BBEJEHUE

XNUMMA. Hayka, uzydaroiasi BElIECTBa, UX COCTaB, CTPOE-
HUE, CBOMCTBA M MpeBpalleHus], COMPOBOXIAIOIIMECS U3MEHEHUEM
BHEITHHX 3JICKTPOHHBIX 000JI0YEK aTOMOB, HO HE 3aTpariBaroIlie Co-
CTaB U CTPYKTYpY UX siep. [lom XuMUIecKUM MpeBpallicHIEeM BEILECTB
TIOHMMAIOTCSI TIPOLIECCHI MX pa3pyIIeHUsI U 00pa30BaHMUsI, ITPOUCXOISI-
1IMe B pe3yabTaTe Xumuyeckux peakyui. XUMUS U3y4aeT TakxkKe sIBJie-
HUSI, COMPOBOXAAIOIIME IIPEBpallleHNs] BElleCTB, U 3aKOHBI, yIIpaB-
JITIONIE STUMU IPEBPAIICHUSIMI.

Posb ¥ MECTO XMMMU B CUCTEME IPYTMX HAYK O IIPUPOJE ONIPEe-
JIIeTCs1 TEM, UTO B 00J1aCTU MaTepUaIbHOTO MPOM3BOICTBA YEJIOBEKY BCe-
raa MpUXOAUTCSl UMETh JEJIO C BellleCTBOM. He 3Hast ero CBOWCTB U CTpO-
€HUS, XUMUIECKOM MPHUPONBI €ro YacTHIl, MEXaHM3MOB MX B3anMO-
JEMCTBUSI, BO3MOXKHBIX ITyTel MpeBpallleHsT OMHOTO BEIIECTBA B IPY-
roe, HeJib3sl MOHSITh MHOTUE SIBJIEHUSI U TIPOLIECCHI, TTPOMCXOMASIINE B
OpUpOJe U BOKPYT KaXKIOro M3 Hac.

Hawnbosiee BaxkHble 3a1a4u XMMUM— TMOJYYeHUE BEILECTB U
MaTepUaJioB C OINpeAeJeHHbIMU 3aJaHHBIMU CBOMCTBAMM Ha OCHOBE
COBPEMEHHBIX MaJOOTXOAHBIX TEXHOJOTUI 1 UCIOJb30BaHNE BHEP-
TMU XUMWYECKUX MpeBpallleHuii. 3a BpeMsl CylLleCTBOBAaHUS YeJlOBe-
Ka, OCOOEHHO 3a MOCJIeJHEE CTONeThe, Ha 3emiie TOSIBUIIOCh MHOTO
HOBBIX BEIIECTB, KOTOPbIX He ObLIO paHbllie B npuponae. M3 08 mu-
JINOHOB U3BECTHBIX K HACTOSIIIIEMY BPEMEHU XUMUUECKUX COeOUHEHUL]
0KO0JI0 3,5 MJIH. OTHOCSITCS K HOBBIM BellleCTBaM. ExKerogHo K HUM
JI00aBIsIeTCA €lle OKOJIO ThICSYM COCTUHEHUN.

