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OcHOBHbIE TOHATHS XUMHH

AToMHO-MoJIekyaspHoe yuenne (M.B.Jlomonocos, 1741, Poc-
cus, J.Dalton, 1803 - 1804, 1808, Benukoodpuranus). OCHOBHBIC I10-
JIOXKEHUS.

1. BemectBa cocTOAT U3 MOJIEKYN (KOPITYCKYJ, CIOXKHBIX aTo-
MOB), MOJICKYJIbI COCTOSIT U3 aTOMOB (2JICMECHTOB).

2. Monekyibl COBEPIIAIOT HEMPEPHICHOE XAOTUYECKOE JIBHKE-
HUE. MeXIy MOJICKYJIaMH CYIIECTBYIOT CHJIBI MPUTSOKCHHUS W OTTaJ-
KHBaHUS.

3. Moekynbl IPOCTHIX BEIISCCTB COCTOST M3 OJMHAKOBBIX aTo-
MOB, MOJICKYJIBI CJIOXKHBIX - M3 Pa3HbIX aTOMOB.

[TomHOE TIpU3HAHWE ATOMHO-MOJCKYISPHOE YUCHHE ITOTYUUIIO
Ha MexayHapoJIHOM chesfie XumMukoB B Kapicpys (Karlsruhe, 1860,
['epmanws). CyI1ecTBEHHBIM JOIIOTHCHHEM K aTOMHO-
MOJICKYJIIPHOMY YYCHHUIO SIBIISICTCS YUEHHUE O BEIIECTBaX HEMOJICKY-
JSIPHOTO CTPOCHHS.

AToM. B COOTBETCTBUU C KIIACCHYECKUM MPEACTABIECHUEM aTOM
- MeJIbYaiiuas XMMUAYECKH HelenMas yactuua Bemecrtsa. [Ipu Been
CJIO)KHOCTU CTPOCHHUS aTOMAa B XMMHUYECKUX IPEBPALICHUSAX OH HE
pa3leNsieTCs HA COCTABHbBIE YaCTH.

Knaccuueckoe omnpenesieHue atoma He OTPaKaeT COBPEMEHHOTO
COCTOSIHUSL €CTECTBO3HAHUS 110 HECKOJIBKUM IIPUYUHAM.

1. Tlon xmaccuueckoe ompeereHrue aroMa Tomnajgaer Jrdas
aJIeMeHTapHas yactuiia (IPOTOH, AJIEKTPOH, HEHTPOH | JIp.), KOTopas
TAaK)KE HE 3aTParuBaETCs MPU XUMUAYECKOM ITPEBPAILICHUU.

2. CylliecTBYIOT MHOTOYHUCIICHHBIE TTPUMEPHI XUMHUUECKUX ITPO-
LIECCOB, B KOTOPBIX LEJIOCTHOCTh aTOMa Hapywaercs. Tak, npu aeu-
CTBUHM BOJIbl WJIM XJOpa Ha HATpUl 0Opa3yrTCs MOHBI HATPUS Na'.
DTO 03HAYaET, YTO B XOJI€ XMMHUUYECKOTO MPOIecca aTOM PACCTAETCA C
BJIEKTPOHOM.

Ha coBpeMeHHOM 3Tane atom CieayeT ONpEAEIuTh KaK OTHOCH-
TEJIbHO YCTOMYHUBYIO CUCTEMY U3 MOJOKUTEIBLHOTO 3aPSKEHHOTO sIpa
U OIPENCIIEHHOTO YHCJa JJIEKTPOHOB. B cilyyae paBeHCTBA 4HCIA
IIPOTOHOB U BJIEKTPOHOB aTOM OKa3bIBAETCS AJICKTPOHEUTPATIbHBIM, B
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ciiy4yae nmpeoOJiaJaHus OJIOKUTENBHBIX 3apsS0B B SAPE UMEIOT JIEJIO
C aTOMapHBIM KaTUOHOM, B cllydae U30bITKA JIEKTPOHOB B 000JIOUKE -
C aTOMapHbIM aHUOHOM. Y CTOMYHUBOCTh ATOMHOM CUCTEMBI O3HAYAET,
YTO aTOMHOE SIIpO U BJIEKTPOHBI B COCTaBE aroMa 00JIafaroT OoJiee
HUA3KOM JHEPrueu, 4eM HaxoIsCh H30IUMPOBaHO. OTHOCUTEIBLHOCTH
YCTOMYMBOCTHU O3HAYAET, YTO JJISI PA3pPYLICHHS aTOMA HA YKa3aHHBIC B
ONPEJIETIEHUN €r0 COCTABHBIE YAaCTH TPEOYEeTCs MOABECTH KOHEYHOTO
KOJIMYECTBO IHEPTUU. [[OCTOMHCTBA TAKOTO OINPEIEIICHHUS.

1. B yueHHH O CTPOECHHUHM BEIIECTBA HEUTpaAJIbHBIE aTOMBI U ATO-
MapHbIE MOHBI MOTYT OBITh OOCYXJAEHBI C OJJMHAKOBBIX MO3UIIUMN.

2. IlpunsATHE TAKOrO ONpENETIEHUs MO3BOJSET IOCTUYL CTPOro-
CTU U U30eXKaTh 3aTPYJHECHUN MPU U3JI0KECHUU XUMUUYECKUX 3HAHUII.
He tpebyercst yTOUHATH, aTOMBI WJIA MOHBI HATPUSI HAXOMASTCS B y3J1ax
KPHUCTAJUIMYECKON PEMIETKU XJIOPUJIAa HATPUS WA B PaCTBOPE TUIPO-
kcuaa HaTpusi. He TpeOyercst yTOuHSATh, aTOMbI WJIM MOHBI HATPUS WU
JT000r0 IPyroro XMMUYECKOTO 3JIEMEHTa OTBETCTBEHHBI 3a MOSBIIC-
HUE SMUCCHOHHOTO CIIEKTPa BEUIECTBA.

Snpo ABAsSETCSI OTHOCHUTEIBHO MACCUBHOM YaCThIO aTroMa U 3a-
HUMaeT BeChMa MaJibli 00BEM B €ro IEHTpE. DJIEKTPOHHAsT 000JI0UKa
BHOCUT HEOOJIBILION BKJIAJl B MacCy aToma, HO (paKTUYECKU OTpeIesi-
€T ero pazMep U 00beM. ATOMHOE SJIpO COCTOUT U3 IPOTOHOB U HEM-
TpoHoB. Cymma ymucia npoToHOB Z U HeUTpoHOB N Ha3bIBaeTcs mac-
coBbIM ynciioM A. TIpoToH, HEUTPOH U AIEKTPOH SABISIOTCS SJIEMEH-
TapHBIMH YacTuiamu (Tads. 1).

Ta6u. 1. CBoilcTBa BaXKHEUIIIUX AJIEMEHTAPHBIX YACTHI]

Yactuna Macca, KT 3apsan, Ki
IIpoToH 1.6726 - 10°% +1.602 - 10"
Heiitpon 1.6750 - 10°%

DNEKTPOH 9.1095 - 10°* -1.602 10"

3apspl TPOTOHA PaBHBI, HO MPOTUBOIIOJIOXKHBI MO 3HaKy. BrI-
OOp 3HakKa 3apsaa YCIOBHBIM, TaK KaK HET (PU3MUYECKHUX OCHOBAHMI
VIS X Pa3jinuMsi, KPOME OTHOLICHUS JPYr K APYyry. XUMHUYECKHE
CBOMCTBA aTOMOB ONPEEISAIOTCSA CTPOCHUEM UX AJIEKTPOHHBIX 000J10-
YeK.
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MN3oTonmbl. M30TONMaM1U Ha3bIBAlOT aTOMBI, UMEIOIIIHUE OJMHAKO-
BOE YKCJIO MPOTOHOB Z, HO PA3IMYHOE YKCIIO HEUTpoHOB N, a 3HAUUT,
1 MaccoBoe uncyio A. OAMHaKOBOE CTPOCHUE JIEKTPOHHBIX 000JIOYEK,
SABJISIFOIIEECS CICICTBUEM IOCTOSHCTBA Z ISl Pa3IMYHbIX HM30TOIOB,
00yCJIOBJIMBAET OJMHAKOBBIC XHUMHUUYECKHE CBONCTBA H30TOIOB U
Oom3Kkue ux GU3NYECKUe CBOMCTRA.

XumMn4yeckuil djieMeHT. XMMUYECKUM 3JIEMEHT €CTh COBOKYII-
HOCTh aTOMOB C OJIMHAKOBBIM 3apsaoM slipa. XUMHUYECKUN DIIEMEHT
00pa3oBaH M30TONAMM C Pa3HBIMU MAaCCOBBIMU 4HclIaMu. M30TONMHBIN
COCTAaB DJIEMEHTA B XUMUYECKUX NIPEBPALLECHUAX HE U3MEHSETCH.

MouiekyJjia. B K1accuyeckord XMMHUU I10J MOJIEKYJIOM ITOHMMA-
0T HAMMEHBIIYI0 YaCTHUIly BEHIECTBA, COXPAHSAIOUIYID €ro XMMHUYe-
ckue cBorcTtBa. CoOCTaB MOJIEKYJIbI OTpaKaeTcss MOJCKYJISIpHOU (op-
MYyJIOM. XMMHUYECKUE CBOMCTBA BEIIECTBA OINPEACIAIOTCI COCTABOM
MOJICKYJIBI M €€ cTpoeHrneM. Du3nvecKkue CBOWCTBa BemecTBa (III0T-
HOCTh, BSI3KOCTh, TEMIIEPATYPHI IIJIABJICHUS U KUIICHUS) ONPEACIISIIOT-
Cs B IIEPBYIO OYEPEIb MEKMOJIEKYIISIPHBIM B3aUMOJICUCTBUEM, U JTUIIb
KOCBEHHO IPUPOJON OTACIBHOU MOJIEKYJIBI.

B coBpemMeHHON XUMHUM MOJ MOJIEKYJIOM NOHUMAKT OTHOCH-
TEJIbHO YCTOMYMBYIO CUCTEMY W3 HECKOJIBKUX aTOMHBIX SIJIEP U Ompe-
JEJICHHOTO 4YMCJla JJIEKTPOHOB. Takoe ompenesneHue coriacyercs ¢
COBpEMEHHBIM ompezenieHrneM atoma (cM. BeIme). [lox Takoe ompene-
JICHWE MOJICKYJIBI TIOMAIal0T CBOOOMTHBIC pajvKaibl (YacTUIBI C He-
CTIApPEHHBIMH 3JICKTPOHAMHU) ¥ MOJICKYJISIPHBIC HOHBI (4acTHIIbI, B KO-
TOPBIX OOIIVH 3apsia Aep HE PaBEH YHUCITY DJICKTPOHOB).

dopmyJibHAsA eIUHMIA. /[ MHOrMX BEIIECTB HEJIb3S BbIAE-
JIUTh MOJIEKYJTY KaK MeJIbYalllero MmpeIcTaBuTels Beniecrna. [ ta-
KUX BEIIECTB B3aMMOJICMCTBUE ATOMOB OXBATHIBAE€T BCE BEILIECTBO IIE-
JIMKOM, Pa3juyus MEXKJIYy BHYTPUMOJIEKYISPHBIM U MEXMOIEKYISAP-
HBIM B3aWMOJIEVICTBUEM OTCYTCTBYIOT. /[ XapaKTEPUCTUKH BEIIECTB
HEMOJIEKYJISIPHOTO CTPOEHHUSI JOCTATOYHO YKa3aTh COOTHOLICHHE aTo-
MOB WJIM aTOMHBIX TPYIIT B BEHIECTBE 3aMUCHhI0 POPMYIBHON €ANHU-
bI.
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Macca atomoB 1 MoJieKyJ1. MoJub. MoJisipHast Macca

MoJasb. IlocrosinHas Asoraapo. Moiib SBISE€TCS OCHOBHOM
enquauier Mexnynapoaaon cuctemsl equauil CH. Monb BemectBa —
3TO TAKOE €ro KOJIMYECTBO, KOTOPOE COMEPIKUT CTOJIBKO KE CTPYKTYP-
HBIX SJMHHUII (ATOMOB, MOJICKYJI, aTOMaPHBIX ¥ MOJICKYJISPHBIX HOHOB,
CBOOOIHBIX PaTuKaioB, GOPMYIBHBIX €IUHHI]), CKOJHLKO aTOMOB CO-
aepxuT 12 r (To4HO) H30TOMNA YTiIepoaa ¢ MacCOBBIM duciIoM 12.

