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BBEAEHWE

XuMusi — HayKa, OOBSCHSIONIAs XUMHUYECKHE SBJICHUS M YCTaHABIIUBA-
0lIasi UX 3aKOHOMEPHOCTH Ha OCHOBAaHHMU OOIIMX TMPHHIMIIOB Pa3BUTHUS
NPUPOJIBI U ecTecTBO3HAHMS. OHA COCTABISIET TEOPETHIECKYIO OCHOBY OMO-
JIOTHYECKUX M arpOHOMHUYECKUX HAyK: 3eMIIe/IeNUsl, TIOYBOBEICHUS, arpo-
HOMMYECKOHN XUMUHU, PU3UOJIOTHU PACTCHUN, MUKPOOHOJIOTUH, XUMHICCKON
3aIIUTHl PACTEHUH, IPOLIECCOB MEPEPa0OTKH NPOIYKIUH CEIBCKOTO XO3sIH-
CTBa.

W3yyeHne XUMHHU TO3BOJISIET IMOJYYHUTh COBPEMEHHOE HaydHOE Mpej-
CTaBJEHUE O MaTepuu U GopmMax ee ABMKEHHS, O BELIECTBE KaK OJHOM U3
BUJIOB JIBIDKYIIEHCS MaTepuy, O MEXaHU3ME MPEBPALCHUS XUMHUYECKUX
COCIMHEHUIT, O CBOMCTBAX TEXHUYECKUX MATEPHANIOB U MPUMEHEHUU XUMH-
YEeCKUX MPOLIECCOB B COBPEMEHHOM TexHHKe. He00X01MMO POYHO YCBOUTH
OCHOBHBIE 3aKOHBI I TEOPHH XUMUH, OBJIAJIETh TEXHUKON XUMHUYECKUX pac-
4YeTOB, BHIPAOOTATh HABBIKA CAMOCTOSITEILHOTO BBIMOJTHEHHS XHMUYECKUX
SKCICPUMCHTOB U 0000IIICHHU HAOMIOIaeMBIX (PAKTOB.

Lenv oucyuniunbl — 06eCeUUTh OYIYIINX ATPOHOMOB CIIEIHATBHOCTEH
6-05-0811-01 TIpou3BOACTBO MPOAYKIIHMH PACTHUTEIBHOTO MPOUCXOKIACHHUS
n 6-05-0811-05 3amura pacTeHHil U KapaHTUH 3HAHUSIMH O CTPOCHHHM aTo-
MOB XMMHYECKUX DJIEMEHTOB, XUMHYECKUX PEAKIHMSX, TOJyYEHUH U TIpe-
BpALIEHNH BELIECTB, METOJIAX XMMHUECKOTO aHajli3a M UCCIe0BaHUs pac-
TEHUM, T0YB, yIOOPEHUil, HABBIKAMU BBIMOJHECHUS XUMHUCCKUX IKCIICPH-
MEHTOB U 00pabOTKH UX Pe3yIbTATOB.

OcHogHotl 3a0ayell yueOHOU oucyuniuxbl SBIseTCs obecrieueHne Oymy-
[IUX CIEUHATIMCTOB 3HAHUSIMHU O CBOWCTBAX XMMHUUYECKHX DJIIEMEHTOB, XH-
MHUUYECKHX PEAKIHSX, MOJyYCHUH W MPEBPAIICHHH BEUIECTB, METOIAX XH-
MHUUYECKOTO aHAIU3a U UCCIIEJ0BAHUsI PACTEHHH, 1OYB, yaoopenuii. Kpome
9TOr0 HEO0OXOAUMO C(OPMHUPOBATH ¥ COBPEMEHHOTO CIEIUAINCTA HE TOJb-
KO XMMHYECKOE, HO M IKOJOrMYECKOE MBIIUICHHE, TOMOTAIIIee eMy pe-
IaTh BOMPOCHI KAYECTBA U HAJACKHOCTH PA3ITHMYHBIX XUMUKATOB.

B pesynbpTaTe n3ydeHust yaeOHOW AUCIUTUIMHBI «XHAMUS» CTYIEHT 0JI-
KEH Pa3BUTh U 3aKpenuTh 0a30BYI0 MPO(ECCHOHAIBHYIO KOMIIETCHIIMIO:
MPUMEHSTh OCHOBHBIC 3aKOHBI U KaTETOPUU XMMHUH TIPU XapaKTEPUCTUKE U
HCIIOJIb30BAaHMHU BEIIECTB M COCTABOB B arPOHOMUHU.

HaumeHoBaHue TeM U pacrpejiesieHne 4acoB 10 TeMaM IPEACTaBICHO B
TEMATHICCKOM ILIaHE.
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Paspen I. OBLLAA XUMUA NN XMMINA SJTEMEHTOB

Nekuyuna 1. BBEAEHVE. OCHOBHbIE NMOHATNA 1 SAKOHbI
XM

1.1. IIpenmet xumMum.

1.2. OcHOBHEBIE KJIACCHI HEOPTAHUUECKHUX COSTUHEHHN. AM(DOTEPHOCTD.
1.3. 3aKOHBI CTEXHOMETPHH.

1.4. DkBUBaJIEHT. 3aKOH 9KBUBAJICHTOB.

1.1. MNMpegmeT Xxumun

Penrenre 0ONBIIMHCTBA CIICIMANTBHBIX 33/1a4 0a3UpyeTCsl HA MPUMEHCHUU
OCHOBHBIX 3aKOHOB €CTECTBO3HAHMS B YCIIOBHAX MPAKTHYCCKON HEATCIBHO-
ctH 4yeoBeka. [103ToMy ycreniHas MpOr3BOACTBCHHAS IS TCIBHOCTE HEMBIC-
JrMa 0e3 OCBOCHHMS B TOW WMJIM MHOM CTEICHHW HAyK O MPHPOIE, — B MEPBYIO
ouepeib, MAaTEMAaTUKH, PU3UKU U XHMMHH.

W3ydyeHne XHWMHH [IO3BOJISET IOJYYHUTh COBPEMEHHOE HAyYHOE
MPECTABICHHE O MaTepHH U (GopMax €€ IBHKCHHUS, O BEIICCTBE Kak
OHOM W3 BUJOB IBIXKYIICHCS MaTEpPUU, O MEXAHU3ME IMPEBPAIICHUS
XUMHYCCKUX COCIUHCHUH, O CBOWCTBAX TEXHUYCCKHX MATCPUAIOB U
MPUMCHCHUHA XUMHYECKHUX MPOIECCOB B CEIBCKOM XO3SICTBE M B CO-
BPEMECHHOH JKOJIOTHYCCKON MPaKTHKE. B CBSA3U ¢ 3THM MpeCTaBISICTCS
HEOOXOJIMMBIM MIPOYHOE YCBOCHUE OCHOBHBIX 3aKOHOB XHMMHUU U TCOPUU
XUMHH, OBJAJCHUC TEXHHKOW XHMHYECKHX pacueToB, BEIPaOOTKa
HaBBIKOB CaMOCTOSITCIIBHOIO BBIMOJHCHHUS XHMUYECKHX 3KCIICPHUMEH-
TOB 1 0000IIeHNsT HA0II01aeMBIX (HaKTOB.

XuMHsI — HayKa O COCTaBe, CTPOCHHH, CBOWCTBAX M MPEBPAIICHUIX Be-
miectB. Ilenb M3y4eHHsT XUMUH — OCBOMTH COBPEMEHHBIC MPEIACTABICHUS O
CTPOCHHUAX KaK aTOMOB M MOJICKYJ, TaK M BEIIECTBA B ICJIOM, a TaKkKe 00
OCHOBHBIX 3aKOHaX, YIPABJISIONIMX IMPOLECCAMU IMPECBPAIICHUS BEIICCTB.
B pe3ynbpraTte HEOOXOIUMO OBJIAJCTh OCHOBAMHU KBAHTOBO-MEXaHHYCCKOTO
MOJIX0/1a K ONHMCAHUID MHKPOMHUPA, CTPOCHHUS aTOMOB, MOJICKYJI U KOHJICH-
CHUPOBAHHBIX (POPM BEUICCTBA; MOHUMATh OOOCHOBAHHE TEPHOIMYCCKOrO
3aKOHA; YMETh MPOBOJIUTH 3JIEMCHTAPHBIC XUMHKO-TEPMOIMHAMUYCCKUC U
KHHETHYCCKUE PACUYCTHI;, OJYYUTh HABBIKU MPOBEICHUS MPOCTHIX XUMHYC-
CKHUX OIIBITOB.