Bosbliyto posb 10KHA UTPaTh XUMUS U B CUCTEME 9K 0102U1eC-
K020 00pa3oeanus, NOO 3arpsi3HEHUST OKPYXAIOLIEN cpeibl 00yCIOBIEHBI
B MEPBYIO oYepelb MONMaTaHUeM B HEe XUMUUECKUX euecme OT pa3ind-
HBIX UCTOYHMKOB 3arpsi3HeHUs (€CTECTBEHHBIX M UCKYCCTBEHHBIX). T1o-
najgasi B OKPYXawllylo cpeay, XMMUYECKHe BellleCTBa BCTYIAOT (WU
MOTYT BCTYMNUTb) BO B3aUMOJAEMCTBUSI KaK MeXAy COOOM, TaK U C CO-
CTaBHBIMU YacTSIMU aTMOCdepbl, TMApOocdepbl, TOYBbI, OKa3bIBasl yallle
BCEro HeraTMBHOE BJIMSIHUE Ha Pa3BUTHUE KUBBIX OPraHU3MOB U 4Ye-
JloBeKa. B HacTosiiee BpeMst MpoLiece 3arpsi3HEHUST OKPY»KaloLLel cpe/bl
XUMUYECKMMU BELLECTBAMM MPUHSIT MIOOAIbHBIN XapakTep. Bompockhl,
CBSI3aHHBIE C 3arPsSI3HEHUSIMU OKPYKAIOILIEH Cpelbl HEOOXOIMMO paccMar-
puBaTh Ha 0a3e XUMUU U XMMUYECKMX 3HAaHUM. Takoi moaxo mo3BOJIUT
HE TOJIBKO TITyOKe MOHSITh MPOUCXOASIIME BOKPYT HAC MPOLIECChl U Hera-
TUBHbIE UX TMOCIEACTBUSI, HO M YKaXeT HaydHO OOOCHOBaHHbIEC ITyTU
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YMEHBIIICHNS WJIM MCKITIOUCHMS BIMSIHUS TTOCICIHUX. B mociaemame
TOIBI YKa3aHHBIC BOIIPOCHI PACCMATPUBAIOTCS B XUMUU OKPYAICArouei
cpedbl U IK0A02UHeCKOU XUMUU.

Bakueitiie pa3menbl XMUMUW: 00IIast, HeOpraHWMJecKasl, cTe-
pPEOXUMUSI, DKOJIOTHUECKAs] XUMUSI, XUMHs OKpYXalolIei Cpembl,
aHaJIMTHUYECKast, (hu3ndecKast XUMus 1 T.1.

Oo6mas xumus. Pazoen XxuMum, B KOTOPOM M3YJarOTCSI OCHOB-
Hble 3aKOHOMEPHOCTHU CTPOCHUST AMOMHbIX U MOACKYAAPHbIX Hacmuly,
Xumu4eckol ces3u M B3aMMOIECTBUS BEIIICCTB HA OCHOBE nepuodu-
yecK020 3aKoHa U nepuoduyeckoll cucmemot /1. M. Mendeneesa. TeopeTtn-
yecKnit (pyHOAMEHT BCEell CUCTeMBbI XUMUUECKHNX 3HAHWI, B TOM YHC-
JIe HeopeaHu1eckou XUmMuu, GHAAUMU4ecKou XUmuu, Quau1eckou Xumuu,
Xumuu oKpyxcaroujeli cpedvt, IK0A02UMECKOU XUMUU, XUMUU NOAYNPO-
6800HUK08 W IPYTUX TUCLMILIVH.

Heopranmyeckas xumusi. XMUS 3JIEMEHTOB W UX COSAMHEHUI
3a UCKJII0YEHMEM OOJIbIIMHCTBA COeAMHEHMI yraepoaa. TeopeTuuec-
KOl 023011 HEOPTraHWYECKOM XUMUU SIBIISICTCST 00Uiast XUMUS.

Crepeoxumud. Paznen xumuu, M3ydyamoliuii MpOCTPaHCTBEH-
HOE PacIoJIOKEHIE aTOMOB B MOJIEKYJIE M €T0 B3aMMOCBSI3b CO CBOI-
CTBaMU MOJIEKYJIbI.