Yucno yactui B 1 Mok BeliecTBa BhIpakaeT MOCTOsSIHHAS ABO-
rajipo (Ha3BaHa B Y€CTh UTAIBSIHCKOTO XUMHKA A.ABOrajipo):

N, = 6.022045 - 102 1/ moub.

[TocTrosiHHas ABOrajpo nmpeacTaBiIseT coooil GyHIaMeHTaIbHYIO
bu3HIeCcCKyr0 KOHCTAHTY. Ee pa3MepHOCTh BBITEKaeT U3 (PU3NUECKOTrO
CMBICIIA.

3nech U ganee 3HaAYCHUS (QyHAAMEHTAIbHBIX (DU3NYECKUX KOH-
CTaHT NPHUBOJATCS 1Mo ncrounuky. Recommended Consistant Values
of Fundamental Physics Constants. 1973 // Ycnexu ¢u3. Hayk.-
1975.- T. 115, Boim. 4.- C. 623.

Kosmn4yecTBo BemecTBa. i ynoOcTBa BBIpAXKEHHUS OYEHb
OOJBIIOrO YHMCIA YacTUIl B OOBIYHO paccMaTpUBaeMbIX OOpas3nax
NPUMEHSIOT MOHSATHE KOJMYECTBA BEIIECTBA, KOTOPOE OMPEAEIAeTCS
otHomeHueM uncia yactuil N k mocrosaHoi ABorajipo Na:

_ N
n—N—A. (D)

3ameuanne. KomruecTBO BelIecTBA ONPEACISACTCS HCKIIOYHU-
TEJILHO YMCJIOM YacCTHUIl BEIIECTBA, HO HE UX MPUPOJOMH, MACCOU WU
KaKUM-JIM00 IPYTrUM CBOMCTBOM.

MoJasipHass 1 aToMHass Macchl. [lycte My - Macca OTAEIbHON
yacTHUIILI BenlecTBa. Torga Macca 1 MoJIb BelecTBa COCTaBIISIET

M =m,>N,.
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OnpeneneHHasi TakuM 00pa3oM BEJIMYMHA HA3bIBACTCA MOJSPHOU
MAacCOH.

IIpyauMas BO BHMMAHHUE, YTO MAcCa BEIIECTBA, COCTOSIIAS W3
npou3BosibHOrO uncia N yacTuil, coctaBiser

m=m,>N,

U3 OINpeCIICHus KoiandecTBa BemiecTBa (1) moiaydaeM BakHOE COOT-
HOIIICHHE:!

m
n=—. (2)
M
ECJ’II/I OTACJIbHAA 4YaCTUIla COCTOUT N3 HECKOJIBKHUX dATOMOB BH/A4

| Maccou My KaXKIblil, TO
n n
_ _ ] _ o
M=mNy=a miN,=a A,
i=1 i=1
rae A = My Na - MoJisipHast Macca aToMa BHja .

3ameuanus. 1. MossipHas Macca BelecTBa NpeACTaBISIET CYMMY
MOJISIPHBIX MacC aTOMOB, BXOJIAIIIUX B €rO COCTAB.

2. TloHsiTHE MOJISIPHOM MacChl MOKET OBITH PACHPOCTPAHEHO Ha
AJIEMEHTAPHbBIE YACTHUIIbI, U30TOIBI U UX cMecH. [loHaTHA MOJII U MoO-
JIIPHOM MAaCChl HE MPUMEHSIOT TT0 OTHOIIEHUIO K YaCTUIIaM HaJaMOJIe-
KYJIIPHOTO YpOBHS (KaIlld, NMECYMHKH, MCUHMCIIIEMBIC IPEAMETH U
npoyee).

3. IlonsTHe MONSIPHOM Macchl aTomMa PacHpOCTPAHSIOT Ha XU-
MUYECKHUU BJIEMEHT, COCTOSIININ U3 HECKOJIbKUX U30TOIOB. Mcxoas u3
CPEeIHMX 3HAYCHUH MacC aTOMOB B CMECH IIPUPOIHOro (€CTECTBEHHO-
r0) M30TOIHOrO0 COCTaBa, MPHUXOAAT K 3HAYCHHUIO MOJIIPHOH MacChI
aTOMOB XMMHMYECKOTO 3JIEMEHTA, KOTOPYIO HA3bIBAIOT ATOMHOW Mac-
coii. 3HaYCHMS aTOMHOM Macchl dJIeMeHTa (B rpaMMax Ha MOJIb) TIPH-
BOJIATCA B EPUOJUYECKON CUCTEME XUMUYECKUX IJIEMEHTOB.

4. TlepBas Tabivila aTOMHBIX MacC O 3JIEMEHTOB COCTaBJICHA
I.Jdanstonom (D.Dalton, 1803, Awxraus). B 1807 — 1818 romax
N.5.bepuemnyc (J.J.Berzelius, IlIBemnus) onpenennn aTOMHBIC MacChI
emie 45 XMMHUYECKUX 3JIEMEHTOB U CO3/1aJl CUCTEMY aTOMHBIX Macc.

© 1993 -2012 A.A.Cubupkux



Mousipablii 00beM. MOISIpHBIM 00BEMOM BEIIECTBA HA3bIBAET-
Cs1 OTHOLIEHUE 00BbEMa BELIECTBA K KOJIMUECTBY BEUIECTBA!

[IpruHMMast BO BHUMAaHUE OIPEIEIEHUE NIOTHOCTH

m
r =—
\Y
1 MOJIIPHOM Macchl (2), Moay4acM BaKHOE COOTHOIIICHUE:
V._._mM _M
V, =—=——=—
n r m r

Takum oOpa3zoM, Hapsay C MOJSIPHOM Maccoil W IJIOTHOCTBIO
MOJISIPHBIM O0BEM ABJSETCA XapaKTEpUCTUKOW BemiecTBa. [loHsTue
MOJIIPHOTO 00bE€Ma MPUMEHHMMO JJI BCEX arperaTHbIX COCTOSHUM, U
IUIsL KaXIOrO BELIECTBA dTAa BEIWYMHA MMEET ONPEACIICHHOE 3Haye-
Hue. OJIHAaKO Uil UAealbHbIX ra30B B JaJIbHEUIIEM OyJeT MOKa3aHo,
YTO MOJISIPHBIA 00BbEM HE 3aBUCUT OT IMPHUPOJBI Ta3a U ONPEACISIETCS
TOJIBKO YCJIOBUSIMU U3MEPEHUS.

ATOMHAasl eTMHUIIA MacChl. ATOMHOW euHUIIeH Macchl (a.e.M.)
Ha3biBaeTcs 1/12 gacTe Macchl aToma yriiepoaa ¢ MacCOBBIM YHCIIOM
12. Ee 5KBUBAJICHT B TPAJUILIMOHHO MPUMEHSIEMBIX €IMHUIIAX MAaCChI
CBSI3aH CO 3HAYEHUEM MOCTOSSHHOW ABOTaJIpo:

_1m(?c)
12 N,

laem.= 1—12 m, (12C)

_1 12 2/ monw

~ =1.660565540 *' k2
12 6.022045X10°°1/ monw

OTHoOCHUTEe/IbHAs ATOMHASI M1 OTHOCHTEJILHAsI MOJIEKYJIsIpHAsI
Macchl. OTHOCUTEIILHON aTOMHOM Maccoi A, Ha3hIBAETCS OTHOIICHUE
CpeIHel MacChl aTOMOB €CTECTBEHHOIO (IIPUPOJHOI0) H30TOITHOI'O
cocraBa kK 1/12 gacTu Macchl aToma yriepoja C MacCOBBIM YHCIIOM

© 1993 -2012 A.A.Cubupkux



12. OTHOCUTEIBHON MOJEKYJIApHOU Maccoil M, Ha3bIBaeTCs OTHOIIIE-
HUE CpeIHEW Macchl MOJIEKYNbl Wi (popmynbpHON eawHMIBl K 1/12
4aCcTH MacChl aTOMa yriepojia ¢ MacCOBLIM unciioM 12:

M (X):mo(x):M(x) 12N, _ 12M(X) _ M(X)
r la.enm. N M(lzC) 12 2/ mone 12/ monw

T.o., oTHOCcHTENIbHAS aTOMHas (MOJICKY/ISIpHAs) Macca YMCIICHHO
paBHA aTOMHOM (MOJISIPHOM) Macce, BRIPAXKEHHOH B rpaMMaXx Ha MOJIb.
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10
Yuyenue 00 HHANBUAYAJIDbHBIX BCIIECCTBAX

XuMHYeCKUIT UHAMBHA. DJTO TJaBHBI OOBEKT M3Y4YEHUS XU-
MUH, OJIHAa U3 (OPM CYIIIECTBOBAHHUSI aTOMOB, TOT CIIOCOO, KOTOPHIMU
aTOMBI SIBJISIFOTCSA HaM. XUMHWYECKUWA MHIAWBUJ €CTh OJHOPOJHOE BE-
IIECTBO OIPEAECIEHHOTO COCTAaBA U XapaKTEPHOTO CTPOCHUs. XUMHUYE-
CKHE MHJUBHU/IBI MOTYT 00JIaJlaTh KaK MOJICKYJISIPHBIM, TaK U HEMOJIe-
KYJISIPHBIM CTPOECHHEM. PacCMOTpUM TpU Ka4eCcTBA XMMHUUYECKOTO UH-
JTABUAA TPUMEHUTEIBHO K 3TUM MPEACTABUTEIAM XUMUYECCKUX WHIN-
BUJIOB.

