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XumMusi — 3TO HAyKa O COCTaBe, CTPOEHUH, CBOMCTBAX U
MpeBpalLeHUIX BelleCTB.

BemiectBo - OAWH M3 BUAOB MaTepuH, KOTOPBIA
XapaKTepU3yeTCcsl MacCCOM TOKOs. JTO COBOKYITHOCTH
aTOMOB, MIOHOB WJIU MOJIEKY/I, COCTOSIIIUX U3 OJHOTO WU
HECKOJIbKUX XUMHUYECKUX DJIEMEHTOB.



ATOM - BTO 3/IEKTPOHEUTPAIbHAS YaCTHULLQ, COCTOSLLETO
M3 MOJIOKUTE/IbHO 3aPSDKEHHOIO Sipa U OTPULLATEIbHO
3aPsSKEHHBIX 3/IEKTPOHOB. ATOM — HAaMMEHbIIasi YaCTUYKaA
XUMHUYECKOTO 3JIEMEHTA, IIpeJe/l XUMUYEeCKOU Ae/IMMOCTH
MaTepuH.

YacTtuua
1 ee 0603HaYeHe Macca 3apsa
MpotoH  p* la.e.m. +1
HentpoH no 1a.e.m. 0

ONEKTPOH € 5-10"a.e.m. -1
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Monexkyna - 3To oTZe/IbHas 3/IeKTPOHeNTPAIbHAS
YacTUIla, 00pasyroiasicsi Tpyu BOSHUKHOBEHUH
KOBAJIEHTHBIX CBA3€1 MEeXJy aTOMaMH1 OAHOTO UIU
HECKOJIBKUX DJIEMEHTOB, KOTOPas onpeaenseT
XHMMHYeCKHe CBOMCTBA BellleCcTBa.




XUMHUYeCKHUHU IJIEMEHT — 3TO COBOKYITHOCTh aTOMOB C
OAVUHAKOBBIM 3aPSIIOM sIApa.

BemiectBa, oOpa3oBaHHBIE OJZHHUM  XHMHYECKUM
57IEMEHTOM, Ha3bIBalT mpocThbiMu. OIWH M TOT Xe
XUMHUYECKHUU d71eMeHT MOXKeT 0OpPa30BbIBATH HECKOJIBKO
MPOCTHIX  BELIeCTB. JTO  sIBJIeHHMe  Ha3bIBAIOT
a/UTOTpONNEeH, a pa3audyHble IIPOCThie BeIeCTBa,
0oOpa3oBaHHbIE OJHUM 3JJIE€MEHTOM, - AJJIOTPONMHBIMU
BH/IOU3MEHEHUsIMH, VTH a/ZIOTPOIHBIMHU

MOAI/ISIQI/IKa IHNAMM.
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CocTaB BellecTB.
N3MeHeHue
BellecCTB.
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[Ipocreie BellecTBa - 3TO BellecTBa, 0Opa3OBaHHbIE
OIHUM XHUMHYECKUM 3/I€EMEHTOM.

BeirecTBa, oOpa3oBaHHbIe U3 ABYX U O0jlee XUMUYECKHUX
5/IEMEHTOB, HA3bIBAIOT CIOXKHBIMH. (JIOKHBIX BEIeCTB
ropas/io 0osblile, YeM IMPOCThIX.
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Pasz/im4yaroT B KaueCTBeHHbIN U KOJIMYeCTBeHHBIM COCTaB
BeIleCTB.

KayecTrBeHHBIM CcOCTaB - D3TO COBOKYIHOCTH
XUMHYECKUX 2JIEMEHTOB U (MJ/IM) aTOMHBIX I'PYIITHPOBOK,
COCTABJISIIOIIUX JAHHOE XUMHUYECKOe BelleCTBO.

KommnyecrBeHHBIM COCTAaB - DJTO IIOKa3aTeJlu,
XapaKTepU3YIolre KOJTUIeCTBO WU YUCIO0 aTOMOB TOTO
MM UHOTO XUMHYECKOTO djieMeHTa U (WM/IM) aTOMHBIX
IPYNIIIAPOBOK, OOpA3yIOIIMX [JaHHOE  XUMHYECKoe
BeIeCTBO.
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CocTaB BellleCTB OTO6pa)KaIOT TOCpeaCTBOM
XUMHUYECKOHU CUMBOJINKU.