M3ydeHne XHMHYCCKOrO COCTaBa HEOPTaHWYECKHX BCIICCTB M YKHUBBIX
OpPraHMW3MOB, @ TAK)KC 3aKOHOMEPHOCTCH XUMHUYCCKUX PEAKIINM, JICKAIHX B
OCHOBC OHMOXHMHYECKHX MPEBPAIICHUN, TaeT BO3MOXKHOCTH YIPABJIATH
MIPOIIECCAMH JKU3HEACATCIBLHOCTH.



1.2. OCHOBHbIE KacChbl HEOPraHNYECKUX COeAMHEHNIA. AMDOTEPHOCTb

OCHOBOM XMMHYECKHX BCIIECTB SIBISIOTCS XUMHYCCKHE COCITUHCHUSI.
B HacTosiiee BpeMst H3BECTHO OKOJIO 45 MIJUTMOHOB XUMHYECKHX COCIUHE-
HU#, OOJIBIIIMHCTBO M3 HUX SBIIIOTCS OpraHUYecKuMu. Tem He MeHee He-
CKOJIbKO MUJUTHOHOB XMMHYECKHX COCIMHCHUI OTHOCSTCS K HEOpraHmde-
CKuM BerniecTBaM. HecMOTpst Ha CTOJIb MHOTOYHCIICHHBIN COCTAB, OOJIBIINH-
CTBO HEOPraHMYECKUX COCAMHEHHH YKJIaIbIBAIOTCS B OOIIYIO CXeMY Kiac-
cuukamum, KOTopasi BEITIISIAT CISAYIONIMM 00pa3oM.

1. Memannoet u Hememannol — npocmble sewiecmed
2. Oxcuowt

3. Ocnosanus C0JIcHbLE

4. Kucnomut eeuecmea

5. Conu

CyIecTByeT CBSA3b MEKIAY YKA3aHHBIMHU KJIaCCaMH, YTO TTO3BOJIIET ITOJIY-
YaTh BEIECTBA OJHOTO KJlacca W3 BEINECTB APYroro kiacca. Takas CBf3b
HasbIBaeTCs cenemuueckoll. Ee ymoOHO 0TOOpa3HuTh B BUIE OJIIOK-CXEMBI:

METAJLIE] HEMETAJUIbL
} |
| OKCUJBI OKCUTBT
METAJIOB | HEMETAJUIOB
(ocnoBHBiE) | (wmcnoTnsie)
3 I %o
' ¥
OCHOBAHMSA KHCHOTL |

Heopranuueckue BelIeCTBa MOAPA3ICISIOTCS HA MPOCTHIC, COCTOSIIHE
u3 aroMoB oxHoro snementa (O, Cly, Sg, Ps, O3, Cu u T. 11.), M CIOXKHBIE,
COCTOSIIUE U3 aTOMOB HecKoIbKHX 3eMeHTOB (NaCl, K,COs, (NH,4),Cr,0,
AT ).

IIpocTeie BemmecTBa AENSATCS Ha memannvl (00JaJal0T METAUIHYECKUM
0JIECKOM, TUIACTUYHOCTBIO, TEIUIO- U DIIEKTPOIPOBOAHOCTBIO) U HeMEMailbl
(He 06131at0T COBOKYIMHOCTHIO CBONCTB METAILIIOB).

Hanpumep, Meib uMeeT GJIeCK, XOPOLIO MPOBOAUT TEIUIO U JJIEKTPUUE-
CKHMH TOK, IJIacTH4Ha (M3 Hee AeNarT nposoaa). Meas — meramn. Cepa —
MOPOIIOK KEITOTO [BETA, TUIOXO MPOBOIHUT TEIIO, HE MPOBOIUT TOK. ITO
HEMETAaILI.



Kpucranmuiaeckuii kpeMHUH HMeeT MeTaNTMYecKud OJiecK, Terio u
ANEKTPOMPOBOJICH, HO XPYIIOK, TO3TOMY KPEMHHI — HEMETaJLI.

CnoXHBIC BEIIECTBa Pa3HOOOpa3HBI: OKCHIBI, OCHOBAHHS, KUCIOTHI U
comu. Ha3BaHue CIOXKHBIX HEOPraHMYCCKUX BEUICCTB JACTCSI B COOTBET-
CTBHU C TPABUJIAMH, IPUHATHIMU B PYCCKOS3BIYHOM JTUTEPATYPE 1O XUMHUH:
Ha3BaHUE JIEKTPOOTPHUIIATENILHOM YacTH (AHMOHA) IACTCS B UMEHUTEIILHOM
MaJie’Ke, HA3BAHUE HJICKTPOIIOJNIOKUTEIBHON YacTH (KaTHOHA) — B POJIU-
tensHOM nanexe (Fe,0z; — oxcup xenesa(lll)); a mo mpaBunamMm MexmyHa-
POAHON HOMEHKIATYPHI, COTJIACHO KOTOPOi CHayalia Ha3bIBACTCSl KATHOH, a
3arem annoH (Fe,O3 — xene3o(I1)-okcun).

OKcudbl — CIOXHBIC BEIIECTBA, COCTOSALINE U3 JBYX DJIEMEHTOB, OJWH
U3 KOTOPBIX KHUCIOPO/I B CTETIEHH OKUCIICHHS —2.

422 42 - +1-2 452

Hanpumep, CaO, Fe,03, N,O, P,0s.

Oxcuppl Kiaccu(pUIUPYIOT 110 CBOWCTBAaM Ha Hecoleobpasyiowue (0e3-
Pa3HYHBIC), KOTOPHIM HE COOTBETCTBYIOT KHCIIOTBI, OCHOBAHHUS M COJIH (3TO
N,O, NO, CO, SiO), u coneobpasyrowue. [lociaenaue aensarcs Ha:

— KUCIOMHble, KOTOPHIM COOTBETCTBYIOT KHCJIOTHI; OHH OOpa30BaHBI
HEMEeTallaMH M MePEeXOJHBIMU 3JICMEHTAMH B CTEIICHSIX OKHCIICHHs Ooliee
+4 (HaanMep, CO,, CrOz, Mn,0O4, 803),

— OCHO6Hble, KOTOPBIM COOTBETCTBYIOT OCHOBaHHS;, OHHM OOpa30BaHbI
METAUTMYECKAMH JJIEMEHTAMUA M TEPEXOAHBIMHU 3JIEMEHTAMH B CTEMEHSIX
okucienus Menslie +3 (Hanpumep, K,0, CaO, CuO, MnO);

— amgpomepnvle, KOTOPBIM COOTBETCTBYIOT aM(pOTEpPHbIC T'MIPOKCHU/IBI;
OHH O0pa30BaHbBI MEPEXOJHBIMHU JJICMCHTAMHU C TIOCTOSHHBIMU CTCIICHIMHU
oxucienus (ZnO, Al,Oz, BeO) u ¢ nepeMeHHbIMU CTENEHSIMH OKUCIICHUS
+3, +4 (Cr,03, Fe,03, MnO;). K ambpoTepHbIM OKCHIaM OTHOCHUTCS TAKKE
Boja H,0.

Kucnomer — croxHbIe BEIECTBA, MPHU TUCCOIMALUU KOTOPHIX 00pa3y-
FOTCSI KATHOHBI BOZIOPOJa U AHUOHBI KHCIIOTHOTO OCTATKa.

Hanpuwmep, HCl -H* + CI”; H,80, —2H" + SO,*~.