OaHopoaHOCThL BemecTBa M NMOHsATHE (pa3bl. OTHOPOIHOCTH
BEIICCTBA MPOSIBIISICTCS B TOCTOSTHCTBE (PU3UYCCKUX CBOUCTB (TBEp-
JOCTH, TUIOTHOCTH, BSI3KOCTH, TEIUIO- U 3JIEKTPONPOBOJHOCTH, MOKA-
3aTens MPeJIOMIICHHS, CBETOTPOIYCKAaHWS) TI0 BCEMY 00bEeMY BEIIeCT-
Ba. Takoe MOCTOSIHCTBO JIOCTUTAETCS 3a CYET PaBHOMEPHOI'O pacripe-
JICJICHUST aTOMOB 10 00beMYy BelllecTBa. Takoi OMHOPOJHBIA OOBEKT
o0o3HauvaroT nousTueM (a3pl. Ha rpanune pasnena a3 ykasaHHbIE
CBOMCTBa H3MEHAIOTCA CKAukooOpas3Ho, OJjaromaps 4emy TrpaHulla
pazaena a3 umeer ¢puznyeckue npuzHaku. [lo npuynHe oTIUYUS OII-
TUYECKUX CBOMCTB I'paHuIia paszaena ga3 MoxeT ObITh BUguMon. Eciu
onHO(a3HbI 00pa3el] U3MEIbYUTh, TO, HECMOTPS Ha HaJIW4YHUE He-
CKOJIbKUX MEJIKMX YaCTHI, YUCIO (pa3 COXpPAHUTCS, IPUYEM BCSI COBO-
KYIMTHOCTh 3TUX MEJIKUX YaCTUIl U OyJIeT SBIATHCS TOU caMoit (ha3oM.

XapakrepHoe crpoenue. [log ctpoeHMEM NOHUMAETCS T€OMET-
PUYECKOE PACTIOIOKEHUE ATOMOB B BEIIECTBE, XapaKTEP CBSA3U MEKIY
HAMHU Y B3aUMHOE BJIMSIHUE NIpYr Ha apyra. [londatue crpoeHus s
BEILIECTBA MOJIEKYJISIPHOTO CTPOCHHS MPEATIONIAracT yKa3aHUe Ha YHC-
JIO ¥ TIOPSJAOK COCIMHEHMSI aTOMOB, & TaKK€ MX B3aMMHOE BJIMSIHUC
Ipyr Ha Apyra. JlJis BEmecTB HEMOJIEKYISPHOTO CTPOCHUST OTPAXKAKOT
KPHUCTAJUIOXUMUYECKOE CTPOEHHE, BKIIOUAIOIIEE PACIIONOKEHNUE aTO-
MOB B KPUCTAJIMYECKOU PEIIETKE.

Ecnn coctaB TBepIbIX BEMIECTB OJWHAKOB, HO KPUCTAIIOXUMU-
YECKOE CTPOEHUE PA3IUYHO, TO TOBOPAT O PA3JIMYHBIX BEIIECTBAX, SIB-
JSFOIIUXCS TOMUMOP(GHBIMU MOJIU(PUKAIIUSIMUA JaHHOTO cocTaBa. SIB-
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11

JeHue noauMopu3Ma XapakTEepHO U ISl MPOCTHIX, U JUISl CIOXKHBIX
BEILIECTB.

[Tpumep 1. Anmas u rpaduT - ABE MOIUMOPPHBIE MOAU(PUKALIUN
IPOCTOr0 BEUIECTBA YIIIEPOAA.

[Ipumep 2. Cdanepur u BIOPTUUT - TOJIUMOP(DHBIE MOAUPUKa-
MU CyJabduaa nuHka ZnsS.

HexoTopsie ogHOpOHBIE cUCTEMBI ((ha3hl) MOYKHO ITOCTPOUTH U3
HECKOJIbKUX XMMHUYECKUX WHJMUBUIOB, MPUYEM KaxKIblil M3 KOMIIO-
HEHTOB IMIPU ATOM COXpPaHAET CBOIO mpupoay. Takasd cucrema siBIsET-
Cs pacCTBOPOM, a HE XUMHYECKUM HWHAMBHUJOM, IMOCKOJIbKY MPU CMe-
[IMBAHUU PAa3HOPOJHBIX ATOMHBIX arperatoB HE MOSBIISIETCS KayecT-
BEHHO HOBOI'O CTPOEHUS, XapaKTEPHOTO JII XUMUUECKOTO UHIMBUA.

OnpenesiIeHHOCTh COCTABA M 3aKOH IMOCTOSIHCTBA COCTABA.
JI71s1 BEIIECTB MOJIEKYJIIPHOTO CTPOCHHUS COCTaB BEIIECTBA OMpeaeis-
€TCSl COCTaBOM MOJIEKYJIbI. JIJIsl TAKKUX BEIIECTB XapaKTEPHO MOCTOSH-
CTBO COCTaBa, T.C. HE3aBUCUMOCTb COCTaBa BEIIECTBA OT CIIOCO0a €ro
nonyderns: (K. JLIIpycr, J.L.Proust, ®pannus, 1799 — 1806). Dkcrre-
pUMEHTAJIbHAS IPOBEPKa YTBEPKICHUS PUHAJICKUT
N.51.bepuemuycy (J.J.Berzelius, IlIsenus, 1810 — 1816).

PacnipocTpaHeHO MOJIOKEHUE O TOM, YTO COCTaB BEIIECTBA TOY-
HO COOTBETCTBYET COCTaBy MOJEKYJbl. DTO YTBEPKJICHHE HE CIpa-
BEJIJIMBO JIJIsI TIOJIMMEPOB, COAEPKAIMX MaKpPOMOJICKYJIbl pa3InyHON
JUTMHBI U, CJIeoBaTeIbHO, cocTaBa. CocTaB mojMMepa COOTBETCTBYET
CpeHeMYy COCTaBYy MOJIeKys. bojiee TOro, HET JOCTATOYHBIX OCHOBA-
HUW CYUTATh MOJMMEP WHANBUIYATbHBIM BEIIECTBOM, YTO IMO3BOJISIET
CHATb NPOOJIEMY.

CocTaB BEIIECTB HEMOJICKYJIIPHOTO CTPOSHUSI MOKET U3MEHSTh-
Cs B ONpEIENICHHBIX IIpejaesiax, COXpaHss MPHU 3TOM OJHOPOITHOCTD.
HNHTepBa cocTaBoB, B KOTOPOM COXPAHSETCS OJHOPOJHOCTb U KOTO-
pBIii OTBEUYAET OMNPEICTICHHOMY CTPOSHUIO, Ha3bIBAETCS 00JIACTHIO TO-
MOT€HHOCTH. BeliecTBa ¢ y3koi 00JIaCTbIO TOMOT€HHOCTH MPHUOJIH-
’KaIOTCSI K BEIIECTBAM IOCTOSHHOI'O cocTaBa. Tak, B OKCHIE THUTaHA
TiO Ha Kaxkaplii aToM THTaHa MOXeT mpuxomutbes ot 0.58 mo
1.33 aToma KHCIIOpOJa MPU COXPAHEHUH XapaKTEPHOIO CTPOCHUSI.
DTO0 - MpeCTaBUTEIh XUMUUECKOTO WHINBHU/IA TIEPEMEHHOTO COCTaBa.
B cynbdunme ceunna POS Ha KaKaplii aTOM CBUHIIA MOXKET IPHXO-
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mutbest oT 0.9995 no 1.0005 atomoB cepsbl. [1o nmpuynHe CTOIL y3KOM
00J1aCTH TOMOTE€HHOCTH CYJb(HU CBUHIIA UMEET MPAKTUUECKHU MOCTO-
STHHBIN COCTAaB.

3aKkoH KpaTHbIX OTHOmeHUi. Eciau 1Ba sjemMeHTa 00paszyroT
HECKOJIbKO COSMHEHMM, TO MacChl OJHOTO dJIEMEHTa, IPUXOAIIACCS
Ha OJHY U Ty K€ MacCy JPYToro 3JeMeHTa B 3THUX COCIWHCHHSX, OT-
HOCSITCS MEXKIY coOoi Kak HeOombiue Ienble uncia (J1.JanbToH,
J.Dalton, Anrmus, 1804). DkcriepruMeHTanbHas MPOBEPKA yTBEPXKIe-
aus npuHaexut M. .bepuemnycy (J.J.Berzdlius, [lIsemms, 1810 —
1816).

JIJ1s1 BeIecTB MOJICKYJIIPHOTO CTPOSHHUS 3aKOH B OCHOBHOM CO-
omogaercs. Tak, nius coeaunennit NO u NO, na 14 r azora npuxo-
JTUTCSI COOTBETCTBEHHO 16 T 1 32 I' KUCII0PO/ia, U 3TU MacChl OTHOCSIT-
cs Kak HeOopmue nenbie uyncia (1 : 2). Jlusa siikozana CyHgp 1 3ii-
ko3eHa CyHyo Ha 240 1 yriepona npuxoautcs 421 u 40 r Bogopoa
coOTBeTCTBEHHO. OTHOlIeHne Macc Bojopoaa 21 : 20, ciaemys nyxy
3aKOHA KpaTHBIX OTHOIICHWM, MPUXOIUTCS IPHU3HATH OTHOIICHHEM
HEOOJIBIIINUX IEJIBIX YUCET.

JI1s1 BelecTB HEMOJICKYJISIPHOTO CTPOSHHSI COOTBETCTBYIOIIETO
OTHOIIEHUSI HEOOIBITNX MEJIbIX YHCel HE yAaeTCs MoIyqIuTh. J{s Ta-
KHX BEIISCTB B Ipejenax 00JIACTH TOMOTC€HHOCTH MMEeT MECTO He-
IPEPHIBHOC M3MEHEHUE OTHOIICHHUSI MAacC aTOMOB, YTO COTJIACYETCS C
(haKTOM MEPEMEHHOTO COCTaBa TAKUX BEIIECCTB.

XyuMHYeCKHII MHIMBHA M 4YHCTOE BelecTBO. DTHU MNOHATUA
HETOXJICCTBEHHBI. PeaJIbHbI XUMHUUYECKUI WHIUBHUJ OOBIYHO COAEP-
KUT IPUMECHU. B TOM cilyyae eciii COAEPHKAHUE MPUMECEU HAXOAUTCS
Ha JIOCTaTOYHO HU3KOM YPOBHE M B KOHTEKCTE COOOIIECHUS (DAKTOM HX
HaJIM4uusl ¥ KOJMUYECTBEHHBIM COJICP’)KAaHUEM MOXKHO MPEHEOpedb, TO
BEIIIECTBO CUUTAIOT UHAUBUAYAIbHBIM U NMPUMEHSIOT TTOHATHE XUMU-
YEeCKOIr0 MHAUBUA.

[ToHsiTHE YUCTOTrO BEIIECTBA MPUMEHSIOT JJIsl TOTO, YTOOBI IIPU-
3HaTh (DAKT COAEpKaHUS MPUMECEH M OJHOBPEMEHHO OTMETHTh HX
HU3KOE COAEPIKAHUE.

© 1993 -2012 A.A.Cubupkux



13

CJ10:kHO€ BelecTBO U XUMHUYeCKoe coequHenue. MHorna stu
CJIOBOCOYETAHUs YMOTPEOJAIOT KaK CHHOHMMBI, YTO HETO4YHO. Tak,
IPOCTHIEC BEIIECTBA KUCIOPOJ U O30H MOKHO C MOJIHBIM OCHOBAHUEM
CUUTATh XMMUUYECKUMHU COCAMHECHHUSIMH aTOMOB. MOJIEKYNBI XJIopa U
XJIOPOBOJIOPO/Ia TAKXKE SIBJISIOTCS XUMUYECKUMHU COCAUHEHUSIMU aToO-
MOB, HO IEPBOE U3 HUX SIBJISIETCSA MPOCTHIM, @ BTOPOE — CIOKHBIM.

