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1. OCHOBHBIE XUMHWYECKHUE IIOHSITUSA U 3AKOHbI CTEXUOMETPUU

1.1. IlpeameT u 3aa4u XUMHH.
XuMusl Kak HayKa 0 BellleCTBaX U MX MpeBpalleHusX

Pemenne GoNbIIMHCTBA CrICHUANTBHBIX 33124 0a3UpyeTcst Ha MPUMEHEHHH OCHOB-
HBIX 3aKOHOB €CTECTBO3HAHHS B YCIIOBUSAX NPAKTUUECKOHN AEATEIBHOCTH YeJIOBEKa.
[TosToMy ycmienmHasi MPONU3BOACTBEHHAS ACSTEIBHOCT HEMbICINMA O€3 OCBOCHUS B
TOHM WJIM MHOM CTENICHN HayK O IPHUPOJE - B TIEPBYIO OYEPEab, MATEMATHKH, (DH3UKH
1 XHMHH.

Kypc Heopranndeckoif XMMHHU MO3BOJIIET CTYACHTAaM IIyOOKO M3yYUTh XUMHU-
YeCKUil cOCTaB HEOPTaHUIECKUX BEIIECTB, )KUBBIX OPraHM3MOB M 3aKOHOMEPHOCTH
XMMHYECKHX MPOLECCOB, JISKANX B OCHOBE XMMUYECKUX MpeBparieHnid. M3yyde-
HUE XMMHH IO3BOJISICT TOIYYUTh COBPEMEHHOE HAYYHOE IPEICTaBICHUE O
MaTepuu U (popMax e€ IBHIKEHHS, O BEIIECTBE KAK OJHOM M3 BHIOB ABIXKY-
mieiicss MaTepuu, O MEXaHHU3ME INPEBPALICHUS XMUMHYECKHUX COCAMHEHHH, O
CBOMCTBaxX TEXHMYECKHX MATEPHAJIOB U MPUMEHEHUH XHUMHYECKUX IIpOIec-
COB B CEIbCKOM XO35IMCTBE M B COBPEMEHHON SKOJOTMYECKOH mpakTuke. B
CBSI3U C 3THM IIPEACTABIAECTCS HEOOXOAMMBIM MPOYHOE YCBOCHHE OCHOBHBIX
3aKOHOB XMMHUHU M TEOPUHM XHUMHUHU, OBJIAJICHHE TEXHUKOM XMMUYECKHUX pacdé-
TOB, BBIPA0OTKa HABBIKOB CAMOCTOSTEJLHOTO BBIMTOJHEHHS XMMHUYECKHX JKC-
NEPUMEHTOB M 00001IeHHS HA0II01aeMbIX (aKTOB.

XuMus - HayKa O COCTaBe, CTPOCHMH, CBOMCTBAX M IPEBPAIICHUIX BEIECTB.
Lenp n3ydeHnst XMMHUM - OCBOUTH COBPEMEHHBIE TPEJCTABICHHS O CTPOCHHUAX KaK
aTOMOB M MOJIEKYJ, TaK U BEILIECTBA B 1I€JIOM, a TaKKe 00 OCHOBHBIX 3aKOHaX,
YIpaBISIOIINX IIPOLIECCaMU TIPEBpAIleHUs BelecTB. B pesynmbrare HEOOXOIUMO
OBJIAJIETh OCHOBAMHU KBAaHTOBO-MEXAaHHUYECKOTO MOAXOa K OIHCAHHIO MHUKPOMHPA,
CTPOEHMS aTOMOB, MOJIEKYT M KOHJCHCHUPOBAHHBIX (OPM BEIIECTBA; ITOHUMATh
000CHOBaHHUE MEPUOTUYECKOr0 3aKOHa; YMETh MPOBOJMUTH 3JIEMEHTapHbIe XMMHKO-
TEpPMOAMHAMHUYECKHE ¥ KMHETHIECKUE PACcUeThl; MOTYyIUTh HABBIKU IPOBEACHHUS MIPO-
CTBIX XUMUYECKHX OITBITOB.

W3yueHne XMMHYECKOTO COCTaBa HEOPTaHMYECKHX BEIIECTB M JKMUBBIX Opra-
HU3MOB, a TaKXe 3aKOHOMEPHOCTEM XHUMMYECKHX pPEaKlui, JIeXKallUuX B OCHOBE
OMOXMMHUYECKHX TPEBPALICHUI, 1aeT BO3MOXKHOCTb YIPABIATH IPOLECCAMH KH3-
HEZEATEIbHOCTH.

B pesynbraTe u3ydeHUs QUCLUILUIMHBI CTYJCHT JOJDKEH 3aKpEHNUTh OCHOBHBIE
XUMHWYECKHE TIOHATHA U 3aKOHBI, YCBOUTh HanOoJyiee Ba)KHBIC KHHETHYECKHE 3aKO-
HOMEPHOCTH XHMHUYECKHUX MPOIECCOB, H3YYUTh CBOMCTBA KOJIOMAHBIX PACTBOPOB,
CBOWCTBa OMOTEHHBIX 3JEMEHTOB M MX COCTUHECHUH, IMPEACTaBISAIONINX HAUOO0IIb-
M WHTEpeC AJs CHEeHUAINCTOB CENbCKOTO XO3SHCTBA, MMETh MPEICTAaBICHUE O
Ka4eCTBEHHOM aHAJIN3€ W OCHOBHBIX METOJaX KOJMYECTBEHHOTO.
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1.2.MexayHapoaHasi HOMEHKJIATYpa HEOPraHMYEeCKHUX COeMHEeHMit

OCHOBOI XMMHUYECKHX BEIECTB SIBISIOTCS XMMUYECKHE coeTuHeHus. B HacTo-
slIee BpeMsi H3BECTHO OKO0JI0 20 MIIJIMOHOB XUMUYECKHX COEIUHEHHUH, OOJIbIIMH-
CTBO M3 HHX SIBJIAIOTCS OpPraHWYeCKHMMH. TeM He MeHee, HECKOJIBKO MUJUIMOHOB
XUMHYECKUX COCIMHEHUH OTHOCSTCS K HEOpraHM4YeCKuM BelecTBaM. HecMoTpst Ha
CTOJIb MHOTOYHCJIEHHBIH COCTaB, OOJIBIIMHCTBO HEOPraHMYECKUX COSIUHEHHH
YKJIQABIBAIOTCS. B OOLIYIO CXeMy KJIaCCH(HKAIMH, KOTOPas BBIMIAOUT CICIYIO-
M 00pazoM.

1. Memannwt u nememaniwt npocmbole geuiecmea
2. Oxcuowvl

3. Ocnoeanus C10JICHbLe

4. Kucnomut eewecmea

5. Conu

CyIecTBYET CBA3b MEXIY YKA3aHHBIMH KJIaCCAMM, YTO MO3BOJIIET MOIy4YaTh Be-
IIECTBA OIHOTO KJlacca M3 BEHIECTB ApYyroro kiacca. Takast CBS3b HAa3bIBACTCS 2eHe-
muuyeckou. Ee ynoOHO 0T0Opa3uTh B BUAE OJOK-CXEMBI:

METAJLIbI HEMETAJLJIbL

¢ 2
| OKCUIBI OKCHB
METAJJIOB . HEMETAJIOB
(ocHoBHBIE) | (xmcaoTHbE)
476 7

OCHOBAHMSA KMCHOTBLL |

Heopranuueckue BEIIECTBA MOAPA3CISIFOTCS HA MPOCTHIE, COCTOSIINE U3 aTO-
MoB ojiHOro 3nemenTa (O,, Cly, Sg, Py, O3, CU ¥ T. 1.), ¥ CIOXHBIE, COCTOSIIHE U3
atromoB Heckonbkux 3nmemeHToB (NaCl, K,COjz, (NH,),Cr,07 1 1.11.).

IIpocTeie BemecTBa AeNsATCS Ha Mmemannst (007amal0T METaNTMYeCKuM Omec-
KOM, TUIACTUYHOCTBIO, TEIUIO- M JJIEKTPONPOBOJIHOCTBIO) U Hemematvl (He 00Ja-
JIAFOT COBOKYITHOCTBIO CBOMCTB METAJLIIOB).

Hanpumep, Mens mmeer 0iieck, XOpOIIO NMPOBOAWUT TEMJIO M AIEKTPUIECKHUH
TOK, TUTACTUYHA (M3 Hee NeNaroT mpoBoaa). Menb — Metai. Cepa — MOPOIIOK KeJ-
TOTO I[BETA, TUIOXO MPOBOIHUT TEILIO, HE MPOBOIUT TOK. ITO HEMETAILIL.

Kpucrammuueckuii KpeMHUI MMEET METaUTUIECKUH OJIECK, TEIUIO M 3JICKTPO-
MPOBOJICH, HO XPYIIOK, MO3TOMY KPEMHHI — HEMETaJLI.
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CroxHble BellleCTBA Pa3HOOOPA3HbI: OKCHUIBI, OCHOBAHHUS, KUCIOTBI H CO-
nu.Ha3BaHue CIIOKHBIX HEOPTAaHUYCCKUX BEIICCTB MATCsA KaKk B COOTBETCTBUU C
MpaBUJIAMH, MPHHATBIMH B PYCCKOS3BIYHOW JIUTEpAType IO XUMHH: Ha3BaHHE
3NEKTPOOTPHUIIATSIIFHON YacTH (aHHOHA) AaETCSl B MIMCHHUTEIBHOM MajiekKe, Ha3Ba-
HHUE AJICKTPOIOJIOKHUTEIBHON YacTH (KaTHOHA) — B ponuTenbHoM manexke(Fe,03 —
okcup skene3a (111)); a mo mpaBumamM MexIyHapOJHONH HOMEHKIATYpPE, COTJIACHO
KOTOPO# cHayalia Ha3sIBAETCs KATHOH, a 3aTteM aHuoH (Fe,03- sxene3zo(l11)-okcun).

OKCuodbl—CI0XHBIE BEUISCTBA, COCTOAIINE U3 JIBYX AJIEMEHTOB, OJIMH U3 KOTO-
PBIX KHCIIOPO/I B CTETICHN OKUCIICHHUS -2.

422 42 2 +12 4522

Hanpuwmep, CaO, Fe,03, N,O, P05

Oxcu/ipl KIacCU(HUIUPYIOT MO0 CBOMCTBAM Ha Hecoreobpazyouue (0e3pa3nmd-
HBIE), KOTOPEIM HE COOTBETCTBYIOT KHCIOTHI, ocHOBaHHS U coiu (3ro N,O, NO,
CO, SiO), u coneobpaszyrowue. TlocaenHue easATCs Ha:

— KUCZIOMHble, KOTOPBIM COOTBETCTBYIOT KHCJIOTHI; OHH 00pa30BaHbI HEMETal-
JIAMH ¥ TIEPEXOJHBIMU 3JICMCHTAMH B CTEIICHIX OKUCJICHUsS Oojee +4 (Hampumep,
CO,, CrOz, Mn,0y, 803),

— OCHOGHble, KOTOPHIM COOTBETCTBYIOT OCHOBAHHS; OHH 00pa30BaHbI METAJUIH-
YECKHMMHU 3JCMEHTAMH M IEPEXOJHBIMH JJICMEHTAMH B CTCICHSIX OKHUCIICHUS
MenbIne +3 (Hanpumep, K,0, CaO, CuO, MuO);

— amghomepHvie, KOTOPBIM COOTBETCTBYIOT aM(OTEpHBIE THAPOKCHUIBI; OHU 00-
pa30BaHbl TEPEXOJAHBIMU 3JIEMEHTAMH C IMOCTOSHHBIMU CTEICHSIMH OKUCIICHHS
(Zn0O, Al,03, BeO) u ¢ nepemeHHbIMU cTeneHsMu okucienus +3, +4 (Cr,0s,
Fe,03, MnO,). K amdotepHBIM OKCHIaM OTHOCHTCS Takke Boga H,O.