DKoormyeckast xumms. Pasnen XuMuy 1 CMEXHBIX HayK, U3Y-
YaIOIIMI XUMUYECKUIA COCTaB M MPOLIECCHI, MPOUCXOISAIINUE B aTMOC-
depe, rmapocdepe u mTocdepe M NX BIUSHUAC Ha cpemay OOUTaHUS U
ouocodepy B LeoM. B skoornyeckoit XuMunM OJHUM U3 TJIaBHBIX Ha-
TIPABJICHUI SIBJISICTCSI M3YUSHHE TIPOIIECCOB, OIPEICIISIONINX XUMUIeC-
KM COCTaB U CBOMCTBA OOBEKTOB OKPYKAIOIIEH Cpelbl U UX BIUSHUE
Ha 00BEKThI KMBOI MPUPOAbI. DKOJOrMYecKasi XMMUsSI pacCMaTpUBaeT
TaKKe MCTOUYHWKU W ITyTU TIONANAaHUST 3arpsS3HSIOMNX XUMUIECKHIX
BEILIECTB B OKPYXAIOLIYIO Cpely, UX XUMMUECKUN COCTaB, MPUUYMHBI
€ro N3MeHeHMsI, BIMsIHIE Ha 6rocdepy 1 IpUpOIHbIe Mpolecchl. DyH-
JIaMEHT 3KOJIOTMYECKONM XMMUM COCTABJISIIOT: OJ0K XMMWYECKMX 3Ha-
HUI, XUMUYECKIX 3aKOHOB, OCHOBEI 9KOJIOTHH, a TaKKe HEKOTOPEIE
3HaHMSI U3 (PU3MKHU, CUCTEMHOTO aHajau3a, KUOEpHETUKU, HayK o0
000J104KaxX TUIAHETbl U HEKOTOPBIX APYTMX. DKOJOruyeckas XuMus—
COCTaBHAs YacTh HAYK 00 OMKDPbIMbIX CUCMEMAX.

Xumus okpyxamwmieid cpeapl. Pasnen xumuu, usyvaromnmi xv-
MHYECKYIO CPEIY 9K0A02UMECKOU cucmembl, XUMUIECKIIT COCTaB 1 IIPO-
1IeCChl, MPOMCXONSIIME B OKpYXalollel cpene, a TakxkKe pe3ybTaThl
3THX TIPOIIECCOB. XMMHUS OKPYKAIOIIEH Cpelbl, KaK M 9KOJIOTNIecKast
XUMUSI, SBJISICTCSI COCTABHOM YacThIO HAyK 00 OTKPBITHIX CUCTEMAaX.

6

Paznen 1. OCHOBHBIE ITOHATUS U 3AKOHbI XUMUN
1.1. Bemectso. @opMyibl BellecTB

XuMH4ecKmii 3jeMeHT. Bua aTomMoB, XapakKTepu3yIOIIUXCS
OIMHAKOBEBIM 3aps0om s0pa (OMUHAKOBBIM YKCJIOM IIPOTOHOB B SIIpPE).
Hamnpumep, Bce aToMbl ¢ 3apsiioM siapa +9 IpeacTaBIsioT coOoit
aTOMBbI OJTHOTO XMMUYECKOTO 3jieMeHTa— (ropa. B HacTosiiiee BpeMst
u3BecTHO Oosiee 110 xuMuyeckux 3aemMeHToB. KaXnbiit XMuMU4YeCcKrii
BJIEMEHT UMEET HA36aHuUe, XuMu4eckull cumeos (3HAK), amoMHbLl
(nopsokosulil) HOMep, amMOMHYIO Maccy, 3aHUMAaeT OIIpele/iecHHOe
MIOJIOXKEHUE B Nepuodu4eckoil cucmeme 34emeHmos, B KOTOPOIl ero
MECTOITOJIOXKEHKE XapaKTEPU3YETCS HOMePOM Nepuood, HOMEPOM 2pynhbl
U ee MoArpynIoi (raBHas -A wiM noodouHas -B). PazHble xumuueckue
3JIEMEHTBl MMEIOT Pas3jMyHYyI0 paclpOCTPaHEHHOCTb B IIPUPOJIE
(atMocdepa, rugpocdepa, tutocdepa), cM. puc. 1.
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Puc. 1. PactipoctpaHeHHOCTD 2JIEMEHTOB B Tipupoje (aTtmocdepa,
rugpocdepa, murocdepa, Macc. K0ast, %)

Bcerpeuatoliyecst B IpupoIe XMMUIECKHE 3JIEMEHTHI OOBIYHO
COCTOSAT 13 CMECH M30TOITOB, CPEeIU KOTOPHIX Pa3INYalOT crnabuibHble
U paduoaKmueHble U30Mmonbl.