IIpocToe BemecTBO M XMMHYECKHH 3JIEMEHT. JTO CYIIECT-
BEHHO pa3Hble NOHATUA. [IpocToe BeliecTBO, KaK, MEXIYy MPOUYUM, U
CJI0KHOE, ABJISIETCS (POPMOM CYIIECTBOBAHUSI XUMUYECKOTO JJIEMEHTA.
[lyTanuiia BO3HUKAET, €CJIM Ha3BAHUE MPOCTOrO BEIIECTBA COBIAIAET
C Ha3BaHUEM XMMHUYECKOIrO AJIEMEHTA, T.€. 0 IPUYMHE OMOHUMHUYHO-
CTU Ha3BAHUM.

[Tpumep 1. 'a3000pa3Hblil Tenuil €CTh NPOCTOE BEILIECTBO, & HE
XUMUYECKUHN 3JIEMEHT, AK€ HECMOTPS Ha TO, YTO €ro MOJEKyja Ol-
HOaTOMHA. B ra3000pa3HOM renuu npeacTaBlieHbl OAHOATOMHBIE MO-
JIEKYJIbl, & HE OTAEIIbHBIE ATOMBI.

[Ipumep 2. B MomneKysbl MPOCTHIX BEIIECTB KUCIOPOAA U 030HA
BXOJISIT aTOMbI XUMHUUYECKOT'0O 3JIEMEHTa KUCJIOPO/a.

[Ipumep 3. Kpucraminueckue pemeTku MPOCThIX BEIIECTB aj-
Ma3a U rpadpura MOCTPOCHBI U3 AaTOMOB XUMHUYECKOTO AJIEMEHTA yIJie-
pona. IIpu cropanuu anmasa u rpaduta oopaszyercsi JUOKCHU/ YIIIepo-
1a, a He TUOKCHUJ ajiMa3a Wi Juokcui rpadura. 371ech NyTaHua He
BO3HHUKAET, MOCKOJbKY IPOCTbIC BEUIECTBA U XMMHUYECKUU HJIEMEHT
Ha3bIBAIOTCS TIO-PA3HOMY.

[Ipumep 4. beccMBICIIEHHO crpalinBaTh, Kakoil gochop — Oe-
JIBIA WJIM KPAaCHBIA — BXOAUT B cocTaB (pocdopHOil KuciaoTel. B cocTa-
Be (pocPopHON KUCIOTHI HAXOAUTCS XUMHUUYECKUU 3ieMeHT (docdop.
st 0003HaueHHsT IBYX MHPOCTHIX BEIMIECTB XMMHUYECKOrO AJIEMEHTA
dochopa NpUMEHSIOT TpPUBHUAIbHBIE Ha3BaHUA Oenblid (ochop u
KpacHblil pocdop.

[Ipumep 5. becCMBICIIEHHO CIIpallIMBaTh, KAKOE KEIEe30 — JIBYX-
WIN TPEXBAJICHTHOE — COJAEPXAT IBO3/U. ['BO3IM HM3rOTOBIICHBI W3
IPOCTOr0 BelleCcTBa »kene3a. [IoHsATHE BajJE€HTHOCTH YHMOTpeOJseTcs
JUTSl XapaKTEPUCTUKU XUMHUYECKOT0 3JIEMEHTA JKelie3a.
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AJutoTponusi. AJUIOTPONUSA €CTh CIOCOOHOCTh XMMHYECKOIO
sJeMeHTa O0Opa30BBIBATh HECKOJIBKO MPOCTHIX BEIIECTB. AJLIOTPOII-
HbIMU MOJU(PUKALMUSAMU XHMHYECKOTO 3JIEMEHTa MOKHO Ha3BaTh
TOJIbKO TIPOCTBIE€ BEIIECTBA, COCTOSIIME U3 OJHOTO BUJia aTOMOB. Ec-
JU aJUIOTPOINHbIE MOAU(DUKALIMKU JIEMEHTa SIBJISIOTCA TBEPIBIMU Be-
MIECTBAMU C XAPAKTEPHBIM KPUCTAIIOXUMHUUYECKUM CTPOCHHUEM, TO UX
CYILIECTBOBAHHUE OJJHOBPEMEHHO €CTh MPUMEP NOJUMOpPhHU3MA.

[Ipumep 1. Kucnopoa u 030H — JIB€ aJJIOTPOIHBIE MOAU(UKa-
UM XUMHYECKOTO 3JIeMEeHTa Kuciopoaa. OHM HE SBJISIIOTCS MOJIU-
MOP(PHBIMU MOJU(PUKAIUAMH MPOCTOrO BELIECTBA KHUCIOPOJA, IO-
CKOJIbKY SIBJISIFOTCSI BEIIECTBAMH MOJICKYJSIPHOM MPUPOJBI, XapaKTe-
PHU3YIOTCSl B MEPBYIO OYEpEb MOJIEKYJSPHBIM CTPOECHHUEM, a HE CIIO-
coOOM MOCTPOECHUST KPUCTAIUNIMUECKON PEIIETKH U3 TAKUX MOJIEKYII.

[Ipumep 2. Anmas u rpadut — JB€ aUNIOTPOIHbIE MOAU(PUKAIIUN
XUMHUUYECKOT0 3JIEMEHTa YIJiepojia U JABe nojuMmopdHbeie Moauduka-
MY NPOCTOTO BEILIECTBA YIIIEPOIa.
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XuMHYecKasi CHMBOJINKA U HOMEHKJIATYypa

Cuctema COBPEMEHHOW XUMHUYECKON CUMBOJHUKH OEpeT CBOE
Havayio ¢ pador WM.f.bepuennyca (J.J.Berzelius, IlIsenus, B 1813 —
1814 ronax mpenjoxkeHa cucrema cumBoioB, B 1817 — 1830 romax
pa3paboTaHbI CITOCOOBI MTOCTPOCHUSI XUMUIECKUX (popMyn).

XUMHUYECKHUE 3JIEMEHThl 0003HAYAIOT OJHON WM JIBYMs JIATHH-
ckuMu OykBamu. CUMBOJIBI XMMHUUYECKHUX A3JIEMEHTOB MHPUBOIATCS B
IIEPHOIUYCCKON cHcTeMe XUMHuUeckuX aeMmenToB: H, He, Li, Be, B u
T.A. POpMyJbl BEIIECTB COCTABISAIOTCA M3 CUMBOJIOB XHMHYECKHUX
AJIEMEHTOB.

MaccoBoe uncio A u30Tona yka3blBaeTcsl HaJICTPOYHBIM MH/]IEK-
COM cJieBa, aTOMHBIA HOMep Z - MOJICTPOYHBIM UHAEKCOM cieBa. Ha-
pUMep, l1H, 21D, 31T, 32He, 42He U T.1. ATOMHBI HOMEpP MOKHO HE
yKa3bIBaTh, TAK KaK OH OJJHO3HAYHO COOTBETCTBYET CUMBOIIY 3JIEMEH-
Ta.

CkoOku (Kpyrible, KBagpaTHble, (PUTYpHBIE) OOBEIUHSIOT aTO-
MbI B rpynny. KBajpaTtHble CKOOKH 3aKJIIOYalOT BHYTPEHHIOWO cepy
KOMILIEKCHOTO MOHA.

CTeXuOMETpUYCCKHH HMHJACKC (HIKHHUHA IOJCTPOYHBIN) YKa3bl-
BA€T YMCJIO ATOMOB WJIM ATOMHBIX TPYII B MOJEKYJE€ WIH (HOPMYJIb-
Hoii emmumMie. H,O (aBa aroma BomOpoJa B MOJICKYJIC BOJIbI),
CH3(CH,)3CH3 (Tpu MeTmiieHOBBIE TPYNIBI B MOJICKYJIE IEHTaHA),
Fex(SO,)3 (mBa aToMa skene3a u Tpu cyiabhar-wioHa B QOpMyIbHOU
enuHMIE cyibgara xemesa (I11)).

CrexnomeTpuyeckuid KoOdQPUIMEHT CTaBUTCS Tiepes GopMyIoit
1 0003HAYAET YMCJIO aTOMOB WJIM aTOMHBIX Tpymir: 2H (aBa atoma Bo-
nopona), 7H,O, (cemb Moiekyn nepokcuaa Bogoposa), 5CaSO, (it
(OPMYJIBHBIX CIUHHMII CYIb(haTa KaJIbIIHS).

Touka OK0JO0 cuMBOIa OOO3HAYAET HAJIMYUE HECIAPEHHOIO
AeKTpoHa. YepTa OKOJIO CMMBOJA 0003HAYAET HEMOACICHHYIO JICK-
TPOHHYIO MMAapy HAa aTOME, YepTa MEXKy CMMBOJIAMH — KOBAJIECHTHYIO
CBSI3b, JIB€ WM TPU YE€PThl MEKY CUMBOJIAMH — JIBOMHYIO WUJIU TPOM-
HYIO0 KOBAJICHTHbIE CBsI3U. CTpeska pa3/iensieT UCXOJHbIE BEIeCTBA U
OPOIYKTHl PEaKIMH, JABE MPOTHUBOIOJIOKHO HANPAaBJICHHbBIE CTPEIKU
YKa3bIBaIOT HA 0OPATHUMYIO PEAKIIUIO, IBYHAIPABICHHAs CTPEJIKA CBSI-
3bIBAET PE30HAHCHBIE CTPYKTYPHI.
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3HAKU TUIIOC U MUHYC COEIUHSAIOT (hOPMYJbl YUaCTHHUKOB Peak-
MK, 3HAKU TUIFOC U MUHYC C TOCEayrolle apadbckon nudpoit Haja
CUMBOJIOM YKa3bIBalOT CTENEHb OKUCICHUS AJIEMEHTA. 3HAKU TUTIOC U
MHUHYC, OOBEICHHBIE B KPYXOK U YKa3aHHBIE MOCJe apaOCKoil udpsl
B HAJICTPOYHOM MHJCKCE CIIpaBa, yKa3bIBAlOT Ha 3aps]l MOHA.

HomeHnki1aTypa HeoOpraHu4eckux coeauHeHud. HoMeHkiary-
pa — 3TO pa3lie] XUMUHU, OTPaXKaIOIINil CPEACTBAMM SI3bIKA COAEpIKaA-
HUE XuMHuueckux Gopmys. HomeHknaTypa mpeTeHayer Ha OJHO3HAY-
HOE COOTBETCTBHE (DOPMYJIbI M Ha3BaHUs BeniecTBa. MOXKET oKa3aTh-
Cs, UTO OAHA U Ta ke (opMyJia UMEET HECKOJIbKO Ha3zBaHUM. B aToMm
cJIydae TOBOPST O MPUMEHEHUU TIPaBUJI Pa3IMUHBIX HOMEHKJIATYD.

TpuBnansHOEe Ha3BaHWE (MMEETCS TOJNLKO Y YacTH BEIIECTB) HE
OpPETEeHAYET Ha PACKPBITUE CTPOEHHUS BEILECTBA, a OTPAXAET CIOCO0
nojydyeHus (ramieHas H3BECTh), 00JIACTh INPUMEHEHUs (TUTaHOBBIC
Oenuia), UCTOUYHHMK BemiecTBa (KyIOPOCHOE Maciio) MM KaKoe-TH00
€ro CBOMCTBO (eIKHil HATD).