Kucnompl—CnoxHbpIe BEIIECTBA, MPHU AMCCOLHUAIMH KOTOPHIX 00pa3yroTCs Ka-
THOHBI BOJIOPO/Ia ¥ AaHHOHBI KUCIIOTHOTO OCTaTKa.

Hanpuwmep, HCl —H" + CI'; H,S0, —2H" + SO,*

KuCI0ThI KITacCUPHUIUPYIOT:

1) mo cocraBy KHCIOTHOTO OCTaTKa Ha KuUCIOpoocodepaicaujue, HaIPUMED
H,SO4, HNO3, H3POy, u 6eckucrnopoonsie, nanpumep H,S, HCI, HBT;

2) 10 YKCITy aTOMOB BOAOPO/Ia, CIIOCOOHBIX 3aMEIIAThCsI Ha METAIL:

— oxuoocuossle: HCI, HNO;3;, CH;COOH;

— nByxocHoBHBIE: H,S, HySOy;

— TpexocHoBHbIE: H3POy;

3) 1O CTeeHH JUCCOIIAAIIIH:

— cunbhbie: HNO3, H,SO,, HCI, HBr, HI;

— cpennne: HySOgz, H3POy;

— cinabeie: HF, H,COs, H,S, H,SiO3, opranuueckue KUCIOTHIL.

OcHoéanua— CIOXHBIE BEUIECTBA, NMPH IHCCOUMAIMM KOTOPBIX B KadecTBE
aHUOHOB 00Pa3yIOTCS TOJBKO THAPOKCHI-aHUOHBI.
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Hanpumep, NaOH — Na'+ OH-

1) o pacTBOPHUMOCTH:

— nepactBopumsbie: CU(OH),; Mg(OH),;

— pactopumsie: NH,OH, KOH, NaOH, Ba(OH),;

2) IO CTEeNEeH! JUCCOIMALUN:

— cunbHble (mwenoun): NaOH, KOH, Ca(OH),, Ba(OH),;

— cnabeie: NH;OH, Cu(OH),, Mg(OH),;

3) 1o YHCITy TUAPOKCHIBHBIX TPYIII:

— opnokucaoraeie: NaOH, NH,OH;

— meyxkuciotasie: Ca(OH),, Cu(OH)y;

— tpexkucinotheie: Fe(OH)s.

Cotu — CIOXHBIE BEIIECTBA, B COCTAB KOTOPBIX BXOJSAT KATHOHBI, OTIUYHBIC OT
KaTHOHOB BOJIOPO/A, U KUCIOTHBIC OCTATKU.

ITo cocraBy cosu OBIBAIOT:

cpenHue (HOpMabHbIC) — COMIEPIKAT KATHOHBI OJIHOTO BHJIa M aHUOH KHUCJIOTHO-
ro octatka: Na,SOy4, KC1, Cas(POy),, NH,C1;

KHCJIBIC — OT CPEIHUX COJIeH OTIIMYAIOTCS HATMYMEM KaTHOHA BOJIOPO/IA:

NaHSO,, CaHPO,4, NH4H,POy;

OCHOBHBIC — OT CPEIHHX COJICH OTIMYAIOTCS HAJIMYHUEM THUAPOKCHI-aHUOHA!
AIOHSO,; MgOHCI, (CuOH),COs;

JIBOMHBIEC — coziepkat kaTuoHbl AByX BuI0B:KNaSO,, NH,Cr(SO,),;

CMelIaHHbIe — cojiepkat aHnoHbl BYX BH0B: CaOCly, Mg,(PO4)F;

KOMIUTEKCHBIE — cojiepkat komrutekcHbii noH: Na[AI(OH),], [Cu(NH3),]SO,.

Homenknatypa — COBOKYIHOCTh TPaBHJI, HA OCHOBAaHHU KOTOPBIX JAIOT Ha3Ba-
HUs BemniectBaM. HoMeHKIaTypa MOKeT ObITh CHCTeMaTHuecKas (MEeXIyHapOJ-
Hasl), palliOHAJIbHAs U TPUBHAJIbHAS (MCTOPUYECKH CIIOKUBIINECS HA3BAHUA).

OKCHIBIC TIOMOIIBIO CUCTNEMAMUYECKOU HOMEHKAAMYPbl HA3bIBAIOT € HCIIOJb-
30BaHHEM YHCIUTEIbHBIX, 0003HAYAIONIHNX KOJUYECTBO ATOMOB KaXKIOI'O 3JICMEH-
ta: 2 - 14, 3 - Tpy, 4 - TeTpa, 5 - neHra, 6 - rekca, 7 - remnta, 8 - okra, 9 - HoHa, 10 -
neka. CO, - nuokcun yriepona; N,Os - meHTtaokeu ] quas3ora.

Mo payuonansroli HoMeHKIAMYpe TOCHE CIOB «OKCHJ ...» YKa3bIBAeTCS CTe-
MeHb OKHUCICHUs 3NeMeHTa, obpasyromiero okcua:CO, — okcua yriaepoaa (1V),
N,Os — okcup azota (V). Eciiu cTeneHp OKUCIIEHUS Y 3JIEMEHTa IOCTOSIHHA, OHA HE
ykasbiBaeTcsi: CaO — okcuJ KaJbIusl.

Tpusuanvhvie Hazeanusn: CO — yrapubiid ra3; CO, — yrnekucnslit ra3; SiO, —
kpemueseM, kBapi; Al,03 — rmuHO3eM; CaO — xoKeHasl U3BECTh, HETalICHAs W3-
BecTh; N,O — Becesimuii ras;

OCHOBaHMUS 110 PAYUOHATILHOU HOMEHKIAMYpe HA3bIBAIOT TaK: «THIPOKCHL ...»,
3aTeM B CKOOKaxX YKa3bIBACTCs CTEIEHb OKUCIICHHS MeTauia. [Ipu MOoCTOSHHOM
CTETeHH OKHWCIeHus oHa He ykaspiBaercs. Fe(OH), — rumpoxcunm sxemesza (I1);
Fe(OH); — ruapoxcun xenesa (111); NaOH — ruapokcun natpus; NH;z-H,0 — run-
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pokcun amMmoHus. Tpusuanvusie Hazeéanus: NH; H,O — HamatepHBIi cruprT;
Ca(OH), — rameHas n3BecTb, M3BecTKOBas BoJa (B pactBope); NaOH — enxwuii
Hatp; KOH — enxoe kanu; Ba(OH),— enkuii 0apur.

Kucnorsl 110 payuonanvnoii Homenkiamype Ha3bIBAIOTCS 10 PyCCKOMY Ha3Ba-
HHIO XUMHYECKOT0 DJIEMEHTa C UCIIOJIb30BaHUEM pa3HbIX cy(pduKkcos:

H,SO, — cepnast; H,SO; — cepuucras; HNO; — azorHast; HNO, — a3otucras;(-H,
-OB, -€B - BBICIINE KHCJIOTHI; -KCT; -OBaT; -OBATUCT — HEBBICIIIME KUCIIOTHI.)

BeckucnoponHble KHCIOTH HAa3bIBAIOTCA 3IE€MEHTOBOIOpoaHbIMU: H,S — cepo-
Bozpopoanast; HCIl — xmopoBogoponnast. Tpusuanvivie nazeanus: HF — maBukoBast
kucnota; HCl — consaas kucnora; HCN — cuamneHas xuciora; H,SO, — kymopoc-
Hoe macno; CH3COOH — ykcycHas kuciora.

Tadoam Ima 1. (I)OpMyJ'l])l U Ha3BaAHMEC KUCJIO0T U KUCJIOTHBIX OCTATKOB

Kucnora AHUOHBI
HasBanue
Hazpanue Dopmyna KHMCIIOTHBIX Dopmyina
OCTATKOB
®dropoBogopoaHas HE Dropun =
(maBHKOBast)
X10poBogOpOIHAS HCl Xuopia cr
(consiHas)
BbpomoBosopoaHas HBr Bpomupg Br
Wonosonopoanas HI Honnn I
IlnanoBosoposiHas HCN Inannn CN”
CepoBopmopoHast H,S Cynbbun SZ
CeneHoBOIOpOJHAS H,Se Cenenun Se”
VronsHas H,CO3 Kapbonar CO*
Kpemuunesas H,SiO3 Cunukat Si0g>
Optodocdoprast H3PO4 Optodocdar PO,*
AsotHas HNO; Hurpat NO3
Aszortucras HNO, Hurpur NO,
CepHnas H,SO, Cynbdar S0,%
Cepaucras H,SO; Cynbbur SO5>
XpomoBast H,CrO4 Xpomar Cro/~
JuxpomoBast H,Cr,0; Jluxpomar Cr,0;%
Mapranmuosast HMnNO4 ITepmanranat MnO4

Coum no payuoHanvbHoU HOMEHKIanype Ha3bIBAIOT C MOMOILIBIO JIATUHCKUX
KOpHEil 2JIEMEHTOB M Pa3HbIX CYP(UKCOB: -Ua — OSCKUCIOPOIHBIC COJH, -UT — CO-
JIM HEBBICIINX KHCIIOT, -aT — COJIM BBICIINX KHCIIOT, Jajiee YKa3blBaeTCsl KaTHOH U
ero creneHb okucieHus (ecnu ona nepemennas): NaCl — xiopun vatpus; Na,SO3
— cynbbur Hatpusi; Na,SO4 — cynedat Hatpusi; Fe(NO3); — Hutpar xenesa (111).

B Ha3BaHMAIX KHUCIIBIX COJICH MCMOJb3YeTCs NpedUKe THapo-:

NaHCO; — ruapokapOoHaT HATPHSL.
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B Ha3BaHUAX OCHOBHEIX COJIEH — Mpe(UKC THAPOKCO-!

CUuOHCI - ruapokcoxiopua memu (11).

Tpusuanvhvie nazeanus: NaCl — nosapennas conb; CuSOy4-5H,0 —MenHblit Ky-
nopoc; CaCO3 — men, Mmpamop, u3BecTHsk; HYS — kunoBaps; Na,CO3; — kambIHU-
poBanHas cona; NaHCO; — muteeBas (muieBas, yaitnas) cona; KC103 — 6eproi-
neroBa cosib; KMnO, — MapraHioska.

Xumuueckue ceoiicmea oKcuoos

Kucromuvle oxcuovl pearupyroT cO IIET0YaMH; OCHOBHBIMH U aM(OTEPHBIMH
OKCHJaMH; C BOJOH, ecii 00pa3yromascs KUCIoTa pacTBopuMa. Hampumep:

SO; + H,O — H,SO, (kuCcIoTHBIH OCTaTOK 8042' OyzeT TpUCYTCTBOBaTh B
MPOJyKTaX KUCIOTHO-OCHOBHBIX B3aumo ieiicTeuii okcuaa cepol (V1)).

