HAAoNro 3aBMCaeT Haf GoNbLMMK FOPOAaMM ¢
NPOMBILLNEHHBIMU PErMoHamMM.

Mepel, HanpasneHHble Ha yMmeHblieHue BuGPOCOB YNOMSAHYTHIX
OKCHAOB, AIBNRAIOTCA OAHUMMU M3 BaXHEWWUX B ieNe oXpaHbl NPUPOALL.
B coBpemeHHOW TennoaHepretuke NPeAnOYMTAIOT MCNONBL3OBATH
Tonnuee, cofepmaulee Kak MOMHO MeHbuwe Cynedypa. lazoBbie
BbIGPOCHI NPOMBILLNEHHBIX NPEANPUATHIA, TENNOIANEKTPOCTAHLUMI OYU-
waior ot cynedyp(lV) oKCHaa NPonyCKaHUem Mx Yepes BOAHYIO CyCneH-
3M1I0 KaNbUUH rMAPOKCHAA, PACTILINAIOT B HUX NOPOLICK Mefa, 3BecTs.
OGpasoBaHue oKecuoB HUTpOreHa NpeoTBPaWaIoT, NOHWKas Temne-
patypy CxuraHus TonnuBa unu ropioyero. Cpeu BaHenwux mep,
NpeAnprHMMaemMblX Ha TPaHCNopTe, — U3MEHEHUE KOHCTPYKUMI ABU-
ratenen, peMMMOB X paGoTel, BBEleHHe pasfiyHbiX nc6aBoK K ropio-
HeMy, 3aMeHa erc Ha gpyroe (Hanpumep, Ha CHUMEHHbIN NPUPOAHBINA
ras unu aTUNOBbIA CNKUPT). /

N
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PacueTtbl
Mo XMMUYECKUM YPaBHEHUAM

Marepuan naparpada NoMoMXeT Bam:

» BHIHMUCNATL KONMYecTBa Beulecrea, MacCol 1 obbe-
Mbl peareHTeB M NPCAYKTOB PeaKkumi No XMMu4ec-
HUM YPaBHEHHWAM;

¥ cocTaensTbe NPONOPUMHM M KMCNONBE30BaTb WX ANS
peweHun 3agau.

B cpenHue BeKa anXMMHKHM He 3HAJM, 4TO C
IMIOMOINBI0O BBIYMCJAEHHUI MOXKHO ONpeesiuTh,
KaKafd Macca BeIecTBa J0oJ3KHa BCTYIIUTEL B peak-
M0 UI1 o6pa3oBaThCH B Pe3ybTaTe peaxkiMu.
Oxu 6pany aid SKCIePUMEHTOB NMPOM3BOJILHEIE
MOPIIMH BellecTB M I1C UX OCTATKAM BbISICHSIH,
KaKadg MACCA KAX{0T0 BelllecTBa MpopearupoBaa.

B nacTosiliee sBpeMs pacdeTsl He TOJBKO Mace,
HO ¥ KOJINYECTRB BelllecTBa peareHTOB M NMPOAYK-
TOB peakIiii, 06LEeMOB rasoB OCYINECTBIAKT IO
XxuMHYecKuM ypaBHeHnsaM. Ilpn sTom necnonsay-
0T 3HAYEHUA OTHOCHTENBHBIX ATOMHBIX, MOJ€e-
KYJIAPHbIX, (JOPMYJBHBIX UJH MOJAPHBIX Macc.
Bnarogaps TakuMm pacdeTaM XMMHMK HJIM MHXKe-
HEep-TeXHOJIOT MOXKeT IleJieHarnpaBjeHHO ocy-
HIEeCTBJATHL XMMHYECKHE NpeBpalleHnus, Mojay-
YyaTh NPOAYKTHI Peaxklvii B HeoOX0AMMOM KOJIM-
YyecTBe, n3berasd U30BITKA MCXOAHBIX BellleCTB.

B aTom naparpage pacCMOTpPeHbI perleHusi He-
CKOJIBKMX 3884 C HCIOJIL30BAHHEM XHMMHYECKHX
ypasHeHuil. HamoMHENM, 4TC KO3(hdUIMEHTEL B
VpaBHeHUAX YKA3BIBAIOT HA COOTHOIIEHHE KOJIH-
4ecTB BEIleCTBA PeareHTOR M MPOAYKTOR peaKIiyii:

C + 0, = COy;
1 mone 1 mone 1 Monse
n(C): n(0;) : n(COy)=1:1:1;
2Al + 3H,S0, = Al,(SO,); + 3H,T;
2mMone 3 MoONB 1 mone 3 mone

n(Al) : n(H,S0,) : n(Aly(SO,)s) : n(Hy)=2:3:1:3.
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3A/[AYA 1. KaKoe Konu4ecTBO BelllecTBa NMTUHM rmgpoKcuga obpa3syeTcsa
B pe3ynbTare peakuun 4 MONb NUTHA OKCHAA C 1OCTATO4YHbBIM
KONM4ecTBOM BOAbI?

AanHo:
n(Li,0) = 4 mons
n(LiOH) — ?

PelteHne
1. CocTaBnsieMm XMMHYECKOE YPaBHeHHe:
Li,O + H,O = 2LiOH.

2.ToToBUM 3amMCh JJIA COCTABJEHUSA [PONCP-
uuu. Ilog popmynamu coeausenuit Li,O n
LiOH zamuceiBaeM MX KOJH4YeCTBA BEIeCTBa
corylacHO Ko3(d(PHUIMEeHTaM B XHUMHYECKOM
ypaBeesuu (1 mons, 2 mons), a Haa opmyna-
MM — IPHUBEAEHHOE B YCJIOBUH 3aa4y KOJIH-
Y4eCTBO BelecTsa cKkcuza (4 Moas) M HEemn3-

BECTHOE KOJINYEeCTBO BellleCcTBa 'MAPOKCHIA
(x mons):

4 Monb X MOJTB
Li,O + H,0 = 2LiOH.
1 mone 2 Mone

3. PaccunThiBaeM KOJIMYECTBO BEINECTBa JINTHM
THAPOKCHIA.
CocrasnsieM IIPONOPIMIO ¥ pelliaeM ee:
TI0 YPABHEHMIO PeaKI[NH
n3 1 mous Li,O o6pasyercs 2 mons LiOH,
10 YCJIOBHIO 381a4H
n3 4 mons Li,O - x mons LiOH;

1=2; x—nwion =22 -8 (uom).

Orsert: n(LiOH) = 8 Monb.

3A/LA4HA 2. Kakana macca yrneKuc/oro raza npopearupyer ¢ 28 r KanbLui

oKcuga?
Haro:
m(CaQ)=28r
m(CO,) — ?

Pewenne

1-ii enoco6
1. CocTaBnsiem XMMHYECKOE YPaBHEHHe:

Ca0 + CO, = CaCOs,.

CornacHO ypaBHEHHIO, B DEAKIIUIO BCTYIIAIOT
OIMHAKOBBIE KCJINYECTBA Bell[ecTBa OKCHJIOB,
manpumep 1 mons CaO u 1 mons CO,.

2. OnpepensieM MOJAPHBIE MacChl BeIlleCTs,
VKasaHHBIX B YCJIOBUH 3aJa4M:



M(Ca0) = 56 r/mons; M(CO,) = 44 r/monb.
Macca 1 mons CaO pasra 56 v, a 1 mons CO, — 44 r.

3. BanuckiBaem noz GOpMyJIaMH PEareHTOB B XuMUYe-
CKOM YpaBHEHMH Macchl 1 MOJb Ka)K/IoT0O COeANHe-
HIA, a Hag GopMyJiaMH — H3BECTHYIO M3 YCJIOBHA
3aZlauy MacCy KaJbIMil OKCHAA M HEeM3BEeCTHYIO
Maccy YriieKHCJIOro rasa:

281 xr
Cao + COZ e CaCO3.
56r 44r

4. BeruycsisieM Maccy yrileKHKCJIOTo rasa.
CocTapnsieM IPONOPIMIO ¥ PeraeM ee:

110 ypaBHEeHMIO peaKIuu

56 r CaO pearnpytor ¢ 44 r CO,,
I10 YCJAOBMIO 3884

28 r CaO - x1 CO,;
56 44 28 - 44
—2—§—= ) 5 x=m(002)=““—'5—6—=22(1‘).
2-it cnocob

1. CocTaBnsieM XMMHUYECKOe YpaBHeHMe:
CaO + CO, = CaCO,.
2. PaccuMThiBAEM KOJIHYECTBO BellecTsa KaJbIIHii
oKcHma:

n(Ca0y— _M(Ca0) _ 28t

M(CaO) 56 r/mMonn
3. Banuceisaem 1107 GOPMyJIaMH PEAreHTOB B XHMHYe-
CKOM YpaBHEHHMM X KOJMYEeCcTBA Bell[eCTBa COrJIACHO
KoathdpHuueHTam, a Hajg popMysiaMid — BBIYHCJIEH-
HOEe KOJHMYeCTBO BEIIeCTBA KaJIBIMH OKCHJIAa M He-
M3BECTHOE KOJHYEeCTBO BEIeCTBa YTJIEKNCJIOro rasa:
0,5 Mo  x MOJIB
Ca0O + CO, = CaCO;.
1 mone 1 mone
4. BeiuHcigeM KOoJIMYeCTBO BellecTBa YIJeKHCaoro
rasa:

= 0,5 moas.

x=n(CO,) = ___0’51. L.
5. Haxonum Maccy yIJIeKHCJIoro rasa:
m(CO,) =n(CO,) - M(CO,) =
=0,5 moab - 44 r/mMmons =22 T.

0,5 (Monn).

Oteer: m(CO,) = 22r.



3A/AYA 3. Kakoi 06beM cepHUCTOro rasa (H. y.) npopearvpyer ¢ HaTpuii
rMAPOKCUAOM € 06pa3oBaHWeM HaTpuii Cynbdura KonAuuve-
cTBOM BellecTea 0,2 monb?

Hano:
n(Na,S0,) =
= 0,2 Mosab
H.V.

V(S0O,) — ?

Pewermne

1. BanuceiBaeM XMMHUYECKOe YPaBHEHHEe ¥ TOTOBUM
3alliCh /15l COCTABJIEHHUA MPOINIOPIIKH:

X MOJIB 0,2 mone
S0, + 2NaOH = Na, SO, + H,0.
1 Mone 1 mone

2. Haxoaum KOJMYeCcTBO BeIecTsa CEPHUCTOTO rasa.
CocTasisieM IPOIIOPIIMIO M pelliaeM ee:
13 1 moss SO, o6pasyercs 1 mons Na,SO;,
13 x Moas SO, — 0,2 mons Na,SO;;
x=n(80;) = 22
3. BoluncasieMm 06’beM CePHMCTOrO rasa MnpM HoOp-
MAJBHBIX YCJIOBUAX:
V(SO,) = n(S0,) * Viy =
=0,2 mosb * 22,4 n/mons = 4,48 .

= 0,2 (Mmonb).

Orser: V(SO,) = 4,48 n.

B HekoTOpHIX 3ajayax pedys HJAET O ABYX
OJHOBPeMEHHO npoTekammux peaknusax. Cro-
€00 UX peleHMs 3AKJIIOYAETCH B COCTABJIEHMU
MaTeMaTHYECKOro YPAaBHEHHMSA ¢ ONHUM HEeus-
BECTHBIM (MM CHMCTEeMBI ABYX YpaBHEHUIl ¢
ABYMSA HEM3BECTHBIMH).

3ALAYA 4. Nocne po6aBneHns AOCTAaTOMHOIO KONMYECTBa BOAbI K 11,6 r
cmecu okcuos Jlutua u Kanbuus o6pasoBanock 17,0 r
CMecH rapoKcuaoB. Hantu Macchl OKCHAOB B CMECH.

HaHo:

m(Li 0,
Ca0)=11,6r
m(LiOH,
Ca(OH),) =
=17,0r

m(Li,0) — ?
m(Ca0) — ?

64

Pewenune

1. Ilpurnmaem maccy nuTHil oxcuaa 3a x r. Toraa
Macca Kanenuii okcuaa Oyger pasHa (B rpam-
Max):
m(CaO) = m(Li,0, Ca0O) - m(Li,0) = 11,6 — x.

2. BoiuncnfgeM MONAPHBIE MACChI OKCHJOB M
rugpoxcuos Jintusa u Kanbrms:

M(Li,O) = 30 r/monn;
M(CaO) = 56 r/monn;



3 Xumus, 8 ki

M(LiOH) = 24 r/Mons;
M(Ca(OH),) = 74 r/Mons.

3. CocraBisiem ypaBHeHUs pPeaKIMii C 3aNHCAMM
Macc peareHTOB ¥ NPOAYKTOB, c003HAYMB HeM3-
pecTHBIe Macchl coepunernit LiOH u Ca(OH),
yepes m, ! m, COOTBETCTBEHHO:

xr myr
Li,O + H,0 = 2LiOH;
30r 2-24r
(11,6 - x)r myT
CaO + H,0 = Ca(OH),.
56 r T4r

4. 3anuceiBaeM ZiBe PONOPIMK M NOJyYaeM MaTe-
MAaTHYeCKHe BLIPaXKeHu s 1A MacC r'upOKCHIOB:

X _ my . - F _ 2-24x _ .

30 —1——2_24. m, = m(LiOH) 30 1,6x;
11,6 -x _ m,,
56 74’

m, = m(Ca(OH),) = (11.9-2-7% . 15,3-1,32x.

56

5. IlpupaBENBaeM CyMMY HaMIEHHBIX MACC TMAPOK-
cuaos K 17,0 r, peuaem ypasHeHHe ¥ HAXOAUM
MAacChl OKCHIOB:

m, + my = m(LiOH) + m(Ca(OH),) = 17,0;
1,6x+15,3—-1,32x=17,0;
x = m(Li0) = 6,07 (r);
m(Ca0O) = 11,6 - 6,07 = 5,53 (r).

Orser: m(Li,0) = 6,07 r, m(Ca0) = 5,53 r.

J a5 TOro 4To661 BEIMHCIATE MACCEL, KOJIMYECTBa
BelecTBa PeareHToB M NMPOAYKTOB pearknmi, oone-
MBI I'a30B, HCIOJIB3YHT XHMHYECKHEe YPaBHEeHH A.

Pewenue 3agay OCYILECTBIAKT COCTABJIeHHEM
NpoNnopLuMii, a TaKKke 1o popmysiamMm, KOTopsie 0T00-
paaroT CBA3b MEKIY COOTBETCTBYHOIMMH (hH3IH-
YecKMMH BeJTHYHMHAMM.
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?

90. Hangute 3Ha4yeHMna X B TAKMUX 3anucsx (yCTHO):

X MOnb 0,2 monb xn 1wmone
a) SO0; + Li,0 = Li,S0,; B) CO, + 2KOH = K,CO5 + H,0;
224 n 2 monb
4 mons X Monb 448 n X
6) MgO + 2HCl = MgCl, + H,0; 1) SO, + BaO = BaSO0,.
224n 153r

91. Kakoe konuuectBo Beuwectea ¢ocdop(V) okenaa obpasyercs npu
B3aumopencreuu 0,1 mone ¢ocdopa ¢ AOCTATONHLIM KONUHECTBOM
Kucnopoaa?

92. Peakyus nporcxeamT No ypaBHeHuio A + 36 = 2B + 3I. Kakue Konu-
YyecTBa Belyecrea B u I" obpasyioTtes, ecnu npopearupyert: a) 0,1 Monb
A; 6) 6 monb B? (YcTHo.)

93. Kakan macca MarHvin okcuga obpasoBanacb nocne cxuradua 12 r
MarHua? (YerHo.)

94, BuiMMcnuTE Maccy KanbuMii HUTpara, KoTopbli 06pa3oBancs B pe3yb-
Tare B3auMofencTBuA 25,2 r HUTPATHON KMCNOThI C KaNbLMA OKCUAOM.

95. Kako# o6bem cepHucToro rasa SO, (H. y.) 6bi1 nonyseH nocne Cmmra-
Hust 16 1 cepul? (YeTHO.)

96. Beiuuenute obbem yrnexkucnoro rasa (H. y.). KoTopbli Heobxoaum ans
nonHoro npeeBpauleHns 37 r KanbLMii r’MAPOKCKAA B Kanbuvi KapboHat.

97. MNocne pob6asneHns n3buiTka BOAbI K CMeCcH oKeHMAoB Pocdopa(V)
Cunuumn(lV) o6pasosanock 98 r optodpocdhaTHOM KMCNOTE U OCTa-
nock 20 r TBEpAoro Bewectea. Beluucnute maccy ¢pocoop(V) okemaa
M ero MaccoByio [10NI0 B CMECH.

98. B peaynbrare peawkumu 1,52 r cMeCu CEpHUCTOro M YrNexKUWcnoro
rasoB ¢ 6apuit okenpom o6pasoBanock 6,07 r cmecu conein Bapums.
Onpepenute macchl ra3cB B CMECH.

CBo#McTBa U NpUMEeHeHue
OCHOBaHUM

Martepuan naparpada NnoMoMeT Bam:

» BBIACHUTE GPU3MHECKUE CBOMCTBE OCHOBaHUK;
» pasnuyartb HepacTBOPUMble OCHOBaHMS M LLENo4H;



Puc. 20.

Ocapku
OCHOBaHWMN,
o6pazoBaslmecs
B pesynkrate
XUMUYECKUX
peaxkuun

B pacTBOpax

» BbIICHWTD, 4TC TAaKOE MHAUKATOPLI;
> YCBOUTb XMMUYECKMUE CBOWCTBA OCHOBaHWK;
¥ BBICHWUTL CHEPLI NPUMEHEHNU OCHOBaHUM.

duszHyecKHe cBoOICTBAa OCHOBaHMI. BaM u3secT-
HO, 4YTC KajkJi0e OCHOBAHHE COCTOMT U3 MOJIOHKH-
TEeNbHO 3apsXeHHBIX MCOHCOB MEeTAIHYEeCKOro
3JIeMEHTAa ¥ OTPHUIIATeILHO 3apAKEHHBIX THIPOK-
cun-uoHoB OH . OcHoBaHuA, KAaK M1 MOHHBIE OKCH-
Jibl, B OOBIYHBIX YCJIOBHSAX SIBJAITCH TBEPALIMH
penjectsamMu. OHM JO/KHBI UMEThH BBICOKHE TeM-
nepaTypsl nnasjesns. Ho npu ymepesHOM Harpe-
BAHMMH II0OYTH BCE OCHOBAHMA passaraiTrcs (Ha
COOTBeTCTBYIOUIMIT oKena u Boay). Pacnnasurh
yaaercs TonbKO ruapoxcuasl Harpus u Kanus
(remMnepaTypsl [JIaBJIeHHs COeAUMHEHUII cocTas-
as10T cootBeTcTBeHHO 322 1 405 °C).

BosbIIMHCTBO OCHOBAHMIA HE PACTBOPHIOTCH B
Bojze (puc. 20). ManopacTBOPMMBIMHU SABJIAIOTCH
ruapokcuasl Mg(OH),, Ca(OH), u Sr(OH),, a
XOPpOLIO PAacCTBOPMMBIMM — OCHOBaHu#A, 06paso-
BaHHBIE HenouyHbIMK anemeHTamm (Li, Na, K,
Rb, Cs), u coegurenue Ba(OH),.

BopopacTBOpuMEBIe OCHOBAHWS HA3LIBAIOT wenovamu'.

CeefeHys 0 paCTBOPUMMOCTH OCHOBaHMI B BOJiE
MOJKHO HAaMTH B Tabiune, pasMenieHHOIt Ha dop-

! K menouam uacTo otHOCHT coepunenus Ca(OH), u Sr(OH),.
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samne 2 yuyeOHMKa. Ee HasweiBaloT mabauuyeil
pacmeopumocmu. IlpuBoaguM COOTBETCTBYIOMIUIA
(parmeHT 370 TAGMMIBI:

PacTBOPHMMOCTH HEKOTOPBIX OCHOBAHMH B BOIe

npu TremnepaTtype 20—25 °C
Katnous!
Amunon + + - 2+ 2+ 2+ 24
Na'| K" | Ag" | Mg*| Ca™*| Ba®"| Fe®* | Ni
OH"™ P — | M M p H H

Puc. 21.
Mpepocrepexe-
HUe Ha
ITHKETHE GaHKK
C HATPHIH
r’MAPOKCHOOM

Byksoii «p» 0603Ha4YeHEI paCTBOPUMbIE OCHOBA-
Hu4A (11es104n), «M» — MAJIOPACTBOPUMBIE, «H» —
HepacTBopHMeie. [Ipoyepk «—» O3Hayaer, 4TO
TAKOT'0 OCHOBAHMSA He CYIIeCTBYeT.

Illenoym M MX PACTBOPHI MBLJIKH Ha OLIYIb,
passefanT MHOTHe MaTepHalibl, BBIZBEIBAIOT
Cepbe3HbIe 0XKOTHM KOXKH, CIM3UCTHIX oboliouek,
CHJIBHO nopaskaior rnaasa (puc. 21). [lostomy uat-
PMil rHAPOKCH] B HPOIILJIOM IOJYYHJ HA3ZBAHUE
«efAKM HaTp», a Kanuil ruIpoKCu] — «efKoe
KaIu».

PabGoras co menoyamMym M HMX pacTBOpam,
6yneTe ocobeHHO ocTOpoKHbI. Ecnm pactsop
I11eJI0YM [1011aJl Ha PYKY, HEMeAJIEHHO CMOITe ero
60BITMM KOJIMYECTBOM IIPOTOYHOM BOALI 1 06pa-
THTECHh 38 IIOMOIIBIO K YYHUTEJ 0 WK nabopaHTy.
Bel nonyunrte y Hux pasbaBieHHBI pacTBOp
OIlpeieIeHHOTO BelecTsa (Hanpumep, YKCYCHOI!
KMCJIOTHI), KOTOPBIM HY»KHO o0paboraTh KOKY
ANA yAaNneHUus OoCTATKOB menouu. Ilocne aroro
PYKY THIATEJBHO IIPOMOITE BOACH.

XuMHYecKue cBoiicTBa ocHoBaHui. BoaMosxk-
HOCTE NPOTEKAaHMA MHOTHX Peaknuii ¢ yuacTuem
OCHOBAaHHMI 3aBHCHUT OT PACTBOPHMOCTH 3THX COC-
enuHeHMil B Bofe. [lenoun B XuMHUYeCKUX IIpespa-
HeHNAX 3HAYNUTEeNLHO 60Jiee aKTUBHEI, YEM Hepa-
CTBOPHMMbIE OCHOBAHHUS, KOTOphIe, HAIPUMEpP, C
COJIAMM B HEKOTOPBIME KMCJICTAMHY He PEATrUpYIOT.

Hetlicmeue na unduramopst. PacTBCpEI 11eJ10-
yeil crnocoOHBI U3MEHATH CKPacKy oceOBIX Be-




Puc. 22,
Monocku
yHUBepcanbHoMH
MHWKATOPHOH
6ymarm

Nakmyc

Puc. 23.

uecTs — undukamopos'. 3T BelecTsa ObLIM
ofHapy»KeHbl B HEKOTOPBIX IJionax M 1seTax. B
HacTOfIIee BPeMf HMCIOCAB3YVIOT MHJIUKATODHI,
KOTOpBbIe NPOHU3BOAAT HAa XMMHYECKHX 3aBOJlax.
OHu Gosee spdeKTHBHEI, YeM HOPHPOAHBLIE, U
Jiydine COXpPaHHAKTCH.

K pakHeHIIMM MHAMKATOPAM OTHOCHATCH J1ak-
myc, peHoagpmaneut, MemMunOBblil OPAHHCEBbLU
(cokpallleHHOe HA3BaHUE — MEMUJIOPAHIHC), a
TaK¥Ke yHusepcaavhuil undurwamop. Ilocnennui
ABJAETCA CMEChI0 HECKOJILKHMX BellecTB. JTa
CMeCh, B OTJIMYHE OT OTAENBHBIX BEleCTB-WH/IM-
KaTOpOB, M3MEHSHeT I[BeT He TOJLKC B IPHCYT-
CTBMM IIEJIOYM, HO M B 3aBHCHUMOCTH OT €€ KOJM-
yecTBa B pacTBOpe.

B xmMunyeckux nabopaTopMAaX NPHMMEHHIOT
BOJIHBIE PACTBOPHBI METHJIOPaHKa M JaKmyca,
BOAHO-CIIMPTOBBLIM pacTBOp ¢GeHoNdTATENHA.
QOueHb yI00HA B HCTIOJIL30BAHNM TAK HA3bIBAEMAS
MHIMKaTOpPHas Oymara. 910 - clenManbHas
6ymara, nponuTaHHAS pACTBOPOM MHAMKAaTOPA, a8
3aTeM BBICYIIeHHAf ¥ Hape3aHHasi MAJeHbBKHMH
nonockamu (puc. 22). CymecTByer Takke HHAM-
KaTopHas 6ymara, nponuTaHHAA PACTBOPOM JIAK-
myca nnu peHondranenHa.

NameHeHue oxkpacku MHAMKaTopa (puc. 23)
HABJIAETCH CJIEJICTBMEM ero PpeaKIH CO I[eJIOYBIO.

PeHonpranenH MetunopaHm YHUBEpCanbHbi
HHAMKaTOP

OKpacKka MHAMKaTOPOB: @ — B Bojle; 6 — B pacTBoOpe WEeNno4u

! TepMuE TPOMCXOAMT OT IATHHCKOTO cyioBa indico — yKasbIBaio, olpe-

IENsio.
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VpaBHeHHUS TAKUX pPeaKIuil He IPHBOJHM,
NOCKOJBbKY (POPMYJIBI MHAHMKATOPOB H IIPOAYK-
TOB UX XMMHYECKHX IIDeBpalleHuil JOBOJILHO
CIIOKHBIE.

HepacTBOpuMBIE OCHOBaHUSA HAa UHIMKATODEI
HE NeMCTBYIOT.

JNTABOPATOPHBIV OMNbIT N2 2
[eWcTBUe pacTBopa wenoyu Ha MHAUKaToPb!

B npobupky ¢ rpasyJoil HaTpui rupoKcKHIa HaneiTe BOAL! (10
NONOBMHBLI ofbeMa NPOOHPKU) M, NepeMelnIuBaf CTEKJIAHHOHN
aJIouKoii, pacTBopuTe BeulecTBo. IIpuKocHuTeCHh NAJIOYKOM, CMO-
YeHHOI IIPMIOTOBJEHHBIM PACTBOPOM, K IOJIOCKE YHHBEPCATBHON
vHAMKaTopHo#i 6ymaru. Yro nabnionaere?

Pacnpenenure pacTBOp wieno4du o Tpem npobupkam. B onny
npobupky nobassTe 1—2 Kanuu pacTsopa JlaKkmyca, B Ipyryio —
CTONBLKO 3Ke pacTsopa deHonpTarenHa, a B TPeThI0 — pacTBopa
MeTusopaska. Kax u3MeHseT s OKpacKa KaMs/ioro uHukaTopa?

IIpo6upKy ¢ pacTBOpPOM 1UeJo4H K (heHONPTaeHHOM COXPaHHUTEe
JJIS CeYIOIEero OnbITa.
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Peaxyuu ¢ kucnomnsimu okcudamu. Pacrso-
pHMMBIE M HEPACTBOPHMbIE OCHOBAHUS BBAMMO/E-
CTBYIOT ¢ COEJHHEHHUSAMU IPOTHBOIIOJIOMHOIO
XapakTepa, T. €. MMEIOIIUMH KHCJIOTHBIE CBOM-
ctBa. Cpeny aTHX COEIMHEHMH — KHCJIOTHBIE
oxcuabl. CooTBeTeTBYIOINE peakuuy Oblm pac-
CMOTpPEHB! B Ipeasyem naparpade. [Ipusoaum
JIONIOJIHUTEJIbHbBIE IIPUMepHI:

2KOH + S04 = K,S0, + H,0;
Ca(OH), + CO, = CaCO; + H,0.

Pearxyuu ¢ xucnomamu. Ilpu Baaumonei-
CTBMM OCHOBAHMSA C KMCJIOTOM BerjecTBa oOMeHu-
BaIOTCH CBOMMHM COCTABHBIMH YACTAMH:

NaOH + HCl = NaCl + HOH (uu H,0).

R oA

910 — peakuus obmeHa.



BBISCHUTE, OCTAJIACH JIH LIIEJIOYE ITocJie fobas-
JIeHHS OIIpeeeHHOM NOPIMY KHUCJIOTEL, MOXHO,
nobaBuMB K KUAKOocTH 1—2 Kanam pacTsBopa
denondranenHa. Ecin MaluHOBBIM NBeT He
IIOABHJICH, TO LEJ0Yb [IOJIHOCTLIO IPOPEearupoBa-
Jia ¢ KMCJIOTOM.

ITpumep peaKnuy HEPacTBOPHMMOI'O OCHOBAHMA
C KHCJIOTOM:

MH(OH)E + 2HN03 = MH(N03)2 + 2H20.

Peaknmio Mexay OCHOBAHHEM H KMCJOTOH HA3BIBAKT
peaxyuel Heumpanu3ayuu.

JTABOPATOPHbIN ONbIT N° 3

Baaumogencreme Lenoyum
C KMCNOTOM B pacTsope

B npobupky ¢ pacTBOpoM HATPHII rMApoKcuia u peHondraien-
HOM M3 oIblTa 2 pobaBisdiTe 110 KAINJSAM € IIOMOIILIO ITHIIETKH
PACTBOP CYJIH(PATHON KMCJOTE! JI0 T€X TIOP, IIOKA He HCYe3HeT OKpac-
ka uHAuKaTopa. Copep:xumoe NpoObMPKHU IMePUOJIHYECKH IlepeMe-
HIMBANMTE CTEKJISHHOM NAJOYKOM MJIH CTPAXMBAHHUEM.

Ilouemy pacTsop obecuseTniicsH?

Hamnuuimre coOTBETCTBYIOLIEE XMMHYECKOE YPABHEHHE.

NABOPATOPHbIV ONbIT N 4

B3aumMopaencTBUE HEpPacTBOPUMOro
OCHOBaHUA C pacTBOPOM KUCNOThI

B npobupky ¢ ocaagkom Kynpym(Il) rmppoxkcuma’ meaneHso
pobasnsiiiTe pacTBOp cyJibMaTHON KHCJIOTH! 10 MOJHOrO pacTeope-
HUA coeuHeHus. Kak okpaluiuBaeTcs M UIKOCTh?

CocTaBbsTe COOTBETCTBYIONIEE XUMUYECKOE YPDABHEHHE,

Peaxyum HeHTpanu3ayum 4acto UCNosb3yioT Ans
OYMCTKH CTOYHbLIX BOA NPOMBILIEHHBIX NPEeAnpUs-
THH OT LenoYen uan KucnoT. [poayKTLi TaKUX peak-
ymi — conu — bonee 6e3onacHbl AN OKPY»alo-

! JIpo6HpKY € STHM BeIlleCTBOM BBl NOJYYHTe OT YYUTENH.
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wje# cpebl. IGOEKTUBHOH U IKOHOMUYECKH BbIrOf-
HOH AIBNSETCS B3aUMHas HEATPaNnu3auMs Lenoy-
HbIX H KHC/TOTHLIX CTOKOB pa3/IM4yHbIX NPOU3BOACTB.

Peaxyuu ugenoveil ¢ conamu. 370 — peakuuu
obmeHa. OHM NPOMCXOAAT B pacTBope, INpPpHYEM
ucxodnan conv donxHa Gbimb pacmeopumoil, a
HOB0€ OCHOBAHUE UL HOBAA CONb — HEpPaAcmeopu-
MblMU.

BbISICHMM BO3MOMHOCTE PEaKINM MeXy HAT-
puii ruapokcuaom 1 mauras(Il) HuTpaTom:

NaOH + Mn(NO,), —

Bocnonsayemcsa Tabiuueil pacTBOPHUMOCTH
(npuBOIMM ee hparmMeHT):

KaTuous:
Amvonst [ 1;* [ Na*[ k' [ ... [ zn®*[Mn®| Pb?'| ...
OH™ P p H H H
NO3 P P P P
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Kax Bugum, conms Mn(NO;), pacrBopsiercs B
Bosie. YToOB! peaknus NPOM30LIIA, MCXOJHBIE
BeulecTsa — menodb NaOH u coms Mn(NO3), —
JIOJI3HBI OOMEHATHCA CBOMMM HOHAMM ¢ 06pas3osa-
HHEM HepacTBOPMMOro coeguHeHus. I1o Tabiaune
olpenenseM, 4TO 3THM COEJJMHEHHEM SBJISETCH
Hosoe ocHoBaHue Mn(OH),, a HoBasi cons NaNO,
pacTBOPAETCH B BoJle. 3HAUMT, PEAKIUA MEMAy
HaTpuil ruppokcuyiom u maurad(Il) suTpaTom
BO3MOMHA:

2NaOH + Mn(NO,), = Mn(OH),! + 2NaNOQ.

» MoryT i1 B3aMMOJENCTBOBATEL GapHil I'UJIPOK-
cun U Kanuil kapboHat B pactBope? B ciyuae
MOJOMXHUTEILHOIO OTBETA HAIMIIHTE COOTBET-
CTBYIOIIl€€ XUMHYECKOE YPABHEHHE.

Tepmuueckoe pasnoscerue. Iloutn Bce OCHO-
BaHuA (kpome runpokcunos Hatpus u Kanus)
IIpH HATPeBaHWM pasjiaraloTCs Ha COOTBETCTBYIO-
M OKCHJ ¥ Boaly (BOASiHOM TTap):



Fe(OH), £ FeO + H,0T.

NABOPATOPHbLIV ONbIT N2 5

PaanoeHue HepacTBOPUMOro OCHOBAHUSA
npu HarpeeaHuu

ITpo6upky ¢ ocagkom kynpym(1I) runpoxcuaa’ sakpenure B mpo-
6upkonep:caTesne. Copepxumoe NpoOGUPKH OCTOPOIKHO HarpeiiTe B
JIAMEeHHM CIIMPTOBKM, HO He 10 KuNeHusi. Kak uaMeHseTcs nBeT
TBEpHoro sBemjectsa? [laitTe Heobxoaumoe obbACHEHHE.

Hanumure ypaBHeHHE peaKLHH TePMHYECKOro pasJioiKeHHusd
kynpym(1I) ruppokeuna.

B3pocnbiM U3BECTHA MUAKOCTL Mo4 Ha3BaHUEM
«HaWAaTbLIPHLIA CNHUPT». 3T0 — BOAHLIA pacTBop
ra3za ammuaxa NH;; ero ucnonb3yor Kak nevyebHoe
cpeacrBo. B HaWaTbipHOM CNUPTE COAEPMUTCSH
HeobbiYHOE No cBoemy cocTaBy ocHoBaHue. Ero
¢opmyna — NH,OH, a xumHyeckoe HazBaHHe —
amMMoHHWH ruapokcus. CoeguHenne obpasyercs B
pe3synerare peaxymm

NH; + H,0 2 NH,OH,
B KOTOPY0 BCTynaet He6o/iblas YacTb pacTBOPEH-
HOro aMmmuakxa, ¥ OJHOBPEMEHHO pa3fnaraercsa Ha
ucxofHbie BewjecTsa. Ha 3to yka3wiBaer 3HaK
B XMMHUYECKOM yPaBHEHUH.

AMMOHM#A rugpoKera nogobHo wenoyvam (NaOH,
KOH u ap.) 3MeHsIeT OKpacKy MHOWKaTOPOB, B3au-
MOAEHCTBYET C KMCNOTHLIMH OKCHOAMH, KUCNOTa-
MH, CONTAMM:

2NH,0H + CO; = (NH),CO; + H,0;
aMMOHMA KapboHar
NH,0H + HCI = NH,CI + H,0;
aMMOHMKA X0DHA

2NH,0H + Pb(NO5), = Pb(OH),\ + 2NH,NO,.

aMMOHMH HHTpaT

WUsznoxenHwri maTepuan o6o61es B cxeme 2.

! TIpo6upKy ¢ 3THM BenecTBOM BEI MONYYHUTE OT YIUTENS.

73



———{ OCHOBAHUA | —

LWenoun HepactBopuMbie OCHOBaHHA

Y

pencTeyor
Ha UHAMKaTOPbI

Y Y Y

pearupylt pearupyior ( pa3naraioTcs )

J (—7i_> npu HarpeeBaHum
; C KUCTIOTaMU )

Y

c connmu c KUCNOTHBIMMK
(B pacTeOpax) oKcuaamu

Cxema 2.
XUMHYECKHE
CBOWMCTBA
OCHOBaHHH
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Ilpumenenue ocropaumi. [lInpokoe npumene-
HHe CPe/IM OCHOBAHMIA ITOJTYUMIIH LIEJIOYH, TIPerK-
ne Beero ruapokeuas! Kansnusa u Hatpus.

BaM M3BECTHO, YTO BElECTBO, HA3BIBAEMOE
FAIeHOl M3BECThIO, ABJIACTCH KAaJbIMH I'HJIPOK-
cupom Ca(OH),. Tamenyio U3BeCTh MCIIOJBL3YIOT
Kak CBS3YIOIIMIT MaTepuan B crpoutenbeTse. Ee
CcMeIIMBaloT ¢ neckom u Bojoir. Ilonyyennyio
cMech HAHOCAT HA KHPIMY, IMTYKATYPAT €10
cTeHbl. B peaysibTarte peakinui OCHOBAHUSA C yrJe-
KHCabIM rasom ¥ cuiunui(IV) okenjgom cmecsh
saTsepaesaer. Kansuuii rujipokcul TaKxe npu-
MEHHIOT B CaXapHOii IIPOMBIIIJIEHHOCTH, CEJlb-
CKOM XO38iCTBE, NPH HBFOTOBJIEHHM 3YOHBIX
1acT, MOJYYEHHH MHOTHX BAXHBIX BelleCTB.

HaTpuii rHIPOKCH/I HCIIOJIB3YIOT IIPH IIPOM3-
BOJICTBE MbLIa (OCYIIECTBIAIOT PEAKIIHH 1I1eJIOYH
¢ JKMpaMH), JIEKAPCTB, B KOXXEBEeHHOM IPOMBIII-
JIEHHOCTH, JIJIsi OUMCTKH He(PTH U T. 1.

BbiBOAbl

OcHOBAHMA — TBep/iblé BeleCTBa HOHHOTO CTPO-
enMs. BoNbIIMHCTEO OCHOBAHMI He PACTBOPSETCH B
BOOE. Bonopacrnopnmme OCHOBaHMS Ha3BIBAKT
menouami. lileoun UBMEHAKOT OKPACKY 0COOBIX
BelecTB — MHIMKATOPOB.

OcHOBaHHMA B3aMMOAeHCTBYIOT C KHCIIOTHBIMH
OKCHIAMH H KMCJIOTaMM C oOpa3oBaHHeM cojieH u



2

99.
100.
101.

102.

103.

104.

105.

106.

107.

Boabl. Hlenmoun pearMpyroT u ¢ CONAMM; MPOAYKTHI
KaxkI0H peakiuM — Apyrue OCHOBAHHE M COJIb.
HepacTBopuMBIe OCHOBAaHMSA Pas3faralwTcsa NPH
HarpeBaHHH Ha COOTBeTCTBYIOIIME OKCH/IbI H BOIY.-

Peakumio mexay OCHOBAHMEM M KMCJIOTOH HA3BI-
BaIOT peakliel HeHTpaaH3alHH.

Ha nmpaxkTHke HMCTIONB3YIOT NMPEeHMYIIECTBEHHO
rugpoxkewasl Kansuusa u Hatpusa.

Oxapaktepusynte ¢dU3u4ecKue CBOMCTBaA ocHOBaHuit. Y10 Takoe
wenous?

Kakue BelyecTBa Ha3blBaOT MHAMKaTopamu? Kak uaMeHseTcs ux
OKpacKa B NpUCYTCTBUU LLenoumn?

Mpueegute Npumepsl peakuuin obMeHa, pasnoMeHun, HenTpanu-
3aUmK € y4acTuem OCHOBaHWMK.

JonuwuTte cxembl peaklmui ¥ COCTaBLTE XMMUYECKHUE YPaBHEeHUR:

a) KOH + N,05 — 6) Mg(OH), + SO, —
NaOH + H,S —» Ca(OH), + HsPO, —
Ba(OH), + K,S0, — Ni(OH), + HNO; —
LiOH + NiCl, — Bi(OH), 5

Hanuwute ypaBHeHWA peakuuin (ecnu oHW BO3MOMHBI) MEMay
OCHOBaHUAMMU (B neeoM cTonbuke) U conamu (B npaBom ctonbuke):

Kanui ruapoxcup Kanbuuin KapboHar
maHraH(ll) ruapokeup deppym(ll) HUTpar
Gapui rupoKeup Hatpui cynbdart

C NnoMOoWLI0 KaKuX peakuWi MOXXHO OCYLECTBUTL NPeBpalleHus,
0003Ha4YeHHble CTpenKamu:

a) Li,O — LiOH —» Li,S0O,;

6) Ca(OH), — Ca0 — CaBr,?
Hanuwwure cooTBETCTBYIOLMUE XUMUYECKKE YPAaBHEHUS.
Kakoe Konu4ectBO BelecTBa MarHui ruapoKcuaa BCTynaer B
peakuuto ¢ 12,6 r HUTpATHOM KUCNOTHI?
Buiuucnure maccy deppym(ll) rugpokcupa, Kotopeiv o6pasyertca
rnpu B3aumopeictBun 0,05 mMonb HATPUIK TMAPOKCHMAE C [JOCTATOY-
HbiM Konu4yecTBoM deppym(ll) cynwdarta.
Kakow obbeM cepHucTOro rasa (H. y.) Heobxogum Ans NonHoro
ocaxpeHus WoHoB bapus (B coctaBe HepacTtBOPUMOW COMW) U3
pacreopa, cofepwatyero 34,2 r 6apun ruppoxcuaa?
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108. Kakas macca ocagka obpa3syercs B pesynbrate B3auMOAencTBus
22,4 1 Kanui ruipoKcuaa ¢ JocTatoyHbiM KonuydecTBom maHras(ll)

Xnopupa?

109. Ha HewTpanusauuvio 25,1 r cmecu ruapokcugos Hatpus u bapus
uspacxofoBato 25,2 r HUTPaTHOW KMcnoTel. Onpegenure Macco-
BYIO [IONI0 HAaTPUi MMAPOKCHAE B UCXOAHOW CMECH.

CBoucTBa v npumeHeHue
KUCNoT

Puc. 24.
PacTBopenue
cynbdaTHOH
KHUCNOThl B BOge

76

MaTtepwan naparpada nomoxeT sam:

» BBICHUTb HUIUHECKUE CBOUCTBA KUCNOT;

» yCBOWTH XMMUYECKWUE CBOWCTBA KUCNOT;

» NPOrHO3UWPOBaTL BO3MOMHOCTL PEaKuMu KMCNOTb
C MeTannom;

» BbIACHWUTb chepbl NPUMEHEHUA KUCNOT.

Dduzuyeckme cBoicTBa Kuciaor. Moseky-
JIIPHOE CTPOEHHE KMCIIOT 00y CaIoBIuBaeT ux
¢usuyeckue ceoiicTea. MoJsekyJbl B KHCIO-
Te NPUTATMBAIOTCH JAPYr K aApyry caabo (B
OTJIVYHE OT NPOTHBOIIOJIOMKHO 3aPAKEHHBIX
MOHOB B OCHOBHOM OKCHJIE MJIM OCHOBaHHH).
IToaToMy KMCJIOTBEI UMEIOT HU3KHE TeMIlepa-
TYPBI JiaBJIieHHuHA, I[IOYTH BCEe B OGH‘IHHX
VYCIOBHAX HABJHAIOTCA XHUJIKOCTAMH. OHH
pacTBOPAIOTCA B Bojae (KpoMe KHCJOTHI
H,Si10;), BO MHOrux CilIydafx — HEOIDAHH-
YEHHO, T. €. CMEIIMBAIOTCH C BOJOM B JNI0OBIX
COOTHOIIEHUAX ¢ oOpaszoBaHueM pacTBopoB. Ilpn
PACTBOPEHHUH HEKOTOPBIX KHCJIOT BBIIENAETCH
3HAYMTEJILHOE KOJIMYECTBO TelJoTh! (puc. 24).

Bam u3BeCTHO, YTO DE30KCHUI€HOBbIE KMCJIOTHI
npeacTaBisioT cob0il BOgHBIE PACTBOPE! ra30B —
COEIMHEHHMI HEKOTOPBIX HEMETAJJIUYEeCKHX
anemenToB ¢ I'ujporenom (Hanpumep, HCI, H,S).
9Tu rasel BBIIEHIOTCH U3 CBOMX PACTBOPOB Jaike
B OOBIYHBIX YCIIOBHAX.



JleTyueii KHCIOTOM, T. €. TAKO#M, KOTOpas mepe-
XOJIMT B ra3o06pasHoe COCTOsIHME TP YMEPEeHHOM
HaArpeBaHuM, HABIAETCA HHTPaATHa#d KUCJOTA
HNO;, a Takke HeckosbKO apyrux. JleTyuue
KHCJIOTBI HMEIOT 3amax.

OprodochaTtras kucnora H,PO,, oprobopaTHas
(6opras) H;BO;, meracuiukatnas H,Si0; —
TBep/ble BerjecTBa. OHU, a Takke cysbhaTHas
kucnora H,SO,, nenetyuu.

Kap6oHatHas v cyIbpuTHas KUCAOTLI CYLECTBY-
0T NHWeL B BOgHOM pactBope. CooTBeTcTByowmne
HM OKCHAbLI B3aWMOJEHCTBYIOT C BOGOH HE Mo/HO-
CTbi0, & KUC/I0Thbl, KOTOPbI€ 06pPa3yloTCs, YaCTHYHO
pasnaraloTcsl Ha OKCHAbI U BOAY:

CO, + H,0 2 H,COs;
S0, + H,0 2 H,SO0,.

BonbIIMHCTBO KHCIOT TOKCAYHEB!. OHH BBISHI-
BAIOT cepbe3Hble OTPABJIeHU s, 03KOrH Koxu. Ilo-
aToMy paboTaTh ¢ KMCJIOTAMU HAJ0 OYE€HbL OCTO-
poxHO, cobiogas npasuia TexHuKku HesonacHo-
cTu. Ilpu nonaganum pacTBOpa KHCJIOTE! HA PYKY
clieJlyeT cHaJYaJla CMBITh €ro IIPOTOYHOM BOJOI,
saTem o6paboTaTh KOXKY paszbaBIeHHLIM PACTBO-
poM conbl (A yaaNeHus oCTATKOB KHUCJIOTEI) U
XOPOIIIO IIPOMBITE PYKY BOJIOH.

XumuueckHe cBoiicTBa KMcaor. CnocobuocTs
KHCJIOT pearuposaTs ¢ APYruMH BelleCTBaMH B
3HAYMTEJIbHOM Mepe 3aBHCHUT OT MX YCTONYHBOCTH,
JIeTY4eCTH, PACTBOPUMOCTH B BOJle. 9T0 HeobXo-
JAMMO YYHTBHIBATH, PACCMATPHUBASA XUMHYECKHE
CBOMCTBa KHUCJIOT.

Heiicmeue na unduxamopwst. Kucyiors! B BOAI-
HBIX PacTBOpax M3MEHHAIOT OKPACKY MHIMKATO-
poB (puc. 25), HO He BCeX M He TaK, KaK IIeoq9H.

JIABOPATOPHbBIM ONbIT N¢ 6
[evicTBUE pacTBOpa KMCNOTbI HA UHAUKATOPbI

B Tpu npobupku HaseiiTe mo 1—2 My pacTsBopa cynbdaTHOM
KUCIOTE. B 1060l 13 NPOOHPOK CMOYUTE CTEKJISHHYIO MMAJOYKY
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PACTBOPOM KHCJOTHI M IIPHKOCHUTECH €10 K II0JOCKe VHHUBepCalb-
HO# mHAUKaTOpHOUN 6ymaru. Kak usmensieTcs nBeT nHAWKaropa?

B ozny npob6upky aob6assTe 1—2 kannu pacTsopa JaKmyca, B
JAPYI'VIO — CTOJBKO € pacTeopa QeHondTalenHa, a B TPETHIO —
meTusopasxka. Yto mabnonaere? KakuM HHAMKATOPOM HEJB3HA
00HAPYXHUTH KHCIIOTY?

Puc. 25.
Okpacka
MHOAWKaTOPOB:
a — B Bofe;

6 — B pacTBOpe
KMCNOThI

Metunopatm YuupepcansHeii
MHAWKaTOP

Peaxuyuu ¢ memannamu. BonbmuHCTBO
M3BECTHBIX BAM KHCJIOT Pearupyior ¢ MeTay-
JIaMH ¢ BBIIeJIeHueM Boaopoja u obpasosa-
auem coseit (puc. 26). Cpenu Hux — BCe
6e30KCHUIreHOBbIe KMCJOThI, cyJbdaTHasA (B
pazbaBJIEHHOM pacTBOpe):

2Al1 + 6HCI = 2AICl, + 8H,T;
7 N

Puc. 26.

+ H, D= .
Bt Zn + H,S0, (pas6.) = ZnSO, + H,T
anoMUHUEBOH B 2THX peaKnuax aTOMbl METAJLIHYECKOI'O
MoOHeThl (2 Kon. 2JIEMEHTAa, KOTOPhIE COAEPIKATCH B IIPOCTOM
Bbinycka 1992r.) ¢ BelleCTBe, 3aMEeIaloT ATOMBI JIPYIOro aJ1eMeH-

XNIOPUAHON KUCNOTOH 1 (TporeHa) B CJIOAKHOM BEIIECTBE.

Peakuuio Mesx/{y NPOCTHIM H CJOMKHBIM BellleCTBAMH, B
pe3yJsTare KOTOpoH o0pa3yroTcs HOBbBIE IPOCTOE H CIIOK-
HOE BelleCTBa, HAa3bIBAIOT PeaKyUell 3aMeujeHUR.

C Ha3zBAHHBIMH KHCJIOTAMH B3aHMOJIEHCTBY-
JOT HE BCE MeTaliabl. BO3MOMXHOCTE OCYIIECT-
BJICHHA PEAKIIMH MEKAY METAJIIOM ¥ KHUCIOTOH
MOJKHO ONPENeNINTh, UCIONb3YH pAd AKMUEHO-
cmu memannos. Ero coctaBun oTedyecTBEHHBIH
xumukK H. H. BekeToB Ha OCHOBAHHH Pe3yJIbTa-
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TOB U3YYEHUHA MHOTHX DEaKIMil MeTAaJJIOB ¢
Kucnoramu u conamu. Illpusogum 6onsmyio
HJacTh 9TOro pAJia B COBPeMEHHOM BHJIe (CM. TaK-
e dopsarn 2):

Li K Ba Ca Na Mg Al Mn Cr Zn Fe Cd Ni Sn Pb (H.)Cu Ag Pt Au

XHMHYeCKaA aKTHBHOCTh METAJLIOB BO3pacTaer

Popmysia HEMETalJIa BOJOPOAA AEHUT psiji Ha
ABe yacTu. MeTaJynbl, pasMelieHHbIe B JIeBOil
HacTH pAAa, BBAMMOJEIICTBYIOT ¢ HABBAHHBIMMU
BBIIIE KUCIOTAMM (IIPM 3TOM BBIJEJISHETCH BOJO-
pox), a pasMellleHHEIEe CTPaBa — He pearupyior ¢
HumH (puc. 27):

Ag + HCl A Cu + H,S0, (pas6.)

Puc. 27.
OTHOWweHue
MeTannos

K pas6apneHHomy
pacTesopy
cynbpaTtHOM
KUCNOTLI

JTABOPATOPHbBIM ONbIT Ne 7

OTHoweHue Meawm, enesa u MarHus
K XJ1I0PMAHOM KUcnoTe

Bosemure Tpu npo6upku. B IepBYIO NPpO6UPKY nmomMecTuTe 2—3
KyCOUKa MeJIHOI IIPOBOJIOKM, BO BTOPYIO — YMCTHIL FHeJe3HbI
FBO3AE, & B TPETHIO — HEMHOIO NOPOIIKA MJIM CTPYIKKM MATHUA.
N3yuure OTHOmMEHHE KaX10r0 METAIA K pasbaBieHHOIT XJ0pUa-
HOUt KucyoTe. B ciryuae orcyTeTBus B3aUMMOJICHCTBUA (BBIIeJIeHUS
rasa) peaKnHUOHHYIO CMECh HarpeiitTe, HO He JI0 KUIIEHUH.

Kakoii meTamr pearupyer ¢ kucioToit Gosree akTuBHO? B Kakoit
TpoSupKe peaknus He npoucxoauT naxe npu Harpesauuu? Corsa-
CYIOTCsi ST Pe3yJILTATHI ONBITA C Pa3MEIIeHUeM MeJH, KeJesa u
MarHus B ps/ly aKTHBHOCTH METaNJI0B?

CocraBrTe ypaBHenus peaxuii. IlprvuTe K cBetenmI0, uTO Mep-
PyM B 06pa3yIoLIeMcs COe/IMHeHUH {BY X BAICHTeH.
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Hukonan HukonaeBwn4 bexkeToB
(1827—1911)

BblfanowmHincs pycCKUA M YKDaWHCKHHA XHMHK,
akagemuk [leTepGyprcKoW akagemHu Hayk.
HcenegoBan peakymu coneil ¢ MeTanniamM ¥ Bofo-
poaoM B BOgHbLIX pacTBopax. lpegnoxun ebite-
CHUTEeNbHbLIA pafd, UNH pAA aKTHBHOCTH MeTas1oB
(1865). fan popmynHpoBKy 3aKOHa AEHCTBYIOLUMX
MAacc, CXO4HY0 C coBpemeHHoH. OTKpbIn M onucan
MeTannoTepmMHi0 — OfHH U3 MeTOAOB nony4YeHus
merannos. lpoBogun TepMOXHMHYECKHe HCche-
posauus. CogedcTsoBan CTaHOBNEHHIO pHU3HYe-
CKOM XMMMUH — O[JHOH M3 BaXHEHLINX XHMHYECKHX
Hayk. Pa6otan npogeccopom B XapbKOBCKOM yHH-
BepcureTe (1855—1887), BnepBble YHTaNn Kypc
NeKyMit No pHU3HYECKOH XHMHH KaK CaMOCTOSITeNb-
HO# HayuyHO# gucyunnute. Bbin npesuaeHTom Pyc-
CKOro PU3HKO-XUMHYECKoro obujecTsa.

(KoHLL)
Puc. 28.
Peakuyus meau
C HUTPAaTHOW
KUCNOTON

Bo Bpems peaKlMit HUTPATHOM, & TaKKe
KOHIIEHTPHPOBAHHOIO pacTBOPa CyNb(aTHOM
KHMCJIOTHI' ¢ MeTanjaMy BMeCTO BOJAOPOJa
obpasyiorcs apyrue semectsa (puc. 28).
Takue peaknuu OymeM paccMaTpMBaThH B
9 knacce.

Peaxyuu ¢ OCHOBHBLMU Oxcudamu u
OCHO6AHUAMU. XapaKTEePHLEIM CBOHCTBOM
BCEeX KHMCJIOT ABJIAeTCs COCOOHOCTh B3auMO-
IeficCTBOBATH C COEMHEHHSAMH NPOTHBOIIO-
JIO3KHOTO THIA — OCHOBHBIMHM OKCHIA&MH H
ocHOBaHMAMH. IIpoayKTaMHu KaxKaoH peak-
LUK ABISAIOTCA COJb H BOAA. OTU XMMHYe-
CKHe mpeBpalieHus ObIJIM pacCMOTPEHEI B
npeapayux naparpagax. Ilpumepsr cOOT-
BeTCTBYIOIMX XUMHYECKUX YPaBHEHHIA:

Li,O + 2HCI = 2LiCl + H,0;

Ca(OH), + 2HNO, = Ca(NO;), + 2H,0.

Pearyuu ¢ conamu. Peakuuu KucCJIOT ¢
COJIAMM OTHOCAT K peaknusaMm oomerna. He

! KOHIeHTpVpPOBAHEEIH PACTBOD COAEPIKUT 3IHAYUTENbHO Gosblne

KHMCJIOTHI, YeM BOOEL.
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Puc. 29.
Peakumm
KHCNOT

C CONAMKH

Bce OHH BO3MOKHEI. Hazorem ciydau, KOTZa aTH
peakuuu npoucxonaT (puc. 29).

e TIponyKT peakuuu — COJb MJIH KHCJIOTa —

BHIIAZIAET B 0CAI0K (3TO BBIAACHSIEM 110 Tabauie
PacTBOPHMOCTH ):
BaCl, + H,80, = BaSO,!{ + 2HCI;
Na,SiO; + 2ZHNO; = 2NaNO; + H,Si0,!.
Kucnora-npogyKT sSBAsieTCHA JeTydei, MpoMc-

XOOUT OT ra3zoo0pasHoro CoOeqUHEeHUA UM pas-
naraercs ¢ o6pasoBaHueM rasa:

9KF (18.) + H,S0, (xoriu.) £ K,S0, + 2HFT;
CaCO; + 2HCI = CaCl, + H,CO;.

H,0 cCo,T
(Coxpaliesue «TB.» 03HAYAET «TBEpPJO€ Belle-
CTBO®, 8 «KOHI[.» — <«KOHIEHTPMPOBAHHBII

pacTBop».)

Kucnora, K0TOpas BCTYNaeT B peakuMIo, ABIA-
eTcs CHMJIBHOM, a KUCJIoTa, KoTopas obpasyer-
ca, — cnaboil. IIpuMepaMu MOTYT CHYXXHTH

TPMY nocyegHHe peaKiium.

Tepmuveckoe pa3noxcenue Okcuzencodepica-

wux kucaom. OKCHreHCOAepIKalHe KUCIOTE!
IpH HarpeBaHuH, 8 KapOboHaTHAaA ¥ CYNILpHUTHAS —
B OOBIMHBIX YCJIOBUAX, Pa3iararTcsa ¢ o0pasoBa-
HHEM COOTBETCTBYIOLIMX KHCJOTHBIX OKCHIOB H
BOJIbI:

H,Si0; = Si0, + H,0;
H,S0; & S0,T+ H,0.



Cxema 3.
Xvmuueckue
CBOWCTBA

KUCnoT

OpHMM H3 POAYKTOB Pa3JIOXKEHUs CyIbdar-
HOH KMCJOTBI TPH YMepPEeHHOM HarpeBaHHH
Asnaercs cynsdyp(VI) okenp, a npu CHABHOM
HarpeBaHMHM 3TOT OKCHJ caM HauyWHaeT pasja-
raTbCs:

t
H,S0, =S0,T + H,0T.
7 e Y

SO, 0,

Peakumsa TepMHYECKOro pasyiodKeHusi HUTpaT-
HO# KHMCJIOTBI MMeeT CBOI 0CODeHHOCTHL. 9TO COo-
€/IMHEHHe pasjaraeTcs Ha TPH BellecTBa —
HuTporeH(IV) oxeun, kucnopon u Boay (oxeup
N,Oj, cooTBeTCcTBYOIMIT HUTPATHOI KHCIOTE,
BecbMa HeyCTONYMB):

HNO, 5 (N,05) + H,0.
o N
No,T 0,7

P CocraBere cxeMy mocnefHeil peakiium, 3amm-
caB B Heif KOHeYHble TPOAYKTHI, U NPEBPATHTE
€e B XMMH4YeCcKoe ypaBHEeHME.

HanosxeHHbI MaTepuas 0600m1eH B cxeme 3.

KMCNOTHI J

Aeﬁm‘sym

cofepmawme)

;_. E paanaralomﬁ
( Ha UHAWUKATOPbI ) pearupylor QH HarpeBaHuK (OKCUreH-

( ) C DCH(BHI:I )
C MeTannamu ( OKCHAAMM ( C OCHOBaHWAMH ) QI} conamu )
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IIpumerenne kucnor. Haubonwinee npumene-
HHE NOJIYYMJIM cyNb(aTHasA, XJIOPUIHAS, HUTPaT-
Has u optoocharHas Kucnotsl (Tabn. 4). Ux
NONYy4YarT Ha XUMHUYECKHUX 3aBOofax B OONBINIOM
KOJIMYeCTRe.

HagepHoe, B Ka)xaoil ceMbe B loMalllHEM
X035AHCTBE eCTh YKCyC. 3T0 — pas3baBieHHEBIN
BOAHBIN pacTBOp yrcycHOM kucaotsl CH,COOH.



Tabauua 4

IIpumeHeHHe KHCJIOT

Kucaora O6iacTe NpUMEeHeHHH
H,S0, | IlpoussomcTBO APYFMX KHUCJIOT, cosleil, yiobpeHui,
KpacureJieil, 1eKapcTs, OUYHCTKE He()TelIPOAYKTOB
HCI ITpousBoACTBO COJIeii, KpPacoK, JeKapcTB
HNO; | IlpoussoicTeO ynOOpeHuH, B3pBIBYATHIX BELIECTB,
KpacuTteseil
H;PO, | IlpoussoxcTBO ynoGpeHMH, MOKOLIMX CPeJicTB

(TToaroToBeTE paccKkas O TOM, JJifl Yero MCIIoJb-
3yioT yKcye.) B GbITy, moBCceJHEeBHOM YKM3HH
NPUMEHSAIOTCH ¥ Apyrue Kucaorsl. JIuMoOHHaA
KHCJIOTA ABJAETCH MUI{eBbIM IPOAYKTOM U KOH-
cepBaHTOM, ackopbunHoBas — BuramuHOM C.
(VkcycHasi, TMMOHHasA M aCKOpPOMHOBasA KMCJIO-
Thl — OpraHuyYeckue coenmHenus.) Pactsop
6OpHOI KHMCJOTHI IPUMEHAT KaK Ae3uH(HIU-
pyloiee CcpeAcTBO, & PAacTBOpP CYJIbL(PATHOM
KHMCJIO0THl 3aJIMBAIOT B AKKYMYNSATOPBI aBTOMO-
Gumeii.

BbiBOAbI

Kncesiorsl — MOJIeKyJIApHBIe BeunlecTsa, pacTBo-
pumsie B Boie. OHM H3MeHAIOT OKpacKy HHIMKATO-
POB, HO He TaK, KAK NIeJIOYH.

Kuenorsl B3aHMOAEHCTBYHOT C GOJIBNIMHCTBOM
MeTaJUIOB ¢ BhIJIeJIeHHeM BOAOPOoaa ¥ 00pa3oBaHHeM
costeit. Takne peaKuHM HA3LIBAKOT peaKIMAMM 3aMe-
mieauda. BO3BMOKHOCTD X OCYUIECTBJIEHHA onpee-
JISIOT C IOMONIBIO PAJAa AKTHBHOCTH METAJLIOB.

KHcoThl pearupyior ¢ OCHOBHBIMH OKCHIAMH H
OCHOBAHMAMHM ¢ 0Opa30BaHHUEM COJIEH B BOABI, A
TaKMKe ¢ COJIAMH (NPOAYKTHl peaKiMH — JApyrue
KMCJIOTa M coib). OKCHreHCOepARanue KHCIIOTHI
pa3iaralTcs NPH HarpesaHuH.

KHenoTh! HAaXOOAT NIHPOKOE NTPHMeHeHHe B pas-
JMYHBIX cdepax.

83



110.

111.

112.

113,

114.

115.

116.

117.

118.

119.