CuctemMaTHyeCcKOe Ha3BAaHHUE IEPEIaeT COCTaB U MOXET OTpa-
KaTb CTpoeHHE BellecTBa. OHO MOJy4aeTcs MO ONPEACICHHBIM Ipa-
BUJIaM, YIUTBHIBAIOIINM TPAAUIINN SI3bIKA.

ITpumep. Coeaunenne NapCOz MokeT ObITh Ha3BAaHO KaJlbI[U-
HUpOBaHHAs cojia (TpWBUAIBHOE Ha3BaHWE) WJIM KapOOHAT HATPHS
(cucTemaTHUeCcKOe Ha3BaHWE) WU TPUOKCOKApOOHAT MuHATPHS (Ipy-
ro¢ CHCTEeMaTHIECKOE Ha3BaHUE).

PaccMoTpyM HEKOTOpBIE CIOCOOBI HA3BaHUM COCAMHEHUH, TTPe/I-
JIO’)KEHHBIE K HACTOSIIIEMY BPEMEHHU.

[IpocThie BemiecTBa Ha3bIBAIOT, UCXOJS M3 PYCCKOTO Ha3BaHUS
XUMHUUYECKOT0 3JIEMEHTA, MPU HEOOXOAUMOCTHU J00aBIIsIsI IPEUYECcKoe
YUCJIUTEIbHOE (KHCIOPO = JMKUCIOPOJ, 030H = TpUKHCIOpox). ITo-
auMopdHbie MOaUM@UKAIIMM 0003HAYAIOT I'PEUYECKUMU OyKBamu, Ha-
yiHAs C HU3KOTeMIepaTypHou (amb(a-oJoBO = cepoe oJioBO, Oera-
0JIOBO = 0€JI0€ 0JIOBO).

HazBanne 0HO3JIEMEHTHOTO KaTHOHA (DOPMHUPYETCS OT PYCCKO-
ro Ha3zBaHus daemeHTa (katnoH meau (I1), katnon auprytu (11)). Yka-
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3aHME HA BAJICHTHOCTbh WJIM CTENEHb OKUCJIEHUS PUMCKOWU Iudpoi B
ckoOkax npemioxkeno A.llltoxom (A.Stock, 1926).
MHoOTro3/1eMEeHTHBIE KATHOHBI COJIEpKaT B CBOEM Ha3BaHUU CY(]-
(GuKCHl -OHMIi (AMMOHMI, TeTpaMETHIIAMMOHHM, THAPOKCOHUM, THI-
POKCWJIAMMOHUH) WX -uJa (TUTaHWI, THOHUJ, CYIbQYPUI, XPOMKII),
WIA YKa3aHWe Ha KOBAJCHTHO CBS3aHHBIC aTOMBI B €0 cocTaBe (Iu-
okcoBanajuii (V), rekcaakBaxpom (I11), rerpaammunamens (I1)).

Ha3Banus aHHOHOB (OPMHUPYIOTCS OT JIATHHCKOT'O Ha3BaHUS
aneMeHTa. Ha3BaHuUs OJTHORJIEMEHTHBIX aHHOHOB OKaHUMBAIOTCS CYy(]-
(UKCOM -M, MOTYT COACPIKATh IPEUSCKOE YHNCIUTEIBHOE U YKa3aHUE
Ha 3aps1 HoHa (XJIOpHUI-UOH, TeTpacyibdu(2-)-uoH).

B Ha3BaHMM MHOTO’JICMEHTHOI'O aHHOHA YKa3bIBalOT YHCIIO H
IPUPOAY KOBAJICHTHO CBSI3aHHBIX aTOMOB U JI00ABJISAIOT CyPQUKC -aT
(kapOonat, Tprokcokapoonat(lV), Tputuokapoonar(lV), Ho: Terpau-
omomepkypar (ll), rekcarugpokxcoantTumonar (V), TeTparaHOKaIuo-
Hat (1), mHoraa rerparuapokcoriuuuHar (11)).

B Ha3zBaHUU CJI0KHOTO COCIUHEHUSI TPAIUILIUSIM PYCCKOTO SI3bIKA
COOTBETCTBYET yKa3aHUE CHauajla OTPUIATEIbHO 3apsHKEHHOM 4acTh
BEIICCTBA, a JIaJiee — IMOJOKHUTEITHLHOU (XJIOPU] HATPHSI, XJIOPH]T JKeJTe-
3a (1) = rpuxiopun xenes3a, aekaokcua Terpadocdopa, TeTpaokcu
TUAJTFOMUAHUSI-Mardus, TeTpaokcodocdar JMBOJIOpO/Ia-
Kanus = quruapodocdar kanug = kit GocHOPHOKUCTBIN 0gHO3a-
MEIICHHBIN, TUOKCOAMXIOPHU CEPBI, TETPAruapoOopaT HATPHs).

B Ha3BaHMAX KUCJTIOT CTENIEHb OKMCIICHHS 3JIEMEHTA yJIaeTCs OT-
pa3uth cypGUKCOM, a YUCIO aTOMOB BOJIOpOJa — IPHUCTABKOU (XJI0p-
Has, XJIOPHOBAaTasl, XJOPHUCTasl, XJOPHOBATUCTAsI KUCIOTHI, OpTOdOoC-
¢dopHas, nupodocdopHas, mMeradochopHass KHUCIOTHI). boiee mpa-
BUJILHO MPHCTaBKYy yKa3bIBaTh HE y HA3BaHUS KHCIOTOOOPA3YIOIIETO
aToma, a MIPUCOSAUHATH €€ K CJIOBY «KHCJIOTa». TeJLIypOBasi OPTOKHC-
nora. [Ipumenenne mpucTaBok U cyhdHUKCOB HCMOIB3YeTCS U B Ha-
3BaHUAX COJIcH (mepxiiopat, XJjaopaT, XJI0PUT, THIIOXJIOPHT-HOHBI).
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Ha3zBanusi rugpuaoB okaHuMBaeTcsd CyPQGUKCOM -aH U MOTYT
COJIEpKaTh TPEUECKOe YHCIUTENbHOE (CHIIaH, HOHATHIPOIIEHTA0O-

paH).

Ha3BaHus HMHTEPMETAIMYCCKUX COCAUHEHUN O0O0pa3yroTcs OT
PYCCKHX Ha3BaHHHM METAJJIOB C MPUMECHEHHEM I'PEUCCKHX YHCIIATEIIb-
HBIX (IMMarHuii-Me/n ).

Kpucranmoruaparsl, KapOOHUIBI U aJITyKThl HA3bIBAIOT C yKa3a-
HUEM YHCJIa MOJICKYJ B POpMYJIbHON enuHuIle (IIEHTaruapaT TeTpa-
OKcocyib(aTa Menu, OKTakapOOHUJ JUKOOabTa, KapOOHAT HATPHUS -
nepokcua Bogoponaa 2/3).
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OcHOBHBIC NOHATHS (PU3UYECKON XUMUH

IMonsiTue cucrembl. Beck peanbHblil (HU3HUECKUT) MUDP MOXKET
OBITh pa3/IEeH Ha JIB€ YACTU — CUCTEMY U OKPY>KAlOIyIO Cpeay, Ipu-
YeM 3Ta IpaHuIla MOXKET OBITh pealibHOH ((PH3MYECKOli) NI MBICIICH-
Hol (ycnoBHO#). CrcTemMa IpecTaBisieT coO0M TEJIO WIIH TPYIIITY Ted,
BBIJICJICHHBIX M3 OKpy:karoliei cpeasl. Hampumep, 3To 0amioH ¢ ra-
30M, CKJISTHKA C JKMJKOCTBIO M TIapOM HaJ Hel, KaJopuMmeTp, rajabBa-
HUYECKUU AJIEMEHT U T. 1.

Cuctema Kak MaKpOCKONMUYECKOE TEJI0 JOJKHA COCTOSITh U3
MHOJKECTBA MEJIKHUX 4YacTUIl (MHKPOCKOIHYECKHUX TEJI — aTOMOB, MO-
JICKYJI, HOHOB), YTOOBI MOYKHO OBLIO OIEPUPOBATh C MOHATHIMH JIaB-
JICHUsI, TEMIIepaTyphl, TEIUIOTHI, MPOSBISIOIIMMHUCS Yepe3 B3aUMO-
NENCTBHME MUKPOCKOITUYECKUX YaCTHII.

B psine paccyxkaeHuil paccMaTpUBalOT HE OJIHY, & HECKOJBKO
cucteM. MHOra MoJie3HO pa3iesiuTh CUCTEMY HA HECKOJIBKO IMOACHUC-
TEM, €CJIM K KaXXJI0M U3 HUX MIPUMEHHUMO MOHSITHE CUCTEMBI.

B ocHOBy kiaccuduUKald CUCTEM MOTYT OBITh IOJOKEHBI Xa-
paKTep B3aMMOJCHCTBUS CUCTEMbl C JIPYTMMH CHCTEMaMHU U OKpY-
Karomen cpesior U 4ncio a3 B CUCTEME.

OTKpbITBbIC, 3aKPbITbIE M HM30JMPOBaHHbIe cucTeMbl. OT-
KpPBITOM Ha3bIBAETCS CUCTEMA, KOTOpas OOMEHHMBAETCS C OKPYKaro-
LIEH CpEelor BELIECTBOM U dHEpruer. Hanpumep, OTKPBITHINA CTaKaH C
BOJHBIM PacTBOPOM CyJib(paTa HATPUS WM OTONUTEIbHAs OaTapes B
KOMHATe.

3akppITOi (3aMKHYTOW) HA3BIBAIOT CUCTEMY, KOTOpas MOXKET
OOMEHMBATHCSI C OKPYXKAIOWIEH Cpelod TOJbKO PHEpPrue, HO HE Be-
miectBoM. Hanmpumep, 3akpbiTast OyThUIKAa ¢ BOJOW WM T'a3 B LAJIUH/I-
pe€ € IVIOTHO MPUTEPTHIM MEPEMEMIAIOIIAMCS MOPIIHEM. DHEPIrUs 3a-
KPBITOM CUCTEMBI MOYKET U3MEHSTHCS IyTEM TEIUIONEPENAYN WU CO-
BeplIEHUS paOOThI.

N3onupoBaHHOW HA3bIBAETCSl CUCTEMA, KOTOpast HE 0OMEHUBAET-
Cs C OKPY’KAIOLIEH CPEeaou HU BEIIECTBOM, HU dHepruen. Hampumep,
HEC)KUMAEMBIN TENJIOM30JIMPOBAHHBIN 3aKPBIThIMA cocyl ¢ Boxou. ITo-
HATHE W30JIMPOBAHHOW CHUCTEMBI SIBISIETCA B ONPEACIECHHOW MEpE
UJICATTM3UPOBAHHBIM.
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I'oMoreHHble U rereporeHHbIe CUCTEMbI. | OMOIr€HHOM SIBIISI-
€TCs cucTeMa, IpejicTaBieHHas oJHOM (a3oii. B roMoreHHoi cucreme
ee (uznyeckue CBOMCTBA U3MEHSIOTCS OT TOYKU K TOYKE HENPEpPbhIB-
HO, a eciii (haza paBHOBECHAs, TO 3TU CBOMCTBA MOCTOSIHHBI BO BCEM
o0beme cuctembl. Hanmpumep, ra3 B 6auioHe.