[lo npepnoxenuro K. . bepuenmnyca smemeHTBHI
IIPUHSTO 0003HaYaTh MepBOU WU MEePBOUM U OTHON U3
noc/ieayIomux OyKB TJaTUHCKUX Ha3BaHUM 2/71€MEeHTOB.
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XuMHYEeCKHi 3HaK (CMMBOJI) — HECeT 3HAYHUTETbHYIO
nHpopmanuio. OH 0603HaYaeT Ha3BaHHUeE dJIeMeHTa, OTH
ero aTroM, OAWH MOJb aTOMOB 3TOro snemeHTta. [lo
CUMBOJTY XUMHUY€CKOT0 3/IeMeHTa MOXXHO OTIpeJle/IUTh €ro
ATOMHBIM HOMEP YU OTHOCUTEIBbHYIO aTOMHYI0 Maccy.



Xuvmudeckast popmyiia — 3TO CIT0Cc00 0TOOpaKeHU S
XMMHNYECKOIo cocTaBa BellecTBa. OHa 0603Havaer
Ha3BaHMe BellleCTBa, OAHY MOJIEKY/Ty ero, OAHUH MOJIb
3TOrO BellecTBa. [1o xummuyeckoit popmyne MOXKHO
ompezie/INTh Ka4eCTBEHHbIN COCTAB BellleCTBa, YHCIO0
aTOMOB M KOJIMYECTBO BellleCTBA Ka)KA0TO 3JIeMeHTa B
OJTHOM MOJIe BellleCTBa, er0 OTHOCHUTEIbHYIO
MOJIEKY/IIPHYIO Y MOJISIPHYIO Maccy.

IlocMoOTpeTs BUICOPOIUK.



CDOPMY]II)I BelecTBa COCTaB/IAIOT Ha OCHOBAHHMHU e€lle
OAHOI'O Ba)KHEHIIero MOHSITUSI B XMMHHU — BAJICHTHOCTMU.

BajmeHTHOCTH - 3TO CIIOCOOHOCTH ATOMOB OIHOTO
XUMUYECKOTO  DJIeMEHTAa COeNUHSATCS CO  CTPOTO

ornpeacjii€eHHbIM 4YMC/JIOM aTOMOB APYyroro XvMuMmHM4ec€CKoOToO
JJIEMEHTaA.

BaneHTHOCTL aTOMOB HEKOTOPbIX 3fIEMEHTOB
B COoeqlMHEHWNAX

OpHoBaneHTHbIe Na, K, Ag, Cu, Hg H, CI
OByxBaneHTHble Mg, Ca, Ba, Cu, 0.5
Hg, Fe, Zn, Sn,
Pb. Cr
TpexBaneHTHbIe Al Cr, Fe N
YHeTbipexBaneHTHble G S
MaTuBaneHTHbIE N. P
LLlectuBaneHTHbIE S

MpumedyaHnue: Wpudprom BbiAENEHDLI 3NEMEHTLI
C NOCTOSSHHOW BaneHTHOCTbLIO.




OtHOCuTeNnpbHas atomHas macca ( ) xummueckgfo
3JIEMEeHTA — 3TO BeJIMUMHA, MTOKa3bIBaIOIIAsI OTHOIIEHHe
CpefHer MacChbl aTOMa MPUPOSHOU U3O0TOITHOM CMeCU
anemeHTa K 1/12 maccel atoma yriepoaa

ExvHas yriepOA@Ast aToMHast eJMHUIIA MAcChI (a. e. M.)
paBHa:

fa.e m = %zm(%) =1,66057*107% xr



OTHOCHTe/IbHasA aTOMHAs Macca — OHA U3 OCHOBHBIX
XapPaKTePUCTHUK XUMHNYECKOT'O DJIEMEHTA.

OTHOCHUTe/TbHAsA MOJEKYIAApHasa Macca ( Af) paBHa
5 r
CyMMe€ OTHOCHUTE/bHbIX ATOMHBIX MACC BCe€X aTOMOB,
00O Pa3yIOIIX MOJIEKY/Ty BellleCTBa.