Hasosure xapakTepHble (puU3aMHecKue CBOWCTBA KUCNOT. Yem OHM
obycnosneHbl?
MOXHO Nk pasanuynTb PacTBOPLI KUCNOTHI M LLENOYM C NOMOLLbIO:
a) nakmyca;
6) beHondraneuna;
B) YHUBepCanbHOro nHaMKaropa?
Ecnu ga, 10 Kak uMeHHo?
HonuwuTe cxeMbl peakUKi ¥ COCTaBLTE XMMUYECKKe ypaBHEHUA:

a) Mg + HBr —» 6) Li,0 + H,S0, —»
BaO + HNO, —» Fe(OH), + HNO; —
NaOH + H,S —» K;Si0; + H3PO, —

BmecTo To4eK Hanuwmute GOpMynbl KUCNOT-PeareHTos, NPOAyKTOB
peaKkuumn 1 NpesparuTe CXembl B XMMUYECKKE ypaBHEHUNA:

a)Fe +... > FeCl, +...; 6) Al + ... — Al(SO)s + ... ;
Li0 + ... — LisPO, + ... ; CHOHY, + ... — CrSO; # ... 3
KOH + ... = KNO; + ... ; AENO + ... — Agl + ... .

Hanuwure ypaBHeHus peakuun (€cnu OHW BO3MOMHbBI) Memay
pasbasnexHom cynbharHON KUCNOTOM U TAKUMK BellecTBaMU:

a) UMHK; r) 6apuin ruapoKcua;
6) cepebpo; A) TopuaHas KMcnoTa;
B) KapboH(IV) okeua; e) nniom6ym(ll) HuTpar.

Ans Kaxporo npespatieHus HanuiwKuTe No ABa XUMUYECKUX yPaB-
HEeHURA:

a) HCI — CaCl,;

6) H,S — K,S;

8) HyPO, — Bas(PO,)..
HTOGbI OCYIECTBUTL PeaKLIUI0 MEXY HATPHI XNOPHUAOM U CyNbdar-
HOWM KMCNOTOW, K TBEpPAOH CONu [06aBNRIOT YUCTYIO KUCNOTY M
cMeckb HarpesawT. O6bsicHMTE, NOYEMY He WCTONb3YIOT PacTeOpHl
3TUX cOefiMHeHUM U INR Yero HeoBXOAMMO HarpeeaHue.
Kakyio maccy cynedaTHoin KUCNOTHI cneflyeT B3sTb Ansi HeiTpani-
3auuu 8 r HaTpun rugporcuaa?
B pesynbrare peakuunm AOCTATOMHOrO KONUHYECTBA XNOPUAHOW
kucnotel ¢ 10 r cmeck nNopowkxos cepebpa v LUMHKA BbIAENUNOCH
0,7 n Bogopopa (H. y.). Boluucnute maccosyio gonio cepebpa B
cMecH.
Bo BpemMs pasnormeHus HUTPATHON KUCNOTHI Buienwnocs 11.2 n
cMmecu rasos (H. y.). Onpegenvte maccy KMCNOTHI, KOTOPas pasno-
Munacs.



QCI'IEPHMEHTHPYEM JAOMA W

MpupoaHbie HHAUKaTOPbI

lMpuroToBReHWe pacTBoOpOB OKpalleHHbIX BellecTs, KoTopble cojep-
Marcs B pacteHmax

Hazeemcsi, 4TO Bbl BHMMaTenbHO NpoYuTanu fNepBbie CTPaHWlbl
yyebHUKa 1 B HaYase ceHTABPS Hacylww/iv HeMHOMO OKpaleHHbiX nenecT-
KOB LIBETOB M MO HECKO/MIbKO Pa3NUyHbIX Aroj.

MNpuroToBbTe OTBAPLI KaXJoro pacteHus. [N\ atoro Bo3smute Tep-
MOCTOMKYIO CTEKNSHHYIO WK IMan1MpPoBaHHYo Nocyay, NoMecTuTe B Hee
BbiCyllleHHble NlenecTku UBeToB unu arofbl, AoGaseTe Hebonblwoe
KONW4ECTBO BOAbLI M NPOKUNATUTE CMeCh B TeYeHWe HECHONbKUX MUHYT.
Mocne oxnaraeHNs Kamiylo MuaKOCTb OTGUNbTpyHTE.

MpuroToBbTe TaKMe HebONbluMe NOPLUUKM COKOB CBEH/bl, TEMHOIO
BUHOMPaja, KpacHOKO4aHHOW KanycThl.

B valwky 3acbineTe 1/3 HalHOM NOMKWY YePHOro UK 3eNeHOro Han u
3anenTe KUNATKOM. Mocne oxnamfjeHus pacTeop OTGUALTPYHUTE MU
cneure ¢ HanHoro nucra.

M3yveHue nencTBms pa3IniHbIX BELLEeCTB Ha NPUIOTOBIeHHLIE PAacTBOPbI

B Tpu crakaHa Haneute Nno HebONbLWOW NOPUUM NPUTOTOBNEHHOTO
oTBapa uiv CoKa pacTteHus. B oauH cTakan nob6asbre HEMHOMO PacTeo-
pa KanbLMHUPOBAHHOMN (MM NWUTLEBOI) CoAbl’, B APYroi — pacTeopa
yKCYCHOM KWCNOThI (CTONOBOIO YKCyca), @ TPeTHi ocTaBbTe Ans cCpaBHe-
HuA. BMeCTO coaibl MOXHO B3ATh HaLLATLIPHBIK CNKPT, 8 BMECTO yKeyca —
pacTBOpP NMMOHHOM KUCNOTbI MNK COK NUMOHA.

3anvwure B TabNully LBET PacTUTENbHBLIX PACTBOPOB B KawoMm c1a-
KaHe 1 BbIBOfbl O TOM, KaKHWe U3 HUX ABARIOTCA NPUPOAHBLIMU MHAMKE-
TOpamu.

Hassanue OKpacKa NpuroToe/lieHHOro pacrsopa BuiBoa
npuroTos- 6ea B NPUCYTCTBUM |B NPUCYTCTBUM

NEHHOTO | nocTopoH- copbl YKCYCHOWM

pacrsopa Hero (HawaTblpHoro | (TMMOHHOM)

BelllecTea cnupTa) KWUCNOTbI

Orsap ...
CoK ...
Yai ...

&

! B pacTBope conpl 06pasyeTcs HeBGoNMBbINoe KOMMYECTRO LIeI0YH.
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/06Hapymenue ieno4en U KMCAOT B HEKOTOPBIX MAKOCTSX \

Menonsayn NpypoaHble HHAMKaTOPBI, UCCNeflyitTe PacTBOPLI caxapa,
CONU, XO3AUCTBEHHOTO MbiNa, CTUPaLHOIO NOPOLWKa, a TaKKe ChiBO-
POTKy, cnabo oKpalleHHble GPYKTOBbIE COKK Ha Hanuuve B HUX LWENo-
Hel unu Kucnot. PeaynsTaTkl 3KCNepUMeHTa 3aHecuTe B Tabnuuy.

Wccnenyeman
MUIOKOCTb

OKpacKa npupoaHoro
vHAWKaropa
B MUAKOCTH

BuiBOA 0 Hanu4Ymu
Wenoyu Mnu KUCNoTel

L

B MMU[KOCTH

AmMdoTepHble OKCUbl

U rMgpoKcuabl

Marepuan naparpada nomMoxeTt sam:
~ BbIACHUTE XMMHYECKUN XapaKrep amdoTepHbIX

OKCUOB W MTMAPOKCUIOB;

» cocTaBnaTte GOpmMynbl NPOAYKTOB peakuuin amdo-
TePHbIX COEJMHEHWH C KUCNOTamu, OCHOBaHUSAMM,

oKCHaaMMU.

HexoTopsie OKCHIBI ¥ THAPOKCHAL] METAJIIH-
YeCKHX 3JIeMeHTOB B 3aBUCHMOCTH OT TOTO, C
KAKMMH BellleCTBAMH OHM PEarupyioT, NPOSBJIIs-
HOT OCHOBHBIE MJIM KHCJIOTHLIE CBOMCTBA.

Cnoco6HOCTH coeIMHe s NPOSBJIATH OCHOBHBIE H KMCJIOT-
HbIe CBOMCTBA HA3BIBAIOT ampomeprocmsbio’, a camo co-
eIHHEeHHEe — ampomepHbLM.

IIpurogum dopmMynsl BakHeHIuuX amdoTep-

HBIX COEHMHEeHMI:

! Tepmun mpoucxogur ot rpegyeckoro cnosa amphoteros — u ToT, H

ApYyrou.
86



3710 MHTEpPECHO
Anotepunie
THAPOKCHUJIBI
NPOABJIHIOT
6ONBLIYIO
XUMHUYECKYIO
AKTHBHOCTD,
yem
amgOTepHbIe

OKCHbI.

[ ZnO Zn(OH),
PbO Pb(OH),
SnO Sn(OH
oKcudvt AIJ.I.‘,OS 2udpoxcude £{0H)):
Cr203 CI(OH)S
Fi 9203 Fe(OH)S

ITo pusnyecknm cBoiicTBaM amMmboTepHbIe OKCU-
Abl IOX02KH HA OCHOBHEIE OKCH/IbI, 8 aM(pOTepHbIe
TUPOKCH/bI — HA HEPACTBOPHMMBIE OCHOBAHMS.

AM(oTepHbIe COeIMHEHNsI B3aNMOIeCTBYIOT C
KHCJIOTaMM M [ieJ04YaM#, € KHCJOTHBIMHM H
OCHOBHEIMM OKCHAaMM. PaccMOTpHM 3TH XuMu-
yecKue MpeBpanieHns noapobHee.

I[IuHK OKCHZ pearupyer ¢ KMCJIOTOM KaK OCHOB-
HBIN OKCHJL, & UMHK M’MAPOKCH — KAK OCHOBAHWE:

ZnO + 2HC1 = ZnCl, + H,0;
Zn(OH), + 2HCl = ZnCl, + 2H,0.

IpoayxT peakuyun (ZnCl,), B KoTOpoii ampo-
TEePHOE CoOeMHEeHne IPOSABUJIO OCHOBHBIE CBOR-
CTB&, COAEPXXUT KATHOHBI MeTaJJIMYeCcKOoro
aneMeHnTa (Zn*').

Ecnu BMeCTO KMCIOTHI B3AT HIEJI04b, TO LMHK
OKcHJ1 Oyaer BecTH ce0sl KaK KMCNOTHBIN OKCH, a
LOVHK 'MIPOKCH]] — KaK KHCJIoTA.

YpaBHeHHe peakuuy MUHK THAPOKCHAA C HAT-
PMI TROPOKCHAOM:

Zn(OH), + 2NaOH = Na,ZnO, + 2H,0.

HAnsi Toro urobsl dopmyna obpasyiomeiica
conu Oblila BAM NOHATHON, M3MEHHMM MOPALOK
3aIMCH 3JIEMEHTOB B (JOPMYyJIe MHK TMAPOKCHAA
Ha OOLeNpPUHATHIHA ANA KMCIIOT:

H,Zn0, + 2NaOH = Na,Zn0, + 2H,0.

HATPHH OIHHKAT

OTa coNb ABNAETCS NPOAYKTOM aHANOTMYHOM
PeaKI iU C YYaCTHEM IIHHK OKCHIIA:

ZnO + 2NaOH = Na,Zn0, + H,0.

B nocnenHnx peakumusx aMpoTepHBIE COeHHE-
HUHA TMPOABJIAKT KMCJIOTHBIE CBOMCTBA, MO3TOMY
OPOAYKT KAMXJOH peaKuuu (HATpHH MHHKAT
Na,Zn0,) conep>xuT MeTalINYeCKuil aNeMeHT B
cocraBe aHMOHa (ZnO; ).
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NABOPATOPHbIV OMNbIT N2 8

Peakuum UMHK ruapokcuaa c cynbdparHom
KUC/IOTOM U HaTPUHA NMAPOKCUAOM

IlpeaBapuTenbHO nonyuymTe HEGONBIIOE KOJHYECTBO IMHK
ruipokcnja. [lyis aToro HaneiiTe B NIpo6MpPKy HEMHOrO pacTBOpa
LHMHK cyiab(para (MnM UMHK XJgopuaa) u ngobaBbTe HECKOJIBKO
KareJsb pacTBopa HaTpuii ruapokcuga. Yo npoucxoaut? Kakoe
BeI11eCTBO BBINAJO B ocagok? Hanuiuure ypasHeHne peakiimu.

TulaTenbHO MepeMeraiTe comepXxumMoe NpobUpPKHU M BeLIEITE
npubIu3UTeNILHO MOJOBMHY PACTBOPa € 0CAIKOM B IPYryi0 mpo6up-
Ky. llo6aBbTe K OZHOM MOPLUH CMECH, KOTOPas CONEPIKUT IMHK
TUIPOKCHI, HEMHOTO PACTBOPA CYJIL(ATHOM KMCJIOTEI, 8 K JAPYTroi —
pacTBOpa HATpPHI rugpoKenga. Yro Habmopaere?

Kaxue cpoiicTBa MPOABWI LIMHK IMAPOKCH, NPOPEATHPOBAR C
KHMCJIOTOH, CO MIeN0YbI0?

Ecnm B peakuum €o meNoysio NIPUHUMaeT yua-
cTHe aM(OTepPHBINA OKCH/L MJIM M'MAPOKCH], TPeXBa-
JIEHTHOT'O 3JIEMEHTA, TO BO3MOXKHBI BA BAPMAHTAa
MX B3aMMOJIEHCTBUA.

PaccMOTpMM peakuuu MeXxay aJIOMHHUI
OKCHJIOM M KaJuil rugpokcuaoMm. IlpoayxkTom
OIHO¥M M3 peaKuuii ABNAETCA COJib, KOTOPAS MPO-
UCXOAMT OT amoMuHuil ruapoxkcuaa AI(OH), kak
kucnorsl (HzAlO,;). @opmyna conun — K A1O,:

Al,05 + 6KOH = 2K,;AlO, + 3H,0. (1)
KaJuil OPTOAIOMMHAT

IIpogykT npyroii peakuuu — cosk Gosee mpo-
cToro cocrasa. BelBenem ee popmyny, cHadana
BbISICHUB (DOPMYJY COOTBETCTBYIOILIEH «KHCJIO0-
Thl» (Ha camMOM sene — am()OTepPHOTOo coOegnHe-
HuA). [ns 3Toro cnoXuM BMeCTE BCe aTOMBI B
¢dopmynax anlOMUHUII OKCHA U BOALI M B MOJNY-
YeHHOII opMyJe YMEHBIINM HHAEKCE] BIBOE:

Al,O, \
/;[H2A1204] — HAIO..
H,0

Termeps 3aMeHuM B GOpMYNE KUCIOTEI CUMBOJI

I'mpporena va cumson Kanus:
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370 MHTEPECHO
AJTIOMHHATBI
Kansuus
ABNAKOTCH
cOocTaBHBIMU
YyaCTAMHA
HeMeHTAa.

Puc. 30.
Peaynvrar

B3aMMOAEHCTBHA

xpom(lll) ruppoKcHaa:
a — C XNOpPUAHOW

KWCNOTOM;

6 — C pacTBOPOM
HaTpHi rMApPoKcKAa

HAIO, = KAIO,.
CoOTBETCTBYIONIEE XMMHYECKOEe YPaBHeHHE!
Al,0, + 2KOH = 2KAIO, + H,0. (2)

Kanuii MeTaalioMHHAT

ConoctaBuB K03 GUIMEHTH! nepea hopmyna-
MU peareHToB B ypaBHeHmsX (1) m (2), yBuauM,
YTO OPTOATIOMHMHAT 00pasyeTcs IpH nobaBieHHH
K aJIIOMMHHI OKCHAY BTpoe 60JbLIero Kojinie-
CTBAa LIeJI0YH.

Takue 3Ke CoNH NONYyJYanTCH B pe3yibTaTe aHa-
JOrMUHBIX peaKiMit ¢ ydacTHeM aJIOMHMHHH
ruipoKcuaa:

Al(OH), + 3KOH = K3Al0; + 3H,0;
Al(OH); + KOH = KAIO, + 2H,0.

Ha pucyske 30 nmokasaH pe3yJ/ibTaT OIBITA,
KOTOpBIi noaTBepXKAaeT aMm(poTepHOCTH xpom(I1I)
ruzgpoxenzaa Cr(OH),.

» CocTaBbTe ypaBHEHHME peaKiui xpom(1IT)
IHAPOKCHAA ¢ XJIOPHAHOM KHUCAOTOM M HaTpHi
I'HJPOKCHIIOM.

AmboTepHble cOefHHEHNA B3auMOJIEHCTBYIOT
(GonbLLIEl HaCThiO, IPH HArpeBaHUM ) C OCHOBHBIMM
M KMCJIOTHBIMM OKCHIAMM ¢ 06pa3oBaHMeM COJe:

ALLO; + 3Na,0 £ 2Na,AlOg;
2A1(OH), + Na,0 = 2NaAlO, + 3H,0;

ZnO + Si0, = ZnSiO;.
[Ipu HarpesaHuu aMpOTEpPHbIE TMAPOKCHLL,
KaK u HED&CTBOPKMLIE OCHOBA&HMA, paanar*afo'rcn
Ha COOTBETCTBYHILIHE OKCHOBI ¥ BOOAY:
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Zn(OH), < ZnO + H,0.

Cxema 4. > H
XANMOCIIO anuIIuTe YPaBHEHHE pegxum«x TEPMHYECKO-
cBOMCTBA o PasyoxeHus aJJIOMUHUI rHIPOKCHAA.
aMOoTepHbIX
coeuHEeHUR Hsznoxxennslit maTepuan o60611eH B cxeme 4.
—— 1 AM®OTEPHbLIE COEAWHEHUWA
AMdoTepHble OKeHAabI AMdoTepHble rHApPOKCHAbI

I
\i

(pearvpmer )~
N

|
C OKCHAaMH Y
(OCHOBHBIMH, - C pearupym}
o

KMCNOTHBIMK)

C KUCnoTamm }A /

€

paanara!oTcn
€O Wenoyamm )’ fpy HarpeBaHWu

BbiBOALI

HexoTopsie OKCHABI H THAPOKCHALI MeTaJJIHYe-
CKMX 3JIEMEHTOB IPOABJIAKT KaK OCH(')BHHC. TAK H
KHcaoTHEIe cBolicTBa. Hx nassiBaroT am¢goTepHBI-
MH COeTHHeHHMAMM.

ITo ¢pmsuueckum cBoiicTBaM amM(oTepHBIE OKCH-
bl TIOXO0KH HAa OCHOBHBIE OKCHIBI, 2 aM({OTepPHLIE
THAPOKCHLI — HA HEPACTBOPHMBIEC OCHOBAHHA.

Amdorepnbie cOelTHHEHHA B3aHMOICHCTBYIOT C
KHCJIOTAMM H HIeI0YaMH, ¢ KHCJIOTHBIMH H OCHOB-
HBIMH OKCHIaMHu ¢ ofpa3zoBanHeM coxeii. AmdoTep-
HBIE THAPOKCHIBI PA3JIararwTCsA IPH HATPEBAHMH.

?

120. Kakue coeguHenus HaswiealoT amboTepHbiMM? Ha3oBute He-
CHONbLKO amdoTepHbIX OKCUAOB U MNMAPOKCHUAOB.
121. [onuwinte cxembl pEaKLMI U COCTAaBLTE XUMUYECKUE ypaBHEHUS:

a) Zn(OH), + HNO; —»

SnO + NaOH —»
Pb(OH), &

6) Fe(OH); + H,S0, —»
ALO; + Ca0 &
Cr(OH); &



122. Kak MOXHO pacno3Harts Gensie NopowWKK rMapoKkcuaoe Maruus m
UuHKa, Mcnonb3ys pa3nuyuus B UX XMMHUYECKUX CBOWCTBax?

123. AMdOTEPHLIR TMAPOKCHUA UMEET OTHOCUTENbHYI (GOPMYNbHYID
maccy 103. Y1o 310 3a coeanHeHne?

124. Kakas macca ¢eppym(lll) oKcnaa coepHumT CTONLKO MOHOB, CHOMb-
KO MoneKyn cogeputcs B 11 r Kap6oH(IV) okcunaa?

125. Bo Bpems pasnomexus 39 r anlommuHmnii ruapokckaa obpasosanocs
20 r antoMHHKIK okeraa. NoNHOCTLIO U Pa3NOKUNOCL COEAUHEHNE?

CBoncTBa ¥ NpUMeHeHue
coneu

Puc. 31.
OcapoK
nnomGym(ll)
woauaa B
oxnamaeHHoOM
pacTsope

MaTepuan naparpada NoMoXeT Bam:

»
»
»

BLIACHWUTH HUIUYECKHE CBOCTBa conen;

yCBOUTb XMMUYECHKWEe CBOWUCTBa conew;
NPOrHO3WPOBaTh BO3MOWHOCTL peakuuu cOnNu c
MEeTannom;

BLISCHUTL chepbl NPUMEHEHUA CONeMN.

dusudyeckue cBoiersa conen. Conu, Kak u
JApyrue MOHHBbIE COeAUHEHUsA, NPHU OObIYHBIX
VeIOBUAX SABIAKTCHA KPUCTANIHYECKHMH
semecrBaMu. OHU 0OBIYHO MMEKT BbICOKHE
TeMnepaTypsl NJIABIEHUA:

NaCl 801°C;
K,SO, 1069 °C;
CaSi0; 1544 °C.

YaeTh coneil pacTBOpPAeTCA B BOJie, HEKOTO-
phle SBJIAKTCA MAaJIOpPacTBOPHMbIMH (puc. 31),
a ocTanbHBIE — HepacTsopumble. CooTBer-
erByomas uagopmaus nomMenesa B Tabnune
pactBopumocTH (opsar 2).

O6pa3oBaHie pacTBOPOB cO/iei YacTo Conpo-
BOXaaeTcs TennoBbiMu 3ppekTtamu. Hanpumep,
npy pacTBOpeHUHn HaTpuin KapboHarta Beigensiercs
HebOobIWOoe KONMYeCTBO TEeMNI0Thl M PacTBoOp He-
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Puc. 32.
Peakuyun
Mexay
pacTBOpoOM
nmombym(il)
HUTpaTa

M LUHKOM

MHOI0 HarpeBaeTcs. A Bo BpeMs MPHIOTOBAEHUS
pacTBopa HaTPHUiH HUTPATa MOMXHO 3a(MKCHPOBaTh
He3HaYUTe/IbHOE MOHMKEeHHe TeMnepaTypsl.

JIuiip ofiHA CONIb — HATPHA XJIOPUJ — UMeeT
coJyieHblil BKyc. MHOrHe apyrue pacTBopuMbIe
conu ropeKue, a conu Ilmombyma u Bepunnus
clajixue, HO Ype3BbIYaitHO AnoBuThie. Onpee-
JIfisi BKYC PasiIMYHBIX COJNeil, HEKOTOPhIe anxu-
MHKH, BEPOATHO, MOTUIATHIIHCH 32 3TO JKHUSHBIO.

Conu mno-pasHOMY BJIMSIOT HAa pAaCTeHHS,
JKUBOTHBIX, yesoBeKa. Cpeil HUX ecTh COeiHHe-
HHUHA, KOTOpbie coaep:kaT Heob6xXoauMble ANH
pacTeHUil aIeMeHTHI; X NPUMEHAIOT B KAYeCTBe
ynobpermii. A MOBAPEHHYIO COJIb MbI €XeIHEeBHO
ynotpebnsiem BMecTe ¢ nunieit, yrTobsl nmono-
HUTH ee 3amachl B OpraHuame (3To coeauHe-
HUE MOCTOAHHO BBIBOJIMTCH U3 OpraEuaMa
BMECTE ¢ OTOM U MOYOii),

Xumuyeckne cBoicTBa coneit. Conu BeTy-
naT B pa3Ho06pasHbIe PEAKIIUHU C TIPOCThI-
MH ¥ CJIO?KHBIMY BEII|eCTBaMHU.

Peaxyuu ¢ memannamu. Cons B BOgHOM
pacTBOPE MOXKET PearmpoBaTh C METAJLIOM ¢
ob6pasoBaHMeéM HOBO# coXM M JApyroro
merasuna (puc. 32). Hacto roBopsaT, 4TO
O/ H METAaJL «BBITECHAET» PYTroii U3 pacTBOpa
conu. Peaknus npoucxXofuT, eCnu MeTalI-pea-
reHT aKTHUBHEe, YeM MeTall-NIPOAYKT, T. e.
HaXOJAUTCH B PAANY AKTUBHOCTH CJ€Ba OT HEro
(dbopsarn 2):

Pb(NO;), + Zn = Zn(NO;), + Pb.

JTABOPATOPHbBIM OMBbIT Ne 9

Peakuus mexay pactesopom Kynpym(ll)
cynbdarta u xenesom

B npo6upKy 0CTOPOXKHO TIOMECTHTE YUCTHIH KeJIe3HbIi IBO3Ab U
HaJjeiiTe HeMHOro pacrsopa Kynpym(Il) cynsdara. Yro npoucxoaur
Ha NoBepxXHOCTHU mMeTalna? Vamewsiercs nu co BpeMEeHeM IBeT

pacTteOpa?
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Cocraspre ypaBHenue peakmuu. IlpumuTe BO BHUMaHUE, YTO
OHUM U3 ee IPOAYKTOB ABIAETCH COCIUHECHME Deppyma(ll).

NaOH o - Nsy4as ocHOBaHMSA U KHCNOTHI, BBI y3Ha-
o JIH O PEAKIMAX ITHX COCAUHEHUH C COJIAMH.
Kpowme Toro, conu raksxe moryr B3aUMOJIEH-
CTBOBATH APYT ¢ Apyrom. Bee ynomsiayThie
PeaKnuu OTHOCHAT K peaxkiusam obMena.
Peaxyuu co wenovamu. Peaxius MEeXAV
COJNBI0O U WIEJIOYBI0 TPOMCXOAMT JNUIIL B
pacTBope (HepacTBOPMMBIE COJNH CO LIEI0YA-
MnCl, . MH He B3aummoelcTsyior). Ora Bo3MOKHa,
| — €CJIY OAMH U3 €e MPOJYKTOB — OCHOBAHUE
HJIM CONb — BBIMAAET B ocafok (puc. 33):

Puc. 33. MnCl, + 2NaOH = Mn(OH),{ + 2NaCl;
sg:"":{’:l;'e”w K,SO, + Ba(OH), = 2KOH + BaSO0, .
xno;::nom Hns NpOrHO3NpOBaHUS BOZMOMKHOCTH TAKUX
M HATPHIA peaknuii ucnonbayror rabaumy pacTBOpuUMOCTH
TMAPOKCHAOM (dopsary 2).

JIABOPATOPHbIM OMNbIT Ne 10

Peakuuns mexay kynpym(il) cynbparom
M HaTpui TMAPOKCHAOM B pacTBope

Haneiite B npo6upky sHemuOro pactBopa Kynpym(II) cynsdara
(xaxoro on nsera?) u gobaswre K HEMY IIPH NepeMeuIuBaHUY He-
CKOJIbKO Kalellb pacTBOpa HaTpu# ruapokcuaa. Yro vHabmonaere?
Kakoe coenunenue ocaxnaerca?

Ecnu k pacreopy Kynpym(Il) cynepara nobasBurs crTonskxo
pacTBoOpa LIeJIOYH, CKONBbKO HeOGXOAUMO AJS TIONHOTO npeBpaie-
Hus conu B Kynpym(II) ruapokcua, To nocne orcrausanus Haj
ocajxoM yBuauM GecuBeTHbIH pacTBop. O 6yzer copep:kaTe s
HaTpuii cynbpar (norsl Na' u SOZ2).

CocraseTe ypaBHenue peakium.

Peaxyuu ¢ kucnomamu. Consn (xak pacTBopH-
Mas, TaK M HepacTBOPUMAas) MOMKET B3auMoeii-
CTBOBaATh C KHCJOTOM ¢ o6pasoBaHWeM HOBOM
COMH ¥ HOBOH KHCNOTH. Takue peakumu 9acTo
COTIPOBOKIAIOTCH BHIIENIEHUEM OcajiKka (pHC. 34)
WJIH rasa
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CuSO, + H,S = CuS! + H,S0,;
FeS + H,S0, = H,ST + FeSO,,

HO HHOT'JIa OCTaTCA HE3aMeTHbBIMHM

NaF + HNO; = HF + NaNO,.

Cnyuau, B KOTOPBIX DEAKIIHA MEMKAY CONbIO U
KHCJIOTOH BO3MOXKHA, yKasaasl B § 12 (c. 81).

Puc. 34,
PeaKuyua memay

Kynpym(ll) cynbpatom
U cynbpUAHON KMCNOTOM

CuS0, H,S Cus

JIABOPATOPHbIM OMbIT Ne 11

Peakuuna mexay pactsopom
HaTpuh Kap6oHaTta n cyibdaTHON KUCNOTON

Haneiire B npobupky HeMHOro pacrsopa Harpui kapbonara u
nobaspTe Takoi e obrvem pasbaBieHHOro pacTBopa cynbhaTHON
Kucsorel. Yro vabmonaere?

Kaxkoii ras seinensercsa? Ilouemy on obpasyercsa?

CocraBpTe ypaBHEHHE TPOBEAEHHON peaknuu obOMeHa, YKasas B
HEM PAasJIOMKEeHHUE OHOI'O U3 MPOJYVKTOB.

E‘) -

=3

Pb(NO3),

Puc. 35.

Peakuua meway
nnioméym(ll) HUTparTom
M HKanun Hoauaom
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Pearxyuu ¢ dpyzumu conamu. Baaumo-
AeiicTBHe MeKAY ABYMSA COJIAMH TTPOUCXO-
JAUT NUINE B pacTBope (peareHThbl AOJIMKHbI
ObITH paCTBOPUMBIMHE B Bojie) ¢ 00pa3oBaHU-
€M JIBYX HOBBIX colieii. Peaknus BO3MOK-
HAa, €CNIM OJIMH U3 €€ IIPOAYKTOB BHITIA/IAET B
ocajiok (puc. 35), T. €. ABNSETCH HEPACTBO-
PHMBIM HJIM MaJIOPACTBOPMMbIM COE/IHHE-
HHEM.

IIpumephb!r peakiuii MexAY ABYMSA CO-
NAMHA:
AgNO; + NaCl = AgCll + NaNO,;
3BaCl, + 2K,PO, = Bay(P0O,),{ + 6KCl.



JIABOPATOPHbIM OMNbIT N2 12

PeaKkuusa mexay Hatpun KapboHaTtom
U KanbLMii X10pMaoOM B pacTeope

Haneiite B mpobupKy HEMHOro pacTBopa HaTpuil kapboHara u
jJobaBpTe K HEMY HECKOJBKO Karellb PACTBOPA KaJlbIUH XJIOpH/IA.
Yro nabmogaere?

CocTaBbTe YpaBHEHHE PeaKIInu.

Tepmuuweckoe pasnoxenue conei. OKcuren-
cozepaxkamue conu, obpasoBaHHbIe ra3o06pasHbI-
MH, JIETYYUMH WIH HEYCTOMYUBBLIMU OKCHAAMH,
npd HarpeBaHuH pasnarawpTca. ITpogyxkramu
3THX peaknMil, KaKk NpaBuJIO, ABIHIOTCHA ABa
COOTBETCTBYIOIIIUX OKCHA:

CaS0, £ Ca0 + SO,T.

HurpaTsl, KaKk ¥ HUTPATHAa# KUCJIOTA, TPOUC-
xonaT ot Hurporen(V) okeuna N,O,. Ogaaxo npu
HAIPEeBAHMM HUTPATOB 3TOT OKCHJ He obpasyer-
¢#l, TTOCKOJIBKY OH TePMUYECKH HEYCTONYMB:

AINO;); 5 ALO, + (N,0,).
NO,T 0,

Conv 1meJIoOYHBIX 3M€eMeHTOB THb0 He paanara-
1orca (kapborartel, cynbsdare), 1160 UX pasyo-
JxeHue npoucxoauT csoeobpasno. HerkoTopwie ua
TAKUX peakiuil uCronba3yioT B nabopaTopuu As
NONYy4YeHUA KUCIopoaa:

2NaNO, = 2NaNO, + 0,;
9KCI0, &£ 2KCl + 30,T;

2KMnO, £ K,MnO, + MnO, + O,.
WanosxenHbIi maTepuaa ob6obnien B cxeme 5.
Ilpumenenue coneil. MEOrve conu NMpuMeHs-

I0TCA Ha npakTuke. HaTpuii xnopup ABnAeTCH
ChIPLEM 171 MPOMBILILIEHHOT0 Oy YeHus XJIopa,

! Tak pasnarafoTcs HUTPAThLI METAJLIMYECKHX 9J1€MEeHTOB oT Maruus 210
Kynpyma BKIIOUMTENBHO (CM. PsiJi eKTHBHOCTH METaJIIIOB).
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conu —

[ —

(¢ metannamu

Cxema 5.
XUMHYEeCcKue
CBOWMCTBA
conew

Puc. 36.
Npoaykums
3aBopa
MHHEepanbHbIX
yno6penuin

pa3naralTcs NPy HarpeBaHmK
(oHcurexcopepalyme)

co LuenoanH Cc ,D.D}THMH CcongMH
( (s pactaope) ) D )

XJOPUAHOM KHCAOTHI, HATpuit ruapoxcuaa,
cofibl. 9TO COEAUHEHNE HE3AMEHUMO AJIA TPHIO-
TOBJE€HUHA THIIH, KOHCEPBUPOBAHMUA. XJIOPUI,
cynedar, uurpar Kanusa, docharst Kaneuus,
HEKOTOpbIe PyTrye COJNIH NPUMEHST B Ka4ecTBe
MuHepanbabIX yaobperuit (puc. 36). Kanbouii
KapboHAT B BU/le KAMHA USBECTHAKA HCTIONb3YIOT
B CTPOMTEJILCTBE, a8 Ha 3aBOJaX U3 HEro NpoH3Bo-
AaT ussectsh. Ha ocHOBE MCKYCCTBEHHO HONYUYEH-
HOHM con¥ M3TroTOBNAKT 3y6HYIO macty. B
LIKOJIe MUIIYT HA JAOCKE MeJIOM, a 3TO —
TaKKe Kanbnui kapborar. Kanenuii cynib-
¢ar (rumnc) IPpUMEeHsIOT B CTPOMTENbCTBE U
mepunmee. IIpocTsiM cpeicTBOM AJIS MBITHS
¥ YHCTKH NOCY/bl, NPEAMETOB JOMAIIHEro
obuxona, CMAr4YeHUA BOJLI Tepeji CTUPKO
ABJIAETCH KalbIUHUPOBaAHHAA COJa, WJIH
HaTpuit kKapbomar. KansnuuaupoBanHYIO
cony BMECTe C MEJIOM WJIM H3BECTHAKOM
HCIIOJIB3YIOT B IPOM3BOJICTBE CTEKJIA.

BblBOAbI

Conu — uonnsle Benectsa. OHU UMEOT BBICOKHE
TEMIEPATYPSI INNABJICHUA, PA3IHYHYH pacTBOpH-
MOCTE B BOJIe.

Conu B3aumMoaecTByIOT C MeTanNaMu ¢ 06paso-
BaHHeM JIPYyroii coJM W JApyroro Merasia. Takue
PeaKluH NPOMCXOIAT, eCJIM MeTaI-pearenT boJiee
AKTHBHBII, YeM MeTaJJ-MPOAYKT (3TO ONpeessa T
C TIOMOIIBI0 PAJa AKTHBHOCTH METAJJIOR).

Conm Berynaror B peakiuu ofMeHa €0 ujeaoya-
MM, KHCJIO0TaMu, ApyrumMu coaamu. Hexoropsie



126.

127.

128.

129.

130.

131.

132.

4 Xumus, 8 k.

OKCHreHcoJepKaujHe COJH IpH HarpeBaHHUH pas-
JAarawTcHd HA COOTBEeTCTBYHUIHE OKCH/IBL.
MHuorue conu HCNOJIB3YHTCHA HA NMPaKTHKE.

Oxapakrepu3ayite ¢puanyeckune ceonctea conei. NpuBegure npu-
Mepbl CONEN, PACTBOPHUMBbIX, ManopaCTBOPUMBIX MU HEPACTBOPHMbIX
B BOje.

Honuwunre cxemsl peakuui U coCTaBbTE XMMUYECKHUE ypaBHEHUR:
a) HgS0, + Mg —» 6) Pb(NO,), + H,S0, —»
SrS0; + HBr — KsPO, + CaCl, —»
CrS0, + KOH — MgS0, 5

BmecTto ToveK Hanuwwute Gopmynbl CONEW U NpeBpaTtUTe cxembl
peakuuii B XMMHYECKHEe ypaBHEHHUS:

a)...+Mn— ... + Cu;

o+ HI 5> .4 + HNOg;
e # H,80, - ... + CO,T + H,0;
6) ... + Ba(OH), — Fe(OH),d + ..;
Pb(NOs), + ... = PbCO4Y + ...;
... > Zn0 + NO,T + 0,7.
Hanuwwure ypaBHEeHUA peaKumi, € NOMOLLLI0 KOTOPLIX MOMHO OCy-
LWEeCTBUTb TaKKe NMpeBpalleHms:

a) K;S0, — KCI — KNOg;

6) AICl; —> AIPO, — Al(SO,)z — Al(NO3)s;

B) ZnCl, — ZnCO5; — Zn0 — Zn(NO3); — Zn(0OH), — K,Zn0,.
Hanuwwure ypaBHeHMA peaKkuui (ecnu OHW NPOMCXOART) MEeMway
TAKMMK COEAMHEHHUAMM:

a) Kanuin CUNUKaATOM M HUTPaTHON KMCNOTOK;

6) HaTpui cynbdaTtom U MarHuii HUTPaToOM;

B) Kynpym(ll) xnopuaom u 6apun cynsdarom;

r) xpoMm(lll) cynedatom 1 HaTpUM rTMAPOKCHUAOM;

) Kanvin cynbduraom u Mmeprypui(ll) Hutpatom.

Kakyto makcumaneHylo maccy deppym(lil) dropuga mMomHo nony-
unte M3 4,84 r deppym(lll) HutpaTta? Kak Ool Bl OCyWECTBMIM
TaKoM 3KCNEepUMEHT?

XBatvT N4 13 r ULMHKOBOro NOpoOWKa ANA NONHOro NpeBpauleHns
33,1 r nniomBym(ll) HuTpaTa B cBMHeL?

. Nocne norpyKeHus wenes3Hoi NNacTMHKK B pacteop Kynpym(ll) cyne-

¢ara ee macca yBenuuunacst Ha 0,8 r. Boiumcnure maccy meam, Koto-
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pas Bbiilenunach Ha nnactuHKe. NprmKuTe BO BHUMaHKWe, YTO B Pe3y/b-
Tare peakuuu o6pa3syercs pactBopumasn conb — deppym(ll) cynedar.

134. Nocne HarpeBaxus 28,7 r cmecu HuTpaTtoB Hatpus u Kanus nony-
4yunu 3,36 n Kucnopoga (H. y.). Kakne maccel conei copepwana
nexoaHan cmecs?

-

08 NIOBO3HATENbHbBIX \
Kucnbie conu

Bbl 3Haete, 4To Npy peakuMy KUCNOoThl CO WeNoYsio atombl [Mapore-
Ha KaXOOW MONEeKynbl KMCNOTbl «3aMEHAIOTCA» atomamMu (TouHee —
HOHaMH) MeTanIM4yecKoro anemeHTa:

H,S0O, + 2NaOH = Na,S0, + 2H,0;
H3P04 + 3KOH = K3P0a + 3H20.

A BO3MOXHa NM 3ameHa TONbKO YacTh atomos [MaporeHa B MONEKy-
ne MHOroocHOBHOM Kucnotul? [a. B pe3ynstaté cOOTBETCTBYIOWMX
peakumin o6pa3yloTcs TaK Ha3biBaeMble KUC/bIE COMK.

H,S0, + NaOH = NaHSO, + H,0;
H4PO, + KOH = KH,PO, + H,0;
H4PO,4 + 2KOH = K,HPO, + 2H,0.

Kucnsle conu Ca(HCOz), n Mg(HCO3), coaepwarcs B paCTBOPEHHOM
COCTOSHWMKM B NpecHoi soge. MNpu ee KUNaYeHun atM CoenHeHUn pas-
naraircs §

Ca(HC03}2 = CaCO3l + CO2T + Hgo:

Mg(HCO.), = MgCO,{ + CO,T + H,0

M Ha cTeHHax cocyla obpa3yercs Hakune — cMech kapboxatoB CaCOs5
n MgCO,.

Kucnele conu Kanbums v optodochaTtHon Kucnotel CaHPO, wu
Ca(H,P0O,), coctasnsioT ocHoBy dpocdopHbIx yaobpeHun — npeumunura-
Ta U cynepdocdara coorBeTcTBeHHO. Kucnas cons Hatpus 1 Kapbonar-
HOM Kucnotel NaHCO; nasectHa Kawon JOMOX038HMKe, 3T0 — MNUTLEe-
Bas (nuwesasn) copna (puc. 37).

Pwc. 37.

OBe coppbt:

a — KanbuyMHupoBaHHana (Na,CO0,);

6 — NUTLEBaRA, UK NULLEBaNA
(NaHCO5;)

.




NPAKTUHECKAS PABOTA N° 1

N3yyeHne CBOUCTB BaXKHEMLLMX K1accoB
HeopraHU4YecKUx coeiMHeHUn

BAPUAHT |
N3yueHne xuMuyecKUx CBOMCTB XJIOPUAHON KUC/IOTbI

onbIT 1

[euncreme xNopuaHON KUCNOTbI
Ha UHOMKaATOP
C NOMOIIBIO TIHUIMETKH HIH CTEeKJSAHHOM MaloyKH HaHecHuTe

Karno pasbaBiieHHON XJOPUAHON KHMCIOTHI HA MOJOCKY YHUBED-
caJIbHOM MEANKaTOpHONI 6ymaru, Kak namensercs ee okpacka?

onbIT 2

Peakuvs xn10pMaHOW KMCNOTbi C METaniom
B 1ipobupKy 0CTOPOXHO TTOMECTHUTE I'PAHYNY IIMHKA U AoJeiTe
1 mu1 pasbaBneHHON xnOpuAHON KucnoTel. Cojlep:KumMoe ripobupKHu
MOYHO HeMHOT0 noaorpers. Yro Habmonaere?

OorbIT 3

Peakuusa xnopuaHON KUCNOTbI
C OCHOBHbIM (aMOTEpPHBIM) OKCHAOM

B ripobupky HacenbTe HEMHOrO Kanenuit okcuaa (Geppym(III)
oxkcuaa) u goseitre 1 Mo pasbaBieHHOR XI0pUARON KucaoThl. (s
YCKOPeHUA peaknyu npodbupKy ¢ amGpoTepHbIM OKCHAOM U KUCJIO-
TOl MOXXHO HarpeThb, HO He 10 KUNeHus pacTeopa.) Kakue usmene-
HHUS TIPOMCXOAAT ¢ BerecTBaMu?

orpiT 4

PeaKuus XNOpMAHON KMCOTbI CO LWeNoYbio*

Hasneitre B npobupky 1 mi pazGaBineHHON XJIOPHAHON KHCJIOTHI U
nobaBeTe 1—2 Kamuu pactBopa (genondranenna. lobapnaire K
KHCJIOTE N0 KATJIAM NPU NepeMellINBAHUH PACTBOP HATPHH ’HAPOK-
CHA O NOABJIEHUS MAJIWHOBOM okpacku. Ha uro ona ykasnisaeT?

! Jlnst onbITA BMECTO [{e10YI MOKHO B3fTh HEPACTBOPHMOE OCHOBAHME
nnu amoTepHblil THApoKcH (MX HEoOXO[AHMO MONYYHTH, OCYIIECTBHE
Peaxii o COOTBeTCTBYIONIEl coni co menoyklo). B atom cnyyae K rHIpoK-
cnay nobaBNAIOT KHCJOTY, & HHAHKATOD He HyHeH.
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onbIT 5
PeaKLua X/IOPUAHOW KUCNOTbI C CONbIO

Haueitte B npo6upky 1 Mt pacTBopa HaTpuii kapbonara' u 106aBb-
Te 1—2 ma pasbaBinenHOH XJIOpHaHOM kucnoTel. YTto Habmonaete?

BAPUAHT Il
N3yueHune cBorcTB HUKenb(ll) cynbparta

onbIT 1

U3yuyeHune pu3an4ecKux CBOUCTB
Hukens(ll) cynsdara

BHuMaTeIbHO pacCMOTPHUTE BhIJaHHOE BaM TBepJoe BellleCTBO U
OIMIIINTE ero. Y KaMHuTe XapaKTep YacTull coeuHeHus (KpuceTai-
JIHKH, IOPOUIOK, KYCOYKH ITPOU3BOJILHON (hOpMBEL).

BrisicuuTte, pacTBopsiercs nu nukens(Il) cynsgar B Boge. lns
3TOr0 B HeOONBIIION CTAKAH C BOAOH HacklinbTe NpubiansuTensro 1/4
YalfHOH JIOKKH BellecTBa M IepeMellaiTe CMeCh CTeKJAHHOH
nanouykoit. Kakos pesynbsrat oneita? Corsiacyercs Jii OH ¢ JaHHBI-
MH, IPUBEJEHHBIMA B TaOJIH1e pacTBOPUMOCTH?

IMonyueHHBIH pacTBOP COJIM pasJeiTe IO YeTbipeM IpodnpKaM.

onbIT 2
Peaxkuusa Hukens(ll) cynbdara ¢ metannom

B npobupky ¢ pacteopom aukens(Il) cynbspara nomecTuTe rpa-
nyny nuaka. Harpesaiite cogepxumoe npobupku B TedeHne 1—
2 MUH., HO He 00 KuneHus. UsaMeHseTCs 1M NOBEPXHOCTH METAJ-
Jia, UBeT pacTBopa?

onbiT 3
Peaxuyusa Hukenb(ll) cynbdara co wenousto
B apyryio npobupky ¢ pacteopom Hukens(Il) cynshara nobapste
Takoi e ofrbeM pacTBopa mesoun. Kakue naMeHeHHAs IPONCXOAAT?
OnblT 4

Peaxkuyuu Hukens(ll) cynsdara
C APYrMMH CONAMM
B onHy M3 ABYX OCTaBIIMXCH NPoGHPOK ¢ pacTBOpoM HuKeJb(II)
cynbhata gobaBerTe pacTBOp HaTpuili kapboHaTa, a B Apyryio —
pacTtBop 6apnit xiopuga. Yro nabmonaere?

! BTOT pacTBOp MOXXHO 3aMEHHTEL PACTBOPOM HATPHII CHIIMKATA.
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Bo BpeMs# BBITIOTTHEHHS KaXKJIOTO OINBITA 3AlIACHIBAHTE B IIPHUBe-
JeHHYIO HHKe Tab/InIly CBOH JeicTBUHA, Habmogenus (hbukcupyiite
obpasoBaHMe pacTBopa, ocafka, BblJieJieHHe rasa, HaIAYHe WK
OTCYTCTBHE 3allaxa, N3MeHeHHe HJIH NOABJIEHHEe OKPACKH U T. I1.).
ITocyie 3aBepllIeHUs OMBITA 3aMUIIATE B TaOJHIy BBIBOABI U COOT-
BETCTBYIOLIHE XMMHYECKNE YPaBHEHH .

IocaenoBaTeNpHOCTE Ha6monesus Beisoa
neucTBHit
Onwum 1. .. (HazBanmue)

YpaBHeHHEe peaxIHu:

l’

135. MNpousonpeTr Nu peakuus B onbiTe 2, €CNU BMECTO LMHKa B3ATh:
a) maruui; 6) cepebpo? OTBETH O6OCHYHTE.

136. MNpouzonpeT nu peakuus B onbiTe 5 (BapuaHT |) unu onuite 4 (Bapu-
anT Il), ecnu HaTpun KapGoHaT 3aMeHUTL: a) Kanbuuin KapBGoHaTom;
6) HaTpui HUTpatom? OTBeTH O6OCHYITE.

137. Peakuuu Kakux TUMOB Bbl OCYLLECTBUNM, BHINONHAR NPAKTUYECKYH
paboty?

Cnoco6bl Nosy4eHUsi OKCUA0B

Marepuan naparpada nomoxer sam:

» BbIICHUTL BO3MOMHOCTU MONYHEHUS OKCHUOB pas-
NUYHBIMK cnoco6amu;

» noHATb TpebGoBaHus, NpegbLABNSeMble K NPoMbILL-
NEHHbIM METOIaM MNOoNY4EHUN BELLECTB.

H3BecTHBI HECKONBKO CNOCOO0OB NMONyYeHHS
oxcHIoB. HeKOoTOpEIe H3 HUX OCHOBaHBI HA peak-
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3710 MHTEpecHo
C kucnoponom
He pearupyior
30.10TO,
IJIaTHHAE,
HHepTHbIE
rasbi

Y r'ajioreHbl.

Puc. 38.
TepmUuyecKoe
pasnoxeHue
rynpym(il)
rMapokcuaa
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[IMAX OPOCTHIX MJM CJIOMKHBIX BEIecTB ¢ KHCIIO-
poAaoM, Apyrue — Ha TepMHYECKOM pa3NIOMXeHHH
OKCHIeHCOAEPIKAallluX COeANHEeHUA.

Peaknumn npocThiX Bel[eCTB ¢ Kucaopoaom. B
TaKyio peaknuio (Kak npasmJo, MpH Harpesa-
HUM) BCTYIAIOT IIOYTH BCe METAJJIBEI B HEMeTaJ-
nel. B 7 knacce Bel HaO/mi0/1a/14 3a TeM, KakK FOpAT
Ha BO3JIyXe WJIH B KHCJIOpOJe cepa, yrjIepoj, Mar-

Hui1, dochop.

P HanuiuuTe ypaBHEHHHA PpeaKIHil TOpeHus
cepbl M MArHus.

Jlpyrue npumMepsl aHAJTOrHYHBIX peaKImnii:
a i o
Si+ 0, = Si0,;
2W + 30, £ 2WO0,.
Peakuuu CJI0KHBIX BEU[ECTB ¢ KMCJIOPOAOM.
BonpumueTBO OMHAPHBIX COEMHEHU BIeMeH-
T0B ¢ 'nIporeHoM ropsaT B KNCJIOPOJie UJIM Ha BO3-

nyxe. IlpoagyKkTaMu 3TUX peaknuil SABJIAIOTCH
OKCHJIbI ¥ BOAA:

CH, + 20, = CO, + 2H,0;
2H,S + 30, = 280, + 2H,0.

C KHCJIOPOAOM B3aWMOAEeHCTBYIOT TaKMe
cynbdUABl MeTaJJIMYeCKUX BJIEeMEeHTOB
(0HM comep:kaTCia B MOJHMETAJINYECKHX
pyAax):

2ZnS + 30, = 2Zn0 + 2S0,.

Takue peaknuu HCIOJNB3YVIOT B IBETHOM
MeTannyprum; U3 obpasymolHXcA OKCH-
JIOB MeTaJUIMYeCKNUX 3JIEMEeHTOB I10JIYYaioT
M€/lb, IHHK, KaJMHHI 1 Ap.

TepMmuuyeckoe pa3jioiKeHHe I'HIPOKCHIOB.
OcHOBaHUSA, OKCHUTI'€HCOZeprKallie KHCJIOTHI
1 amdoTepHble THAPOKCH/BI ABJIAIOTCA TepMHYe-
CKH HeyCTONYMBBIMHM COEIHHEeHHUSAMH (HCKJIode-
HHE COCTABJIAIOT THAPOKCHABI LIEJOYHBIX 3Je-
menToB). IIpn HarpeBaHnuu OHHM pasjaralmTCH HA
COOTBETCTBYIOIIHE OKCHAEI (puc. 38):



Cu(OH), = CuO + H,0T;
H,S0, < S0,T + H,0T.

» Hamumure ypaBHeHVe PeaKINH PasjiOKeHus
deppym(IIl) rugpokensa.

TepMuueckoe pas3iioxeHue OKCHIeHCOepHa-
mux cojieit. Conn, obpasoBaHHble ra3zoobpasHsbl-
MH KHUCJOTHBIMH okxkcuZamu (SO, CO,), npn
HarpeBaHMM pasJiaraloTCs Ha OKCHABI:

ZnCO, £ Zno + CO,T.

Eciun okcup TepMHYecKH HEyCTOMYMB, TO
BMECTO Hero o0pasyioTCcH MPOAYKTHI €ro pas-
noxenusd (puc. 39):

Pb(NOy), % PbO + ./(/N?,O,,);

NO,T 0,7
Ag,CO; 5 (Ag,0) + CO,T.
N
Ag 0,7

OxcureHcogep:xamue conu HaTpusa u
Kanus npn HarpeBaHuH Jiub0o He pasJara-
10TCA, 1ubo pasjaraiTcs, HO He HA OKCH/IbI

Puc. 39.
Tepmuyeckoe
pa3noxeHue
nnomGym(ll)
HUTpaTa

(§ 14).

Coann, o6pa3oBaHHble HENETYYHUMM KHCJOT-
HBIMH OKcmuJamm (Hanpumep, Si0,, P,0;) uiun
aM(pOTepHEIMH OKCHAaMH (KaK KHCJOTHLIMH),
yeToHuYnBLl K HarpeBaHwnio. Ilpumeps Takmx
coneit: CaSi0;, Zny(PO,),, Mg(B0,),, Cu(AlO,),,
BaZnO,.

Ecnu anemeHT o6pa3yer gBa unu 60NbLUE OKCH-
JA0B, TO OMH OKCHA HEepPEAKO yaaeTCs NPeBPaTHTL B
APYyro# ¢ NoMoLLYbLIO HarpeBaHMUA

4Cu0 = 2Cu,0 + 0,1
MM OCYLLUECTBUB €ro PeakLMi0 C KHC/IOPOAOM

2C0 + 0, £ 2c0,.

Hanoxennsrit maTepuan obobniaeT cxema 6.
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% CNOCOBbl MONYYEHUS OKCUAOB } 1

Peaxuum ¢ kucnopoaom TepmuyecKoe pa3noxeHue
HEKOTOPbIX OKCHreH-
NMPOCTLIX
BewecTs 6MHapHbIX coaepHalmx
coefiMHEeHuH conen
Cxema 6. Ionyyerue okCHa0B B NpoMbiiiaeHHOCTH. U3
Monyuexune maTepuasa § 9 Bel y3HAIH O IPpAMEHEHNHN HEKOTO-
OHCHAOB peIX OKcugoB. X monyyaoT Ha XHMHYECKHX
3aBojax.

B otiimune oT n1abopaTOpHBIX CIOCOGOB IOJTY=
YeHUS PasjINYHBIX COeJUHEHNH NPOMBILLIeHHAA
TeXHOJIOTHH MIpeAyCMaTPHBAET MCIOJIb30BaHHE
peareHTOB B GOJIBIIHX KOJHMYECTBAX U NpelbAB-
JAeT Takue TpeboBaHUA:

1. Ucxopusie BeniecTBa O HBI OBITH HOCTYII-
HBIMH ¥ felueBbIMH. JIyule Bcero ucnois3oBaTh
NPUPOAHOE ChIPhE.

2. 9Hepro3aTpaTsl IpH NOATOTOBKE M OCYIIeCT-
BJIEHHM XMMHYECKHX peakimuil HOoJKHBI OBITH
MUHHMAJILHBIMH,

PaccmoTpuM, KaK @OJy4alOT HeraueHyo
H3BECTh, MK Kanbiuit oxcup. CyTh eMHCTBEH-
HOT'0 NPOMBIILLJIEHHOIO criocoba, KOTOpkIi UCIIoJIb-
3YIOT He OJHO CTOJIETHE, 3aKJII0YAeTCH B pasJioxke-
Hun nssectTasika CaCO; npu Temneparype 900 °C.
IlpupogHEIX 3aJiexeil H3BeCTHAKA O4YeHb MHOIO;
9TO JOCTYIIHOE W JellneBoe BerecTBo. TemnepaTy-
pa, IpH KOTOPOii pasjiaraeTcs M3BeCTHAK, He OYeHb
BBICOKa IJIA TPOMBINIJIEHHOCTH (Hanpumep, B
MeTaJnyprum cosgaoT Temnepatypy 1500 °C n
seiiile). Ilpu Gosee cnabom HarpeBaHWM pasyoixe-
HUE U3BECTHAKA 3aMe/I/IHeTCH M IIpeKpaniaeTcs.

IMoyemy AnsA NpoM3BOACTBA KAJIBIMI OKCHIA
He HCIOoJB3YIOT Apyrue peaknum? Hanpumep,
B3auMMojeHCcTBHe KaJbIuA ¢ Kuciaopogom: 2Ca +
+ 0, = 2Ca0? IloTomy 4YTO KalpUA HET B IPHPO-
Oe, a MOJNYy4YaTh 3TOT METAJJI OYeHb CJIOXKHO.
WsBecTHO, 4TO Kaypnuil okcuj obpasyeTcd NpH
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138.

139.

TEPMIYECKOM pasyioenuu rumnca’. ane, XoTs 1
BCTpeYaeTCH B NIPUPOJE, AOPOXe M3BeCTHSKA, a
TeMIlepaTypa ero pasJyIoXKeHUS HAMHOTO BEIIIe
900 °C. Pasiarats e KaJpIui roipoKcny (rame-
HYI0 H3BeCTh) C IeNbI0 TOJNY4YeHHWH Heraure-
Hoit nasectu (Ca(OH), < CaO + H,0T) nenesneco-
06pa3Ho, NOCKOJIBKY ralleHyl0 N3BeCTh Kak pas
NPOU3BOAAT U3 HEralleHoMn.

OxcHaepl MOJIyyaroT ¢ MOMOIBI peakiMil nmpo-
CThIX M HEKOTOPBIX CJIOKHBIX BellecTB ¢ KMCJIOpO-
JI0M, & TAKIKe TePMHYEeCKHM Pa3JjioiKeHHeM 'HIpoK-
CH/IOB M OKCHIeHCO[epiKallHX COJIe.

IIpoMennJienHBIe METOABI MOJYYEHHA OKCHIOB,
KaK M JPyrux COoeiHMHEHHH, NpelycMaTpHBAIOT
MCIONB30BAHHE NOCTYNHBIX H JICNIEBbIX BEleCTB
IpPH MHHEMMAJIBHO BO3MOJKHBIX DHEeProsaTpaTax.

MNpeanoxure Kak MoxHO 6onblue CNoco6OB MONyYeHus: a) CUNKU-
uui(IV) okeupa; 6) anloMUHUMiA OKcuaa. Hanuwute ypasHeHus cooT-
BETCTBYIOLMX peaKL M.

Yrkamure GopmMynsl coeguHeHUiA, KOTopble pa3naralTcs Npu Harpe-
BaHuu: H,Si05, CuSO,, Fe(POs);, NaOH, MgCO5, Pb(OH),, H;BO,.
Hanuiuure cCooTBETCTBYIOLME XUMUYECKUE YPDABHEHUS.

140. Jonuwnte cxeMbl peakuUi pasnoMEHUs U NPEeBpaTuTe UX B XUMHU-

141.

YeCKue ypaBHEHUR:
a) ... = Fe,05 + H,0; 6) ... > N,O3 + H,0;
.. = MO + H,0; ... > TiO, + H,0.
Ha xuMuyeckux 3aBoaax CynbGarHylo KUCNOTY Mony4aioT, ocyLLecT-
BNAR peaKuuio cynbgyp(lV) okcuaga ¢ Kucnopodom, B pesynsrare
KoTopo#n o6pasyercs cynboyp(VI) okeup, a 3aTem — peakLuio 3Toro
oKcuaa ¢ Boaon. Hakon M3 npuBeaeHHbIX HUXKE MEeTOLoB Mnonyye-
HUA cynbdyp(lV) oKCHaa MOXHO UCNONBL30BATL B NPOMbILLINEHHOCTU:

! Vpasuenue peaxium: 2(CaS0, - 2H,0) = 2Ca0 + 2S0,T + 0,1 + 4H,0T.
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142.

143.

144.

145.

t
1) TepmuyecKoe pasnoxerue cynbdyp(Vl) okenpa: 280, = 2S0, +0,;
t
2) curanue cepbl: S + 0, = SO,;
3) TepMUYECKOe pasnoXeHue conu ApreHtyma:
t
2Ag,S0, = 4Ag + 0,1 + 2S0,T;
4) o6MUr Ha Bo3gyxe cynbOUAHLIX MUHEepanoB (nonuMmetTaniu-
yeckux pya): 2ZnS + 30, L27n0+ 2S0,T.
Bbi6op meToaa o6oCcHyinTe.
Buiuucnure ob6bembl okcupgos KapGoua(lV) u Cynboypa(lV) (B

nepecyeTe Ha HopmanbHbie YyCNoBUA), KOTOpbLie 06PasyloTCa NpH
cropaiuu 19 r kap6oH(lV) cynbduaa B U3bbLITKE KMCNopoga.

Nocne npokanuBaHuAa 2,32 r MarHvi rMOpoKcuaa macca Teepaoro
ocraTka coctaeuna 1,60 r. NoNHOCTLIO K pa3NoMUNocL CoeauHeHue?
Onpeaenute OTHOCUTENbHYIO MNOTHOCTL MO BO3ayXy ras3oBOW
CcMeCH, KoTopas o6pasyercs Npy HarpeBaHuu LUMHK HUTpaTa.

B pe3ynbrarte cxuradusa 8 r CMecu cepel W yrnepoja o6pasoBanochb
26 r CMeCH CEePHUCTOro U yrneKkucnoro ras3os. Bolyucnure macco-
Bbl€ AONK NPOCTLIX BelleCcTB B CMECH.

Cnoco6bl nony4eHus
OCHOBaHU U aMPoTEepPHbIX
rMapoKCcUaoB
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Marepuan naparpada noMoXeT Bam:

» BBLIACHUTL BO3MOMHOCTU NONYHEHUR LEeNoYer M
HEepacTBOPUMbIX OCHOBaHWK pasnUyHbIMKU CNoco-
BGamu;

» BbGUpaTh peareHTsl ANA nony4eHus am@poTepHoro
rugpoKcuaa.

Illesr0umM MO HO TTOJYYaTh TPeMd crocobamu,
a HepacTBOPHMMBbIe OCHOBAHHU A — TOJILKO OGHHM.

Moayuetue menoueii. OquH U3 cI0COOOB MOJTY-
YyeHUS LleJIoUel OCHOBaH Ha peaKyuu memanna c
80doit (puc. 40). Kpome memoun, obpasyeTcd
BOJIOPOJI:



Puc. 40.
Peaxuun
HaTpusa

C BOAOH
(no6aBnew
¢deHondTanemH)

2Na + 2H,0 = 2NaOH + H," ;
Ca + 2H,0 = Ca(OH), + H,T.

Bropoii cnocob nonyyeHus mniesio4en —

83aumodeiicmaue 0CHOBHO20 OKcuda ¢ 800vIL:
Na,O + H,0 = 2NaOH.

Takum cnocoboM MONAy4awT rameHylo
M3BECTh HA 38BOJAAX W HENOCPEACTBEHHO
nepej UCIOJIB30BAHUEM 3TOTO BEIECTBA AJsA
CTPOHUTENIbHBIX pabor, mobenkK:m CTBOJIOB
[epeBbEB:

CaO + H,0 = Ca(OH)..
I[Ilen0Yb MOKHO IMNONYYUTH ¥ ¢ MOMOLLBIO PeaK-
yuu obmena menody pacmeopumoil convio u opy
2ol wienoywio (B pactsope). Ucxogusie coeanne-

HUHA nmoAbHUpaioT TaK, 4Tobbl oOpasoBasiack HepacT-
BOpHMAHA COJIB:

Na,S0, + Ba(OH), = BaSO,{ + 2NaOH.