I'ereporeHHON Ha3bIBA€TCA CUCTEMA, COJEpKAIAsA HECKOJIbKO
da3. Ha rpanune paznena ¢a3 gpuzndyeckue CBONCTBA BEIECTBA U3ME-
HSIOTCSI CKaukooOpa3Ho. I'paHunia paszjaena Guznuecku ompeseicHHa
u 00bIYHO BuaMMa. Hampumep, cocy ¢ AByMsI HECMEIIUBAIOIIMUCS
YKHIKOCTSIMU OC€H30JI0M U BOJOH.

CocTosiHue cucTeMbl M mapamMeTpbl cocTOsiHUSA. COCTOSTHUE
CHUCTEMBI OIPEIESAECTCS COBOKYITHOCTBhIO (DU3MUECKUX BEJIUYMH, KO-
TOpPBIC HA3bIBAIOTCS MapaMeTpaMu COCTOSHUA. K HUM OTHOCATCS MpHu-
poda M KOJMYECTBA BEIIECTB B CHCTEME, KOHIICGHTpPAIIMU BEIIECTB,
00beM, JaBJICHUE, TEMIIEpATypa, BHYTPEHHSS SHEPTUs U APYTHE.

CranuoHapHoe M paBHOBECHOE COCTOsIHHE cucTeMbl. Heuns-
MEHHO€ BO BPEMEHU B JIAHHOU TOYKE COCTOSIHUE CUCTEMBI, KOTOPOE
ITOJIJIEP>KUBAETCA 32 CUET U3MEHEHUN B OKPYXAIOIIEH CpEE, Ha3bIBa-
eTcs ctanroHapHbIM. Hanpumep, 6arapes otorieHus (OTKpHITast CHC-
Tema). Temmeparypa BoAbl B JJAHHOH TOYKE ITOCTOSHHA BO BPEMCHH,
HO Ha BXOJIe B OaTapero OHa BBIIIE, @ HA BBIXOJI€ — HUKE 32 CUET Tel-
jJonepeaayu B nomeiieHue. Mnu ocrapiaeHHas 0€3 MpUCMOTpa BKIIIO-
YCHHAs JJICKTpUYECKas IUIMTKa (3akpbiTas cucreMa). Temmeparypa
PA3JIMYHBIX JACTAIECH IUJIMTKU OKA3bIBAETCS HE OJIMHAKOBOW, HO HEMU3-
MEHHOW BO BPEMEHHU, MOCKOJBKY KOJHUYECTBO TEIUIOTHI, PACCEUBAE-
MOH B IIPOCTPAHCTBO, PAaBHO SHEPTUU MOTPEOJECHHOTO JIEKTPUUECKO-
ro TOKa.

HeusMeHnHOEe BO BpEMEHM B JAHHOM TOYKE COCTOSIHUE CUCTEMBI,
KOTOPOE€ COXPaHSETCs NPU OTCYTCTBUM WU3MEHEHUUW B OKPYKaroIeu
cpelle, Ha3bIBaeTCsl paBHOBECHBIM. C TE€UEHHEM BPEMEHU BHYTPHU CHUC-
TEMbI 3a CUET MpoleccoB AUDPY3uU, TEIIONPOBOJHOCTU U TECUCHUS
BO BCEX TOYKaX PABHOBECHOW CHUCTEMBI 3HAYEHUS IMAPaMETPOB CO-
CTOSIHUSI BBIPABHUBAIOTCS. TepMUH OOBIYHO MPUMEHSETCS K 3aKphI-
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TBIM cUCTEMaM. Hampumep, 3aKpbITbId COCYIl C BOJOHW, AJIUTEIIBHOE
BPEMSI HAXOAAIIUKCS B IIOMEIICHUM.

IIpoueccsl B cucremMe M UX Kiaccupukanusa. Ecim Kakou-
aM00 TapaMeTp COCTOSAHHUS CUCTEMbI M3MEHSIETCS, TO 3TO O3HAYaET
IpOTEKAHUE Ipolecca B cucreme. Hanpumep, npu oxJiaxkieHuu pas3o-
IPETOU BOJIbI B YAMHUKE YMEHBIIACTCS €€ TEMIIEPATYpA.

YnoOHa knaccudukaiuss MpoueccoB MO MPU3HAKY COXPAHEHUS
MOCTOSIHHBIM KaKoro-im0o ee mapamerpa cocTosiHuA. M300apHbiii
IPOLECC MPOTEKAET MPHU IMOCTOSHHOM JABJICHUU, W30XOPHBIA — IIPHU
MOCTOSIHHOM 00beMe, U30TEPMUUECKHUI — MPU MTOCTOSSHHOW TeMIiepa-
Type, ainabaTU4YeCKUil — MPU OTCYTCTBUM TEIJIOOOMEHA C OKPYKaro-
e cpeaor (Mau Py HEM3MEHHOH SHTPOIINH), MOJUTPOINYSCKUN —
P HEU3MEHHOM TEIUIOEMKOCTU CHUCTEMBI.

Hpyroil nmpu3Hak KiacCu(UKaMU — HEOOXOJWMOCTb Y4acTHUs
OKpY>Karollen cpenbl Uil OCYLIECTBIIEHUs mpouecca. Camorpous-
BOJIbHBIN TIPOIIECC MPOTEKAET 0e3 yyacTus OKpyxarolieil cpenbl. Ha-
npuMep, TeIionepeaada oT Tena ¢ 0oJjiee BHICOKOM TeMmepaTypoil K
TeIy ¢ 0o0Jiee HU3KOM TeMIlepaTypoil, CMEIIMBaHUE ra3000pa3HbIX WM
KUJKUX KOMIIOHEHTOB pacTtBOopa. HecamonmpousBOJIBHBIM ITpouecc
OPOTEKAET TOJIBKO 3a CYET BO3JACHCTBUS OKPYXKAIOIIEW Cpeabl, Ha-
OpUMeEp, pa3JIeICHHE KOMIIOHEHTOB PacTBOpPA NMEPErOHKOM, OXJIaXAe-
HUE€ MOPO3WIBHON KaMepbl XOJIOAUIIbHUKA.

Ecnmu cucrema n3onupoBaHHas, TO B HEW BO3MOXHBI TOJIBKO Ca-
MOIIPOM3BOJIBHBIE MPOLECChl. X pe3yabTaTOM SIBUTCS YCTAHOBJICHUE
B CUCTEME CTAllHOHAPHOTO COCTOSHHS.
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ITonsiTMe KOMIIOHEHTA. Y CJIOBME MATEPHAJBHOIO 0aJIaHCca

Iousitne kKoMmoHeHTa. [log KOMIIOHEHTOM (COCTaBIISIOLINM
BEIIICCTBOM CHCTEMBI) IOHUMAIOT WHIWBHIyaJIbHOE BEIICCTBO, SIB-
JIAIOIIEECS YacCThiO CUCTEMBI. JIJIsl XapaKTEpUCTUKU COCTaBA MHOIO-
KOMIIOHEHTHBIX CUCTEM MPUMEHSIOT MOHATHE KOHIECHTpaluu. B Ha-
cTosilliee BpeMsi HauOOoJblllee PaclpOCTPaHEHUE TMOJYUYUIIU CIEAYIO-
I11e CIOCOObI BBIPAXKEHUS COCTaBa CMECEH.

Cnoco0bl BbIpaskeHUsI cocTaBa cMeceid. MaccoBou gosen
KOMIIOHEHTA B CMECH Ha3bIBACTCS OTHOIICHHE MAacCCHI PTOIO KOMIIO-
HEHTAa K Macce CMECH. JTa BeIM4YuHa Oe3pa3MepHa U U3MEHSETCS B
npenenax ot 0 mo 1.

=M o ow=""x100%.

m, m,

MoutsipHOM [10JIEM KOMITOHEHTA B CMECH HA3bIBAETCS OTHOILIEHUE
KOJIMYECTBA BEIIECTBA ATOTO KOMIIOHEHTA K KOJIMYECTBY BEIIECTBA
cMecH. JTa BeIMYMHA TakKe Oe3pa3MepHa M W3MEHSIETCA B Mpeaenax
ot O mo 1.

x="" i x="" x100%.

n, n,

MoJApHOM KOHUEHTpaLUEn, WIH MOJISIPHOCTBIO, Ha3bIBAETCS
OTHOILLIEHHUE KOJINYECTBA BELIECTBA PACTBOPEHHOTO BEILIECTBA K 00BE-
My pacTtBopa. MOISIPHOCTH PacTBOpa HMMEET Pa3MEPHOCTH MOJIB/M
(oObIYHO 0003HaUaeTcst M) WM HHYIO, IPOM3BOAUMYIO OT HEe.

c="
Vv

p

MoutstiibHOH (MOJIBHO-MACCOBOM) KOHIICHTPAIIMEH, MIIA MOJISUIb-
HOCTBIO, HA3BIBACTCS OTHOIICHHE KOJUYCCTBA BEIISCCTBA PACTBOPCH-
HOT'0 BEILIECTBA K Macce PacTBOPHUTENA. MOJSILHOCTh PaCTBOpPa HME-
€T pa3MEPHOCTb MOJIB/KT HJIH HHYIO, IPOM3BOIUMYIO OT HEe.
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TuTpoM Ha3bIBa€TCsl OTHOUIEHHWE MAacChl PACTBOPEHHOIO BeIlle-
CTBa K 00beMy pacTBopa. THUTp pacTBOpa MMEET pa3MEepPHOCTH T/ UiTH
MHYI0, TPOU3BOJIUMYIO OT HEE.

ConepxaHue BEIIECTBA B HACBIIIEHHOM PACTBOPE BBIPAXKaIOT
pPacTBOPUMOCTBIO, KOTOpAsi paBHAa Macce BEUIECTBA, MPUXOISIICHCS
Ha 100r pacTBOpuUTENs B HACBIIIEHHOM pactBope. Paccmorpum
s+ 100 r pactBopa. Toraa macca BemniecTBa B HEM paBHa S, a 3HAYUT,
MaccoBasi J0JIs BEIIECTBA COCTABIISIET

S
wW=—-—.
s+100

Jlpyrue crocoObl BhIpaXKeHUsT KOHIIEHTparuu (0ObeMHas J10JId,
DKBUBAJICHTHAS KOHIICHTPAIIMSA) PacCMaTPUBAIOTCSA B  CIEIYIOITUX
paszgenax Kypca.

YcaoBue maTtepuaabHOro dananca. [IpencraBum guznueckuii
WK (PU3UKO-XUMHUYCCKUH IPOIECC KaK MPEBPAICHUE OJHON COBO-
KYIHOCTH CUCTEM (MJIM IOACUCTEM) B APYIYI0. Y CIOBUE MaTepHalIb-
HOro OajaHca OTpa)kaeT YTBEPIKIACHHEC O PABCHCTBE MACC KaXKJIOTO M3
KOMITOHCHTOB (COCTaBIISIOIIMX BEIIECTB) B MCXOJHOM M KOHCYHOM
COBOKYITHOCTSAX cucTeM (WM mojcucteM). TeopeTHYecKoi OCHOBOM
YCIIOBHUS MaTepUAILHOTO OallaHCca SBJISCTCS 3aKOH COXPaHCHHUS MacCChI
Bemects (M.B.Jlomonocos, 1741, Poccus, A.L.Lavoisier, 1792,
®dpaHnuys).