XuMHYecKoe coenuHenne. XUMWUYECKM MHINBUIYaIbHOE Bellle-
CTBO, B KOTOpPOM aToMbl ogHoro (O,, N,) mm pasmmuneix (NaCl,
CH,) 2/1€MEHTOB COEIMHEHBI MEXIY COOO TeM WIM MHBIM BUIOM
Xumuueckol ¢és13u. Pa3myaloT XMMUYeCKHe COSIMHEHMS ITTOCTOSTHHO-
ro (IajgbTOHMIBI) M IEPEMEHHOrO cocTaBa (OEPTOJUIMABI), a TaKXKe
HEOpraHMYECKUe ¥ OpraHnIeCKre XMMUYECKUEe COeIMHEHMS.



BemectBo. YCTOINUMBOE CKOIUICHHUE OUCKPemHbix 00PA30BaHMIA 113
MMKPOYACTHULL, 00JIaIAI0IINX COOCTBEHHOI MAcCOM MM MacCoii TTOKO4.
OOGBIYHO TUCKPETHLIMU OOPA30BAHUSIMU SIBJISIIOTCSI AMOMHbLE U MOAe-
Kyasphble yacmuysi. BelliecTBa pa3InyaioTcs 10 depecamuomy cOCHos-
nuro. razoobpasnomy (CI,, O,, N,), xunkomy (H,O, H,SO,, Br,),
teepromy (NaCl, KOH, SiO,).

B 3aBHCHMOCTH OT cOCTaBa M CBOMCTB BEILIECTBA MOT'YT OBITh
NPOCMbIMU U CAONCHBIMU.

IIpocToe BemecTBO. BemiecTBO, MOIEKysIa KOTOPOTO COCTOUT
M3 aTOMOB OJHOTro 3jeMeHTa. Hanmpumep: cepa (S), ceneH (Se), kpeM-
Huit (Si), repmanwuii (Ge), kucnopon (O,), oson (O,) u T.I.

Croxnoe BemecTBo. BelecTBo, MOJIEKyiIa KOTOPOTo 00pa3o-
BaHa aTOMaMU pasHbIX dneMeHToB. Hampumep: Boma (H,0), ammuak
(NH,), azotnas kucnora (HNO,), meran (CH,). CroxHoe BelecTBO
MOXHO Pa3IOXUTh Ha npocmole eeuecmea. Harpumep, BOoy MOXHO
Pa3JIOKKUTh Ha BOAOPO U KMCIIOPO.:

QJIEKTPOJIN3
2H,O —>2H,+ 0,

HMunusuayanbHblie BemecTBa. Beujecmea, XapaKTepU3YIOIIMECST
OIpeeeHHBIM COCTaBOM, CTPOEHMEM UM CBOMCTBaMMU.

XuMUYECKHii cocTaB. DJICMEHTHBII cOCTaB BelllecTBa. Harpu-
mep, Boga (H,0) cocrontr u3 Bogopoma (H) u xucnopona (O), me-
taH (CH,)— u3 yrnepona (C) u Bomopona (H).

®opmyJia XUMIYECKOTO COeTUHEHHs, XMMUYecKas (popMyia—
9TO M300paXkeHUe COCTaBa BEILECTBA IPH IOMOILIY XMMUYECKUX CUM-
BOJIOB 3JIEMEHTOB M YMCJIOBBIX MHIEKCOB.

}‘1%9 XMMUYECKast

dbopmyna
CHUMBOJIBI YUCIOBOM

3JICMCHTOB MHIECKC

Hampumep, B monexyne Bogsl H,O ee xummudeckas dpopmyna
MoKa3bIBaeT, YTO Ha JBa aToMa BOJAOPOJA IPUXOAUTCS ONUH aTOM
KUCJIOpOJa, WIM YTO OAWMH MOJIb BOABI OOpa3oBaH U3 ABYX MoJIeH
aTOMOB BOIOPOIA M OTHOTO MOJISI aTOMOB KHCJIOpO/A.