503 + 2NaOH — N325Q4 + Hzo

503 + Ca0 — CaSO4

OcHo6HblE OKCUObI PEATHPYIOT C KUCIOTAMH; KHCIOTHBIMH M aM()OTCPHBIMU
OKCHJIaMH; C BOJIOU, €CJIH IIPU 3TOM 00pa3yeTcsi pacCTBOPUMOE OCHOBAHHE.

Hampumep:

Na,O + H,0—2NaOH

Na,O + CO, — Na,CO,

Na,O+ A|203 —2NaAlO,

Na,O + 2HCl —2NacCl + H,0

Amgpomepnvie oxcudvl pearupyroT ¢ KUCIOTaMH, IIEI0YaMH, KHCIOTHBIMH H
OCHOBHBIMH OKcHIamu. Hampumep:

Al,O3 + 3503 — Aly(SOy)3

A|203 +3H2504 — A|2(504)3 + 3H20

Al,O3 + Na,O — 2NaAlO, - meTaaaroMUHAT HATPUSL.

Al,03 + 2NaOH — 2NaAlO, + H,0

Al,O3 cootBetctByeT ambotepusiii ruapokcun Al(OH)s, KoTopblii B BiIe Kuc-
J0TBI MOXHO 3amucath kKak H3AlOg; u3 atoit dopmyssl HyxHO BbdecTh H,O,
ocranercs HAIO,. AlO, 6y/eT KHCIIOTHBIM OCTATKOM B TIPOIYKTaX PEAKIUil OKCHU-
Jla aJTFOMHUHUS C OCHOBAaHUSMH U OCHOBHBIMH OKCHIaMH.

Xumuueckue ceoiicmea ocHO6aHuil

Pacmeopumvie ocnoganus pearupyror ¢ KUCIOTaMU; KUCIOTHBIMU OKCHJIAMU; C
HEKOTOPBIMH COJIIMH, €CITH 00pa3yroTcs ra3, 0CaJoK WIH BOja; ¢ aM()OTepHBIMU
OKCHAAaMHU U rujipokcuiamu. Hanpumep:

NaOH + HC1 —NaCl + H,0O

2NaOH + SO, — Na,SO, + H,0O

2NaOH + CuCl,—2NaCl + Cu(OH),

2NaOH + ZnO -— Na»,Zn0O, + H,0O

NaOH acis0pt AL(OH)3—Na[AI(OH).]
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Hepacmeopumvle ocnoeanusi pearupyioT ¢ KUCJIOTaMH, HEKOTOPBIMU KHUCIIOT-
HBIMH OKCHJIAMH, Pa3jiaraloTcs Py HArpeBaHUU HA BOAY U OKCHJ] METaJlIa:

CU(OH)2 + H,S0, —»CuS0QO, + 2H,0

2CU(OH)2 +CO; — (CUOH)2CO3 + H,0

Cu(OH); — CuO + H,0

Amgpomepnoie 2udporcudvl 00TaNAIOT CBONCTBAMU HEPACTBOPHMEBIX OCHOBA-
HU, HO JOTMOJIHUTEILHO MOTYT BCTYNATh B PEAKIIMH KOMILUIEKCOOOPA30BaHUSA CO
IeJT0YaMH:

Zn(OH), + 2NaOH — Nay[Zn(OH),]

Xumuueckue ceoiicmea Kucjiom

KucnoTs! B3anMOIEHCTBYIOT ¢ METaJUIaMH, CTOSIIAMH B PSAAY HAIPSDKCHUN 10
BOJOPO/Ia; ¢ OCHOBHBIMH U aM()OTEPHBIMH OKCHAAMHU U THAPOKCHIAMH; C COIISIMH,
€CJIM TPU 3TOM 00pa3yeTcsl 0Cal0K, ra3 WIM MaJOAMCCOLUUPYIOIEEe BEIIECTBO.
Hanpumep:

H2504 +7Zn — ZI’ISO4 + HZ

H,SO,4 + ZnO — ZnSO, + H,O

H2504 + Zn(OH)2 —>ZnSO4 + 2H20

H2504 + KzCOg — K2804 + Hzo +C02

KpemHmeBas KuCIIoTa MOXKET pearupoBaTh TOJBKO CO IIEIOYaMH, TaK KakK He-
pacTBopuMa.

CepHucTas, yronpHas ¥ KpeMHHEBas KHACIOTHI pasiaraloTcs Ha BOAY U COOT-
BETCTBYIOIIMIA KUCIIOTHBIA OKCHI COTJIACHO YPaBHEHHIO PEaKIINU

H2303 — Hgo + 902
BeckuciopoiHbie KUCIOTHI 00J1a1al0T BOCCTAHOBUTEIHBIMU CBOMCTBAMH:
2 0 0 -
H,S + Br,—S+2HBr

KoHnienTpupoBaHHble CepHas U a30THAsE KUCIIOTHI SBISIOTCS CHIIBHBIMU OKHC-
JIATENSIMA. A30THAsI KHCJI0Ta MOJKET B3aUMO/IEMCTBOBATh C METAJIJIAMHU, CTOSIIUMU
B sy HANpsDKEHHH Kak JI0, TAK U TOCJIE BOAOPOA; MPU 3TOM 00pa3yroTCs COJb,
BOoAa M poaykT BoccTtaHoBIeHU a30oTa (+5) (NHs, Ny, N,O, NO, NO,), xotopsrit
3aBHCUT OT AKTUBHOCTH METajUla M KOHIICHTpPAIUM KUCIOTHL. [lpm B3ammopeii-
CTBHH KOHIICHTPUPOBAHHOHN a30THOI KHCIOTBHI C METAJUTAMU BOJOPOJ HE BBIICIS-
eT. Hanpumep:

Cu+ 4HNO3(K) —’CU(NO3)2 + 2N02 + 2H20

KonueHTprpOoBaHHas cepHas KHCIOTA IPH B3aMMOJICHCTBHH C METaLIaMH 00-

pasyer coJib, BOLY U IPOIYKT BoccTaHOBIeHHs cephl (+6) (H,S,S,S0,):
Hg + 2H,S0, — HgSO4 + SO, + 2H,0

Xumuueckue ceoiicmea coneii
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Comu BCTymaoT B peakiiny 0OMeHa ¢ KUCIOTaMH, MIeJI0YaMHu, IPYTHMHU COJS-
MH, €CITU MPHU 3TOM 00pa3yrOTCs Ta3, OCaJOK WIH MAJIOJUCCOIUUPYIONICE BeIle-
CTBO:

Na,CO; + H,S0,—Na,S0O, + H,0 + CO,

Na,CO; + Ba(OH)2—>2NaOH + BaCO;

Na,CO; + CaCIz — 2NaCl + CaCO3;

Counu c1abbIX KUCIOPOJICOJACPKALINX KUCIOT MOT'YT B3aUMOJICHCTBOBATh C OK-
CHJIaMH, COOTBETCTBYIOIUMH 00JIee CHIIFHBIM HITH MEHEe JIETYIHM KHUCIOTaM:

Na,CO; + SO;—Na,SO, + CO,

N32CO3(Kme.)+ S|02 — Na28i03 + CO,

Kucpie comu B3anMOACHCTBYIOT CO MIETOYAMHU:

NaHCO; + NaOH —Na,CO; + H,0

OCHOBHBIE COJIH PEaTrHPYIOT C KHCIOTaMH:

CuOHCI + HCI—CuCl, + H,0O

MHorue conu pasznararorcs (HepacTBOPHMBIE KapOOHATBI, CHIIMKATHI, CYIIb(HU-
TBI; CYJIb(AThI TSKEIBIX METAJUIOB, BCE HUTPATHI, BCE COJIH AMMOHUSI; KHCJIBIC COJIU
pasjararoTcs Ha KUCIIOTY M CPEIIHIOIO COJIb, OCHOBHBIC COJIM — HA OKCHJI METalia U
kucioty): CaCO3z — CaO + CO,

NH,C1 — NH;3 + HC1

2CuS0O, — 2Cu0 + 280, + O,

2NaHCO; — Na,CO3 + H,0 + CO,

2Cu(NO3), — 2Cu0O + 4NO, + O,

(CuOH),C0O3 —2Cu0 + H,0 + CO,

Con BCTYMAIOT B PEAKIMH 3aMEIISHHS C METaIIaMHU, €CJIH METaJll B COCTaBe
COJI MEHEE aKTUBCH, YeM IPOCTOE BEIIECTRBO:

CuSO, + Zn — ZnSO, + Cu

Ilonyuenue oxcuoos, 0cHoganuil, KUcjiom, coei

Oxcuapl MOIy4aroT:

1) ropeHueM U OKHUCIEHHEM MPOCTHIX U CIOXKHBIX BEIIECTB!

C+0; — CO,y N, + 0, — 2NO;

CH4 + 202 i C02 + 2H20,

2) pa3yioykeHHeM HEKOTOPBIX KHCIIOT, OCHOBAHHUH, COJEH:

CaCO; — CaO + CO,

H23i03 — H,0O+ S|02

Cu(OH), — CuO + H,O

3) U3 APYrHX OKCHIIOB BOCCTAHOBJICHHEM, OKHCICHHUEM WK pa3noxkeHuem: CO,
+C — 2CO; 2NO + O, — 2NOy; 2N205 — 4NO, + O,

Ilenoun nosryyaroT:

1) B3auMOIeiCTBUEM METAIIOB, HX OKCHUJIOB, THIIPHOB C BOJOM:

2Na + 2H,0 — 2NaOH + H,
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Na,O + H,O — 2NaOH

NaH + H,O0 — NaOH + H,

2) 3NEKTPOTH30M PACTBOPOB COJICH:
2NaCl + 2H,0 — 2NaOH + Cl,+ H,

HepacTBoprMble OCHOBAaHHMSI TOJYYarOT JCHCTBHEM IIEIIOYEH HA COOTBET-
ctByromrue conu: CuSO4 + 2NaOH— Cu(OH),| + Na,SO,.

BeckuciopoHbie KHCJIOTHI TOTYYatoT:

1) mpsamem curaTe3oM: Hy + Cl, — 2HCI

2) BBITECHEHHEM U3 COJIel 00jiee CHIBbHBIMU KUCIOTaMHU:

Na,S + HC1 — H,S + 2NaCl

win MeHee netyuumu kucinoramu NaCl + H,SO4 — NaHSO, + HCI

3) Kak MOOOYHBIN MPOAYKT TAJIOTCHUPOBAHMUS ATKAHOB:

CH4 + Clz g CH3C| + HCI

Kuciiopoacoaep:kanime KUCIOThI TOTYJIarOT:

1) ruapaTaiueil COOTBETCTBYIOIINX OKCHIOB (AHTHAPHIOB):

803 + Hzo — H2804

2) 3MeKTPOIN30M PaCTBOPOB COOTBETCTBYIOIIUX COJIEH:

2CuS0O, + 2H,0 — 2Cu + O, + 2H,S0,

3) OKHCJICHHEM MPOCTHIX U CIOXHBIX BEIIECTB a30THOH KHCIOTOW W APYTH-
MH CIIOKHBIMH OKHCIIMTEIISIMHU:

S + 6HNO;(— H,SO, + 6NO, + 2H,0

HzS + 4C12 + 4H20—> HzSO4 + 8HCl

4) KUCIIOTHI MOYKHO BBITECHHUTH U3 COJICH 0OJiee CHIIbHBIMU MIIM MEHEE JICTYY -
mu kuciaoramu: Na,SiO; + 2HCI — 2NaCl + H,SiO;

CyIiecTByeT OTPOMHOE KOJHYECTBO CIOCOOOB MOJTyYeHHs COJIeii.