KonuvecTBo BelecTBa (N MM V) XapaKTepHU3YIOT
YHC/IOM aTOMOB, MOJIEKY/I WM APYrux (GOPMY/IbHBIX
e IMHUIIL JAHHOTO BelleCTBa.

B MexnaynapogHout cucreme CHM 3a eauHuLy
KOJIM4YeCTBa BellleCTBA MPUHST MOJIb.

Monp - 3TO KO/JMYECTBO BellleCTBa, COAep)Kallee
CTOJIBKO JXe (OPMY/IbHBIX €IUHUII, CKOJIbKO aTOMOB
cofiep)XaT 0,012 KT M30Tomna yrepoga (.
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Mornb - 3710

Takoe KONM4yecTBO
BelleCTBa,

B KOTOPOM COEPKUTCS

6,02+10%°
. CTPYKTYPHbIX 3JTEMEHTOB
AaHHOIo BelwlecTBa.
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Maccy OZHOTO MOJIS
Ha3bIBAIOT MOJIIPHOM
Maccoii W 0003HAYalT
6ykBoii M:

M = Mr ] I'/MOJIb.



M3 5TOro BBIpaXXEHUS MOXHO OIIPEeAeIUTh YUCIIO
MOJIEKY/I UJIA aTOMOB, COAEPXXalUXCsi B OJHOM MecCTe
MI000T0  BeIeCcTBa, KOTOPO€ HA3bIBAKOT ITOCTOSTHHOM
ABOTaZPO.

[locroaunasa Aoragpo ( N) - umcio atomoB uam
Monekyn (wim  gpyrux  QOpPMyNbHBIX  €JUHMHI),
COZIEP)KAIIMXCST B OZHOM MOjie BellecTBa; OHA BCeraa
paBHa

N, =6,022*%10% monp™'
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OcCHOBHBIE
3aKOHBI
XUMUHA



3aKOH COXPaHEeHUS MaCChl.

beut orkpeiT M. B. J/loMoHOCOBEIM M cpOPMYTHPOBaAH
A. J/laBya3sbe:

Macca BellleCcTB, BCTYNIMBIIKX B PEAKIIMIO, PaBHA Macce
BeIleCcTB, 00PAa30BaABIIMXCS B PE3YV/ILTATE PEAKIINH,

OTOT 3aKOH SBJISETCA OAHHNUM H3 OCHOBHBIX
CTEXUOMETPUYIECCKHUX 3dKOHOB XUMHMN.



Crexuomerpusi - pasgen XUAMUH, B KOTOPOM
PacCMATPUBAIOTCS MACCOBbIe 1 00beMHbIe COOTHOIIIEHUS
MEXYy pearupyroiinuMHu BelecTBaMu, BbIBOJ, XUMUYECKUX
dbopMysT M coCTaB/ieHre YDABHEHNM — pas3fiesl XMMUH, B
KOTOPOM pPACCMATPUBAIOTCS MAacCCOBble U 0ObeMHbIE
COOTHOLIEHUSI MEXJAYy pearupyrwiiuMu BelleCcTBaMU,
BBIBOJ, XUMHUYECKHUX (POPMY/I M COCTAB/IEHHE YpPaBHEHUU
XUMUYECKUX DEAKIIUH.
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Il.  3aKOH IIOCTOSIHCTBA COCTAaBa BelleCcTBa.
CoopmynuponaH H.-/I. [Ipycrom B 1799 1.:

Besikoe yucTOe BellleCTBO HEe3aBUCHUMO OT CcriocoOa ero
[MOJIYYEeHUS BCErAa MMEEeT MOCTOAHHbBINM Ka4YeCTBEeHHBIM
1 KOJIMYeCTBeHHBIU COCTAaB.

OpHaxko yxe B Hadane XIX B. K. bepronne mokasan,
YTO DJIEMEHTHI MOTYT COE€AUHATCS APyl C APYIOM B
PA3HBIX COOTHOLUEHHAX B 3aBUCHUMOCTHM OT MacCChl
pearupyroLix BeuecTs.