Miapokcuab Hatpus v Kanua npon3BogaT B Npo-
MBbILLIEHHOCTH fJEHCTBUEM NOCTORHHOIO 3/1EKTPH-
YEeCKOro ToKa Ha BogHble pacTBOpb! X/10PHAOB:

2MCI + 2H,0 =™ 2MOH + H,T + c1,T.
(M — Na, K)
3707 npouyecc Ha3bIBaKOT 3/1EKTPO/IM3OM.

Ilonyyerue BHepacTBOPMMBIX OCHOBaHMM.
HepacTBopuMoOe OCHOBaHME MOIKHO INOJYYHTH
TOJBKO € IIOMOIIBIO PeaKyuu obMeHa mexoy
CONBIO U UjeN04bl0 8 pacmaope. [ToCKONIbKY OCHO-
BaHue OyaeT BeINagaTh B 0cajoK, To ob6pasyio-
I[AACH COJb AOJKHA OBITH pacTBOpUMOI B Boae
(oBa HepacTBOPHMMEBEIX COeAMHEHHA pas/lejiuTh
HEBO3MOJKHO):

NiCl, + 2NaOH = Ni(OH),! + 2NaCl;
2Bi(NO,); + 3Ba(OH), = 2Bi(0OH),{ + 3Ba(NO,),.

ManopacTBopuMbIi MarHMi rugpoKcHug MoXKeT
6bITb HE TONBLKO NPOAYKTOM peakyuu obmeHa. 310
coegMHEHHE, KaK M Lenoym, o6pa3yeTcs npm B3am-
MogeHcTBMM MeTanna uamn okcuga c sogoi. lNpas-
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Aa, 3TH peaKynu NpoHCXoaaT Mea/eHHOo, a nep-
Baf — TOJIbKO npH HarpeeaHumn:

Mg + 2H,0 = Mg(OH), + H,1;
MEgO + H,0 = Mg(OH),.

Hznomxennoe o6obmjaer cxema 7.

CNnoCoEbl
NONYYEHUA OCHOBAHUH

‘ 3
pacTBOpHMBbIX (LWenoyen) HepacTBOPUMBbIX
/ w

peaxuus metanna peaKLMs OCHOBHOIO peaKLUA LeNo4u
¢ BOAOH OKCHfla ¢ BOAOH € cOnbIl0 B pacTBope

Cxema 7. Ionyuyenue am@oTepHLIX rHApOKCHIOB. BBRAY
Nonyuenune TOro 4To am@oTepHbI# I'HAPOKCHJ INPOABIAET
OCHOBaHWMN

CBOMCTBa OCHOBAHMA M KHCJOTHI, €ro MOXHO
MOJIYYUTH C IOMOLILIO peakiuii oOMeHa B Kak
OCHOBaHUe

ZnS0, + 2NaOH = Zn(OH),! + Na,S0,,
M KaK KHCJIOTY
Na,Zn0, + H,80, = H,Zn0,! + Na,S0,.

9T npeBpalleHnd NPOUCXOAAT NMOTOMY, YTO
Bce ampoTepHble THAPOKCHAEI HEPaCTBOPUMb! B
BOJIE.

IIlenoYys MM KUCJIOTY HeNb3s O6paTh B M30BIT-
Ke, IOCKOJIBKY aM(pOoTepHBIH 'MAPOKCH] pearu-
pyeTt ¢ oboumu coeguHennsamMu. Hanpumep, npu
B3auMOAeHMCTBUN HATPUH IMHKATA ¢ H30BITKOM
cysib(haTHON KHUCJIOTE BMECTO IIMHK I'MAPOKCHIA
obOpasyeTcs UHMHK CyJIbhaT:

Na,Zn0, + 2H,S0, (n36.) =
=ZnS0, + Na,S0, + 2H,0.

P HanumuTe ypaBHeHHE PEaKIMH LUHK CYJib-

¢data ¢ HaTpuii THAPOKCHJAOM, B3fATHIM B
n3beITKE.
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146.

147.

148.

149.

HeKoropbie am@oTepHble rHgpoOKCHAbI MOXHO
nonyYmMTh peakumen o6MeHa Mexay AByMS CONaMH
B pacTtBope, ec/lM ogHa M3 cosel — NpPoAyKToB
peakyun — pasnaraercs BO4OH (Takme CBEAEHHS
uMeloTCca B Tabamye pacTBOPHUMOCTH):

2AICI; + 3K,C0, = Af?eco,f + 6KCI;
A€Q,),; + 6H,0 = 2AI(OH) 34 + 3H,C0;;
2AICl; + 3K,C0; + 6H,0 =
= 2AI(OH)54 + 6KCI + 3H,CO.
" N

3H,0 3co,T

Ille0us MOJIy4arOT B3aHMOIEHCTBHEM COOTBeT-
CTBYIOUIMX MeTAJ/LJIOB MJIM OKCHIOB C BOIOM.

O61uMit MeTox MOJIyueHHA PACTBOPHMMBIX M He-
PaACTBEOPMMBIX OCHOBAHMIA, a TaKke amMmpoTepHBIX
IMIPOKCH/IOB OCHOBAH HAa peakumuu ob6MeHa Memx1y
WEeJIOYbI M COJIbI0 B pacTtBope. Amdoreprbie
IHAPOKCH/IBI, KPpOMe TOro, NOJIy4alT B3aHMoae-
CTBHEM COOTBETCTBYIOLIMX COJIeH ¢ KHCJIOTAMM.

Npeanoxute Kak MOXHO Gonbile cnocoboB NonyyeHus: a) 6apuin
ruppokcupa; 6) manrau(ll) ruagpokcuaa; B) xpom(lll) ruppokeupa.
HanuwmuTe cooTBETCTBYIOLME XUMHUHECKUE YPABHEHUA.
Jonuwmre Cxembl PeaKLUin U NPEBPATHUTE UX B XUMUYECKUE YPaBHEHUR:
a)li+...—> LOH+...;
SrO + ... — Sr(OH),;
6) Fex(SO4)3 + ... > Fe(OH)3 + ... ;
BaZnO, + HNO3; — Zn(OH), + ....
Hanuwmure ypaBHEHUA peaKkuuid, C NOMOLLbLI0 KOTOPLIX MOXHO OCY-
LEeCTBUTb TaKKUe NpeBpaLleHus:
a) K,CO5; — KOH;
6) CdS — CdO —» Cd(NOs), — Cd(OH),;
B) Al = Al,05; — AICI3 — AI(OH)s.
B xumuyeckom KabuHete umelotca ruapokcuasl Kanua v bapus, a
Takwe conv Kanbyuua — Kap6GoHat v xnopua. Hakue coeguHeHus
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150.

151.

152.

MOMHO MCNONbL30BaThL ANA NONyHEeHUA Kanbuumn rugpoxemaa? Kak
NPOBECTH COOTBETCTBYIOWMNE IKCNEPUMEHTHI?

Bam nopyveHo 3agavue — nony4utb ctansym(ll) rmapoxena Asyms
cnocobamu, ucxoas m3 craHHym(ll) oxcuaa. Kakwe peaxtuBbl
Heobxogumbl Anst atoro? lNpuMuTe BO BHUMaHUE TO, 4TO COeAnHe-
Husa CranHyma(ll) no pacTBOPUMMOCTM CXOfiHbl C COEAUHEHUAMMU
LmHka. HanuwwuTe ypasHeHus COOTBETCTBYIOWMX PEAKLIMA.

Kaxkas macca Gapuin ruapokcupa obpasyetcsa npu B3auMOAewn-
cTBumn 15,3 r 6apui okcupa ¢ Bogon?

MoxxeTt nu obpasosarbca 10 r HaTpui rUapoKcHaa. ecnu Ana ocy-
LWecTBNEHUA peaxuun B3sT0 6,9 r HaTpus u 3.6 r Boan? OTeel
AaiTe Ha OCHOBAHWUK BLIYMCNEHUHN.

Cnoco6bl NONy4YeHUst KUCNoT
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Marepuan naparpada noMoXeT Bam:

» Bbl6upartb cnocobbl NONYHEHUA KUCNOTH B 38BUCH-
MOCTH OT ee cocTaBa u CBOUCTB,;

» onpepensitb YCNOBMA, NpU KOTOPbIX MOXHO OCyuUle-
CTBUTb peaxuymio obmena c o6pa3oBaHmMeM KUCNOTbI.

Ilpesxpue yem BbIOpaTh CTIOCO0 MOJIYYEHUA KHC-
JIOTEHI, HYKHO BBIICHUTH, 6GE30KCUTIe€HOBON MM
OKCHUTCHCOJIePIKAIeil OHA ABIAETCH, a TAKKe —
CHJILHOMN MM cnaboil, NeTyuein MM Hejerydeit,
PacTBOPUMOI WIN HEPACTBOPHMOI B BONE.

P Kaxue KHCIOTHI HA3bIBAKOT 6E30KCUTE€HOBLIMH,
okcurerncoaepxkamumn? Ilpuseaure npume-
pBl CHMJBHBIX, cnabbIX, JIETY4YHUX, HeJeTy4YuX
kucyor. (Ilpu Heo6xoxumocT o6paTHUTECH K
§7ul2)

Peakuusa Mexay BOAOPOIOM H HEMETAJLIOM.
310 criocob rnonyyeHusa 6€30KCHIreHOBEIX KHUCJIOT:

H, + Cl, = 2HCI.



IIpoaAyKTEI TAKUX peaKIMili — XJIOPOBOAOPO/,
CepoBOJIOpOJl, APYTHe ra3000pa3Hble COeINHEeHU
Hemerannuueckux anemeHToB VI mam VII rpyn-
nel ¢ 'uporeEomM — pacTBOPAIOT B BOAE U TOJIY-
YalT KUCJOTHIL.

Ha B3aumMofieMiCTBHM XJIOpa € BOJIOPOJIOM OCHO-
BAHO IPOMBIILI€HHOE IMPOM3BOJICTBO XJIOPUHIHOM
KUCJIOTHI.

Peakuua MeXAy KHCIOTHBIM OKCHIOM H
Bonoi. Takyio peakMi0 MCNONL3YIOT /IJiA TOJY-
YeHHUs1 OKCUIMeHCOAEPHKAIUX KUCJIOT' !

S0; + H,0 = H,S0,;
P,05 + 3H,0 = 2H,;PO,.

MNepBas peakyus NPpoMCXO4HT Ha 3aBeplalo-
weM cragmm NPoOU3BoOACTBA CyNbdaTrHOH KMCNOTbI.
OcywecrBniTe aHanornyHyl0 peakymio Mexagy
okcraom N,Og5 M Bogon AnA NPOMbIWAEHHOro
nony4YeHus HUTPaTHOM KHUCIOTHI Heyenecoobpas-
HO, TaK KaK 3TOT OKCHA HeycToH4YMB. UCXOAHBIM
BewjecTtBoM cayxH1rt HuTporeH(IV) okeug:

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

Peaxkuusa mexay consro u Kkucnoron. Ha atoii
peaxkIlM¥M OCHOBaH o0wuit cnocob mnony4dyeHus
KMCNOT — U Ge30KCHMIeHOBBIX, 1 OKCHI€HCOAep-
wxamux. Ilpogykramu sBiAOTCA Apyrue cojib u
KUCJIOTA.

Taxkyio peakiio o6MeHa MOHO OCYIIeCTBUTE
C UCNOJIL30BAHMEM PACTBOPOB COJIM M KUCJIOTHI,
€CJIH YIOBJIETBOPAETCA OJIHO U3 JIBYX VCJIOBMIi:
® TIPDOAYVKT PEaKIuM — HOBasA COJib WM HOBas

KHUCNOTa — HEpPACTBOPUM B Boze (2TO onpeze-

nfem 1o Tabnuile pacTBOPUMOCTH ):

BaCl, + H,S0, = BaSO,{ + 2HCI;
Na,Si0; + 2HNO, = 2NaNO, + H,Si0,!;
e KIHCJIOTa, KOTOPYIO HY3KHO NONYYUTL, ABRJISAET-
ca cnaboil, a KUCJIOTAa, KOTOpaA BCTYNaeT B

! Cumunmis(IV) okcHz ¢ Bofoii He B3auMOZefcTBYeT.
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peaknuio, — CHIBHOHM (COOTBeTCTBYIOIIaN
uabopMaI i noMeiexHa B § 7):
K,S + 2HCI] = 2KCl1 + H,S.

Jnsa mosyYeHusi CHJIBHOM M JieTy4yeil KMCJOThI
(B TOM Yncrie ¥ 6€30KCHUINeHOBOI) peaKIMIo IIPOBO-
ASIT HE B PACTBOpE, a MEeXAy TBEpPAOH CONBIO U
HeJeTy4yei KuceaoToi. BaaumoaeiicTBHIO BeIIleCTB
criocofCcTBYeT HarpeBaHue:

9NaNO, (t8.) + H,S0, (xorw.) = Na,SO, + 2HNO, .

YNPAMKHEHHE. MO)XXHO /11 NOAy4YuTL XJIOPHAHYIO KHUCIOTY C MOMOLYbLIO
peaKLHH Mexay Kanuvi X10pHaAoM M cynbgarHon KMCao-
TOH? ECnK f1a, TO B KAKMX yCNOBHAX?

Pewenne

[MpoayKTaMm¥ peakiym JOJIKHbI ObITL HOBBIE COJIb U KMCJIOTA:
KCl + H,S0, —» K,SO, + HCl.

[To Tabnune pacTBOPUMOCTM OrNpenenseM, YTO BCe COeIMHEeHMs
pacTBopuMbl B Bojie. CynbdaTHas ¥ XJIOPHAHAA KUCJIOTHI — CHJIb-
HbI€, HO OTJIMYAIOTCA 110 (PM3MYECKHM CBOICTBAM: NepBas — HeJeTy-
yas, a BTopas — JeTy4as (310 BOAHLII pacTBOP rasa XJiopoBoAOpo/ia).

Peakuuio MOHO OCYLIE€CTBHTH TOJILKO B OTCYTCTBME BOJIBI.
Toraa xJ10poBOIOPOA OyAeT BhIIENATLCA U3 PEAKI(MOHHON CMecH.

HUrak, 1y nojnyuyeHMs XJOPOBOAOPOAA U XJIOPMAHON KHCJIOTHI
HY»HO B3ATH TBEPABIA KaJluil XJIOPpHUJ M YMCTYIO Ccyab(paTHYIO
KMCJIOTY WJIM €e KOHIEHTPUPOBaHHKII pacTBop. YT06B! YCKOPHTE
B3aMMOJIeMICTBHE TBEPAOro M »MJKOro BellecTB, Heobxoaumo
HarpesaHue (B pacTBOpe peaKI[MH 06MeHa NPOMCXOAAT MIHOBEHHO).

3anuieM COOTBETCTBYIOLIEe XMMHYECKOe YpABHEeHHNEe, YKAa3aB
YCJIOBUSA OCYIIECTBJIEHUA peaKkuy (puc. 41):

2KCl (18.) + H,S0, (xonu.) = K,SO, + 2HCIT.

Puc. 41.
Monyyenue
XnopoBoaopoaa
M XNOPUBHOH
HUCNOTHI
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Cxema 8. Hanosxennoe 060611eH0 B cxeMe 8.
Monyuexue

Kuenor r[ CNOCOBbI MONYYEHUSE KUCNOT | —
Y

[ 6€e30KCUreHOBBIX ] I OKCUreHCcoAEpallUX

peauunﬂ peauuun peaxuus
Hemeranna KUCNOTbI HUCNOTHOTO OHCKUOA
C BOOOpPOAOM C CONbIo C BOAOH

BbiBOAbI

Be3okcHreHoBsle KHCIOTEI MOJYYAKT C NIOMO-
LB peaKiMii BOOPOAa ¢ HeMeTAJLIAMH € Mocje-
AYIOUHM PaCTBOPEHHEM MPOAYKTOB B BOJE.

OxcureHconepskalme KNCJIoThI MOIY9aroT B3aH-
MOJeHCTBHEM KMCJOTHBIX OKCHIOB C BOIOH.

O6muit MeTO/X MONYYEHHS KMCJIOT OCHOBAH Ha
peaxi i oOMeHa Mex/ Iy CONBLI0 H KHCJIOTOM.

153. Mpeanoxure no aea cnoco6a nony4exvs GTopuaHO# u opTodocdart-
HOW KUCNOT. HanuwuTe COOTBETCTRYIOUIME XUMHUYECKUE YPABHEHUA.
154. Jonuwure cxembl peaiuvii v NpespaTuTe ux B XuMUHecKue ypas-

HEeHWURA.
a) Cl,O; + H,0 —» 6) NaNO,, + HsPO, —
H,S0, + Pb(NO), - HBr + K,CO; —

155. 3anonHute nponycku ¢opmynamu COEMHEHMI W NnpesparuTe
CXEMbl B XMMUYECKWe YpPaBHEHUs, yKa3aB ycnoBusa, NPu KOTOPbIX
B3auMOEACTBYIOT BellecTBa:

a)K,S03+ ... &> ... + SO, + H,0; CaCly + ... > HCI + ...;
6) Ba(NO3y), + ... > HNO3 + ...;  NaySiO3 + ... - H,Si0; +

156. Kakyio oKcureHcopepxaulyilo KUCNOTY Henb3n NoAy4uTh U3 COOT-
BETCTBYIOWEro oKcuaa v Boasl?

157. Kaxyio maccy HaTpuit HUTpaTa Heo6X0AMMO B3ATh ANA NONyHeHUs
50,4 r HATpPaTHOW KUCNOTHI?

158. Bbluucnute KONUYECTBO BellecTBa opTodochaTHON KUCAOTH, KOTO-
pas ob6pa3yetcs npu B3aumopencTBuu 14,2 r pocdop(V) okeuaa ¢
AOCTATO4HBIM KONUYECTBOM BOAL.
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Cnoco6bl nony4yeHus coneun
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Marepuan naparpada nomoxer Bam:

» yCBOWTb Ba)KHeMWue cnocobbl Noy4YeHus conei;

» BoibGUpaTh peaxkuuu ANA NONYYeHWs CONU W yCno-
Bu#A, Heo6X0AMMble ANA UX OCYLLEeCTBNEHUS.

Costx MOKHO NONyUaATL 3HAYUTEILHO 60abIINM
KOJINYECTBOM CIOco0O0B, YeM OKCHIbl, OCHOBAHMA
WJIM KUCJIOTHI.

Tpu criocoba nonyuerunsa coneit npeAnonaraoT
IPOBElIEeHHEe XMMHYEeCKHX PeaKIMil ¢ yyacTHeM
MeTaJLIOB.

Cnocob 1: meTann + HeMeTansa — CoJib.

9TUM cniocobOM MOIKHO MoJiyyaTh Ge3oxcure-
HOBBIE COJM:

2Li + S < Li,S.

P Kaxkue HemeTa iMyecKue aneMeHTsl 06pasyior
cosim aToro Tuna? B Kakux rpynmnax nepuoau-
YecKOIl cucTeMb! OHM HaXoaATcA?

Cnocob 2: Merann + kucnora (pacTeop) — cosn +
+ Bozopoa.

B Takue peaknuu BeTymaioT cynbdarHan (B
pa36aBJieHHOM PACTBOpE), XJIOPUAHAHA, HEKOTO-
phble IpyTHe KUCJIOTH U MeTalJibl, HaXOAAIIHecH
B DAY aKTUBHOCTH CJIEBA OT BOJIOPOJA:

Zn + 2HC1 = ZnCl, + H,T;
2Al1 + 3H,S0, = Al,(SO,), + 3H,T.

Cnoco6 3: merann 1 + cons 1 (B pacTeOpe) —
— MeTann 2 + cons 2,

BaM u3BecTHO, YT0O Takas peakilus BO3MOMHA,
ecnu Metasn 1 akTHBHee Metaswa 2, T. e. Metasn 1
HAXOJIUTCA B DAY AKTHBHOCTH CJIEBa OT MeTaJsia 2:

Sn + Pb(NOj;), = Pb + Sn(NOy),.

Heckxonbko aApyrux crioco60B noJiyyeHus costei

NpPelyCMaTPUBaloT HCHNONL30BAHUE peaKIlUil



370 HHTEpPECHO
Comn
Al,(CO,)g, Fely
N HEKOTOpPhIe
ppyrue

JI0 CUX NOp

HE IOJNY4YeHbl.

Me¥Jly COelMHEHHFAMH, KOTOpPbie NPOABIAIT
OcHOBHBIE M KucaoTHbIE coiicTsa (§ 9, 11—13).
Cnoco6 4: ocHoBanue (amdoTepHBIH I'MAPOK-
cun) + Kuenora (amporepHbiii rHAPOKCHUA) —
— coab + Boaa' (puc. 42):
2Cr(OH); + 8H,S0, = Cry(S0,); + 6H,0.
Cnocob 5: ocHOBHEI (ampoTepHblil) okena +
+ KUCJIOTHBI (aM(OTepHBIil) OKCHa — COMb':

3FeO + P,0; = Fe,(PO,),.
Cnoco6 6: ocHOBaHHe + KHMCJIOTHHI (aMpoTep-
HBII1) OKCHI - » COJIb + BOJIA:
Ba(OH), + SO, = BaSO; + H,0.
Cnoco6 7: Kucaora + ocHOBHBI#H (aMboTepRbIit)
OKCHJ — coab + BOJA:
2HI + Li,0 = 2Lil + H,0.
CoJIM TaKIKe MoJydaioT ¢ TIOMOIIBIO peaKlui
obmena ¢ yuactuem cosieii (§ 14).
Cnoco6 8: conb 1 + xucnora 1 — cons 2 +

+ Kucaora 2:
CaCO, + 2HCI = CaCl, + I}IZC%..

H,0 CO,T
Cnoco6 9: conb 1 + menoys —» cosib 2 + 0CHOBa-
Hue:
MnSO, + 2KOH = K,S0, + Mn(OH),!.
Cnoco6 10: conb 1 + conw 2 — conb 3 + conb 4
(puc. 43):
Na,S + CuCl, = CuS! + 2NaCl.

Cu(OH),  HCl BaCl, NasP0O,; Bas(PO,),
Puc. 42. Puc. 43.
Peakuus memay Peakxuus mexay AByMA

OCHOBaHUEM U HUCNOTOW  CONSIMU B pacTeope

! AmM@oTepHbIC COCAUHEHNA He PearupPyoT APyT ¢ IPYTOM.
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Crnoco6et 5 1 6 HeNIPUrOAHEB! AN15l NONYYEHUS
coJieii 6e30KCHIeHOBBIX KHUCJIOT, MIOCKONLKY 3TH
KHCJIOTHI HE UMEIOT KMCJIOTHBIX OKCHJIOB.

Bribupas crioco6st 8—10, yuuTeIBaOT TO, YTO

Cxema 9. peakuus obMeHa BO3MOKHA B cinyyae o6pa3oBaHus
Mony4exue ocajka, rasa M cinaboii kucnoTei (§ 11, 12, 14).
conen Brimeunsnoxennoe 0606111eH0 B cxeme 9.
[——, CNOCOEbI NONYYEHUSA CONEN
]
Peakuuu PeaKuuu memay Peakywu obmeHa
MEeTannos COEAMHEHUAMMU OCHOBHOIO conen
M KUCNOTHOIO XapaKTepa | ‘
/
C conamu €0 Weno4amu
—
C KUCNhOTaMK § EeRaron v C KUCNOTaMK

/
ABYyM#
((cHemerannamu ) | s Mol ] @npymmn CONAMM )

Y Y
OCHOBaHHeM KWCNOTOR
1 OKCHAOM W OKCHOM

YNPAXXHEHHUE. NpepnoXuts MakcumanbHOe KONMYECTBO cnoco6os
nonyyexus maruui cynedara MgsSo,,.

Pewexne

Marsuuii cynspar — oxcureHcosepskaman conb. Ioaromy cro-
co6 1 nna nonyyeHus CoeIUHEeHUsA He MOAXOANT.

9Ty CONb MOXMKHO IMONYYHUTH, UCXOAA U3 MeTasna (criocobst 2 u 3):

Mg + H,S0, (pa36.) = MgS0, + H,T;
Mg + CuSO, = MgS0, + Cu.

Maruuit cynsar Morxker 06pa3oBaTsCa B Pe3yJbLTaTe Peaxkiuil
MEXAY COOTBETCTBYIOIMMM COEAUHEHUAMH OCHOBHOTO M KHCJIOT-
HOro xapakrepa (crnocobst 4—7):

Mg(OH), + H,S0, = MgSO0, + 2H,0;
MgO + S0, = MgSO0,;
Mg(OH), + SO; = MgSO0, + H,0;
MgO + H,S0, = MgS0O, + H,0.

Jna peaknum cosm ¢ Kucaoroit (cnoco6 8) Hy3KHO B3ATH COMB
Maruus, o6pasoBaHHyI0 cnaboit UMM NeTyyeil KMCAOTOM Ju60
CHOCOGHOM pa3naraThCf C BBIEJICHHEM rasa, M CyJbdaTHYIO
KHCJIOTY: '
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MgCO, + H,S0, = MgS0, + H,CO;.
N

H,0 Co,T
PeaKIius COJIM CO Ie04bIio (croco 9) A/isA NosyYeHus Maraui
cynpaTa He NOAXOAUT, NMOCKOJNBKY OJIHUM M3 PEareHTOB JIOJKeH
661 TuApoxcu Mg(OH),, a oH ABJIgeTCH MAJIOPACTBOPHMBIM CO-
eIMHEeHWEM.
Marumuii cynn¢haT pacTBOpHeTCs B BOZIe. Y YHThIBasA 9TO, BeibepeM
IS peaKkIMy Mexay AByMa consimu (croco6 10) Takue peareHTbi:

MgCl, + Ag,SO, = MgSO, + 2AgCU.

pacTBOpMMAs  MAaJo- pacTBOpMMAS HEPACTBOPVMAS
COJIb pﬂCTBOpHMﬂﬁ COJIb COJIb
COJIB

Co.JIi MOJIy4aloT HeCKOJIBKMMH cniocobamu. Yacts
cnoco60B OCHOBAHA HA PEaKIMAX METAJLIOB C HemMe-
TajuIaMHM, KHCJI0oTaMu, coasvMu. Jipyrue cnocob6sl
NpeyCMATPHBAIOT OCYIIECTBICHHE DeaKiuii MexIy
COe[IMHEHHAMH ¢ OCHOBHBIMH M KMCJIOTHBIMH CBOWH-
CTBaMH, a TAKHKE peakiguii 06MeHa ¢ yJ9acTHeM CoJIei.

159. Conb Kaxkoro TMNa MOXHO NOMYYUTb peaxuven Memay NpocTbiMu
BellecTBamn? 3anuwuTe HeCKONbKO COOTBETCTBYIOUMX XMMUYeC-
KWX YypaBHEHUN.

160. MNpepnomuTe MakCMMaNbHOE KONWYeCTBO cNocoBOB NONyHeHWUR:
a) uuHk xnopupa; 6) kynpym(ll) cynbdara; B) Gapuii KapGoHarta.
HanuwwuTte ypaBHEHUA PeakuUWii.

161. Kak U3 HaTpui cynbdaTa nony4uTb HaTpuit xiopua? Kak ocyulecr-
BWUTL oBpaTHoe npeepaueHve? lpuBeauTe XMMUHECKHE ypaBHe-
HUA W YKAMNKTE YCNOBHWSA, NPU KOTOPbIX NPOUCXOAAT peaKuuvu.

162. Hanuwute ypaBHEeHHA peakurd, ¢ NOMOLLbLI0 KOTOPLIX MOXHO OCYy-
UECTBUTb TaKkue NpeBpalleHun:

a) P - P,05 = H3PO, — NazP0O, — AIPO,;

6) Ca — Ca0 — Ca(OH), — Ca(NOy), — CaCOg;

8) Na,0 — Na,S0, — NaOH — NaAlO, — NaCl;

r) ZnO — Zn(NO3), — Zn(OH), — K,ZN0,; — ZnS0,.
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163.

164.

165.

166.

167.

168.

MNop6epute BewecTBa AN OCYWECTBNEHUS NPEBPaLLeHHA U Hanw-
LWKTE COOTBETCTBYIOLME XUMUHECKUE YDaBHEHUS:

a) aMOoTEPHbIM TMOPOKCHUA (KaK OCHOBAHUE) - > CONb:

6) ampoTepHbIM TMAPOKCKHA (KaK KUCNOTa) — coNb;

B) conb 1 —» conb 2 — conb 3 (BCe conu o6pa3oBanbl OAHKUM U

TeM e MeTanNU4eCcKuM 3NEMEHTOM).

Kak nonyyntb antoMuH1i XNOPUA, UCTIONL3IYRA NUTHIA OKCUA, aNIOMMU-
HUK cynbdat, BOAY ¥ xNopuanylo kucnoty? CoctaBbre cOOTBET-
CTBYIOUME XMMWYECKHWE YDABHEHUSA U YKaMUTE YCNOBMUS, NPU KOTO-
pbiX NPOUCXOAAT peaxkumu.
MOXHO NK NOAYYUTL ANIOMUHUIA XNOPWUM., €CNU UMEIOTCH TONBKO
antomMuHuK cynbdat u xnopuaxan kucnota? OTBET apryMeHTUpynTe.
Kakyto maccy kanuin cynbdara MOXHO NONyYuth B pelynstate
peakuuu 14 r Kanvu rugpokcuaa ¢ Heo6XoAuMbIM KONUYECTBOM
CyNbparHoM KNCNOTLI?
MNpv B3anmogencTBun 14.6 r CMECU LIMHKA U LIMHK OKCUAA ¢ A0CTa-
TOYHBIM KONWMYECTBOM XNOPUAHOW KUCNOTH BbiAenwnoce 2,24 n
BoaopoAaa (H. y.). Kakas macca conu o6pasopanach?
MNpu Harpesanuu 46.8 r cmecu KapboxaTtos Kanbuusa v Maruus ¢
AOCTATOYHBLIM KONUYecTBOM cunuumin(lV) okeupa Boigenunock 11,2 n
rasa (H. y.). BeluMcnute MaccoBbie A0NW CUAMKATOB B NONYYEHHON
CMECHU 3TUX COEQUHEHUN.

O606uieHne 3HaHun
O BaXXHEULLIUX Knaccax
HeopraHn4YeCcKux coeiuHeHUu
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Marepuan naparpacda NOMOXET Bam:

¥ Lie/iOCTHO BOCTIPUHSTL KNACCHOUKALMIO HEOPTaHK-
HECHUX BELLECTB;

» 0CO3HATb CBA3b MENAY THUNOM XUMUHECKOro
3NeMEHTa U TUNAMK ero COEAVHEHWIA;

» BbLISICHUTL BO3MOMHOCTY B3aMMONPEBPaLLEHMUH
COEIMHEHUH OIHOTO 3NEeMEHTa. NPUHAANEKALLMUX K
pasnuyHbIM Knaccam.

B atom naparpade noaBefieHbl UTOTM BCETO
TOT'0, O YeM Bhbl Y3HAH, H3y4as OKCUZIbI, OCHOBA-



HUA, KMCJIOTHI, aM(OTepHbIe COeNUHeHUs, COJIH,
UX XHMUYEeCKHe CBOMCTBa M B3aMMOIIpeBpaLie-
HUsA. [IpounTas ero, Haiiziete 1 HOBbIE CBeleHus O
Ha3BAHHBIX KJacCaxX COeAUHEHUH, myuie noiime-
Te CBA3M, CYIIECTBYIOLHE MeXy HUMH.
Knacenpukanus HEOpPraHHYeCKHX BellecTs.

Cxema 10.

Knaccudurkauus Bawm usBecTHO, 4TO K HEOPraHMYeCKHUM BelllecTBaM
BayKHERLLIMX OTHOCAT MHOTHe CJIOXKHBIE BelecTBa (KpOMe Co-
Heopravmyeckux eAMHeHuit Kapbora), a Taxike IpPOCTHIE — MeTaJl-
BELecTB Jibl 1 HeMeTasLtei (cxema 10).

L HEOPTAHUYECKME BEI.I.IECTBAJ
Y

Y
r npocreie J L CNOXHBbIE
Tannbi Hemerannu b Conu
Na Cu C . H, Hucnorbt K;S Fe{N03}3
HF, H,SO,
AM&bOTEprle
Oxevpbt OCHOBaHm
Mgo, Al,04, SiO, LiOH, Mn(OH),

rMAPOKCHUAbI
Sn(OH),, Cr(OH),

Okcudor — coepunenus snemenTos ¢ Oxcure-
HOM. Byayuu exonueivMu no COCTaBy, OHU OTJIM-
“al0TCA 10 XMMHYeCKuM cBoiicTBaM. Cyme-
CTBYIOT OCHOBHBbI®, KUCJIOTHBIE amMmdorepHsie
OoKcuake! (cxema 11). X HaswIBAIOT coseobpa-
3yrwyumu okcudamu, TaK KaK 9TH COeAMHEHU S
06pa3syioT COIM B PeAKIMAX ¢ KMCAOTAMY WM

g:eua 11. OCHOBaHMAMM (aMPOTEPHBIE OKCHIBI pearupy-
oﬂg:::;b""a““" IOT ¥ C KMCJIOTaMH, ¥ ¢ oOCHOBaHuAMu). M3secT-
no xumudeckum  HBI M HECKOJIBKO Hecoeo0pasyouux oxcudoe.
CBOWCTBam Onu He BCTYIAKOT B YIIOMAHYTHIE DEAKIIUH.
E oKCuabI [
Y Y
I coneobpasyowme l Heconeo6paayoime
- CO. N,0. NO, H,0
»
OCHOBHbie HWUCNOTHbIE amoorepHble
Na,0, FeO CO,, P,05 Zn0, Al,04
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370 MHTEpecHo
s Maarana
¥ Banagus
HM3BEeCTHO

110 4 oxcuaa:
MnO, Mn,0,,
MHOZ, Mn207;
VO, V,0,,
VO,, V,0s.

CymecTByeT COOTBETCTBME MEXAY THIOM M
BaJIEHTHOCTBHIO 3JIEMEHTa ¥ THUIIOM €ro OKCHA.

MeTannuueckue 3J1€MEHTHI MOTYT 06Pa30BbI-
BATH HE TOJIBKO OCHOBHBIE 1 aM(POTEPHbBIE OKCHIEI,
HO ¥ KucjoTHele. Cpenu coegunenuii ¢ obuieit
¢Gopmynoit M,0 MMeTCA JNHIOb OCHOBHBIE
oxkcuel. K okcuzam 3Toro TMna npuHaNIeRKuT U
GOJIBIIMHCTBO COEAMHEHMI, COCTaB KOTOPBIX
orseuaeT ¢popmyne MO. Oxkenasr M,0; u MO,
npenMyIlecTBeHHO aMdoTepHsl, a M,0;, MO, u
M ,0; OTHOCATCH K KMCIOTHBIM OKCHIAM.

HexoTopeie MeTannmueckue aieMeHTs! 06pa-
3YIOT OKCH/IbI Bcex Tpex TunoB. Tak, nns Xpoma
HM3BeCTHbI OCHOBHBIN okcnz CrO, amporeprbIit —
Cr,0; 1 kucnotusiit — CrO,.

HemeTannmumuyeckue aleMeHTsl 06pasyioT Kuc-
JIOTHBIE M HEC0J1e00pasyiolliue OKCHAbI.

OcHOBHBIE M aMDOTEpHBIe OKCHALI COCTOAT U3
MOHOB, 8 KMCJIOTHBIE — M3 MOJIEKYJI.

OcHoBaHUA ABNAIOTCA COEAMHEHUSI MM, KAaXK-
A0€e U3 KOTOPhIX 06pa30BaHO TPEeMA 3JIEMEHTAMM —
MeTaJJIMYeCKMM 3JIeMeHTOM, OKCHMreHoOM u
I'maporesoM. B ux cocTaB BXOAAT MOHBI M™ n
OH . OcHOBanus AenAT Ha pacTBOpUMBIe (MX
HA3bIBAIOT ILeJI0YaMM) M HEepPacTBOPUMBLIE.
Ilenoun XMMHYECKM AKTMBHEE HepPACTBOPHMMBIX
OCHOBaHUi, KOTOPbIe, HATIPMMEP, HE Pearmpyior
C COJNISIMM, HEKOTOPBIMH KMCJIOTAMM ¥ KUCJIOT-
HBIMM OKcujaMM. BonpliuHCTBO mienoueit Tep-
MHMYECKHM YCTOWYMBEI, & BCE€ HEPaCTBOPHMEIE
OCHOBAHMUA IIPH HAarPEeBAHWM PA3araloTCs.

Kucnomvt — coeiMHeHUs, B COCTAB MOJIEKYJ
KOTOPBIX BXOAAT OAMH HUJIM HECKOJIEKO ATOMOB
I'maporeHa, CriocoGHBIX 3aMeIaTHCA B X MMHYe-
CKHX peaKUMsaX HA aTOMbl METAJJIMYECKHX
aJleMeHTOB. JacTh MOJIEKYJIBI KUCJIOTHI — aTOM
WM I'PYNIY ATOMOB, KOTOPbIE€ COENUHEHb! C ATO-
moM (aToMamu) 'uaporesa, — HA3EIBAIOT KMCJIOT-
HBbIM OCTaTKOM. KuCiIOTEI MMeloT pasnwynsblii
COCTaB, HEOAWHAKOBYI0 XHMMHYECKYIO AKTHB-
HOCTE. Kask/ib1it M3 3THX NPHU3HAKOB UCIIOIB3YIOT
ANsA KaaccupuKamuy KMCJIOT.



Jlakmyc

Puc. 44.
Oxpacka
WHAWKATOPOB:

a — B KUCNOW
cpene;

6 — B HelTpanb-
HOW cpepe;

B — B WENOYHON
cpene

PaznuuaTh mesiouM ¥ KMCJIOTHI B pacTBOpax
IIOMOTaI0T BellecTBa-HHAUKATOPEI (puc. 44).

deHongranenH MeTtunopaHm YHuBepcanbHbii
HMHAMKaTOP

Amg@pomeprble zudporcudb. — COEMHEHUS C
[BOMCTBEHHBIM XMMHYECKMM XapaKTepoM (KaK u
aMporepHbie OKcubl). OHM B3aMMOJEHCTBYIOT C
KHMCJIOTAMM KaK OCHOBaHUA, a CO LjejiouaMu —
KaK KHMCJIOTHI.

Conu — coelMHEeHU s, COCTOAIME M3 KATHOHOB
MEeTAJIJIMYECKHUX BJIEMEHTOB ¥ aHMOHOB KMCJIOT-
HBIX ocTaTKOB. CoJib sIBNIfieTCA NPOAYKTOM peak-
LMY MEXAy BeIeCTBOM ¢ OCHOBHBIMM CBOMCTBAa-
MM M BEII[eCTBOM C KMCJIOTHBIMM CBOMCTBaMH.

3aroMHUTE TAKHME BAXKHbIe 3AKOHOMEPHOCTH:

e eCJIM iBA COEJMHEHMS MMEIOT AHAJIOIMYHbLIE
cBoiicTBa (HAIpUMED, [BA OCHOBHBIX OKCHMJA,
OCHOBHBIII OKCHMJ] M OCHOBaHHE), TO OHM He
B3AMMOJIeHCTBYIOT APYT C APYToM';

e peaKUMM MEXAY COeMHEeHMAMH C MPOTHUBOIIO-
JIO¥KHBIMHM CBOMCTBAMM IIPOMCXOAAT IOYTH
BCEeraa;

e aM(oTepHbIe COeJMHEeHNH PearupyloT ¢ coeiu-
HEeHUSIMM KaK OCHOBHOIO, TaK M KHCJIOTHOI'O
xapakKTepa.

B3aMMoOCBA3M MeJKAY HeOpraHH4YeCcKHMH
BeniecTBamMi. MHOrue npocThle BelecTBa —
MeTaJLNIbl ¥ HEMETAJIJILI — BCTYIAIOT B PEaKIUH C
ofpa3soBaHUEM OKCH/OB, Ijeoyeii, 6e30KCUINeHO-
BBIX KMCJIOT, coneii (cxema 12).

! MekmogeHne — COMM.
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Cxema 12.
Cea3n memay
NpPOCTLIMKH

W CNOMHBLIMK
BeljecTBamu

ITouTH BCe KMCJIOTHBIE ¥ HEKOTOPhIE OCHOBHBIE
OKCH/Ibl B3aMMOZEHCTBYIOT ¢ Bogou. [IpoaykTom
peaKI¥ii B IePBOM CJIy4ae siBJIsS€TCH OKCHIeHCO-
Aepixalias KUCJIOTa, & BO BTODOM — IeJI0Yb.
Peakuumn mexay amdoTepHbIMM OKCHMAAMHM H
BOJIOM HE IPOMCXOAAT.

Kaxxnoe coegunenue — OKCHJZ, OCHOBaHMeE,
aM(pOTepHBIH 'MIPOKCU, KMCJIOTA — B Pe3yJib-
TaTe ONpeesieHHbIX peaKIMil npeBpaljaeTcs B
COOTBETCTBYIOIIYIO COJNb. A HarpeBaHUEM OKCH-
reHcojiepyxalieil KuciaoThl, HEPaCTBOPMMOro
OCHOBaHM#A, aM(pOTEPHOrO r’HAPOKCUAA, HEKOTO-
PBIX OKCMI'€HCOZEPIMKAILMX COJIeH MOMHO MOoay-
YHTH COOTBETCTBYIOILMI OKCH]I.

B3aumocBa3n mMeskay BelmecTBamMu, KOTOPble OCHOBBIBA-
IOTCHA HA NPOHCXOMKIACHHH BELIECTB M MX XHMHYECKHX
CBOMCTBAX, HA3BIBAKOT ZEHEMULECKUMU' CEAIAMU.

Hanoxennoe obobiaer cxema 13.

KucnotHein - »| OKcureHcoaepawan
oKecHa, - > KMCnoTta
OCHOBHbI# e OcHoBaHne

H

i - »L(:onb - Gioiia)

AmdoTepHBIN - A AmdboTepHblii

oKcup - THAPOKCHA
Cxema 13. CTpeslku B cXeMe YKa3hIBAIOT HA COOTBETCTBHE
leHeTnueckue COelMHEHMH ADPYTr APYTY ¥ HA BO3MOXXHOCTH HMX
CBR3W MeMmay B3aMMOIIpeBpalleHHit,
mﬂa’a’mma"::r”" Cxema 13 sBnsiercs ynpomeHHOii. B Heii,
HeopraHuyeckux  HAITPMMED, OTCYTCTBYIOT 6€30KCHIE€HOBBIE KHCJIO-
coepuHeHwit THI, 4 TAKXKe HecoJleobpasyiolue OKCH/EL.

! TepMMH NPOMCXOJMT OT IPEYECKOTrO CIOBA genos — poll, pOXKJIeHHE.
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IIpuMep reHeTHYECKHUX CBA3EH MEXAY COeAM-
HEHHAMM JIBYX 3JI€MEHTOB [IDHBE/IeH Ha cxeme 14.

S0, H,SO0,
KMCNOTHbIN . OKCHreHcoepKalan
OKCHA *. 4 KWCnoTa
~|Fe,(S0,4)3
conb
Fe;0; ” . Fe(OH); _
amdpoTepHbiH [ amdoTepHbin
oKcMa rMAPOKCHA
Cxema 14. Ha ocHOBaHMH cXeMbl 13 MOHO COCTaBJIATH
TeHeTuyeckue pasnIMYHbIE FeHeTHUYeCKHe «lenouyku». Ilpuso-
CBRA3N MEMAY MM 3aITMCh, KOTOPAas NIIOCTPHPYeT B3aUMOCB-
cmeue::y'::(':ﬁ;'" 3¥ MeXJly OCHOBAHMEM, COJIbI0, KHCJIOTON M
KHCJIOTHBIM OKCHJIOM:
U Cynbdypa(Vi) A

Ca(OH), » CaCO; ¢«» H,CO; «> CO,.

(TlepBasi cTpeJsiKa HalpapjeHa TOJIBKO BIPaBo,
NOCKOJILKY M3 HepPacTBOPMMOM COJIM He VIaeTCH
HeIloCPeICTBeHHO MOJIYYUTh OCHOBaAHME. )

BHaHMe ¥ MOHUMMaHUe NeHeTHUEeCKHUX CBsA3ei
MeJy KJIACCAMM HEOPraHMYeCKHMX COeAMHeHMH
IoMoraloT BeIOMpATH cIIOCOOLI N0JYYEeHUA OKCH-
OB, OCHOBAHMM, KHCAOT, aM(pOTEPHBIX 'HAPOK-
CHJIOB M COJIeit.

K HeopraHM4YeCKHM BelleCTBAM OTHOCHT IpO-
cThie BelecTsa (MeTauibl, HeMeTAJIbl), & TAKKe
MHOTO CJIOHbIX BEIECTB, KOTOPhIe [eJIAT Ha KJiac-
cbl. BamHeHmMMH KiaccaMy HEOPraHM4YeCcKHuXx co-
eNUHEHNI ABJAITCA OKCHIbI, OCHOBAHHA, KHCJIO-
Thl, aM(PpOTEPHEIE FHIPOKCH/IbI, COJIH.

IMlo xMMHYECKHMM CBOMCTBAM OKCH/ILI JeAT HA
coseobpasylomue 1 HecosieoGpasylouue, a coneod-
pPAasyloilMe OKCHJIbl — HAa OCHOBHbIE, KHCJIOTHbIE H
amdoTepHbIe.

BaaumMocCcBA3H MekAYy BellleCTBAMH, KOTOPhIe
OCHOBBIBAIOTCA HA NMPOMCXOKIeHHH BelleCcTB H HX
XMMHYECKHX CBOMCTBAX, HA3hIBAKT reHeTHYECKH-
MM CBA3AMM.
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169.

i70.

171.

172,

173.

174.

175.

176.

3anonuute TabnuLly, 3anMcaB B COOTBETCTBYIOLUME KONOHKU HOPMY-
Nel oxeupos: Li0, Ag,0, Cl,0,, Mg0, PbO, AlLO;, SiO,, ZnO, SO,, CrO,.

OxcHab!
OCHOBHblE amdorepHble KUCNOTHBIE

CocraBeTe reHeTMuEeCKUE CXeMbl «OKCHA — MMAPOKCUA (OCHOBaHHe,
ampOoTepHbIA TMAPOKCHA, KUCNOTa) —> Conb (Conu)» Ans coeuHe-
HWW JTuTua, Anlomununs u Pocdopa.
HanuwwuTe ypaBHeHus) peaxLiui, KOTOpPBLIE OTBEYaIoT nocnenHeun reqe-
TMMECKOW Cxeme, NpMBEAEHHOW B TeKCTe naparpada. Kak npeepa-
TUTL KanNbLWK KapOoHaT B KanblLMiA MMAPOKCUA C NOMOLLLIO ABYX
nocneaoBarebHbIX peakymMin?
3anuinTe HECKONBLKO FEHETUYECKUX CXEM, B KOTOPLIX NepBbLIM BeLye-
CTBOM fiBNAI€TCA MeTan/ Wik HemeTan/, BTOPLIM — COAb, @ TPRETbUM —
OCHOBaHHWEe UK KucnoTa.
MNop6epure ABe conu, KOTOPLIE B3aUMOAEACTBYIOT APYr C APYroMm ¢
o6pa3oBaHWeM [1ByX HEPACTBOPMMbLIX CONei. 3anuluMTe CooTBeT-
CTBYIOLEe XUMUYECKOE YypaBHEHMUE,
Kak ocywectBuTs Cneayrowme npespaLleHus:

a) Br, - HBr —» MgBr, — AgBr;

6) Al - AICI; — AI(OH); — NajAlO; — Al(SO,)s;

B) S = H,S — SO, — SO; — H,S0, — Na,S0, —» BaSO,;

rZnS — ZnCl, — K,Zn0, — Zn(OH), — Zn(NO3), — ZnCO, — ZnO;

A) CuSO,4 — Cu(OH), —» CuO — CuCl, — Cu(NO;), —» CuS?
HaTpuit maccoit 1,15 r nonHOCTLIO Npopearuposan ¢ BOAO#A, a npo-
AYKT 3TOW peaxuumn — ¢ CynedaTHOW KUCNOTON. BuluucnuTs KONuye-
CTBO BeLueCTBa KUCNOThI, BCTYNMUBLUEN BO BTOPYIO PeakuuIo.
HaKas mMacca anloMUHUI OKCHaa oBpasyeTcs NpU HarpeBaHWK antoMu-
HWI TMAPOKCHAA, NONYYEHHOro B pe3ynsTate peakuwu 21,3 r anio-
MUHUI HUTPaTa C HEOGXOAMMBIM KONUYECTBOM PacTBOpa LWenoyu?

NPAKTUHECKAS PABOTA Ne 2
PeweHue akcnepumeHTanbHbiX 3aaa4

XuMus HEMBICTMMA 6€3 M3YUeHUs BEI|eCTB, IPOBEACHNA XUMM-
HeCKHX peaKnumii. OCyIecTBIAA ONBITH], YUEHBIH MOJIYIaeT HOBLIE
3HAHMHA, MOATBEPXAAET, YTOYHAET MJIM ONPOBEPraeT M3BECTHYIO
UHGDOPMALIHIO O BEMIECTBAX U MX IPEeBPAIIeHUAX.
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XuMUYeCKHIl 9KCIIEDMMEHT — HeoTheMJIEMasi COCTaBHaA 4acTh
u3ydeHus XUMuU. Bo BpeMs ero npoBeleHuA Ka)K/blil YIEeHHUK,
6e3yCA0BHO, IOJKEeH cObIaaTh NpaBuia TeXHUKH 6e30NacHOCTH.

B 7 knacce Bl y3HAJH O TOM, KaK UCCJIeAyIOT BeIecTBa, u3y4JaoT
XUMUUYecKHe peaknuu. B 3Toil mpakTHyeckoii pabore BaM cienyeT
OCYIIIeCTBUTH HECKOJILKO NIPeBpalleHuii BelecTs. BoiscHuTe:

e KaKHe peaKkIuy HY>XHO IPOBeCTH U NP KAKUX YCJIOBHAX;

® KaKue peaKTHUBLI HeOOXOAUMBI;

e TOMeIIaeT JIM ONbITY M30BITOK OJHOrO M3 pEeareHTOB MJIM e

OH Obsi3aTesIeH.

Bo Bpems onbiTa HabaogaiiTe 3a BeleCTBAMH M MPOTeKaHUEM
peakuuu, Aenaitre HeobxoxuMele 3anucu B TeTpaau. [locse sapep-
LIeHUsi 3KCIIEPUMEHTA IPOAHAIN3NPYITE MONyYeHHbIE Pe3yJIbTAThI
M 3aITMIINTe MX BMeCcTe ¢ BhIBOJaAMM.

BAPUAHT |

OcywecTBneHne peakuum
Nno cxemMe XMMHUHECKUX NnpesBpaLyeHun
BaM BblaHbI: MArHMI OKCHA', XJIOPHAHAS KHMCJIOTA, PACTBOPSI
HaTpuil xJ0puaa, HaTpuii kap6oHaTa u HaTpuit oprodocdara.
3ananwe. BoibepuTe peakTHBEI (M3 BHIZIAHHBIX) JJIA CX€MbI ITpe-
BpalLleHMi
MgO 5 MgCl, % MgCO, -5 MgCl, % Mgy(PO,).
M OCYILIECTBUTE PeAKIIMH.

BAPUAHT i

CocraBneHue cxembl
XUMUHECKUX NpeBpaLLeHUit U OCYL|EeCTBNIEHUE peaKUui
Bawm Beiiansl: pacTeops! ¢eppym(11I) xnopuaa, HATPUIA ’MAPOK-
cuzia ¥ HaTpHii opTodocdara, pazbaBiieHHAsA CyIb(aTHAA KMCIIOTA.
3amanue. Ilpeanoxure cxeMy HNpeBpalleHMH (paspeliaercs
HMCIONB30BATH TOJLKO BEIIAHHAIE PACTBOPKI):
ALBAB5T,
rne A — deppym(111) xnopun, B, B u I' — apyrue coegunenus Pep-
pyMa. OcyIIiecTBUTE peaKLiuH.

Ilepen BHIIOJHEHHWEM XMMUYECKOrO 3KCIepuMeHTa (BapMaHT I
yn II ) 3anonauTe Tabmuny:

! BmecTo maranil OKCHAA MOY¥HO B3ATh MArHMil rHIPOKCH]L.
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Dopmyas

BelecTs peaxTHBOB (B nopsake
B CXeMe NpeBpalleHHi HMX HMCTIOJB30BAHHKA)
Al s BT PR e ) | { = )

IIpu nposenenyuy peaxiuu obMena He 6Gepute M3GHLITOK BTOPOro
peareHTa, a AobaBiisiiTe ero pacTBOp Mo KamiaM. Tax MoxxHO n3be-
IKATh NOOOYHBIX PeaKIHii MeXAY PeaKTUBOM, KOTOPBIi HCIIONB3YeT-
C#, M OCTATKOM IPeABIAYIIEro.

Bawm peiicreus, nabmiogenus (hukcupyiite o6pazoBanue oca-
K&, ero BHeIIHUI BHJI, BhIleJIeHNe ra3a, HAJMYue WM OTCYTCTBHE
3araxa, M3MeHeHHe MJIM NOsiBJIeHHe OKPACKHM M T. I1.), BRIBOJAHI, a
TaKKe XMMHUeCKNe ypaBHEeHUs 3anMLInTe B Tabuuny:

IlocnenoBaTeILHOCTH Habmopenuna BriBos
JeMCTBHM
Onuvm 1. OcyuiecTsneHve peakiuu P S

YpasHeHune peaxkuum:

?

K BapunaHty I:

177. Kaxo# 13 BblA@HHLIX PEaKTUBOB Bbl HE UCNONb30BaNnu? MNoyemy?

178. NMomewaeT nu M3GLITOK peaKTUBa, B3ATOrO NS NPOBEEHUS NEepPBoro
NpeBpaLieHna, NPOTEKaHKIO BTOPOW peakumn? OTBET apryMeHTUpYITE.

179. MoXHO NW M3 MarHWiM OKcHaa NONy4YHUTL Marwui optodocdar.
WUCNONL30BaAB UL OAWH U3 BelflaHHbIX peakTuBoB? MNoyemy?

180. NpeanomuTe HECKONBKO PEAKTUBOE, C NOMOLLLIO KOTOPbLIX MArHmit
OHCMA MOXKHO HENOCPEeACTBEHHO NpeBpaTUTbL B MarHuw oprodoc-
¢dar. Hanuwure COOTBETCTBYIOLME XMMUYECKUE YPABHEHUA.

K Bapuanty II:

181. MowHo nn u3 deppym(lll) xnopuaa HENoCpPeACTBEHHO NONYYUTL CO-
eAWHEHWe, 3anucaHHoe NOCNefHUM B NPEANOMEHHOW BaMK cxeme
NpeBpaleHUn, eciv B3ATb NULLbL OAWH U3 BblfJaHHLIX peakTMeoBs? B
cny4ae NoNOKUTENLHOrO OTBETa HalULLIMTE YPaBHEHWE PEaKLIMM.

182. Kakue nocneposaTeNbHLIE NPEBPALLEHUS MOKHO OCYLLECTBUTL NP
OTCYTCTBUU pacTeopa: a) HaTpui optodocdarta; 6) wenouu? OTeeTH
AanTe B Gopme TabnuLbl, NPUBEAEHHON NEPBOI Ha 3TOM CTPaHULIE.
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pasae

IlepuoguyecKuu 3aKOH
U IIepUOANIEeCKas]
cuCcTeMa XMMHYEeCKHX
3JICMEeHTOB

1. 1. MenaeneeBa.
CrpoeHue aTroma

XUMHI0O HEBOZMOXKHO IIPeACTaBUTL 6e3 nepmno-
JMYECKOro 3aKOHA M MEpUOAHYECKOM CHCTeMBbI
XMMHYECKHX dJieMeHTOB. [lepuoanyecKkHii 3aKOH
noMoraeT OObACHHUTHL MHOIMME XUMHYecKue (hak-
Thi, [IPOrHO3MPOBATEL ¥ OGOCHOBBIBATHL PA3JIMMHbIE
3aKOHOMEPHOCTH B MMpe BelyecTB. 3TOT 3aKOH
MJLTIOCTPUPYET NepuoAuYecKas CUCTEeMAa 3JIeMeH-
ToB. OHA COAEPIKUT BasKHelIlINe CBeIeHus 0 HUX,
CJIYIKUT He3aMEHUMBIM ITyTeBOAUTeJIeM 110 Heop-
raHN4decKoi XMMHUM He TOJILKO [JIA yYeHHKa WIH
CTYZEeHTa, HO ¥ JUIst ONBITHOrO XMMuKa. Baiue nep-
BOE 3HAKOMCTBO € NEPHOAMYECKOH CHCTEeMOi
cocToanock B 7T Kiacce. Bul ymeeTe npeicKasblBaATh
XMMHYECKHI XapaKTep 3JIeMeHTa, MaKCHMaJbHOe
3HAYEHWE €ero BAJIEHTHOCTH IO IIOJIOMEHMIO
3JleMeHTa B nepumoaudeckoi cucreme. OTHBIHE
cdepa ee UCIIOJIL30BAHUS JIJIA BAC PACIIMPUTCH.

Bnarogaps OTKPLITUAM B 061aCTH CTPOEHMSA
aToMa NepHOJUUYEeCKHI 3aKO0H I10JIyYHIl MOIHYIO
TEOPEeTUYECKYIO NOAAEPHKKY. BeissCHMIOCH, YTO
XMMHYECKHIl XapaKTep 3JIEMEHTOB M CBOHCTBA
BeIl[eCTB 06YCIOBNIeHbl COCTABOM 3JIEKTPOHHBIX
060s0yeK aTOMOB. Bbl HAyYHJIHCEH ONIpPefeNnAaTh
KOJIMUEeCTBO 3JIeKTPOHOB B ATOMaX ¥ IPOCTHIX
HOHAaX, a CKOPO CMOYKeTe JaBaTh IOJHYIO Xapak-
TePUCTHKY CTPOEHMSHA aTOMOB M HMOHOB BajKHeu-
IIMX 3J1eMEHTOB.
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lNMepBbie NoONbITKU
KnaccupuKauum
XUMUYECKUX 3/IEMEHTOB

Marepuan naparpada nomoer Bam:

» BbISICHHTL, KaK pa3BUBaNUCh NPEACTaB/eHUs O
XUMUYECKOM 3N1EMEHTE;

P y3HaTb O NepBbIX NONbITKax KNacCUpUKaLMM XUMU-
YECKUX 3/1IEMEHTOB.

PazsuTHe mnpeicTaBJeHMH 0 XHMMMYECKOM
anemenre. JlpeBHerpeueckue (puaocohsl CUMTA-
JIM, YTO BCEe BEeIeCTBa COCTOAT M3 YeThIpex
3JIEMEHTOB-IIePBOHAYAJI: OTHA, BO3AYXa, BOALI M
3emid. [1o MX MHEHUIO, 3TH «CTUXMH» ABJIAIOTCH
HOCUTEeJIAMM ONPeIeNIEeHHBIX KAYeCTB, IPUCYIIMX
BeIllecTBAM, — TEeIUIOThI, X0JIOAAa, BJIAXKHOCTH M
cyxoctu. Takux B3risoB npuepKUBAJIHUCE U
AJIXMMUKH,

TepMuH <«3yieMeHT», NpubAMIKaOIMUICH IO
CMBICJIY K COBpeMeHHOMY, nosBuiicsa B XVII cr.
Anrmmiickuit xumuk P, Boityie HasBaJ aeMeHTOM
TO, YTO ABJISETCH IIPENeJIOM Pa3jIO¥KeHUs Bellle-
cTBa. Eciim Ob1 MBI dXHJIM TOrAa, TO CKa3aJy Obl,
YTO 3JIEMEHT — 3TO aTOM. TAKO# CMBICJ BKJIAJLI-
BaJl B CJIOBO «3JieMeHT» ¥ M. B. JlomoHOCOB.

Pparnysckuit yuensrit A.-JI. JlaByasse cuu-
TAaJl 3JIEMEHTOM IIPOCTOE BEIIECTBO, TAK KaK €ro
HeJIb3A Pas3JIOKUTh Ha Apyrue Bemectsa. Ogaako
HbIHE M3BECTHO, YTO HE PA3JjaralTcs ¥ HEeMAaJo
CJIOKHBIX BeIecTB, HanmpuMmep okcuanl Si0,,
Al,0;, a mpocToe BeIecTBO 030H JIEIKO NpeBpalia-
eTcs B Apyroe npocroe — kucaopox: 20; = 30,.
He pasnuuan 3sneMeHT M IIPOCTOE BeIecT-
BO TaKi)Xe aHrIuicKuit yuensii k. [lansToH.
IMosxe JI. . MenzeneeB BLICKa3aJl TaKyi0
Meicnk: «IIpocToe Teno aBnseTcs BelecTBOM... ,
a MoJ 3JIEMEHTOM cJIeZlyeT IIOHMMATHL COCTaBHbIe
YACTH NPOCTHIX M CJIOMKHBIX TEJ».



B mauane XX cT. yueHble YyCTAHOBWJIM, YTO
ATOM COCTOMT M3 MOJIOXKHTEJLHO 3apAXKEHHOTI0
SiIpa ¥ OTPUIATEIIHHO 3apHAXKeHHbIX 3JIEKTPOHOB.
C Tex moOp 3JI€MEeHT CTANM ONpPeAeNdTh Kak 6ud
amomos ¢ onpedenenoviMm 3apadom adpa. B Haiue
BpeM#f, XapakTepua3yf KauyeCTBeHHBLIH COCTaB
BOJZIBI, JII000I M3 BAC CKaX<eT, UYTO 3TO BEIlEeCTBO
06pa30BaHO JBYMsi BUAAMH aTOMOB (C 3apAfaMH
spep +1 u +8), nam ke IBYyMSA BJIEMEHTaMH —
T'naporenoM u OKCHUIeHOM.

IlepBbie NONBITKH KiacCHPHKANMH XHMHYe-
CKHMX 3JIeMeHTOB. B nepuoji cTaHOBJIEHUA HAYKH
XHMMUHM yUeHBIe NBITAJNNCH ¢ HABECTH NOPAAOK»
cpe/l¥ HEeCKOJIBKHMX JeCATKOB M3BECTHBIX B TO
BpeM#A XMMHUYECKHX 9JIEMEHTOB, OCYLLeCTBHTb HX
KJ1accu(puKaLHIO.

Kanaccmpuranua — 3710 pacrnpeaeienue o0beKToB (mpej-
METOB, OPraHM3MOB, SBJEHHH U T. IL.) MO rpynnam HJIH
KJIACCAM B 3aBMCHMOCTH OT MX OOIIMX IMPH3HAKOB.

5 Xumms, 8 kL

B XuMMMM CYIECTBYIOT KJjacCHpPHUKALUMH
3JIEMEHTOB, BeIeCTB, XMMHYECKMX PeaKIuii.

p Kakue KJiacChl HEOPraHWYECKHMX COeIMHEHMM
BaM uaBecTHhLI? YeM coeguHEeHHMsA OAHOrO,
BLIOpAHHOrO BAMHM, KJiacca OTJIMYAIOTCH OT CO-
eMHEeHMI PYTruX KaaccoB?