Haunbonee THINYHLIE U3 HUX — B3aUMOJIENCTBHE:

1) xucnotsl ¢ metauiom: Mg + H,SO,— MgSO, + H,

2) kucnoThI ¢ okcuaom merawia: MgoO + H,SO,— MgSO,4 + H,O

3) KUCIIOTHI C TUAPOKCHIOM METaJlIa!

Mg(OH), + H,SO,— MgSO, + 2H,0

4) kucnotsl ¢ conpro: MgCO; + H,SO, — MgSO, + H,O +CO,

5) KUCIIOTHI C COJICTIONOOHBIM BEIIECTBOM (THAPUAOM, IEPOKCUIOM, KapOUIOM
U T. I[) CaCZ + HzSO4 — CaSO4 + CZHZ

6) wenoun ¢ Hemeramom: Cl, + 2NaOH — NaCl + NaClO + H,0

7) mienoun ¢ kucaotHeM okcugom: 2NaOH + CO, — Na,CO; + H,O

8) menmoun ¢ compro: 2NaOH + CuCl, — Cu(OH); + 2NaCl

9) comu ¢ metaiiom: CuSO,4 + Zn— ZnSO, + Cu

10) conu ¢ conbro: CuSO,4 + BaCl,— BaSO, + CuCl,

11) kuciaoTHOrO OKCHAa ¢ OCHOBHBIM OokcuaoM: CaO + CO, — CaCOs;

10
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12) xucnotHoro okcuzaa ¢ conbto: Na,COz; + SO,— Na,SO; + CO,
13) meramna ¢ Hemetamuiom: 2Fe + 3C1, — 2FeCl;

Pexe MCnosp3yoTCs TaKKue CoCo0bl, KaK:

1) oxucnenune apyroi conu: 3PbS + 40; — 3PbSO,

2) BoccTaHOBIIeHHE ipyroi comu: BaSO, + 2C — BaS + 2CO,
3) pasnosxkenue apyroi comu: 2KCIO; — 2KCI + 30,

Kucnvie conu nonydaror:

1) HeTroNTHOW HEeWTpaIH3annueil KUCIOT:

H,SO, + NaOH— NaHSO, + H,O

2) HeToJIHOW HeWTpanu3anuel KUCIOTHRIX OKCHIOB:

CO, + NaOH — NaHCO,

3) B3aMMOJICHCTBHEM CPEAHUX COJICH C KHCIOTaMU (C KUCIOTHBIMU
OKCHIaMHBPACTBOPAX):

Na,SO, + H,SO,— 2NaHSO,

Na,CO; + H,0O + CO, — 2NaHCOg;

NaCl + H,SO4 — 2NaHSO, + HCI

4) rugponmsom codeit: Na,CO3 + HOH «» NaOH + NaHCO;3
OcHogHble cou TIOTYYaIoT:

1) HemoyTHOM HeWTpaIu3anKueil OCHOBaHUI:

Cu(OH), + HClI — CuOHCI + H,0

2) B3aUMOJCHCTBHEM OCHOBAHMH C KMCIOTHBIMH OKCHIAMHE:
2CU(OH)2 +CO, — (CUOH)2CO3 + H,0

1.3.0cHOBHDbIE MOHATHS XUMHH

Baxnelimeil 4acTbl0 COBPEMEHHOTO €CTECTBO3HAHUS SBJISETCS XUMUS — HayKa
0 BEIleCTBaX, X CBOMCTBAaX W MPEBpAIICHUSAX MX APYT B Apyra. Bce xumudeckue
BEIIECTBA COCTOSAT W3 YACTHUIl; XUMUYECKUE TPEBPAICHHUS CBA3BIBAIOT, MPEXKIE
BCEro ¢ TaKMMM YacCTHIAMM, KaK aTOM, MOJIEKYJ]a, SIIPO, MPOTOH, HEUTPOH, JEK-
TPOH, UOHBI, PaJIUKAaJIbIL.

AToOMHAasi YacTHIA— MeIbYalIas, XMMHAYECKH HeACIMMas 9acTHIIA, COCTOS-
1asi U3 MOJIOXKUTEIBHO 3aPSKEHHOTO SIApa U OTPULATENILHO 3apSKEHHBIX 3JIEKTPO-
HOB.

Crnenyer pa3ianuaTh dJIEKTPOHEHTpaIbHble ATOMHBIE YACTHUIIBI — AaTOMBI U 3aps-
JKEHHBIE ATOMHBIE YaCTHUIbI — aTOMHBIE HOHBI.

ATOM — Menbyaiiiuas, 3JIEKTPOHEUTpaJIbHAs, XMMUUECKU HeAelnMasl 4acTHLa,
COCTOSIIIAsT M3 TIOJOXHUTEIHLHO 3apsDKEHHOTO S/Ipa M OTPHIATENBHO 3apsHKEHHBIX
anektpoHoB. IIpumepsr atomos: H, F, Ca.

ATOMHBIH MOH — MeJbyaiilas, 3apspkeHHasi, XMMUUECKH HeJlelMMasi 4acTula,
COCTOSIIIAsT M3 TIOJOXHUTEIHLHO 3apsDKEHHOTO S/Ipa M OTPHIATENBHO 3apsHKEHHBIX
3J1eKTpOoHOB. [IprMepbl aTOMHBIX nonos:H*, A|3+, Sz', F.

OO Mpr3HaK aTOMHBIX YaCTHUI] — HATMYNE B HUX OJHOTO siapa. Bakueimu-
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MH KOJHWYECTBEHHBIMH XapaKTEPHCTUKAMH JI0O00W aTOMHOI YacCTHIBI SBISIOTCS
«npomornHoe uucao» Z (4UCI0 MPOTOHOB B S/IPE, €ro MOJOXKHUTEIBHBIA 3apsa) U
«maccosoe yucio» A(obiee yucio npoToHoB U HeHTpoHOB (N) B sape):
A=Z+N.
XumMuyeckuii 3JieMeHT — BUJ] aTOMHBIX YaCTHI] C OJMHAKOBBIM 3apsiOM SiAEp
(C 0IMHAKOBBIM MPOTOHHBIM YUCIIOM). KaxkbIil XUMUUYECKUN SJIEMEHT UMEET CBOE
Ha3BaHME U CUMBOJI. B HacTosiee BpemMst u3BeCcTHHI 118 XUMHUYECKUX 37€MEHTOB.
IMocrosinnasi aToMHO# Maccbl (My, U) — ¢u3nUecKas BEJIWYNHA, UMCICHHO
12
paBHas OTHOM JBEHAAATON MacChl aTOMa HyKJIMJa 6C :
~m,(5C) 19926-12*° xr
’ 12 12 ,
PaHbIIe 3Ty BenmMYMHY Ha3bIBalld «aTOMHAs CIAMHHUIA MAcChD» (4. e. M) WJIH
«yriepomHas eauHHIA» (. e.). B Ouomoruveckoi iureparype BCTpedaeTcs emié
OJIHO ycTapeBlllee Ha3BaHME 3TOH BenuuHbI — «JlaneTon» (Da).
OTHocuTe/IbHAS aTOMHasi Macca 3jemMenta A.(J) — BeluurHa, paBHAas OT-
HOIICHUIO Cpe[[Heﬁ MacCChl aTOMHBIX YaCTHUILl JaHHOI'O 3JICMECHTAa Kmu:

m.(Ca) _ 6,6549-10 **kr
m, 1,6605-10""kr

u

=1,6605-10 ' xr =u

=40,0780.

A(Ca) =

MoJiekyaa —MenpJaiiias, CmocoOHas K CaMOCTOSATEIFHOMY CYIIECTBOBaHHIO
JacTHIla, 00Jamaromas BCEMH XUMHUYCCKHMH CBOMCTBAMH M XMMHYECKHM COCTa-
BOM JIaHHOTO BeIIeCTBa. B OONBIIMHCTBE CITydaeB MOJEKYIBI COCTOSAT U3 HECKOIb-
KHX XUMHAYECKH CBSI3aHHBIX aToMoB, Hampumep, H,O; C3Hg; P4Oso; Cqo. Omnaxo
W3BECTHBI M OJHOATOMHBIC MOJIEKYJIbI, K KOTOPBIM OTHOCSITCS aTOMBI «OJIaropoji-
HbeIx razoB» —He, Ne, Ar, Kr, Xe, Rn, u aromsr prytu Hg, conepxamiuecst B e€
napax. B coctaB MOJIEKyI MOTYT BXOJUTh ATOMBI OJTHOTO HJIH HECKOJBKUX XUMH-
YECKHX 3JICMEHTOB.

OrtHocuTeIbHAsA MOJeKyaspHas macca (M,) — BenmuunHa, paBHAsT OTHOIIE-
HUIO CpeHEH MacChl MOJIEKYJ JaHHOTO BemecTBa kM. Hampumep, oTHOCHTENbHAS
MOJIEKYJISIpHASL Macca BOJIBI paBHA:

My (H,0) _ 2,9914-10%°kr 180152,

m, 1,6605-10 2°kr

3HayeHue OTHOCHUTENBHOM MOJIEKYISIPHOW MacChl MOXKHO HAMTH, MCXOAS U3
3HaYCHHUH OTHOCUTEIHHBIX aTOMHBIX Macc, HAIPHMeEp:

M (H20) = 2-A[(H) + A(O) =2-1,0079 + 15,9994 = 18,0152.

BemecTBO — ycTOHYMBas COBOKYITHOCTH YacCTHIl (aTOMOB, MOHOB WJIM MOJe-
Kyi1), o0agaromas onpeaenéHHBIMI XUMUIECKUMHU U (PU3HIeCKIMU CBOHCTBAMH.

B mHacrosimee Bpems u3BeCTHO Oojee 45 MIIIMOHOB WHIMBHIYaJbHBIX Be-
mectB. [TonaBnstomee 0OMBIIMHCTBO U3 HUX (~98 %) OTHOCSTCS K OpraHUYeCcKHM
12
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BEIIIECTBaM, OCTAIbHBIC — K HEOPTaHNUECKUM.