JIJIS TIpaKTHYECKOro MPUMEHEHHUs YCIOBUS MaTepHAIBHOIO 0Oa-
JaHca HeOOXOJIMMO BBIPA3UTh MAacChl COCTABJISIONIMX BEIIECTB B KaX-
10U U3 cucTeM (IIOACUCTEM), OCHOBBIBAsCh Ha COJCPIKAHMHM KOHKPET-
HOM 3amaun. Tak, eciu cuctema (IOJCHCTEMA) MPEICTABICHA WHJIH-
BHIyaJIbHBIM BEIIECTBOM, TO MAacCy MOYKHO BBIPA3HTh OJHUM H3 CJIC-
IYIOIIHUX CTIOCOOOB:
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m=nM :ﬁM =rV=m,N.
I\IA

J1J1s1 pacCTBOPEHHOTIO BEIIECTBA BBIOOP CIIOCO0a BhIpaKEHUS Mac-
CBI OIIPENIETISETCS CIIOCOOOM BBIPAKEHUSI €r0 KOHIIEHTPAIUH:

S

m=wm=wr V=xnM=CVM=C m M=TV=——mm.
? s+100

Maccy pactBopuTelis B pacTBOpPE CIEAYET BbIPA3UTh YEpe3 Te
KE TIEpPEMEHHBIE!

m=(1-w)m=(1-w)r V=01- x)nM =

100

=rV-CVM=m__=rV-TV=——m.
? s+100

B pe3ynbrate mpuUMEHEHHs YCIOBUS MaTEpUaJIbHOro OanaHca
MOSABIISIETCS. CUCTEMA ypaBHEHUU. UMCIIO ypaBHEHUW B HEW PaBHO
YUCIIy BEIIECTB B cucTeMe. Pemenne Takoi CUCTeMbl YPaBHEHUN 110-
3BOJISIET BBIYUCIIUTh 3HAUYEHUS TAKOT'O YK€ YMCIIa HEU3BECTHBIX, CKOJIb-
KO ypaBHEHUI OBLIIO B CUCTEME.

[Ipumep 1. IlomyyuTe MaTeMaTUYECKOE BBIPAKEHUE, CBS3bI-
BAIOLIEE MOJSIPHYIO KOHLIEHTPALMIO U MAaCCOBYIO JOJIFO KOMIIOHEHTA.

Pemenne.

PaccMoTpuM OAMHAKOBBIE KOJMYECTBA IBYX PaCTBOPOB, UMEIO-
[IMX PaBHbIE KOHLIEHTPALINH, BEIPAKEHHBIE PA3TUYHBIMU CIIOCOOaMU.

®» |—| C

Macca pacTBOPEHHOTO BellleCTBa B HUX paBHbI. [loaToMy

wrvV=CVM,

OTKYy/a IOCJIe COKpaIleHnus Ha 00beM pacTBopa
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[Mpumep 2. K 250 Boawr mobasiaeHo 50 mu 48 % (macc.) pac-
TBOpa CepHOU KHUCJIOTHI MI0oTHOCTHIO 1.38 r/min. Paccumraiite macco-
BYIO JIOJII0 CEPHOM KHCIIOTHI B TTOJIy4Y€HHOM PacTBOPE.

Pemenue. Ilycte 1 — ucxomHast Boja, 2 — UCXOJHBIM PacTBOP
CEPHOM KHUCIIOThI, 3 — MOJTYYEHHBIH pacTBOp cepHOMl KucioThl. [Ipen-
CTaBUM rpauYeCKU UCXOIHYIO U KOHEUHYIO COBOKYITHOCTH CHUCTEM:

H,S0,
H,0

H,S0,
H,0

VYcnoBue MarepuanabHOro OajjaHCa NPUBOAUT K CHCTEME U3
IBYX YpaBHEHUM:

H,SO, W2r2V2: W3 My
H.0 m, + (1' Wz) roV, = (1' Ws)ms,

DTa cucTeMa ypaBHEHUH COJICP>KUT JIBA HEU3BECTHBIX — 3 U IMg.
Ee peurenue cymecTByer, MpUYeM MEPBOE U3 HEU3BECTHBIX SIBJISICTCS
MCKOMOM BEJIMYMHOU B 3a1aye. [lowieHHOoe neieHne BTOpOro ypaBHe-
HUS HA IIEPBOEC IMO3BOJISIET UCKIOYUTH MEPEMEHHYIO M3 U TIOJYYUTh
YPABHEHUE C OJJHOU HEU3BECTHOU 3!

ml"'(l' Wz)rzvz _1-w,
W, r,V, Wy

[Tocne moaCTaHOBKM JAAHHBIX YCJIOBHUSI M BBINOJHEHUS TOXIE-
CTBEHHBIX MTPE0Opa30BaHUM MOTy4yaeM

1- w; _ 2502 +(1- 0.48)31.382/.11>50 m
W, 0.48%1.38 2/ mn X560 mn

=8.63,

1- w; =8.63w;,

1

w, =———=0.104.
1+8.63
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Otser: 10.4 %.

B nanbHeliiieM ypaBHEHUsS MaTepuaibHOro OajgaHca OyayT Jo-
MOJIHEHBI JIPYTUMH CIIOCOO0AMHU BBIPAKEHHS MAacChl, 4TO JacT BO3-
MO>XHOCTh IPUMEHUTH ITOT MPUEM JJIs PEIIeHHs HOBBIX KJIACCOB 3a-
nad.

NHTeHCHMBHBIE W 3KCTEHCHBHbIE NapaMeTpPbl COCTOSIHUS.
MHTEeHCUBHBIC TTapaMeTPhl COCTOSTHUS HE 3aBUCAT OT YKCJIa YaCTHI] B
CHUCTEME, OHM OCTalOTCS HEU3MEHHBIMH IPHU PACCMOTPEHUH YaCTH
cucteMbl. K HUM OTHOCSTCS TemIiepaTypa, JaBJICHHE, IJIOTHOCTD,
BS3KOCTh, TOKa3aTellb MPEIOMJICHUS, DJICKTPUUYECKOE HaIpsHKeHHE,
BCE BHJBl KOHIICHTpAIlMi, BCE YyJAEIbHBIC W MOJISIPHBIC BEIUYUHBI
(ymenbHas TEIJI0OEMKOCTh, MOJISIPHBIA 00BbEM H T. 1.).

DKCTEHCHBHBIE BEJIUYUHBI MPOIOPIIMOHAIBLHBI YUCIY YacTHUIl B
CHUCTEME, OHHM YMEHBIAIOTCS IPOMOPIHOHAIBHO paccMaTpHUBAEMOM
gactu (mone) cucteMbl. K HMM OTHOCSTCS KOJIMYECTBO BEIECTBA,
Macca, 00beM, cuiia, UMIYJbC, YHEPIus, padboTa, KOJUYECTBO TEILIO-
ThI, TETUNIOEMKOCTb, DHTPOIIHSI, DJICKTPUICCKHM 3apsl U T. 1.

MHTEeHCUBHBIC BEIMYMHBI MYJIbTUIIMKATUBHEI, T.€. UX IIPOU3BE-
ncHue (4acTHOE) ONMpEEICHO, MMECT (PHM3NYCCKHUIA CMBIC U SBIIICTCS
WMHTEHCUBHOM BEJIMYMHON. MHOKECTBO MHTCHCUBHBIX BEJIMYUH 3aMK-
HYTO OTHOCHTEIIBHO OIlepaIiiy YMHOKEHUS (IeJICHHsI), HalpuMep,

DKCTCHCUBHBIC BEIUYMHBI QIUTUBHBI, T.e. MX CymMma (pas-
HOCTB) ONpeJeIcHa, UMeeT (HU3UUYCCKUN CMBICT U SBIIICTCS JKCTCH-
CUBHOM BEIMYMHON. MHOKECTBO IKCTEHCUBHBIX BEIIMYUH 3aAMKHYTO
OTHOCHUTEJIFHO OIEPAIUH CIOXKCHUS (BHIYMTAHMS), HAIIPUMED,

m=m-+m,.

[TpousBenenue (4acTHOE) OMHON WM 0OJee MHTCHCHUBHBIX Be-
JWYMH HA SKCTCHCHBHYIO SIBJISETCS DKCTEHCHUBHON BEIUYMHOM, Ha-
IpHUMep,

m=wrV.
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OTHOIIIEHWE SKCTCHCUBHBIX BEJIWYMH SIBIISIETCS WHTEHCUBHOM
BEJIMYUHOM, HAIIPUMED,

m
r=—.
Vv

[IponsBeieHNE KCTEHCUBHBIX BEJIMYMH HE UMEET CMbIcia. Ta-
KO€ IIPOU3BEIAECHUE MOXKET B PSIAE CIYyYaeB OKA3aThCs YACThIO MaTeMa-
TUYECKOTO BbIpakeHusl. Hampumep, B BbIpaXEHUU KUHETHYECKON
DHEPrYMU Yepe3 UMITYJIbC KBAJIpaT MMIYJIbCA ACIUTCS HA MACCy, YTO
MO3BOJISIET COKPATUTh BTOPYIO CTEIIEHb 3KCTCHCHUBHOM BEJIMYHMHBI B
YUCIIATEIIE!

CYMMa HMHTCHCHUBHbBIX BCJIMYUH MOXET UMETH CMBbICII U ABJIATHCA
MHTEHCUBHOM BGHHQHHOﬁ, CCJIM yaacTCAa NpCaACTaBUTb MHTCHCHUBHYIO
BCIIMYMHY OTHOIICHHUCM 3KCTCHCHUBHBIX. 910 HJUIFOCTPUPYCTCS BBIBO-
JO0M 3aBUCHUMOCTHU MOHHpHOﬁ MAaCChl CMECH OT €€ COCTaBa.

M :%:rnl-;rnz:n1M1;n2M2:X1M1+X2M2. (3)

DOKCTEHCHUBHAsI BEJIMYMHA MOXKET SIBIATHCA OAHOPOIHON (HyHK-
OUEW NEPBOro MOpPsAKa OTHOCUTEIBHO SKCTEHCUBHBIX BEJIMYWH, Ha-
npuMep,

m=w,r,V, +m,.

Pacder MHTEHCHUBHBIX BEJTUYMH MOXET OBITh BBITIOJHEH HE TOJb-
KO MPH HAJWYIUH, HO U MPU OTCYTCTBUM IKCTCHCUBHBIX BeIMUUH. [Ipu
HEO0OXOAMMOCTH TSl HAXO0K/ICHUs] MHTEHCHUBHON BEJIIMUMHBI TOJIBKO U3
Ha0Opa MHTCHCUBHBIX MOYKHO IMPOW3BOJIBHO OTPAHHYHMTH SKCTCHCHB-
HOE CBOMCTBO, YTO CO3/Ia€T yA00CTBa B pacCyxIeHUsX Oe3 yiiepOa
JUTSL KX CTPOrocTH. Tak, pacueT MOJSIPHOTO 00BbeMa BOIbI MOKHO BBI-
TIOJIHUTH T10 TIPUBEICHHOM BHIIIE (hOpMYyJIe, pa3ieuB MOJIIPHYIO Mac-
Cy Ha IUIOTHOCTh. JIOTMYHO Takke paccMoTpeTh 1 MOJb BOJBI M 3a-
KJIFOYHTh, 9TO TaKOE KOJMYECTBO MMeeT Maccy 18 r u 3aHuMaeT 00b-
em 18 mu.
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PacyeTr 3KCTEHCHMBHOW BEIMUYMHBI TPEOyeT 00s3aTeIbHOTO 3HAa-
HUSA KaKOM-TMOO IPYrod SKCTEHCUBHOM BEIMYMHBI. Tak, HEBO3MOXKHO
OTBETUTh Ha BOIIPOC, CKOJILKO rpaMMmoB coiu coaepxurcs B 10 %
pacTBope, Jla’ke yKa3aB JOMOJHUTEIBHO €T0 MJIOTHOCTh MUJIU TEMIIepa-
TYypy-.