Knaccupukanmio nNpocThiX BelecTs, Ha OCHO-
BAHUM KOTOPO# MO32Ke BO3HMKJIa MepBasi KJIacCH-
(PUKANUA XMMHYECKHX BJIEMEHTOB, IIPe/JIOXHI B
koHue XVIII cr. A.-JI. JlaByasse. On paszenun
NMPOCTHIE BEILeCTBA HA MEMAANbL N HEMEeMalibl
(HBIHE XMMHUYeCKHe 3JIeMEHThI AeJIAT Ha MemaJ-
nuveckue n Hememanauveckue). Takas Kiaccu-
ukanus 6bU1a caMLIKOM 06Ieil 1 HecoOBepUIeH-
Hoit. HexoTopeie npocTrie BelljecTBa (HanpuMep,
rpa¢uT, TeJUryp) 10 OAHUM CBOMCTBaM HAIOMH-

HaJId MEeTAJIJIBI, a M0 APYIrMM — HEeMeTaJlJbl.
Onuako paszesieHHe NPOCTBIX BELIECTB, a TaKXKe
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Puc. 45.
Harpuit MOXHO
pe3aTb HOXMOM

XMMHYECKHX 3JI€MeHTOB Ha iBe GoJIbIe rpyIIb
CBHIrpaJio BAXXHYIO DOJIb B PASBUTHH XMMHH,

Cpeau MeTaJIOB ¥ CpeAM HEMEeTAaJJIOB OblLIn
OYeHb IIOX0KHe BelleCTBa. YUYeHble 00beJMHUIH
MX B OTZeNbHBIEe rpynnki. IlpocTeie BemjecTsa
Ka)KJ0o¥ rpylnbl NOJYYWIN Takue o0Iue Hassa-
HWSA: [IeJIOYHbIe METaJLJIbl, eJIOYHO3eMeIbHEIe
MeTAaJLNbl, TAJOreHbl, HHEPTHBIE I'askl.

IIlenounvie memannvl. IT0 — MIUTHI, HATPHIL,
Kanui, pyouauit, uesmii, ¢ppasnmii. Oy Jerkue,
MArkue (puc. 45), Jerkomnaskue. B xummyecknx
PeaKIMAX IeJIOYHbIE METAJLUIBI 1IPOSABJISIOT BBICO-
KYI0 aKk THBHOCTS (puc. 46). Ha Bosnyxe B 06bIYHBIX
YCJOBHAX OHH OBICTPO B3aMMOJENHCTBYIOT C KMCJIO-
poOAIOM, BOASIHBIM NAPOM, APYTMMH BeIeCTBAMH.
IToaTroMy MX XpaHAT B KEPOCHHE B repMETHYECKH
BaKPBITBIX cocyaax (puc. 47) vim B amIynax, us
KOTOPBIX yAaJieH BO3AYVX. YKa3aHHble MeTaJlbl
HA3BAJIM ILIEJIOYHBIMM, TAK KaK OHM PEarmpyior ¢
BOJIOH ¢ 0OpasoBaHMeM IL1esioueil — pacTBOPMMBIX
OCHOBaHMI ¢ 0611eit popmysoit MOH.

Puc. 46. Puc. 47.
Peakuus uesus Tak XpaHAT wenovHoie
C BOAOH meTannbi

HJenournozemenvroie memannwt. K arum Berne-
CTBAM OTHOCHAT MAarHM#, KaJbIW#, CTPOHIHUIA,
Gapuit, paguit. OHM HANIOMMHAKIOT [EJIOYHEIE
MeTaJLlbl, PEaAruPYIOT CO MHOTHMMH BellleCTBaAMH,
HO He TaK 3Hepru4Ho. [IpoaykramMmu ux peakmmii ¢
BOJZIO¥ siBJIsiOTCA wienoun’ M(OH),.

! Mareuit ruIpOKCH/ K INENIcYaM He OTHOCHT.
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3710 MHTEpPEecHO
HNuepTHBIM

ras reJinii

ObLT CHauAJIa
ofHapyKeH

ua ConHue,

a Ha 3emie —
yepes

13 ner.

TI'anozenwi. Taxk Ha3LIBAIOT HauboJlee aKTUB-
HbIe HEMETAJIBI — (TOP, XJIOp, 6pom, moxa. OTH
IIPOCTHIE BEIIeCTBA COCTOAT M3 ABYXATOMHBIX
monexya: F,, Cly, Bry, I;. B o0bIYHEIX yCIOBHAX
¢Top ¥ XJI0p — rasel, 6pOM — IKMAKOCTD, & HOA —
TBepzoe BemiecTBo. Hanbonee akTMBHBIM Cpeau
raJIOTEHOB ¥ JAPYTHMX HEMETAJIOB SBJSETCH
¢rop. l'anorens! pearupyioT ¢ BOAOPoAOM ¢ 06pa-
30BaHUEM COEIMHEeHWII, MMeIUX (POPMYJILI
HF, HCl, HBr, HI. OTu coeguHeHEus XOpOIIO
pacTBOPAIOTCS B BOJAE; MX BOAHBIE PacTBOPLI
ABNAIOTCH KMcaoTamu. ['ayoreHs B3aumMoaeii-
CTBYIOT €O MHOrumMu merannamu. IlpogykTsi
Takux peaknuii — conau. IlosTomy HasBaHMe
«PAJIOreHbI» IPOMCXOAUT OT IPevecKoro cjaoBa
halas — coas.

Huepmuble za3vl. 3TM TPOCTHIE BellecTBa
6B1TH OTKPEITH BO BTopoii nonosuHe XIX cr. Oun
MOJIVYMJIM TAKOEe Ha3BAHME, MOCKOJbLKY HE BCTY-
majgm B XMMHYecKue peaknuu. K MHepTHBIM
rasaM OTHOCATCH I'eJiMii, HEOH, aproH, KPpMIITOH,
KCeHOH, paioH. OHH COCTOAT He M3 MOJIEKYJ, KaK
JApyrue rasbl, 4 U3 aTOMOB.

DneMeHTBI, OT KOTOPBIX IIPOMCXOAAT PACCMOT-
PEeHHBIEe TIPOCTHIE BEIIeCTBA, UMEIOT AHAJIOIMMYHbIe
oO1IMe HABBAHWA: WEJNO0YHbLe INEMEHIMbL, WEN0Y-
HO3EMEJIbHbLE IJeMEHIMbL, 2AN02€HbL, UHEPIMHbLC
anemerHmol.

B xorne 20-x rogos XIX ct. Hemenkuii yue-
uhiii B. Jlebepeitaep paccopTHpOBaJ YacThb 11oa00-
HBIX BJIEMEHTOB Ha TPOMKM, WM mpuadwL:

Li,Na, K Ca, Sr, Ba S, Se, Te
Cl, Br,1 Fe, Co, Ni

B mneproii Tpuaze OKasalHuCh IeJOYHbIE
3JIleMeHTBI, BO BTOPOii — ILI[eJIOYHO3eMeJIbHEIe, B
YyeTBepTOil — rajoreHsl. PasMecTHUB 3JIeMEHTH! B
TpHazax I0 YBeJINYEHHUI0 OTHOCUTENbHBIX aTOM-
HBIX Macc, JleGepeitHep 06HApPYIKUJ MHTEPECHY O
32KOHOMEPHOCTD: IOJYCYMMa OTHOCHTENBHBIX
ATOMHBIX Macc JABYX KpailHMX B TpHa/le 3JIeMeH-
TOB INPUOJU3UTENBHO MJHM TOYHO DaBHsNACh
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OTHOCHTeJIbHOM aTOMHOM Macce ¢«11eHTPAJILHOIo»
asnemeHTa. [lokaskeM 3To 1A IePBOii TPHAABI:
A(li)+A(K) T7+39
2 B

Kpowme Toro, cBoiicTBa mpocTOro BemecTsa u
COeINHEHMH 3TOT0 3JIeMEHTA OKA3aJIHCh «IIPOMe-
JKYTOYHBLIMH» 110 CPABHEHHIO CO CBOMCTBAMH I1PO-
CTBHIX BeIlecTB M COeHHEHMIl ABYX COCelHHX
3JI€MEHTOB.

CdhopmupoBaTh TPHAABI K3 OCTATLHBIX 3JIeMeH-
ToB Jlebepeilinepy He yanoch.

B 1865 r. aurnuitckuit yuensiii [[3x. Hoionenac
Pa3MecTHJI H3BECTHLIE B TO BPeM# 3JIeMEHTHI B
PAJ 110 BO3PACTAHHIO OTHOCHTEJIBHBIX ATOMHBIX
MAacc:

HLiBeBCNOFNaMgAISiPSClK CaCrTiMn Fe..
OH 3aMeTHJI, YTO BO MHOTHMX CIYYaAX KarKIbIH
BOCHMOM 3J1eMeHT 1nofo6eH 3JIeMeHTy, 0T KOTOPO-
ro npomssoaniica orcueT. [loxoxxkumu GbLIM M
CoOoTBeTCTBYIOIIHE NpocTrie BemecTBa. ([Tompo-
6yiiTe B 3TOM yGeanThen.) Takas ocoGeHHOCTD
CBOMCTBEHHA 3BYKOBOMY PSAY B MY3BIKE: KaX-
Able IePBAA ¥ BOCBMAA HOTHI HMEIOT OAHHAKOBEIE

Ha3BAHWA M CXOHOE 3ByYaHME.
3aKOHOMEPHOCTh, 00HapyskeHHYI0 Hbio-
_____ T | nenpacom, Hassanu npasuaom oxmas. OHa
%.___.._.- ﬁ ;“?\ cobiofanack B HaYalle pAAa 3JIeMeHTOB, HO
i 3 3 B CN_-41 nanee napymanacs (puc. 48). Hanpumep,

=23 =A,(Na).

- ——=-==""—+{ XPpOM B 3HAYMTEILHON Mepe OTIMYAJICSH OT
W e Aniomunus, a Mauran u Peppym Guinm

coBceM He noxoxu Ha Pocdop u Cynedyp
COOTBeTCcTBeHHO. Yneno 8, Kax csHeTeNb-
CTByeT HCTOPUA XMMHH, CUYHTAJIOCh B TO
BpeMsa MarvdecKuM, HO IIOCJI€ BEISICHEHHS

Cr Ti CTPDOEHMS ATOMA IOJYYHJIO HaYYHOe
obocHOBaHMe.
Puc. 48. Bonee ypayHyio HNONBITKY KJIaCCH)HMKAMH
«OKTaBbi XMMHWYECKHX 3JI€MEeHTOB ocyllecTBUI B 1864 r.
XUMMHECKHUX

HeMenkui xumMuk JI. Mesiep. OH npennoxun
Tabauny, B KOTOPOH pPa3MeCTHJ 3JEeMEeHTHI II0
BO3PACTAHUWIO OTHOCHTEILHBIX ATOMHEIX MACC ¥ B
COOTBETCTBHWH C HX BajleHTHOCTh0. OlHaKO U3-3a

aneMeHToB



183.

184.

185.

186.

187.

TOrO YTO 3HAYEHWH ATOMHLIX MACC H BaJICHTHOCTH
OBIJIM VIS HEKOTOPLIX 3JI€MEHTOB OIIMO0YHBIMM
MM BoobOIe HEM3BECTHBIMHM, HE BCe 3JIEMEHThI
BOIILTH B co3gaHHy0 Meitepom Tabmuy.

OnmncaHHBIe MOINBITKH YYeHBIX OOBEeAMHHUTH
XMMHYecKV e 3JIeMeHTHI IOCI YA OCHOBOI 115
ux obmreit knaccupuranmu. Bexope 1. . Men-
JieJleeB COOBIIMII O CO3AAHHOM MM ITePHOANYECKOM
CHCTeMEe XMMHYECKHX 3JI€MEHTOB.

IlpeacTaBieHMA O XHMHYECKOM 3JIEMEHTE H3Me-
HAJHMCH ¢ PA3BHTHeM HaykH. Panee He pasnuuanu
XMMMYECKMIl 3JIEMEHT M npocToe Beuecrso. Buiau
M3BECTHHI HECKOJBKO IPynn NOA0OHBIX NPOCTHIX
BEIECTB: IIEJIOYHBIe MEeTAJIbI, IeJI09YHOo3eMeNb-
HBle MeTanusl, rajgorensl. Ilodxke GBLIH OTKPBITHI
HHEpPTHBIE rasskl.

IlepBobie NMONBITKH KJAACCHMHKAIMH XHMHYe-
CKHX 3JICMEHTOB OXBATHIBAJIH JIHIIL HX 9ACTh H HE
HMMeJIH Cepbhe3Horo HAyYHoro o60CHOBaHHA.

Y10 paHblle CYMTANN XMMUYECKUM 3/IEMEHTOM U KaK onpeaensior
ero renepb?

Bui6epuTe Npu3kHaku, Kotopble Gbinu mcnonb3osawbl A.-J1. Jla-
Byasbe, B. [le6epeiinepom, [x. Hulonenacom u J1. Merepom ans
KNaccUUKaLIMM NPOCTLIX BELECTB U XMMUYECKUX 3/1IEMEeHTOB: CBOH-
CTBa NPOCTbIX BEWECTB, PaCNPOCTPAaHEHHOCTL ANEMEHTOB B NPUPO-
fie, CTPOeHHe NPOCTbIX BEleCTs, COCTAaB XxapaKTepHblX COeANHEeHHH,
3HAYEHURA OTHOCUTENbHbIX aTOMHbIX Macc.

OxapaKTepu3yiTe pa3mellieHne ANEMEHTOB Kax/oi Tpuabl B. [leGe-
peWiHepa B NepUoAU4ECKON CHCTeMe,

ConocTaBbTe OTHOCHMTENLHYIO aromHylo maccy bpoma ¢ nonycym-
MO OTHOCHTENBLHLIX aTOMHBbIX Macc Xnopa v Uopa.

CpasHuTe psf 3neMeHToB [bx. HbloneHACa ¢ ux nocrnefosarenk-
HOCTbIO B Nepuoauyeckon cucteme [l. U. MeHaeneeBa U Hanaute
OTNNYHKA.
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NMepuoanyecKkum 3aKoH

Martepuan naparpada noMoxer sam:

» NpefcTaBuTb, Kak 6bu1 oTKPLIT 1. U. MeHpeneesuim
NneprUon4ecKMin 3aK0H;

» NOHSTL COflepXKaHne NepruoanyecKoro 3aKoHa;

» BLISICHUTb, KaK €CTeCTBEeHHbIA PAf 3NeMEeHTOB Gbin
npeo6pa3oBaH B NEPUOAUHECKYIO CUCTEMY.

Cosmanne mepHOGHYECKOH CHCTeMBbl XHMHYe-
CKHX 3aemeHTOB. Ilpobrema kinaccupuranum
XMMHYECKHUX dJeMeHTOB yBaekna B 60-e roam
XIX er. 1. 1. Menjeneesa. O ucKay 3aKOHO-
MEPHOCTHM ¥ B3aMMOCBSA3M, KOTOPEIe O6bl OXBaThI-
BAJIM BCE BJIEMEHTHI, & He TOJILKO MX YaCTh.

B 10 Bpemsa 651710 u3BecTHO 63 XMMHUECKHX
anemeHTa. Ha KaKaplii M3 HUX yuyeHBIH 3aBen
«10Cbe» — KapTOYKY, B KOTOPYIO 3aIIMCAJl OTHO-
CHTEJILHYIO ATOMHYIO MACCY 3JIeMeHTa, 3HAYeHHe
€ro BaJICHTHOCTH, CBEJIeHNSA O IIPOCTOM BEI[eCTBe
H COeIMHEHUAX .

Mengeneer cuMTa) BaXKHeiiei xapakTepu-
CTHMKOIl J1eMeHTa Macecy ero aroma. PasmecTusn
3JIEMEHTHI B PAJ 110 YBEJIHYEHHUIO OTHOCHUTEJIBHBIX

Puc. 49. aTOMHBIX Macc (puc. 49), yyeHsbli (KaK ¥ paHblLue
Hauano pspaa Helonennc) sameTus, 4YTo Yyepes onpenaeseHHbIE
3NeMEeHTOB, VHTEPBAaJbl B HEM BCTPEUYAKTCH 3JIeMeHThl, KOTO-
COCTaBneHHoro pble 06pa3yoT CXO/AHbIe IIPOCTHIE BEILeCTBa M CO-
Menpeneesbim' o JIMHeHMS.

H }ﬁ;_tmf B: ] G| Nwlal | Mg | A

1|7 ]9 |11]|12]14]16 24 | 27 |-

* MNoa cumBONOM 3nEeMeHTa — ero OTHOCUMTENbHaRA atoMHan macca. Ha Gonee
TEMHBIX KAPTOYKax — MeTannuyeCKue INeMeHThbl.

Psin HaunHAaETCA ¢ HEMETALIIHYECKOro 31eMEeH-
Ta P'uaporena. 3a HUM CJIeAVIOT MeTAJLIMYECKHe

! ineprusie rasbl GbLIN OTKPLITH TO3KE.
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Puc. 50.

[Ba cocegHUX
¢parmeHTa
pRAa aNeMeHTOB

anemeHTH! JiuTnit m Bepunnuii, 3ateM — HeMe-
TalnudecKue 3jJeMeHTH oT Bopa mo Payopa,
majiee — CHOBA METAUIHYECKHE 3JIEeMEHThI ¥ T. [.
Takum obpasom, xapaKmep 31eMEHMOB 6 pady
nepuoduuecku nosmopsemcs. AHaIOTU4YHbIE BbI-
BOJBI MOMCHO CHEJIATH OTHOCHUTEIBHO MAKCHMAb-
HBIX 3HAUEHMI BAJIEHTHOCTH 3JIeMEeHTOB, COCTaBa M
XUMHYECKHX CBOMCTB BBICIIIHX OKCHJIOB H T. II.

MeHzeneeB pasfieMJl COCTABJIEHHBIN DAL Ha
HecKOoJAbKOo (pparmeHToB (puc. 50), xaxkaAblil U3
KOTOPBIX HAUMHAJICA C TUTMYHOI'O MeTaLIHYeCcKo-
ro 3j1eMeHTa (L1eJIOYHOI0) ¥ 3aKaHIMBAJICH THITHY-
HBIM HEMETAJLIMYECKHUM 3JIeMEHTOM (raloreHom).
ITpm aTOM yueHblit 06HAPYKHI HOBYIO 3aKOHOMED-
HOCTB: 8 Kandom Qpazmernme xapaKmep INeMeH-
moe, ceoilcmea ux npocmolx 6€ulecme, a maxKmee
cocmae u ceoiicmea CoeOuHenuil USMEeHANMCS
nocmenemnHo.

B C N 0 F
11 12 14 16 19
0ai0)| | UbieOn:| o E
Si 3 S Ci

28 31 32 35,5

Si0, P,0s s0; || €10,

PaccmorpyM oOauMH U3 (parMeHTOB psAaAa
anemenTos (puc. 51). Ha nepsom mecTe B HEM
HaxoxauTcsa meno4yHoit asnement Hartpwmii. On
o/lHOBaJIeHTeH, oOpasyeT ocHOBHBII oxcua Na,O
u menous NaOH. 3a Hatpuem cienyer AByXBa-
JeHTHBIM Marsuii, oT KOTOpPOro NpoOMCXOAAT
ocHOBHBIN okeny MgO u MmanopacTBOpHMOE OCHO-
Baaue Mg(OH),. TpeTbe MecTO 3aHMMAET TPEXBa-
JIEHTHBIH AJIOMHMHMI, OKCHJ ¥ THIPOKCH]I KOTO-
poro amdorepHsl. Cneaymonue 3J1eMeHTbl —
HeMerannuueckue: Cummnuii, @ocdop, Cynedyp
u XJiop. MakcumannbHble 3HAYEHNA BAJIEHTHOCTH
3THX 3JIEMEeHTOB BO3PACTaioT OT 4 10 7, a KMCJIoT-
HBIe CBOMCTBa OKCHJIOB M COOTBETCTBYIOLIHMX
KHCJIOT YCUJIMBAIOTCH.

135



YecuneHne metannuyeckoro
XapakTepa 3neMeHToB

Puc. 51.
dparmenTt

pAaa
3NEeMEeHTOB

Si P S Cl

v \ Vi Vil
Sio, P05 S04 Cl,0,
H,Si05 | | H3PO, H,S0, HCIO,

YcuneHue HemMeTannu4ecKoro
XapaKtepa 3aneMeHToB

-
-

E xawdom ¢paemenme memannuueckuii
xapaxmep 3/1e€MEHMOE Yyculueaemcs Cnpaéa
HAN€60, a HeMemanNuvecKuilL xapaxmep — cleéa
Hanpaeo.

ITocne Toro kak psag aseMeHTOB ObLT paszenex
Ha (parmMeHTsl, MeHzeneeB pasmMecTHS BTOPOM
¢parmMeHT mof MepBBLIM, TPETHI — IOJ BTOPHIM
uT. A. Ilonyunnace rabnuna, a B ee ctonbnax oxka-
3aJIMCh NOJI0OHBIE BJIEMEHTHI: IIeJIOYHBIe, 111eJI0Y-
HO3eMeJIbHBIE, ranoressl um ap. Tak B 1869 r.
6b11a cosnana nepuoduieckan cucmema xumuye-
cxux anemenmos. Ilogpobuo o Heit 6yaer uaTu
peds B cleayiolleM naparpade.

IO. V. MeHzenees Ha3BaJ pPAJ 3J€MeHTOB,
COCTaBJIEHHbIH 10 BO3PACTAHMIO ATOMHBIX MAacce,
ecmecmeeHHbiM pAOOM, T. €. TAKUM, KOTODBIH
CYIIeCTBYeT HEe3aBUCUMO OT YeJIOBEKAa B CAMOI
npHpose.

Ileprnogunueckuit 3axon. Co3as nepuoguyec-
KYI0 CUCTEeMY XMMHYECKHX 3JIeMeHTOR, J1. . Men-
nenees B 1871 r. chopmynuposan 3axkon nepuo-
duurocmu, vy nepuoduyeckuil 3aKoH:

CBOVICTBA XMMHYECKHX 3JIEMEHTOB, IIPOCTHIX BEIIeCTB, a
TAKYKEe COCTAaB M CBONMCTBA COEJHHEHHWH HaAXOANATCS B
NePHOAMYECKON 3aBHCHMOCTH OT 3HAYEHHI ATOMHBIX

Macc.

liepuoduunocms 6 xumuu — 3TO NOBTOpPEeHHE
(HO He KONMMPOBaHYE) XMMHYECKOr0 XapaKTepa
3JIeMeHTOB, OCOOEHHOCTEeH CTPOEHHS ATOMOB,



3710 UHTEpecHO
Ilepnomuyec-
KYIO CHCTeMy
ellle HA3LIBAIOT
«BeJIMKVIM
obobieHneM »
BJIEMEHTOB.

COCTaBa, CTPOEHWA ¥ CBO¥CTB Bell[eCTB 4Yepe3
OIpefAesIeHHOe KOJIUYeCTRO 3JIEMeHTOB B MX €CTe-
CTBEHHOM DPSNY.

Bo Bpemena MenzeneeBa ypoOBEeHb PA3BHTHUSA
HAYKH He ObLI 10CcTATOYHO BEICOKMM. IloaTomy
VYEHOMY He YAAJ0Ch PACKPBITH NPHYMHY II€pPHO-
puaHocTH. Ho oH Bepwul, 4To 3T0 06A3aTEJIBHO ITPO-
uszoiiger. Helne 0611en3BeCTHO, YTO NEPHOAHY-
HOCTh B MMPEe XMMHYECKHX 3JIeMeHTOB 00ycJioBJIe-
HA 3JeKTPOHHBIM CTPOEHHEM ATOMOB.

MenzgeneeB He orpaHMYNICH (PAKTHUYECKHUM
MATepPUAIOM, KOTOPLIM PACIIONATANIa XUMHYe-
cKas Hayka. B ciyyae HapylIeHMHA 3JIeMEHTOM
ob1ell 3aKOHOMEPHOCTHM B €CTeCTBEHHOM pAAY
OH COBETOBAJ XMMHKAM IIPOBEPHUTHL 3HAYEHHE ero
ATOMHOM MacChl. YUYeHBIH NpeicKasa He TOJILKO
OTKPBITHE HOBBIX 3JIEMEHTOB, HO ¥ 3HAYEHUSA HX
ATOMHBLIX MAacC, CBOMCTBA MPOCTHIX BEIECTB,
CYLUECTBOBAHME COEJMHEHNI B IPUPOJE U T. 1.

Cnegyer 3aMeTHTb, HTO MONIOKEHHE HECKONBbKHX
3/1eMEHTOB B eCTEeCTBEHHOM psifly He COOTBETCTBYET
BO3pacTaHMI0 OTHOCHTENbHbIX aTOMHbIX Macc. Meh-
AeneeB pasmectun, Hanpumep, Tennyp nepeg
Hogom, xota macca aroma Tennypa HeMHoro 6onb-
we. Y4eHbli NpMHAN BO BHUMaHHe, 4To npocroe
BeLjecTBo HoA ABNseTcH 6onee aKTHBHLIM HeMeTan-
NIOM, YeM NMPoCToe BelWecTBO Tennyp, Toxe HeMe-
Tann. 3HaquuT, HeMeTaNNnYEeCKWA XapaKTep cHnbHee
Bbipa)<xeH y anemeHTa Uoga, u ero Mecto — nocne

Tennypa.

B cBoeii nepuoguueckoi cucreme 1. 1. Merge-
JleeB OCTABHUJI IYCTHIE KJIETKH M CYMTAJI, YTO OHH
JOJIXKHBI IPUHAJIEIKATE €Ile He OTKPBITBIM, HO
CYILIEeCTBYIOIMM B IpMpoOZe 3JleMeHTaM. Berope
6BLNT OTKPHIT MEePBLIN 3JIeMeHT, NpPeACKA3aHHBIN
MenpgeneessiM (ero Haspaam lannuem), sateM —
Bropoit (Craupnwuii), tpern#t (Iepmanmii). 3o
66L10 TPRYMGOM MEPHOANYECKOro 3aK0HA, KOTO-
phHiil IPOABUI He TOJABKO 0606IIAKNIVIO, HO ¥

PeICKAa3aTeILHYIO CHITY.
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188.

189.

190.

191.

192.

IMTepuoduueckuii 3aKon — 00uUH U3 OCHOBHBLX
3aroH06 npupodvi. OH pacKpbIBaeT €AMHCTBO
XMMHYECKHUX 3JIEMEHTOB ¥ B3AHMOCBA3b MEXIY
HuMu. Msyuas xumuio, Bel OyzeTe yacto obpa-
IaTbCA K 3TOMY 3aKOHY, HAXOAMTHL HOBBIE
¢aKThl, KOTOpPbIE IOATBEPIKAAIOT €ro, H, MoJb3y-
SCh MM, NpeJCKasblBaATh XMMHYECKHE CBOMCTBA
MIPOCTBIX ¥ CJIOYKHBIX BEIECTB, BO3MOXHOCTH MX
XMMHYECKHX IIPEeBPAILEHHIA.

Pacnonoxus XxuMHYeCKHe 3JIeMEeHTHI B PAJI 10
BO3pACTAHMIO OTHOCMTEJNBHBIX ATOMHBIX Macc,
J. H. MenjeneeB OTKPbLJI NePHOHYECKHI 32aK0H.
Yyensnid ¢hOpMyJIHPOBAJ €ro TAK: CBOMCTBA XMMM-
YeCcKMX 3JIEMEHTOB, NMPOCTHIX BEIecTB, a TaKKe
COCTAB M CBOMCTBA COE/[MHEHHII HAXOAATCS B NMEepHo-
JAMYEeCKO#H 3ABMCHMOCTH OT 3HAYEHMH ATOMHBIX MACC.

IlepropMyeCcKMi 3AKOH — O/JIHH H3 OCHOBHBIX
3AKOHOB NPHPO/IbI, KOTOPHIH PACKPHIBAET €/lHH-
CTBO XHMHYECKHX 3JE€MCHTOB H B3aMMOCBA3b
MeKy HHMM.

Hak Bbl NoHUMaeTe 3Ha4YeHWe CNoBa «NepUoaMYHOCTE»? K Kakum
U3MEeHEeHUSM B NPUpoAEe NPUMEHKUMO 310 cnoBo? ConocrasbTe ero
CO CNnoBamu «HEeNPepPbIBHOCTb», «NOCTENEHHOCTb».

Pazmectute anemenTtl F, C, B, O, N B nopsgke ocnabneHums wx
HeMeTan/IM4eCKoro xapakrepa.

Y Kaxkoro 13 anemeHtoB — Kanua wnu Kanbuus. bepunnus wnu
Nutna — mMeTannMyecKkuin xapakrep BolpaxeH 6onee apko? Kakown
M3 COOTBETCTBYIOWMNX METANNOB AoMKeH ObiTb 6onee aKTMBHLIM B
XMMUYECKUX peakumsx?

Mcnonb3ya nepuoguyecKyo CUCTEMY, CKaXUTE, Ha CHONbKO 6onblue
3/IeMEHTOB W3BECTHO CErogHs, Yem 6bino u3sectHo Menaeneesy.
Hahgute B nepuon4eCcKon CUCTEME HECKOMbKO Nap 31eMeHTOB. B
KaMmJ/I0M M3 KOTOPbIX 3NIEMEHT ¢ 60MbLUMM NOPSAKOBLIM HOMEPOM
MMEET MEHbLLLYID OTHOCHUTENbHYIO aTOMHYIO Maccy.



Nepuoauydeckas cucrtema
XUMUYECKUX 3JIEMEHTOB

37O HHTEPEeCHo
HN3secTHBI
HECKOJIBKO
COTeH
BApPHAHTOB

M Pa3sHOBU]I-
HocTell epyo-
JuYeCKoit
CUCTEMBI
XKUMMYECKHUX
3JIEMEeHTOB.

Martepuan naparpada noMoxer Bam:

» Mnonb30BaTbCA pasHbiMKM BapuaHTaMu nepuvogmnye-
CKOW CUCTeMbl;

» nonyqarb MHGOPMaUMIO O XMMHYECKHUX 3NTeMEHTax
M3 Nepuognu4ecKon CUCTEMbI;

» npeAcKasbiBaTth xapakrep 3neMeHTa, MCXOAA U3 ero
pa3MelleHns B NepuoguyYecKon CUCTEME.

IlepuogHuecKan cHCTeMa — HCTOYHHK CBee-
HUI 0 XMMHYecKHX snemenrtax. Ilepmonuueckasn
cHCTEMa XMMHYECKHX 3JIEeMEHTOB SIBJIAETCH He-
OTBheMJIEMbIM ATPHUOYTOM MIKOJIBHOIO XMMHYECKO-
ro kabureta. Ee Mmo)KHO HaiiTi B n0o6om yuebuuke
o xumuu. I[lepyoguyecKyio cucTeMy MCIIONb3YIOT
VIeHMKH, CTYAEHTHI, IIPernojaBaTesn, HayuyHble
paGoTHHUKM, Be/lb OHA COJEPIKUT BarKHEHIIIne cBe-
OeHUS 0 XMMMYECKHX 3JIeMeHTaX. 3Has I10JI0¥Ke-
HMe B Hell 3JleMeHTa, MOX¥KHO OXapaKTepH30BaTh
CTpOEHME er'o aTOMa, MPeJCKa3aTh CBOMCTBA MpO-
CTOrO BEll|eCTBA, PASJIMYHBIX COSIMHEHHM,

[Nepuogunueckas cucrema nmeet popmy Tabam-
uel. [ToaToMy ee HA3BIBAIOT MAOJLUYHbLM 8blpa-
neenuem nepuoduneckozo 3axkona. Cymecrsyer
ABA OCHOBHBIX BAPUAHTA CUCTEMBl — KOpOMKUU
(popsan 1) u dnunnbiic (npunoxenve). Koporkuii
BAPMAHT MCIIONB3YIOT Yalle; oH Gonee yao0HBIH 1
KOMIIAKTHBIN.

Ka)xaplil aJleMEeHT HAXOAUTCA B ONpe/leNIeHHOM
KJIETKE NIepUOIHNYEeCKON CHCTeMB] (MCKIIYeHne —
I'maporen). Bam uasecTHO, 4TO B Hell 3anvcaHa
Taxkasa MH(pOopMaIHA:

& CHMBOJI BJIEMEHTA;

€ro MOpAJKOBBIH HOMED;

Ha3BaHMeE 3JIeMeHTa;

3HAYEHNE OTHOCHUTENbHOM ATOMHOM MaCCHI;
HasBaHMe IIPOCTOro BeIlecTBa, €CJIM OHO OTJIH-
YyaeTcs OT Ha3BaHHA 3JIEMEHTA.
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P Kakue cBeieHMA MOIKHO MOJIYYHTH M3 NE€PHO-
AuYecKoli cucTeMsbl 06 aemenTe Ne 9?

JobaBuM, 9TO B KIIETKaX KOPOTKOr'O BApDHAHTA
TIepHOANIECKOH CHCTeMbI COAePIKaTcA JaHHbIe 00
3JIEKTPOHHOM CTpOeHuH aromoB (oHO Oyaer
PaccMOTPEHO IO3Ke).

B kneTkax ANMHMHHOIO BADHAHTA CHCTEMBbI IIPH-
BeJleHbl TOJBKO NOPAAKOBLIE HOMEPa, CHMBOJILI H
HAa3BaHU 9JIEMEHTOB, 4 TAKKEe HAa3BAHKA HEKOTO-
PBIX IIPOCTHIX BEIECTB.

Crpoenne nepuoamyeckoit cucremsi. Cocras-
HBIMH YaCTAMH NePHOAHMYECKOH CHCTEMBbI ABJA-
I0TCA nepuodel U zpynnul.

Ilepnon — 3710 pparMeHT €CTECTBEHHOrO Psiia 3JIeMEeHTOB
OT WEJIOYHOrO 3JIeMeHTa' 10 HHEePTHOrO.

Kaxxap1it BapUaHT nepHOANYECKON CHCTEMBI
UMeeT ceMb NepuoAoB. B AiMHHOM BapHaHTe
NepPHOIOM ABNAETCHA OJHA CTPOKA CHCTEMEI, 4 B
KOPOTKOM — OJHA MJIM JIBe COCeJHHEe CTPOKH.
ITocneauuit nepuos COTEPIKUT NYCTHIE KIETKH
(cooTBeTCTBYIOLIHE 3JIEMEHTHI €11]e He OTKPbITHI).

Ilepsriit nepuon (B HeM uMeeTcs 2 3JIeMeHTa),
BTOpO# u Tperuii (cogeprxart no 8 ajeMeHTOB)
HAa3BIBAIOT MAAblMU nepuodamu, a 4€TBEPThIH,
nAaATeI# (1o 18 anemeHTOB), Mectoi (32 anemen-
Ta) ¥ ceAbMOH (B HeM nmoKa 29 3j1eMeHTOB) —
Oonvuiumu.

IMepuoae! BymepyioT apabckumu nugpamMu.

I'pynnma — cToNIOMK 3JIEMEHTOB B KOPOTKOM BapHaHTe
NePHOANYECKO CHCTeMBbI HJIH IBA CTOJOHKA B JJIHHHOM
BApUAHTE.

ITepuognyeckas CHCTEMa COIEPIKHUT BOCEMb
rpyniu ajieMesTos. UX npHHATO HyMepoBaTeL pUM-
ckumu nudpamu. Kaxpaas rpynna cOCTOMT H3

! Iepserit nepuoj HauwHaeTcH ¢ I'maporesa.
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ABYX nodzpynn — znaeroil u nobourol. I'nasHeie
noArpymnis: 0603HaYEHbI B nepuoANIECKO# cHcTe-
me GyKBOit a, a nobounsie — GyxBoit b. B xopor-
KOM BapMaHTe CHCTeMbl CHMBOJIbl 3JIEMEHTOB
TaBHBIX IIOATPYIII CMEIeHbl BJieBO OT LEeHTpa
KJIETOK, & CHMBOJIBI 3JIEMEHTOB MOOOYHBIX MOA-
rpynn — Brpaso. ['iaBHas NOArpynna cCoaepuT

Puc. 52. GoJIBIIle 3IeMEHTOB, YyeM nobounas. Pacnossars
'::y'::lo::" HOATPYIINBI MOXKHO IO IBETY KJIETOK: KJIeTKH
NOATPYNbI aJIeMEeHTOB rJIABHLIX ITOArPYII OKpalleHbl B PO30-
B pparmeHTax BBIH MJIM 3KENTHINA LBET, 4 3JIEeMEHTOB NOGOYHBIX
AnuHHoro (a) HNOATPYIN — B CHHMI HIIH 3€JIeHbIH.
:::":;mmz';o (©) dparMeHTHl JBYX BapMAHTOB MEPHOANYECKO
NepUOAMYEc- CHCTEeMBI C YKa3aHHeM IepHOoJIOB, Ipyni u I0A-
HOW CHCTeMBI rpyIN nDpeAcTaBieHs Ha puc. 52.
rnasHble Noarpynnsl
NOGOYHBIE nonrpynnu\L
e n,'_m-,—|—ﬁ %[ b | s n‘m’ﬁa Via | Vila [Vilia
1 H = s He |
2 Li [ Be B _[C [N ]O |[F INe
3 Na | Al [Si [P |S |Cl |Ar)
4 K | Ga [Ge |As |Se |Br |Kr
-
o
rnaBHble NoArpyNnb
Tpymeda I bla 11 bla 11 b|a IV b
TlepHoasl
1
2 Li Be B C
3 Na Mg |Al Si
4 K Ca Sc Ti
Cu Zn|Ga [ Ge
5 Rb Sp Y Zr
Ag Cd | In Sn
6 Cs Ba La Hf
Au Hg|Tl | L
" Fr Ra Ac Rf
Uub| | Uuq
6
noBo4HbLIe NOArpYNNb
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P Hasosute anements! 1 u IV rpynn, xoropsie
NPHHAAJNEXAT: &) IJIaBHBIM IIOATPYIIIAM;
6) mo6ouHBIM MOATPYIIIIAM.

B HM¥HE#H YacTv KOPOTKOIro M J/IMHHOIro BapH-
aHTOB NepHoAHYECKOH CHCTEMbI MMEIOTCA ABa
OTAeNIbHbIX psfa, B KaX4oM U3 KOTOPbLIX HaXo4MT-
ca 14 3nemeHTOB. B BepxHem psgy pa3meLlyeHbl
3anemeHTsl ¢ 06WMuM Ha3BaHHMEM «laHTaHOMAbI»
(1. e. noxoxue Ha JlaHTaH), a B HUXHeM — «aKTH-
Houabi» (Noxoxue Ha AKTMHMIH). BonbWHUHCTBO
3THX 3nemMeHToB 6biin OTKPLITLI B XX 1. OHM BXogaT
B €CTECTBeHHbLIN Psif] 3NeMEeHTOB M NpuHaanexar
no6oyHoi nogrpynne Il rpynnei. JlaHtaHougbl —
anemeHTbl 6-ro nepuoga, aktuHouasl — 7-ro. [ns
yaoberea (4To6bl He fenuTb KneTku JlaHtaHa v
AKTHHMA Ha 15 vacren gns pa3meujeHHs B HHX
JlaHTaHa u naHTaHOMA[OB, AKTHHMS M aKTUHOMAOB)
3TH 3/1eMEHTbI BbIHECEHbI 3a Npefenbl OCHOBHOIo

nons nepuqqnqecuoﬁ CHUCTEMDbI.

3HasA MOJM0YKEeHHe 3JIeMEeHTa B epHOANYeCcKOoil
cuCTEME, MOYKHO JIeJaTh PasJIMYHbIE NTPOrHO3kbI.
OnuH U3 HEUX KacaeTcd XMMHYeCKOro XapaKTepa
anemveHTa. B T Kjlacce BBl y3HAJH, 9TO B AJIUHHOM
BapUAHTE CUCTEMBI TPOBEJEHA JIOMAHAHA JIMHUS,
CJeBAa ¥ HHXKEe KOTOPOil HAXOAATCA MeTalJauye-
CKHe 3JIEMEHThI, 8 CIIPABA U BBILIIE — HEeMEeTAaJLIH-
yecKue. HeKoTopsle 3JIeMeHThI, pa3MeleHHEIe
oxono arou nuHuu (Ge, Sb, Po), obpasyror npo-
CTBI€ BEI[ECTBA, KOTOPHIE IO OAHUM CBOHCTBaM
HANIOMUHAKT METAJLIIBI, 4 II0 APYI'HM — HeMeTall-
nel. JlobaBHUM, YTO B riIaBHLIX NOATPYIIIIAX COmEp-
JKATCA KaK MeTAJLTMIeCKHe, TAK U HeMeTainye-
CKMe 3JIEMEHTEHI, 4 B MOOOYHBIX NMOATPYNIAX —
TOJILKO MeTaJJiMyecKHe 3JIeMeHThI' .

P OneMeHTHI KAKHX THIIOB HAXOAATCH B TOA-
rpynnax Ia, Ib, IVa, IVbH?

! BeMeHTEI TOGOYHEIX MOATPYII HASBIBAIOT NEPEXOTHbLMU.
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HauboJyee CXOAHBI APYT C APYTOM 3J€MEHThI
ONHOH MOATPYIIIbI, 8 MEXAY IJIEMEeHTAMMU IJiaB-
HO¥ ¥ MOOOYHOM MOATpyHN KaKAO#M I'PyNIIbI
HepeIKO CYLEeCTBYIOT 3AMETHEIE PA3THIH.

Iepuoguueckan CHCTeMa XMMHYECKHX 3JIeMeH-
TOB ABJAAETCA TAGJIHYHBIM BEIpAZKEHHEM IIEPHOIM-
YeCcKOoro 3aKOHA.

CyuiecTByrOT [Ba BapHMaHTa NePHOAHYECKOH
CHCTEMBI — KOPOTKHM M AJuHHBbIM. Kamaeni sapu-
aHT CHCTeMBbI COCTOMT M3 NEePHOIOB M TPYTIN, 8 KakK-
[iasi rPyTINa MMeeT riiaBHYI0 M II0G0YHYIO0 ITOArpy bl

Ilepuon — 3aTo (pparmMeHT ecTeCTBeHHOro psaaa
asmemeHTOB. OH HAYHHAETCHA CO LEJOYHOIO J1eMeH-
Ta, & 3aBepuiaerca HHepTHeM. I'pynma — crondonk
3JIeMeHTOE B KOPOTKOM BAPHAHTE INePHOIHYECKOH
CHCTEMBI MJIM 1B CTOJOHKA B IIIMHHOM BAPHAHTe.
B rpymnax (moarpynmnax) HaxoaaTcsa noaobubie
3JIeMeHTBI.

Jlomauas IMHMA B JIHHHOM BapHaHTe IICpHOAH-
YeCKOM CHCTEMBI JIeJIMT ee Ha aue yacTtu. Cnesa u
HMIKE ITOM JMHMM pa3MelleHbl MeTaJIIHYeCcKHe
3JIEeMEHTBI, & CIIPABA M BhILIE — HEMeTAJJIHYEeCKHe
3JIeMEeHThI.

g
>

193. Kakyio 4acTb NepuoauHEecKOon CUCTEMbl Has3biBalT NEepuoaomM?
CHONbKO nepuoaoB cyulecTByeT? CpaBHMTE MX N0 KONUYECTBY
3NEeMEHTOB.

194. Y10 Ha3bLIBAIOT rpynnomn xMMU4ecKux anemeHtTos? CHONLKO rpynn B
nepuoavyeckKon crcreme? CKONbKO NOArpynn UMEEeTCH B Har/aoH
rpynne? Kak ux HasbiBaioT U pasnuyatnT?

195. B Kako# rpynne nepyoauHeCcHOn CUCTEMbl COAepXUTCa Gonblle
BCEro 3neMeHToB?

196. HazoBHTE 3NEMEHTBI, KOTOPLIE Pa3MeLLeHbl:
a) Bo 2-M nepuogae, V rpynne;
6) B 5-m nepuogae, IV rpynne, rnagHon Noarpynne;
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B) B 4-m nepuoge, VIl rpynne, noGoyHou noarpynne;
r) B 6-m nepuopae, VIl rpynne, noGo4HoM noarpynne.
Ana KaWaoro aneMeHTa yKamure nopsaKoBbii HoMep.

197. Cpeaun npuBeAeHHbIX YUCen HanauTe Takue, KOTopble COOTBETCTRY-
10T MOPSAKOBLIM HOMEpam MeTanNUYeCHUX U HemeTannuyecKux
anemeHToB: 1, 6, 16, 30, 35, 58, 92, 110.

198. Ucxoan u3 pasmelieHuMs B nepuoanyeckon cucreme bBpoma, Mar-
Hua, MaHrana, CeneHa, yKamure, METANTUHECKUM UK HEMETaNNu-
YECKUM ABNRETCH KaM /bl INeMeHT.

199. HaszoBute No aBa anemeHTa, Hambonee CXoAHbLIX C TAKUMHU 3NEeMeH-
Tamu: a) CtpoHuuem; 6) HHoGuem; B) CtaHHyMoM; ) Xnopom.

3 CTpoeHue aToma

Marepvwan naparpada NOMOXeT Bam:

» BbIICHUTL CTPOEHUE aToma U CocTaB ero aapa;

» onpeaenatb KONUYECTBO 4YacCTUL, Kayaoro ytuna 8
aromMax pas/InyHbIX 3NEMEHTOB.

Cocrar aroma. IlpencrasneHus [apeBHHX
dunocodos 06 aromMe Kak 0 Menbyaiei ogHu-
POAHON M HEeAeNMMOH YACTHIIE He MEHAJIHCH B
TeyeHHEe MHOruX cronieruii. OHAKO BO BTOPOI
nonosuHe XIX cr. yuyeHbsle OOHAPYIKHUIH, YTO B

Puc. 53. aToMe HMeloTCH ere 6ojiee MeJKHe YaACTHILbI.
Mopens atoma N3 kypca xumuu 7 KJIaCCA BAM H3BECTHO:
pporena —

e aTOM — 3TO HAMMeHbIIas 3JEeKTpPOHEH-
TpaJbHAas 4YacTHIA BelllecTBa, KOTOpas
COCTOMT M3 IOJIOXKHMTENBHO 3apAIKEHHO-
ro AApa ¥ ABHXKYINHXCHA BOKDPYTr HEro
OTPHIATENBHO 3apAXXE€HHBIX 3JIEKTpPO-
HOB (puc. 53);

e BeJIHYMHA 3apAfa sAApa H KOJHYECTBO
3JIEKTPOHOB B ATOME COBIIAJAIOT C IOpsAA-
KOBBIM HOMEPOM 3JIeMEHTa;

® S/IpO B AECATKH THICSAY Pa3 MEHbIIE aTOMA.

anemeHTa N2 1

a4p0




TanpHeiinnue HecNeAOBAHNA CTPOEHUHA ATOMA B
Hayaje XX cT. MOKa3ajaH, 4TO B AZpE COIEPIKAT-
CH YACTHIbI IBYX THIIOB — NPOMOHbL' ¥ Heilmpo-
not’. Uix oblee HasBaHue — HYKAOHbL .

IIporon uMeeT TaKoii JXe 3apaAa IO BeJIMYHNHE,
YTO U 3JIEKTPOH, HO MOJIOXKHATENbHBIH: +1. Konn-
YeCTBO NPOTOHOB ONpeJieNsieT 3apAA ANpa aTOMa;
OHO PABHO KOJIHYECTBY 3JieKTpoHOB. HeliTpon —
HesapsxenHasa yactuna. Ilporon o6o3HavaT
p', a He#iTpOH — n°.

Jlna xapaKTepUCTHKH YaCTHIl, KOTOPbi€ BXO-
OAT B COCTAB ATOMOB, KaK U JJNA cCAMHX aTOMOB,
HCIIONB3YIOT He abcoNMoTHBIe, & OTHOCHTEIbHbIe
maccnl. Macesl OpoToOHA U HeHTpoHa NpubIH3H-
TeibHO oaMHAKOBBEI U 1oyt B 2000 pa3 npessl-
AT Maccy dJIieKTpOHA. 3HAYEHNA OTHOCHTEJb-
HBIX Macc NpoTOHA M HEHTPOHA PABHBI eIHHHILE.

Hrak, B aromMe HAXOAATCA YaCTHIbI TpPexX
TUIIOB — C TOJIOXKHTENbHbIM, OTPHLATEBHBIM

Cxema 15.
CocTas 3apAaMH, 8 TAKMKe TaKHe, KOTOphIe 3apsaja He
aroma umeroT (cxema 15).
— | ATOM J ——
Y
| ] I 3neKTpoHbLI
/\

P Le
(" NpotoHs! ) ( HenTpoHb! j

&

nl:l

DJIeKTPOHBI IPHTATHBAIOTCA K AAPY aTOMa TaK
Ha3bIBAEMbIMH 3JIEKTPOCTATHYECKHMH CHJIaMH,
OJHAKO He NAaAaI0T HA Hero, MOCKOJBKY JABHIKYT-
cs ¢ 6onemoii ckopoceThio. [IpOTOHEB! 1 HEHTPOHEI
yZepyKUBalTCs BMecTe B Anpe Gnaroxaps aew-
CTBHIO 0COOBIX, «AepHbIX», cui. [Ipupony aTux
CHJI ITOJTHOCTEIO BHIACHUTEH NNOKA He YAaJI0Ck.

! TepMuH DPOMCXOAMT OT IrpedYecKoro cyoea protos — mepsbii, Mpo-

cTenImmii.

4 TepMUHE DPOMCXOAWT OT JIATHHCKOrO CIOBa neutrum — HH TO HHM IPyTOe.
3 TepMMH IPOMCXOAXT OT JJATHHCKOTO €JI0Ba nucleus — sapo.
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IIpoTonBoe 1 HyxkaoHHOe uucna. KomruecTso
IIPOTOHOB B ATOME HA3BIBAIOT NPOMOHHbLM YLUCIOM.
Ero ykasbIBaloT HHXKHHUM HHJIEKCOM CJIEBA OT CHM-
BOJIa 3yeMeHTa: ,Be.

P Kakue 3HAYEHMSA NPOTOHHBIX YHCEJ HMEIOT
anemenTs! Piuyop u Hatpmit?

YyursiBas CTPOEHHE aTOMAa, MOXHO JATE TAKOE
onpeaesieHue XMMHYECKOro aneMeHTa:

XHMMYCCKHH JIEMECHT — BH/I ATOMOB C ONpe/JIeJIeHHbIM
NPOTOHHBIM YMCJIOM,

HyxnoHnuoe unciao

CyMMapHOe KOJIHYEeCTBO IIPOTOHOB B HeM-
TPOHOB B ATOME HA3BIBAKOT HYKJAOHHbLM

- 'B yucaom. Ero obosnauarT 6ykBoit A, a sHa-
= 4D€ YeHMe 3AMHUCBLIBAIOT BEePXHUM HHAEKCOM
[Iporonnoe uncso cJieBa OT CUMBOJA aneMeHTa: ‘Be.

Puc. E4
Moaens atoma
Bepunnua

Jns

20 aneMeHTOB
A=A,
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O6o3navyeHue aTOMa ¢ HyKJOHHBIM U IPO-
TOHHBIM YHCHamu: jBe.

KonuyecTBo HEeHTPOHOB PABHO PazHOCTH
MEXAY HYKJOHHBIM ¥ TPOTOHHBIM YHCJIA-
Mu. OTHX JacTuil B arome Bepuinusa Ha-
cuuTeiBaercs 9 — 4 = 5 (puc. 54).

CyumjecTByeT pBajnaTh 3J€MEHTOB, ¥
KaMJ0ro U3 KOTOPbIX BCE€ ATOMBI UMEIOT
ONHMHAKOBbIE HYKJOHHBIEe uYucia (OHU
IMOUTH COBHAAAIOT € OTHOCHTEIBHBIMHU
ATOMHBIMH MACCAMM, IIpUBEJEHHBIMHY B
rabmune 1. U. Meugeneesa):

Be, F, Na, Al, P, S¢, Mn, Co, As, Y, Nb,
Rh, 1, Cs, Pr, Th, Ho, Tm, Au, Bi.

Onpepenure KOMUYECTBO YACTHI, KaXKAOTO
Tuna B aromax Pnyopa u Hatpus.

OcranbHbIe 3JIEeMEHTH HMEIOT aTOMBI C PASHBI-
MU HYKJIOHHBIMU yHcaamu. IIpuuuny aToro pac-
CMOTPHM B CHeAy0IleM naparpadge.

HanoxeHHOE BEHIIIE MOYKHO 3AIIHCATDH € ITIOMO-
L0 (GOpMYJI.



3710 MHTEPECHD
HeycroityuBbie
AApa TaKkxKe
HUMeTCH
BaToMax
Texuerus
(anemMenT

5-ro nepuojia)
u IIpoveTusn
(anemeHT

6-ro nepuopaa).

e TlocKONBKY aTOM B [€JIOM 3JIEKTPOHEHTpaJIeH,
TO B HEM COIEPYKHUTCH OAHUHAKOBOE KOJUUECTBO
IIPOTOHOB U 3JIEKTPOHOB, PABHOE IOPAAKOBOMY
HOMEpY 3JIeMeHTa:

N(p') = N() = Z.
KOMHMYEeCTBO KONMYeCTBO  IOPAAKOBEHIH HOMep
NPOTOHOB  SJIEKTPOHOB  sJemeHTa

e KosnmdecTBOo HEMTPOHOB B JIIOOOM aTroMe paBHO
PasHOCTY MY HYKJIOHHBIM YHMCJIOM H KOMH-
YEeCTBOM MPOTOHOB (3JIEKTPOHOB) MJIM TIOPAN-
KOBBIM HOMEPOM 3JIEMeHTa:

N(n®°)=A-N(p')=A—-N(e)=A - Z.

KOJHYeCTBO HYKJIOHHO€ TTOPAAKOBEIH

HeUTPOHOB YUCTIO HOMED
ajieMeHTa

o KonuyecTBO HEHMTPOHOB B aTomMax ABajllaTH
VKA3aHHBIX 3JEMEHTOB MOXHO BBIYMCIATH,
HCIIONB3YS 3HAYEHHEe OTHOCHUTEJNIbHBIX ATOM-
HBIX Macc:

N(n") = A - Z.
ROJI“H'-IBC‘I'BO OTHOCHTeIbHAA NOPAAKOBLIN
HEHMTPOHOB AaTOMHAasA Macca HOMEp aneMeHTa

IIpocThbie MOHBI 3TEMEHTOB COAEPIKAT CTONBKO
NPOTOHOB M HEMTPOHOB, CKOJIBKO M ATOMBI, HO
OTJIMYAIOTCH OT HUX KOJIMYECTBOM 3JIEKTPOHOB.
Tak, B auuoHe F cozepxurcs Ha 1 anexTpoH
Gonpue, yem B atome F, a B katnone Be®' — Ha
2 aneKTpoOHA MeHbIIe, YeM B aTome Be.

P CKOJNBLKO NPOTOHOB, HEMTPOHOB M 3JIEKTPOHOB
Buosax Al ul?

figpa ¢ GonbIIMM KOJMYECTBOM NPOTOHOB
(cebie 83) meycroiiynsbl. OHM pacnajaTcs Ha
MeHbIIHEe AAPA, OTAeNbHBIE YACTUIBI. JTOT IPO-
necc HasBIBAIOT paduoaxmuétbim pacnadom. Ero
u3yualoT Ha ypoKax ¢pusuku. HeycroiuusocTs
fonmpmINX sAgep — NPHYHHA TOTO, YTO B IPHPOAE
HeT 3JIeMEeHTOB C IIOPAAKOBEIMM HOMEpaMH, IIpe-
eermaommmu 92. X aToMel mony4eHs! B 1abopa-
TOPHUAX € UCIOJIL30BAHHEM YHMKAJIBLHOrO 000py-
NOBaHUA, KOTOPOE AaeT BO3MOXKHOCTE (QPHKCHPO-
BATH YACTHI(bI, CYLLECTBYIOIIHUE JOJI0 CeKYHbI.
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BbiBOAbI

ATOM COCTOMT M3 AAPA M 3J1eKTPoHOB. Aapo uveer
NOJIO¥KUTeNBHBIH 3apA; B HEM COEPKATCH IMPOTO-
HBI, HEHTPOHBI H COCPEOTOYEHA IIOYTH BCA Macca
aroma. KosmdecTBO0 IPOTOHOB H 3JIEKTPOHOB B ATOME
oauHaKoB0. OHO COBNAaET C MOPAAKOBLIM HOMEPOM
anemenTa. KonwyecTeo HeHTpOHOB B aTOME (18
20 aneMeHTOR) paBHO Pa3HOCTH ME/IY OTHOCHTENb-
HOM 2TOMHOM MAaCCOM H KOJIHYE€CTBOM NPOTOHOB.

IlpocTelie KAaTHOHBI COAEPKAT MEHBIIE BIEKTPO-
HOB, Y€éM COOTBETCTBYIOLHE ATOMBI, & NMPOCTHIE
aHuoHBI — GoJblne.

Sapa aToMOB, B KOTOPBIX KOJIMYECTBO MPOTOHOB
npessnuaer 83, seycroiruueel. OHM nperepnesaior
pagHOAKTHBHBINH pacnas.

200. M3 Kakux 4acTML COCTOMT atoM? YeM OHM OTNMYEIoTCH ApPYr OT
Apyra? Kakoe cocrae atoMmHoro agpa?

201. Hakux vactuy B nio6OM atoMe OAMHAKOBOE KONUYECTRO?

202. CywecTByloT /M 3Ne€MeHTbl, B aTOMaxX KOTOPbIX HET: a) MPOTOHOB.;
6) HeATPOHOB?

203. 3anonHure NycTbie KNeTku B Tabnuue:

Anement Konuuecreo B atome
HA3Ba-  CHMBON | NOPRAKOBLIN| HYKNOH- [ Npo- | 3anekTpo-| He#rTpo-
H1e HOMEp Hoe |TOHOB HOB HOB
(NMpoToHHOE| 4ucno
YUCNo)
Lieauni
75
83

204. CpaBHUTE KONUYECTBO YACTUL, KaMaoro Tuna B woHax Na* u P3-,
205. YKamure anemMeHT, atoM KOTOpPoro UMeeT Haunbonbliee KONUYECTBO
anekTpoHos: Si, B, N, CI,

206. Haiaure 3neMeHT, aTOM KOTOPOro UMEET HauMeHbLIEE KONWYeCTRO
npotoHoB: C, Mg, K, Ar.

207. YKaxure anemeHT, atoM KOTOPOFro UMeeT Hanbonbllee KoNUYECcTBO
HeWTpoHoB: Sc, As, Mn.
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208. CKONbKO INEKTPOHOB B Takux MoHax: $7-, H', H-, Mg?*?

209. Onpeaenute B CNoMHbiX noHax OH™ u NH3 KonuyecTBo: a) npoto-
HOB; 6) 2neKTPOHOB.

210. 3anuwunte cumBonbl anemeHToB Kobanera, Aypyma u bucmyra eme-
CTe C COOTBETCTBYIOWMUMMU NPOTOHHBIMKU U HYK/IOHHBIMK YUCNEMU.

N30TOonbl

Martepuan naparpada NoMoXeT Bam:

» BbIACHUTb, 4TO TAKOE UI0TOMbI U HYKNUAbI;

» BbIYUCNATL OTHOCUTENbLHYID aTtoMHyl Maccy
aneMeHTa, 3Has ero U3oToMHbIK COCTaBs;

» y6eautbcs B TOM, YTO MOHATUA «OTHOCUTENbHANA
aroMHas (MonekynsipHas, ¢opMynbHasa) maccar U
«MOfb» TPEBYIOT YTOUHEHUS,

» BbIICHUTb, 4TO TAKoe PagWOHYKNMAbI U KaK OHU
BAMAIOT HA XUBbIE OPraHU3Mmbil.

Hzoronei. Bel 3HaeTe, 4TO ATOMBI COCTOAT H3
YacTHI| TPeX THIOB — IIPOTOHOB, HEHTPOHOB M
3JIEKTPOHOB. ATOMEI OJJHOT'O 3JIeMEHTA COAEePIKaT
OAMHAKOBO€ KOJHMYECTBO IPOTOHOB H 3JIEKTPO-
HOB, HO HE BCerja — OAMHAKOBO€ KOJHYeCTBO
HeUTpPOHOB.

Bujanr aTOMOB 0;THOrO 3JIeMEeHTa ¢ Pa3HbLIM KOJIHYECTBOM
HeHTPOHOB HA3LIBAIOT L3oMmonamu'.

Jnsa snementa M'uaporesa H3BECTHBI TPH H30TO-
na. Kaxaeill 3 HUX MMeeT CBOe HasBaHue H 000-
suauenune (puc. 55). B npupone 6onbine BCero aTo-
mos 'uaporena, sapa KOTOPEIX COCTOAT TONBKO U3
nporosa. Cpeay HECKONBKUX TBHICAY TAKHX aToO-
MOB BCTPEYaeTcsl ATOM, B SApe KOTOpOro, Kpome

. TepMUH IPOUCXOANT OT FPEYECKHMX CJIOB iS0S — OIWHAKOBLINA K topos —
MecTo. U30TONE! «TPUHAAIEIKAT OJHOM KJIEeTKe NepHOAHYeCcKoi CHCTeMBI.
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Puc. 55.
W3otonel
aporena

150

IMporuir Hedirepuin TpmTwii
H D T

IPOTOHA, €CTH €1lle ¥ HeMTPOH. JTH JIBa BHJa aTo-
moB — Ilpornit u Heiirepuii — ABJIAOTCA IPAPOJ-
HBIMHM H3oTonamMu I'maporesa. PuanKaM yaagoch
MOJIYYUTH B 1Ia00paTOPHH ATOMBI 3TOT'0 3JI€MEHTA C
JAByMs HeHTpoHamu B sape. Takoii, HCKycCTBeH-
HbIl, BUA aToMOB 'naporena Hassaau Tputuem.

HyknouHble uncsia (CyMMapHBIE KOJHYECTBa
IPOTOHOB B HENTPOHOB) 1A u3oTonoB I'naporena
cocraBnsoT 1, 2 u 8. Takum obpazom, uzomonwt —
amo 6udvL amMomo6 00H020 INeMEHMA ¢ PA3HLIMU
HYKJAOHHBLMU YUCIAMU.

BeujectBa, 06pa3oBaHHbIe H30TONAMM 3N1eMeH-
Ta, HEMHOIro pas/IM4yaloTcs No PU3IUYEecKHM CBOH-
crBam. lNnoTHoCTe «Tskenoi» Boasl (D,0) cocras-
nser 1,104 r/cM®, a Temneparypa kunewus (npwm
HopmanbHom gaBneHnu) — +101,43 °C. [1nsa 06biy-
Ho# Bogbl (H,0) 3T (pr3anveckmne XxapaKTepUCTHKH
Bam xopoluo u3BecTHsl — 1,000 r/cm® u +100 °C.
Xumnyeckne cBoMCcTBA 060MX BELECTB OAHHAKO-
Bbl. «Tshxkenas» Boga, Kak M obblvHasi, B3aumMogen-
CTBYET C HaTpHeM, KanblHin oKcHaoM, docgop(V)

OKCHAOM, ARDYrHMH COEHHEHHSMH.

B npupose MHOrue sjneMeHTH! IPeACTABJICHB]
HEeCKOJBKHMMH BHJIaAMH aTOMORB, T. €. H30TONIAaMH,
aJuid IBaIaTH 3/IEMEHTOR, YIIOMAHYTHIX B IPEJIbI-
Ayiiem naparpade, CyIeCTBYeT JIUIIE 10 OJ{HOMY
BHy aTOMOB (2TOMBI K&XXJIOr0 M3 3THX 3JIeMeH-
TOB a0COJIOTHO OJITHHAKOBEI).