B 3aBucHMOCTH OT YHCIa XMMHYECKHX JJIEMEHTOB, 00pa3yloIINX BEIIeCTBa,
MOCJIE/IHHUE JIEISITCS Ha TIPOCTHIE U ciokHble. [IpocToe BemecTBo 00pa3oBaHo aTo-
MaMH OJTHOTO 3JIEMEHTa, CJI0KHOE — aTOMaMHU Pa3HbIX 3JIEMEHTOB. 13BeCTHO 0K0JI0
550 mpocThIX BELIECTB, YTO HAMHOTO OOJIbIIE YMCIa U3BECTHBIX deMeHTOB. [Ipu-
YHHA 3TOT'0 B TOM, YTO HEKOTOPHIM 3JIEMEHTaM COOTBETCTBYET HECKOJIBKO MPOCTHIX
BellecTB. Takoe sBIeHME Ha3bIBAETCS ajUIOTPONMEN, a caMU MPOCThIE BEIECTBA,
00pa3oBaHHBIE ATOMAaMU OJHOTO JIEMEHTA, — €r0 aJUIOTPOITHBIMH MOAM(UKALINSA-
MH.

IIpu ompeneneHHBIX YCIOBUAX BEUIECTBa MOTYT HaXOOUTHCS B TPEX arperat-
HBIX COCTOSTHHAX — Ta3000pa3HOM, JKHIKOM U TBEPIOM (aMOP(PHOM WM KPHUCTAJ-
JTUYIECKOM).

Jis onrcaHUS IPOCTPAHCTBEHHOTO CTPOCHUS JIF0OOOTO TBEPIOTO KPHCTAILIIYE-
CKOTO BEIIECTBA UCIOIB3YETCS MOHATHE «KPUCTAIUTUYECKas PEeIIETKay.

Kpucranauyeckass pemérka BemecTBa — IPOCTPAHCTBEHHAss MOJENb €ro
KpHCTala, MpeIcTaBisAionias co00ll yCIOBHBINA KapKac, B y3Jlax KOTOPOTO Haxo-
JISITCSL MOJIEKYJIBI, aTOMBI WJIM HOHBI, 00pa3yrolie JaHHOE BEIIEeCTBO.

B 3aBucMMOCTH OT MpUPOABI YacTHL, 00pa3yloLIMX BEIIECTBa, pasinyaloT 4
OCHOBHBIX THIIa KPHUCTAJUIMYECKHX PELIETOK — MOJICKYJISPHbIC, aTOMHbIC, HOHHBIE
¥ METAJUIMYECKUe PEMmETKH. BemecTBa ¢ MOJIEKYIIAPHBIM THIIOM KPUCTAJUTMIECKOH
PEMETKN OTHOCATCS K BEHIECTBaM MOJICKYIISIPHOTO, a BEIISCTBA C TPEMs APYTHMHU
TUTIAMHA PEIIETOK — K BEIIECTBAM HEMOJICKYIIIPHOTO CTPOCHHSL.

BemectBa MONICKYISIPHOTO CTPOCHUS OONANar0T HHU3KUMH TeMIlepaTypamMu
miassienus (00b14Ho 10 300 °C). Ouu jeTyur U yacTo obnagaroT 3anaxoM. K Hum
OTHOCATCSI BCE Ta3000pa3Hble WJIN KUAKHE IPHU KOMHATHOH TemIeparype Belle-
CTBa, a TaK)ke€ HEKOTOphIE JIerKoIIaBKue TBEpIbIe BemiecTBa (mapaduH, ¢eHo,
caxaposa H Jip.).

BemectBa HEMOJIEKYNIIPHOTO CTPOSHHS XapaKTEPU3YIOTCS BBICOKUMH TEMIIe-
parypamu massienus (00bruHO Bbiie 300 °C). IIpu KOMHATHOM TeMIIEpaType OHU
HaxOJSTCSl TOJILKO B TBEPJIOM arperaTHOM COCTOSIHUH, NMPAKTUYECKH HENETY4H U
IMO3TOMY He 00JamaroT 3amaxoM. ATOMHOE CTPOSHHE TMPHUCYIIE KPUCTAIUIaM HEeKO-
TOPBIX TIPOCTBHIX BEIECTB-HEMETAJUIOB — Oopa, yriepoia, kpemuwms, docdopa u
npyrux. loHHOe cTpoeHne XapakTepHO IOUTH JUIsl BCEX COeIMHEHMN MIEI0UHBIX U
mET0YHO3EMEbHBIX METAJUIOB, MAarHUsI, a TAKKe JUIs BCEX COJIel aMMOHMS.

Baxmneiimel xapakTepHCTHKOI! JII0OOOTO CIIOXKHOTO BEILIECTBA SIBIISETCS €r0 Ka-
YECTBEHHBII W KOJIMYECTBEHHBIH COCTaB, BBIPAKAIOMINIICA C MOMOLIBIO XHMHYE-
CKuX (HopMyII.

Xumuueckasi popmyaa — rpapudeckoe H300pakeHHe COCTaBa U (WIH) CTpoe-
HHSL BEUIECTBA C ITOMOIIIO CUMBOJIOB XUMHYECKUX JJIEMEHTOB U MAaTEeMaTHYECKUX
3HaKOB (un¢p, CKOOOK, MTPUXOB, TOUEK).

PaznnuaroT HECKOIBKO TUIIOB XMMHUECKHUX (GOPMYIL.

13



Yupexxaenune o6pasosanuns
«Benopycckas rocyAapcrseHHan
opAeHoB OKTAGPLCKOIA PeBoniouun
v Tpyaosoro KpacHoro SHamenmn

cenucikoxosaiicTEenHan akageMusn»

Cmexuomempuueckue gpopmynst (GOPMYIBI COCTaBa) OTPAKAIOT KAUYECTBEHHBIN
U KOJIMYCCTBCHHBIH COCTAB BEIIECTB C MOMOIIBI0 CHMBOJIOB XUMHYECKHX dJIEMCH-
TOB, 1U(p, ckoOoK u Touek, Hanpumep: CgHi1,0q, (NH,),CO3, CuSO4-5H,0. Pas-
JIMYAOT npocmetiwue (IMnupuyeckue) M MOLEeKYIApHble CTEXHOMETPUYCCKHE
dbopmyisl, Hanpumep, CH,0 u CgHy,0g.

Cmpyxkmypuvie ghopmynol (POPMYITBI CTPOSHHS) OTOOPAXKAIOT MOPAIOK (TOCIIEe-
JIOBATEIBHOCTh) COCMMHEHHUS] aTOMOB B MOJICKYJIaX MM B ATOMHBIX KPHCTAIIAX C
MOMOIIBI0 CHMBOJIOB 3JIEMEHTOB, IITPUXOB U Hdp. Paznuyaror cokpauiéHHbIe U
pa3BEpHYyTHIE CTPYKTypHBIE (rpaduueckue) opmyisi (puc.l a, 6).

H
CH,CH, CH, ch\ _CEH
' g < H
H H
a o

Puc. 1. Coxpaménnas (a) u pa3pépayras (0) cTpyKkTypHBIe (hopMyJibI MOJIEKYJIbI IPONAHA

®opmyabHas equHuna BemiectBa (PE) — peanbHas unm ycnoBHasl yacTuia
BEILIECTBA, COCTaB KOTOPOH OINpeJeNsieT ero XuMuieckyto dpopmyny. K peansHbim
(OpMYIBHBIM €IMHUIIAM OTHOCSTCS MOJIEKYJIBI (B Cllydae BEIECTB MOJIEKYISIPHO-
TO CTPOEHHMSI) U aTOMBI (B CiIydae MPOCTHIX BEIIECTB aTOMHOTO cTpoeHus). Hampu-
Mep, GopMyJIbHOW equHuIed Boubl sBisiercst e€ mosekyna — HyO, dopmynbHo
eIUHULICH KpeMHHUs — ero atoM — Si. K ycloBHBIM ()OpPMYIBHBIM €THHULIAM OTHO-
CSIT TPYNIIBI aTOMOB MJIM MOHOB, BXOASAIINX B COCTaB CJIOXKHBIX BEIIECTB HEMOJIE-
KyJsipHoro crpoenus. Hampumep, ¢GopMmynbHOH enmHMIEH KapOoHara Kaius
K,COj3 siBsIeTCS yCIOBHAsA YacTHIA, COCTOSIIAS U3 IBYX KATHOHOB KaJMs U OJHO-
ro KapOoHaT-aHNOHa, T. €. rpynna HoHOB cocTtaBa «K,COgz». opMynbHON eanHU-
ueit okcuaa kpemuus (1V) SiO, siBisieTcst yciioBHast 4acTUIA, COCTOSINASI U3 OHO-
ro aroMa KpeMHHsS W JIByX aTOMOB KHCJOpOIa, T. €. TPyINa aTOMOB COCTaBa
«Si0y».

OnHOM U3 BOXKHBIX BEJIMYHMH B XMMHH SIBJISIETCSI KOJMYECTBO BEIECTBA, CIUHH-
el M3MEpeHHs KOTOPOTO SIBJISETCS MOJIb. XHMMHUYECKOE KOJIMUECTBO BEIECTBA
n(X) — BemuunHa, paBHas otHomeHuto ykcna OE manHoro BemectBa X K MOCTO-
sHHON ABoranpo; 1 Moms mo6oro Bemectsa comepkut 6,02:10% crpykTypHBIX
€/IMHML (AaTOMOB, MOJIEKYJI, HOHOB, 3JIeKTpOoHOB). Yncio vactur 6,02- 10 naspiBa-
ercst uuciaoM Asoranpo (Na). Uncno gactury N (aToMOB, MOJIEKYJT) B JaHHOM KO-
nndecTBe BemecTsa (N) onpeaensercs mo Gopmyne N= N,-n. Obparure BHIMaHHE
Ha pasian4Me MOHATHH «MOJb» U «1 Monb». Moib — eJMHUIIA XMMHUYECKOTO KOJIH-
YecTBa BEILIECTBA, HO | MOJIb — MOpPIMs BEUIECTBA, COAEpKallast 6,02-1023 €ro
(hOPMYJIBHBIX €MHHUILL
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Yupe>kaeHue o6pasosanun i
«Benopycckas rocyAapcrseHHan e
opAeHoB OKTAGPLCKOIA PeBoniouun .

un Tpyaosoro KpacHoro 3HameHn 1
cenbckoxosaiicTBeHHan aKageMua»

Mousipuast macca BemecrBa (M(X)) — pusnueckas BelMUIMHA, paBHAs OTHO-

IICHHUIO MACCHI JAHHOTO BelecTBa X K €ro0 XUMUYECKOMY KOJIMYECTBY:
M (X) = m(X)/ n (X)

Enunnna MossipHOW Macchl — I/MONb. Qu3uuecKuti cMblCli MOJSPHOU MACCHL:
OHa YKCJIEHHO paBHa Macce BEIEeCTBa, B3ATOrO B KoymuecTBe 1 mMonb. MosipHas
Macca, BEIpa)KEHHas B I/MOJIb, paBHa OTHOCHTEIILHON MOJIEKYJSIPHOH Macce Belle-
crBa M (r/monb) = M,. UucnoBble 3HaueHHsT MOJISIPHBIX MacC BCEX CIIOXHBIX Be-
IIECTB M IPOCTHIX BEHIECTB MOJEKYISIPHOTO CTPOSHHS COBIAJAIOT C COOTBETCTBY-
FOIIUMH YHCIOBBIMU 3HAYEHUSMH OTHOCHUTENBHBIX MOJICKYIISIPHBIX Macc.