B nurepaTypHbIX M CHPAaBOYHBIX AAHHBIX OOBIYHO MPUBOASATCSA
MHTEHCHUBHBIE BEJIMYUHBI, KOTOPbIE MOTYT ObITh ONPEACIICHbl HE3aBU-
CUMO OT KOHKPETHOH cuTyauuu. Tak, B CIIPaBOYHHKAX HEJb3 MPH-
BECTH CBEJICHUS O Macce Wi 00beMe MPOU3BOJIbHBIX BEIIECTB, XOTA B
HUX TPEACTABIEHBI CBEICHUS 00 yJEIbHON TEMIOEMKOCTH, IJIOTHO-
CTU W APYIMX UHTCHCUBHBIX CBOMCTBaX M WX 3aBUCUMOCTH JAPYT OT
apyra, HalpuMep, JaBJICHUS Mapa OT TEMIIEPATYPhI.
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BapuantHocTh cucremsbl. [IpaBusio ¢as

IousiTHe HE3aBUCHUMOI0 KOMIIOHEHTAa. B TOM ciryyae eciu B
CUCTEME MPOTEKAET XUMHUYECKasi peakius, TO sl 00pa3oBaHUs BCEX
(a3 1OCTATOYHO BBECTH B CHCTEMY NEPBOHAYATIBLHO MEHBIIEE YUCIIO
BEILIECTB, YEM UX OKAXKETCA B pE3yJibTaTe peakuuu. Haumenrpliee yuc-
JIO BEILECTB, JOCTATOYHOE ISl 0Opa30BaHMs BceX (a3 CUCTEMBI B UX
IIPOM3BOJIBHOM KOJIMUYECTBE, HA3bIBACTCS YHUCIIOM HE3aBUCUMBIX KOM-
IIOHEHTOB CUCTEMBI.

ITpumep. B cucreme

CaCO3; = CaO + CO,

YHCJIO HE3aBUCHUMBIX KOMIOHEeHTOB K =2. B cucremy nocrarodHo
nomectuTh nomnapHo CaCOs;, CaO u CO,, uToObI 00pa3z0BaJICS TPETHIA
KOMIOHEHT. OH OKaXKeTCS 3aBUCUMBIM.

IloHsiTHe BAPUAHTHOCTH CHUCTEeMbl. BapHaHTHOCTh CHCTEMBI
OTpENIEIACTCS YMCIIOM MapaMeTPOB COCTOSHHS, KOTOPbIE MOYKHO H3-
MEHSATHh HEMPEpPhIBHO B HEKOTOPOM HHTEpPBAJIC MPH COXPaHCHHUH
IPEKHET0 YHuciIa KOMIIOHGHTOB M MpekHero uucia (as. Bapuant-
HOCTh HMHAuY€ HAa3bIBAIOT YKCIIOM CTeNeHer cB00OJbI C U pacCUUTHI-
BalOT U3 NpaBuia a3

C+d=K+II,

rae @ —uucio dasz, K — yuciao He3aBUCUMBIX KOMIOHEHTOB, I - unc-
JIO MapaMeTPOB COCTOSIHHS, BO3JCHCTBUE KOTOPBIX HA CHUCTEMY MBI
paccMaTpuBaeM B JAHHOM pacCyxJIeHuu. Eciau 3T0 Temmeparypa u
nasinenue, To 11 = 2. Ecau Tonbko Temnepatypa, to I1 = 1.

JAuarpamMmma cocTossHMS MHAUBHUAYAJIbHOIO BelecTBa. /[ua-
IrPaMMOMl COCTOSIHUSL HA3bIBAE€TCS COBOKYIIHOCTb TOYEK IIJIOCKOCTH,
KOOPJIMHATBI KOTOPBIX COOTBETCTBYIOT ONPEACICHHOMY COCTOSIHUIO
cucteMbl. Takue TOUYKU Ha3bIBAIOTCS (DUTYPATUBHBIMH.

PaccmoTpuM mpocrteninyo auarpaMMmy COCTOSIHUSA — JUarpam-
MYy COCTOSIHUSI MHAMBUIYaJIbHOTO BEIIECTBA, HE MNPETEPIIEBAIOLIETO
XUMUYECKOro n3MeHenus. [Ipumenum k Heil mpaBuiia as.

Bo Bcex Toukax aquarpammsl K = 1.
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OTta n1uarpaMMa NpeicTaBisieT cO00W PUCYHOK B KOOpJIMHATAaX

AABJICHHUC — TCMIICpATypad, TaK YTO 4YHUCIIO IIapaMCTPOB COCTOAHHA
I1=2.

€

T

@urypaTuBHbIE TOYKH OOBEIUHSIOTCS B TPU YaCTH IIOCKOCTU
U TPU JIUHUMU.

O6nactb 1 oTBEUaeT TBEPAOMY COCTOSHHUIO, 00JaCTh 2 - XKUJ-
KOMY COCTOSIHHIO, 00J1acTh 3 — ra3zoo0pa3HoMy. B kaxmol u3 »TuX
obnacteit @ = 1 u, cornacHo npaBuiy ¢gaz, C = 2. 3To 03Ha4YaeT, 4To
MO>KHO U3MEHSATh OJHOBPEMEHHO HE 00Jiee IBYX MapamMeTpOB COCTOS-
HUS, TaK 4YTOOBI COXPAHUThH MPEKHUE KOMIOHEHTHI M (pa3bl. ITUMHU
napaMeTpaMH COCTOSIHUS SIBJISIIOTCSI TEMIIEpaTypa U JIaBJICHUE.

KpuBas a oraensier 001acTi TBEPOTO U KUJIKOTO COCTOSIHUA U
OTBEUACT MX B3aMMHOMY Tepexony (TUTaBJICHUIO W KPUCTAJLTU3AIINN).
Kpusas b, ornenss *uakyro u ra3oByr0 ¢asbl, OTpakaeT MPOIECCHI
UCIapeHus U KoHaeHcauuu. Kpupasi C COOTBETCTBYET MPOLECCAM BO3-
TOHKHU U JeCyOIMMalnH, SIBIIASCh TPAHULIEN MEXAY KPUCTAJUIMYECKON
u razoBoi (azamu. Ha Bcex 3tux kpuBbix @ = 2 u, ciaegoBaTeibHO,
C = 1. D10 03HayaeT, 4TO TOJHKO OJMH MapaMeTp COCTOsTHHS (Temrre-
paTypy Wiu NaBJicHHUE) MOYKHO M3MEHSThH MPOW3BOJILHO. BTOpOii ma-
paMeTp HYKHO W3MEHUTb B CTPOTOM COOTBETCTBHUU C WU3MEHEHUEM
MIepBOTO, C TE€M, YTOOBl CHOBA OKa3aThCs Ha JIMHHUSX &, D mmm C u
obecnieuuts O = 2.

Touka O, sBisttomasics o0mEen s TpeX KPUBBIX U TPEX MOJIeH
ArarpamMMbl, Ha3bIBaeTCsS TPOHOU. B 3Toii TOUKe (ITpHU CTpOro 3a1aH-
HBIX TEMIIepaType U JaBJICHHUH) B CUCTEME OJTHOBPEMEHHO MPHUCYTCT-
ByIOT Bce Tpu (paszwl. [Ipu @ = 3 Oyner BoimonusaThess C = 0. D10 03-
HadvaeT, YTO HU OAWH MapaMeTp COCTOSHUS (HU TeMmrepaTypy, HU JaB-
JICHHE) HEITb3sl U3MEHUTH TaK, YTOOBI COXPAaHUTh BCE TPH (a3bl.
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Touka K Ha nuarpamme HazbiBaeTrcs Kputuueckoil. [Ipu nas-
JICHUAX BBILIE KPUTUUECKOIO PA3IAYUSA MEXKIY KUAKOCTBIO U NIapOM
MCYE3aI0T, U COOTBETCTBYIOIINM (ha30BBI NMEPEX0] OTCYTCTBYET.

3ameuanue 1. [Ipu P < Py xxuakas ¢asza He CylIeCTBYET HU NpU
Kakoi Temreparype. HarpeBaHue TBepmoro BellecTBa MPUBOJIUT K
BO3TOHKE, a oxJaxjaeHue — K aecyonumanuu. [Ipu P > Py BemectBo
IpU HarpeBaHWM CHaualla IJIABUTCS U Jajnee ucrnapsercs. [lpu oxia-
KICHUU Map KOHJEHCUPYETCS, U MOJyYEHHas KUIKOCTbh KPUCTAILIU-
3yeTcs.

3ameuanne 2. Bee nuaum @, b u C Ha gumarpaMMe HaKJIOHHBI.
DT0 o3Havaer, 4To (ha30BbIe MEPEXOIbI MOKHO OCYIIECTBUTH HE TOJIb-
KO MU3MEHEHUEM TeMIIEpaTyphl, HO U U3MEHEHUEM JIaBJICHUS, a TaKKe
OJTHOBPEMEHHBIM M3MEHEHHUEM O0OMX 3THUX MapaMETPOB COCTOSHUA.
Kpussie @, b 1 C nuMmeroT Maremarnueckue BuIpayKEHUs, U3y4acMbIC B
bu3nYeCcKON XUMHUM.

© 1993 -2012 A.A.Cubupkux



32

OCHOBHBGIE ITOHATHUA U 3AKOHBI XUMHNHA

CocraBurens:
Anexceit AnekceeBnd CuOUpPKUH

Koncnexm nexyuii no Kypcy Heop2anuuecKkoil Xumuu

denepaibHOE TOCYAAPCTBEHHOE OI0KETHOE
00pa30BaTEIbHOE YUPEKICHHUE BhICIIETO TPOHECCUOHATLHOTO
oOpasoBaHus «HUKeropoCKuii rocyapCTBEHHbIN
yauBepcuret uMm. H.W. JlobaueBckoro»
603950, Huxxnuit Hoeropon, nip. I'arapuna, 23

[ToamnucaHo B meyath . ®opmar 6084 1/16
bymara odcetnas. [leuats opcernas. I'apuurypa Taiimc.
Y. ney. 1. . Yu-usm. 1.
3aka3 Ne . Tupax 150 k3.

Otneuatano B Tunorpadun Huxeropoackoro rocyHuBepcuTeTa
um. H.W. JlobaueBckoro
603600, r. Hrwxuuit HoBropon, yn. bonbmas ITokposckas, 37
JInnensus 1111 Ne 18-0099 ot 14.05.01
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