KucaoTsl ki1accupuuupyror:

1) mo cocraBy KHCIOTHOTO OCTaTKa Ha KUCI0poocodepacaujue, HapH-
mep HySO4, HNO3, HiPO4 1 6eckucropooneie, nanpumep, H,S, HCI, HBr;

2) o YKCIy aTOMOB BOJIOPOJIA, CIOCOOHBIX 3aMEIIAThCS HAa METAJLI:

— oguoocHoBsie: HC1, HNO3, CH;COOH,;

— nByxocHoBHbIe: HyS, HySOy;

— tpexocHoBHBIE: H3POy;

3) Mo cTeneHu JUCCOIUAIIN:



— cunbabie; HNO;, H,SO,, HCI, HBr, HI;

— CpC€aHuc: H2803, H3PO4,

— cnabeie: HF, H,COg3, H,S, H,Si03, opranuueckie KUCIOTHI.

OcHoeanus — CIOXHBIC BEIIECTBA, PU TUCCOIMALIMN KOTOPBIX B Kaue-
CTBE aHHOHOB 00pa3yIOTCS TOIBKO THAPOKCHI-AaHUOHEI.

Hanpumep, NaOH — Na'+ OH~

1) mo pacTBOPUMOCTH:

— mepactBopumbie: Cu(OH),; Mg(OH),;

— pactBopumbie: NH,OH, KOH, NaOH, Ba(OH)y;

2) 1O CTETICHU JUCCOIMAIIUH:

— cuwibHble (menoun): NaOH, KOH, Ca(OH),, Ba(OH)5;

— ciabeie: NH,OH, Cu(OH),, Mg(OH),;

3) 1O YHCITy TUAPOKCHIIBHBIX TPYIII:

— opHokucnoraele: NaOH, NH,OH;

— neyxkuciorusie: Ca(OH),, Cu(OH),;

— tpexkucioTtHbie: Fe(OH)s.

Conu — CIOXHBIE BEIIECTBA, B COCTaB KOTOPHIX BXOJST KAaTHOHBI, OT-
JUYHBIE OT KATHOHOB BOJIOPO/IA, U KUCIIOTHBIE OCTaTKH.

ITo cocraBy conu ObIBAIOT:

cpemHue (HOPMalibHBIC) — COJEPXKAT KATHOHBI OJHOTO BHIA U aHHOH
kuciotHoro ocratka: Na,SOy, KC1, Caz(POy),, NH4CL;

KHCJIBIC — OT CPEIHUX COJICH OTIIMYAIOTCS HAJIMYUEM KaTHOHA BOJIOPOJA!

NaHSO,, CaHPO,4, NH4H,POy;

OCHOBHBIE — OT CPEIHHUX COJIeH OTJINYAIOTCS HaJUYueM THAPOKCHI-
annona: AIOHSO,4; MgOHCI, (CuOH),COs3;

JIBOIHBIE — cojiepkaT KaTroHbI ABYX BHI0B: KNaSO4, NH,;Cr(S0,),;

CMelIaHHbIe — cojepkaT aHnoHbI ABYX BUI0B: CaOCly, Mg,(PO,)F;

KOMIUIEKCHBIE — COJepKaT KOMIUIEKCHBIH noH: Na[Al(OH)4].

KucnoTsl Mo panuoHaIbHOW HOMEHKIIATYPE HA3BIBAKOTCS 10 PYCCKOMY
Ha3BaHUIO XUMHYECKOTO AJIEMEHTA C NCIOIh30BaHNEM Pa3HBIX Cy(PPHUKCOB:

H,SO, — cepnas; H,SO3 — cepuunctast; HNO3 — azotHast; HNO, — azotu-
cras; (-H, -OB, -€B — BBICIIE KHUCJIOTHI; -HCT; -OBAT; -OBATHCT — KUCIIOTHI C
9JIEMEHTOM B MCHBIIECH CTETIEHH OKHCICHUS). BecKHcIopomHble KHCIOTHI
Ha3bIBAIOTCS JIeMEeHTOBOAOpoaHbIMU: H,S — cepoBomopoanas; HCI — xio-
poBogopoaHas. TpusuansHble Ha3BaHUs: HF — muraBukoBas kucnora; HCI —
constHast kucinota; HCN — cunmnbnas kucnota; H,SO4 — kymopocHoe mac-
10; CH3COOH — ykcycHas xuciora.

®DopMyIbl ¢ Ha3BaHHWEM KHCJIOT M KUCIOTHBIX OCTATKOB INPHBEICHEBI B
Tabm. 1.1.



Tao6numa 1.1. PopMysbl U Ha3BaHWe KUCNOT N KAC/TOTHLIX OCTATKOB

Kucnora AHHOHBI
Hazpanue
Hazpanue Dopmyna KHUCIIOTHBIX ®dopmyna
OCTATKOB
;I;TI?(?B(zSHOpOHHaﬂ (mua- HE Dropur -
i(;lﬂo)pomz[opoz[ﬂaﬂ (cons- Hel Xropuzt cr
BpomoBogopoanas HBr Bpomug Br-
HopnosonoponHas HI Womun I”
I{uanoBomopoaHast HCN Hunanug CN~
CepoBozmopoaHast H,S Cynsdun S
CeneHoBoOpOgHAS H,Se Cenenup Se*
VYronbHas H,CO; KapGonar CO*
Kpemuueas H,SiO3 Cunukar Si0s+
Optodocdopnas H3PO4 OpTtodochar PO
A3zotHas HNO; Hutpar NO3™
Asortucras HNO, Hurpur NO,~
Cepnas H,SO, Cynbdar S0+
CepHucrast H,SO3 Cynbdur S0+
XpomoBast H,CrO,4 Xpomat Cro>
JluxpomoBas H,Cr,0; Huxpomat Cr,0/*
MaprannoBas HMnO, Ilepmanranar MnQO4~

Conn no payuoranvHol HOMeHKIAMYpe HA3BIBAIOT C MOMOIIBIO JaTHH-
CKHX KOpPHEH 3JIEMEHTOB M Pa3HbIX CY(h(MUKCOB: -HI — OCCKUCIOPOIHBIC
COJIU, -UT — COJIM HEBBICIIMX KHCIOT, -aT — COJIM BBICIIUX KHCIJIOT, Jajee
YKa3bIBaeTCs KATHOH M €r0 CTENeHb OKUCIICHHs (€CIM OHa TepeMeHHas):
NaCl — xmopun marpusi; NaSOz — cymsdut Hartpus; Na,SO, — cymbdar
narpust; Fe(NO3)3 — Hurpar sxenesa(Ill).

B Ha3BaHMAX KUCIBIX CONEH MCIONB3yeTCs IpeuKC THAPO-:

NaHCO; — ruapokapOoHaT HaTPHsL.

B Ha3BaHUIX OCHOBHBIX COJIEH — PE(UKC THAPOKCO-:

CuOHCI - ruapokcoxnopua memu(1l).

Tpusuanvnvie nazsanus: NaCl — moBapennas conb, CuSO4 5H,0 —
Mennsli kynopoc; CaCO; — Men, mpamop, usBecTHsik; HgS — kuHOBaps;
Na,CO; — xaneuuaupoBanHas coaa; NaHCO; — nutheBas (muiieBas, dai-
Has1) cona; KC10; — 6eproimeroBa conms; KMnOy — MapraHioBka.



Xumuueckue ceoiicmea oKkcuoos

Kucnomnvle oxcudvr pearupyrT cO IMISIIOYaMH; OCHOBHBIMH U amo-
TEPHBIMH OKCHJIaMH; C BOJO, eciu 0Opa3yromascs KUCIOTa pacTBOpUMA.
Hanpuwmep:

SO; + H,O — H,SO, (KHCIOTHBIH OCTATOK SO~ OyJeT MpUCYTCTBO-
BaTb B MPOJYKTaX KHUCJIOTHO-OCHOBHBIX B3aUMOJEHCTBUN OKCUIa ce-
pei(V1)).

SO3 + 2NaOH — Nasz4 + Hzo,

SO3 + CaO — CaSO4.

OcHosnbie okcudbl pearupyroT ¢ KACIOTaMU; KUCIOTHBIMHA U amdpoTep-
HBIMH OKCHJIaMH; C BOJOH, €CIIM MPH 3TOM 00pa3yeTcs pacTBOPHMOE OCHO-
Banue. Hanpumep:

Nazo + HzO - 2NaOH,

Nazo + C02 g N32C03;

Na20+ A|203 i 2NaA102,

Na,O + 2HCI — 2NaCl + H,0.