Hzoroner 0603HAYAIOT C TTOMOILBIO CHMBOJIOB
NI Ha3BaHHU 3JI€MEHTOB ¢ 00s3aTeNLHBIM YKa-
3aHHEeM HYKJOHHOro umcia. Ero sanuceiBarooT
BEPXHHUM UHJIEKCOM CJIEBA OT CHMBOJA 31€MEHTa



(‘H, *H, *H) nim nocjie HA3BaHKUA 3JIEMEHTA Yepe3
pedmc (Xiop-35, Xnop-37). YacTo HCIIOJIB3YIOT
nosEbIe 0603Havenns usotonos — H, TH, {H,
#Cl, {1Cl (amxHEEA MHAEKC — 3apAJ] AApa, Wil

TNPOTOHHOE YHMCJIO).

Kako#-1160 B/l ATOMOB HA3BIBAT HYKAUIOM.

Hyxkanaby
IH, IZC, 40]{

Hazoronwl
'H, °H, *H

Puc. 5€
H3oT1onbI
3nemMeHta
Xnopa

Hyxknumamu sIBASIOTCA BHABI ATOMOB Pa3Jimy-
ueIx anementos: 'H, '?C, D, ®Na, #*U, C, *Cl,
3C1 i ip. OB11ee YNCIIO M3BECTHBIX B HACTOSAIIEe
BpeMsA HYKJIH0B coctaBaser noutu 2300.

H3zomonwvt — amo Hykaudvt (6udut amomos)
00H020 dnemeHma:

'H, *H, *H — nsorons! 'naporena;
12C, "*C — uzoronsr Kap6ona.

BriuuciieHne OTHOCHTENbHBIX aTOMHBIX Macce
3JIeMeHTOB, MMEIIMX Hu3oTonsl. B nmpupone
cyiecTByeT asa Hykauaa Xnopa. las ogHOTO
BHJIA ATOMOB HYKJIOHHOE YHCJIO (OTHOCHTEJIbHAS
aTomHas Macca) pasHo 35, pas gpyroro — 37.
VueHbie 06HAPYYKMIIN, YTO JerKue aToMel XJjopa
COCTABAAIOT TPH YETBEPTH OT 06111ere KOJIUYecTsa
ATOMOB dTOr0O 3JIEMEHTa, a TAYKeJble aTOMbl —
onuy uerBepTs (puc. 56). Ilo aTuM AaHHBIM
MOXM{HO PACCYHTATH OTHOCHTENBHYIO ATOMHYIO
maccy XJopa:

3 1

ALC) = -85+ 37 35,5.
35 35_3° _
35-3?333535 2 n ar.'” i
:: 11 1 &7 & 4
35
350

Yucna % H —41" HA3LIBAIOT AIMOMHbBLMU O0NAMU

uzomonos. Oru npejcTaBIsoT coboil OTHOILEeHH A
KOJINYECTB ATOMOB KajKJ[0OTo HyKJIHJa K obigemMy
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370 uHTEepecHo
Bpom, kak

u Xmop,
HMeeT nBa
IPUPOOHBIX
HYKJIHaa —
“Br u *Br.
Hx aTomHEBIE
JOJIH [I0YTH
OIMHAKOBEI
(60,5
1n49,5%).

KOJIMYEeCTBY aTOMOB 3JieMeHTa. IIpuBemeHHEIe
aTOMHEIE JOJIM JJIS H30TOIIOB XJopa MOYKHO
BBIDA3MTH U B IIponeHTax: 75 %, 25 %.

AromMHYI0O Qom0 0003HAaUalT rpeYecKoit
OyKBO# 9 (4MTaeTcA «xm»). 3Has aTOMHBIE JIOJH
HM30TOIIOB 3JiIeMeHTa ()1, X2 M T. [.) B HX NPHAPOJ-
HOIl CMecH M COOTBETCTBYIOILME HYKJIOHHBIE
yucna(A,, A, 1 T. J.), MO3KHO BEIYHACJIHATH OTHOCH-
TeJILHYI0 AaTOMHYK MAaccy 3JIeMeHTa:

Ar__'XI 'Al +X2'A2+ e u +xl'l'Aﬂ°

3aMeTHOe OTKJIOHEHHME 3HAUYEHHA OTHOCHTEJh-
HOM ATOMHOM MAacChl 3JIEMEHTa OT IeJIOr0 YHCcJja
yKaseiBaeT Ha CyIllecTBOBaHMe u30Tonos. Tak,
Kynpywm (4, = 63,546) umeer nBa nsorona (*Cu n
Cu), Lnnk (A, = 65,38) — nare (**Zn, ®Zn, Zn,
%Zn u "°Zn), Crannym (A, = 118,71) — gecsaTs.

YTouHeHHe BAMHBIX XMUMHYECKHX MOHATHIL.
M3 kypca xumuu 7 Kjgacca BAM M3BeCTHO, UTO
OTHOCHTEJIbHBLIE ATOMHAHA, MOJIeKYJspHas, dop-
MYJIbHAS MACCHI ABJIAKTCA OTHOLIEHHAMM MACC
aToMa, MOJIeKYJibl, QOPMYNBLHOM eNMHHIB] K
1/12 maccer aroma Kapboma. Opmako cyiie-
CTBYIOILIME B NPUPOZE ATOMBI 3TOr0 3JE€MEeHTA
HeoamHakoBel. KapboH uMeeT iBa HyKJIuaa —
'2C (aTromoB atoro suza — 98,89 % ot obuiero
kosmuecTsBa aromoB Kapbora) u '*C. B kauecTse
aTOMHOM eJIMHUIILEI Macchk! BeiOpaHa 1/12 maccrr
aroma Kap6ona-12. IIpuBojiM yTOUHEHHEIE OTIpe-
JleJIeHMA YIOMSAHYTHIX (PU3HUeCKUX BeJIUYHNH?

OTHOCHTEJIbHbIE ATOMHAN, MOJIEKYJISApHAs, (hOpMYyJIbHAA
MAacCChl SIBJISAIOTCH OTHONIEHHAMMH MACCHI ATOMA, MOJIEKY-
Jibl, hopmyabHOM exmaMubl Kk 1/12 macenr aToma "*C.

OnHa ¥3 COOTBETCTBYIOLIMX pacyeTHHIX dop-
MYJI HMEeT TaKOH BH/I:

E
gy - O

: § 12(vy
—— m(*°C
1 2 ﬂ( )
YTOYuHAEM TaKiKe ONpefelieHHe eIuHMILE]
HM3MEepeHHs KOJIMYeCTBAa BellleCTBa:



MOJIb — 3TO MOPLHA Bell[eCTBa, KOTOPAas COIEPRUT CTOJIBKO
dhopMyIabHBIX eHHHUI] (T. €. ATOMOB, MOJIEKYJI, COYeTaHHI
aATOMOB MJIH HOHOB), CKOJIBKO AaTOMOB collepkuTca B 12 r

nyxanna “C.

Puc. 57.
Pacnap
Aapa
HYKNMAa
236

92

3710 MHTEpPECHO
ITo copepaxka-
HUIO PAJHIO-
Hykmuzaa “C

B HCKOITAEMBIX
OCTAHKAX
pacTeHHH,
JKHBOTHBIX,
MepBOOKITHOTO
YyeoBeKa
ONpEnensaioT
HX BO3pacT.

Paguonyknuael. MHOrne HyKJIHAAB! ABIAIOTCA
HEeYCTOWUYMBBIMH; S/Ipa COOTBETCTBYIOILUX aTO-
MOB CAaMONIPOHU3BOJIBHO pacnagarTCHd Ha MeHbIIIHe
Anpa, OTAeNbHBIe yacTHuIk! (puc. 57). Takoe asne-
HH€ HA3bIBAIOT PaJIMOAKTHBHBIM pacnajioMm (o HeM
YIIOMHUHAaJOCh B mpeaslaAyuieM mnaparpade). B
CBA3M C 3THM HYKJHABI AEJIAT HA cTabMiIbHbIE K
paauoakTuBHbe. IlocnenHue HasbIBaKT pajguo-
HYKJIHJ[aMH.

JnAa OONBIIMHCTBA 3JIEMEHTOB M3BECTHBI M30-
Tonsl o6oux Tunos. Hanpumep, vykimas: JIntus
°Li u "Li sBnsores crabunsEeiME, a *Li — paguo-
AKTHBHBINA. OJIEMEHTHI ¢ NIOPAJIKOBEIMH HOMEpa-
mu 43, 61, a Taxke 84 u BRI UMEIT TOJLKO
pajnoaKTHUBHBIE H30TONEI. B KJeTKax nepuojau-
YeCKOM CHCTeMBI YKasaHb! (B KBaJAPATHBIX CKOO-
Kax) HYKJIOHHbIE YMCJIa TeX HYKJIHJAOB, KOTOpPhIE
pacnajarnTca HanboJiee MeJIEHHO.

IMpumenenue paduonyxknrudos. PajuonyKim-
JIbI MCTIONIE3VIOT B OMOJIOrHH, XUMHHA, METAIIHHE,
APXEOJOTHH, COBPEMEHHOM TeXHUKe, & TaK¥e B
¢u3NMYEeCKHX 3KCIepHUMEeHTaX, CBA3AHHBIX C
NoJIyueHHeM HOBBIX 3JIEMEeHTOB.

BaskHo# cdepoit npuMeHeHHA paJJHOaKTHB-
HBIX M30TOIIOB ABJIAETCH ATOMHAS dHEPreTHKA.
Ha aTOMHBIX 3J1eKTPOCTAHIIUAX BhIpabaTEIBAOT
IIOYTH [IOJIOBHHY BCeH 3JIeKTPO3HEPruH B YKpa-
uHe.
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370 UHTEepecHo
ITpu B3pbIBE
ATOMHOI
60M6BI
BBIJEJISETCS]
B MEULIMOH
pas bosbie
3HEPIUH, YeM
NpH B3PHLIBE
0OBIYHON
OOMOBI.
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Bo BpeMs pacnajia HEYCTOHYHBEIX SAJIEp AaTOMOB
BO3HHKAET U3JTy4YeHHue, HeQoIbImue 1036 KOTOPO-
ro NIpUBOAAT K Cephe3HBIM 3aboneBaHHAM, a
BBICOKHME — K rubesm Bcero xuBoro. IloaTomy
paboTa ¢ paiHOaKTHBHBIMH BellleCTBaMH TpebyeT
0co00ro BHUMaHU#A, OCTOPOMKHOCTH M JOJIXKHA
npeaycCMaTPUBATE 3ALIATY JIOAEH B OKPYXKaloLei
Cpeanl OT 3TOr0 UIJIYYEHHUS.

Hekoropsie pagnoaKTHBHBIE H30TOMNbI, HANPUMep
Kap6oHr-14, Kamiin-40, BcTpeyarTcs B npHpoje, Ho,
K C4acCTbl0, B O4E€Hb HE3HAYHTENIbHOM KO/THYEeCTBe.
OHM MegneHHO pacnajaioTcs U He NPHHOCAT Bpeja
MUBBLIM OpraHu3aMam.

Amomnvie xkamacmpogui. ATom ObiBaeT He
TOJBKO MUPHEIM. SIBJI€eHME paZiuoaKTUBHOTO pac-
naga aromoB ¥ paHua, IlnyToHusa 661510 MCIIOIB30-
BAHO JIJIS CO3AAHNA ATOMHOrO (AepHOro) opy-
sxusa. Takoe opyrxue npumennan CoeHHeHHBIE
IIltaTer AMepuku B 1945 r. npoTUB MHpPHOrO
HaceJleHHA. Beinm cOpolueHB! JBe aTOMHEBIE
6omMOEI Ha ANOHCKHe ropoaa Xupocuma 1 Haraca-
ku. B oHO MrHoBesne norubnm TeICAYM JOAEH,
HA 3HAUYMUTEJBHBIX TEPPHTOPHUSAX OKA3AJIHChH pas-
PYLUEHHBIMUA BCe 3/laHusA. YenoBeyecTBO y3HAJO
0 JiydeBoM OoJIe3HH, u3-32 KOTOPOH yMepJio B
TEeUYEHNEe HECKOJILKHX JAeCATHJIETHH MHOTO JHUTe-
JIel BTHX rOpoJI0B.

B Mupe npeinpHHUMAa0OTCH MEpPHI 110 OrpaHuye-
HUIO TIPOM3BOJICTBA SfepHOro opy»xus. JencTey-
0T MEXYHAPOJHBIE COTJIALEHUs O 3anpeTe ero
HCOBITAHMN B BO3J[yXe, HA 3eMHOM NIOBEePXHOCTH,
noj Bopoii. YesloBeuyecTBO JMOJIXKHO NNPUJIOMKHATE
MaKCHMyM yCHJIHI, 4TOObI He JONYCTUTH BO3HH-
KHOBEHUS aTOMHoOro KoHQuukrta. UHaue »xusub
Ha Hallleil IJIaHeTe MOJKeT HCYe3HYTb HaBcerga
(puc. 58).

B 1986 r. B YKpamHe nMpoW30IlJia aBADHA Ha
YepHOOBIIECKOM ATOMHOH 3JEeKTPOCTaHIIHH
(HAS3C). OHa npuBena K pa3pylleHU0 4-ro 6J10Ka
craHiuu (puc. 59) u BeiOpoca B OKDYIKAIOIYIO



Puc. 58.
YenoBe4vecTeo
NOMHMT 06
ONacHoOM
arome

Puc. 59.
4-i 6nok YA3C
nocne asapum

ONACHEIA ATOM
" '._J r‘

cpefly 3HAYMTENBHBIX MACC PagMoaKTHBHBIX
peujecTB. Ilorubam aoam — Te, KTO TYLUHJ
BO3HHKIUMK mo2Kap, KTo paboran B6IM3H aTOM-
Horo peakrtopa. [losxe norepsiny 3ROPOBLE MJIK
yMepJM TBICAYHM JIOJeil, YIaCTBOBABIUHX B JIHK-
BHIAIMH [IOCJIEACTBHII aBADHH,

3HAauYUTEeNbHAA YACTh TEPPUTOPHE YKpa-

VHBI, B3arpssHeHHas pPaJHOHYKJHAAMH,
TIOCTEIIeHHO BOCCTAHABJINBAETCH €CTeCTBEH-
HbIM nyreM. OfHAKO B 30HE, NPUMBIKAIO-
meit kK YA3C, no cux nop 3anpeleHo Npo-
KHUBATH JIOAAM. OCyllecTBIAETCH TOCTOAH-
HBI KOHTPOJIb 38 COCTOSHUEM 3aIlMTHOIO
COOPYIKEeHMs, KOTOPOe BO3BEJIEHO HaJl pas-
PYLIEHHBIM PEAKTOPOM.

Heob6xonquMBIMH YCJIOBUAMM JIJIsi PA3BU-
THA ATOMHOU 9HEPreTHKH ABJAITCA MAKCH-
MaJibHasi 6e30nacHOCTh JIOAeH W HaJllexx-
HOCTB 000pYAOBAHMA.

BbiBOAbI

Bujibl ATOMOB OJTHOrO 3JIeMeHTa ¢ PA3JTHYHBIM
KOAH4YeCTBOM BGﬁTpOHOB HA3BIBAKT H30TONMaMH, a
n060i BHI ATOMOB — HyKImaoM. M3oToner — atTo
HYKJH/IBI OJIHOrO 3J1eMeHTAa.

OTHOCHTENBHBIE ATOMHAN, MOJIeKyAsapHasn, dpop-
MYJbHasA MACChl ABAAKTCH OTHOLIEHHAMH MACCHI
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211.
212.
213.

214.
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216.

217.

218.

219.

156

aToOMa, MOJEKyJabl HIH (POpMyJAbHOH €IMHHMIBI K
1/12 maccst aroma '*C.

Monp — nopuus BelecTBa, KOTOPAA CONEPKHT
CTONBKO POpMYNbLHBIX €JHHMNI[, CKOJbKO aTOMOB
conepsxutes B 12 r aykanna '*C.

Hyxmael 6bIBaloT cCTa6HIBHBIMHA H PAIHOAKTHE-
HbeIMM. PaqHORYKIHIBI HCIIONL3YIOT B PA3JIHIHBIX
o6nacTaxX HAYyKH, TEXHUKH, B 3HepreTHKe, MeHI{H-
He, BOGHHOM Jiene.

PaMoakTHBHBIE BeN€CTBA ONACHBI INA NI0OAei,
Beeli sxMBoI MpUpoOaBL.

Y10 Takoe U3oTonsl, HYKIKMAL? Kak ux o6o3navatoT? OTBeT npovn-
NIOCTPUPYHTE NPUMEPaMM.

CKONbKO NPOTOHOB, HEMTPOHOB M 3NEKTPOHOB UMeeT Kamabii U3
Takux Hykuaoe: °Ne, 2Ne, “°K, “°Ca, 92Pt?

NpuBepnTe NonHbie 0603HAYEHUA TAKKMX HYKNMAOB: Hutporew-15,
Cynedyp-33, Heon-22.

YunTbIBaR, 4TO B NPUPO/E CYLLECTBYIOT ABa HyKauaa maporena ('H,
’H) u Tpn Hyrmpa OxcureHa (*°0, Y70, *®0), onpepenure, CKONbKO
MOMXeT GbiTb Pa3HOBUMAHOCTEW MONEKYN BOAbI. HanuwmTe ux Xmmum-
Yyeckue ¢opmynsl ¢ obo3nauenHuwem HywimpoB (obpasey —
1H?H®0). CKONBbKO 3HAYEHUIN MACcChi MOMET UMETb MONeKyNa BoabI?
OaMH y4YeHUK CKasan, 4To OTHOCMTeNnbHas macca aTtoMma paBHa
OTHOCHUTENILHOMW aTOMHOW MaCCe COOTBETCTBYIOWEro 3nemeHTa,
NPMBEAEHHOH B NEPUOAUYECKON CUCTEME, a BTOPOHW emy Bo3pa3u/l.
K10 13 ydyerHukoB npaB? OTBeT aprymeHTUpyHTe.

Mpupoaksbit MarHuin cocTouT M3 u3oTonoB 2*Mg, Mg u **Mg.
AToMHas pgons nepeoro Hykiupaa cocraenser 78,7 %, BToporo —
10,1 %. PaccuuTainte OTHOCUTENBLHYIO aTOMHYIO MaCCy 3/leMEeHTa.
AnemeHT bop MmeeT ABa NPUPOAHBLIX HYKIuAa. ATOMHas Aons
HykmMaa B cocraensier 80,43 %. Ucnonb3ys TouHOE 3Ha4YeHWe
OTHOCUTENLHOW atoMHOW Maccel bopa, npvBepeHHoe B Nepuoau-
YeCKoMn cUcTeme, onpefenvure BTOPOM HyH/IMA 3TOro 3NemMeHTa.
Yto Takoe pagvonryrniuab? Kakoe fiBNeHWe Ha3bBaloT pafunoak-
TUBHbIM pacnagom?

B meauuvHe ucnonb3yloT PaguOHYKIMA, aTOM KOTOPOro COAEPMUT
54 3apameHHbie U 33 3NEKTPOHEeNTPpanbHbIe YacTulbl. NMpuBeauTe
o6o3Ha4yeHue 3Toro paMoHyKIuaa.



GFU'IIOBO:BHATE}‘II:HHX \
flnepHble peakuum

3nemeHThl, He CyLlecTBYIoLMe B Npupoje (ux cBoiwe 20), Ha3biBaoT
MCKYCCTBEHHbIMW. OHM «POAUNUCE» B HAaY4HbIX NabopaTtopunax B pe3ynb-
TaTte AflePHbIX peakuuin — NpeBpalieHui, NPU KOTOPBLIX U3MEHAIOTCA
fA4pa aToMoB.

Y4yeHbie NbITalTCA CoeMHUTL aTOMHbIE AZlpa C NPOTOHAMH, HEHTPO-
HaMu, ApYrumu (Nerkmnmu) agpamu. 3T 4acTyUbl Pa3roHAIOT 40 BbICO-
KOM CHOPOCTH B CnelManbHbiX ycTaHoBKax (YCKoputensix) v 6omb6apam-
pyloT uMM Agpa-mveHn. Bo Bpemsa Takux 3KCNEepMMEHTOB uHoraa
06pa3yloTCA atoMbl HOBbLIX 3NIEMEHTOB. 3aMeTUM, HTO NPU XUMUYECKUX
peakumaxX 3NemeHTbl OCTAIOTCA HEU3MEHHBIMM.

Bnepebie spepHyld peakuuio OCyLWeCcTBW/ aHrNMUCKUK GU3UK
3. Pe3epdopa B 1919 r. OH «06nyyan» atombl HUTporexa a-4acrmuamm
(ato — appa atomoB lenvs) u o6Hapywun obpa3zoBanue agep O4HOro
13 HyK1MaoB Okcurena, a TaKkme NpoToHoB (puc. 60):

3He + N - {0 + {H.

PHC- 60- . iH
YcnoBHoe
uzoBpameHmne N W 7
ANEPHON peaKkuum f_* O--- @ — 5

SHe 1N A g

B

YpaBHeHWe AaepHON peakuuu OTAMYaeTCA OT XMMHUYEeCKOoro ypaBHe-
HUA HANW4YWeMm WHAEKCOB CNeBa OT CUMMBONa Kawaoro anemenTa. Bepx-
HUMA MHOEKC, Kak Bam W3BECTHO, ABNAETCA HYK/IOHHbIM 4YMCNOM, a
HUHUIA — NPOTOHHbIM Yucnom. CymMbl OOHOMMEHHBIX MHIEKCOB B
NneBOW M NPaBOW 4HacTAX ypaBHEHWA AAepPHOW peaxkuWM OAMHAKOBbI.
Hanpumep, ans NpUBEAEHHOrO BbillE YPABHEHUA OHWU TAKOBbL"

4+14=17+1; 2+7=8+1.

OtkpbiTue Pe3epdopaa MHULIMMPOBANO NPOBEAEHUE MHOIUX 3KCNe-
PUMEHTOB C Lienbio NONYYEHUA HOBbIX, HEM3BECTHBLIX HAaYKe 3/IeMEHTOB.

Bo BTOpO# NonoOBWHE NPOLWNOro CTONETUA M B Hayale HblHEeWHEero
aMepPUKaHCKUE, POCCUIACKHE U HEMELIKME GU3UKK C NOMOLLIO AAEPHBIX
peakLri NONYYMNu pRA 3NeMeHTOB, KOTOPbIe «3aHfNW» NYCTbie KIETKH
B NepyoauvecKon cucteme nocne Ypaxa. Mix Hazsanu TpaHCypaHoBbI-
@ anemeHnTamu. OHu NnpuHagnewar K Il rpynne, no6o4HoM no;u*pynn;
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CoBpemMeHHasa mofenb atoma

Puc. 61.

«Mec‘l'a
npe6biBaHKA»
3NEeKTPOHa B
arome fugporeHa

Martepuan naparpada NoMoXeT Bam:

» MNOHATb, 410 TaKoe opbuTans, 3HepreTM4ecKu ypo-
BeHb W NOAYPOBEHD;

» BbiIcCHUTb PopMbl M pasMelleHwe opbutanen B
NPOCTPaHCTBE;

» onpefensitb MaKcuManbHOe HOAMYEeCTBO 3NeKTpo-
HOB Ha 3HepreTUYecKom ypoBHe U NOAYPOBHe.

PesynbTaTe! HcciefoBaAHUNA 3JIEKTPOHOB CBH-
AeTeJILCTBYIOT O TOM, 4YTO 3TH YACTHIIEI OTJIHYA-
IOTCH OT OOGBIYHBIX (PH3UYECKHX TeJ. JJIeKTPOH
uMeeT CBOMCTBA M YACTHI(BI, H BOJHEI. TOUHO
onpenesNTh ero pasMep, TPACKTOPHUIO ABHIKEeHUA
M KOOPAMHATHI B IPOCTPAHCTBE HEBO3MOMHO.

OnexkTpoHHble OpOMTANM. DIEKTPOH MOMKET
HaXoAuThCA B J11000# Touke aToma (puc. 61).

YacTs HPOCTPAHCTBA B aTOME, I'/Ie npedbiBanMe 3JIeKTPoOHA
pauboliee BepoATHO, HA3LIBAIOT OPOUMANBIO.

/x Y v

Puc. 62.
Codepuyeckan
op6utans
(s-op6utann)

Opburane ¢ 3JeKTPOHOM MOX0XKAa HA MHKPO-
ckonuuyeckoe o6aako (cyliecTByeT TEePMHH
«3JIEKTPOHHOE 00s1aK0» ). B HeM pacnipesieneHs! u
macca, ¥ 3apsj 9JeKTPOHA.

Opburann MOryT UMeTs HecKoJbko dopm’. Ipo-
creiiiias cpein HUX — cgepuveckas (puc. 62),
T. . (popMa LIapa (B ero HeHTpe HaXOOHUTCH AAPO
aToMma). Takyiwo opburans o6o3HauawT OYKBOIL S,
a 3JIEKTPOH B HEeil Ha3bIBAKOT S-3JIEKTPOHOM. BTO-
pas pa3zHOBHAHOCTE (DOPMEI — 2aHmeneobpasHasn
(puc. 63). Ee umeer p-opburans. Takue opburann
pasMeIleHbl B IPOCTPAHCTBE BAOJL OCeH X, Y, 2;
II03TOMY MX elle Ha3bIBaKT p,-, P,-, P, 0pOuTaLA-
mu. B Hux HaxogsiTes p-anekTpoHbl. CynlecTBy-

! (bopmsbl opbHTaTeil OnpeiesieHbl ¢ IOMOIIBIO PACYETOB.
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10T eme d- u f-opburanu, KoTopele uMewT Gonee
CJI0xHbIe GOPMEI.

Puc. 63.
FaHteneobpasHbie
op6uTtanu
{p-op6utanm):

a, 6, B — p-opbutanm
C pa3HbiM
pasmeleHnem

B NPOCTPaHCTEE;

r — Tpu p-opbuTanu
B OfIHOM aTome

v F 4
x/r\’/j

a 6
Zl/ ZI/
4 —
,
—
y ! y
- B {1 r

Jxobyo opbuTank ynpoujeHHO usobparkaioT

MaJleHbKUM KBaJpaToM D. a 3J1eKTPOH B HEe —

CTPEJIKOM: .

Puc. 64.
ANEeKTPOoHDLI
C pasHbIMU
CMHUHAMM

B kaxzoii opbuTanu MOMKeT HAXOAMTHCH
OJIVH HJIM JIBA SJI€KTPOHA. JTH J|Ba SJIEKTPOHA
OTJIMYAKTCH APYT OT IPYra CBOMCTBOM, KOTO-
poe HasweiBawT cnunom'. Ero ynpouenso
NpeACcTaBJIAT KAK BpallleHHe 3JIeKTPOHAa
BOKPYr cOOCTBEHHOI ocH (Tak BpalllaeTcs
Hallla MJaHeTa, BCJIEACTBHE YEro MpPoUCXouT
cMeHa JHA 1 HouH). OJINH U3 3JIeKTPOHOB Bpa-
II[aeTCH BOKPYT 3TOH OCH IO YACOBOH CTpeJIKe,
APYroi — MNPOTHB YacOBOM CTpPEJKH, T. €.
HMeeT IPOTHBOIOJO¥KHBIN cnuH (puc. 64).
ITH 3JeKTPOHEB! 0003HaYa10T B 0pOUTAIM NIPO-
THBONOJIOM¥HO HANIPaBJIEHHBIMH CTPEJIKAMM:

)

Op6uTajb, B KOTOPOH HAXOAATCH BA 3JIEKTPO-
Ha, ABJIAETCS 3anoJgHeHHoi. Eciiu B opbuTanin —

OIHH 3JIEKTPOH, €ro Ha3bIBaKT HeCcnapéHHbLM, a
ecJI iBa — CnapeéHHuLMU.

! TepMUH TPOMCXOAUT OT aHIJIAHCKOTO CJI0BA Spin

- BpallaThes.
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OuepreTHueckue ypoBau. Baxxneilinieil xapak-
TepPUCTHKOM 3JIeKTPOHA, KOTOPYIO MOXXHO OIlpe-
[eJIMTh JOBOJILHO TOYHO, ABJIAETCSH ero 3Hepzusl.
ONeKTPOHBI, KOTOPHIE 3aHMMAaIOT B ATOME OLHY
HJIM HECKOJILKO 0pOHTaeil ofHHaKOBOM (OPMBI H
pasMepa, HMeIOT OAMHAKOBYIO 3HePruio.

YeM KOMIIAKTHee OpOMTa b M YyeM OJIMKe K Apy HAXOAHUT-
Cs 9JICKTPOH, TEM ero Heprus MeHbliie.

CoBpeMeHHasi MOZeJIb ATOMA YYMTHIBAET

A 3Heprun 2
aneKTpoHa SHEepPryio 3JIeKTPOHOB. B Hell 3TH YaCTHILbI
5UTA. . 4f pacrpenesiorT 10 TAaK Ha3bIBAEMbIM 3Hepze-
" muyeckum ypoetam (cxema 16). Kaxxabii

JHepreTHYeCKHil ypOBEHB 3ANTOJHAIOT dJIeK-
TPOHAMM € OANHAKOBO! MM OYeHb 6JIM3KOM
sHeprueil. DJNeKTPOHBL! NepBOro YpPOBHA

g l— 3p MMeIOT HAMMEHBIYIO 9Hepruio; OHM Haxo-
— 3s OATCA HA HAMMeHbIlIeM PACCTOAHUH OT AApa
—2p aToMa. BTopoii ypoBeHb 3aHHUMAIOT 3JI€K-
2 "o TpoHB! ¢ Gonbineil Hepruei, TpeTHi — ¢
eme 6oJsblIei U T. 1.
14— 1s BmecTo TepMUHA «3HepreTH4YecKHil ypo-
MoypoBess BeHb» HEpeAKO HCIOJB3YIT APYyrol —
«3JIEKTPOHHAaA 060JIOUKa».
%fggﬁlmec'{"ﬁ DHepreTHYeCcKHe YPOBHHM COCTOSAT U3
nodyposHeii, Tpu4YeM HOMEeD YPOBHS YKa3biBaeT
Cxema 16. Ha KoJudecTBO noayposHei. Tax, y mepsoro
JHepreTuyecKue YPOBHA HMeeTCHA OJHH NOAYPOBeHb, ¥ BTOPOro —
YPOBHH IBa, y TpeTsero — TpH (cxema 16) u 1. A.
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Pacnpenesienne 3JeKTPOHOB 0 3HEpreTH4e-
cxum ypoBuEam. Kaxxasiili sHepreTH4ecKM# ypo-
BeHb BMeIljaeT OrpaHUYeHHOEe KOJIMYeCTBO 3JIeK-
TpoHOB. UX MakcHMaJbHOe YHCJIO ONpefesisiioT
o popMysie

N, (€)= 2n?,
rjie n — HOMep YPOBHA.

Ha nepsom snepzemuueckom YpoéHe MOMKET
HaXOAUThes He Gostee yem 2 - 12 = 2 anextpora. Oru
pasMeraoTes B OAHOM opbuTanH (chepruyecKoii),
ABNAIOTCH S-3JIEKTPOHAMH, HMeIOT OfHY H TY 3Ke
SHEPruio, HO Pa3jIMJaloTCH CBOMMH CIIMHAMH.



Puc. 65.
IneKTpoHHaRA
¢dopmyna

3710 uHTEpPECHO
ONeKTPOHBI
HAYUHAaXT
3ar10JIHATh
3d-opburaib
nocJye
3aTI0JIHEeHUS
4s-opbuTanu.

6 Xumus, 8 k.

3anosHeHHe 3JIEKTPOHAMH INEPBOro SHEpPreTH-
YeCcKOro ypoBHS NPOMILIIIOCTPHPYEM TAK HA3bIBa-
eMBIMH 3JIEKTPOHHBIME (popMynamu (puc. 65) u
HX rpapuyeCKMMH BApDHAHTaAMH:

1s 1s
1s' 15* N]
s Konuyecteo
mep «——— 3NEKTPOHOB
3HEepreTHYecKoro > 181 aopﬁmu
YPOBHS T

"~ Tun op6utanu

Bmopoii anepzemuyeckuil ypoéetb MOXeT BMe-
ctuTh Makcumym 2 - 22 = 8 snexTpoHOB. JIBa U3
HUX 3aHUMAIOT OHY §-0pbHTanb, HO 60JbLIEro
ob6’peMa, YeM Ta, KOTOpasi IPHHAAJIeXKHUT IepBOMY
ypoBHI0. OHM TaK)Xe MMEIOT IPOTHBOIIOJNIOXKHbIe
cnuHEbl. OcTanpHble LIeCTh 3JIEKTPOHOB BTOPOIO
YPOBHSA ABNAIOTCA p-3JiekTpoHaMu. Ilockosnbky B
Kax0ii opOUTAIM MOXKeT HaXoauThes He Gosee
JIBYX 3JIEKTPOHOB, TO p-opOHTAasIeli JOJKHO OBITh
6 : 2 = 3. D10 OpOMTAIH OLHOIO 3HEPreTHYeCKoro
YPOBHS#A; OHM UMEIOT OIMHAKOBbII 06’beM M pacro-
JI03KEeHBI BAOJb oceil koopauHart (puc. 63).

DnexTpoHHas ¢opMysa 3aloJJHeHHOro BTOpPO-
ro 9HepreTUYeCKoro ypoBHA —

25%2p°.

Coepuueckasi opOHTANE 1A 2JIeKTpOHA Gonee
BBINOJHA, YeM raHTeseobpasHas. Iloatomy sHep-
rUf §-3JIEKTPOHOB BTOPOro 3HEPreTHYecKoro
YPOBHHA HEMHOI'0 HHXKe, YeM p-3JIeKTPOHOB:

2p
R

Hrak, BTOpOil sHepreTH4YecKnil ypoBeHb COCTO-
T M3 ABYX noayposHeil. Ux o603HaualoT TaK e,
KaK M COOTBETCTBYIOIHE 3JIeKTPOHBI: S-TIOAYPO-
BeHBb, p-noaypoBeHs (cxema 16).

Tpemuii 3nHepzemuyecKuil yposeHb BMeI2eT He
6oiee 2 + 3% = 18 snexTporOB. OH COCTOMT U3 TPex
nopyposHeil — 3s, 3p u 3d. Eciu Ha S-TIoJlypOBHE
MoO3keT ObITh He GoJiee 2-X 3JIEKTPOHOB, Ha p-TIOJ-
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2

ypoBHe — He Oonee 6-TH, TO MakcHMaiabpHOe
KOJIMYeCTBO 3JIeKTPOHOB Ha d-NOJAYPOBHE COCTA-
BasierT 18 — 2 — 6 = 10. 910 — d-3/1eKTPOHBL; OHK
3aHHMAaIOT NATHL OpOHTAJIe].

P BanuinuTe 3N€KTPOHHYIO GOPMYJY M ee rpa-
(uyecKHil BADHMAHT JIJISA TPETHETO 3HepreTHYec-
KOro YpOBH#f, TOJHOCTBI 3aNOJHEHHOro
3JIeKTPOHAMH.

CoBpemeHHas MOJeNIb ATOMA TO3BOJISET BOC-
IPOM3BECTH €ro 3JIeKTPOHHOEe CTPOeHHe, onpe-
AeJHUTh BOSMOMHOCTH COeIHMHEHHMS aToMa C
APYrHMH ATOMAMH, a TAK}Ke MNOTEPH aTOMOM
HJIM NIPHCOEAMHEHHsA MM 3JIeKTPoHOB. Bee aTo
npeponpejeiser XHMHYeCKHe cBoicTBa Ipo-
CTHIX M CJIOMKHBIX BellleCTB.

BbiBOALI

Yaers npocTpaHCTBA B aTOME, I/ie npebsiBanne
anexTpoHa Haubonee BEpOATHO, HABLIBAIOT OpOM-
Tanbio. Opéuranu nMeroT Heckonbko Gopm — ce-
pHYecKyio (B TaKkoH OpOHTANIM HAXOAATCH §-2JIEK-
TPOHBI), rantTeneobpasnyio (B Hell waxonaTcs
P-37IeKTPOHEI) M HEeKoTopkie Apyrue. B op6uTanu
MOrYT HAXOIMTHCH OJHH HJIH IBaA JJIeKTPOHA.

CBOMCTBO 3JIEKTPOHA, HANIOMHHAOLIEe Bpame-
HHE BOKPYT cOOCTBEHHOM OCH, HA3BLIBAIOT CIHHOM.

B cospemennoii Mogenu aTomMa 3JEKTPOHSI
pacnpenenalT Ino 3Hepl‘eTll'-leCRllM YPOBHAM H
noaypoeaaM. Kaxasiii yposens u nogyposens Bme-
maeT OrpaHHYeHHOE KOJIHYEeCTBO 3JIEKTPOHOB.

220. Yro Takoe opOutanb? Kakue GopMbl UMEIOT s- U p-opbutanu?
221. HKak pa3melleHbl B npocTpaHcTee p-opbutanv ogHoro atoma? Moue-
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My 0603Ha4eHWe s-opbuTany He UMeeT uHaeKca (Hanpumep, s,)?



222,

223.

224,

225.

226.

227,

Hahpute cooTBeTcTBUE:

1) D a) 3anonHeHHas opburtans;
. 6) cnapeHHble 3NeKTPOHbI;

2) II B) 3/IEKTPOHbI C MPOTUBOMNONOXHbBIMU
: cnvHamu;

3) r) HecnapeHHbiA 3NEeKTPOoH;

n) cBoboaHan (BakaHTHan) opbutans.
Ha3oBuTe XapakTepuCTUKM, MO KOTOPLIM OAMH 3MIEKTPOH MOXeT
oTNUYaTbheH OT APYroro Uiy GbiTb MOXOMMM Ha Hero.
OHeprua KakoW HYacTuubl MeHblUe: S-2/IeKTPoHa Ha 1-M 3aHepreTu-
YECKOM YPOBHE UMW P-3NEeKTPOHa Ha 2-M 3HepreTM4ecKom ypoBHe?
OTBET apryMeHTUpyinTe.
Bcerpa nu 3Heprus 3AeKTPOHa 3-r0 3HepPreTM4ecKoro ypoBHSA
Bbillle, YeM 3M1IeKTpoHa 2-To ypoBHA? U3meHuTcs nv oteert, ecnu
cpaBHWBaTb 3HEPrui0 aneKTpoHa 4-ro ypoBHA U 3MeKTpoHa 3-ro
ypoBHA? Ucnonb3ynte cxemy 16.
Hakas 3anucb paet Gonble WHPopmauuu 06 aNeKTpoHax: anex-
TpoHHan dopmyna unu ee rpadpuyecknin Bapnant? MNovemy?
Cpepv yKasaHHbIX NoOaypoOBHEN Ha30BWUTE Te, KOTopbie B atome
HEeBO3MOMXHbL: 6p, 2d, 1p, 5s.

CTpoeHue 31IeKTPOHHbIX
060/104€eK aTOMOB

Marepuan naparpada NoMOoXKeT Bam:

» coCTaBfATh 3NeKTPOHHbIE GOPMY/ibi aTOMOB;

» NporHo3vpoBaTb 3HAYEHUs] BaneHTHOCTU 3neMeH-
Ta, UCXOAR U3 ANEKTPOHHOrO CTPOEHHSA atoma;

» pasnuuyartb OCHOBHOE ¥ BO36YAEeHHOe COCTORHUA
aroma.

Pasmemenue 3neKTpoHOB B aTtomaX. Bce B
OKPYKAaloIleM MHPe CTPEMUTCS NMepeHTH B CO-
CTofHHe ¢ HauMeHbIIel sHeprueii. Takoe cocTos-
HHe ABJIAETCHA CaMbIM YCTOHYHMBBIM H IOTOMY
caMbIM BBITOAHBLIM. [IpHHOHIIOM HaWMeHbIIeH
9HepruH oIpezeiseTcHd U 3JMeKTPOHHOE CTPOeHHe
aTomMa.
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JJIeKTPOHBI B aTOMe PasMelaloTcs TaK, YToObl MX JHep-
rus Ob1JiIa MUHHMAJIBHOM.

PaccMOTpHM, Kak 3ANOJHAKIT 3JIEKTPOHBI
9HepreTHYeCKHe YPOBHM M MOAYPOBHH B aTOMaX
PasJINYHBIX 3JIEMEHTOR.

Atom anemeHTa Ne 1 I'mpporeHa copepIxuT
TOJIBKO OAMH 3JeKTPoH. CorjacHo NMpHHLMITY
HaMMeHbIIeH 3HePrUH 3TOT JJIEKTPOH HOJIXKEeH
HaXOAUTBLCHA KaK MOXHO OJIHIKe K ApY, T. €. IPH-
HaJJIerKaTh IePBOMY SHEePreTHYeCcKOMY YPOBHIO H
3aHUMATH S-0pOUTANE.

OnexTpoHHasA popmysa atoma M'uaporena’ u ee
rpapuyecKkuil BApMAHT TAKOBbI:

H 1s'; ISE!-

ATom anemenTa Ne 2 Teiuss MeeT ABa JIEK-
TpoHa. MoXeT 1M BTOPOM 3JIeKTPOH Pa3MeCTHTh-
CA HA NepBOM 3HepreTudeckoM yposre? Jla, Tak
KaK MAKCHMAJIBHASA «€MKOCTb» IIEPBOI0 YPOBHA —
2 anexTpoHA. OTH YaCTUILBI OYAYT Pa3IMdaThECH
TOJIBKO CBOMMM CIIMHAMM.

3anuineM 3JNeKTPOHHYIO GoOpMyJy aTtoma
TI'enus u ee rpadpuuecKuit BAPMAHT:

He 1s% 1s T__i]

B atome anemenTa Ne 3 JIlutusa — TpHU anex-
TpoHa. J|Ba aNneKTpoHa 3aHMMAaKT 1s-opbuTans
(cxema 16). IlepBriil sHepreTUYeCKHiI YPOBEHDL
3aroJIHeH, ¥ TPeTHH 3JIEKTPOH pasdMeniaeTcs Ha
BTOpoM yporHe. VI3 opburaneii 2s- u 2p- oH
«BBIOMpaeT» Ty, KOTOpas UMeeT GoJjiee HUBKYIO
9HEePruiIo, T. €. 2s-opoUTaNb.

OnexTpoHHas Qopmyiia aroMa JIuTHusa U ee rpa-
(duyecKUil BADHAHT TAKOBHI:

2p
sLi 15%2s'; 28:1“:”:]5
13

! Banucs anekTPOHHOH GOPMYJIEI ATOMA elle HashBAIOT 3JeKTPOHHOI

KoH(pUTypanueii.
i64



BneKTPOHLI Ha IIOcJiefHEM 3HepreTH4ecKOM
ypOBHE aToMa Ha3blBAalOT éHewHuMmu. B aTome
MeTaLIMuecKOoro aJieMeHTa JINTHs — OfNH BHeIl-
HUil 3NeKTPOH; OH HAXOAUTCH B 25-0pOHTATH.

Y10661 BHIAEJIHUTH B ATOME BHEIIIHHE 3JIEKTPO-
HbI, HCIIOJB3YIOT COKPAINEHHYI0 3alHCh 3JI€K-
TporHOM hopmyibl. [na aroma JIuTHs OHa Tako-
Ba: [He]2s'. Cumson anemenTa I'enus B KBajpaT-
HbIX CKOOKAaX O3HayaeT, YTO BHYTPeHHSAS YacTb

aJieKTpoHHO#M o06Gosouku aTtoma JIuTHA

TaKas e, KaKk ¥ 3JIeKTPOHHa#d obomouka

3 aroma Iesms (1s%). CoxpaieHHbie 3anucu
6941 3JIEKTPOHHBIX (POPMYJI ATOMOB MMEIOTCSH B

KOPOTKOM BAPHAHTE NEpPUOANYeCcKOoil cucTe-

Puc. 66.
Knetna
3aneMeHTa
Nurnna

mbi Menzeneesa (popsarn I, puc. 66).
HHorzaa afieKTpOHHEIe GOpMYJibl AaTOMOB 3aIu-
CHIBAIOT, YKA3bIBAA TOJBKO BHEILIHHE 3JIEKTPO-
ubl. Takas popmysa ansa aroma Jiutus — ... 2s'.

B aTome anemenTa Ne 4 Bepuuiua — 4 anex-
TpoHa. YerBepThlil 3JIeKTPOH «COCTABJISAET Napy»
TpeTbeMy M padMelaercs B 25-0pOHUTaIH:

2p
2 2 |
e ::11»21?1:19]232: 2s jl:“:’
1s

ATom anemenTa Ne 5 Bopa umeet 5 anekTpo-
HOB. ITATHI 3JIEKTPOH MPHHALJIENHT BTOPOMY
JHEpreTHYeCKOMY YpPOBHKO H pa3Mmelnjaeicda B
OAHOU K3 p-opOuTaNei:

2p
e :;33[12{1;]’2322#; 2s DD
1s

B atome snemenTa Ne 6 Kap6oHa noasnsercs
mecToit 3MekTpoH. OH MoxkeT THOO «IOACeHTh-
cfi» K MATOMY 3JIEKTPOHY B OLHY p-OpOHTAaB, THO0
3aHATE APYTYIO p-opouTans. Peanusyercsa sTopas
BO3MOYKHOCTB: 3JIEKTPOHEI, HMes OfJHOMMEeHHEIe
3apaabl, OTTANKHMBAIOTCHA APYr OT APYyra; UM
BBITOJ[HEe PA3MECTHTECS B PA3HBIX OPOMTANAX.
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Puc. 67.
Atombi
3NeMEeHTOB
2-ro nepnopa

OlleKTpoHHasA ¢opmyna aroma Kapb6oHa u ee
rpahuyecKuii BADHAHT:

2p
] 2 2
© ez 2o [l
1s

YuuThIBASA TO, YTO KAMK/ABIH 3JIEKTPOH CTapaeT-
CA 3aHATH BAKAHTHYIO OpOHTANE MNOCHeAHero
NOAYPOBHHA, & B CJIYYae ee OTCYTCTBHA «IOJCesIs-
eTcsi» K APYroMy 3JIeKTPOHY (C MPOTHBOIIOJIOMK-
HBIM CIIMHOM), 3allHIIeM 3JIeKTPOHHbIe (hOPMyJIbI
ATOMOB OCTAJILHBIX 2JIEMEHTOB 2-r0 nepuoa:

P
2 2 - E
5 :;is[l?l};;'zszz;r”; 2s I' [t][7]
1s
2p
2 sz 4’
@ fnﬁ [121'2]2322;,4; 2s
1s
2p
20,2 5
- T i
1o [f1]
2p
ke :;Iis[l?;]hs‘mp"; 2s T__l} IE
1o

SanoJiHeHHe 3)IeKTPOHaMK opOuTAasIeil BHelTHe-
I'0 3HEePreTHYeCKOT0 YPOBHS B ATOMAaX 3JIEMEHTOB
2-ro nepro/a NoOKA3aHo HA pUCYHKe 67.
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370 MHTEpecHo
DJIeKTPOHHOE
CTPOeHHe
aTOMOB
BII€MEHTOB,
OTKPBITBIX

B 11ocJiepHee
BpeMsi, He
YCTaHOBJIEHO.

B atome anemenTa Ne 11 HaTtpusa HaunHaeTcs
3amoJiHeHHe TPeThero 9HepreTH4YeCKoro ypoBHS.
Ha HeM nossJiseTcH OAHH 3JIEKTPOH:

&HDEJJWHWH
oA

1s uNa 15°25°2p°3s’, mm [Ne]3s'.

P BeiBeguTe 3JeKTpPOHHBIE (POpPMYJibl ATOMOB
OCTAJIbHBIX 3JIEMEHTOB 3-10 NepHoja.

COBETYEM 3AaNMOMHHTE: KOJIMYECTBO SHepreTH-
YeCKHX yponneﬁ arToMa, Ha KOTOPBIX HAXOOATCHA
2JIeKTPOHBI, COBIIaAJaeT C HOMEpOM IlepHoja, B
KOTOpPOM HaXoJMTCH 3JIEeMEHT.

MNpyu cocTaBneHHH INeKTPOHHbIX Gopmyn aTo-
MOB 3/1eMEeHTOB 4-ro nepHofa HY>XHO y4YHMTbIBaTh,
YTO 3HEpPrMsa nofypoBHeH Bo3pacTaer B TaKom
nopsigke (cxema 16):

1s<2s<2p<3s<3p<4s<3d<4p,

a Ha nocnejHeM 3HEPreTHYeCcKoM ypoBHeE B aTome

He 6biBaeT 6onblwe 8 3N1eKTPOoHOB.

CocTosiHMe aToMa, B KOTOPOM OpOMTAM 3aro0JI-
HeHbI 3JIEKTPOHAMH B COOTBETCTBHH € IPHHLMIIOM
HaHMeHbInel 3HepruM, Ha3bIBAKOT OCHOBHbIM.

Brelmnue 371€KTPOHBI ATOMA H BaJIEHTHOCTH
anemenTa. CyliecTByeT C¢BA3b MeXJy pasmere-
HHeM 3JIeKTPOHOB HA MOCJieJJHEeM 3HepreTuye-
CKOM YpOBHe ATOMA ¥ 3HAYeHHAMH BAJEHTHOCTH
aNeMeHTAa.

ComnocTasumM HekoTopsle dakTel. AToM I'uapo-
reHa HMeeT OJJHH 3JIEKTPOH; 3HaYeHHe BaJIeHTHO-
cTH aneMedTa pasHo 1. Ha BHeinHeM 3HepreTuye-
CKOM ypoBHe aTtoMma JIUTHA — TOXe OAHH 3JIeK-
TpoH, a atoma Payopa — ceMb IJNEKTPOHOB,
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cpefM KOTOPHIX OOMH — HecllapeHHbIH. JIUTHI 1
Dyyop — OAHOBAJIEHTHbIE 3JIeMeHThI. B aTome
OxcureHa Ha BHeLIHEeM YPOBHE — JIBa HecIllapeH-
HbIX 3JIEKTPOHA; 3TOT 3JIEMEHT ABYXBAJIEHTEeH.

KoavyecTBO HecnnapeHHBIX 3J€KTPOHOB B ATOMe YKa3bIBa-
€T Ha BO3MOYKHOE 3HAYeHHe BAJICHTHOCTH 3JIeMeHTa.

3710 UHTEpPECHO
OTnenbHBIH
aToM, HaXo-
OANUIACA B
BO30YIAEHHOM
COCTORHUH,
6p1cTPO
BO3BpaIaeTCs
B OCHOBHOE
COCTOsIHME,
TepAdA Upu
9TOM 4YaCThb
CBOeil 9Heprum.
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Atom KapboHa comep)HuT ABa HeCHapeHHbIX
anekTpoHa (c. 166). Ograko aTOT 2neMeHT B
CBOMX coelMHeHUAX (Kpome yrapHoro rasa CO)
NpofABJsAeT BaJleHTHOCTL 4. 3HauuT, B atome Kap-
6oHa nomxKHO GBITH He ABa, a YeThipe Hecllapes-
HBIX aNeKTpoHA. OHM NOABJIAIOTCH B PE3yJIbTaTe
pasbeUHeHus [apbl 28-2JIEKTPOHOB: OIHMH M3
3JIEKTPOHOB, MOJYYHMB MOPIHIO 9HEPryuH, Nepexo-
AT B BAKAHTHYIO p-OpOMTANB.

ITpouecc nepexosa aJleKTPOHA ¢ OAHOM OpOHUTA-
JIK B APYTYIO (B npejiefiaXx OgHOIO 9HePreTHYeCcKo-
ro YpoBHSI) Ha3bIBAKOT 8030yicdeHuem amoma.
Boaby»xaeHHoe cocTossHHe aToma 0603HAYAIOT
3Be3IOYKO0I BBEPXY I0CJe CHMBOJIA 3JIeMeHTA:

C » C*
1s%2’2p* — 15°25'2p*

/_21-\ 2r
WO, EE
1s 1s

OCHOBHOE COCTOSIHHE BO30Y# /1€ HHOE COCTOsAHNe
atoma KapGona atroma Kap6ona

B atomax Oxcurera n ®yopa HeT BAKAHTHBIX
opburaneii. [loaToMmy pasbeuBEeHHe nap 2s- u
2p-3NeKTPOHOB HEBOSMOKHO. SHAYEHHe BAJICHT-
HOCTH 3THX 3JIEMEeHTOB COBIIaZaeT ¢ KOJIHYECTBOM
HeCclNapeHHBIX 3JIEKTPOHOB B aTOMax: 2 — ans
Oxcuresa u 1 — ansa @unyopa.

B atomax TI'enusi m Heona Bo Bcex opbuTanax
HaXoJATCA JIMING Naphl 3JIEKTPOHOB, a4 CBOOO/-
HBIX opOuTasell HeT. 3TH 3JIEMEHTHI He NPOsiBJIA-



228.

229.

230.

231.

232.

IOT TAKOT'O CBOMCTBa KaK BAJIEHTHOCTh; UX ATOMEIL
HecnocoOHbI COEIUHATHCA APyr Cc ApyroMm M C gpy-
I'MMH aTOMaMH.

BblBOAbI

DnexTPOHLI B ATOME pasMelalTcd TaK, YTo0bI
uX SHeprus 6e1n1a MuEMMaabaoi. Ha xaxaom snep-
reTHYEeCKOM YPOBHE 3JIEKTPOHBI CHAYAJIA 3aTI0JIHA-
0T 8-0pOMTaNH, a 3aTEM — p-OpOMTAIIH.

KoanuecTBO HeCNIAPeHHbBIX 3JIEKTPOHOE B aToMe
yKa3slBaeT HA BO3MOMKHOE 3HaAYeHHEe BAJIEHTHOCTH
JJIeMEeHTA.

AToM npH HaJAMYHMM CBOGOAHBIX OpOHTaNeH Ha
nocJjeaHeM HepreTHYECKOM YPOBHe MOXKeT rnepe-
XoamMTh B Bo30yskaennoe cocronnue. Ilpu aTom 3a
cueT pashe/[MHeHNA DIIEKTPOHHBIX MAP KOJIHYECTBO
HeCNnapeHHLIX 3JeKTPOHOB B aTOMe BO3pacTaer u
BO3HMKaeT NPeAnocklIKa A NPOABIEHUA dJe-
MeHTOM GoJiee BBICOKOH BAJIGHTHOCTH.

ATOM anemeHdTa 2-ro nepuoaa MMeeT Ha nocneaHem aHepreTvye-
CKOM ypoBHE 6 aneKTpoHOB. CKONbKO cpeau HUX CrapeHHbiX 3Nex-
TPOHOB, @ CKONbKO — HECNapeHHbIX?

ATOMBblI Kakux 3neMeHToB 2-ro nepuoga B OCHOBHOM COCTOAHWMW
MMelOT OAMH HecnapeHHbIi NEKTPOH, ABa HeCNapeHHbIX ANeKTpoHa?
HazoBuTe aneMeHT, aToM KOTOPOro uMMeeT TaKylo 3/IEKTPOHHYIO
dopmyny: a) 1s?; 6) 1s°2s°2p°3s’; B) [He]2s°2p>; r) [Ne)3s™.
HazoBuTe nBa 3nemMeHTa, aToOMbl KOTOPbIX B OCHOBHOM COCTOSIHWU
conepart 0AMHaKoBOe KONW4YecTBO BCEX S- U BCEX p-3NeKTPOHOB.
MoeT nu cyujecTBoBaTb BO36YM/IEHHOE COCTORHUE ANA aToOMOoB
fMaporeHa, Cunuuua, Hutporena? OTBersl o6ocHy#Te.

233. Hangute cooTBEeTCTBHE:

. D a) OCHOBHOE CcOCTOsiHUe
1) [T

atoma;
6) Bo36y#aeHHOe COCTORHUe
atoma.
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2) 1s?2s?2p*

) I

4) 1s?2s'2p?

234. HanuwwuTe 3aneKTpoHHyo GopMyny M ao6pasuTe ee rpadryecKuit
BapuaHT Ans Bo3abywaeHHoro atoma bopa.

235. Hakoe 3HauyeHWe BaNeHTHOCTH NPONBAAET aTOM C TAKOM 3NEeKTPOH-
HOH ¢opMynow:

T R 3
o o

8) [Ne]3s? r) 1s?2s'2p®?

NepuoanyecKknm 3aKoH
U 3N1EKTPOHHOE CTPOEHUue

daTOMOB

Marepuan naparpada noMmoxer Bam:

» BbIICHUTb, Y€M COBpeMeHHan GOopPMyNMPOBKa
NePUOAUHECKOro 3aKoHa OT/IMHAETCA OT TOM, KOTo-
pyio pan . . Menpenees,;

» NOHATL GUHMYECKYIO CYThb NEPUOANYECKOTO 3aKOHa;

¥ yCBOMTb CBA3b MEM/lY HOMEDPOM Nepro/ia U Konuye-
CTBOM 3HEPreTMYEeCKMX yPOBHEN B aTOME, a TaKKe
MEMAY HOMEPOM rpynnbl U KOMMYECTBOM 3NIEKTPO-
HOB Ha BHELHEM 3HEPTEeTUHECKOM YPOBHE;

» O6bACHATL UBMEHEHWE PAIMYCOB ATOMOB 3/IEMEH-
TOB B Nepuogax U rpynnax.

CoBpemennas ¢)OpMyIMPOBKA NePHOIHIECKO-
ro 3axona. J[I. FI. Mengenees, Kak u ero cospe-
MeHHHMKH, €Ille He 3HaJ, KAKOe CTPOeHHE MMeeT
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arom. OfHaKO OH 6BLT YBEPEH B TOM, YTO NPHYMHY
NEepPHOJWYHOCTH B H3MEHEHHAX XHMHYECKOro
XapaKTepa 3JIEeMEHTOB M CBOMCTB BeIleCTB HY>KHO
HMCKaTh B CAMHX ATOMAaxX. ¥ YeHbIH IIOHHMAJI, YTO
nepuogHuecKkuii 3akoH Tpebyer Gonee rmybokoro
TO3HAHHMA.

OTKpBITHE CJIOXKHOIO CTPOEHHA aTOMa ITOMOr-
JIO YCTAHOBUTH, YTO QyHAAMEHTAJIBLHON XapaKkTe-
PHCTHKOM Ka)XJ0ro 3JeMeHTa SABJIAETCA 3apAn
fAzApa aToma, a He Macca, HOCKOJIBKY y 6onbiInH-
CTBA BJEMEHTOB eCTh M30TOnkI. II03TOMY HBIHE
NepHOAMYECKHH 3aK0H GOpMyIHPYIOT TAK:

CBOMCTBA XHMHYECKHX 3JI€eMeHTOB, NNpOCTHIX BelllecTsB, a
TAKIKe COCTAB H CBOMCTBA COe/IMHeHHH HAXONATCH B nepHo-
HH‘!ECROﬁ 3aBMCHMOCTH OT 3HAYCHHMH 3apsaos siaep aToMoB.

HssecTHo, yTo MengeneeB pasMecTHII B IEpPHO-
pguyeckoit cucteme Mop nocne Tennypa, xors
macca aroma Mojga nemHoro mensiue. OCHOBHBI-
MM KPMTEPHAMH JJIs1 Y9eHOro ObUIH, KpOMe aTOM-
HOIT MAaCChl, XUMHYECKHI XapaKTep 3JeMEeHTOB B
cBoiicTBa oOpasoBaHHbIX MMM BelllecTB. Teneps
MBI 3HaeM, 94T0 AApo atoma HMoga coep»KuT Ha
oauH poToH bosnkie, yeM axgpo aroma Tennypa,
U no3Tomy nopsakoseiil Homep Hoja mosnaxen
ObITH Ha egUHAILY OONBITAM.

B nepuogn4yecKol cHCTeMe MMeeTcs elje He-
CKO/IBKO nap 3NemMeHToB, KOTopble cnefoBano
6bl MOMEHATL MecTaMM, YYHWTbIBas 3HavYeHus
aroMHbIX macc. Cpegu HuXx — AproH u Kanui.
ATom Kanusa cofiepuT Ha ofiuH NpPoToH 6oblue.
Ho noyemMy ero oTHocuTe/bHasi aToMHas Macca
MeHbLwe, yeM AproHa? 0O6a aneMeHTa UMeKT Nno
TPH NPHUPOAHLIX HyKNuAa. AProH noyTH Le/MKOM
COCTOMT U3 «TSXKeNnoro» Hykamaa “°Ar; Takmx ato-
mMoB — 99,6 % or ux obujero KosmyecTea (cyLje-
CTBYIOT euje Hykauasl *°Ar u *°Ar). Y Kanus npe-
o6napaer «nerxuii» Hykmg *°K, Ha KoTopblii Npu-
xoantea 93,2 % BCex aToMOB (CylecTByIOT elje
HyranBbl “°K u *1K).

171



PduznyecKkas CyTh NEePHOAHYECKOr0 3aKOHA.
O6paTuM BHHMAHMe HA BHENIHHE 3JIEKTPOHHbIE
o06os10uKm aToMOB nepBhx 18 anemenTos (puc. 68).

[Mepuon| I'pynnsi
I 11 I III I v | v I Vi | Vil VI
1 H 2 He
1 1s' 1s#
(*
3 Li 4 Be 5 B 6 C 7 N 8 O 9 F 10 Ne
2 2.1 233 Zsﬁzpl 2822p2 2’2@8 2,2@1 2a22p5 2’32p‘
1y (1) (1) {Iv) (IV) (In) (I
11 Na 12 h? 13 Al 14 Si i5 P 16 § [17 C1 |18 Ar
8 3'1 3s 3,!3pl 3823‘72 B’ZSPS &SBP‘ Bszaps 3‘83p‘
(I () (i) (IV) V) (V1) (VIL)

* B ckoBKax npuBeaeHo 3HaveHue BaneHTHOCTH 3nemMeHTa
(EAMHCTBEHHOE MNKM MaKCHMansHoe).

Puc. 68.
dparment
nepvoau4ecKon
CUCTEMbI
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Be1 BugHTE, YTO B €CTECTBEHHOM PAAY XHMHAYE-
CKHX 2JIEMEHTOB KOJIMYECTBO BHEIIHUX 3JIEKTPO-
HOB B aTOMaxX M MX pasMelleHue B opbuTaisax
nepuoAMYecKu nosropsrorcesa. Hanpumep, B aro-
max I'mpporena (asnement N 1), JIutua (N 3),
Hatpus (Ne 11) Ha nocsieiHeM 3HepreTHYecKoM
YPOBHE HAXOAMUTCS OJUH $-3JIEKTPOH, B ATOMaX
Tenus (Ne 2), Bepusus (Ne 4), Maruus (Ne 12) —
ABA §-3JIEKTPOHA.

3Has KOJIMYeCTBO BHEIIIHHUX 3JIEKTPOHOB, MOXKHO
NpeICKa3aTh XMMHUYECKUI XapakTep anemenTa. B
aToMax BJIeMEHTOB 2-r0 B 3-ro nepuozos Jiutus,
Bepunnusi, Hatpus, Marums, AJlOMHHHSA Ha
nocJjeiHeM 9HepreTH4YecKOM YPOBHE HAXOAMTCH
HeOOoIBIIoe KOJIHMYECTBO 3JIEKTPOHOB — oT 1 o 3.
9T0 MeTa/IMyecKue ajieMeHThl. B aroMmax Heme-
TAJIMYECKUX 3JIEMEHTOB BHEIIHHUX 3JIEKTPOHOB
Goseme — ot 4 510 8.

ITockoJIEKY COCTAB BHENIHEH 3JIEKTPOHHOM 000-
JIOYKHM ATOMA BJIHfeT HA XHMHYECKHH XapaKTep
aJileMeHTa, TO NePHOAHMYHOCTh H3MEHEHHU dJIeK-
TPOHHOTO CTPOEHHMSI ATOMOB 3JIEMEHTOB 00YyCJIOB-
JIMBAET NMEePHONMYHOCTE UBMEHEHHUs COCTABA U
CBOMCTB BerjecTB. B aToM s3aknouaercs gpuiuve-
cKas cymb nepuoduiecKoz0 3aKoHd.