3Ha4YCHNST MOJIIPHBIX MacC IPOCTHIX BEIIECTB HEMOJEKYISIPHOTO CTPOCHHS
YHCIICHHO PaBHBI COOTBETCTBYIOIINM 3HAYCHUSM OTHOCHUTEIHHBIX aTOMHBIX Macc,
nanpumep: A(Si) = 28,085 u M(Si) = 28,085 r/mous.

CBs13b MEXKIY MOISIPHOM Maccoil BemiecTBa (M) M KOJIMIECTBOM STOTO Belle-
cTBa (N) ompenensercs CleAyOUe 3aBUCUMOCTBIO: N =M - M, rie m — macca Be-
IIECTBA, T.

MouJsipubiii 006éM BemecTBa Vy — Qusuueckas geruduna, YUcieHHO pagHAs
omHowenu0 06vEMa OanHo20 eewecmea X K €20 XUMUYECKOMY KOAUUeCmsy:

v, (x) =%,

n(x)
Emuaume MomsipHOro 00BEMa — CMS/MOJ'IB; I[MS/MOJ'IB; M>/MOJIB. Hanpuwmep, Vy

(CO2)guy,) =22,392 M3/MOTIB.
L0

XuMHYeCKHii DKBHBAJIEHT BelleCTBA 2 - peasibHasl WJIM YCJIOBHAsI YacCTH-
11a BEIIEeCTBA, KOTOPas B KHCIOTHO-OCHOBHOW PEAKIUM COOTBETCTBYET OJHOMY
KaTHOHY BOJIOPO/a, a B OKUCIHTEIHbHO-BOCCTAHOBUTEIHHOW pPEAKIUUA — OJHOMY
JJIEKTPOHY.

Yucno Z —uucio 9K6UBAIEHMHOCMU, PAaBHOE YHCIy MOHOB Boxopojna (B KHC-
JIOTHO-OCHOBHOM  pEaKIWH) WA YUCIY OJJIEKTPOHOB (B  OKHUCIHTEIHHO-
BOCCTAaHOBUTEIIFHON PEaKIHH), KOTOPOE COOTBETCTBYET OIHOU (HOPMYITBHOU eIH-
HHMIIE JAHHOT'O BEIECTBA.

Yuciao faK,,:l/Z*—(j)aKmop oxeusanrenmuocmu. OHO TOKa3bIBae€T, KaKas 4acThb
(hopMyJIbHON eAMHHUIBI BElIeCTBA (IIOJIOBHHA, TPETh, YSTBEPTh U T. 1) COOTBET-
CTBYEeT OJHOMY KaTHOHY H' B KHMCIOTHO-OCHOBHOH PEAaKIHH MM OJXHOMY 3JICK-
TPOHY B OKHCITUTEIILHO-BOCCTAHOBUTEITLHON PEAKITHH.

Heo6xoaumMo TOMHHUTE, YTO XMMHUYECKHI SKBUBAJECHT OJHOTO M TOTO JKE BEIlle-
CTBa MOXET OBITh Pa3IMYHBIM B 3aBUCUMOCTHU OT XapakTepa peakiwii. Hanpumep,
npu obpasoBanuu cpeaneii conu:H,SO, + 2KOH = K,SO,4 + 2H,0

B KaX/I0M MOJIEKYJIE CEpHOM KMCJIOTHI Ha METaJl 3aMeIIaloTcsl 2 MOHA H* (Z*=
2), HIO3TOMY B IJaHHOM CITy4ae SKBUBAJICHTOM CEPHOM KUCIIOTHI SIBIICTCS MOJOBHHA

15



Yupexxaenune o6pasosanuns
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1 1
. j(HZSOA):E(HZSOA)'
€€ MOJIEKYJIBI, T. €.

B 10 ke Bpems pu 00pa3oBaHUH KIC-
JIO# COJIN: H,SO, + KOH = KHSO, + H,0

*
B KakKI0H MONEKyJe KHCIOThI 3aMeIaeTcs TONbKO OJMH MOH Bojopona (£ =
1), ¥ mo3TOMY €€ SKBHBAJIICHTOM sIBJIsIETCA 1iesast Mosekyna H,SOy:

1 1
- (H:80,) =7 (H,50,) =1(H,S0,).

B oxmcnInTenpHO-BOCCTAHOBUTENBHBIX pEakIusix, B kotopeix H,SO, mrpaer
POIIb MOAbKO OKUCAUMENs, SKBUBAIECHT KUCIOTHI ONPEAEISIETCS YACIOM BIEKTPO-
HOB, MIPHUHATBHIX OJHOM €€ Monekynoil. Hanpumep, npu B3auMOAeHCTBUN KOHIEH-
TPUPOBAHHON CEPHOM KUCIIOTHI C MOJOBOJOPOIOM:

8HI + H,S°0, = H,S? + 41, + 4H,0

Kaxcaas e€ MoJeKyla MPUHUMAeT MO § 3JIeKTPOHOB, IO3TOMY B JAaHHOM peax-

KU DKBUBAJICHTOM KUCJIOTHI ABJIACTCA OJlHAa BOCbMasA 4aCTb MOJICKYIJIbI, T. €.

1 1
?(H2304) = §(HZSOA)'

= ()]

XumMnyeckoe KOJUYECTBO IKBHBAJEHTOB BellleCTBa z —6eluvuHa,
pasnas OMHOWEHUIO YUCTIA IKBUBATIEHMO6 OaHHO20 eewecmesa X Kk nocmosnHO

Asozadpo:

L ool
YA

Na

N[

- 091

EZ[I/IHI/ILIa XHMUYECKOTO KOJMYECTBA DKBUBAJIICHTOB — MOJb. XHUMHYECKOE KO-
JIMYCCTBO BCUICCTBA Xu COOTBETCTBYIOIIIEC EMY XUMHUYECKOE KOJIMYECTBO 3KBUBA-
JICHTOB BemiecTBa X CBsA3aHbI COOTHOIICHUEM:

n[z—l* X)]=n(X)-z".

Qu3auyeckull CMbLCI XUMUYECKO20 KOJIUYECMBd IK8UBANICHMOE: OHO TOKa3bIBa-
€T, BO CKOJIBKO pa3 4YMCJIO S5KBUBAJCHTOB BCIICCTBA B HaHHOﬁ €ro nopuuun OoiblIe

yucia ABoraapo.
1
Mouasipuasi Macca IKBHUBAJEHTOB BelIeCTBA 2 — GeIUYUHd, YUCLEHHO
pAsHas OMHOULEHUIO MACCbl OAHHO20 8eujecmsa X K COOmMEemcmayrouemy Xumu-

YEeCKOMY Koauvyecmsey e2o 9K6UBAIEHIMO0E.

ML= (0] =100
’ L (X)]
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EnuHUIEI MOJTSIPHO# MacChl 9KBUBAJICHTOB — I/MOJIb, KF/MOJII)

MomnspHas Macca KBHUBaJICHTOB U MOJISIpHAsi Macca BellecTBa X CBSI3aHbI CO-
OTHOIIIEHHEM:
M (X)

M[ X =

Du3uuecKull CMbICI MOJAPHOU MACCHl IKGUBAEHMOG: OHA YHCICHHO pPaBHA
Macce BEIIECTBa, KOTOPOH COOTBETCTBYET XUMHUYECKOE KOJIIMUECTBO SKBUBAJICHTOB,
paBHOE 1 MOJIb.

L 00]

Moasipublii 00bM 3KBUBAJIEHTOB ra3a IpH H.y. z — @eIUYUHA, YUC-
JIEHHO PABHAS. OMHOUWEHUI0 00BEMA OAHHO20 2a3a NPU H. Y. K COOMEETNCIBYIOUjeMY
XUMUUECKOMY KOIUHECMEY €20 IKGUBATIEHINOS.

V°(X)

(0]

EnuHuUIBI MOJIAPHOTO 00bEMA SKBUBAJICHTOB Ia30B — )1M3/M0Hb, M>/MOTB.
[Tpu H. y. MOJSIpHBI 00BEM SKBUBAJICHTOB ra3a X U ero MOJIIPHBIA 00BEM CBS-
3aHbl COOTHOIICHUEM:

AEOR

vy (X) 22,4 om® | monw

*

z

Qusuueckuil cMbICI MOISPHO20 o6béma aKeusanenmos 2aza X npu H. y.: OH
YKCJIEHHO paBeH 00bEMY ra3a X MpH H. Y., €CJIM XUMUYECKOE KOJIHYECTBO €ro K-
BUBAJICHTOB PaBHO | MOIIb.

Cmexuomempus — pasjiell XUMUHU, KOTOPBIIl PACCMATPUBAET KOJIUYECTBEHHBIE
COOTHOIICHHUST MEXy PEearupyroluMH BelllecTBaMu. TeopeTHuecKod OCHOBOM
pacyeToB KOJIHUYECTBEHHBIX COOTHOILICHUH MEXIY JJIEMEHTAMH B COCIHHEHHSX
WA MEXIy BEIIECTBAMU B YPABHEHHSIX XMMHYECKHUX PEAKIUil SBISIOTCS QyHIa-
MEHTAJIbHBIC 3aKOHBI XUMHUH, YaCTO HA3bIBAEMBIC CTEXHOMETPHUCCKUMH 3aKOHAMHU.

3axon coxpanenus maccol u suepeuu(Jlomonocon, 1748 u JlaByasne).

Macca BelecTB, BCTYNAOLIMX B PEAKIHIO, paBHA Macce BEIeCTB, 00pa30BaB-
HIMXCSI B PE3YJIBTATE PEAKIIHU:

Ca + Cl,—CaCly;
40r +71r=111r.
M. B. JIoMOHOCOB CBSI3bIBaJI 3aKOH COXPaHEHHs MacChl BEIECTB C 3aKOHOM CO-
XpaHeHHs YHEPTHH.
3aKkoH coXpaHeHHs] Macchl BellecTB: «Macca eeujecms, 6CMynusuiux 8 peax-
yuro, pasna macce 06pa306aBUIUXCA BeWeCmE ¢ YUEMOM USMEHEHUs MACChl, COOM-
semcmaeyouje2o meniogomy d@gexmy 0anHou peakyuuy.
B o0mem Buie MaTteMaTHYeCKOE BBIPQ)KEHHE 3TOTO 3aKOHA JUIi XMMHYECKOH
17
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peaxuun

aA+bB —cC+dD TQ

umeetsun: [M(A) + m(B)] = [m(C) + m(D)]+m,

rne Am — M3MEHEeHHe MAacChl 3a CUET BBLIENICHHS WM TOIJIOIIEHUS TEIUIOTHI
(aHEprum), mpoucxojsiiee B COOTBETCTBUU C ypaBHeHHEeM A. DitHmreiliHa: 4E=
Am- ¢, tne AE — u3MeHeHue SHepruy (B JaHHOM CIlydae — TeruioBoit 3 dexT pe-
aKium), 4m — M3MEHEHHe MacChl, ¢ — CKOPOCT CBETa B BaKyyMe, paBHast 3-10° m -
¢!, TTockonbKy TeroBbie 5GMEKThl XHMHIECKHX peakiuii (4E) dpe3BbaiiHo Ma-
JIBI TIO CPABHEHHIO C BEJIMUHMHOI ¢, TO COOTBETCTBYIOIIMMH 3HaueHnsME Am (10 °—
10 1) MoxkHO npeHebperaTh M3-3a HEBO3MOXKHOCTH HX IPAKTHIECKOrO OMpese-
JICHUS.