AmepomepHvie OKcuObl PEaTHPYIOT C KUCIOTAMU, IIEIIOYAMH, KHCIOT-
HBIMH ¥ OCHOBHBIMH OKcunamu. Hampumep:

A|203 + 3803 — A12(804)3,

A|203 +3H2804 — A12(804)3 + 3H20,

Al,O3 + Na,O — 2NaAlO, — MeTaa tOMUHAT HATPHS;

A1203 + 2NaOH — 2N3A102 + Hzo

Al,O3 cootBerctByer amdotepusiii ruapokcun Al(OH);, KoTOpeid B
BUJIC KHCIOTHI MOXXHO 3ammcath kKak HzAlOs; u3 3TOM (opMysbl HYKHO
Bbiuecth H,0, ocranercs HAIO,. AlO, OymerT KHUCIOTHBIM OCTATKOM B
MPOIYKTaX peakUuil OKcuaa aJlOMUHHUS C OCHOBAaHUSIMU M OCHOBHBIMHU OK-
CUIAMH.

Xumuueckue ceolicmea ocnoeanuii

Pacmeopumvle ocnosanus pearupyroT ¢ KHCIOTaMH, KACIOTHBIMH OK-
CUJIaMU; C HEKOTOPBIMU COJISIMH, €CITH 00pa3yrOTCs ra3, 0CaI0K WM BOJA; C
aM(OTEepPHBIMH OKCHJAMH U TuApoKkcuaamu. Hampumep:

NaOH + HC1 —NaCl + H,0;

2NaOH + SO, — Na,SO, + H,0;

2NaOH + CuCl, —2NaCl + Cu(OH),;

2NaOH + ZnO — NayZnO, + H,0;

NaOH jacisop + A1(OH); — Na[Al(OH),].
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Hepacmeopumvie ocHoéaHusi pearupyloT ¢ KHCIOTAMH, HEKOTOPBHIMU
KUCIIOTHBIMHM OKCHAAMHM, Pa3jararoTcsi IpH HAarpeBaHUM Ha BOXLY M OKCUZ
Merasia:

CU(OH)2 + H2804 — CuSO4 + 2H20,

2Cu(OH), + CO, — (CuOH),CO; + H,0;

Cu(OH); — CuO + H;0.

Amgpomepnvie 2udpoxcudsbi 001aAaAI0T CBOHCTBAMH HEPACTBOPUMBIX OC-
HOBAHWM, HO JIONOJIHUTEIBHO MOTYT BCTYNATh B PEaKIMU KOMILIEKCOOOpa-
30BaHMS CO IIETOYAMH:

Zn(OH)z + 2NaOH — Naz[Zn(OH)4]

Xumuueckue ceoiicmea Kuciom

Kuca0Tel B3aUMOICHCTBYIOT C METaIAMM, CTOSIIUMH B PSAy HAIps-
JKCHUI A0 BOAOPOJA; C OCHOBHBIMU U aM(l)OTCpHI)IMI/I OKCHUJaMH U THAPOK-
CuaaMu; C COJISIMH, €CIIKM IIPU OTOM 06pa3yeTc;1 0CaJIOK, ra3 MM MajJoJauc-
COLMHPYIOMICC BEUIECTBO. HaanMep:

H,SO4 + Zn — ZnSO, + Hy;

stO4 +7Zn0 — ZI’ISO4 + Hzo,

H,SO, + Zn(OH)Z — ZnS0O, + 2H,0;

H2804 + K2C03 — KzSO4 + Hzo +C02.

erMHI/IeBaﬂ KHCJIOTa MOXKET p€arupoBarb TOJIBKO CO MICIOYaMH, TakK
KaK HEpACTBOpUMA.

CepHucTast, yrojibHass 1 KPEMHUEBasT KUCIOTHI Pa3jiaratoTCs Ha BOAY M
COOTBCTCTByIOH.[I/Iﬁ KHCIIOTHEIN OKCHJ COTJIaCHO YPABHCHHUIO PCAKLIMU:

H2903 - Hzo + 902

BCCKI/ICJ'IOpO,HHLIG KHUCJIOTBI 06J'IaﬂaIOT BOCCTAHOBMTEILHEIMH CBOI-
CTBaMH:

-2 0 0 -1
H,S + Br,—S + 2HBr.

KonuentpupoBaHHble cepHasi U a30THAsI KUCIOTHI SBIISIOTCS CUIIbHBIMU
OKHCIUTEIAMU. A30THas KHCIIOTA MOJXKET B3aUMOJCHCTBOBATh C MeTallIa-
MH, CTOSIIMMH B STy HaNpsOKEHWH Kak JI0, TaK W IOCJIe BOAOPOAA; MPH
3TOM 00pa3yIOTCs COJb, BOAA U MPOAYKT BOccTaHOBICHHUS a3oTa (+5) (NHg,
N,, N,O, NO, NO,), KOTOpbIi 3aBUCUT OT aKTUBHOCTH METajlla ¥ KOHIICH-
Tpauuu KUCIOTHL. Ilpu B3aMMOAEWCTBUU KOHLIEHTPUPOBAHHOW a30THOM
KHCIIOTHI C METaJUIaMU BOJIOPOJ He BhIAeNsseT. Hampumep:

Cu+ 4HN03(K) — Cu(N03)2 + 2N02 + 2H20
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KonieHTprpoBaHHas cepHast KUCIOTa IPH B3aMMOICHCTBHY C METalIaMU
00pasyeT coJib, BOAY U MPOIYKT BoccTaHoBieHus cepbl (+6) (H,S, S, SO,):

Hg + 2H,S0O, — HgSO, + SO, + 2H,0.
Xumuueckue ceoticmea coneii

Comn BCTYIIAIOT B pC€aKIUn obmeHa ¢ KUCJIOTaMHU, 1IeJI09YaMu, ApYTruMu
COIAMH, €CIIM MPH TOM 00pa3yloTCs ra3, 0Caf0K MM MaloAUCCOLHUPYIO-
me€ BCUICCTBO.

Na,CO; + H,SO,4 — Na,SO, + H,0 + COy;

Na,CO; + Ba(OH)z — 2NaOH + BaCOsg;

Na,COj; + CaCl, — 2NaCl + CaCOs.

Comu ciabbIx KHUCJIOPOACOACPIKAIIUX KHUCIIOT MOTYT B3aHMOHeI7[CTBO-
BaThb C OKCHUAAMH, COOTBCTCTBYIOUIUMU 0oJlee CUILHBIM HIIA MEHEE JICTY-
YUM KHUCJIOTaM:

Na2C03 + 803 i Nast4 + COz,

Na2C03(KDHCT) + S|02 — NaZSiO3 + COZ

Kucnele conu B3aHMO[[eI7[CTBy}OT CO mcjaodyamMu:

NaHCO; + NaOH — Na,COj3; + H,0.

OCHOBHEBIE COIIM PEATHPYIOT C KUCIOTAMHU:

CuOHCI + HCl — CuCl; + H,0.

MHorue conm pasnararorTcsi (HEPaCTBOPHMEIE KapOOHATHI, CHJIMKATHI,
CynmbQUTHI; Cynb(aThl THKENBIX METAIUIOB, BCE HUTPAThI, BCE COJIHM aMMO-
HUA, KHACJIBIC COJIKM pasjiaraloTcd Ha KHCJIOTY W CPEIHIOI0 COJIb, OCHOBHBIC
COJIM — Ha OKCH A METalyla 1 KI/IC.]'IOTy):

CaCO;3; — CaO + COy;

2CUSO; — 2Cu0 + 250, + O,;

2NaHC03 g N32C03 + Hzo + COz,

2CU(N03)2 — 2Cu0 + 4N02 + 02,

(CUOH)2C03 — 2Cu0 + Hzo + C02

Comn BCTYIIAIOT B PCAKIMHU 3aMCHICHUA C MCTa/IaMH, €CJIN MCTAlI B
COCTaBC COJIM MEHEC aKTUBCH, YEM ITPOCTOC BEMICCTBO!