Knacendukanmsi 371eMeHTOB 110 3JIEeKTPOHHO-
My CTPOeHMIO aTOMOB. B ocHOBe OiHO H3 KJIaccH-
OHuKAIIMA XUMHYECKHX 3JIEMEHTOB JI€KHT 3JIEK-



TPOHHOE CTPOeHne aTOMOB. B 3aBHcHMOCTH OT THIIA
opbuTaiu, B KOTOPOH pasMemiaioTcH 3JIeKTPOHBI C
Hanbonpineil aneprueil (BHeNIHHE 2J€KTPOHBEI),
2JIEMEHTHI [IeJIAT HA YeThIpe THIAa: S-dJeMeHmbl,
p-anemenmut, d-anemenmol u f-anemernmot. Kietkn
3JIEMEHTOB Ka)XZO0ro THINA B NE€PHOAHYECKOH

CHCTEMe MMEIOT OIpeAeseHHbIN 1IBeT — PO30BBIi

(s-3leMeHTHI), KeJThiil (P-3J1€MeHThI), CHHHM

(d-anemenThI) MK 3eJIeHbIH (f-3/1eMeHTEI).
s-dnemenTsl (Kpome Ienus) npuHaziexaT K

rnasaeim nogrpynnam I u Il rpynn, a p-anemeH-

Thl — raaBHbIM nogrpynnam III—VIII rpynn. Bo

Bcex NMOOOUYHBIX NOArpynnax copepxarcsa d-aje-

MEeHTBI, a f-BJeMeHThI NPUHAAIEKAT K MoboYHOM

noarpynne III rpynnel. 910 — NaHTAHOM/BLL H

AKTHHOM/IBI; OHH BbIHECEeHb! 3a Npeesbl OCHOB-

HOT'O ITOJISA ITePHOANYECKOM CHCTEeMBI.
[lepuoauyeckas cucreMa, 3JIeKTPOHHOE CTPO-

eHHe ATOMOB M BAJICHTHOCTH 3JieMeHTORB. C ayek-

TPOHHBIM CTPOEHHEM ATOMOB COIJIACYIOTCA HOMepa

NEePUOAOB M I'PYIIII:

e HOMEep Nepuoja, B KOTOPOM HAXOAMTCS 3JIEMEHT,
yKasblBAeT Ha KOJHYECTBO 3HEPreTHYeCKHX
ypoBHEH (3J1eKTPOHHBIX 0007104€K) B €ro aToMe;

e HOMEp rpYImkl, K KOTOPOH NPHHAJIEHKUT §- HIIH
P-B7IeMeHT, COBIAaAAeT C KOJHMUECTBOM 3JIeKTPO-
HOB Ha BHeIIHeit 060J109Ke aToMa' U yKa3biBaeT
Ha MaKCHMAJBHOE 3HAYEHHEe BAJIEHTHOCTH
anemenTa (puc. 68). Iloaromy BHemHMe 3JIE€K-
TPOHBI eIlle HA3ZBIBAIOT 6aNeHIMHbLMU.
CymecTByeT HECKOJIBKO 3JIeMEeHTOB, MaKCH-

MAaJbHbIE 3HAYEHHU S BAJTEHTHOCTH KOTOPBIX OTJIH-

4alTCs OT HOMEPOB COOTBETCTBYKINHMX Pyl

nepuoanYecKoi cucrembl. Hurporen — ajneMeHT

V rpynisl, HO 3Ha4YeHHe ero BaJIeHTHOCTH He npe-

peimaeT 4. ITocTosiHHBIE 3HAYEHUA BAaJIEHTHOCTH

Oxcurena (2) u @ayopa (1) Takyke He OTBEYawT

nomepam rpymn (VI u VII). IIppunHy 3TOr0 MBI

paccMOTpeJiH B IIpeAbIAyINeM naparpade.

! Ins d-snemernTtor III—VII rpynn HOMepa rpyin COBNANAIT € 061uM
YKCJIOM BJIEKTPOHOB HA ABYX IOCHEAHHX IOAYPOBHAX (d- & 8-).
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Panuycsr aTOMOB 3;1eMeHTOB B NnepHoaax H
rpymmax. ATOM B HallleM I PeACTABJICHHH SBJIAET-
Csl MHKPOCKOIHYECKHM IIAPHKOM, MMEKII[HM
onpeneNeHHsIi paanyc’.

Paduyec amoma — 3mo paccmosrnue om yex-
mpa adpa 0o chepuveckoil noeepxrocmu, Komo-
poii kacawmcs opbumanu ¢ 3neKmpoHamu
nociednezo sHepzemuYeckKkozo YposHa.

Pagnycel aTOMOB 3aBMCAT OT 3apsf0OB sijfiep u
KOJIMYeCTBA 9HEePreTHYEeCKHUX YPOBHEH, Ha KOTO-
PBIX pasMeIeHbl 3J1eKTPOHBI.

ATOMBI 3JIEeMEHTOB O/{HOIO NEePHOJIA HMEIOT OfIH-
HAKOBOE KOJMYeCTBO SHEPreTHYeCKUX YpPOBHEH,
HO pasHble paauycsl (puc. 67, 69). Sapsigs: sigep
aTOMOB 3JIEMEHTOB B NepHoje BospacTaioT. Jem
Goavwie 3apad adpa, mem GaAUINCEe K HeMYy HAXO-
0amcs aneKmpoHbL U mem paduyc amoma meHvuie.
Takyio saBHCHMOCTh 00bsICHSIET 3aK0H (DHU3HMKH,
COrJIACHO KOTOPOMY YacTHIa ¢ 60JbIIHM 3aPAAOM
CHJIbHEe IPHTATHBAET (MJIH OTTAJIKUBAET) APYTYIO.

Pajguychl aTOMOB 3JIeMEHTOB B NEPHO/Ae YMEHbIIAKTCH
cJieBa HANpaso.

DD D93

Puc. 69. P BocrniosiszoeaBmmcs pucyHkoM 69, conocTabs-
ATOMBI Té PajJiInyChl ATOMOB METAJIJIMYECKHX M HeMe-
3NemMeHToB TaJLIMYECKUX 3JIEMEHTOB 3-T0 nepHoja.

3-ro nepuoga

Tenepb CPaBHUM ATOMBI 3JIEMEHTOB O/{HOM IPYII-
nel (moArpynnel). B HAX ¢ yBeimyeHneM nopaako-
BOT'0O HOMepa BO3pacTaeT KOJIM4YeCTBO SHepreTuye-
CKHX YPOBHe#l, Ha KOTOPHIX Pa3MEIeHbl 3JIEKTPO-
Hbl. 9TO NPHBOJAMUT K YBEJIMYEHHIO PA3MepOB
aTomoB (puc. 70). Yem Gonvwe snepzemuveckux
YpoeHeil umeem amom, mem ezo paduyc Gonvuze.

! Paguycer oTaensHOro atoMa u TAKOTr0, KOTOPHIA HAXOAUTCSH B Bemle-
CTBE, PA3NHYHEL
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Paauycel aTOMOB 3JIeMEHTOB B rpymnmne (moarpyimne) Bo3pa-
CTa¥OT CBepPXy BHHU3.

.
d
.
.
&

Puc. 70.
ATOMbI
3NIeMEeHTOB
maBHOM
noarpynnbl
| rpynne:

O6paTuTe BHUMaHWe Ha 3apsfbl saep aroMoB
Jiutnsa, Hatpna u Kanusa. OHM pe3Ko BO3pacraior:
+3 (Li), +11 (Na), +19 (K). 310 BOMKHO YCHIUTDL
NPUTSHIKEeHHE 3NeKTPOHOB K SIAPY M Bbi3BaTb YMeHb-
weHne pajgmycoB aroMoB. OfHako Bo3pacra-
oune 3apafbl aAep B 3HaYNTENIbHOH Mepe 3Kpa-
HUpYIOTCA 3apsifiaMu 3/IEKTPOHOB BHYTPEeHHHX
o6onoyex, Kak 6bl HEHTPaNN3YITCH HMH. A Kon-
YeCTBO 3TUX 3NeKTpoHoB oT J/iutua kK Kanuio yse-
NnYMBaeTcs NoYTH Tak e, KaK u 3apsafbl sgep.
MoaroMy onpegensowmm PpaKTopoM, KOTOPbLIH
BAMAET Ha pafunycbl aTOMOB 3716 MEHTOB O4HOH
rpynnsi (Mogrpynnbi), ABAAETCA KO/IMYECTBO IHep-
reTM4ecKuXx ypoBHe#.

BbIBOAbI

Ilepuonuyeckuii 3aKOH HbIHe (OPMYyJIMPYIOT
TaK: CBOMCTBA XMMMYECKHX 3JIEMEeHTOB, IMPOCTHIX
BElEeCTB, 4 TAKHe COCTAB M CBONMCTBaA COeIHHeHH
HAXOAATCHA B NMEePHOAHYECKO 3aBHCHMMOCTH OT 3HA-
YeHHH 3apPAKOB sAiep ATOMOB.

duznYecKas CyYTh NepHMOAHYEeCKOro 3aKoHa
3AKJIOYAETCH B TOM, |UTO C BO3pACTaHHEM 3apAiOB
Agep NmepHoAMYecKH HM3MeHAeTCHA 3JeKTPOHHoe
CTPOEeHHe ATOMOB, YTO 00yCJIOBIMBAET NepHOoaANYe-
CHOe M3MeHeHHe XHMHYeCKOoro XapaKTepa 3JieMeH-
TOB, MX BAJICHTHOCTH, CBOMCTB IPOCTHIX BELECTB H
CoOeMHeHMI.

HCXOJIH H3 3JICKTPOHHOI0 CTPpOeHHMH aTOMOB,
pasJmMyanT §-, p- , d- ¥ f-ajieMenTEl.

Homep nepmoaa, B KOTOPOM HAXOAHMTCH 3JIEMEHT,
YKa3bIBaeT Ha KOJIMYECTBO 3HepreTHYeCKHX YpOoB-
Hel B ero aToMe, a HoMep I'PYNIIbl — HAa KOJHYeCTBO
3.118({'!'[)01]08 HAa BHeLIHeM YPOBHE H MaKCHMAJILHOE
3HaYeHHE BAJEHTHOCTH.

Paauycel aTOMOB 3JIEMEHTOB B NepHoO/ie YMeHb-
IIAKTCH CJIeBa HAIIPaBo, a B rpymne (nMoarpyiie)
BO3pacTalT CBepXy BHHI.
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237.

238.

239.

240.

241.

242,
243.

244,

245,

lNocteneHHO WNKM NepHOAMYECKHM U3MEeHAeTCR C Bo3pacTaHuem
NOPSAKOBOrO HOMeEpa anemeHTa:

a) obulee KONUYECTBO 3/IEKTPOHOB B aTOMeE;

6) KONUYECTBO ANIEKTPOHOB Ha BHELHEM 3HepreTMYeCcKoM ypoBHe?
KakoBa, Ha Baw B3MMs4, NPU4YUHA TOrO, YTO OTHOCHTENbHAsA aToM-
Has macca Tennypa 6onblue, 4em Moga, xors atom Tennypa cogep-
MWUT HA 1 NPOTOH U 1 3NeKTPOH MeHble?

Beinuwmnte B CTONGHUK BCE CUMBO/bBI 3N1EMEHTOB, KOTOPbLIE Ha4yWHa-
10TCcA ¢ B6yKBbl N. [locne Kayaoro CMMBO/Aa yHKamuTe Ha3saHue M
TUN COOTBETCTBYIOWEro anemeHTa (s-, p-, d- unu f-anemeHr).

He cocrasnas 3NeKTPOHHbIX GOPMyN, YKAXKMTE KONUYECTBO INEKTPO-
HOB Ha rnocnegHem aHepreTM4ecKom ypoeHe 8 atomax Cl, Pb, As, Kr.
Kakyio HHpopMaUHIo 0 XMMUHECKOM INeMEHTE MOXHO MOoJy4YuTb U3
3NeKTpoHHoM popMynbl atoma?

3nemMeHTam Kakux TUNOB NPUHaANEMaT Takue 3NeKTPOHHbIe ¢op-
Mynbl aToMoB: a) 18°25?2p°3s?; 6) 1s°2s%2p*; B) 15°25%2p®35?3p*?
Y10 Takoe paguyc atoma? OT Kakux paKTOpOB 3aBMCHT ero 3HaveHue?
ATOM KaKoro anemeHTa B Kaywaoh nape umeert GonbluMin paguyc:
Si—P, F—Br, H—He, Na—Be? OTBeTh aprymeHTupyiTe.
Onpepenue xapakKtep M3MeHeHWs pajuycoB aToOMOB B psaax
anemexToB Be—Mg—Al 1 Be—B—Al, BoibepuTe NpaBunbHbIA OTBET:

a) paauyc atoMa bepunnua 6onblue, 4em atoma ANIOMUHUR;

6) paguvyc atoma AnloMMHUA 6onblue, 4eM atoma Bepunnus;

B) pagnycel atomoe bepunnua u ANIOMHHUA NOYTH OAMHAKOBBI.
Ha3soBuTe 3nemeHT, atoM KOTOpOro, Ha Ball B3rNA[, UMEET. a) Hau-
MeHblWuiA paauyc; 6) HanbonblwKin paguyc. O6bscHUTE Bal BbIGOP.

XapaKrepUucTUKa

31eMEHTA MNo €ro rnosIOXEeHU
B Nepuogu4eCcKon cucreme

U CTPOEHUIO aToMa
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Martepuan naparpada NnoMoKeT sam:

» BbIICHWUTb, YTO MOHUMAKOT MOJ XapaKTepPUCTUKOM
XUMHUYHECKOr0 3NIEMEHTA;



COCTaB/ATL XapaKTEPUCTUKY 3NIeMeHTa U ONpefensiTs
TUM €ro NPOCTOro BELECTBa Mo MOJIOHEHHUIO 3neMeH-
Ta B NEPUOAUYECKOM CHUCTEME M CTPOEHMIO atoMa.

Pa30o6paBiINCEh B CYTH IEPHOAHYECKOr0 3aK0Ha,
3HasA, Kakas uHpopmanusa 06 3ieMeHTaX HMeeTCs
B NEPHOAMYECKOM cHCcTEeMe, M ONHPasAch Ha 3JIeK-
TPOHHOE CTPOEHHE aTOMAa, BbI MOYKEeTe COCTABHTh
XapaKTePHCTHKY 3JIeMEeHTa, ONpPeeJHTh THII €ro
IIPOCTOTO BEI[ecTBa.

IInan xapaKTepHCTHKH 3JIeMEeHTA

1. MecTo snemMeHTa B IePHOAHYECKON CHCTEMe
(vomep nepuoja, HOMEP IPyIIbl, IJIABHASA HJIM
nofouHas noArpymnma).

2. OTHocuTEIBHASA ATOMHAas Macca.

3.CocraB aToma, T. €. KOJIHYECTBO IIPOTOHOB,
HeUTPOHOB (eCc/M 3JIEMEHT BXOAHUT B YHCJIO ABaMI-
IIaTH BJIEMEHTOB, HMEIOIIHX 110 OAHOMY IIPHPOJ-
HOMY HYKJHAY) H 3JeKTPOHOB. BeposaTHOCTH
CYIIeCTBOBAHHMSA IMPHPOAHBIX H30TONOB (MmO
OTKJIOHEHHIO 3HAYEHUA OTHOCHTEJILHOM ATOMHOM
Macekl 0T GJIMIKAiIIero Hejaoro Yucia).

4. dneKTpOHHOEe CTPOEHMe aToOMa, T. €. pasMe-
[IeHHe 3JIeKTPOHOB Ha 3HEPreTH4YeCKHUX YPOBHAX
M IIOJITYPOBHAX.

5. Tun anemewnra (s-, p-, d-, f-), ero xuMHUYECKH it
xapakTep (MeTaJlNIu4YeCKHM HJIH HeMeTannude-
CKHMM SIBJIS€TCH dJIEMEHT).

6. MakcuManpHOe ¥ MHMHHMAJIBHOE 3HAYEHHS
BAJIEHTHOCTH (110 HOMEpPY I'PYIIIkI IEPHOAHYECKOMN
CHCTEMBI, K KOTOPOM NMPHHAJJIEKHT 3JIEMEHT, U
KOJHMYECTBY HEeCNapeHHBIX 3JeKTPOHOB B ATOMeE).
Bo3MOXKHOCTE HAX0MXKAEHUSI ATOMA B BO30OYXKAeH-
HOM COCTOSIHHH.

7. Tun mpoctoro BemjecTBa, 06pa30BAaHHOrO
3/1eMeHTOM (MeTaJlJI HJIM HeMEeTaJL1).

YINPAMHEHMUE. CoctaBuTb XapaKTepucTuKy ®ocdopa no nonomeHuro
3neMeHTa B NEPUOAUHECKOHW CUCTEME U CTPOEHMIO atoma.

Pewenne
1. 9nement Pocdop HaxoauTCHA B 3-M mEPHOAE, ISATON IPyIIE,
rjiaBHOM moxrpyimne. B cooTBeTcTBYIOMEH KIIeTKe IepPHOAHYEeCKOMR
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cucteMbl (puc. 71) HaxoaMM CHMBOJ
anmemenTa — P. ITOCKONBKY B KIeTKe 15 P
IOpPUBEJEHO JIHIIL OJAHO HasBaHHe — 30,974
(ochop, TO OHO ABIAETCHA Ha3BAHUEM KaK
BJIEMEHTA, TAK M er0 IPOCTOTO BellecTsa’ .

2. OTHOCcHTENRFHAA AaTOMHAA Macca

Puc. 71.

anemenTa — 30,974. Knetka ®ocdopa

3. IlopsinkoBeiit HOMep 2JieMeHTa (IPO- g pnepuoOANYECKON
Touuoe unciao) — 15. B cocras aroma DPoc-  cucreme
¢opa BxoasT 15 npoToHoB 1 15 aneKTpoHOB.

Pochop HAXOAHUTCA CpeaH TeX ABaJLaTH
snemenTOB (§ 23), KOTOpBIE HMEIOT 10 OAHOMY NIPHPOAHOMY HYKJIH-
ny. Hykaonnoe yucsio gisa Hykauaa Pocdopa nonydaeM, OKPyrisas
3HaUeHHe OTHOCHTEJNLHOM AaTOMHOM MacChl aJleMeHTa A0 1eJ0ro
uncnaa: 30,974 ~ 31. Obosnauenue nykiauaa — °'P. Konmuectso
HeHTPOHOB B AJipe HYKJIMJa pABHO PA3HOCTH MEX/AY HYKJIOHHBIM H
npoToHHbIM uncaamu: 31 — 15 =16.

4. INockonery Pocdop HaXOAUTCA B 3-M NI€PUOJIE, TO 3JIEKTPOHEI
B €0 aTOMe pasMeIreHbl Ha 3-X sHepreTHYecKnx yposBHsix. [lepssiii
M BTOPO¥i YPOBHM 3aII0JIHEHbI; OHH COZEPIKAT COOTBETCTBEHHO 2 1 8
BNEKTPOHOB (TAKOBO 3JIEKTPOHHOE CTPOeHue aToma anemenTa Ne 10
Heona). Ha TperseMm, BHEIIHeM, YPOBHE HAXOAATCH O 3JIEKTPOHOB
(MX KOJIMYECTBO JJIA 3JIeMeHTa I'JIABHOM NOArpYNIbl COBIAAAET ¢
HOMEpOM Trpynnel): 2 3JIeKTPOHA — Ha 3S-TIOAYpPOBHEe M 3 — Ha
3p-noypoBHe.

dnexTponuas popmyna aroma Pochopa —

15%25°2p°®3s°3p®.
Ee rpaduyeckuii BapuaHT ¢ n3o0pakeHHeM He TOJBKO 3al0JIHeH-
HBIX, HO ¥ BAKAHTHBIX Op6uTajiell mocjieqHero sHepreTH4ecKoro
yposHus (3d-opbuTasieit) uMeeT TAKON BH/:
3d

L Em 00000

2p
oo IR
1s

[NeJas’3p°

! CymecTByeT HECKOMBKO IPOCTRBIX BEHIECTB 3TOTO 3JleMeHTa. Basknaeii-
IHe U3 HUX — KPpacHBIA 1 6enwlil ocdop.
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5. @ochop — p-sneMeHT, TOCKOJILKY IPH 3a0JIHeHHH 3HepreTH-
JecKHX ypPOBHel aToMa NocieJHH 2JIEKTPOH 3aHMMAaeT p-opb6u-
Taie. Pochop ABIsAETCS HEeMETANJIMYeCKUM 3JIEMEHTOM; OH HAXO0-
JAUTCA B AJIMHHOM BapHaHTe NePHOANYECKON CHCTEMBI CIIpaBa M
BBILIIE JIOMAHOM JTUHHHA.

6. MunnmassHoe 3HaueHue BasieHTHOoCTH Pocdopa paBHO 3 (TakuM
ABJIAETCA KOJIMYECTBO HeCIapeHHBIX 3JIEKTPOHOB B aTome). Cyiie-
CTBYeT BOBMOXKHOCTE Mepexo/ia OAHOro aNeKTPOoHA U3 3s-opbuTanm B
3d-opbuTais:

P -5 P*
15°25°2p°35°3p® — 13’2522,0“3.1;‘3p"3d1

m 3d
| |

%nﬁEMH]HH

KonnyecTBo HeCrIAPeHHBIX 3JIEKTPOHOB B BO3OYIKIAEHHOM aTome
yBenuuuBaeTcst n0 unsatu. Ilosaromy MakcuMansHOe 3HAYEHHe
BasienTHOCTH Pocdopa paBHO 5.

7. INockoneky Pochop — HeMeTAJJIMYECKHI 3JIeMEHT, TO ero
[IPOCTOE BEILECTBO SIBJSIETCH HEMETAJJIOM.

Xapakrepucruka 'maporena. 9nement Ne 1 —
e/JMHCTBEHHBIN, KOTOPBIH pasMeInaoT B JBYX
KJeTKax nepuoauyeckoi cucremsr II. . Menge-
Jseesa. Ero MoyxHO HaliTH B IJIaBHBIX NOArPYHNAX
In VII rpynmn.

Kaxaelii BapuaHT pasmemenuns 'maporena
HMeeT cBoe 0DocHOBaHHME.

1. T'maporeH mMoxo0 Ha 3JIEMEHTHI I'JIABHOM
noarpynns! I rpynnel — miejiouHble 3JIeMeHThI.
OH opHOBAJIEHTEH; B ero aTOMe Ha IOCJefHEeM
(eAMHCTBEHHOM) 3HEPreTHYECKOM YPOBHEe HaXO-
JHATCSH OAHMH 3JIEKTPOH.

2. 'maporeH CXo[eH H C 3JIEMEHTAMHM JIABHOMN
noarpynusl VII rpynnel — rajgoreHaMu. 310 —
HeMeTaJUTHYecKHi aslemeHT. IlocToAHKEOE 3HaYe-
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?

246.

247.

248.

HHE ero BAJIEHTHOCTH COBNAaJaeT ¢ MHHHMAalb-
HBIM 3HAYE€HWEM BaJIeHTHOCTH rajoresos. Ilpo-
croe BemecTso I'maporena — ras sogopog Hy, —
0 CBOMM CBOMCTBAM MMeeT MHOro o6mero c
¢ropom F, u xnopom Cl,.

Kakomy sxe BapuauTy pasmemesus I'mapore-
Ha B IEPHOANYECKOM CHCTEeMe ClIelyeT OTAaTh
npeanourenue? Exunoro muenus Her. Iloaromy
3TOT 3JIeMeHT MOKHO o6Hapy»xuTh u B I, u B VII
rpyumne.

Ilpu cocTaBJieHHH XapaKTePUCTHKU 3JIeMeH-
Ta T'uaporena Heo6xoguMo yuyuThiBaTh 06a Ba-
PHMAaHTAa ero pasMelleHus B NePHOAUYECKOM cuc-
TeMe.

BbiBOAbI

XHMHYECKHH 2JIEMEHT XapaKTepH3yIoT, YKa3bl-
Basl ero NoJIoJKeHHe B MepHoaAH4YecKol cHcreme,
OTHOCHTEJIBHYI0O ATOMHYIO MACCY, COCTAB H 3JIeK-
TPOHHOE CTPOeHMe ATOMa, XHMHYEeCKHIl XapakTep,
TN (MCXOAS M3 3JIeKTPOHHOIO CTPOSHMA), MAKCH-
MaJIbHOe H MHHHMAJIbHOE 3HAYEeHH A BaJIEHTHOCTH
(c yueTom BO3MOKHOCTH HAXOK/IEHHA ATOMA B BO3-
OyKIeHHOM COCTOSHMH), 84 TAKIKe THII MpPOCTOro
BellecTBa.

Oxapaktepusyite Nlutuin u Cynbdyp No nnaHy, NpyuBeAeHHOMY B
naparpade. NpyMuTe Bo BHUMaHue To, 4To atoM Cynbdypa MoweT
HaxoAMTLCH B ABYX BO36YHAEHHbLIX COCTOAHUAX.

Ha30BUTE HECKONbKO 3NEMEHTOB, KOTOpbe WMeKT 3HayeHue
BaneHTHoCTH 7.

JAna Kakux 3NeMeHTOB MaKCuManbHble 3Ha4YeHWUs BaneHTHOCTHU He
COBNafaloT C HOMepaMu rpynr, B KOTOPbIX OHW HaXoAATCA?

249. B 4eM CXOACTBO MEMJy BOAOPOAOM M XNopoM? Yem otnu4aercs
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Nepuoaunyeckas cucrema,
XUMUYECKUU XapaKTep

31eMEeHTOB U CBOUCTBA
NPOCTbIX BELLECTB

Marepuan naparpada nomoxxer Bam:
BLISICHUTb, KAK U3MEHSETCA XapaKTep 3NeMEHTOB B
nepvopax v rpynnax;
NPOrHO3upoBaTb XMMHUYECKWE CBOWCTBA MPOCTBIX
BEWECTB M MX aKTMBHOCTb, YYUTLIBAA MNONOMEHWe
3NeMeHTOB B NEpuoan4ecKon cucteme.

Brl 3Haere, 4To CYILIECTBYIOT METALITMYECKHE U
HemeTaLMyecKkue aneMenTsl. IlepBnie HaxogAT-
CH B MEPUOJAHUYECKOM CHCTEME B HAYAJIE KAMXKIO0T0
nepuoga M B cepeaune Gonwmmux nepuogos. Mx
aTOMbl MMEKT Ha BHEIIHEM 3HePreTUYecKOoM
YPOBHE, KaK IpPaBujiO, OT OJHOI'O 0 TPeX 3JIeK-
TpoHOB. HeMerannuyeckue sjeMeHTHl 3aBepiua-
IOT Nepruojbl. BHeIHUX BI€KTPOHOB B HX aToMax
6osibIIe — OT YeThlpeXx A0 BOChMM:

Iepyon I'pynne:
I I 11X 1A% Vv VI VII VIII
Na | Mg | Al Si P S Cl Ar
3 3s' | 3s® |35°3p'| 35%3p® | 35°3p® | 35%3p* | 3s%3p° | 3s23p°
Meraninuueckue Hemeraninyeckue
3JIeMEeHThI 3JIeMEeHThI

Merannuyeckue 3JieMeHTH! 06pPasyrwoT IIpo-
CTHIE BEll[eCTBa MeTaJlJIbl, 2 HeMeTAlIHYeCKHe —
NpoCcThbie BelecTBa HeMeTannbl. Xumuyeckuil
xapaxmep 3nemenma onpedensilom npexcde
8Ce20 NO XUMUYECKUM CB0ILCMBaM €20 Npocmozo
8eujecmeéa, T. €. Y4UTHIBAIOT, BCTYIIAET JIK OHO B
pPeakIiiM, XapaKTepHBIe AJA MeTaNJIOB WJIH
HEMEeTAaJIJIOB, a eclH BCTYNAeT, TO HACKOJIBbKO
AKTHBHO.
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Puc. 72.
OTHoweHue
MarHus K Bope:
a — XONoAHoW;
6 — ropa4ei.
Ob6pa3oBaHue
MarHuin
THAPOKCHAA
¢uKcupyer
deHondpTanemH

XumMuyecKan aKTHBHOCTh MeTAJLIOB — TpoO-
CTBIX BelllecTB 3JIEMEHTOB OJHOro mepHoIa.
BriscHMM, KaK M3MeHSAETCHA aKTHBHOCTH IIpPO-
CTBIX BEHIECTB METAJLIUYECKHX 3JIEMEHTOB 3-ro
nmepuoja B PEAKIMAX C BOAOH M XJIOPDHIHOM
KHCJIOTOM.

BaM xopomro u3BeCcTHO, 4YTO HaTpHii 6ypHO
B3aMMOJI€HCTBYeT C BOJIOM B ODBIYHBIX YCIOBHAX.
Marauii BCTynmaeT B aHAJOTMYHYIO DPeaKIHuio
TOJNBKO NPH HAarpesBanuu (puc. 72), a aTIOMUHHA
Aarke B KMIMAILEH BOJe OCTAETCH HEeM3MeHHBIM'.
Takum o06pasoM, XuUMUYECKad AaKTHUBHOCTh

MEeTAJJOB M0 OTHOIIEHHI0 K BOAEe BO3pacTaer B
PAAY AMTIOMHHUI — Martuit — HaTPHi.

JNIABOPATOPHBIV OMNbIT N2 13

CpaBHEHHE XMMUYECKON aKTUBHOCTH
MarHusi U anioMUHURA B PEaKLIMKU C KUCIOTOM

IToMmecTHuTe B OAHY MPOOUPKY HEMHOI'O MArHUEBON CTPYIKKH, a B
APYTYIO — AIOMHUHHEBOH (BMeCTO Hee MOXHO B3ATh AJTIOMUHHUEBYIO
donery). Haneitre B o6e npobupku no 1—2 My pasbaBieHHON XJIiO-
pugHOM KucaoTkl. Yro Habmonaere?

Eciu B oHO M3 MPOGHPOK peaKIjusa He MPOUCXOAHUT, HArpeuTe
€e COAepIKUMOoe, HO He 10 KATIeHHs.

TTo MHTEeHCUBHOCTH BEIZI€JIEHHA rasa (Kakoro?) 4 ycjioBMsAM IPO-
TeKaHUs peaKkI|il caenaiiTe BEIBOJ O TOM, Kakoil Merann Gonee
AKTUBHBIN — Maraui Ui amoMuHuil. ConocraBeTe pasMellleHHe

! AmoMMHEMIT HAUMHAET B3AMMO/IefiCTBOBATE C BOJIOH IIPH NONA8HNY HA

HEro pTyTH.
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COOTBETCTBYIOIINX METAJLIHYECKHX 3JIEMEHTOB B MEPHOAAYECKOH
cucTeMe.
CocraBsTe YpaBHEHHUH PEaKIlHii.

XHMHYecKasi aKTHBHOCTh MeTaJjlJioB — IIpo-
CTHIX BelleCTB 3JIEMeHTOB I'JIABHO MOArpyIIlkL.
O6paruM BHHMAHIE HA OTHOMIEHHE K BOAE Mpo-
CTBHIX BelIeCTB 3JIEMEHTOB IJIaBHOH MOArpyIIbl
II rpynmnsl.

¥Yb6eaursca B pasnuyHOd aKTHBHOCTH MarHus
M KaJbIMA MOYHO, OCYIIIEeCTBUB TAKOH 3KCIIepH-
meHT. B nBe npo6UpPKU HANTUBAIOT HEMHOT'O BOABI
U gobaBnsaior no 1—2 kanau pacreopa dbeHos-
¢draneuna. B ogny npobupky BHOCAT He60ILIIOM
KYCOUYeK KalbIUuf, a B PYI'yI0 — MarHueBy0
crpy:Ky. C Bozoi 6yieT pearupoBaTs TOJABKO
kKanenuii. Ecniu npo6upKy ¢ MarLiueM u BOAOM
Harperh, TO ¥ B HEel HAYHETCH PeaKIlus.

P ComocraBbTe XHMMHYECKYI0 AKTHMBHOCTH MAr-
HHUA ¥ KaJbIlus ¢ PA3MEl[eHHeM COOTBeT-
CTBYIOL[HX 3JIEMEHTOB B MNEPHOAUYECKOi
cucreme. CocraBsTe yPABHEHHH PeaKIIHil Mar-
HHUA ¥ KAJIBI[HA C BOLOM.

HMayuuB gpyrue peaknuu MeTasJioB (HApH-
Mep, ¢ HeMeTa/lJIaM#K, COJNSAMH), MOXHO 06HAPY-
KUTH TAKYIO 3aKOHOMEPHOCTH:

METAJJIMYECKHH XapakTep 3JeMeHTOB M XHMHYeCKas
AKTMBHOCTh METAJIJIOB YCHMJIMBAIOTCA B NMEpHOAAX cnpasa
HAJIeBO, & B I'IaBHBIX MOATPYIINAaX — CBePXy BHM3.

AHanuaupys 3Ty 3aKOHOMEPHOCTS, IPUXOAUM
K BBIBOZIY: MUNUYHbBLE MEMANIUYECKUE INeMEeHINbL
HaAxX00amcs 6 Ne6OoM HUNHEM Yziy OIUHHOZ0
apuanma nepuoduyeckoil cucmemvt. IT0 —
Ppannmii, Ilezuii, Pagmii.

XuMHYeCKas AKTHBHOCTh HEMETAJJIOB — IIpo-
CTBIX BEI[ECTB 3JIeMEeHTOB OJIHOr0 nepuozaa. Cpas-
HUM O0COOEHHOCTH MPOTEKAHWA peakIHil mpo-
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3710 HHTEpECHO
DochuH

PH; — oueHb
HAIOBHUTHIN
ropiouuii ras
C 3anaxom
rHWJI0 peIOBI.

CTHIX BEI[eCTB HEMETANJIHYECKHX 3JIEMEHTOB
3-ro nepuoga ¢ BOLOPOAOM.
Cununumii He pearupyer ¢ BOZopozoM, a ¢oc-

¢op BCTYMaeT ¢ HUM B PEaKIHIO IIPY TeMIiepaType
6onee 300 °C 1 moBLIIIIEHHOM HaBJICHHUH:

2P + 3H, "2 2PH,.

Cepa nauuMHaeT B3aMMOAEMCTBOBATEL C BOZOPO-
nom npu remneparype 200 °C:

S+ H, £ H,S.

CmMech XJi0pa ¢ BOAOPOAOM Ha CBETY B3PbIBAETCH

(B TeMHOTe peakIis He MPOUCXOLUT):
ClL, + H, & 2HCL

9tHu u agpyrue GakThbl CBUAETEILCTBYIOT O TOM,
YT0 aKTUBHOCTH HEMETAJLJIOB B PAAY CHIHIIHMA —
¢dochop — cepa — XJop BO3pacTaer.

AHalornyHoe u3MeHeHHe XMMHUYEeCKOo aKTUB-
HOCTH HabmogaeM IJisi HEMETAaJJIOB, 06pasoBaH-
HBIX 3JleMeHTaMu 2-ro nepuoga. Asor pearupyer
¢ BOAOPOAOM IIPH HATPEBAHHMHU M HAJWYMM Kara-
auasaropa (mpoaykr peakinuu — ammuak NHj).
CMmecu KHCJIOPOJia U Bogopoaa, ¢ropa u Bogopoaa
B3PLIBAIOTCH; T€PBad — MPHU NOAXKUTaHUH, 8 BTO-
pasi — B 0OBIYHBIX YCJIOBUAX U aXKe B TEMHOTe.

P CocraBeTeé YypPaBHEHHH COOTBETCTBYIOU[UX
peaxiguii.

XuMHyeckasl AKTHBHOCTh HEeMETaJlJIoB — Npo-
CTHIX BeleCTB 3JIeMEHTOB IJaBHOH NOArpynmkbl.
ComnocraBuM IIpOTEKaHWE PEAKIIH ¢ BOAOPOAOM
raJIoreHoB — MPOCTHIX BEH[ECTB 3JIEMEHTOB IJIaB-
Ho# moarpynnsl VII rpynmner.

O peaknuax ¢grropa u XJopa ¢ BOAOPOIOM rrOBO-
puyocs Beime; GTOp NOpPosBAAET OGONBIIYIO
AaKTHBHOCTH, 4€M XJ0p. BpoM B3ammozeicTByeT
C BOAOPOAOM JIMING IDH HATDEBAHWU H HAJIHMYHH
KaranusaTropa

Br, + H, L 2HBr,

a peakKIi#d HOJAa C BOAOPOAOM HE INPOHMCXOIAHT
MMOJMHOCTHIO HH ITPH KAKHX YCJIOBHAX



I,+H, 2 2HL
Taxum 06pasoM, XUMHYECKas aKTHBHOCTH IIPO-
CTHIX BEIeCTB BO3pacTaeT B paxy Hoxg — 6poM —
xJiop — ¢rrop.

HemeTaJmmueckmil xapakTep 3JJeMEHTOB H XMMHWYecKas
AKTHBHOCTH HEMETAJIJIOB YCHJIMBAIOTCA B NIepHoO/Iax cJeBa
HANPAaBO, 4 B rJ1aBHBIX NMOATrPyNNax — CHU3Y BBEpPX.

Tunuunbie HememanniuvecKue 3nemeHmbl
HaxodamcsA 6 npaeom eepxHem yzay OLUHHOZ0
eapuanma nepuoduveckoil cucmemvt, IT0 —
Payop, Xnop, Okcures.

Marepuan naparpacda o6o61ex B cxeme 17.

- S o
..o FA
YcuneHue metannu4yeckoro Ycunenuve Hemetannuyeckoro ... Cl |
Xapakrepa 3NeMeHTOB, Xapaxrtepa aneMeHToB,
Cs... XUMHYECKOH aKTUBHOCTH XUMUYECKON aKTUBHOCTH '
Fr Ra... MeTannoe HeMeTannoe
Cxema 17.

H3ameHeHne XMMUYECHOro xapaKTepa 3N1eMeHTOB U aKTUBHOCTH
NPOCTbIX BELECTB B NepPHOAUYECKOR CUCTEeMe (ANUHHbIA BapHaHT)

. BbiBOAbI : S

XHMHMYeCcKHMH XapakTep 3JieMeHTa obycJioBleH
XHMHMYECKHMHM CBOHCTBAMM €ro NpocToro BeiecTsa.

MerannuyeckHii XapakTep 3JIEMEHTOB M aKTHB-
HOCTh METAJLJIOB YCHIMBAIOTCH B IepHOJaX crpasa
HAJIEBO, & B rJIABHBIX NMOATPYNNAaxX — CBEPXy BHHM3.

Hemerannuyeckuii Xapakrep 3JIeMEHTOB H
AKTHBHOCTh HEMETAJJIOB YCHJIHBAKTCH B NMEPHO-
Jax cjepa HANPABO, & B NIABHBIX NMOArpynmax —
CHH3Y BBEpX.

TunuyBase MEeTANAHYECKHE 3I€MEBTHl HAXOAAT-
¢ B JIeBOM HHIKHEM Yrijy AJHHHOro BapHaHTa
NepHOAHYECKOH CHCTEMEI, 2 THITHYHEIE HEMETAJ-
JIHYECKHeE 3JIEMEHTHI — B IPaBOM BepPXHEM yrJy.
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250.

251.

252.

253.

B uyem nNpofiBNAETCH XWMWYECKHMI XapaKTep MeTaniuyecKux
3NeMEHTOB, HEMETaNnM4eCKux aNeMeHToB?

KaKko# aneMeHT TpeTbero nepuoaa obpa3lyet Hanbonee aKTUBHLINA
METann, a Kakon — Hawbonee akTWMBHbLIM HemeTann? Hasoewurte
NOpRAKOBbLIE HOMEpa 3TUX INeMEHTOB ¥ HOMEpa rPyn, B KOTOPLIX
OHU HaXoanATCH.

Hakoe npoctoe BelwecTBo AOMKHO 6biTh 6onee aKTUBHLIM B XMMU-
YEeCKUX peakLuax: NUTUA UNKU HaTPUK, Kanuh unnM Kaneuwuit, cepa
WNK cenex, Tennyp unu uoa?

HasoBute aneMeHThl, KOTopble 3aBepluainT nepuoasl. K Kakomy
TUMNY 3NEMEHTOB OHW OTHOCATCH U KaKue NpocTele BelecTsa obpa-
3y10T? YT0 Bbl 3HAETE 0 XMMUHECKON aKTUBHOCTH 3TUX BelLecTB?

Nepuoaunyeckas cucrema
U XUMHUYECKHUE CBOUCTBA
coelUHEeHUH

Marepuan naparpada NoMOXeT Bam:

» NpOrHO3vpoBaTh XMMUYECKWE CBOWCTBA BbICLUMX
OKCWOB W MNMAPOKCUAOB MO NONOMEHWUI0 3NeMEH-
TOB B NepuoanvecKon cucreme;

» y3HaTb, KaK U3MEHSETCH XapaKTep BbICIUMX OKCK-
0B 3aNeMEeHTOB B nepuoaax v rpynnax;

» BbIACHUTH XMMWYECKUE CBOMCTBA BarHEWwWux co-
eQvHeHu aneMeHTOoB ¢ [MpporeHom.

Oxcunpl. Haubonee xapakTepHBIMH AJH
9JIEMEHTOB SABJISIOTCH 8blcluiue OKcudbl. B TtakoM
OKCHJIe 3JIEMEeHT NPOABJIAeT MAKCHMAJBLHO BO3-
MOXHOEe [JIA Hero sHadeHue BamenTHoCcTu. OHO
COBIIajlaeT ¢ HOMEPOM TDPYIIEl IePHOAHYECKOH
CHCTEMBEI, I'/Ie HAXOAUTCH 3JIeMeHT.

IlpocneauM, Kak H3MEHHAIOTCH CBOHCTBa
BBICIIIHX OKCH/IOB B 3aBHCHMOCTH OT MOJIOMKEHHUA
3JIEMEHTOB B IEPHOAHYECKOM CHCTEMe.



PaccMOTPHM BBICIIHE OKCHABI 3JIEMEHTOB 2-r0
nepuoza (raéu. 5). I[lepBEliil 351eMEHT 3TOr0 IEPHO-
ga — wmerayummuyeckuit Jiutuit. O obpasyer
ocHOBHBIN oKcup Li,O. 3a Jluruem caexyer
Bepunnuii, Toxe Mera/nudeckuii anemenr. Ero

okcug BeO — amdorepuslii. [Ipyrue aneMeH-

nepuoa ThI ITOTO MEePHOIa MPUHAJIEKAT K HeMeTaJl-
OcHOBHbIE nuyeckum asemenraMm. Bop, Kapbon m
CBOWCTBA Hurporen 06pas3yioT KUCIOTHEIE OKCHIBI —
- v o
11,0 BeO B,0, 00, N,05 B,0;, CO,, N,O;. ¥V nepBbIX ABYX COeqUHEHAH

: KHCJIOTHBIe CBOMCTBA BhIpakeHkl cnabo, a y
KucnotHwe  Tpernero — B monHou mepe. Okcuaa Okcu-
CBOMCTBA  reHa, pasyMmeeTcs, He CYLI[eCTBYeT.

Tabnruya 5
BricInHe oKCH/IBI 3JIEMEHTOB 2-1o nepHoaa
OnemenTt Li Be B C N 0 F Ne
dopmyna| Li0 BeO B,03| CO; | N,O5| — —% | —
OKCHMIA
Tun OcuéB- | AMdo- KucaorHsbri —

oKcHAa HbIM | TEPHBIM

* Coegunenne OF, He ABNAETCA OKCHJIOM; €I'0 HA3BaHHe — OKCHIeH (PTOPHI.

B nepuonax KMCJIOTHBIE CBOMCTBA BBICIIMX OKCHIOB yCH-
JIMBAKOTCA CJIeBa HATIPABO, A OCHOBHBIE CBONHCTBA — B NPO-
THUBOIOJIOMKHOM HANIPABJIEHUH.

P Hanumure GopMysnbl BBICHIMX OKCHIOB 3Jie-
MEeHTOB 3-ro MepuoAa M COMOCTABLTE OCHOB-
Hble ¥ KUCJIOTHBIE CBOMCTBA 9THX COeJUHEeHUI1.
TloaTBEepIXAaeTCA JIA BBIBOA, H3JIOMEHHBINH
BeIme?

CaolicTBa BBICIIMX OKCHZOB B I'JIABHBIX MOJ-
rpynnax Ka k0 pyIinbl 3JIEMEHTOB TAKKe H3Me-
HHIOTCH MocTeneHHo. B KauecTBe mpuMepa NMpu-
BoaUM okcuabl anemMenTos I1I rpynms: (Taéin. 6).

B raaBHBIX NMOArpynnax OCHOBHbIe CBOMCTBA BBICHIMX
OKCH/IOB YCHMJINBAIOTCHA CBEpPXy BHM3, 4 KMCJOTHbIE CBOJ-
CTBa — B NMPOTHBOIOJIOKHOM HANIPABJIEHHH.
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Tab6nuya 6

Briciime oKCcHABI 3J1€MEHTOR riiagHo# noarpynns! III rpymme:

InemenTt Popmyna okcHAA Tum oxcuaa
B B:04 KucnoTasrii
Al Al 04
Ga Gazoa AM(PO'NDHHﬁ
In In;0;
Tl T1,04 OcHOBHBI
P ConocraspTe OCHOBHBIE M KHCJIOTHBIE CBOM-
CTBa BBICIIMX OKCHAOB 3JIEMEHTOB TIJIABHOM
noarpynmnsl II rpynnei. IlogTrBepsxpaercsa iu
BBIBOJI, H3JIOKEeHHbIN BhIIIEe?
rMABHAS Tuapoxceuasl. M'uapokeua, uau rugparT oKCH-
NOArPynnA Ja, — 3TO coeguMHeHHe oKcuaa ¢ Bomoii. O coor-
OcHOBHbIE BETCTBHH CBOMCTB OKCHJOB ¥ I'HAPOKCHIOB YIIO-
cBoicTBa muHanocs pauee (c. 37, 43, 87). Ecnu rugpoxcun
B,0; IIPOMCXOAHUT OT OCHOBHOI'O OKCHJIa, TO OH ABJIAET-
Al205 CH OCHOBAHHEM, ecJid 0T aM(pOTEepPHOro OKCHAA —
Gaz0; aMpoTepHBIM FrHAPOKCHIOM, & €CJIM OT KUCJIOTHO-
In204 I'o — OKCHUI'€HCOAepIKalei KMuCI0ToM:
¥ 10 Na,0 = NaOH
KucnotHole -
CBOMCTBA OCHOBHEII OCHOBaHHE
OKCH]J

Al,0; = AI(OH),

ambporepurii  aMpoTepHbIii
OKCH] THAPOKCHL

SO, = H,S0,
KMCIOTHERIII  KHCJOTa
OKCHJL

Orcrona cnepyer TaKOM BBIBOJ: U3MEHEHHS
OCHOBHBIX M KHCJOTHBIX CBOMCTB T'HAPAaTOB
OKCHJIOB B MIepHOZax ¥ rpynnax (riaBHBIX MOJ-
rpynnax) A0JKHbI 6BITE TAKHUMH e, KaK U IJIA
OKCHJOB.

B nepnonax KMCJIOTHBIE CBOMCTBA MM/ IPOKCHIOB yCHIIMBA-
KOTCA CJIeBa HANIPaBo, 4 OCHOBHbIE CBOMCTBa — B MPOTHBO-
MOJIOHOM HATIPABJIEHNH.
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B raasBHBIX nOArpynnax oCHOBHbIE CBOMCTBA I'HIPOKCHI0B
YCUIMBAKOTCA CBepXy BHHM3, a2 KHCJIOTHBIE CBOMCTBA — B
NMPOTHBOIOJIO?KHOM HATIPABJIEHHH.

TIpoMAIIOCTPAPYEM 3TH BHIBOJALI JaHHBIMH O
XMMHYECKOM XapaKTepe rHAPaToB BBICHINX OKCH-
JIOB 3JIEMEHTOB 2-10 U 3-10 nepuooB (rabn. 7).

Tabnuya 7
THApPOKCUABI 2JIeMEHTOB 2-10 M 3-r0 epHo/I0oB
Ilepuo- I'pynmst
ey 11 I v v vi | vii
2 |LiOH| Be(OH), | H3;BO; | H.CO; | HNO3 —_ —
1te- amd. cnabas | cinabasi (CHIBHas
JIOYB [THAPOKCH]| KHCIIOTA |[KMCI0Ta|KUCJIOTA
3 [NaOH| Mg(OH); | AI(OH); | HsSiO3 | HzPO, | H2SO4 | HCIO4
Ie- | oCcHOBa- am@p. |cnabas |[KHUCJIOTACHIBHAACHILH
JIOYBb HHUEe  |[THAPOKCHJ[KHCJIOTa * [KHCJI0TA mcnov:rzl

INpumeuanue. 3pe3nouKoil 0603HAUEHA KUCAOTA CPEHENH CHITBI.

Coenuuenun anemenTos ¢ I'maporenom. Bam
M3BECTHBI JIUIITL HECKOJBKO TAKHX COEJIUHEHUH,
B uactHocTH xnoposogopon HCI, cepoBomopon
H,S. OnHako OHM CYIIeCTBYIOT 115 60JILIIMHCTBA
anemeHToB. VX cTpoenue u CBOMCTBA HEOAMHAKO-
BBI, OHU U3MEHHAIOTCA B [IepUOJaxX | rpynmnax, Ho
He TakK MPOCTO ¥ HArNSHAHO, KAK CBOICTBA OKCH-
JI0B WJIA THIPOKCHAOB.

PaccMOTPUM COEIUHEHHS B3JIEMEHTOB 3-Tro
nepuoza ¢ FuaporenoM (Tabi. 8).

IlepBrlii anieMeHT B aT0oM nepuoge — Hartpmuii.
Ou obpasyert coepunenne NaH (marpuii rugpun),
roropoe cocrout u3 uonoB Na” u H . ITo crpoe-
HWIO0, HEKOTOPBLIM CBOMCTBaM H [aKe BHEITHEMY
Buzy (6esi0e KpucTaIMYecKoe BelecTBO) HaT-
pMil rUApU HAalOMHWHAaeT COJIH, B YaCTHOCTH
narpui xnopug NaCl. Coepunenue Maraus, cie-
AVIONIEro 3JIEMEHTa B mepHoae, uMeeT (hopmyny
MgH,. 310 Takke HOHHOE BeIecTBO, KOTOpPOe
cxoxHo ¢ conmamu. CoeamueHue AJNIOMHHHSA C
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Tabruya 8

Coenunenns 3nemMeHTOR 3-10 nepuosa ¢ M'maporenom

dnemeHT Na | Mg Al Si P S | Cl |Ar
Dopmyna NaH|MgH,| AlH;3; | SiH, |PH; | H.S HCl | —
coeIMHeHMH
Crpoenne Hounoe |ATomMmuOe MonexkynspHoe .
ArperaTaoe
SpoTomENe Trepnoe I'azoobpasnoe -
B OOBIYHBIX
YCIIOBHAX
T'upporenom AlH; umeeT aToMHOe CTPOEHHE U OT
cose OTNNYAETCH.
Cunuuuit 1 Pocop HaxoaaTcs B Cepeaune
nepuona. Cunan SiH, u dochun PH; — rassr,
KOTOPBIE IOYTH HE PACTBOPAIOTCH B BOJIe K He pea-
TUPYIOT C Hell. 3TH BellleCTBA COCTOAT U3 MOJIEKY .
Hanee B nepuope pasmelenbl Cynbdpyp u
Xnop. Ux coepgunenus ¢ 'uaporerom — ceposo-
popoxa Hy,S u xnoposopopon HCl — sBasirorcs
MOJIEKYNAPHBIMHU BellleCTBaAMH. ITO — rassl,
KOTOpble pACTBOPAITCS B BOJE; HX PACTBOPHI
BeAYT Cebs KaK KMCIOThI.
Crpoenue u cBolicTBa GONBIIMHCTBA COeUHe-
HUI aneMenTOoB 2-r0 mepuopa ¢ I'mpporenom
TaKHe JKe, KAK W COEIMHEHUI 3/1IeMeHTOB 3-ro
nepuoaa. IlpuBeneM HECKONBKO IPHMEpPOB.
JIutuii ruppup LiH — morHOEe KpHCTaANIHMYECKOE
BellleCTBO, HaNnoMHHAOIee conb (kak u NaH).
Meran CH; — razoo6pasznoe MOJEKYJISPHOE CO-
eqUHEeHMe, HepacTBOpuMoOe B Boje (kak u SiH,).
370 uHTEpeCHO droposogopox HF — ras, koTopslit cocTouT U3
Mupkmit mMonexkys. Ero BogHEIH pacTBOp NpPOSABAAET
aMMHaK KHCJIOTHBIE CBOMCTBA; 3T0 — (PTOpHAHAs KHUCJIO-
(tm.=—33°C)  Ta. CnosoMm, PTOPOBOAOPOA MOXO0M HA XJIOPOBO-
pearupyer co nopoy HCI.
HIRAORTIMME Onraxo IBa CoeMHeHUs 3JIeMEeHTOB 2-T0 IepHo-
MeTaJLnaMHu
A na ¢ 'upporerom — ammuak NH; 1 soga H,O —
(c Bhiteneren ~ OTJ/IMUAIOTCS COOTBETCTBEHHO OT (hochuna PH; u
BOZIOPOAA). cepoBogopoga H,S. AMMHaK XO0Th U SABISIETCH
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254.

255.

rasom, HO ero pacTBOp HallOMHHaeT OYeHb pa3bas-
JIeHHBIM pacTBOp Hiesioud. A Boga — coegHHeHHe
HelTpalbHOrO XapaxkTepa.

CyumecTByeT CBA3H MEXKAY XHMHIECKHMH CBOIi-
CTBAMH BBICIIMX OKCHIOB, COOTBETCTBYHOIIHX
IMIPOKCHIOB M NMOJIOKeHHeM 3JIeMeHTOB B NMepHo-
AMYeCcKoi cucTeme.

OcaéBHBIC CBOMCTBA BBHICIIMX OKCHIOB M I'MIPOK-
CH/IOB YCHJIMBAIOTCH B MepPHoOAAX CIIpaBa HajieBo, B
IrIAaBHBIX MOATPYNINAX — CBepXy BHH3, 2 KNCJIOTHBIE
CBOMCTBA — B MPOTHBOIMNOJIOHOM HANIPABJICHHH.

CoeMHEHH A THITMYHBIX METAJUINYECKHX 3IeMeH-
ToB ¢ 'uaporenoM HMeErOT MOHHOE CTPOCHHE H HATIO-
munawT coiu. CoefuHenna THITMYHLIX HeMeTaJLIM-
YeCKHMX 3JIeMeHTOB ¢ Haporenom CcocTOAT M3 MoJie-
KyJa. Hx BojiHBIe pPACTBOPEI ABJIAKTCH KHCJIOTAMH.

COAepHT M NepUoanyecKas cuctema undopmaumio o6 okenpax?
Ecnu aa, To Kakylo UMEHHO U KakoW BapuaHT Tabnuubl — [VTMHHbIA,
KOPOTKHIA?

Hannwure xuMHYecKue ypaBHEHWUR, KOTOpbie NoATBEPKAAT
amdoTepHocTb: a) 6epunnuin okcuaa; 6) xpom(lll) rugpoxrcuaa.

256. Y KaKoro U3 coeuHeHHi 0CHOBHbIe (KUCNOTHbIE) CBOMCTBA A0MK-

257.

258.

259.

260.

Hbl 6biTb BhipaweHbl cunbHee: a) Li,0 unu Na,0; 6) Si0, unu P,0s;
B) KOH unu Ca(OH),; r) H,TeO, unu H,Se0,?

Kako# oKcua, OCHOBaHWe W KUcnota umeloT Haubosbuwre macco-
Bble 1011 OKCHreHa cpeau coeiMHeHUr CBoero Knacca? Boluucnure
KX 3HAYEHUR.

Kako# o6beM 3aHUMAaloT NPU HOPMaJbHbIX YCIOBUAX TaKUe OKCU[bL
CepHUCTLIA ra3a maccok 4 r, Boaa maccou 36 r?

O6bACHUTE HANKYKUEe NIPONYCKOB B CTPOKE NepUOAWYECHOW CUCTE-
Mbl, Ha3BaHWe KOTopoi — «JleTyune coeauHeHUR ¢ lMaporeHOM».
3anuwute hopmynbl coeirHernin Kanbuma ¢ ThaporeHom u ApceHa
¢ TupporeHom. Kakoe cTpoeHHe NOMKHO UMETL Kamaoe coeavHe-
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HWE — MoleKynsipHoe, MOHHoe? lNpeacHaMmuTe HeKoTopblie GU3K-
YeCKue CBOMCTBA 3TUX COEIMHEHHN.

261. MaccoBas pons [MgporeHa B COEIMHEHUM C APYTMM 3NEMEHTOM

192

cocrasnset 10 %. Onpepgenure 3nemMeHT ¥ PacCuUTainTe MaccoBylo
ponio OKcHUreHa B OKCUAE 3Toro 3nemeHTa.

3Ha4yeHue Nnepuoanu4ecKoro
3aKoHa.

JXU3Hb U feATenbHOCTb

. U. MeHpeneeBa

Marepuan naparpada noMoXer Bam:

NOHATH 3HaYeHWe NepPUOMYECKOro 3aKoHa;
y3HaTb O MW3HEHHOM NYTH BbiAIOLIErocs y4eHoro
. U. Menpeneesa.

3nauenue mepuoanueckoro 3axkoma. Cospe-
MEHHYI0 XMMHI0O HEBO3MOMHO NpeCTABUTH Oea
NepHoau4YeCKOro 3aK0Ha ¥ NIePHOAMYeCK Ol CucTe-
MEl 3neMenToB. IlepuopmyecKuil 3akon, WIHU
3aKOH MepUOANYHOCTH, AKKYMYJIHDYeT BaXKHel-
IIde 3HAHHUA 0 XUMHYeCKHX 3JIeMeHTaX, MPOCThIX
BelllecTBaX U coenuHenuax. On nosponsier oobsC-
HUTH MHOrMe XMMH4YeCKHe (PaxThl, MoMoraer
0CO3HATH M 060CHOBATH PA3JIMYHEIe 3aKOHOMEPHO-
CTH B MHpe XMMHYECKHX 3JIeMEHTOB, BellleCTB U
UX IpeBpalleHHii, NpeACKa3aTh BO3ZMOMXKHOCTH
MOJTyUYeHHUSI HEU3BEeCTHBIX COeIHHEeHUI,

OtkpeiTue . U. MenneneessM nepuoguye-
CKOI0 3aKoHa No6yauno K NOWCKAM IPHYUH
NePHOAMYHOCTH Cpead 3JIeMeHTOB, IIPOCTHIX
BellleCTB U OHOTHUIIHEIX COeHHEeHH. Yuenble
CKOHLIEHTPHPOBAJHM CBOM YCHJIMA HA MCCIefoBa-
HHAU aTOMOB, UX npupoasl. O6Hapykenue Ha
pybexe XIX—XX BB. CH0KHOro CTpPOEHHS
aToma, a MO03)Ke — M ATOMHOIrO s/ipa NPHBENO K
BEIICHEHHIO (PU3HYECKOH CYTH IIepHOIUYECKOr0
3akoHa. Menpenees nucal, 94TO «IIepHOLUYECKO-



My 3aKOHY OyZAyIiee He TDOSUT pa3pyllleHHeM, a
TONBKO HAJCTPONKH B passUTHe 0DeiijaeT».

3uaueHHe ePHOAUYECKOr0 3aK0HA QIS XUMH-
YecKoi HayKH orpoMmHo. Ero ycrnelmso HCHONB3YIOT
M B IPYI'UX HaYKaX; 8TOT 3aKOH [IOMOraeT OCTHYb
HAYYHYK KapTHHY MaTepHalbHOrO MHpa. ¥de-
HEIe-OHO0JIOTH OKA3aJH, YTO n000HbIe 3/1IeMeHTHI
M MX COeAHHEHUsI MOryT BBHINOJHATH CXOJHEIE
GYyHKLUMK B OpraguaMe, HHOrAa — 3aMeHSITh APYT
apyra. Ha ocHoBaHHM XHMHYeCKOro aHajgH3a
rOpHBIX MOPOJA, MEHEDAJIOB, DY/ M'e0JIOTH 06GHApY-
UM, 4YTO NomoOHBIe 3JIeMeHThl YacTO BCTpe4ya-
10TCs B npupojie BMecTe. Mccnenys coequnenust
AHAJIOTHYHOI'0 COCTaBa, (PH3MKH YCTAHOBHIK
CXOJ/ICTBO MX CTPOEHHA U (PU3UYEeCKUX CBOMCTB.

IlepuoguuecKkHii 3aKOH M IepHOAMYeCKAas
cHCTeMa SBISIOTCH OCHOBON HeOpraHM4YeCKOM
XUMHH. YUYeHHKaM U CTYAEHTAM He CTOMT 3arlo-
MHHATH COCTAB ¥ XHMHUYeCKHe CcBolicTBa 60Nb-
IIOr0 KOJHYeCTBA BEI[eCTB. JTO ¥ HEBO3MOMKHO
cnenath. Hy»HO HAYYHUTHCA BHIAENATH, MOHH-
MaTh 4 [IPOrHO3MPOBATH I'IaBHOE 00 31IeMeHTaX U
BelleCTBaX, UCMONb3YH NepHOAHYECKHI 3aKO0H H
[IePUOAUYECKYIO CHCTEMY.

JKuane u pearensHoctrs . H. Menaeneera.
HOmurpuit UBarosuu MenseneeB pogUuiaCs B CHU-

6upckom ropoge To6onsck 8 1834 r. Ero

oter OblaI y4uTeNeM, 3aTeM — AUPEKTOPOM
MECTHOM rmMHazuu. IMuTpuil, obyuasich B
9TOM rEMHA3UH, OoJsbllle BCENO MHTEpPeCco-
BAJICA MATEeMATUKOH ¥ (PU3HUKOIA.

B 1850 r. 1. 1. Menaeneer IOCTYITHN
Ha (PHBUKO-MaTeMaTHYeCKHH (paKynbTeT
CankTt-IleTep6yprckoro riaBHoro mnejaro-
rHyeCcKoro HECcTUTyTa (pHc. 73). 3neck oH
yBnexcsi xumueii. B 1855 r. Mernaenees
3aKOHYMI HHCTHTYT C 30JI0TOM Menaabio ¥

0. U. Menpe-
nees B
CTyAEH4YeCHKUe
roasl

ObL1 HallpapneH Ha paboTy YUYHMTeJieM T'MM-
paszuu B r. Cumdeponons. Hs-za Kpeimckoii
BOMHBI OH nepeexan B Opeccy, yUUTeJbCTBOBAT B
PullleLeBCKOM rHMHA3MH, a 3aTeM BO3BPaTHICH
B IleTepbypr, rue 3amjUTHJI MaruCTEpPCKYO JUC-
ceprauu. B 1857 r. MeHaeneeBy IpHCYAHIHA
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370 UHTEpecHo
Pyccxmii
noat A. Biok
L[IHCAJT O
Mewnneneese:
«...0OH naBuo
BCe 3HAET...
Ero spanue
Haubosee
nonno. Ono
HPOUCXOIUT
OT reHUANTb-
HOCTH...»

Puc. 74.
06noxKa
y4yebHWKa

0. N. Menpe-
neeBa «OCHOBBI

XHUMHMH»
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3BaHHe NOLIEHTA; OH YUTAJ JeKIMHU B IleTepOypr-
CKOM YHHBEpCHTeTe.