CoBpemenHasi GOpMyIMPOBKA 3aKOHA ITOCTOSHCTBA
COCTaBa BelleCTBA TAaKOB:

CocTaB  coelVHEHWW  MOJIEKYISIPHOU  CTPYKTYPBI
AB/ISIeTCS TIOCTOSHHBIM HE3aBHCUMO OT cmocoba wux
nonyyenud. (CoCTaB COEAUHEHUW HEeMOIEeKYIAPDHOU
CTPYKTYPBI (C aTOMHOM, MOHHOW WJIU MEeTAINYeCKOU
KPUCTATTUYECKOU peIIeTKOM) He ABJIAETCS
IOCTOSAHHBIM 1 3aBHCUT OT CITOCO0A X ITOTYIEeHHUS.




3akoH ABOTrazpo.

ChopmynupoBan A. ABoragpo B  pe3yabraTe
MPOBeIeHNSI MHOTOYXCI€HHBIX DKCIIEPUMEHTOB:

B paBHEIX 06 beMax Pa3/TUYHBIX TA30B TP OAMHAKOBBIX
YCJIOBUSIX COLEPYKUTCS OJJMHAKOBOE YU CJIO MOJIEKYVIIL.




M3 3ak0Ha ABOraZipo BBITEKAIOT 2 CIeCTBUS:

1. OauH Mop J1000r0 rasa Opy OAMHAKOBBIX YCIOBUSIX
3aHMMAaeT OIWH U __TOT K€ 00BeM. JTOT _o0beM,
HA3bIBAEMbIHA MOAPHLIM (), NP HOPMATIBHBIX YCIOBUSX

(zaBrnenvie = 101325/0]a v aGCOMIOTHO# TemItepaType
= 273,15 K) paBéy 22.4 n:

V. =224n1/ monb




Macch! 1BYX pasHbIX ra30B, 3aHUMAIOIIMX OAMHAKOBBIN
00beM ITpY OJHMHAKOBBIX YCIOBHAX, OTHOCATCS MEXIY
cOo00M KaK MX MOJIIPHBIE MACChI

OTHOLIEHWe MacC ABYX Ia30B, 3aHUMAKOLIX PABHBIN
o0beM TMpH OJMHAKOBBIX YCJIOBUSAX, HA3BIBAIOT
OTHOCHUTENIbHOM IUIOTHOCTBIO OJHOrO Ta3a IIo0
npyromy 1 o6o3Ha4varoT 6ykBoii D.
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1.

3azaHuA

Haﬁ,ZLI/ITe OTHOCHUTC/IbHbIC MOJICKY/JIAPDHBIC MACChI
BelecCTB, COCTaB KOTOPBbIX OIINMCbIBAETCA

U 0

PaccuuTaiiTe oTHOCUTE/IbHBIE MOJIEKY/ISIDHBIE MACChI

(e 10
Na,CO,*10H,0

MeJIHOTO KyIopoca

KPUCTAJLINYECKOU COAbI



CKOJIBKO MOJIEKY/T COAEPXXUTCS B 32 T CEPHUCTOTO ra3a
YO

3
KakoBa macca 1,2 *10% monexyn ammuaka [NH ,?

KakoBa macca 5,6 (H. y.) ymiekucaoro rasa? CKOJIBKO
MOJIEKYJT COAEPXKUTCS B 9TOM oObeMe ra3a?

KakoB 06bem 128 T cepHHCTOrO ra3a IMpyU HOPMaJIbHBIX
ycsioBUsAX ! CKOBKO MOJIEKY/ COAEePXKUTCS B 128 T 3TOTO
rasa?
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la6puensun O.C. Xumus ajis npodeccuii u
CTIeIIaTbHOCTEeH TeEXHUYeCKOTO Mpoduisi. YaeOHUK -
M. Axkagemus, 2011.

la6puensta O.C. Xumus: yue0. mis crya. npod. ydeo.
3aBegenuii / O.C. Ta6puensiv, U.I. OcTtpoymos. - M.,
20009.

la6puensu O.C. Xumus. 8-11 kinacc. bazoBbiii ypoBeHb:
y4ae0. 11st 001eo6pa3oBar. yupexxaeHui. — M., 2006.
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Tectep A.bakeHOBa.
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