CuSO, + Zn — ZnSO, + Cu.

Ilonyuenue oxkcuoos, ocnosanuii, Kuciom, coneil

OKcUibl mory4aroT:
1) ropeHreM 1 OKHCIICHUEM MPOCTHIX U CIIOKHBIX BEIIECTB:
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C+ 0O, — COy;

N, + O, — 2NO;

CH4 + 202 g COZ + 2H20,

2) pa3iioKeHHEM HEKOTOPBIX KHCIOT, OCHOBAHHM, COJICH:

CaCO3 — CaO + COy;

H,Si03 — H,0 + SiOy;

Cu(OH), — CuO + H,0;

3) U3 Opyrux OKCUIOB BOCCTAHOBJICHHUEM, OKUCIIEHUEM HJIH Pa3IoKeHH-
eM:

CO, +C — 2CO;

2NO + O, — 2NO,;

2N205 - 4N02 + 02.

LLlenoyun nomyuarot:

1) B3auMOJICHCTBUEM METAIIOB, HX OKCUJIOB, THIPHUIOB C BOJOM:

2Na + 2H,0 — 2NaOH + Hy;

Na,O + H,O — 2NaOH;

NaH + HzO — NaOH + Hz,

2) 3JEKTPOJIM30M PACTBOPOB COJIECH:

2NaCl + 2H,0 — 2NaOH + Cl,+ H,.

HepacTBoprMble OCHOBaHMWA MOIy4aroT ASHCTBUEM IIeJIOUeH Ha COOT-
BerctBytomue conm: CuSO,4 + 2NaOH — Cu(OH),| + Na,SO,.

BeckucopoaHbIe KUCIOTbI OTy9aroT:

1) mpsimeiM cuaTe30M: Hy + C1, — 2HCI;

2) BBITECHEHHEM U3 COJIeH 0oJiee CUITbHBIMHA KHCIIOTAMU:

Na,S + HC1 — H,S + 2NaCl unu menee neryunmu kucinoramu NaCl +
+ HzSO4 — NaHSO, + HCI;

3) KaKk NOOOYHBIH MPOAYKT raJIOTCHUPOBAHUS AJIKAHOB:

CH4 + Clz — CH3C1 + HCL

Kncnopogfcogepskall e KucioThl Moy4yaroT:

1) ruapaTanueii COOTBETCTBYIOIIUX OKCHIOB (AHTUAPHUJIOB):

803 +H,0 — H2804,

2) 3IEKTPOIM30M PACTBOPOB COOTBETCTBYIOIIUX COJICH:

ZCUSO4 +2H,0 —» 2Cu+ O, + 2H2804,

3) OKHCIICHHEM MPOCTHIX M CIOXKHBIX BEIIECTB a30THOW KHCIOTOW WIIH
JIPYTAMH CIIOKHBIMH OKHUCITUTEISIMHU:

S + 6HNOg() — H,SO,4 + 6NO; + 2H,0;

HzS + 4C12 + 4H20 i H2804 + 8HC1,

4) KHCJIOTHI MOKHO BBITECHUTH M3 COJICH 0ojiee CHIIBHBIMU WJIH MCHEE
neryunmu kuciotamu: Na,SiO; + 2HCl — 2NaCl + H,SiOs.

13



CyliecTByeT OrpOMHOE KOJIMYECTBO CIIOCO60B MOJSyHeHUs Conei.

HauOosnee THTMYHBIC U3 HUX — B3aUMOJICHCTBUC:

1) kucnotel ¢ metamiom: Mg + H,SO, — MgSO, + Hy;

2) KUCIOTHI ¢ okcuaoM Metamia: MgO + H,SO4 — MgSO,4 + H,0;

3) KUCIIOTHI C TUAPOKCHIOM METAJLIA!

Mg(OH)2 + stO4—> MgSO4 + 2H20,

4) xucnotsl ¢ conbro: MgCO;3 + H,SO4 — MgSO, + H,0 +COy;

5) KMCJIOTBI C COJIETIOJOOHBIM BEIIECTBOM (THIPUIOM, IIEPOKCHIOM,
kapougom u T. 1.): CaC, + H,SO4 — CaSO,4 + C,H,;

6) menoun ¢ HemetamwioMm: Cl, + 2NaOH — NaCl + NaClO + H,0;

7) menoun ¢ kuciaoTHeIM okcuaoM: 2NaOH + CO, — Na,CO; + H,0;

8) menoun ¢ conmpro: 2NaOH + CuCl, — Cu(OH), + 2NaCl;

9) comu ¢ meramiom: CuSO,4 + Zn — ZnSOy4 + Cu;

10) comu ¢ compro: CuSO,4 + BaCl, — BaSO, + CuCly;

11) kucnoTHOTO OKcuaa ¢ ocHoBHEIM okcuom: CaO + CO, — CaCOys;

12) kucnotHoro okcuza ¢ conbio: Na,CO3 + SO, — Na,SO3 + COy;

13) meraiia ¢ vemetamiom: 2Fe + 3C1, — 2FeCls.

Pexe ucnonp3yroTes Takue crocoObl, Kak:

1) okucnenue apyroi comu: 3PbS + 403 — 3PbSOy;

2) BocctaHoBieHue npyroi conm: BaSO4 + 2C — BaS + 2COy;

3) paznoxenue apyroi comu: 2KCl03; — 2KCl1 + 30,.

Kucnvle conu momyqaroT:

1) HemoJTHOM HeWTpaTu3anue KUCIOoT:

H2804 + NaOH — NaHSO, + Hzo,

2) HeNOJIHOW HeUTpaTU3anneil KNCIOTHBIX OKCHJIOB:

CO; + NaOH — NaHCOg;

3) B3aUMOJICHCTBUEM CPEIHUX COJICH C KHCIOTaMH (C KHCIOTHBIMH OK-
CHJIaMU B pPacTBOpax):

Na2804 + HzSO4 - 2NaHSO4,

Na2C03 + Hzo + C02 i 2NaHC03,

NaCl + H,SO, — 2NaHSO, + HCI;

4) ruppommsom coneit; Na,CO3; + HOH «» NaOH + NaHCO:s.

OcHosHble coau TIOTYYaroT:

1) HemoJTHOW HEeHWTpanu3anueli OCHOBaHUH:

Cu(OH), + HCI — CuOHCI + H,0;

2) B3aUMOJICHICTBUEM OCHOBAHHIA C KUCIIOTHBIMU OKCHIAMU:

2Cu(OH); + CO,; — (CuOH),CO3 + H,0.

B HacTosimee BpeMsi U3BeCTHO OoJiee 45 MUUIHMOHOB WHIUBUIYAIBLHBIX
BewectB. [Togasmsroniee 60npIIMHCTBO M3 HUX (~98 %) OoTHOCSTCS K Opra-
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HUYECKHM BELIeCTBaM, OCTAIBHBIE — K HEOPraHWYeCKHM. VI3BEeCTHO OKOJIO
550 1poCTHIX BELIECTB, YTO HAMHOT'O OOJIBILIE YUCIIa U3BECTHBIX HJIEMEHTOB.
[MpuunHa 3TOrO B TOM, YTO HEKOTOPHIM JJIEMEHTaM COOTBETCTBYET He-
CKOJIbKO TIPOCTBIX BelecTB. Takoe SIBIICHHWE Ha3bIBaeTCs JUIOTPONHEH, a
CaMH IIPOCTHIE BEIECTBa, 00pa30BaHHbIE aTOMaMH OJHOTO JJIEMEHTa, — €T
AIUTOTPOITHBIMU MOAN(DUKALIUSIMH.

[Tpu onpeneneHHBIX YCIOBHAX BEIIECTBA MOTYT HAaXOJUTHCS B TPEX ar-
pEeTaTHBIX COCTOSIHHSAX — ra3000pa3HOM, JKHAKOM W TBepHoM (amophHOM
WA KPUCTAILTIYECKOM).