B 1859—1861 rr. Mennenees paboran B Ieii-
nensbeprckom ymauBepcHTete ('epmanus), rae
HcceJoBas (pU3MYeCKHe CBOMCTBA rasoB M YKHU/-
rocreif. O YCTaHOBHII, YTO CYILIECTBYET TeMIlepa-
Typa (Tak Ha3bIBAEMAas KPHUTHYECKAs TeMIlepaTy-
pa KMIIeHUs), BEILle KOTOPOM BEIleCTBO HE MOMKeT
HaXOAMTHCH B JKHAKOM COCTOSHHH Ja)ke MIOpH
BBICOKOM JlaBJIeHMH. Y4YeHbIi BLIBEJI YpABHEHUE
COCTOSIHM S H/IeAIbHOIO ra3a, KOTOpOe HEIHe HA3KI-
BaloT ypasuenueMm Menpeneesa — Kianeiipona. B
1860 r. Menpenees npunsia yuactue g I Memxayna-
poasoM chedfie XUMHUKOB B Kapscpya.

Bosepatusmmuce B 1861 r. B llerep6ypr, yue-
HBI npoposKaer paboTaTh B YHHBEepPCHTETe,
nuieT yue6HMK «Opranueckas XHMKs » , paspa-
faTbIBaeT XUMHYECKYI0O TEOPHIO pacTBopoB. B
1865 r. Mengeneer samuniaeT JOKTOPCKYIO IUC-
cepraimio, a B 1868 r. cranosurcs npogeccopom
Cankr1-IleTep6yprcKoro yauBepcuTeTa. Y yeHbIil
UMHUIUUPYeT cozpane PyccKkoro GuaHKo-XUMH-
yeCcKoro obmectsa (0OHO CYI[ECTBYeT M I10 ceil
feHb ¥ HOCHUT MMA Mengaeneera). ¥ Hero Oblyo
MHOI'0 YY4eHUKOB — MOJIOABIX XUMHKOB.

B 1869 r. B Bozpacte 35 net II. U. Mennenees
OTKPBII NepuoauYecKuii 3axon. Ilepuogideckyio
CHUCTEMY OH BKJIIOUWJ B CBOM 3HAMEHUTHIN yued-
HUK «OCHOBBI XMMHH» (pHC. 74), B KOTOPOM HMaJ10-
KU BaYKHENIIINe XHMHYeCKHe 3HAHNS HA OCHOBe
mepMoAUYeCKOro sakona. Mennenees npeobpa-
30BaJl COBOKYIHOCTh XHUMHYECKHX 3JIeMeHTOB B
cTpoilny0 cuctemy. C Toro BpemMeHM HaykKa
XUMHUSA npuobpena 1eJIOCTHOCTL M JOrHYeCKoe
coBepieHCTBO. «OCHOBBEI XUMHH» OBIIM U3JaHBI B
Poccuu pu »XU3HU y4eHOTO 8 pas, a TaKiKe BO
MHOI'HX JAPYIUX CTpaHax. ABTOD IOCTOSSHHO
JOIONHSAN ¥ COBEPIIIeHCTBOBAJ CBOM yueOHUK.

MenzieneeB uMen HMIMPOKHE KpPYI' HAYYHBIX
HHTEPEeCOB B PAa3JIMYHBIX 06JIaCTSX eCTECTBO3HA-
HHUSA U NpoMEINLIeHHOCTH. OH BHEIIBHHYJ TEOPHIO
MHHEPAJILHOI'O (HeOpranu4eCKoro) IIpouCXoXK/e-
HUA He(TH, IPEIJIOYKHI IPOMBIILIEHHEI CII0CO6



Puc. 75.

A. U. Menpeneer
B MaHTUW
npodeccopa
3auHBYpPrcKoro
yHUBepCcUTeTa
(AHrnus).

C KapTHMHbI
XYAOMHHUHKA

WU. E. Penuna

ee nepepaboTKH, TPAHCIIOPTHPOBKY He(TH
TpybonpoBoaoM, H300pes criocob U3roToBle-
AHUs Ge3aBIMHOrO Mmopoxa. Breiparoumics
VUYEeHBIH TaKKe MCCJIeOOBan H3MeHeHHe
JaBnerusi B aTmocdepe ¢ BBICOTOH, COBEP-
IIeHCTBOBAaJI TEXHHKY pﬂBHODﬁpﬁ:}HHX
H3MepPeHH#H, MOBBIIIAJ TOYHOCTEH B3BellllBa-
HUI, U3MeHsIA KOHCTPYKUOHH BecoB. On
opraruszosaj 'naBayio najnaTy Mep H BeCOB.
. . Menagenees NOCTOSTHHO AaBaJi I0Jie3-
HBIe peKOMeHIAaIHH OTHOCUTENIbHO JOOBIYH
He(TH, BHIpALIHBAHUS 3¢pPHOBBIX KYJIBTYD, CO31aJ
NporpaMmy passUTHs NpombiiLiennocTy Poccun,
paspabaThsIBaJ HIeH padBUTHSA pasnnyabiX obia-
cTell XoamlicTBa, HACTAMBAJ HA TIIATEJbHOM
H3yYeHUH IPHPOIHBIX PECypPCOB.

Vuenblii HOAAepHUBAJ TECHbIE CBA3HU C Y KpaH-
voit, xumMuramu Kuesckoro u XapbKOBCKOIo
yHUBepCcHTeTOB, OBl M36paH MOYeTHBIM YJIEHOM
copetoB Kuesckoro, Xapekosckoro u Opgecckoro
yuusepcuteros. B 1898 r. MeHzeneer npuusan
yyacTHe B co3zianuy KHeBCKOro nmonuTexnuye-
ckoro upctutryTa. On usyuan pabory yrieno6bl-
pawnleil npomeiienaocty B Jlorbacce, mpeano-
IUJI MIel IOA3eMHOI'0 IpeBpallleHUs1 yrias B
rasoobpasnoe Tormauso. Cpeau ero apyseil 6uau
U3BeCTHbIE YKPAUHCKHEe XYNOMHUKU. Men-
JlelieeB HEMHOI'O 3HAJI YKPAMHCKUI SI3BIK.

Puc. 76.

. U. MenaeneeB
B nocnefHve
rofibl HU3HH

. U. Mennenees 6611 o4eHb o6pa3oBaH-
HBIM, BEICOKOKYJBTYPHBIM 4YesioBekoM. Ero
u3bpany CBOMM HOYeTHBIM YJIEHOM CBBIIIIe
70 axkaleMHii HaYK ¥ HAYYHLIX 00111eCTB pas-
HBIX CTpaH. YYeHOMY IpPHCBOHJIH 3BaHHMEe
npogeccopa Oxchopackuii, Kembpuck mit,
Jpyrue npecTH}XHble YHHBEPCHTETEl MHpa
(puc. 75). Ilonroe cobparne HaydyHbIX pabor
MenspeneeBa HACUUTHIBAET 25 TOMOR.

B komme »usex MenzeneeB mHcCaN:
«...MepHOANYECKHH 3aKOH, HCCJegOBaHMe
VIOPYIroCTH rasoB, NOHMMaHHe PaCTBOPOB Kak
acconuanuii, «OCHOBBI XHMHH». 3[1eCh BCe MOe
6orarcrBo. OHO He OTHATO Yy KOIo-TO, 4 CO3/I1aHO
MHOI, 9T0 MOM fieTH...» (puc. 76).
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VYmep Menzenees B 1907 r.

B uecTh BHIIAIOMIErOCS YYEHOr'O, IPH3HABASA
ero 3acCJyri lepel MHPOBOM HaYKOM, ObLIO pelle-
HO JJaTh OTKPLITOMY aMepPHKaHCKHUMH YYEHBIMH B
1955 r. xumuyeckomy anementy Ne 101 mazBa-
nue Mendenesuil.

BbiBOAbl

IlepyoaunyecKkuii 3aK0OH — OCHOBHOH 3aKOH
xumuu. On YCTaHaABJIMBAaAET CBA3b MexJy BCEMMH
XHMHYECKHMH JJIeMEeHTAMM, MO3BOJIHET MNpeacKa-
3aTh MX XapakTep, CBOMCTBA NMPOCTHIX BemecTB U
CoeIMHenHii.

IleproanuecKknili 3aKOH HCNOJNB3YIOT (PM3HMKH,
OmoJIorN, reoIOrH, yueHsble JPYTHX CrielHATbHOCTel.

HayuaTth XMMHIO, HEe ONMPAsCh HA NepHoaHYe-
CKMii 3aK0H H NEePHOANYECKYI0 CHCTEMY 3/IeMEeHTOB,
HEBO3MOJKHO.

JAmurpuii HBamoBuu MenjgeneeB, OTKpPBIB
nepMoaMYecKHii 3aKOH H CO3[IaB NMePHOAHIECKYIO
CHCTEMY 3JIEMEeHTOB, CTAJI OITHUM H3 BhLIANONMXCH
xuMuKOB. OB MHOTO C1e1a)1 1A PA3BUTHA XHMHYe-
CKOM HAyKM, NPOMBIIIJIeHHOCTH, 06pa3oBanmns,
NoJi/IePaKHBAJI TeCHbIe CBA3H ¢ ¥ KpanHoIi.

262. NoyeMy nepuoAMHECKHUIA 38KOH cNOCO6CTBOBalN OTKPbLITUIO HOBbIX

XUMHUYECKUX 3/IEMEHTOB?

263. KaKoBbl BO3MOXHbBIE NPUYUHBI HAXOW/JEHUA NOAOGHbLIX 3NEMEHTOB

B olHOM MUHepane?

264. MNMovemy xumury [. U. Menaeneesy yaanoch caenarb MHOro nones-

265.
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HOFO AR PasNUuyHbIX OTpacner NPOMbILIEHHOCTH, BbIABUHYTb
Waen pauuoHanbHOro 0CBOEHUN NPUPOAHLIX PECYPCOB?

Y3HaWTe U3 nutepatypbl, MHTEPHETA, KaKKe BbiClUME yie6Hbie 3aBe-
AEHWA, Hay4yHo-UccnenoBaTeNbCKMe MHCTUTYTHE Ha3BaHbl MMeHem Mek-
JleneeBa, KaK1e NOYTOBLIE MapKKU U MOHETHI BbiNYLLEHbI B 4ECTb Y4EHO-
rO, OTKPLITOro UM NepUoAMHECKOro 3aKOHa M CO3AaHHOW Nepuoauye-
CHOM cHUCTeMbl. PacCHaXuTe 0 pe3ynbrarax NoMcKa Ha YPoKe XMMHK.



pasne

XuMHuuyecKkasa CBAaA3b
M CTPOEHHE BellecTBa

ATOMBI ITOYTH BCEX 3JIEMEHTOB HEe MOI'YT JIOJII0
CyIecTBOBATH IooAuHOYKe. OHM COeIUHSAIOTCS C
TAKMMH 3Ke WIH APYyrHEMH atomaMu. Mmuorme
ATOMBI MeTANJHYEeCKOT0 3JIeMEeHTa, COeMHASCH
BMecTe, 06pasyioT metasn. Anmaa, rpagur, Kpac-
HBII (docdop COCTOAT U3 COEAHHEHHBIX MEXAY
coboil aTOMOB HeMeTAITHYECKHX aJieMeHTOB. [IBa
atoma Oxcurena o6beURAIOTCA B MoseKkyny O,;
U3 TAKUX MOJIEKYJ COCTOMT ras kuciaopoxn. Bopa
copepxut monexkynsl H,O, xaxaas U3 KOTOpbIX
obpasoBana Apyms aromamH I'uaporena u ogEHUM
aTtomom Oxcurena. Harpuit xnopug NaCl cocrout
He U3 MoJIeKyJ1, a u3 nonos Na' u Cl.

Coeaunaenue 4acTHIL JIIOG0I0 THIIA IPOUCXOAUT
C BEIJIeJIEHMEM dHEepPIruH.

BaaumoaencTBHe MKy aTOMaMH, MOJIEKYJIaMH4, HOHA-
MM, Onarogaps KOTOpOMY YaCTHIB! yAepP:KUBaKOTCA BMe-
cTe, HA3BIBAKOT XUMUYLECKOU CE8A3bIO.

IMouemy ¥ Kak coeaunsiorcs atomel? Yem
06yCJIOBJIEHO MpPeBpanieHe 3NeKTPOHENTpalb-
HBIX ATOMOB B 3apfXXeHHEIEe YACTHIEl — HOHBI?
Kak saBucsT (pMsHyeCKHe CBOICTBA BEIECTB OT
ux crpoerusn? OTeeThl Ha 3TH M Ipyryue BONIPOCHI
BEl HalijfleTe B MaTepHane JaHHOTO pasjaena.
V3uaeTe ¥ 0 TOM, 4TO Ipu oOpa3zoBaHUM XUMUYe-
CKOJ#1 CBSA3H 3JIeKTPOHHEIe 000I0YKH aTOMOB Iipe-
TepIleBalOT ONpe/leIeHHbIe U3MeHEeHHU .
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YCTOMYUBOCTb 31EKTPOHHbIX
o6onoyek. NpeBpaiyeHue
aTOMOB B UOHbDI

1s
He — 15%

Marepuan naparpada noMoXer Bam:

» MOHATb, KaKWe 3NEKTPOHHbBIE 060MI0YKU aTOMOB M
WMOHOB RB/NRIOTCA CaMbiMH YCTOMHUBBIMMK;

> onpepenste 3NEKTPOHHOE CTPOEHHE NPOCTbIX
KaTMOHOB ¥ @aHUOHOB;

» BbIACHUTL, YEM MOHbI OT/IMHAIOTCA OT aTOMOB.

INeKTPOHHOE CTpOenHe ATOMOB MHEPTHBIX
anemenToB. Cpesy BCeX MPOCTHIX BeIlleCTB JIMIIb
MHEePTHBIE radbl — reJMii, HEOH, aproH, KPUIITOH,
KCEHOH M PAJIOH — COCTOSAT M3 OTAeNbHBIX aTO-
MoB. Jlonroe BpeMs y4eHbIM He yIaBaJoCh OCY-
eCTBHTh XMMHYeCKHe peaKLHMH C ydacTHeM
MHEPTHBIX Ia30B; UX ATOMBI «He XOTeJH» COeJH-
HSITHCS C ATOMaMM 1pyrux anementos'. [Ipuuuna
XMMHYeCKON IIaCCHBHOCTH 3THX BellleCTB CTaJa
HOHSTHON TMO03Ke, MOCJe OTKPHITHS CTPOEHUS
aToOMOB.

ONeKTPOHHOE CTPOEHHEe ATOMOB IEPBLIX Tpex
MHEPTHBIX 3JIeMEHTOB TAKOBO!

2p
Ne — 15225%2p°; ... (BHeNIHME 3NeKTPOHBI)

3p
Ar — 15223221?63323}95; - (BHEIIHME 2IEKTPOHEI)

JBa anexTpona B arome 'enus 3anonuaoT mep-
BBIl 3HepreTHYeCKHH ypoBeHb. JJEeKTPOHHANA

! CpaBHUTENbHO HENABHO GBHUIM TONYYEHE! HEKOTODBIE COEIMHEHMS
Kpunrona, Kcenona u Panona ¢ @nyopom u OxcHresom.
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obonoura atroma Heona CoCTOMT M3 ABYX 3aIloj-
HEHHBIX YDOBHeMH: IePBLIN Co/iepKUT 2 3JIeKTPOHA,
a BTOpoii — 8. B atome Aprona, KpoMe 3THX
ypOBHEM, eCTh TPeTHi, He3aBepinennbiii. Ha Hem
pasMenaloTcH 8 aJIeKTPOHOB, KOTOPBIe 3aII0ONIHAIT
38- U 3p-noypOBHH.

Aromer Kpunrona, Kcesona u Pajjora Takixe
HMelOT Ha NocjeqHeM (He3aBepllleHHOM) 3Hepre-
THYeCKOM ypoBHe M0 8 31eKTPOHOB (Cpei HUX —
JIBa $-3JIeKTPOHA U LIeCTh P-3JIEKTPOHOB).

VuuTeiBasi XMMHYECKYK NaCCUBHOCTh MHEPT-
HBIX I'a30B U CTpOeHHe aTOMOB COOTBETCTEYHOIIHX
5N1eMEeHTOB, IPUXOAUM K TAKOMY BEIBOAY: 6Heul-
HAA 8-anexmpoHHas 060n04Ka Aersemcs dnsn
amoma 6v1z00H0il u yemoiiwueoir'. Ee yacTo nasbl-
BAIOT 976 KMPOHHLLM OKMemom>.

O6pazoBaHue MOJOKHTEBHO 3apAKeHHbIX
uonos. Hatpuii (anement Ne 11) HaxoauTCs B
MepUOANYECKOM CHCTeMe M[OCJe HMHEPTHOIO
anementa Heona. OneKkTporras opmyna aTroma
Hatpusi — 15°2s*2p®3s'. Ha nocnennem smepre-
TUYEeCKOM YpPOBHE B ATOMe MMeeTCH JIMIIb ONHH
9NeKTPOH, a4 HA IPeJoCHeJHEM — OKTeT dJIeK-
Tponos (25°2p°®). He ynusurensno, uro arom Hart-
pus Jilerko Tepsier 3s-asexTpon. Kakas e uac-
THa obpasyercs npu arom? fHapo atoma e
HaMeHsieTCs (a 3HAYMT, U caM 3neMeHT). B Hem
copepxuTca 11 nmpororor (3apsia siipa paBeH
+11), a 31eKTPOHOB CTAHOBUTCH HA OJMH MeHb-
me, T. e. 10 (ux cymmapnusbiii sapsig pases —10).
AnexTpoHeliTpanbHLIM aTOM HpeBpamiaeTcs B
yacTHIY, KoTopas umeer sapsaa: +11 — 10 = +1.
D10 — uon Hatpusi Na*. Ero anekTporHoe CTpoe-
HUe TaKoe e, KaKk ¥ aToOMa HHePTHOI'O dJleMeHTa
Heona; mom Hartpus sBnsiercsi ycToHYHBOM
YaCTUIlel C BHEILIHUM 3JIeKTPOHHBEIM OKTETOM.

BanwuiieM cxeMy npeBpanienust aroma Hatpus
B MOH U 3JIeKTPOHHLIE (DOPMY bl 3THX YaCTHIL:

! YVeroituuBoeTs atoma Ienmus obecneunBaeT eJMHCTBeHHAS, 3aII0JTHEH-
Has ABYMA 3JIEKTPOHAMM, 1s-opbuTans.
CJI0BO DPOMCXOHUT OT IATHHCKOrO 0cto — BOCEMB.
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Na—e — Na*;
atom Na — 15%25?2p°®3s’, unu [Ne]3s';
non Na* — 15°2s°2p°, umu [Ne].

3NneKTpOHHBIA OKTeT MOr 66 06pa30BaThbes
WHavYe — B pe3ynbraTte NpHCOeHHEHHs] K efHH-
CTBEHHOMY BHELUHeMy 3/1eKTPOHy atoma Hatpus
euje cemu. OgHaKO 3TOro He NPoUCxoguT. OYeBHg-
HO, aTOMy nerye oTgate OfHH 3NIeKTPOH, YeM Mpu-
CO€HHHTL CEMb.

Brl 3HaeTe, YTO MOJOMKUTENBLHO 3apAKeHHbIe
MOHEBI HA3BIBAIOT KaTMoHaMu. B Kaxkaom KaTuoHe
conepKUTCH 60JIbIIe MPOTOHOB, YeM 3JIEeKTPOHOB,

Karuonsl Na' BXogaT B COCTaB MOYTH BCEX CO-
enuHeHud HaTpus, cpefu KOTOPBIX — OKCHJ
Na,O, ruppoxcus NaOH, pasnuusble conn.

P Hanmumure cxemy npespaiieHus aroma Mar-
HUA B COOTBETCTBYIOIMIi MOH M NpUBEIHUTE
9JIeKTpOHHBIE (hopMyJIEI 06X YacTuil.

ATOMBI MeTAJJINYeCKHUX 3JIEMEeéHTOB HMerT HAa BHelllHeM
IHEPreTHYeCKoM ypoBHe HeGOo/IbIoe KOJIMYeCTBO 3JIeK-
TPpOHOB (Hal\: npasu.;10, OT OJIHOIO /10 T[)EK) M CITOCODOHBI
OT IaBATh HX, MPEeBpPaAlasichb B KATHOHEIL.
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O6pasoBanne OTPHUATENbHO 3aAPHKEHHBIX
uoHoB. B aTome snemenTa Ne 17 Xyiopa Ha BHer-
HEM 3HepreTu4ecKOM YpPOBHE HAXOAUTCH T 3JeK-
TpoHOB (35°3p®). AroT arom cnocoben npucoenu-
HUTBL OJIMH 3JIEKTPOH (KOTOPHIN MOMeT OTAATh
emy, HanpuMep, arom Harpusi) u npesparuThes B
uon Cl. DyrekTpoHHOe cTpoeHMe MoHA XJopa
TaKoe e, KaK M aTOMa MHEePTHOTrO 3JIeMEeHTa
Aprona.

Cxema npeBpamenus atoma XJjiopa B MOH U
3JIEKTPOHHBIE (DOPMYJILI 3THX YACTHUIL] TAKOBBI:

Cl+e »Cl;

atom Cl — 15*2s5°2p°3s°3p°, unm [Ne]3s°3p°;

von CI” — 15°2s*2p°3s3p°®, wnu [Ar].



OTpunaTelbHO 3apsiyKeHHble HOHBI Ha3bIBaIOT
aHvoHaAMM. B COCTaB KaxJ0ro aHUOHA BXOOHT
6osblile 2JIeKTPOHOB, Y€M IIPOTOHOB.

Amnnonsl Cl” colep<aTcs B CONSX XJIOPHIHOM
KucioTel — HaTpuit xjopuge NaCl, kampnui
xnopupe CaCl, u ap.

P HamumwuTe cxemy npespaienus atoma Okcu-
reHa B COOTBETCTBYIOIIMHA MOH M NpUBEIUTE
3JeKTPOHHBIE (hOPMYJIBI O6eHX YACTHII.

ATOMBI HEMETALJIMYECKHX 3J1eMeHTOB (KpoMe HHePTHBIX)
MMEIOT HA BHeILIHeM 3HepreTuYeCcKomM YpPOBHE OT YeTbipex
710 CeMHM 3JIEKTPOHOB M CIIOCOOHBI IPHCOTHHATH 1ONOJTHH-
TeJIbHbIE 3JIEKTPOHBI, IPEeBpallasich B AHMOHBI.

Boavwuncmeo npocmetx (00HOGMOMHBLX)
UOHO8 codepicam HA 6HEeULHeM IHePZemuU1ecKom
YpoéHe oKxmem 3.eKmpoHOS.

OTnuuus moHoB oT aTomos. KaTuon u atom
HaTpua uMeloT oAmHaKOBbIe 3apaas azep (+11),
aunoH u atrom XJjopa — Toxe (+17). Ograko
COCTAaB 3JIEKTPOHHBIX 000JI04€eK, pasMeph! (pajny-
Chbl), CBOMCTBA MPOCTOrO MOHA M ATOMa KaXJA0ro
anemeHTa pasnuyHsl. Kpome Toro, MOHbBI — 3aps-
JKeHHble YACTHIbI, & ATOMbl — 3JIEKTPOHEeH-
TpajbHbIE.

AnexrporHoe crpoenue aromos Na u Cl, nonos
Na* u Cl, a Takye painychl 3TUX YACTHUI] IPHBE-
JeHbI HA cxeme 18.

ConocTaBMB pajiMyChl AaTOMOB M MOHOB, KaTHO-
HOB ¥ 8HUOHOB, MO HO 00HAPYXUTH TAKHE 38KO-
HOMEPHOCTH:

e pazuyChl KATHOHOB MeHbIle, YeM pPaAuycChl

COOTBETCTBYIOI[MX ATOMOB;
® pajuyChl AHMOHOB M COOTBETCTBYIOHIUX aTO-

MOB ITOYTH OJUHAKOBEI;

e paauychl OONBIIMHCTBA AHHOHOB IPeBRIIIAIOT
paauyChl KATHOHOB.

CpaBHUM HEKOTODPbIe CBOMCTBa KATHOHA M aTOMa
Tupporena. Mousl H' copepixarcss B BOAHOM pac-
TBOpE KHCJIOTHI B NPHJAIOT eMy KHCJBIi BKYC.
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;——| ATOMbI }——'
| m I ||!In‘|
@)) ) @) )
1s? 2s?2p® 3! 1s? 2s?2p°® 3s?3p°

R(Na) > R(CI)
0,171 vm* 0,072 HMm

MOHb! ’ —

I i I i
1s? 25%2p° [Ne] 1s? 2s22p% 3s?3p° [Ar]

R(Na") < R(Na) R(Na*) < R(CI") R(CI") = R(CI)
0,028um  0,471um  0,028HM 0,074 um 0,0741m 0,072 Hm

* 1 HM (HaHoMeTp) coctaensieT 10 2 M,

Cxema 18. Aromel 'usporena Takum CBONCTBOM He 06J1a1a0T.
XapakrepucTMkn B ornuume ot MOHOB, OHM JIETKO COeIUHAIOTCH APy
aTOMOB M MOHOB ¢ nhyrom B Mosekynsl H,, M3 KOTOPBIX cocTOMT
HaTpus u Xnopa IIPOCTOE BEIeCTBO — BOAOPOZ.

BblBOAbI

HauGosee ycToiiuMBas BHEMIHAA 3JIeKTPOHHANA
060JI0YKa aTOMa MJIM NPOCTOr0 MOHA COAEPIKMT
BOCEMBb 3JIEKTPOHOB.

ATOMBI METAINIMYECKHMX 3JIEMEHTOB CHOCOGHEI
OTAABATE 3JIeKTPOHLI BHelIHeil 060JI0UKH M npe-

BPAIIATLCHA B KATHOHBI, 4 ATOMBI HeMeTaJlJuye-
CKHX 3JIEMEHTOB — NPHCOeAWHHATH 3JIeKTPOHEI B

npeBpamaTecH B aHHOHBL

KaTHOBBI HMeIOT MEeHBINIHMe PaJHYChI, YeM COOT-
BeTCTBYIOI[He ATOMEL. Paagwychl anHOHOB NOYTH He
OTINYANOTCH OT PAJIHyCOB ATOMOB.
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266.
267.

268.
269.
270.

271.

272,
273.

274.

275.

Y10 061Ero B ANEKTPOHHOM CTPOEHUH GaTOMOB MHEPTHLIX 3NIeMEHTOB?
Kakas Yyactvua COAEepHHUT Gonblue 3NeKTPOHOB: @) aTOM WiK CooT-
BETCTBYIOLMI KaTHOH; 6) aTom MK COOTBETCTBYIOWMHA aHWOH?
Kakue ua anementoB — Rb, Mg, Ar, S, N, Al — cnocobHbl o6pa3o-
BbIBaTb KatMoHbl, @ Kakme — aHWoHbl? OnpepgenvTe 3apai UoHa
KaM{/0ro anemeHTa u Hanuwure Gopmynsl ITUX HYacThl.

CocraBbre 3NeKTpoHHbe GopMy/ibl HOHOB Be?*, PP, F nK".
Haz30BWTE TPU KaTtMOHa M ABa aHMOHA, KOTOPbIE UMEIOT TaKylo e
3NEKTPOHHYIO OBONOYKY, 4TO U MOH F .

KaKoit aToM “MeeT TaKoe e INEKTPOHHOe CTPOeHue, YTO U MOH
ANOMUHUA? HanuwuTe aneKTpoHHYI0 GopMyny HacTHLbl U U3o6pa-
3uTe ee rpadpuyecKnini BapuaHt.

B aTtoMe KaKoro 3nemMeHTa COAepMMTCH Ha 2 3neKTpoHa MeHblie,
yem B MoHe Marnua?

CocraBbTe 3fEKTPOHHYIO GOPMyNy HacTHLb, KoTopas umeer 16 npo-
TOHOB ¥ 18 3neKTpoHoB. Ha3zoBuTe 3Ty HacTuLly.

MaporeH — EeAVWHCTBEHHbIM 3NeMeHT, ANAl KOTOPOTo M3BECTHH W
KaTMOH, U aHWOH. Hanuwure xumuyeckue Gopmynbl ITUX UOHOB U
cxeMbl UX o6pa3oBaHua U3 aroma. Kakas yacTvua Mmeer HauMeHb-
WHI paanyc — KatmoH, aHMoH nu atom Tugporexa? Nouemy?
YKamuTe 4acTuly ¢ HanbonblKMM U HAUMEHbLWKUM pafHyCoOM: aToM
Ar, voHbl K*, Ca?*, CI™. OtBeT o6oCHYyitTe.

NoHHAaA CBA3b.
NUoHHBbIE coeUHEHURA

Marepuan naparpada NnomMoXeT Bam:

» BbIICHUTb, K&K COEAWHRAIOTCH MOHbBI APYr C APYIOM;

» NOHATb CTPOEHWE MOHHbLIX BELLEeCTB;

» 06bsICHATL DU3NYHECKME CBOWCTBA COEAWHEHWH,
COCTOAILUX U3 MOHOB.

Hornras cea3b. HoEHbIe coequrerund. MHorne
BEIeCTBa COCTOAT M3 MOHOB. Il0JIOXHUTENBHO
sapayKeHHble MOHEI B pe3yJibTaTe AeNCTBUSA JJIeK-
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TPOCTATHYECKHX CHJI COeIUHAIOTCH C OTpHIia-
TEJIBHO 3apAXEeHHbBIMH.

BazaumopeiicTBue MeXKay NPOTHBONOJOKHO 3aPAKEeHHbI-
MH HOHAMH B BellleCTBe Ha3bIBalOT LWOHHOILL CE:R3bI0.

KaTuoH u aHMOH NPUTATHBAIOTCA ADYT K APYTY
TEM CUJIbHee, 4yeM GoJIblile 3apaf Kax o YacTu-
IIbl ¥ YeM MEeHBbIIle PACCTOSTHIE MeXAY HUMMU, a B
ciyyae MX KOHTAKTA — 4Y€M MEHbIIe UX pajuy-
cel. Ha 3To ykasbIBaeT OiMH U3 3aKOHOB (hU3MKH,
KOTOpBIN BEI OyeTe uayuarts B 9 Knacce.

Coenuuennsi, COCTOANME U3 MOHOB, HAZHIBAIOT LOHN bLMU
coeduneHuUAMIU.

K MOHHBIM COEIMHEHMAM OTHOCATCSH OCHOBHBIE
M amdoTepHbIe OKCUbI, HIe104M, coan. Bee ati
BeIeCTBa COAEPIKAT KATHOHBI MEeTAIMYECKHX
anemenTtos (Hanpumep, Na*, Ca®*, Al*'). Auuona-
MU B MOHHBIX OKCHIAX ABJAIOTCA uoHe 0%, B
menouyax — OH , a B CONAX — MOHBI KUCIOTHBIX
ocrarkos (Cl , NOg, SO , PO} u ap.).

OTmeTuM, 4TO M3 MOHOB COCTOAT HEKOTOpHIE
Apyrue OMHApHBIE COeiMHEeHUsA, 06pasoBaHHbIe
TUINUYHBEIMM MeTANJIMYECKHMH JJIeMeHTAMH,
Hanpumep LizN, Mg,P,, NaH. Bmecre ¢ Tem Hu
OJIHO COeIMHEHUE [BYX HEeMeTAJJIMYECKHX aJie-
MeHTOB, Hanpumep xnopoeogopoxn HCl, yrneku-
cabrii ras CO,, He COnepsKUT HOHOB.

Bl yxxe HaAyuYMiIHMCH COCTABIATH (DOPMYJIBI
MOHHBIX COEJHHEeHUI — OKCHJOB MeTaJJinde-
CKHX 3JIeMEHTOB, OCHOBaHU, coneit. HanomuaumM,
HYTO AJIA 3TOTO HYKHO 3HATH COCTAB M 3apPAMIbI
COOTBETCTBYIOIIMX KATHOHA 1 aHuoHa. [TomHuTE:
6 UOHHOM coeduHenuU cymma 3apadoe écex
KQMUOHO8 U AHUOHOE PA8HA HYNI.

» CocrasbTe hopmyny deppym(IIl) cynedara.

q’OpMYJ’Iﬂ HOHHOTO COeITHHEHHA YKas3bkIBaeT Ha
COOTHOIIIeHHE B HEM KATHUOHOB ¥ AHMOHOB.



Puc. 77.
NpupoaHble
KpMcTannbi

Crpoenne HOHHBIX coefuHEeHHMI. Bce noHHEIE
COeTMHEeHHA B OOBIYHBIX YCJIOBHAX ABJIAIOTCH, KAK
MIPABWJIO, KPUCMANNIUYECKUMU BEIIIECTBAMH. Kpu-
CTANINYECKOe CTPOEHHE HMEIOT MHOTHE MOJIeKY-
NAPHLIE M ATOMHBIE BEIIECTBA, 8 TAKYKe MeTaJLlbl.

W3 kypca xumMuu 7 KIacca BaM M3BECTHO, 4YTO
KPHCTaJIT — 3TO eCTeCTBEHHOE TBepjioe TeJo,
KOTOpOe MMeeT IJIOCKHEe IrpaHy (IIOBepXHOCTH) H
npamele pebpa (cThIKu nosepxHocTeit). Takad
cdopma Tena ABIAETCA pPe3yJNBTATOM 4YeTKOM
IOCJIeJOBATEJBHOCTH B pasMelleHMH ATOMOB,
MOJIEKYJI MJIA HOHOB B BellleCTBe.

KpucTraninsl KaxJoro BelecTsa MMeT Xapak-
repryio ¢popmy (puc. 77). Ecnu nmocmoTpeTs Ha
NOBAPEHHYIO COJb Yepe3 YBeJIMYUTeJIbHOe CTeK-
JI0, TO YBHAUM MHOKeCTBO 6eCIiBeTHBIX Npo3pay-
HBIX KYOMKOB.

Kpome KpuCTanamyeckmx, cywecrsyior amopo-
Hbie TBepabie BewecTsa. K HUM, B YacTHOCTH,
OTHOCHTCH CTer10. OHO COCTOMT M3 KaTtHoHoB Na*,
Ca®* v aHWOHOB Pa3/InyHbIX CHIIMKATHBIX KHCAOT.
Jla)ke B H3roToBNIE€HHOM CTEHKISHHOM Ky6GHUKe WK
npeamerte gpyroi nNpasunbHOH GOpMbl OTCYTCTBY-
€T NopsifjoK B pacronoxeHun HoHos. Ecnu cre-
KNSHHBIA npegMeT pa3buTb, TO MOJyYHM OCKOJIKH
npou3Bo/LHOH, HECHMMETPHYHOH GOpPMbI; HX
noBEepPXHOCTH He ByAyT NNOCKuMH, a pebpa — nps-

MbIMH.

B KpucTaiie MOHHOTO BellecTBa KaAbId
KATHOH HAXOJUTCH B KOHTAKTE C ollpefesleHHbIM
KOJIM4eCTBOM AHMOHOB, & AHUOH — C TAKHM e
WJIM IPYTUM KOJIMYEeCTBOM KaTHOHOB. B so6om
HanpaBJieHMH HabJoJaeTca CTPOroe Yepenosa-
HUe KATHOHOB M AHNOHOB.

IMocnenoBaTeILHOCTH pA3MeNeHUA HOHOB BHY-
TpHM KPHUCTAJJIA 3aBUMCHUT OT COCTaBa BelecTsa,
T. . COOTHOIIIeHAA KATUOHOB ¥ AHMOHOB, a TAK¥Xe
OT COOTHOIIIEHUA PaJIuyCOB 9TUX YACTHIIL.

Kpucraniuuyeckas pemeTka. BHyTpeHHee
CTPOEHHE KPUCTAJLIIOB ONMCHIBAIOT C NOMOINBIO
Mopesiu, Ha3BaHue KOTOPOH — KpucmaiiuiecKasn
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Pwuc. 78.
Kpucrannuieckue
peLeTKH HOHHBIX
COeiHHEeHMH:

a — ynpoujeHHble
Moaenw;

6 — MacwTabHbie
MofeNM.

Hentole

LUAPHKH —
KaTnoHbl Na*,
“KHPNHYHbIE» —
Ca?*; 3eneHble —
aHuoHsel CI-,
CHHue — F~

peuiemKa. 3To cxeMa UM 00BEMHEBI MaKeT pas-
MEIIEeHUs YACTUI, B HeOOMbIIOi YaCTH KPUCTAIA
(puc. 78). Ucxona us Takoii MOZeNH, MO HO BOC-
IIPOM3BECTH CTPOEHHE BEII[eCTBA B 11eJIOM.

a CaF, 6

IIapukn B KpUCTAJLINYECKOM pelleTKe MMHTH-
PYIOT YACTHIhI BEIeCTBA — MOHLI, ATOMEI, MOJie-
Kyusibl. OHM pasMereHbl B TAK HA3LIBAEMBIX 314X
KpUcmaaiuieckoii pewemku. B ynpomeHsbIX
mozaenax (puc. 78, a) IAPUKY UMEIOT ITPOM3BOJIE-
Hble PaJNYCEl U He KacalTca aApyr Apyra. Cyme-
CTBYIOT eije M maciuTabHele Mmoaenu (puc. 78, 6).
B Hux paguychl IIapuKOB NPONOPIIMOHAIBHEI
paguycaM 4acTul M OJmixaiiinne IIapUKH KOH-
TAKTUPYIOT APYT C ApYTroM (JacTHIbI, KAK IIPABH-
JIO, IJIOTHO «YIAKOBaHBI» B KpUCTane). Ymupo-
LI[eHHAs MOJieJTh ABJAeTcA boJlee HATNAAHOMN, TAK
KaK MajleHbKMe LIAPDUKHA B Hell He MellaT
«3arJIiHyTh» BHYTPE Kpuctanna. Ee Ml 6ysem
HUCIOJIE30BATH YAaIlle.

DusuyecKHe CBOMCTBA HOHHEBIX COeXWHEHHIL,
WoHBI COeAMHAIOTCS APYT C APYTOM JOCTATOYHO
npouro. Jlna Toro 4Tobsl paspylmiuTs HOHHYIO



3710 MHTEpEeCHO
Hexoropsie

CONH

JInTHa UMeroT
HEBBICOKHE
TeMInepaTrypsl
nJaBJIeHUA:
LiNOg4 253 °C,
LiClO4 129 °C,
LiClO, 247 °C.

CBA3b, HEOOXOANMO 3aTPATUTH HEMANYIO 3HEp-
rHio. 3TuM OGBACHAOT BHICOKHE TeMIepaTypbl
NJaBJIeHHA U KUNeHus OOJBIIMHCTBA HOHHBIX
BerrecTB. I1py IIaBJIeHHH KPHUCTAJLJILI paspylia-
OTCA, CBABH MeXy HOHAMH ociabeBaloT, a Ipu
KHINEeHUU MOHBI OTAENAITCA APYT OT Apyra u
«BBLIETAOT» U3 xugroctn. Harpuit xsiopuzg NaCl
wrasuTca npu Temneparype +801 °C (ee nenbas
[OCTHYb, HATPeBas BEIIeCTBO C NOMOIbIO CIIHP-
TOBKH MM J1abOpPATOPHOM rasoBO# ropeykH), a
kunut npu Temneparype 1440 °C. Temneparypsl
IJIABJIEHUA ¥ KHIIeHHUA APYTOoro HOHHOIO COeIHHe-
HUA — Marauil okcuga MgO — eme Beite: 2825
u 3600 °C. O6BACHUTE 3TO0 MOXKHO TakK. MOHBI
Mg** u O umeror 66aBIIMe 3aPAABI ¥ MEHBIIINE
pajauycsl, yem noHbl Na“ u Cl” cooTBeTCTBEHHO, M
[OTOMY TpOYHee CoeAuHAITCA. Jlnsa Toro yTobs
pACILIABMTE MArHuii OKCHJl, HYXXHO HarpeTh CO-
equHeHHe N0 6oJiee BLICOKON TeMIIepaTyphl.
HoHHBIe BenecTsa B TBEPAOM COCTOAHMH HE
IIPOBOAAT 3JIEKTPUYECKNI TOK, & B UAKOM (pac-
IJIABJIEHHOM) SIBJISIOTCH 3JIEKTPOIPOBOAHBIMH.

M3BeCTHO, YTO 3/IeKTPHYECKHUIA TOK NpeacTas/is-
eT co60H HanpasBneHHOe [BHXeHHE 3apsiKeHHbIX
yacTuy (3NeKTPOHOB, HOHOB). B KpucTanne HoHel
3aHMMalOT PHKCUPOBaHHbIE MNOJIOXKEHHS H Nepe-
mewarsca He moryT. Bo Bpems nnasneHus Beuje-
CTBa KpWCTan/el NpeBpawaloTcsi B HAKOCTb, B
KOTOPOH HOHBI NEPEMELYAIOTCH B MPOMU3BONBHbIX
Hanpasnenusix. [py NOrpyXeHuu B pacfnas 3NeK-
TPOAOB, COEAHHEHHBIX C HCTOYHUKOM MOCTOSIHHOIO
TOKa (aKKyMynsiTOpOM), KaTHOHb! HaYHWHaIOT OBH-
ravsCsl K OTpHYarte/ibHO 3apsiKeHHOMY 3/1eKTPOAY,
AHMOHBI — K MNOJIOMHTENBHO 3apsixeHHomy. Tak B
pacnnasneHHOM HOHHOM BEleCTBE BO3HMKaeT

3NEKTPHUYECKHH TOK.

BeliecTBa aTOMHOTO ¥ MOJIEKYJIAPHOIO CTPO-
€HUA B JII0O0M arperaTHOM COCTOSHHH He IIDOBOAAT
3JIEKTPHYECKHUH TOK, NNOCKOJIBKY COCTOAT U3 3JIeK-
TPOHENTPATBHBIX YACTHI] — ATOMOB, MOJIEKYJI.
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Honnas cBA3L — 3TO B3AMMOIEHCTEHE MEMKIy
TMPOTHBONOJIOKHO 33 PAsKeHHBIMM HOHAMHM B Bellle-
CcTBe.

K HOHHBIM cOoeAMHEHMSM OTHOCATCS MHOTHE
OKCHABI MeTAJJHYeCKHX 3JIeMeHTOB, H[eJI0uYH,
COJIH, a TaKe Apyrue OMHapHBIEe COeIHHEeHHH
THITHYHBIX MeTAJUIHYECKHX 3JIeMeHTOB.

BolsIIMHECTBO HOHHBIX COEAHHEHMH B O0OBIYHBIX
YCJAOBHAX HAXOAATCH B KPHCTAJLJIHYECKOM COCTO-
HHM. HX cTpoenHe onuchIBaeT MOgens — KPHCTAM-
JuyecKas pemeTka. Kamasliih HOH B KpHcTalle
HMOHHOIO COeIHHEeHMSA OKPYIKeH HeCKOJbKHMH Mpo-
THBOMOJIOMHO 3aPAKeHHbBIMH HOHAMM.

Houpasn cBA3k OOBOALHO npouHasn. [Tosromy
HMOHHBIe BelecTBa HMeIOT BbICOKHE TeMIepaTyphl
NJIaBJIeHHA ¥ KMneHus. B pacnaasneasom cocTosn-
HUM OHH NMPOBOAAT AIEKTPHYECKHH TOK.

HaKylo XMMHHEeCKYI0 CBSI3b Ha3bIBalOT MOHHOW? YTO TaKoe MOHHbIe
COeANHEHUA?
YHamute xummnueckne Gopmynbl, NPUHaANEKalue HOHHBIM Beule-
crBam: CO,, O,, Al,05, NH3, Na,S, HCI, BaF,, Fe. O6bscHuTte CBO#M
BbIGOp.
Hanuwwure ¢popmMynbl MFOHOB, U3 KOTOPLIX COCTONAT:

a) okeuawl ZnO, Cry04;

6) ocHoBaHus LiOH, Ba(OH),;

B) conu NaNO;, Fe3(PO,),.
CocraBbre GopMynbl coeiIMHEeHUH, 06pa30BaHHbIX TAKWMHW MOHaMMK:

a)Ag* n0%; B8) Fe** u NO3;

6) Sr** UOH; rNK'vSozZ.
HT10 TaKoe KpUcTannuyeckas pelwertka? Kakue yacruusl pasmelleHbl B
y3nax KpuUCTaniMyecKnx pelleToK Takux Bewtects: CasS, Mg;N,, NaH?
U3 ynpouwjeHHON Moaenu Kpucranna Hatpui xnopuaa (puc. 78, a)
BH/HO, 4TO aHHOH CI~, KOTOPLIA HaXOAUTCS B LIEHTPE Ky6a, OKpYHeH
wecTbio 6nMKanuumMm KatvoHamu Na*. YuuteiBas, 4To Kamaas u3
rpasei atoro Kyb6a NpUHaANEKUT U APYrOMy TaKOMy Xe Kyby, CKa-
HHUTE:



a) cHonbKo MoHOB Cl™ oKpywaeT WoH Na®, KoTopblit HaxoawuTcs B
npaBo¥ HU}KHe BepluivHe Kyba;
6) CHOMbKO MoHOB Na* KOHTaKTUpYeT C NEeBbiM BEPXHUM MoHom CI™7?
282. Kakoe M3 coeiMHeHWi, Ha Balw Barnag, wMeer 6osiee BbiCOKYHO
TemMnepartypy nnaenenus: a) Li;O vnn Nay0; 6) MgO wunn MgF,?
OtBerbl 060CHYHTE.
283. BbluMcnWTe MaccoBblie AONIM MOHOB B TakUX coeauHeHnax: Mg;N,,
K,CO3, Ba(OH),.

34

KoBaneHTHas cBA3b

370 UHTEpecHO
B metammax
CYIIeCTBYeT
ocobasn
XUMHUYEeCKan
cBa3b. Ee
HA3BaHUE —
MeTaJLIH-
YecKas.

8 Xumun, 8 ki

Marepuan naparpada Nnomoert Bam:

» BbIAACHUTb, K&K COEAWHSAIOTCH aToMbl AAPYr C APYTrOM;
» pa3nuuartb NpocTylo, ABOMHYI0 M TPOWHYIO HKOBa-
NEHTHYIO CBA3b.

CoefMHATHLCA MOTYT He TOJHBKO HPOTHBOIIO-
JIOMKHO 3apHIKEHHBbIe HOHBI, HO U 3JIEKTPOHEI-
TpaJibHble ATOMBI — OJHMHAKOBLIE MJIH Pa3HBIE.
Bnarogaps 9ToMy CYILECTBYIOT BellleCTBa MoJie-
KYJISPHOTO ¥ ATOMHOI'O CTPOEHMA.

Ceassb B monexyae H,. Paccmorpum, kak obpa-
ayeTca MoneKyna sopopoga H, us AByX aToMoB
I'mpporena. Kajkablit aToM HMeeT OUH 3JIEKTPOH
(puc. 79, a). OnexkTpoHHas dopmyna aroma
I'maporena — 1s', a ee rpaguyecKuit BADUAHT —
1s| T .

s Toro urobel o6pasoBanack moyekyna H,,
asym atomam I'maporena Heo6XoquMo COIM3UTE-
ca. C yMeHbIIIeHUEeM PACCTOAHUA MEXJAY HUMH
YCHJIMBAETCH MPUTHIKEHNEe 3JIEKTPOHOB KaXXI0T0
aTroMa K AApy Apyroro atoma. B onpegeneHHEI
MOMEHT OpOHUTAH ABYX ATOMOB CKOHTAKTHUDYIOT
(puc. 79, 6), a 3aTeM HAYHYT NIPOHHUKATE APYT B
apyra. Ilpu atom 6yzeT BO3pacTaTs OTTAJIKUBA-
HHe MeKIY OJHOMMEHHO (IIOJOKUTENLHO) 3aps-
JKEeHHBIMH sifipaMu aTomoB. Korga CHUnbl mpuTsa-
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Puc. 79.
O6pasoBaHue
MoneKyns Hy:
a— aBa
OTAENbHBbIX
aroma
TwaporeHa;

6 — KOHTaKT
artoMoB;

8, ra—
monexyna H,
C NepeKpbiB-
LWMMMCH
op6utanamu
M pa3Hbim
pasmMelleHvem
3NEeKTPOHOB

A

MEeHHMHA M OTTAJIKMBAHMA YPaBHAKTCH, ATOMLI
ocraHossaTcs (puc. 79, ). Yepea obnacTs nepexpsi-
BaHUA opbuTasell aNeKTPOHBI OYAYT MepexoiuTh
OT OJ[HOrO aToMa K Japyromy (puc. 79, 8, 2, 0). Tak
¢dopmupyercs obias Uis IByX ATOMOEB 2JIeKTPOH-
Haa napa. Kaxaeii arom I'maporesa «rmpu-
obperaer» NONMOJHUTENBHLINA 3JIEKTPOH M BBIrOA-
HYIO0 3NIeKTPOHHY10 06010uKy (Kak y aroma I'enusn).

Ceass mexay aromaMu, o0yClIOBICHHYO 0Opa3oBaHHeM
OOIMX BINEKTPOHHBIX NMap, HA3BLIBAIOT KOG6ANEHMHOU'

CEA3bIO.

CeA3p B MOJIEeKyJie Bojopoza u3006paxaioT
asyms cnocobamu: H : H mnu H—H. IlepBywo
3alIMCh HA3BLIBAIOT JNEKMPOHHOU (Qopmynoi
MOJIEKYJibl; B HEl KaX{IbIA 3JIeKTPOH 0003HAYAIOT
TouKO#. Bropas 3anuck — zpaguueckan gopmy-
Jia; OHA 3HAKOMAa BaM M3 Kypca XMMHHM 7 Kiacca.
OTHbIHe Bl Oy/ieTe 3HATh, YTO YePTOYKOM 0003Ha-
4gIoT O0LYIO BJIEKTPOHHYIO I1apy.

! CnoBo MpOMCXOAMT OT NATHMHCKOH NPHUCTABKM co (B IepeBofe — c,
BMECTe) M TEPMHHA « BAJIEHTHOCTE» .,
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Pwuc. 80.
MNepekpuiBaHne
op6utanen
aTtomoB npu
ob6pasoBaHuM
monexynsl HCI

O6pasoBaHye MOJIEKYJIBI BOAOPO/Aa M3 ATOMOB
MOXKHO IIPeACTABUTH TAKOM CXEeMOii:

H-+-H->H:H
Cesass B monexyne HCl. PaccmorpymM, Kak co-

eIMHAIOTCA ABAa Pa3HbIX aToMa — ['maporeHa u
Xnopa.

P BanuiuuTre sneKTPOHHbBIE (POPMYIILI 3THX ATO-
MOB.

B arome I'mporena umeercs: O4MH 3J€KTPOH, a
B aToMe XJ0pa HaA BHEIIHEM 3HEPreTHYeCKOM
YpOoBHE — T 3NIeKTPOHOB, U3 KOTOPBLIX OAMH —
HecnapeHHbIH. ATOMAM BBITOJIHO MOJNYYHTH IO
JOTIONMHUTENBHOMY 3NeKTpoHy. IlepBuiit aTom
3AMOJHUAT CBOM eMHCTBEHHBII 3HEPreTHYecKui
YPOBeHb, a BTOPO# OyaeT 0061aaTh BHELIHHM
aJIeKTPOHHBIM OKTeTOM (35°3p°).

B peaynprare cONMKeHUA ATOMOB MIPOUCKOIUT
nepexkpniBaue 1s-opburanu aroma I'maporena u
3p-opburanu aroma Xnopa (puc. 80); ua coorseT-
CTBYIOIIIUX HECIIaPDEeHHBIX 3JIEKTPOHOB (hOPMHPY-
eTcs o01as aNeKTPOHHAS 11apa,

H Ci H Ci

-+ 4 > 4 — .

; .

3neKTpPOHHAaN ¥ rpadguyeckas GoOpMyIILI MOJe-
KYyJIBI XJIOPOBOAOPOAA, A TaKKe cxema ob6pasoBa-
HUA MOJIEKYJIBI U3 ATOMOB TAKOBBI:
H:Cl; H-CI
H-+-Cl->H:Cl
@opmyny MOJIeKyAbl ¢ 0603HaueHUeM ObIei
3JIEKTPOHHOM Iaphl HA3BIBAKOT YNPOLEHHOLL
3neKTpoHHON dopmynoi. Ecnm ykasaTe Bce
BHeIIIHHE 3NeKTPOHBI KamJaoro aToma, To MmoJy-
4YMM NOJAHYI0 3NneKTPpoHHYI0 dhopmyny. CooTeeT-
CTBYIOIAaA cXema oOpas3oBaHUs MOJIEKYIIBI XJIO-
POBOZOPOAA UMEeT TaKOH BH:

H-+ Cl — H: :(-31:



3710 MHTEpPECHO
HABoitayio

¥ TPOHHYIO
CBHA3H
Ha3bIBAIOT
KpaTHbBIMH
CBA3AMM.

0 O

Cesass B monexynax 0, u N,. Mexxay aromamu
Oxcurena B MoseryJie kucnopoga O, cyiiecTsyer
KOBaJI€HTHAas CBA3b, KOTOPas OTIWYaeTCH OT CBA-
seit B monexynax Hy, u HCI.

OnexTponnas ¢popmyna aroma Oxcurena —
15%2s*2p*, ee rpadvuecKkuit BApUaHT —

_2p
2 [t
13

B p-opburansax aTomMa HaXOAATCH ABa HecIlla-
pPeHHBIX a/eKTpoHa. IIpu coepuHeHuy ABYX aTo-
moB OKcureHa aTH 3JeKTPOHBI 00pasynoT ABe
ob1Me 31IeKTPOHHBIE Naphl:

O+ 0~ 0::0
Tenepr KaXKALIK aTOM MMeeT OKTET BHEIIHMX
anexkTpoHoB. Ilonuas anekTponHas Gopmyla

MOJIEKYJIbI KMCIIOpOaa — Q:: Q, arpaduueckan —
0=0.

KoBajieHTHYIO CB3b, Peanu3dyemMylo ¢ rno-
MOIBIO OAHOM O0Iell 3NeKTPOHHOM Napkl
(uanpumep, B monexynax H,, HCl), nassiBa-
10T NPOCMOIL CBA3BIO, A C TIOMOIIBIO IBYX Iap
(8 monekyne O,) — dgoilroii. CyiiecTByerT erle

L L]
«02S8i20: Sit0. ¥ mpoiiHaa cBA3b, KOTOPAA OCYIIeCTBIAETCH
L] -

0 0]
+0: S8it02 8120
0] (0]
Puc. 81.
KoBaneHTtHble
CBA3M
B cunuumin(lV)
okcupe Si0,

3a cueT Tpex obIuX 3JeKTPOHHEIX nap. Eo
COeIMHEeHBI ATOMBI B MOJIeKyJie a3oTa Nj:
:N::N: N=N

W3 BBIIIEM3NIOKEHHOrO clheayeT, YTO
HeoOXOAMMBIM yCJIOBHEM ANA 00pasoBaHMA
KOBAJIEHTHOM CBSI3W MEXKJy ATOMaMH SABJIAET-
CH HAJIMUYMeE Yy KajXK/I0ro U3 HUX OJHOI'O WJIH He-
CKOJIBKHMX HECIAapPEeHHBIX 3NeKTPOHOB. 3anom-
HUTE: KOBAJEeHIMHOIL CB8A3bI0 COeOUHAIOMCA
amombl HEMeMainuwecKux 316 MeHImos.

KoBaneHTHasi CBA3b CyLeCTBYeT B MPOCTLIX H
C/IOXHbBIX BeLjEeCTBax He TOJIbKO MOJIEKY/IAPHOIO,
HO M aromHoro cTpoeHns (puc. 81). OHa orcyTCTBY-
€T TO/IbKO B MHEPTHbIX ra3ax.



H H

Puc. 82.
o-CBA3b

B MOnexyne
Bogopoaa

Puc. 83.
o-Cea3b (a)
H T-cBA3b (6)
B MONnexyne
Kucnopoaa

o-Ceasp’ u n-cBa3b. B monexyne sogopona H,
obnacTe NepeKpLIBAHUA S-O0pOuTaNell aTOMOB
I'maporena pacrnosoxxeHa Ha IyTH NIPAMO#, CO-
eIMHAIOIEe! UEeHTPH aToMOB. TakKyio CBA3b
HA3BIBAIOT G-c843b10" (puc. 82). Ona cymecTsyer
u B monexyine HCl, rae mepexpuiBaiTes s-op6u-
Tane aroma I'mjaporena wm p-opbuTanes aToma
Xnopa (puc. 80).

PaccmoTpuM, Kak NepeKphIBAIOTCHA OpOUTAIH
C HeclnapeHHbIMH 3JeKTPOHAMM B MOJIEKYJe
rKucnopoga. Ilapa p-opburaseii, HallpaBneHHBIX
apyr k gpyry (puc. 83, a), ob6pasyer oy o61#Mii
ydacTok. 3To 6-cBaA3b. [IBe p-opburanu, pasme-
LeHHbIe MTapajnensHO APYr apyry (puc. 83, 6),
NnepeKprIBalOTCA ¢ 00pasoBaHMeM ABYX OOmux
YUYACTKOB. ITH YYACTKH PACIOJIOMKEHbI HAJ ¥
noji NTUHHEH, COeIMHAIONeN eHTPhl ATOMOB.
Taxryio cBA3b HA3LIBAIOT TT-CEA3bIO.

71057 SR

Pyzy Py
a 6

Ecnu npocras cBA3k Bcerjga ABIAETCH C-CBA-
3bI0, TO JIBOMHAA CBA3bL COCTOUT M3 OJITHOM G-CBA3H
¥ ofiHoM -cBA3U. CoCTaBHBIMM YACTAMY TPOMHOM
cBA3H (HanmpuMep, B MoJexkyne N,) sBiaaoTca
OJ/IHA G-CBA3b U J[BE M-CBA3H.

O6nacTe NepeKpLIBAHUA opbuTajieill B caydae
o-CBsA3H Oonplue, yeM B cly4ae m-CBA3H. A uem
6ONnBIIAA YACTh NPOCTPAHCTBA OJHOBPEMEHHO
MIPUHAJIEIKHAT ABYM OPOHUTANAM, TEM Uallle 3JIeK-
TPOHEI IIEPEXOAAT OT OAHOTO ATOMa K JAPYroMy.
IToaToMy G-CBsI3b MPOUYHEE H BHITO/HEE TT-CBA3M.

! BykBa rpeueckoro aidaBHTa G YHUTAETCH «CHIMa».
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285.
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287.

288.

289.

290.
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BbiBO bl

KosanenTHaf CBA3b peajiu3yeTcsd BCJIEACTBHE
o0pazoBaHMA OHOM, ABYX MM TpeX OOLIMX JJIeK-
TPOHHBLIX AP 3a cYeT HecllapeHHBIX 3JIEKTPOHOB
aToMOB.

CBs3s MedJY ATOMAMH C HNOMOIIBI OJHOMH
o6uieil 3JIEKTPOHHOM Naps! HA3LIBAIOT NPOCTOM,
JABYX nap — ABOMHOM, TPeX nap — TPOITHOIN.

ROBBJIGHTHLIMH CBA3AMH COEIHMHAKTCH ApPYyr C
APYroM aTOMbI HEMETAJIJIMYECKHMX 3JIeMEeHTOB.

Ecaiu opbuTanu HecrnapeHHBIX 3JIEKTPOHOB Iepe-
KPpbIBAKOTCH Ha OJHOM Y4Y4acTKe IPOCTPAHCTBA, TO
CEBHA3b HA3BIBAKT O-CBA3BK), 4 €CJIM HA IBYX y4YacT-
Kax — 7-cBA3s0. [lpocTan kKoBaJNeHTHAaA CBA3b
BCEra ABJIAeTCHA O-CBA3LI0, IBOMHANA CBA3EL COCTO-
HT M3 O- H TI-CBH3M, 8 'rpoi'man — H3 O-CBH3H H IBYX
T-CBA3EH.

Kakyio cBA3b Ha3blBaKOT KOBANEHTHOW? MeX/ly KaKMumu Yactuuamu
OHa peanusyeTtcs?

MNoyeMy He MOryT yyacTBoearb B O6Gpa3oBaHWW KOBaNEHTHOW
cBa3M: a) atom MarHus; 6) atom HeoHa?

Cpeau npueefeHHbix GOpPMyN yKamuTe Te, KOTOpbie NpUHaanexar
BELIECTBAM C KoBaneHtHon cessbio: 1, H,0, NaBr, BaS, K,0,
CasN,, NH,.

3anuuwure YNPOWEHHbLIE W NOMHbIE 3NeKTPOHHbIe Gopmynbl, a
TaKkKe rpadpuyeckue popmynsl moneryn F,, PH; v SO,.
PaccmoTpute o6pa3oBaHue KOBaNeHTHON CBA3W Npu COeAUHEHWN
AByx aTomoB Xnopa e monekyny Cl,. Hasosute op6uTtanu, KoTopbie
nepexpbiBaloTcs. ONuUILKMTE 0OCOGEHHOCTH 3TON CBA3MH.

CKO/NLKO CyLEeCTBYET BAPUAHTOR NepeKpuiBaHus: a) AByx s-opbuta-
newn; 6) s-op6utanu U p-opbutanu; B) AByX p-opbutanen? Hapucyi-
Te CXeMbl NepexKpbiBaHUA opbuTanen, ykasas o- M T-CBA3W.
OxapaKTepu3yinTe XMMHUYECKYIO CBR3b B MOJEKyne BoAbl. CocTaBb-
Te cxembl 06paszOBaHUA ITOM MONeKyNbl U3 atomos [WaporeHa U
OKcureHa, UCNONb3YA YNPOLEHHBIE M NOJHbIe 3NIEKTPOHHbIE GOop-
Mynbl 4acTtul. M3o6pasute rpaguyeckylo Gopmyny MONEKYNH
BOJbL.



lMonsapHas n HenonspHasa
KOBaJ/iIeHTHaA CBA3b.
AneKkTpooTpULaTenbHOCTb
aTtToMoB

Marepuan naparpada nomomer Bam:

» NOHATb, NOYEMY B MOJIEKYNle Ha aroMax pasHblX
3/1EMEHTOB BO3HUKAIOT 3NEKTPUYECKUE 3apsfibl;

» BBIACHUTb, KAKOE CBOIMCTBO aTOMa Ha3bIBAKOT INEK-
TPOOTPULIATENLHOCTBIO.

CnoXHBIX BEIECTB CYIECTBYeT 3HAUHUTENHHO
6oneiue, yem npocteix. [loaTomy KoBanenTHas
CBA3b MEXJY PA3HBIMM aTOMaMH BCTPEYAeTCH
yaiie, Y4eM MeXxy OJMHAKOBbIMH.

Mo3keT 1M aTOM O/IHOTO 3JIEMEHTA ¢IepeTAry-
BaTh» OOIIYIO BJIEKTPOHHYIO NIAPY OT aTOMAa JAPY-
roro anemeHTa?

Yrobs! OTBETHTH HaA MOCTABJIEHHBIN BOIPOC,
paccMoTpMM Monexkyny xaoposogopoza HCIl. B
COOTBeTCTBUM C PE3YJILTATAMYM MCCIENOBAHUI B
BTOIl MONEKyJie ABA 3JIEKTPOHA KOBAJECHTHOM
CBSA3M uallle HaXoAsATcA B arome Xiopa, 4eMm B
aTome I'maporena. O61ias 31eKTPOHHASA NTapa OKa-
3BIBAETCSH CMEIeHHON K aToMy XJopa. 3TOT aTom
npuobperaer HeGONBILIOK OTPHIATENBHBIN 3apsa/,
KOTOpBIN MeHblle eafuHunbl (oH pasen —0,2), a
arom I'vziporesa — TaKoii e 3aps/ 110 3HAYSHMIO,
HO nonoxurenbHslil (+0,2). Ilpobusie 3apsaasl Ha
aToMax 0603HAYalOT FPeYecKol OYKBOM & («¢/1eNb-
Ta») BMECTE CO 3HAKOM «ILIIOC» MJIM « MHHYC».