3aKOH MOCTOSIHCTBA COCTaBa BellecTB: «Koauuecmeennlil u KauecmeeH bl
cocmag 00020 CIONACHO20 Beuecmed MOAEKYIAPHO20 CIPOEHUs He 3A8UCUTN OM
€cnocobos e2o noIYyUeHUs ).

OO6paTtuTe BHUMaHKE: JaHHBIH 3aKOH NMPUMEHUM JJIs BEIIECTB MOIbKO MONEKY-
aApHo20 cmpoenus. Hampumep, KONMMYECTBEHHBIN COCTaB BOABI, HE3aBUCHUMO OT
crocoboB e€ momyuenusi, Bcerna oaud u tot xe: o(H) = 11,1899 %, »(0) =
88,8101 %. IToaTomy MonexkymsipHas GpopMyna BOIbI, BBIBEACHHAS UCXOAS U3 YKa-
3aHHBIX 3HAUYCHWH MAcCCOBBIX JI0JIEH 3JIEMEHTOB Bceraa oxHa | Ta ke — H 00001 000,
w pocto H,0.

DKCIIepUMEHTANIFHO TOKAa3aHO, YTO KOJMYCCTBCHHBIH COCTAaB BEIICCTB HeMO le-
KVIAPHO20 cmpoeHus 3aBUCHUT OT CITOCOOOB WX Moiy4eHus. Tak, Hampumep, B 00-
pasuax oxcuna mMeau(ll), mosydeHHbIX pa3HBIMU CIIOCOOAMU, 3HAYECHUS MaCcCOBOM
JIOTI MEIW MOTYT M3MEHAThea oT 74,6 % no 80,7 %. IloaToMy KONMMYeCTBEHHBII
coctaB okcuyia meau(ll) Beipaskaercst popmynamu ot Cug 7300 0 CuOy gs3. OnHako
yacto (opMyIty 3TOro BellecTBa 3amuchiBatoT yrnpoiénHno B Bune CuO, okpyriss
COOTBETCTBYIOIIHE WHAEKCHI 10 LEJIBIX YHCEI.

3aKoH 3KBHMBAJIEHTOB: «XuMuyecKue KOIUUeCmM8a SKEUBANEHMO8 6Cex 6e-
wecma, 8CIMynUBUUX 8 PeaKyuio U 00pAa308a6UUXCA 8 pe3yibmame peaxyull, 4uc-
JIEHHO PABHbBL MeANCOY COOOUY.

Just peakiun aA + 6B = ¢C + dDcrpaBeiiinBo COOTHOIICHHE:

AL (A)] = [ (B)] = [ (©)] = n[ = (D)].
z Z z z

HpI/I peIlIeHI/II/I 3aa4 C UCIIOJIb30BAHHUEM AAHHOI'O 3aKOHa HpHpaBHHBa}OT KO-
JINYECCTBA DKBHUBAJICHTOB ,HByX COOTBCTCTBy}OHII/IX BCIIECTB. ECHI/I B yCJIOBI/II/I 3aaa-
qu peq}, I/II[éT O BeliecrBax A Hu B, TO MAaTCMATHUYCCKOC BBIpa)KeHI/IC 3aKOHa >KBHU-
BaAJICHTOB B OTOM CHy‘Iae HUMCECT BU:

L
z

(A)]= n[z—{ (B)]
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n%mn

COOTBCTCTByIOH.[I/Ie XHUMHUYCCKHE KOJTHYCCTBA OKBUBAJICHTOB BCIICCTB

L (®)]
n Z BBIP@XKAIOTCS Yepe3 BEMUYUHBL, yKa3aHHBIC B YCIOBUM 3a7a4yu (Macca
wi 066&M). Hampumep, eciii B yCIIOBHM 3aJayd HPHBOIATCS 3HAYCHHS MacChl
BemectBa A u 00bpéMa (H. y.) ra3a B, To BeIpakeHHe 3aKOHA SKBHBAJICHTOB B 3TOM
ciydae OyaeT UMeTh BU:

mA) _ V(B)
W;MHVﬂQm]

ECJ'II/I KE B YCJ'IOBI/II/I 3aa4u yKa3aHLI MaCCBhI BCH.ICCTBA n B, TO MarTeMaTudc-
CKOC BLIpa)KCHI/IC 3aKOHAa 3KBUBAJICHTOB 3aIIUIIICTCA TaK:
m(A) m(B)

MIE A ML @)
zZ = z
IMocnennee paBeHCTBO, MEPEMHUCAHHOE B BH/IC:
ma) ME=(A)]
LOBRVEYE)
z

MPEJCTaBSIET CO00H MaTEeMaTHUYECKOE BhIpAKEHHE APYroi GopMyITUpOBKH 3a-
KOHA DKBUBAJICHTOB: «Maccul peazupyiowux seuecme OmHocsames opye K opyey
KaK MOJSAPHbIE MACCHL UX IKGUBAILCHINOBY.

3akoH 00bémHbIX oTHOmeHUH Deii-JIroccaka: «O0vémbl eazos, ecmynaro-
WUX 8 XUMUHECKYIO PeaKyulo U 00pasyiowuxcs 6 pe3yibmame peakyuil, OMHOCsIm-
cs1 medcdy coboll Kaxk Heboabliue yeavie YUCLay.

3akoH ABOrajapo: «B pasuvix 00vémax pasiuyHuiX 2a308 Npu OOUHAKOBbIX
sHewHux ycrosusx (OasiieHue u memnepamypa) co0epicamesi OOUHAKOBbIE HUCIA
MONEKYILY.

DTOT 3aKOH MPUMEHUM JJIsl BEIIECTB, HAXOJSIMXCS TOJBKO B ra3000pa3HOM
cocTosiHUU. VI3 MONIEKYIISIPHO-KUHETHYECKON TEOPHH I'a30B CIIEAYET, UTO MPU OJIH-
HAKOBBIX BHEIIIHHUX YCIOBHSIX PACCTOSHUS MEXIY YaCTHIIAMU B COTHU pa3 OoJbIie
pa3MepoB camMux 4acTull. 1103TOMy 00bEM MOPIIUH JTFOO0T0 ra3a ONMpeaeiieTCs He
pa3MepoM ero MoJIEKYJ, a paCCTOSSHUEM MEX1y HUMU. IMEHHO 10 3TOW MpUYrHE B
paBHBIX 00BbEMAX Pa3IMYHBIX TA30B [P OAMHAKOBBIX YCIOBHUAX COIACPIKHUTCS OIH-
HAKOBOE YHUCIIO MOJICKYJI.

CriesictBuS U3 3aK0HA ABOTajIpo:

1. Echu uucna monexyn pasnvix 2a306 00UHAKOGbL, MO NPU OOHUX U MeX dce
GHEUIHUX YC0GUAX IMU 2A3bl 3AHUMAIOM 00UHAKOGbLE 00bEMDL.

OKCIIEPUMEHTAIBHO YCTAHOBJICHO, YTO JIFOOOW T'a3 XUMHUYSCKUM KOJTUYIECTBOM
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1 MomB, comep Kamiii 6,02-10fg MOJIEKYJI, I[P HOPMAIBHBIX YCIOBHUSX («H. y.») —
temnepatype 0 °C u gasiaenun 101,325 kIla 3anuMaer 00bEM, paBHbIN 22,4 e,
OT10T 00BEM, OTHECEHHBIA K KOJMYECTBY ra3a, paBHOMY | MOJb, Ha3bIBACTCS MO-
0
JISIPHOLIM 00BEMOM 2a3a TIPHU H. y. ¥ 0003HAYACTCSI CHMBOJIOM M !
V (0]

M =224 Z[MS/MOJIL.

Crnenyer MOMHHTE, YTO CYIIECTBYET TAKXKE TOHITHE «MOJAPHbLIL 00bEM cMecu

0]
2a306». JTa BEIMYUHA 0003HAYAETCH M (13 cmec) U TIPEACTABIIAET COO0H 00BEM
CMECH Ta30B, CyMMa XUMHUYECKUX KOJMYECTB KOTOPHIX paBHa | Momb. Kak u mMo-
[0}

TApHBIA 00bEM MHIUBHIYANbHOTO I'a38, M (13 cvecny PABEH 22,4 M/MOTIB.

[MouATHIO «MOJSIPHBIN 00BEM T'a30BOM CMECH» COOTBETCTBYET HOHATHE «Cpe-

HASL MOJISIPHA MAcca Tra3oBOil cMecw». JTa BenWuMHA 00O3HAYAETCA M
(ras.cwecw) M YMCIICHHO PaBHA OTHOIICHHIO MAcChl JAHHON CMECH K CyMMeE XHMHYe-
CKHUX KOJIMYECTB BCEX HAXOMALIMXCS B HEM Ta308:
B m(cmecu)

Ny TNz o+ Ny

(ras.cmecn)

Qu3suueckull CMbICI cpeOHell MONAPHOU MACChl 2A3060U cMecy: OHA YUCIEHHO
paBHa Macce CMecH, B KOTOpOW oOllee XMMHYECKOe KOJIMYECTBO ra3oB paBHO 1
MOJIb.

2. Mnomnocmo zaza (p) — eenuuuna, YUCIEHHO PAGHASL OMHOULEHUIO €20 MO~

JAPHOT MACCHL K MOTAPHOMY 00BEMY HPU H. Y.:
M(X)

— Ve
0=
EnuHUIbI IOTHOCTH ra30B — r/aM°, kr/M° U T. . Hampumep, IIOTHOCTh KHUC-
JIOpoJia IpU H. y. paBHa:

M(O,) 32 r/mons
0(0;) = A 22,4 nm° [ monb
Qusuueckuil cMbIC RAOMHOCMU 2a3a B TOM, YTO OHA YHCJIICHHO paBHa Macce
rasa oGpémom 1 v (H. v.).
CylecTByeT Takxke IOHSTHE «IUIOTHOCTH ra3oBoii cMecw». DTa BelMYHWHA
0003HAYACTCS Poyeeny U PACCUUTBIBACTCS 110 hOpMyIIE:

0 _ M (eveen)
(eveen) — o
VM

=1,43 r/nqm°.

DX
3. Omnocumenwvnas nromnocms 2a3a X no 2azy Y () — eenununa, wuc-
JIeHHO PABHASL OMHOWEHUIO MOTIAPHBIX MACC IMUX 24306
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M)

OTHOCHTENbHAS TUIOTHOCTH OJHOTO Ta3a Mo APYroMy — BeJIHYHHA Oe3pa3mep-
Has.