1.3. 3aKOHbI CTEXMOMETPUN

BaxHneiinieil 4acTbl0 COBPEMEHHOI'O €CTECTBO3HAHUS SIBISETCA XUMUS —
HayKa O BEIECTBaX, UX CBOMCTBAX U MPEBPAIICHUSIX UX IPYr B Apyra. Bee
XMUMHUYECKHE BEIIECTBA COCTOSAT U3 YACTHIL, XUMHUYCCKHIE MPESBPAIICHUS CBsI-
3BIBAIOT, MPEXKJIC BCETO, C TAKMMHU YaCTHIIAMH, KaK aTOM, MOJICKyJa, SIpo,
MIPOTOH, HEHTPOH, 3JICKTPOH, HOHBI, paJUKATIbI.

XUMWYECKWNIA 3/1IEMEHT — BHJ] aTOMHBIX YaCTHI C OJUMHAKOBLIM 3apsIoM
simep (C OMMHAKOBBIM IMPOTOHHBIM YHCIIOM). KaskIpIii XUMUYECKAN IIEMEHT
HMeeT CBOe Ha3BaHME M CHMBOI. B Hacrosmee BpeMs u3BecTHHI 118 xumu-
YECKHUX DJIIEMEHTOB.

lMocTosiHHas aTOMHOM Maccbl (M, U) — Gpu3ryYecKas BEIWYMHA, YHC-

JIGHHO paBHas OAHOM JIBEHAALIATOX MacChl aTOMa HYKJIHa 12C:
6

_M,(20) _1,992612* k& _, oo 0o
m, =) 2ot K -1,6605-10 7T kr =,

Panbuie 3Ty BeNWYMHY Ha3bIBAIM «aTOMHAs CIMHUIIA MacchD» (a. €. M)
WIH «yTJIepoaHas enuHunay (y. e.). B Ononormueckod aurepatype BCTpe-
YaeTcs eIle OJHO ycTapeBlllee Ha3BaHUe 3TON BeIMIHHH — «JlanpTon» (Da).

OTHOCUTENbHAA aTOMHas macca aneMmeHTa A,(J) — BeanurHa, paBHas
OTHOIIEHHIO CPEeTHEH MacChl aTOMHBIX YaCTHII JaHHOTO AJIEMEHTa K My

m.(Ca) _ 6,6549-10 %kr
m,_ 1,6605-10 7 kr

u

=40,0780.

A(Ca) =

Monekyna — Menpyaifmas, CoCOOHas K CaMOCTOSTECIBHOMY CYIIe-
CTBOBAaHHWIO YaCTHIIA, O0Jamaromias BCEMH XHMHUYCCKUMH CBOWCTBAMU W
XHUMHUYCCKHM COCTABOM JITAHHOTO BEIECTBA. B OONBIIMHCTBE CiydaeB MoJie-
KYJIbl COCTOSIT M3 HECKOJbKUX XMMHYECKU CBSI3aHHBIX aTOMOB, HAIpUMED,
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H,0; C3Hg; P4O1g; Cgp. OmHako M3BECTHBI W OJHOATOMHBIC MOJICKYIIBI, K
KOTOPBIM OTHOCSTCSI aTOMbl «Oiaropoaubeix razos» — He, Ne, Ar, Kr, Xe,
Rn, u aroms! prytu Hg, conepxamuecs B ee napax. B cocras monekyn Mo-
T'YT BXOJIUTh ATOMBI OJTHOT'O WJIM HECKOJIbKMX XUMHUYECKUX 3JICMCHTOB.

OTHocuTeNbHasA MonekynsapHaa macca (M,) — Benu4rHa, paBHas OT-
HOIIICHHUIO CPEJHEH MacChl MOJICKYJI TJAHHOTO BeliectBa k M. Hampumep,
OTHOCHTEIIbHAS. MOJICKYJISIPHAS. Macca BOJIbI PaBHA!

m, (H,0) 2,9914-10 ®kr
m 1,6605-10 ®xr

u

M, (H,0)= =18,0152.

3HaueHHEe OTHOCUTEILHON MOJEKYIIPHOW MacChl MOYKHO HAWTH, UCXOJS
13 3HAYEHUH OTHOCHUTENBHBIX aTOMHBIX Macc, HalpHMep:

M,(H,0) = 2-A(H) + A(O) = 2-1,0079 + 15,9994 = 18,0152.

BeLlecTBo — ycroifumBas COBOKYITHOCTh YacTHIl (aTOMOB, HOHOB HIIH
MOJIEKYJ), O0JIajaromiasi OnpeeIeHHBIMA XUMUYSCKUMU U (PH3UIeCKIMU
CBOMCTBaMH.

Cmexuomempus — pazjen XUMUHU, KOTOPBI paccMaTpUBaeT KOJMYe-
CTBEHHBIE COOTHOILIEHHSI MEX/y pearnpyrouiMu BelecTsamMu. Teopernde-
CKOW OCHOBOHM pacdeToB KOJMYECTBEHHBIX COOTHOIICHHH MEXIY 3JEeMEH-
TaMH B COCJMHEHMSAX WM MEXIY BEIIECTBAMH B YPaBHEHMSIX XUMHUYECKUX
peakuuii ABISAOTCS QyHIaMEHTaJIbHbIE 3aKOHbI XUMHH, YaCTO Ha3bIBacMbIe
CTEXHOMETPUICCKIMH 3aKOHAMH.

3axon coxpanenus maccei u snepeuu (Jlomonocos, 1748 u JlaByassbe).

Macca BemiecTB, BCTYIAONINX B PEAKIIHIO, PaBHA Macce BEIIeCTB, 00pa-
30BaBIIAXCS B PE3YJIbTATE PEAKIIHU:

Ca+Cl, > CaC|2,
40r+7lr=111r.

M. B. JIoMOHOCOB CBSI3bIBaJl 3aKOH COXPAaHEHHS MacChl BEIIECTB C 3aKO-
HOM COXpaHEHUS YHEPTHU.

3aKOoH CcoxXpaHeHUs MacCbl BELLECTB: «Macca eewecms, Cmynuguiux
6 peaxkyuio, pagHa Macce 0OPA306AGUIUXCIL 6EUIeCNE C YUEmOM UMEHEHUs
MACChbl, COOMEEMCMEYIOWel MeniosoMy 3Qexmy 0anHOU peakyuuy.

B o0miem Brje MaTeMaTHYeCKOE BRIPAXKCHHUE ITOTO 3aKOHA JIJISI XUMHUE-
CKOH peakiuu

aA+bB—-cC+dD+Q
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MMEET BHIIL:
[m(A) + m(B)] = [m(C) + m(D)] £m,

rae Am — u3MeHEHHEe MacChl 3a CUET BBIJACICHHUS MIIH ITOTIOIICHUS TEIIOTHI
(3Heprum), MPOUCXOJAIICE B COOTBETCTBHH C ypPaBHEHUEM
A. Diinmreiina:

AE = Am - ¢,
rae AE — usMeHeHue SHepruu (B JAHHOM CIIyuae — TEIIoBOH 3 ekt peak-
1HH);
Am — HU3MCHCHHC MacCChI, C — CKOpOCTB CB€Ta B BaKyyMe, paBHaﬂ
8 -1
3-10°m-¢c.

ITockonbky TerumoBsle 3((eKTH XUMHYECKHX peaknuil (AE) dpesBbl-
YaifHO MaJbl 10 CPAaBHEHHIO C BEIWYHHOM C°, TO COOTBETCTBYIOIINMH 3HA-
aermsvu Am (10°-107" r) MosxHO npeneGperaTh H3-3a HEBO3MOKHOCTH HX
MPaKTHYECKOTO OIIPEeIeHUs.

3aKOH MOCTOAHCTBA COoCTaBa BELUECTB: «Konuuecmsennviii u Kaue-
CMBEHHBIN COCMAB 00020 CIONCHO20 8EUjeCMBd MOJIEKYIAPHO20 CIPOCHUS
He 3a8UCUm om cnocooo8 e2o NoJLyYeHus .