PaccmoTpeHHYI0 OCOOEHHOCTP KOBAJEHTHOM
CBsA3Y N300pa)kaioT TakK:

O+ 6—
H—->Cl uwnu HCL

KoBaneHnTnyo cBfi3b, B KOTOPOH OJHA WM HECKOJBKO
O01MX 3IEKTPOHHBIX Nap CMEIIeHkb! K OJTHOMY H3 ATOMOB,
HA3LIBAIOT NOAAPHOU C623b10, A NIPH OTCYTCTBHHM TAKOIO
CMEIeHHNHA — HEeNONAPHOU.
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CBOiCTBO aTOMa 3JIEMEHTAa CMemaTh B CBOIO CTOPOHY
3JICKTPOHHYIO Mapy, OOIyI0 ¢ IPYTHM ATOMOM, HA3bIBAKOT
INEKMPOOMPUYAMENLHOCMBIO.

VuuTHIBaA MOJAPHOCTH KOBAJIEHTHOI CBA3U B
monexyne HCl, moxxHO yTBEpAaTH, 4TO XJIOPp —
6onee 3IEKTPOOTDHULIATENBHBINA 3JIEMEHT, YeM
T'uppores.

st KOJIMUEeCTBEHHOM OLIEHKM 3JIeKTPOOTPHIA-
TeJILHOCTH 3JIEMEHTOB MCIIOJAB3YIOT Tabnuuy,
cocTaBleHHyI0 amepukanckum yueasiM J1. Tomma-
roM (Taba. 9). B coorBeTcTBUM C Hell HAUMeHee
SIeKTPOOTPHULATENIEHBIM 3JIEMEHTOM HBIISAEeTCH
Ile3nii, a HauboJee 3IEKTPOOTPHLATEIIbHBIM —
®nyop. MeTtasnuuecKue ajieMeHTbl MMeloT Gosee
HU3KVe 3HAUECHHUHA 3JIEKTPOOTPULIATEIBHOCTH, YeM
HeMeTALTMIecK e, 3TO ¥ IIOHATHO, TAK KAK ATOMBI
MeTANJIMYeCKHX 3JIEMEHTOB CIOCOOHBI TEpAThH
9JIeKTPOHBI M MIPEBPAIATECH B KATHOHBI, & ATOMBI
HeMeTAJJIHYEeCKHUX 3JIEMEHTOB — IPUCOEJHHATH
3JIEKTPOHEI ¥ IIPEBpAalllaThCH B AHHOHBI.

Tabauya 9
3HAYCHHSA INEKTPOOTPHIATENEHOCTH 3JieMeHTOB 1—3 nepuoios
Ipynner| 1 I1 111 v \'% V1 VII |VIII
IlTepuopbl
1 H He
2,1 —
2 Li Be B C N 0 F | Ne
1,0 | 1,5 | 20| 2,5 | 3,0 | 3,5 | 4,0 | —
3 Na Mg Al Si P S Cl | Ar
0,9 | 1,2 | 1,5 1,8 | 2,1 | 2,6 | 3,0 | —

B nepuo/iax 3J1eKTPOOTPHIIATEIBHOCTE 3JIeMEeHTOB Bo3pac-
Taer cjieBa HANMpaso, a B rpynnax (riaaBHeIX NOArpymn-
nax) — CHH3y BBepX.
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B Tabnune 9 oTCcyTCTBYIOT 3HaUEHHS 3JIEKTPO-
orpunarensaoctu Fenus, Heona, Aprosa. ATOMEI
9THX 3JIEMEHTOB He CIIOCOOHBI COeIMHATECSH C AIPY-



3710 MHTEepecHo
JneKTpHUec-
KH# 3apan
Ha KayJoM
aTome
I'mpporena

B MOJIEKY.JIe
BOJIBI
COCTABISET
+0,17,

a Ha aToMe
Oxcurena
-0,34.

3710 MHTEpPECHO
XumMnyeckas
CBH3bL C MAKCH-
MasbHOH IonAp-
HOCTEIO —
MOHHASHA CBA3b.

rMMH aTOMaMH, 8 TAK¥Ke [[PeBpanaThCs B KaTHO-
HbI 1JI1 AHHUOHBEI.

IlpeackasaTh NOMAPHOCTE UM HENONAPHOCTH
KOBAJICHTHOM CBA3H, NONL3ysACh Tabnunei anekx-
TPOOTPHIIATENIBHOCTH, OYeHb TpocTo. Ecny atoMbr
MMEIOT OAHHAKOBYIO 3JIEKTPOOTPUIIATENBEHOCTE,
TO CBA3b M1y HUMM HenonspHas. Henonsipasie
KOBAJICHTHBIE CBS3M CYILECTBYIOT, HAIlpuMep, B
monekynax N,, PHy, CS,. ATOMBI ¢ pa3Hoii aJIeK-
TPOOTPHLIATENIBHOCTBIO COeIMHAIOTCH MTOJIAPHBIMH
CBA3HAMH.

Paccmorpum moneryny Boaer H,0. Mexay
aromoMm OKcHIreHa M KaXabpIM atomoM I'maporesa
CyILIecCTBYeT IPOCTasd KOBaJeHTHaA CBA3b; TAKHX
cBsizeil B mosiekyisie — aBe. Ilockonexky Oxcuren
uMeeT OOIBIIYIO 3IeKTPOOTPHLIATENBHOCTS (3,5),
yem 'mzaporen (2,1), To ero atom cMeraer K cebe
of1ye 3IeKTPOHHBIE ITaphI:

5+ 26—
H—»? H- 9
H H8+

Taxkum o6pasomM, KOBaJEHTHbIE CBA3H B MOJe-
KyJie BOJ(bl ABIAIOTCH MONAPHBIMM.

Yem Oosibuie pasHuya 6 aleKmpoompuyameib-
HOCIMU 2/1leMeHMOo8, mem NoNApHee C8A3b MewdY
amomamu.

BbliBO bl

Ecim xoBaleHTHAA CBA3L 00pasyeTcsa Mem Iy aTo-
MAMM PA3HBIX 3JIeMeHTOB, TO OHH 00BIYHO NMpHoOpe-
TarwT HeGonbuHe 3apaasl. HX noasiieEne BHI3BAHO
cMeneHHeM OO HX JIeKTPOHHEIX Nap OT OITHHX aTo-
MOR K IpyTEM. Takyio KOBAJTEHTHYHO CBA3b HA3bIBA-
10T nonspHoi. EcimM cMeleHHs o0IHX 3JI€eKTPOH-
HBIX NIAP HET, TO CBHA3b ABJIACTCH HeNMOAAPHOI.

CroiicTBO aToMa cMeniaTh K cefe 3JIeKTPOHHYIO
napy, ooLIyIo C APYrHM aTOMOM, Ha3bIBAOT 3NEKTPO-
OTPHIATEILHOCTHIO. 3JIeKTPOOTPHIIATENEHOCTE 3J1e-
MeHTOB BO3pPACTAeT B IEPHOAAX CJIEBa HANPAaBo, a B

rpymmax (riaBHBIX MOArPYIIIAX) — CHH3Y BBepX.
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291.

292,
293.

294.

295,

296.
297.

298,

299.

Moyemy Ha aroMmax, COEAWHEHHbLIX KOBAaNeHTHOM CBR3bl, MOryT
BO3HWKaTh HEGONbLUWE 3apaabi? Kakyio KOBaneHTHYIO CBR3b Ha3bl-
BalT NONSPHOM, 8 KaKyl — HENONAPHON?
410 TaKoe 3NeKTPoOTPULLATENIbHOCTL 3NIeMeHTa?
B kawpon u3 dopmyn Bewects NoOAYepKHWUTE CMMBON Haubonee
anexkTpooTpuuatensHoro anementa: AlCl;, CF,, SO, NaH, N,Os,
MgCO;, LiOH, HCIO,.
Cpeav npuBefieHHbIX GOpMYN yKamuTe Te, KoTopbie OTBeYalT
BelecTBaMm C UOHHOW, KOBa/IEHTHON HeNnoNSpPHON U KOBaJIeHTHOM
nonsipHo# censblo: HF, CO,, MgO, LizN, Br,, NCl;. O6bsichuTe Baw
BblGOp.
0O603HaybTe 3apaabl Ha aToMax, Mcnonb3ys GyKBY &, B TAKMX MOne-
Kynax: OF,, NHj, SCl,, SiH,;. Kakas U3 cessei B 3TUX MONEKynax
Hanbonee nonsipHas, a Kakasi — HauMeHee NoNapHan?
Mo paHHbLIM Tabnuubl 9 cocTaBbTe PR HEMETANNTMYECKUX 3NEMEHTOB,
B KOTOPOM 3N1eKTPOOTPULIATENLHOCTL YMEHbLUAETCH CNeBa Hanpago.
KaK uameHseTcs aneKkTpooTpuuaTe/lbHOCTL 3/IEeMEHTOB B Nepuogax
W rpynnax NnepuoanyecKon CUCTemMbl?
YHamute NpaBuNbHOE OKOHYaHWe NpeaNnoMeHUs «3HavyeHUn anekK-
TpooTpuuarensHocTn Kanua u KanbLims pasHbl COOTBETCTBEHHO ...»:
a)0,8wu1,0; B)1,0m1,2;
6)1,0m0,8; r)0,8u0,6.
MpumKTEe BO BHUMaHWE U CONOCTABLTE 3HAYEHUR 3NEKTPoOoTpULa-
TeNbHOCTU 3neMeHToB, NogobHeix Kanww v Kaneuuio, BOCNone3o-
BasLWWUcb Tabnuuen 9.
3neMeHTbl B XMMUYECKUX GopMynax 4acTo 3anvceiBaloT B Nopsaxe
YBe/IMYEHUSI UX 3NEKTPOOTPULATENbHOCTU. YKamuTe cpeau npuyee-
AEHHbIX GopmyNn Te, B KOTOPbLIX COBNeHa Takas nocnefoBaTelb-
HocTb: Na,C04, NH, Si0,, H,S, NaOH, CH,, HNO4.

36 MonekynsipHbie BelwecTBa
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MaTtepuan naparpada noMoXxeT Bam:

» BBISICHUTL CTPOEHUE KPUCTANINMYECKHUX MONEKYNAP-
HblX BELLECTB;



Pwc. 84.
Cy6numauma
uopa (a)

U Kap6oH(IV)
okcuaa (6)

» pasnuyartb NPOCTENLLYI0 U UCTUHHYIO GOPMYSbI CO-
€AWHEeHUs;

» OObACHATL GU3UYECKUE CBOMCTBA BELECTB MOJe-
KYNAPHOTO CTPOEHUA.

MesxkMmonexkyasipHoe BaaumozeicTeue. Bemge-
CTBO HE3aBMCHMO OT €ro CTPOeHMS MOYKeT HaXo-
AUTBCHA B TPEX arperaTHBIX COCTOAHUAX. TBepaoe
M JKHUJKOE COCTOSHUA MOJEKYJISAPHBIX BEIeCTB
CYLeCTBYIOT 61arofiaps TOMY, YTO MOJIEKYJIbI
NPUTATUBAIOTCA APYT K APYyTY. 3TO ABJIeHHe Ha3bl-
BAIOT MENMONEKYNAPHbLM 83AUMODeUCMEUEM.

B ornyuue oT MPOYHBIX KOBAJIEHTHON M MOHHOKM
cBfidedl B3aMMOIEeHCTBHE MEXJY MOJIEKYJIaM¥u
noBonpHO cnaboe. OHO COCTOMT BO B3aMMHOM
IIPHUTHXEHHUHU aTOMOB C HeﬁOJIbILlHMH MOJIOKN -
TeNbHBIMHM ¥ OTPHLIATENBHBIMHU 3apsagamu (§ 35),
NpUHaAIeKaluX pasHbeiM monexkynam. Takoe
B3auMO/ieHCTBHE CYILIeCTBYeT, HAallpuMep, B BOJe,
Kucnaorax, 6enkax. OHO siBAsieTcs Ba*XHBIM
YCIIOBMEM JUIA CYIeCTBOBAHMSA YXMBBIX OPraHu3-
MOB HA HAllleH NaHeTe.

Dusuueckue CBOMCTBA MOJIEKYJASAPHBIX Be-
utecTs. Benencreue Toro 4To Mmosekynnl cinabo
NPUTATUBAIOTCH JIPYT K IPYTY, BEILECTBA MOJIEKY-
JIIPHOTO CTPOEHUSA CYIIeCTBEHHO OTJIMYAIOTCH OT
MOHHBIX BeLIecTs ITo (huauueckum ceoiicream. Jlns
MOJIEKYJIAPHBIX BEILIECTBE XaPaKTePHbI JIETY4YeCThb,
HU3KAsA TBEPAOCTb, HEBLICOKME TeMIIepaTyphl
niuapyienvs v kuneuusi. Hekoropeie Monekynsp-
Hbl€ BelllecTBA IIPM HArPeBAHMM IEePEeXOAAT U3
TBEPJIOr0 COCTOAHUSA B razoobpazHoe, MUHYHA YKU/JI-
Koe. Takoe siBIeHHe HA3ZBLIBAIOT cyo.rm.uauueﬂ'.
JtuM ceolicTBOoM obnapaiT, Hanpumep, wox I,
kapbou(IV) okcuz CO, (puc. 84).

TBepabii Kap6oH(IV) OKCcHA Ha3LIBAKOT «CyXHM
nsgom». [py NoBbilleHUWH TEeMIMepaTypbl OH Npe-

! TepMHH TIPOMCXONUT OT JATHMHCKOTO coBa sublimare — mopaumaTs

BBEpX.
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Puc. 85.
Kpucrannuyeckue
PELIeTKH
(ynpouwetiibie
moaenu)
MONEKYNAPHbIX
BELLeCTB:

a— wvopa l,;

6 — nbpa H,0
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BpawjaeTcs He B MHAKOCTb, @ B ra3 (yrnexK1c/bii),
T. €. He TaeT, a ucnapsiercs («BbicbixaeT») (puc. 84,
6). Cyxo# nef paHblie UCNONL30BaNK B TOProene
4151 OXNaAEHUSI MOPOXEHOr 0.

O6biuHbIA neg npu Temneparype Huwe 0 °C
TaKxe npesBpawaeTcs B nap, npasaa, MeANeHHO.
Bnarofaps 3ToMy BbiCTUpaHHOE 6€/ibe BbiChbiXaeT
M Ha Mopo3e.

Hemano MoNeKyJNApHBIX BellecTB MMEIOT 3a-
nax. Bam xopoiio uspecTeH peskuil 3anax CyJjib-
Gyp(IV)oxcuaa, nnu cepauctoro rasa SO,; Beine-
crBo ofpasyeTcs Ipd 3a’KUraHHM CIOHYKH
(cepa BXOAUT B cocTap ee rosoBkm). 'az ammuak
NH; Takke nerko yasars no sanaxy. OH Beigens-
eTCH M3 BOAHOIO PacTBOpA 9TOI'0 COeAMHEHUs —
HaIIaTeIPpHOTO cnupTa. Henb3a nmepenyTaTth ¢
JpyruMu 3anax ykcycHoit kucnotsel CH3;COOH,
PacTBOP KOTOPO#H (YKCYC) MCIIONBL3YIOT B AOMAILII-
HeM X03sicTBe.

MoneKkynsipHble BelecTBa He IPOBOAAT dJIeK-
TpuyecKkui Tok. (ITonpobyiiTe 910 00BACHUTD. )

Kpucrajinuyeckoe COCTOSIHHE MOJEKYJISPHBIX
BELIECTB XapaKTepHU3yeTcH yNopsaAaoYeHHbIM pac-
MOJIOXKEHHEeM MOJIeKYJ B KpucTasue (puc. 85).

Tlpocreiiman u uctuaHasn hopmynsl. Xumude-
cKre QOpPMYNBI MOJIEKYJIAPHBIX BEIIeCTB YKa3bl-
BAIOT Ha COCTAB MX MOJIEKYJI H B HEKOTOPHIX CIIY-
Yyasgx MOTYT HMETH KpaTHbI€ HHAEKCHI.

B xayecTBe npuMepa BO3bMEM I'MIDOT€H MePOK-
cuj (nepexucs Bogopoaa) H,0,. Monekyne: nMes-



?

HO Takoro cocrasa (a He HO) cozep:kaTcsa B 3TOM
semiectse. Kaskaplil aTom 'naporesa coeguHeH co
«cBOoEM» aTomoMm OKcHreHa MPOCTOH KOBAJIEHT-
HO# CBA3BLIO; TAKOH K€ CBA3BI COeAHHEHBI H
atomel OKcuresa:
H-0
O-H

Dopmyny H,0,, KoToOpasi MOKa3bIBAET Peasib-
HBIM COCTAB MOJIEKYJIbI, HA3BIBAIOT UCMUHHOU
(bopmyna HO siBnsetcsa npocmeiiweit).

HsBecTHBI cIyyan, KOTa ONHA U Ta YKe PoCcTei-
mas ¢GopMyJia OTBeYaeT HeCKOJMbKHM MOJEKYJIsip-
HBbIM BellleCTBaM C pasiMYHbLIMM MCTHHHBIMH (op-
mynamu. Tak, aunermnen C,H, (ras, xoropsiit
HCHIONB3YIOT 1 CBapKu MeTa o) 1 Genser CgHg
(pacnpocTpaHeHHbII OpraHMYecKuil pacTBOPH-
Tenb; ero TPaAWIlMOHHOe HaszBaHue — OeHzon)
MMEIOT OIMHAKOBBIE IpocTeiinue popmysisl — CH.

Jnsa 60NbIIMHCTBA MOJIEKYJIAPHBIX BELEeCTB
MCTHHHBIE GOPMY LI COBNANAIOT € NPOCTEMIINMH.

MoJaexkyJbl NPUTATHBAIOTCH APYT K APYyTY, ONHA-
KO0 JosoasHO caabo. [ToaTomy BenecTBa MoJieKy-
JAAPHOTO CTPOSHMUA UMEKT HHU3KMe TeMIlepaTypsl
NJIaBIeHMA H KMIIeHHA.

AN HeKOTOPBIX MOJEKYJIAPHBLIX COeIMHEeHMH
CYLIeCTBYIOT IBe XHMHu4YecKkue GopMyasl — Mnpo-
cTeiimian u HcTHHHAaA. HHAeKes! B MpocTee
dopMyle MOKA3BIBAOT COOTHOIIEHHE AaTOMORB
3JIeMEHTOB B MOJIEKYJIe.

300. YT0 TaKkoe MeXMonekynspHoe B3auMmoaencTene? Hem oHo o6ycnos-

301. CoeauHeHue X B 06bIYHBIX YCNOBHMAX HAXOAWTCA B TBEPAOM COCTOR-

HWMU, UMEET 3anax, a Npu cnabom HarpeBaHWM NnasuTca. Monekry-
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302.

303

304

305.

306.

307.

308

.

NAPHLIM UM MOHHBLIM ABNAETCHA 3TO cCoeauHeHue? Hakoi TMn XMmMu-
YECKON CBA3M B HeM peanuayetca? K oTBeTy JaiTe NoRCHEHUR.
YKamuTe cpeau nepeyrcneHHbIX BeLWeCTB MoNeKylspHbie: napa-
¢GUH, aueToH, KanbUWHMpoOBaHHasA coga, a3oT, 01080, CUAKMUMK(IV)
oKcug. O6ocHyiTe cBoM BbIGOP.

MoXHO N1 cgenatb BLIBOA O CTPOEHUU BellecTBa (MOHHOM, MONEKY-
NAPHOM) NO ero BHELWHeMmy BWUY, arperatHoMmy coctosHuin? Oteet
o6bACHUTE.

Hanaute cooTBeTCTBHE:
dopmyna Bewecrsa Temneparypa nnaeneHus, °C
1) NaH; a) 638;
2) HCI; 6) -114.

HAante Heo6xogumoe nNofcHeHUe.

Monpobynte o6bLACHUTL, NOYEeMY NPOCTbHIE BeLecTBa rajoreHsl B
O6bIYHBIX YCNOBUAX HaxXoOAATCH B pas/iMyHbIX arperaTtHbiX COCTOR-
HUsx: ¢Top F; u xnop Cl; — rassl, 6pom Br, — wmuaxocts, woa |, —
KpucTannuyeckoe BelecTBo.

KaK Bbl cuMTaeTe, MONEKYNAPHLIM UM MOHHBLIM BeLLeCTBOM SBNAETCH
rapasni NyH, (coeguHeHue WCnonb3ylT B KavyeCTBE PaHeTHoro
roptoyero)? MNpuBeauTe apryMeHTbl B NONb3Y BALLEro NPEeANONOMEeHHS.
[aa ataH — coeagvHenue HapboHa c lMgporeHom. Ero monexkyna
cofepwut BTpoe Gonbwe atomoB fMaporeHa, yem Kap6oHa. Hai-
avte dopmyny 3TaHa, ecnv OTHOCUTENbLHaA MOSIeKynspHas macca
coeuHeHun paBHa 30. ABnserca nu ata dopmyna npocTeriien?
Xnoposogopog HCI u ¢T1op F, umeoT Mmonexkynsl Npubnn3uTenbHo
OAUMHaKoOBOW Macchl (NOATBEPAMUTE 3TO), HO CylleCTBEeHHO pa3snuya-
OTCA no Temneparypam kunewus: —84 °C (HCI) v —-187 °C (F,).
O6bACHUTE TaKoe oTNinYKe.

CreneHb OKUC/IEHUS
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Marepuan naparpada noMoXeT Bam:

» BBIICHUTb, YTO HA3bLIBAIOT CTENEHbK OKUCNEHUN
3neMeHTa;

» cocTaenste GopMynbl COeJMHEeHUH NO 3HaYeHWUAM
cTeneHen OKUCNEHUR 3NeMeHTOB;

» onpepenstb CTENeHW OKUCNEHWUA 3NEMEHTOB No
XUMHUHECKUM GopmMynam coeuHEHUN.



Hi3BecTHO, YTO ATOMBI — 3JIEKTPOHEHTPAJb-
Hble yacTulbl. OHU OCTAIOTCH TAKOBLIMH, COEIH-
HAACH B MOJIEKYJIBI TPOCTHIX BemecTs. OnHaKo Ha
aToMax, BXOAAIIHUX B COCTAB CJIOJKHBIX BellleCTs,
KaK NpaBuJjio, COCPeNOTOYMBAIOTCH Heboabine
3apAAbl — KaK [NOJO¥KUTeJIbHEIe, TAK W OTpUIla-
TeJIbHBIE. OTO ABJIAETCH CJIeACTBHEeM CMeIleHHs
0obIHX 3JIEKTPOHHBIX NAp K aroMam 6oJiee 3JieK-
TPOOTPHIIATEJIBHBIX 3JIEMEHTOB.

B § 35 6p11a nonpobHO paccMoTpeHa MOJIEKyJia
xnopoeogopona HCl. B Heii cyumecTByer KoBa-
NIEHTHAasA MOJSAPHAs CBsi3b; 00111as 3JeKTPOHHAA
napa cmenieHa K 6osee 3J1eKTPOOTPHIIATeILHOMY
atromy Xsopa (H :Cl, H —» Cl). Ha arom aTtome
umeeTcs HeGOJIbIION OTPHLIATENLHBIN 3apAI, a Ha
atome I'maporesna — Ta!i?_)ﬁ :gce 110 3HAYEHHIO, HO

nonoxknTenbHbi 3apaa: HCI (6 = 0,2).

Eciu 0611y10 SN€KTPOHHYIO NAPY IOJHOCTHIO
«nepenaTb» atomy XJiopa (Torga oHa y:ke He 6yner
o6111eit), TO K 9TOMY aTOMY BepPHETCS ero 3JIeKTPOH,
KOTOpPBLIM NpHHHMAJI YYacTHe B KOBAJEHTHOM
CB#I3H, ¥ NOCTYIIHT JIEKTPOH oT aroma I'maporena.
3a cuer nocnepHero aToM XJiopa MOJYYUT 3aPs
~1, a arom I'maporesa, noTepsiB CBOM €ANHCTBEH-
HBIH 9N1eKTpoH, npuobperer 3apsiag +1.

YCaoBHBIM LEJOYMCICHHBIN 3aps/i aToMa B BellecTBe
HA3BIBAKOT CMENEeHbI0 OKUCLEHUA 3/leMeHmd.

CreneHb OKHCIEHHA 0603HAYAIOT B X¥MHYe-
CKOM popMyJie HAJl CHMBOJIOM 3JIEMEHTA, 3aI1KChI-
Baf cHayaJia 3HakK (I1JII0C MJIA MHHYC), 8 3aTeM —

qYUCHIOo:
+ -l

HCI.

YNPAXHEHME 1. BoiuMcnuTb CTENEHU OKUCNEHUR 3NIEMEHTOB B Kap-
60H(IV) oKkcupge.
Perienne

Kap6ou(IV) okcuy — MONEKYAsSIpHOE coeauHeHue. B monexyse
CO, ueTsipexBanieHTHBIN aToM KapboHa coeiuHeH JBOMHBIMH KOBA-
JNEeHTHBIMH CBASAMM C KaxkbiM aromom OKcureHa:
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0::C::0, 0=C=0.

Caass C=0 aBiifeTca NOJAPHOM, TOCKOJBKY 3JIEMEHTHI OT/IHYa-
I0TCA 1O 3NEKTpooTpuIlaTenbHocTi: OKcHures 6osiee 31eKTPOOTPH-
narensHbii, yem Kapbon (Tabn. 8). Ilepenaem Bce yeTsipe obijue
SNeKTPOHHBIE napsl AByM atomam OkcureHa. B pesynbraTe Kam-
aerit atom OKcHureHa nojiyuyaet sapsajg —2, nbo K Hemy, Kpome ABYX
CBOMX 3JIEKTPOHOB, IIOCTYNAIOT ABa «4yXKuxX» — oT aroma Kapbona.
Arom Kapbouna npunobpetaer 3apsan +4, T. K. OH TepseT YeThipe
2JIEKTPOHA, nepenas ux aromam Okcurena. 3anuniem Gopmyy co-
eIMHEeHUA C HalIeHHbIMH CTeNIeHAMI OKHCJIeHH A 3JIEMEHTOB:

+4-2
C0;.

Ecnu BeiecTBo SBNAETCS HOHHBIM H COCTOMT
M3 IpocThIX (0OAHOATOMHBIX) MOHOB, TO B HEM CTe-
MeHb OKMCJCHNA KaxJIoro sjieMeHTa COBIaJaeT ¢
3apsiioM COOTBETCTBYIOILErO MOHA, T. €. ABJIAeTCH
peanbHBIM 3aPSAA0M YACTUILEI, 4 HE YCIOBHBIM.
Hanpumep, cTenenu oxucneHusi Hatpus u
Xnopa B Hatpuii xnopuae NaCl paBasl cooTBeT-
ctBeHHO +1 1 —1, AmomuEua n OKcuresa B aJko-
muHEK okcuze Al,O4 cocTapnsior +3 n —2. 3anm-
mem GopMyJibl COeIMHEHNH BMECTe CO CTeNeHIMHA
OKHCJIEeHHA 3JIEMeHTOB:

+1-1 +3 -2
NaCl Al, 04

(3apsaa MoHa, KaK HM3BECTHO, 3allMCBIBAIOT
BBEPXY M CIIPABA OT CHMBOJIA SNIEMEHTa, MpHYeM
cHayana ykaselBawoT nudpy (egnHHIY onycKa-
10T), a 3aTem 3Hak: Na*, AI**, Cl', 0*.)

Cymma cTreneHeil OKMCJIEHHS BCeX ATOMOB B KaXK/JA0M
BeIECTBe paBHAa HYJIIO.
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9T0 — npasuso 3nexKkmpoHelmpanibvHOCMU
sewecmea. O HeM yIIOMHHAJIOCE paHee, HO MO
OTHOIIIEHHNIO K MOHHEIM BelecTsaMm. IIpuBenes-
Has Beie ero GopMyJIMpPOBKa pacnpocTpaHsAeT-
cs Ha BelecTBa Jio6oro cTpoeHus — HMOHHOTO,
MOJIEKYJISpHOTO, aromHoro. IlpaBmio s;seKTpo-
HeHTpaJbHOCTH MCHONB3YIOT NIPH COCTABIEHHH
dopmMyn XMMHAYECKHX COeWHEHMH MM OJf HX



370 UHTEpPECHO
Hurporex
MOMKET MMEeTh

B COEAMHEHUAX
BCe BOBMOXXHbIE
CTereHu
OKHCJICHUS

oT —3 1o +5
(Bcero 9
3HAYEHHIT).

npoeepku. Tak, GOpMyJy aJIOMHMHHI OKCHAA
Al,0; cneayeT CYMTATE NIPABWIBHOM, ITOCKONBKY
cyMMa cTeneHeit OKHCJIeHHs BCeX aTOMOB (cymma
3apANI0B BCeX MOHOB) B OpMYyJIbHOH eAMHHUIE
coenmnuenus cocrapaser 2 - (+3) +3+(-2) =0.

CreneHpb OKHCJEHHHA 3JiIeMEHTa MOXKeT pasB-
HATbCHA U HyJ0. Hynesvie 3HaveHus cmeneru
OKUCNEHUS UMeIom 3JleMeHMmblL 8 NPOCMbLX 8euje-
cmeax — sopopone Hj, cepe Sg, :xenese Fe u T. .
(06bsICHUTE 3TO), & TAKMKE B COEAMHEHUAX, o6pa-
30BAHHBIX BJIEMEHTAMHM C OJMHAKOBO# 3JIEKTPO-
oTpunaTensHOCTHI0 — (ocdune PHy, kapbou(IV)
cynsdpuage CS; u p.

Yro6b1 ONIpeieNsaTh CTeIIeHH OKMC/IEHH S SJIeMeH -
TOB B COEAMHEeHUAX 10 UX XuMndyecKum opmMynam,
a Tak)Ke COCTABAATHL (POPMYJIBI COEAMHEHMI,
Heo6X0oAMMO 3HATH TAKHE 3aKOHOMEPHOCTH:

1) MeTasnuyecKHe 3J1eMeHThl MMEIOT B COenn-
HEeHHAX TONBKO NMOJOYKHTENbHBIE CTeleHH OKM-
CJIeHUS;

2) crenesb okucneEnsa 'maporeHa B coeinHe-
HUSX ¢ HeMeTalJlHYeCKHMMH 3JieMeHTaMu, KakK
npaBuJio, cocTaBasieT +1, a B COBIMHEHMAX C
MeTaJINYeCKMMH 3JIeMeHTaMu paBHa —1;

3) OKCcHIeH IOYTH BO BCeX COEIMHEHUAX UMeeT
cTeneHb OKMCIeHHA —2;

4) Dayop KakK caMblit 9JIEKTPOOTPHLIATEILHBIN
3JIEMEeHT BCerga MMeeT B COeJMHEeHUSX CTeneHb
okucienns —1;

5) MaKkcuMaabHAas (IIOJI0KNTEeNbHAS) CTeNeHb
OKHCJEeHHSs 3JIEMEHTa coBnajaeT ¢ HOMEpPOM
rpynnel, B KOTOPOH OH HAXOJUTCH;

6) MuHuManbHas (OTpHIlaTeNbHas) CTEeNeHb
OKHCJIeHHS HeMeTAJLIMYeCKOro 3JileMeHTa paBHa
HOMEpy rpynmsl MUHYC 8.

YPAXXHEHUE 2. OnpefienuTb CTEeNeHW OKUCNeHWA 3NeMEHTOB B

Pewuenne

Kanuin gudocdarte K P,0;.

Kanuit — meTainudecKnii snemMeHT. Ero creneHb OKHCIEHHS B
COeAMHEHNHN JOJDKHA GBITEH MOJIOKUTENBHOM (328KOHOMEPHOCTD 1)m
pasHa +1, nockonbky Kaymwmit — snemenT L rpymmnet (3aKOHOMEpHOCTD
5). Crenens okucneHna OKcureHa B COeIMHEHHN COCTaBJIACT =2
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(sakonomepuocTs 3). Crenens okucnenna Pochopa onpezpensem,
BOCNOJIB30BABIIKCE IPABIIOM 3/IEKTPOHEATPAIEHOCTH BEIIIeCTBa:

+1lx -2
K,P;0;;
4-1+2+x+7-(-2)=0; x=(14—-4):2=5.
@opmyna Kanui gudocdara ¢ Haf e HHBIME CTEIeHA MM OKHCIe-

+1 +5 -2
Hus snemesToB — K,P,0,.

YNPAXHEHHE 3. CoctaBuTe ¢opmyny coeauHeHms Maruus ¢
Hutporevom.

Pewenne

Marsamit — MeTa/UITMYecKHii 3/IeMeHT; OH HaxoauTes 8o 11 rpymnmne
U B COEIMHeHMAX MMeeT CTeneHb OKucJeHus +2 (3akoHomMepHoeTH 1
u 5). HuTporen — HemeTa/NMYecKuii SNeMeHT; OH NPHHAAJIeHUT
K V rpynne. B coeqMHeHNH ¢ METALIMYECKUM SJI€MEHTOM Hutporen
POSIBNSACT OTPUIIATENIBHYIO CTeNIeHb OKMCJIeHMS, PABHYIO b — 8 = —3
(saxoHOMepHOCTS 6). BanuckiBaem (HOPMYY COEHHEHMS C HEM3-
BECTHBIMM MHIEKCAMM U YKA3bIBAEM CTENIeHN OKMCJIEH U 3JIeMEeHTOB:

+2 -3
Mg.N,.

Hanpiue peficrByem Tak, Kak npu cocrasieHnn GopMyIbl GuHAD-
HOTO COeAMHEHHUS 110 BAJeHTHOCTAM 3JIeMeHTOB. HaxoiuM HauMeHp-
1Iee YuCJIo, KOTOpoe eJuTes 6e3 ocTaTKa Ha 3HAYEHUS CTeneHeil
OKHCJIEHHHA 3JIEeMEeHTOB; 9T0 uncno 6. Pasgenus ero va 2, nonyyaem
KoJmyecTBO aToMOB Marnus B (hopmyne coepnuenus (6 : 2 = 3), a
paspesnuB Ha 3, mosyvyaem KoanuecTso aromoB Hurporena (6 : 3 = 2).

Dopmyna coequHenns — MggN,.

3HauyeHUs CTENeHH OKHMCIEHUS ¥ BAJICHTHOCTH
aJIieMeHTa HepeJKo coBnajaioT (Hanpumep, I'uapo-
reHa — B coeqnHeHun HCl, Kap6orna — B coegune-
Hum CO,). Tem He MeHee MX HeJIL3s YTATH U 3aMe-
HATH OJHO APYI'MM, TAK KaK NOHATHUS «CTeneHb
OKHMCJICHHA» Y «BAJIEHTHOCTLY PA3JIMYHEI II0 CMBI-
cny. Crenenb OKMCIEHNS BCe Yallle MCIOJIb3YIOT
KaK YHMBEDCAJIbHYIO BeNWYHHY, yAo6HYIO Ins
Klaccu(pUMKanuy BellecTB, XOTs [AJIS BelecTB
MOJIEKYJIAPHOTO ¥ ATOMHOI'O CTPOSHHSA OHA UMEeeT
VCIOBHBIN XapakTep. IloEsiTHE «BaJEHTHOCTL»
[OCTENEHHO TepAeT 3HaueHWe B XMMMWH, HO 0CTa-
HETCH B HCTOPUM XMMHWYECKOI HAYKH.
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309.

310.

311.

312.

313.

314.

315.

316.
317.

BbiBEOAbI

CreneHb OKHCJIEHHS 3JIEMEHTA — JITO YCIOBHBIM
WeJ0YMCIIeHHsIH 3apAn aTomMa B BemecTBe. Ero
PACCYMTHIBAKOT, MOJHOCTBIO cMelas oblue 3JeK-
TpOHHBbIe Maps! k aTomam Gollee 3J€KTPOOTPHILA-
TeJbHBIX 3JeMeHTOB. CTeneHb OKHCIEHHA JJIeMeH-
Ta B MPOCTOM HOHE COBMAJaeT C 3apsAA0OM HOHA.

CymmMa cTeneHel OKMCJIeHH A BCeX ATOMOB B Kak-
[IOM Bell[eCTBEe PaBHA HYJI0. ITO — MPaBHIIO JJIeK-
tTpoxeitrpansHOcTH. Ero HCnoas3yioT npu cocTas-
neHun hopMyJ PASITHYHBIX COeHHEHHIT.

3HaueHHs CTeneHH OKHCJIEHHMS M BaJEHTHOCTH
alleMeHTaA YACTO COBIMAIAKT.

YTo TaKoe CTeNneHb OKUCNEHUA anemeHTa?
Kakoe MMHUManbHOE U MakCuManbHOe 3HaYyeHue MOMeT NPUHK-
MaTh CTerneHb OKUCNEHUR: a) METANNMYeCcKoro anemexTa; 6) Heme-
Tannu4ecKoro anemeHTa?
Kakue makcMManbHble K MUHUMalNbHbIe CTeNeHW OKMCNeHWs MoryT
umeTb Cunuumii, Kanuii, Mauras, Cenex, Heon, ®@ocdop?
OnpeaenvTe U yKamure B npusejeHHbix GopMynax BeLuecTs crene-
HU OKUCNeHus anemenToB: NaH, P,Sg, O, OF,, CCl,, H,S, LigN, AIP.
CocTaBbTe GOPMYNbI: @) TPEX coeiMHeHuit Xnopa ¢ OKcUreHom, B
KOTOPBIX XNOp UMEET CTeneHu okucnenus +1, +4 u +7; 6) AByX CO-
eauHeHuin ApceHa ¢ CynbdypoMm, B KOTOpbIX NepBbld 3NeMEeHT
UMeeT CTeneHu okucneHus +3 u +5, a BTopon —2.
OnpepenuTe CTENEHU OKUCNEHUS INEMEHTOB B COEAUHEHWUAX No
rpapu4eckum Gopmynam Mx Monexyn:

a) H-C=N; 6) O:(IJ—CI; B) H—I'IJ—O—H-

Cl H

Onpegenute CTENEHW OKUCNEHWR 3/1eMEeHTOB B COeAUHEHUSX C
Takumu dopmynamu: CaC05, NaNO,, HsPO,, Mg(NOs),, H,S0,.
YeM OTIMHAIOTCS MOHATUR «BANEHTHOCTb» U «CTENEeHb OKUCNEeHUR»?
OnpenenuTe CTENeHU OKUCNEHUSA 3NEeMEHTOB B MMAPOreH NepoKCcu-
pe. Vcnonbayitte npusefeHHyilo B § 36 rpaduyeckyio dopmyny
MoneKynbl coeauHeHUs. KakoBo 3Ha4yeHue BaneHTHOCTH Kamaoro
afnemMeHTa B TMAPOreH nepoxkcuae?
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NMocnecnoBue

3aBepHImics y4e6HBIA 10/, BTOPO I'0l M3yYeHUS BAMH X MMHH.
Mzr yBepeHsl, YTO BaM GBIJIO MHTEPECHO HA YPOKax 110 9TOMY mpej-
MeTy.

Tenepr BEI 3HaeTE, YTO B XMMHH NOPIHH BEIIECTB OIIeHUBAIOT He
TOJIBKO 10 KX Macce WiIH 06beMy, HO M 00 KOMUYECTBY YACTHI, —
aTOMOB, MOJIeKyJl, HOHOB. Bam ctajio nasecTHo 06 o61acTi XuMuge-
CKOM HayKH, KOTOPYIO HA3bIBAKT HEOPraHMYecKoil xuMueit, a
TAKXKe O CYIeCTBOBAHMH BaXXHeNINX KJIACCOB HEOPraHWYeCKHX
COoeMHeHNI — OKCHA0B, OCHOBAHUI, KHCJIOT, amM@oTepHBIX coenn-
HeHwmi, coneit. Hageemes, 4To Kakplil M3 BAC HAYUYMIICS COCTAB-
nATE GOPMYJibl 3THX COEAWHEHM, IPOrHO3HUPOBATh HX XMMHUYE-
CKHEe CBOMCTBA, HpeanaraTsh crnocobbl NMoJyyeHHs COeAMHEeHWI,
peliaTh pagHooOpasHbIe 3aJa4u.

Bel BhISICHWIN, KaKas MHPOPMAIHMS 0 XMMHYECKHUX 3JIeMEeHTaX
copepxKuTcH B nepuoaudeckon cucteme II. . Menneneesa, 1 1noss-
JI¥, HACKOJIBKO BayKHO YMeTh €10 NoJb3oBaThes. OHa HANIOCTPHPY-
€T OTKPbIThIN BeifaoiuMes yueHsiM I, . Menpesneessim nepmo-
JAUYeCKHUI 3aKOH — OCHOBHOM 38KOH XMMMM. ITOT 3aKOH ITOMOTraeT
OTKPbIBATH HOBBIE XMMHWYEeCKHe BIIEMEeHThI, [OJIYYATH HOBbIE Bellle-
CTBa, NPEACKAa3BIBATE HX COCTAB M CBOMCTBA.

Crpoenue aTomMa yiie He ABIAETCA AJA BAC CEKPETOM. 3HAETE 1 O
TOM, KaK ¥ Mo4YeMy COeIMHAIOTCH YaCTHIIbl BelllecTBa APYr C aApy-
rom. Yuras yue6HMK, Bbl ¢ 3aTNSHYJIN» BHYTPb KPUCTAJJIOB 1 y6e-
AWIKACH, YTO YACTHIIbl BEIECTBA Pa3MelleHbl B HUX B ONpeJiesieH-
HOM IOPsgKe.

MaTrepuan no xumuu B 9 kiacce OyaeT He MeHee HHTepeCHbIM. Bl
NONYy4YHUTe NpeacTaBlieHre 0 PacTBOpax, y3HaeTe 06 ocobeHHOCTAX
NPOTEKAHUA XMMHYECKHX peakinil. O3HAKOMHTeCE TaKke C opra-
HUYECKUMMHM BelleCTBAMH, MHOI'Me U3 KOTOPLIX BCTPEYAIOTCH B
YKHBOI IPUpOJie — PACTEHUNX, YKUBOTHBIX, YEJIOBEKe.

Henaem BaM XOpOWIO OTAOXHYTH JIeTOM, & B 9 KJIacce ZOCTHYD
HOBBIX YCNEXOB B U3YYEHUH XHMWH, NOJYYHATE YOBJIETBOPEHHE OT

NO3HAHMA ee TalH 1 IpoBeIeHNHA HHTEPECHBIX XHMHYECKHX ONBITOB.

Asmopui
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OTBeTbl K 3a1a4am U ynparkHeHUsam

6. HeT — [J1f MPOCTBLIX BELIECTB AaTOMHOI'O CTPOEHMA; 1a — IJiA
CJI0KHBIX BEIecTB, 8 TAKIKe NPOCTHIX BEIecTB MOJIEKYJIAp-
HOT'O CTPOEHUA.

7. N(Cl')=6,02 - 10%.

8. n(Aly(S0,);) = 1/3 monk.

9. a) n(CH,) = 1 mosns; 6) n(CH,) = 0,3 mons; B) n(CH,) = 1 mons.

10. a) n(NaCl) = 0,2 mons; 6) n(NaCl) = 3 mozs;
B) n(NaCl) = 0,6 mons.
22, N(atomoB) = 4,8 + 10%,
24. KonuvecTro nonos SO; HammeHbIIee.
32. V(H,): V(CH,)=8:1.
35. p(Boan.)= 1,295 r/n.
40. Tas Tsoxenee metada B 1,06 pasa.
42. Dy (rasa) =1,57.
51. V(C0,) = 560 n.
54. m(Alzo;;) = 5,1 r.
59. B 6apuii ruapoxcuae.
78. BoJblie Bcero MOHOB — B bapuii xyiopuge.
79. 6.
84. a) MgO + C1,0, = Mg(Cl0,),; 6) 1,O; + 2NaOH = 2NalO; + H,0.
94. m(Ca(NOy),) = 32,8 r.
97. m(P,0;) = 71 r; w(P,05) = 78 %.
98. m(S0,) = 0,64 r; m(CO,) = 0,88 r.
102. a) 2KOH + N,0; = 2KNO, + H,0;
6) 8Ca(OH), + 2H,PO, = Cay(PO,), + 6H,0.
103. Bo3MOKHBI 3 peaKI| .
106. m(Fe(OH),) = 3,8 r.
107. V(SO,) = 4,48 1.
109. w(NaOH) = 31,9 %.
112. 6) Fe(OH), + 2HNO, = Fe(NO,), + 2H,0.
114. BoaMo»KHEI 3 peaKkIiuu,
116. IIpuMuTe BO BHUMaHHUE CBOMCTBA 06pasyowIeics KUCIOTEI.
118. w(Ag)= 79,7 %.
119. m(HNOy) = 25,2 .
121. a) SnO + 2NaOH = Na,SnO, + H,0;
6) Al,0; + CaO = Ca(AlO,),;
Al,0; + 3Ca0 = Cay(AlO3),.
123. Cr(OH);.
124. m(Fe,03) =8 r.
125. Her.
130. ITponcxoaaT 3 peaKIum.
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132. Na.

133. m(Cu) =6,4r.

134. m(NaNO;) = 8,5 r; m(KNO;) = 20,2 r.

139. Ilpu HarpeBaHuu pasnaraloTcs 5 coeqnHeHMI.
142. V(CO,) = 5,6 n; V(SO,) = 11,2 n.

143. Ia.

144. D, ., (cmecu) = 1,49,

145. w(C) =75 %.

150. Ucnonbayitte ampoTeprocTs cranuym(II) okenna.
152. Her.

158. n(H;PO,) = 0,2 mons.

165. MoxHO, OCYII[eCTBHB He OlHY, a J1Be PeaKIINH.
167. m(commn) = 27,2 r.

168. w(CaSiO;) = 63,5 %.

175. n(H,S0,) = 0,025 Mmons.

176. m(Al,05) = 5,1 r.

199. a) Ha Crponumii noxoxn Kanbunit u Bapmii.
208. B none S* — 18 n1eKTPOHOB.

209. B none NH, cyMMapHOe KOJMYECTBO NMPOTOHOB paBHO 11, a

ayneKTpoHos — 10.
210. 33Co.

214. BosMo)xHBI 9 pasHOBHAHOCTEH MOJEKYJ BOABI M MATH 3HAYE-

HUI Maccesl MONIEKYJI BOIBI.

215. YyruTe TO, 4YTO ATOMBI OQMHAKOBOII Macchl MMeT Juiuab 20

XHMMHYEeCKHNX 3JIEMEHTOB.
216. A, (Mg) = 24,32.
219. ¥Co.

221. s-Opburans npeacrasiser coboil chepy; OHa OAMHAKOBA IO

BCeM HanpaBJIeHHUSM.

225. He Bcerpa. JHeprus 4s-s1eKTpOHA HEMHOrO MeHbIUIE, YeM

3d-snexTpoHa.
231. Oxcuren, Marumii.
238. Takue CHUMBOJIBI HMEIOT 8 3JIeMeHTOB.
257. H,0, LiOH, H;BO,.
261. w(0)=47,1%.
272. B arome OxcureHa.
281. a) 6; 6) 6.
282. 6) MgO.
298. a.

305. TemnepaTypb! NJIaBICHUA ¥ KUMEHNS BEI[eCTB 3aBUCAT OT
Macchl MOJIEKYJI (opgyMaiiTe, Kak 3TO MOYKHO OObSCHUTD).

307. Halinennas ¢opMyJia 3TaHa He SBJISETCH MPocTeieil.

314. a) B coequnernu HCN crenens okucnenns Kap6ona +2;

315. B coepunenun Mg(NOy), crenens okncnennss Hurporena +5.
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CnoBapuK TepMUHOB

AmpomepHocmb — crocoGHOCTE CoenHe RN (OKCH/A, FUAPOKCHA)
[POABJATH OCHOBHBIE M KUCJIOTHBIE CBOMCTBA.

AHUOH — OTPHIIATENIHLHO 3aPAXEHHbIH HOH.

Amomnasn 0ona HyKAuda — OTHONIEHHe KOJIHYeCTBa ATOMOB HYKJIH-
a K of1LIemMy KONuYecTBy aTOMOB 31€MEHTa.

Beaokcuzenogble KUCAOMbL — KHUCJIOTH, B MONEKYyJaX KOTOPBIX
oTcyTeTByIoT arombl OKeuresa.

Banenmubie aneKmporHbl — dJIEKTPOHBI, KOTOPHIe IIPMHUMAKOT y4a-
cTre B 06pa3oBaHNN XMMUYECKOM CBA3H.

BHewHue 31exmpoHbl — 3JIEKTPOHBI 110CeJHEr0 9HEePreTu4ecKoro
YPOBHSA aToMa.

Boabyndenue amoma — NpoLece nepexofa sNeKTPOHa U3 OAHOM
opOuTasn B PYryI0 B IIpefeslax OJHOI0 3HepreTHyecKoro yposHs.

Boicwuii oxcud — OKCHI, B KOTOPOM 3J€MeHT IIPOABJIAeT Hanbonnb-
mee 3HaueHne BAJeHTHOCTH.

Ianozenvt — snemMenTH rasHoi noarpymnisl VII rpyrmsr nepuoau-
yeckoit cucremsl (Piyop, Xiop, Bpom, Hoa), a Takke cOOTBETCTBYIO-
L1e NpoCThie BelllecTsa.

I'enemuueckasn c643b6 — B3aNMOCBA3L MeK /1y BellleCTBAMH, KOTOpas
OCHOBAHA HA ITPOMCXOMACHNH BEILECTB ¥ HX XMMHUYECKNX CBOMCTBAX.

I'pynna (nepuoduueckoii cucmemst) — CTONOUK B NEPHOANIECKON
CcHCTeMe.

Jeolinan c6a3b — CBA3L MeXAY aToMamy, oOpa3oBaHHAA JByMSA
061 MY BIIEKTPOHHBIMH IAPAMMU.

Ecemecmeennutil pad — psaj aJ1IeMeHTOB, COCTABJEHH bl 110 BO3pacTa-
HWI0 ATOMHBIX Macc.

H3somonvt — ByKJIHABI OGHOIO dNeMeHTa, WX BUJBl ATOMOB C O/H-
HAKOBBIM KOJINYeCTBOM IIPOTOHOB M PASHBIM KOJHYECTBOM HEITPOHOB.

Hudéuxamop — BelecTBO, N3MEHAIOIIEe OKPACKY B LUEJOYHON H
KHCJI0M cpejie.

Huepmmvie snemenmot — asaeMenTsl raasnoi noarpynner VIII
rpyrnsl nepuoanyeckoit cucrems! (Fenmii, Heon, Apron, Kpunros,
Kcenon, Pazon). IIpocteie BelllecTBa 3THX 3JIEMEHTOB Ha3BIBAKOT
MHEPTHBIMH r'a3aMu.

HoHHaA c68A3b — B3aNMOJeHCTBHE Mex Iy IIPOTHBOIIOJIOXKHO 3apA-
»eHHBIMHA MOHAMH B BElleCTBE.

Hemunnas gopmyaa — HopMyJia, KOTopas NIOKa3siBaeT peajbHbIN
COCTAB MOJIEKYJIBL.

KamuoH — NonoXuTeNbHO 3apAKEeHHbIH NOH.

Kucnoma — coeluHeHHE, MOJIEKYJIa KOTOPOrO COJEPIXHUT OAMH HIH
HECKOJIBKO aToMoB I'njiporeHa, ciocoOHBIX IIPH XMMHYECKHX PEaKnuax
3aMellaThCs Ha aTOMBI MEeTAJLIHYECKOI'0 3JIeMeHT4a.
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Kucnomubstii okcud — oKcujl, KOTOPBIH COOTBETCTBYET OKCHIEHCO-
Jep:Kalleil Kucaore.

Kucnrommnutit ocmamox — 4acThs MOJIEKYJIbI KHCIOTH, COEMMHEHHAA
¢ atroMoM (aromamu) I'mzporena.

Kucnomoobpasywowuii snemenm — 351€MeHT, KOTOPLIEl o6pasyeT
KHCJIOTY.

Knaccugurayus — pacnpenenenne o6seKToB (IpeAMeTOB, opra-
HH3MOB, ABJEHUH 1 T. I1.) 110 rPyIIIaM KN KJIACCAM B 32BUCHMOCTH OT
MX 001LIMX MPU3HAKOB.

Kosanenmnan céa3v — cBaA3b MexKy aroMamMu, obycaoBIeHHAA
CYILIeCTBOBaHNEM 0D HX 3JIeKTPOHHBIX ITap.

Konuuecmeo eewyecmea — dusuyeckas BeJIMIMHA, KOTOPAs OIpe-
Jenserca KOJMUIEeCTBOM YacTHL (ATOMOB, MOJIEKYJI, MOHOB) B MOPIAN
BeILleCTBA.

Kpuemanauveckan pewemxa — mMojienb CTPOEHUs KPHCTaIIHYe-
CKOI'0 BeIIecTBA.

Moab — egnHuNA U3MEPEHNS KOJHMYECTBa BeIecTBa; MOPIUs Belile-
cTBa, Koropad copepxut 6,02 - 10% ero popmMynbHBIX €IMHMIL.

Monapnas macca — macca 1 mons BemecTea. MonspHasa macca
YUCAEHHO PaBHA OTHOCHUTEJILHON ATOMHOM, MoneKyaspHoi niu ¢op-
MYJIBHOM Macce.

Mounsaprwtii 06sem — o6bem 1 MONEL BelLeCTBA.

Heiimpon — aneKTpoHelTpalbpHas 4YaCcTHIA, KOTOPas HAXOINUTCA B
Ape aToma.

Heopzanuueckaa xumua — obJIACTh XMMUYECKONH HayKW, KOTOpPas
H3yvyaeT HeOPraiu4yecKue BellecTsa.

Henonapnas K06ai1eHMHAA C683b — KOBAJIEHTHASA CBASH, B KOTOPOI
OTCYTCTBYET CMeLleHue OHON M1 HECKONBKUX OOINX 3JIEKTPOHHBIX
nap K 0JHOMYy U3 ATOMOB.

Heconeobpasyiouwuil okcud — OKCHL, KOTOPBIN He B3anMopeiicTByer
¢ KMCJIOTaMM, OCHOBAHWSIMH 1 He obpasyer cojeii.

Hopmaavhbie ycaosus — temneparypa 0 °C u gasnenne 101,3 klla
(760 mm pr. cT.).

Hykaud — raxoii-nn6o BUJ aTOMOB.

Hyxnon — obilee HazeaHue yacTurl (IIPOTOHA ¥ HENTPOHA), U3 KOTO-
PBIX COCTOAT AApPA ATOMOB.

Hyxnonnoe wucao — cyMMapHOe KONWIECTBO IPOTOHOB M HEHTpO-
HOB B aTOMe.

Oxcuzencodepiauw,asa xucioma — KNCIOTa, B MOJEKyJie KOTOpOit
copepskarcsa arombl OKcHIeHa.

Oxcud — coenuenue, o6pa3oBaHHOE JBYM#A 31eMeHTAMM, OLHAM U3
KOTOpBIX aBiasgetrca OKcureH.

Op6umane — 4acTh NPOCTPAHCTBA B ATOME, I'Zle IpeOBIBAHHE BJIeK-
TpoHAa HanboJiee BEpOATHO.
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OcHoeaHue — coOeqUHeHne, KOTOpoe COCTOMT U3 KATHOHOB MEeTaJllIn-
gyeckoro snementa M™ u ruspoxcug-aanosos OH .

OcHoaHoe cocmosHue amoma — coCTOsiHAe aToMa, B KOTOPOM OpoH-
TAJH 3ar0JHEHB! 2JIeKTPOHAMY B COOTBETCTBHMM C IIPHHIMIIOM HaW-
MEHBILEH 9Heprum.

OCHOBHOCMb — XaPaKTePHUCTHKA KHCJIOTH, KOTOpas ONpeeNAeTcH
KosmmuectsoM aromos I'maporena B mosiekyJie, crioco6HbIX 3aMelaThCs
HA ATOMB! METAJIJINYECKOr'0 3JIEMEHTA.

OcHéeHblil 0KcUd® — OKCHJI, KOTOPBII COOTBETCTBYET OCHOBAHMIO.

OmHocumeabHas AmMoMHaAA maccd — OTHOIEHNE MaccChkl aToMa K
1/12 maccer aToma '°C.

OmnuocumenbHas Moaexympna.u Macca — OTHOUIEHHe MacCchl MOJe-
Kyasl k 1/12 macest atoma °C.

OmHocumeibHaAs NAOMHOCTb 2a3a no Opyzomy 2a3y — OTHOIIEHNEe
Maceh! onpeeseHHoro of’bema rasa K Macce TaKoro e obbema pyro-
1o rasa (p¥ OAMHAKOBEIX TeMIIepaType 1 asjeHnn).

OmmuocumenbHas GopMYysbHAR Macca — OTHOLEeHNe Maccsl Qop-
MyJbHOI equEMIB BeecTsa K 1/12 macent atoma .

ITepuod — PparMeHT ecTecTBeHHOTO PA/la BJIEMEeHTOB OT WEJI0THOro
BJEeMEHTa A0 UHEePTHOro.

ITodzpynna — YacTh rpyIiibl IEPHOAUYECKOl CHCTEeMB!.

Iodypoeerv — YacTb dHEPreTHYeCKOro ypoBHSA € dEKTPOHAME O/IH-
HAKOBOI 9Heprun.

ITonapHas KOBALEHMHAR C6A3b — KOBAJIEHTHAA CBA3L, B KOTOPOii
OJIHA MJIM HECKOJNBKO OOIINX dJIeKTPOHHBIX I1aP CMEIIEeHb! K OJHOMY 13
aToMoB.

Ilpocmasn c6sa3b — CBA3H MeXKAY aToMaMu, obpa3oBaHHAas ONHOMN
ob1eil sy1eKTPOHHOI Tapoi.

Ipocmeinuas ¢popmyra — popMyna, KoTopas oTobparkaeT COOTHO-
meHue KOJUYecTsa ATOMOB HIIM HOHOB B COEANHEHNH.

ITpomor — TOACKUTENBHO 3apsAyKeHHad YacTHId, KoTopasa Haxo-
IWTCA B AZIpe aToMAa.

IIpomonroe wucno — KONMYECTBO IPOTOHOB B ATOME.

Paduoaxmuéhblil pacnad — siBleHue caMolPOu3BOIBHOrO pacnaja
siZiep ATOMOB HA MeHbINNE A/IPa, OTAEIbHBIE YACTHILbL.

Paduonykaud — HyKJIMJ, CIIOCOGHBIN K PAAHOAKTUBHOMY pacliany.

Paduyc amoma — paccTosiHie OT LEeHTpa Aapa A0 chepugecKoi
IIOBEPXHOCTH, KOTOPO# KacalTesa 0pOuTaIH ¢ 2JIeKTPOHAMHY ITOCIeIHe-
ro 9HEPreTHYEeCKOro yPOBHA.

Pearyus 3ameuyeHus — PEaKIUsa MEXAY INPOCTEIM H CJO0XHBIM
BelecTBAMH, B pe3yJbTaTe KOTOpoil o0pasyioTcs HOBLIE IIPOCTOE U
CJIOMHOE BEellecTsa.

Pearxyusa Heillmpaau3ayuu — peakius MEeXJy OCHOBAHUEM M KHC-
JIOTOM.
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Pearxyun obmena — peaknusi MExIY IBYMS COeHHEHHUSMH, NIPH
KOTOpPO# OHM 00MEeHHBAIOTCSA CEOMMHM COCTABHBIMHY YACTAMH.

Psd axmuenocmu memannog — psjfi, B KOTOPOM METAJLJILI pa3Mernie-
HBI 10 YMEHbINEeHUI0 HX XMMHWYECKOil aKTHBHOCTH.

Coneobpasyrowuil oxcud — OKCHJ, KOTOPLIH B3auMojeiicTByeT ¢
KHCJOTAMM WX (M) OCHOBAHNAMH 1 06pasyer cou.

Cosb — COEIMHEHHE, B COCTAB KOTOPOTO BXOAAT KATHOHBI METAJLIH-
YeCKOoro ajieMeHTa ¥ AHWMOHBI KHCJOTHOTO OCTaATKA.

Cnun — cBOMCTBO 3JIEKTPOHA, KOTOPOE YCJI0BHO IIPUHUMAIOT 32 Bpa-
1LEHNe BOKPYT coOCTBEeHHOI ocH.

CmeneHb OKUCICHUS — YCIIOBHBLHA HeJOYMCIeHHbII 3apaA ATOMA B
BelecTBe.

Cybrumayua — TpespallleHHe TBEPAOro BellecTBa B ras, MAHYSA
IUTKOE COCTOAHME.

Tpoiinasa c6sa3b — cBA3L MEXAY aromamu, o6pasoBaHHAas TpeMsA
OB UMM 2JIeKTPOHHBIMH ITApaAMH.

Xumuueckasn cé6aib — Baanmoneﬁcrnﬂe Mexy aToMaM¥, MOJIeKyJ1a-
MM, HOHAMH, OJ1arolapa KOTOPOMY YaCTHIbI YAEPIKUBAKOTCS BMECTe.

Xumuueckuit anemenm — BHUJL ATOMOB ¢ OIIpejieJIeH HBIM ITPOTOHHBIM
yucsioM (onpeseneHHbIM 3apsaIoM aapa).

Hucno Asozadpo — 6,02 - 10* (konnuecTBo GOPMYIBHBIX IMHWIL B
1 mouss BemecTsa).

Ijenourozemenbrbie 3NeMEHMbL — 3JEMEHTB] TJIABHOMH ITOArPYIIIL]
I1 rpynme! nepuonnyeckoit cucrems! (Maruuii, Kaasmuii, Crposnmii,
Bapuii, Paguit). [IpocTele BemecTBa 3TUX 3J1€MEHTOB HA3BLIBAIOT
HIeJOYHO3eMEeNbHbBIMY MeTAaJJIaAMH.

Il enounbie anemenmol — 3NeMeHThbI IVIABHOM NOATrpyIns! I rpyrme:
nepuoanyeckoit cucrems! (Jlurnii, Hatpuii, Kanuii, Py6uamii, Ileanii,
Dpannmii). ITpocTelie BelecTBa 3THX 371€MEHTOB HA3BIBAIOT I{EJI0YHBI-
MH MEeTanJamMun.

II]enoub — BOOPACTBOPUMOE OCHOBAHHE.

Anexmpon — OTPUNATENBHO 3apsi)KeHHAs YacTHIA, COCTABHASA
YacTh aToMa.

dnexmporHHas Gopmyna — 3anuch, OTO6PaXKAIOMAA dJNEKTPOHHOe
CTPOEHHEe ATOMA HJIH MOJIEKYJIbL,

dnexmpoHHbLil oOkmem — 8-3NMeKTPoHHAA 00010UKa ATOMA.

danexmpoompuyamenbHocmb — cBOHCTBO ATOMA 3JIeMEeHTA CMELLATh
B CBOIO CTOPOHY 3JIEKTPOHHYIO NIapy, OOLVIO ¢ APYTHAM ATOMOM.

IHepzemuyeckull yposens (aneKTpoHHaA 060J104Ka) — dparMeHT
COBPEMEHHOH MOZIe/iM aToMa, KOTODPHIH O0BEANHSAET 3JIEKTPOHBI C
IOYTH OTNHAKOBOI SHEeprueii.

HAodeprnas pearyus — mpeBpameHue, IPH KOTOPOM M3MEHAIOTCH
AOpa ATOMOB.
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