@uauqecmn? CMBbICTl OI’I’lHOCLtmeJZbHOI:i niomHocmu 2casa X no ecasy YI OHa IToKa-
3bIBACT, BO CKOJIBKO pa3 Macca rasa X 60J'II>HIC MacCcChI rasa Y, €CJIIN UX XUMHUUYCCKHC
KOJIMYECTBA OAUHAKOBHI:

M (X)
_pX)_ Ve M(X) _m(X)
ey M) M(Y)  m(Y)
v,

Haubonee yacto mpu pemieHUH 3aaad HCIOJb3YIOTCS 3HAYCHUS OTHOCHUTEIb-
HBIX HHOTHOCTeﬁ Tra30B I10 BOILOpOI[y U 110 Bo3£[yxy, KOTOpre paCC‘II/ITI)IBaIOTCSI 10
hopmymam:

_ M(X) D _ M(X) _ M(X) r/moms
P _WHz) - Fros. M (6030) 29 r/momb

4. Cmexuomempuueckue Kolppuyuenmol 6 ypaGHEHUAX PEAKUUIL MeHcoy
2a3amu nPOROPUUOHATILHBL 00BEMAM OAHHBIX 2A308.

s peakunn aA) + bB) = cCcripaBeamBo cOOTHOIIEHHE:

V(A):V(B):V(C)=a:b:c.

3akoH mapuuaJbHBIX JaBjJeHHi ra3oB (3axkon [laabToHa): «Obwee dagie-
HUe cmecu 2a308, He BCIMYNAIWUX 8 XUMUUeCKoe 83auMoOelicmaue, pasHo CyMme
NapyuanrbHelX 0A8IeHULl KAXHCO020 U3 YKA3AHHBIX 24308%.

Marematiueckoe BhIpaKEHUE 3aKOHa!

Peesecny = Py + Py T =+ Py

TJI€ P(ewecy) — OOLIEE JaBIEHUE ra30BOH CMECH; P(1),P(2),Pm— NaplUUaIbHbIE 1aB-
JICHUsI KaKIOTO U3 Ta30B CMECH.

Hapyuanvroe dasnenue eaza (OT TATHHCKOTO «Pars» — 4acTh) — JaBlICHHE, KO-
TOpOE OKa3bIBaJl OBl TAHHBIN ra3 Ha CTCHKH COCYIa, €CIH Obl OH OJUH 3aHMMAal
BeCh 00BEM Ta30BOM CMECH TIPH TEX KE YCIOBHIX.

IIpu peuieHnu 3aiad ¢ MUCIOJIB30BAHUEM JIAHHOTO 3aKOHA HEOOXOJMMO MOM-
HHUTb, YTO MHapIUAIBHOE JABJIICHHE JAaHHOTO ra3a MpsSMO MPOIMOPIHOHAILHO €ro
00BEMHOM (@) MIIM MOJIBHOH () J10JIe B Ta30BOM CMECH:

Py = P1) - PremeenyWIHP(1) = X(1) - Premecn).

3axon Bboiins — Mapuorra: «/Ipu nocmoannot memnepamype npouszseoenue
ad@]leHuﬂ ()aHHOMv nopyuu easa Ha e2o 06’bé/l/l ecmosb eeiuduUHa NOCMOAHHAA).

MateMaTHueCKo€e BEIpaKEHUE TAHHOTO 3aKOHA:

Py -V; = p, -V, =const,,

rae Vi u V, — 00bEMBI Ta3a Mpu NaBIEHUSIX Py U P>.
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IIpu permmeHuu 3amad STOT 3aKOH HCHOJIB3yeTCs A pacuéTa o0béMma rasza V,
NP JaBJICHUH P, €CIIM U3BECTEH 00BEM Taza Vi Mpu aBIeHHUH p;
V. = Py -Vy
=
P
3axon IMapas — Teii-JIioccaka: «/Ipu nocmosnnom oaenenuu omuoweHue
00véma Oannoll nopyuu 2aza K e2o abcoNOMHOU meMnepamype ecmb GeIudund
NOCMOAHHAAY.

MaremaTtudeckoe BBIPAXXEHHUE JaHHOT'O 3aKOHA!
Vl _ VZ

LT = const.
rae raeV; u V, — 00sEMBI ra3a npu abCcoMoOTHBIX TemnepaTypax T1u 715 .
[Tpu perieHny 3aqa4 3TOT 3aKOH UCMONB3YETCs Ul pacuéra 3HaYeHus: 00bEMa
rasza V, npu temmepatype 75, €Clii U3BECTHO 3HaYCHUE 00bEMa ra3za Vi mpu Temiie-
parype T;:

Heo6xomumMo moMHUTE, 4TO abcomtoTHas Temmnepatypa (1) cBs3aHa ¢ TeMIepa-
Typoii (t) cootHomenunem: 7' =t + 273.

O0bennHEHHBIN Ta30BbIil 3ak0H (ypaBHenne Kuameiipona): «/lpoussede-
Hue 0asneHusi OaHHOU NOPYUU 2a3a HA €20 00béM, OMHecéHHOe K aOCONOMHOU
memnepamype 2asd, eChmb GeIUYUHA NOCOSHHASAY.

MaTeMaTHYECKOE BhIPAXKECHUE 3aKOHA!

PV, _ PV,
T T
1 2

,
rae Vi — 00béM raza npu JIaBieHuH p; U Temmepatype 71, a V, — 00béM rasza
NpY JaBJICHUH p, U Temiepatype 75.
[Ipu pemieHnu 3agad AaHHOE ypaBHEHHE HYacTO HCIOJb3YeTCs Ul pacuéra
00néMa raza (V,) Mpu HOPMAIBHBIX YCIOBUSX (p,,T,) €CIIM W3BECTHO 3HAYCHUE
o6béma (V1) npu apyrux ycraoBusix (Pg, T1):

P, 'Vo _ Py 'Vl V = TO Py 'Vl
To T1 ’ p T,
, OTKyZa CJIeIyeT, 9TO o,
YpaBuenue Kinaneiipona—MenaeseeBa. Eciu xuMuyeckoe KOJIMYECTBO rasa
Py 'Vn

paBHO 1 MOJNB, TO 3HAueHHE APOOM "o  SBIACTCS MOCTOSHHOH BETHMUHHOW M

HasbIBaeTCs monspHou (unu ynueepcanvroil) 2azoeoti nocmosnnou R. Eciu nasie-
HHe BbIpaxkaercs B Ila, a 00bEM rasa — B M°, To R NPUHAMAeT 3HaueHNe, PaBHOE
8,314 Jix-moms - K™
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101325 Tla -0,0224 m° - momb ™
273 K
N3 ypaBHenuil boins—Mapuotra u Illapns—Ieii-JIroccaka cienyer, 4ro ans
v
rasa B Kojudectse |1 Moyb cooTHomernne | Gyxer pao 8,314 JIx - moms - K™
U TNIpU JPYTUX 3HAYEHHUSX TemrepaTypbl U nasieHus. C yuérom atoro ajis rasa

R=

=8,314 Jix-mompb *- K™,

PV _n
T pvV =RT
XAMHUYECKUM KOJIMYECTBOM | MOJIb MOXKHO HAIIMCaTh: nimn .
Ecnu ke xonmmgecTBo raza paBHO N MOJIb, TO:
pV =nRT

Vuaursisast, uton = M/M, 1aHHOe ypaBHEHHE MOXHO 3aIUCaTh B BUJIE:
m
pV = —RT
M

OT0 ypaBHEHHME Ha3biBaeTcsl ypaBHeHueM Kiamelipona — MenpeneeBa. OHO
MaTeMaTHUYCCKU CBSI3BIBACT JABJICHUE ra3a, ero 00bEM, MacCy, MOJISIPHYIO MacChl,
TEMIIepPaTypy U TMO3BOJISICT BHIYKMCIIMTL 3HAUCHHE JIFOOOW M3 BXOIAIIUX B HETO Be-
JIMYUH 110 UMEIOIIUMCS 3HAYCHHUSM JAPYTUX BEIUYKH.

BBencHre B XUMHIO TIOHSITHS «3KBHUBAJICHT» MO3BOJIMIO cHOpMYTHPOBATH 3a-
KOH JKBHMBAJCHTOB: BEIICCTBA JAPYr C APYIrOM B3aUMOJCHCTBYIOT B CTPOrO IPO-
MOPIMOHAJIBHBIX COOTHOIICHUAX. [Ipu pelieHnu 3a7ad ymo0Hee IMOJIb30BaThCs
IpyToil GOpPMYIHPOBKOIT 3aKOHA: OTHOIICHUS MacC BEUIECTB, BCTYIUBIINAX B PeaK-
LIUIO, TIPSIMO TIPOTIOPIIHOHAIEHO OTHOIICHHIO MOJIIPHBIX MacC UX 3KBHUBAJICHTOB.

®DakTop IKBUBAJIICHTHOCTH OJHOTO U TOTO XK€ BEIIECTBA MOKET UMETh pa3HEIC
3HaveHus B pasubix peakuusx (f,,=1/z—paxmop sxeusarenmnocmu). Paccmorpum
9TO Ha MpUMEpE:

a) Na,CO5;+ HCI = NaHCO;3; + NacCl, f,, (Na,COs) = 1;

6) Na,CO; + 2HCI = 2NaCl + H,O + COzT, fos. (N3.2CO3) =1,

B) 5Na,S0; + 2KMnO, + 3H,S0O, = 5Na,SO, + 2MnSQ, + 3H,0 + K,SOy,,

MnO,~ + 8H" + 58 — Mn*" + 4H,0, f,, (KMnO,) = 1/5;

r) 3Na,SO;3 + 2KMnO, + H,0 = 3Na,SO,4 + 2MnO, + 2KOH,

MnO4_ + 2H20 +3e — MHOZ + 4OH_, f3KB' (KMHO4) = 1/3,

H) N32803 + 2KMHO4 + 2KOH = Na2804 + 2K2Mn04 + Hzo

MnO,” + & — MnO,*, f,, (KMnO,) = 1.

st BerauciieHus o0beMa MoJist 9KBUBAICHTOB (V,,,;) Ta30B HEOOXOIUMO 3HAThH
YHUCIIO MOJICH 3KBUBAJIICHTOB B OMHOM MoJie ra3a. Tak, M, (H) = lr/momns, 4To B
JIBA pa3a MEHBIIIE MAaCChl MOJIA, CIIEJIOBATEIILHO, 00BEM MOJIS SKBUBAICHTOB BOJO-
poJa B /iBa pa3a MeHbllie 00beMa Mos, T.e.V,, = 22,4/2 = 11,2 11M3. AHajgoru4d=o,
M, (O2) = M(O,) - 1/4 = 32/4 = 8 t/™Mo01B, 0TCIO/1a O0BEM OJTHOTO MOJISI IKBHBA-
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JIEHTOB KHCJIOPOZa B YETHIPE pa3a MEHbIIE €ro MOJSIPHOTO 00beMa,T.e. Vg (O2)
=22,4/4=5,6 e, MousipHbie 00BEMBI SKBUBAJICHTOB I'a30B:
V,e(V2 Hp) = 11,2 1v*/Moitb; Vo (1405) = 5,6 im®/mons.

CyTh 3aKOHA 3KBUBAJICHTOB 3aKIIOYAaeTCS B TOM, YTO BEIICCTBA B3aWMOJICH-
CTBYIOT JIPYT C JPYTOM B SKBHBAJCHTHBIX COOTHOIICHUSX. IHBIMU CITOBaMH, Mac-
CBI BEIIECTB M, pEarupyroInuxX IPYr ¢ IPYrOM KM MOJYYarOIIUXCs B PE3yIbTaTe
Peakiuy, MPOMOPIHOHATBHBI MOJIIPHBIM MacCaM MX SKBUBAJICHTOB M,,,. Mi/m, =
Max«I/MarcsZ-
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