OOparute BHUMaHKE: JaHHBIA 3aKOH MPUMEHUM IS BELIECTB MOIbKO
MONeKyIApHOo20 cmpoenus. Hampumep, KONUYECTBEHHBI COCTaB BOJEI,
HE3aBHUCHMO OT CIIOCOOOB €€ MOydeHHs, Bceraa oauH U ToT xe: o(H) =
= 11,1899 %, ®(O) = 88,8101 %. [TosTomy mMoneKkymsipHas Gopmyna BOJIH,
BEIBEJICHHAS MCXOI M3 YKa3aHHBIX 3HAYCHUH MaCCOBBIX JIOJIEH JIEMEHTOB,
Bcerna oJHa 1 ta xe — Hj 00001000, M1 mipocTo H,0.

OKCIIEPUMEHTATIBHO J0KA3aHO, YTO KOJMYECTBEHHBIN COCTAaB BEIIECTB
HEeMONEKYIAPHO20 CMPOEeHUs 3aBUCUT OT croco0oB uX monydeHus. Tak,
Harpumep, B oOpasuax okcuna meau(ll), moixydeHHBIX pazHBIME crocoba-
MU, 3HAUCHHS MAacCOBOW JOJMM MeIU MOTYT HM3MeHAThCs oT 74,6 % 1o
80,7 %. IlosTromy KonmuecTBeHHBIH coctaB okcuaa meau(ll) Beipaxkaercs
¢dopmynamu ot Cug 7390 10 CuOg gs3. OnHako yacto Gopmyiy aToro Bere-
CTBa 3alMCHIBAIOT yHpouieHHO B Buje CuO, OKpyrJsisi COOTBETCTBYIOIINE
WH/IEKCHI JI0 TIETBIX YUCETI.

B 3aBucuMOCTH OT IpUPOJBI YacTUI], 0Opa3yoNIMX BEIIECTBa, PasiH-
Yar0T YeThIpe OCHOBHBIX THIIA KPHCTAINIMYECKUX PEIIETOK — MOJIEKYIIIp-
HBIE, aTOMHBIE, HOHHBIE ¥ METa/NIMYecKue pemeTku. BemecTBa ¢ Moyieky-
JISIPHBIM THUTIOM KPUCTAJUIMIECKOH PELIETKH OTHOCSTCS K BEIIeCTBAM MOJIe-
KYyJISIPHOTO, a BEIIECTBA C TPEMs APYTMMH THIIAMH PEIIETOK — K BELIECTBAM
HEMOJIEKYJISIPHOTO CTPOSHHSL.

BermecTtBa MONeKyIsIpHOTO CTPOCHHUs 00JaJal0T HU3KMMHU TEMIIepary-

17



pamu maienus (00sraHO 10 300 °C). OHU JeTyYu U 4acTo O0NAJaroT 3a-
maxoM. K HUM OoTHOCSTCS BCe ra3000pa3HbIe WIH JKUAKHE MPHU KOMHATHON
TeMIIepaType BEIIECTBA, a TAK)KE HEKOTOPHIE JIETKOIIABKHE TBEp/IbIe Bellle-
ctBa (mapaduH, peHom, caxaposa u Jp.).

BemectBa HEMOJIEKYIISIPHOTO CTPOEHHUSI XapaKTEPU3YIOTCS BBICOKHMMH
TeMrieparypamu 1uiaBiieHus (00br9H0 BoIe 300 °C). Ilpu KOMHATHOH TeM-
mepaType OHHU HAXOMAATCS TOJIBKO B TBEPJOM arperaTHOM COCTOSHHH, ITPaK-
TUYECKH HEJICTYYH M MO3TOMY HE 00JamaroT 3amaxoM. ATOMHOE CTPOEHHE
MPUCYIIE KPUCTAUIaM HEKOTOPBIX MPOCTHIX BEMIECTB-HEMETAIIOB — Oopa,
yraepona, kpemuus, ¢ochopa u mpyrux. MoHHOE CTpOCHHE XapaKTEPHO
MOYTH JJISL BCEX COCTUHCHUH IMENIOYHBIX U MIEIIOYHO3EMETbHBIX METAIIIOB,
MarHusl, a TaKxKe JIJIsl BCEX COJIel aMMOHUS.

Baxneiimeld XxapaKTepUCTHKON JIFOOOTO CIOKHOTO BEHIECTBA SIBIICTCS
€ro KayeCTBEHHbIH U KOJIMYECTBEHHBIM COCTaB, BBIPAXKAIOIIUWUCS C TIOMO-
b0 XUMHYIECKUX (POPMYIL.

OnHO#M W3 Ba)XHBIX BEJIMYMH B XUMHUH SBISCTCA KOJIUIECTBO BEIICCTBA,
SIMHUICH M3MEPEHUSI KOTOPOTO SBIIETCS MOJb. XHUMHYIECKOE KOJIMYECTBO
BemectBa N(X) — MOJIb — eIMHALIA XUMHYIECKOTO KOJIMYECTBA BEIIECTBA, HO
1 mone — moprmst BemecTBa, coxaepxamas 6,02 - 10 ero (hOpMyIBHBIX
SIMHUIL.

MonsipHaa macca BewectBa (M(X)) — ¢pusuueckast BelMurHa, paBHAs
OTHOIIEHHUIO MACCHI JaHHOTO BEIIECTBAa X K €T0 XUMUIECKOMY KOJIMIECTBY:

M (X) = m(X) / n(X).

Enuanma monspHOW Macchl — T/MOJIb. Qu3uuecKkutl CMbiC MOJSAPHOU
Maccvl: OHa YHUCIEHHO paBHAa Macce BEIIECTBA, B3ATOTO B KOJUYECTBE
1 monb. MonsipHasi mMacca, BBIpaXKCHHAs B T/MOIIb, paBHA OTHOCHTEIBHOM
MOJIEKYJIsIpHO# Macce BemecTBa M (r/monb) = M. 3HaYCHUS MOJSPHBIX
Macc MPOCTHIX BEIECTB HEMOJIEKYJISIPHOTO CTPOCHHUSI YUCIEHHO PaBHBI CO-
OTBETCTBYIOLIMM 3HAYCHUSIM OTHOCHUTCIBHBIX AaTOMHBIX Macc, HaIpumep:
A(Si) = 28,085 u M(Si) = 28,085 r/mMob.

CBs13b MEXIy MOJIIPHOW Maccoil BemiecTBa (M) W KOJUIECTBOM 3TOTO
BeriecTBa (N) ONpeneNsIeTcs CIeIyoneil 3aBHCUMOCTRIO:

n=m-M,

r7ie M — Macca BEIecTBa, T.

3aKoH 06beMHbIX OTHOLLEHWIA [Teli-JTioccaka: «Obwvembr 2a306, 6cny-
RAIOWUX 8 XUMUYECKYIO PeaKyuio u 00pasyiowuxcs 6 pesyiomame peaxyui,
omHocames medncoy coboll Kax nebobluue yeavle Yuciay.

3aKoH ABOragpo: «B pasublx 06beMax pasziuyuHblx 24306 Npu 0OUHAKO-
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8bIx gHewnux yenogusax (0asgnenue u memnepamypa) cooepicamcs 00uHa-
KOGble YUCIA MOJIEKYL).

DTOT 3aKOH NMPUMEHUM I BEUIECTB, HAXOMSAIIMXCS TOJIBKO B Ta3000-
Pa3HOM COCTOSIHHH.

Cneactsua 13 3akoHa ABorajpo:

1. Ecnu uucna monekyn pasHplx 2a308 00UHAKOBbl, MO RPU OOHUX U
mex jice 6HEUIHUX YCTIOGUAX IMU 2A3bl 3AHUMAIOM 0OUHAKOGbIE 00bEMbI.

DKCMEePUMEHTAIBHO YCTAHOBIICHO, YTO JIFOOOW ra3 XMMHUYECKHM KOJIH-
gecTBOM | Momb, comepxamuii 6,02 - 10%® Monekyun, TpH HOPMATBHBIX
yermoBusax (H. y.) temmeparype 0 °C u maBiennu 101,325 xIla 3annmaer
o0beM, paBHbIN 22,4 . dror 00beM, OTHECEHHBIH K KOJUYECTBY Ta3a,
paBHOMY | MOJIb, HA3BIBACTCS MOMSPHbIM 00bEMOM 2a3a TIPHU H. Y. U 000-
3Ha4aeTcs CUMBOJIOM V.

Ve =224 MY /MOJB.

Crneyer NOMHUTB, YTO CYLIECTBYET TaKXKe MOHITHE «MONAPHbLIL 00beM
cmecu 2azo6y. OTa BEIIMYMHA 0003HAYACTCH V) ras cwecn X IPEACTABIET CO-

0oli 00BEM CMecH Ta30B, CyMMa XHMHUYECKHUX KOJIMYECTB KOTOPBIX paBHA
1 monb. Kak 1 MOJSpHBIH 00b€M HHAUBUILYAIBHOTO Ia3a, V) 14 cvecn PABEH

22,4 M°/MOITB.

[ToHATHIO «MOJISIPHBIN 00bEM Ta30BOH CMECH» COOTBETCTBYET TOHSATHE
«CpefHsA MONsSipHas Macca rasoBoii CMeCW». Dta BelMYrHa 0003HAYAET-
€A M ras, cyecn ¥ YACICHHO paBHA OTHOIIEHUIO MacChl JAHHOM CMECH K CyM-
Me XUMHYECKUX KOJMIECTB BCEX HAXOIAIINXCS B HEW Ta30B!

m(cmecn)

M ras. CMECH — .
N +n,+.+n,

Qu3uyecKull CMbICI cpeOHel MOJAPHOU MACCbl 24306801 cMecy: OHA YUC-
JICHHO paBHA Macce CMECH, B KOTOPOH 00IIee XMMHIECKOe KOJIHIECTBO Ta-
30B paBHO 1 MOJIb.

2. IInomnocme 2aza (P) — 6eNUUUHA, YUCIEHHO PAGHAA OMHOWIEHUIO
€20 MONAPHOIL MACCbl K MOTAPHOMY 00bemy npu H. .

EQMHUIE! IIOTHOCTH Ta30B — I/aM°, Kr/M° i T. 1. HampumMep, IIIOTHOCTS
KHCJIOpO/Ia MIPH H. y. paBHA:

M(O,) 32 r/momp
VM0 22,4 v [ mons

p(02) = =143 t/mm°.
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Qusuueckull cMbICL NIOMHOCMU 2A3d B TOM, YTO OHA YKMCIICHHO paBHA
Macce rasa oobemom 1 v (1. v.).

CyIecTByeT TakxkKe MOHATHE «MJ/IOTHOCTb Fa30BOWM CMeCK». DTa Beju-
yrHa 0003HAYACTCS Pg, U PACCUUTHIBAETCS IO POPMYJIE:

MCM
Ve

pCM =

3. Omnocumensnas naomnocmo 2aza X no 2azy Y (Dyyy) — éenruuuna,
YUCIIEHHO PABHASA OMHOULEHUIO MOJAIPHBIX MACC IMUX 24308

_MX)
DX/Y_M(Y)'

OTHOCHUTEIbHAS IDIOTHOCTh OJJHOTO Ta3a IO JAPYroMy — BeIHYHHA Oe3-
pa3MmepHasi.

Qu3uyecKkull CMbICI OMHOCUMENbHOU naomHocmu 2aza X no 2asy Y: oHa
MOKa3bIBAET, BO CKOJIBKO pa3 Macca raza X OoJibllie Macchl ra3a Y, €clid uX
XUMHYECKHE KOJIMYECTBA OJUHAKOBEL.

HawuGosee 4acTo npu pelieHny 3a/1a4 UCIOJIb3YIOTCSl 3HAYSHUST OTHOCH-
TEJIbHBIX TJIOTHOCTEH ra30B [0 BOJOPOAY U MO BO3AYXY, KOTOpPBIE paccyu-
THIBAIOTCS IO (POPMYyIIaM:

_M(X)HD ~ M(X) _ M(X) r/moms
)%42 M (HZ) %03,1 Mnoxn 29 r/Monp ’

4, Cmexuomempuueckue KoI(ppuyuenmol 6 YpPAGHEHUAX PeaKUuil
Medncdy 2azamu nPpOnOPUHOHATbHBL 00beMaAM OAHHBIX 2A308.
Jlnst peakunu aA + bBy = cCy crpaBeaniBo cooTHOLICHNE

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

3aKOH MapunabHbIX AaBMeHUA ra3oB (3aKOoH [JanbToHa): «Obuwee
dasnenue cmecu 2az08, He GCMYNAIWUX 8 XUMUueckoe 83aumooelcmeue,
PABHO CYyMME napyualbHvblx Oasénenutl Kaxcoo2o us YVKA3AHHbIX 2d306).
Martemarnueckoe BBIPAXKCHHUE 3aKOHA:

Pew = P1+ P2+ -+ Py,

e Pey — OOllee AaBIeHUE ra30Boi cMecH;
P1, P2, Py — HapIHATIBHEIC JABJICHHS KaXKI0TO U3 Fa30B CMECH.
Tlapyuanvroe dasnenue eaza (0T naT. pars — 4acTh) — NaBlIeHHE, KOTO-
poe oka3biBas Obl JaHHBIH ra3 HA CTEHKU COCY/a, €CJId Obl OH OJMH 3aHU-
Mall BeCh 00beM I'a30BOi CMECH MPH TEX KE YCIOBHSIX.
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ITpu perreHny 3a7a4 ¢ MCIOJIL30BAaHUEM JAaHHOTO 3aKOHA HEOOXOIUMO
IIOMHHUTH, YTO IapIUajbHOE JaBJCHHE NAHHOTO ra3a HpsiMO NPONOPLHO-
HaJIbHO €ro 00beMHOH () MIIM MOJIBHOH () 0Jie B Ta30BOM CMECH:

P1= @1 Poy WIHA P1 = X1 * Pom-

3aKoH boiina — MapwuoTTa: «llpu nocmosmnnol memnepamype npous-
6edeHue 0agieHusi OaGHHOU NOPYUU 2a3a HA e20 00veM ecmb GelUdUHA No-
CMOSIHHASLY.

MareMaTHYeCKOe BEIPaKEHHME JAHHOTO 3aKOHa:

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

rae Vi u V, — 00beMBl ra3a Ipu TaBICHUSX p1 U Ps.
ITpu pereHnn 3a7a4 3TOT 3aKOH MCIIOJNIB3YETCs IS pacyera o0bema ra-
3a V, Ipu TaBIIEHUH p,, €CIU U3BECTEH 00beM ra3a Vi Ipu JaBICHUH p1:

_ pl'Vll

V.
2 P2

3akoH LUlapnsa — leli-Jlioccaka: «llpu nocmosunom oaénenuu omuo-
weHue obvema OaHHOU nopyuu 2aza K e2o abCoOMHOU memnepamype
ecmy GeIUHUHA NOCTNOSHHASY.

Marematiyeckoe BRIPOKEHHE JAHHOTO 3aKOHA:

Vi Ye _const.
Tl T2

rae Vi u V, — 00beMbl Ta3a pu abCOMOTHBIX TeMmepatypax T, u 15,

[pu pemreHnn 3ama4 3TOT 3aKOH UCIOJB3YETCS JUIS pacueTa 3HAUCHUS
o0bema raza V; mpu Temmepatype 7T, €ClIi U3BECTHO 3HaYCHHE O0beMa ra-
3a V, ipu Temmeparype 71:

HeobxomuMo momHHTBE, uTO abcomoTHas Temmepatypa (7) cBs3aHa C
Temneparypoii (t) cootHomennem: 7' = ¢ + 273.

O6beANHEHHBIN ra3oBblii 3aKOH (ypaBHeHVe KnanelipoHa): «/Ipo-
uzgedeHue 0aslleHuss OAHHOU NOpYuu 2azd Ha e20 00beM, OMHECeHHOe K
abCcoNIOMHOL meMnepamype 2a3a, echb GeUNUHA NOCMOSHHASLY.
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Maremaruaeckoe BBIPAXXCHUEC 3aKOHA:

PVy_ pz 'Vz
T T
1 2
rae Vi — 00beM rasa npu JaBJICHUU p; U TeMriepaTrype 71;
V, — 00beM Taza npu IaBIeHUH p, U Temnepatype T,.
[Tpn pemennu 3aga4y JaHHOE ypaBHEHHE YacTO 