B 0OCHOBHOM HMCHONB3YIOT ABa BUAA XMMHUYECKMX (DOpMyI:
a)sMmHpHYecKas Wid cymmapHasa (Opyrro) dopmyna (puc.2a),
0)cTpykTypHasa (CTpyKTypHO-Tpadmaeckast) dopmyna (puc.20).
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YreHue OMITUPHUYECKHUX XUMHNYCCKHUX (I)OPMYII OCYHIECTBJIACTCA I10 CII€-
IIMaJbHBIM ITpaBUJIaM.

a) 0)
COz, HzSO4, H3PO4 0=C=0 H— O
H— O> P=0
H— O
Puc. 2 Xumnueckue (popMyIibl
a) SMITUPUYECKUE 0) CTpyKTYpHBIE

Yuctelie BemecTBa. BeilecTsa, obnamaroiine MOCTOSIHHBIMU
COCTaBOM M (hU3MIECKMMU CBOMCTBAMMU; HE pazmeistoinecs: husn-
YECKMMU METOIaMM Ha pa3Hbie BellecTBa. Ha mpakTuke K YMCTBHIM
BellleCTBaM OTHOCAT BelleCTBa ¢ coiepkaHueM Gojee 99% 1o oc-
HOBHOMY KOMITOHEHTY. [{J11 yKa3aHUsI CTENEHU YUCTOTHI BELIECTB CY-
LIECTBYIOT CIeUAJIbHbIE 0003HAUYEHUS (KBATU(DUKALIN).

1.2. XumMuyecKkass HOMEHKJIATYpa HEOPTaHMYECKUX COeTMHEHMI

B HacTosiiee BpeMst [Jis COCTaBJIeHMSI Ha3BaHUI HEOpPraHU-
YECKHUX COCIMHECHUN TTPUMEHSIIOT TPHBHAIBHYIO 11 PAIMOHAJIBHYI0 HO-
MEHKJIATypBI, IPUYEeM B TOCJICIHEN BBIIEISIOT TPY Pa3HOBUIHOCTH:
pycckas, mexcoyHapoonas (MojycucTeMaTudeckas) U cucmemamuyec-
Kas HOMEHKJIATYPBI.

| XuMuyeckKast HOMCHKJIaTypa |

/

TpuBnanbHast | PanmoHanpHas |
e

SN

| Pycckas | | Cucremarmueckas

MexnyHapoaHast
(TmorycucTeMaTrieckast)

TpuBuasbHas HoMeHKIATypa. VicToprueckul CIOXUBIAsICS CHC-
TeMa Ha3BaHWI HEOPTAaHMYECKUX BEILECTB, CIICIIUAIBHBIX, YaCTO TEXHH-
YeCKMX Ha3BaHWI, KOTOphIE, KaK MPaBUJIO, HE OTPaKaroT UM OTPaXKaroT
B HE3HAYMTEJILHOM CTENEHM COCTaB XMMUYECKUX COeAMHEHUA. TpUBUaIb-
Has HOMEHKJIATypa XOTSI W CUMTACTCSI YCTapeBIIEH, IITMPOKO IIPUME-
HSIETCST BO MHOTHX O0JIACTSIX TEXHUKHU, XMMIICCKOTO TIPOM3BOICTBA, B
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Y4eOHOU 1 HayYHOU JIUTepaType Mo XMMUKM. DTU Ha3BaHUs TPEOYIOT 3a-
nomuHanua. Hanpumep: Na,CO,— cona, K,CO,— motraur, HCI— cons-
Hag kuciora, KOH— enkoe kanu, NaCl— nmoBapeHHas coib, CaO—
HeramreHas u3Bectb, NH,OH— HalIaTBIpHEIA CIIUPT U IpPYTHE.

Pycckas HomeHkaaTypa. B oCHOBY pycckoil HOMEHKIIATyphl
MOJIOXKEHO UCIIOJIb30BaHME PYCCKUX Ha3BaHUI XMMUYECKUX 3JI€MEH-
ToB. Ilpy 3TOM YacTo MCIONIB3YIOTCS KOPHHU CJIOB WM YCEUCHHBIC
kopuu cjoB. Hanpumep: NaCl— xnopucteiii Hatpuit, NO,— nBy-
okwuch a3ota, Ca(NO,),— a30THOKMCIEIN Kanblnii. B HacTos1ee Bpe-
M IIHPOKO MCHOJB3YIOTCS Ha3BaHUS KUCIIOT ITO0 PYCCKOM HOMEHK-
JlaType, HOMEHKJIATypa APYrUX COCAMHEHUN CYMTAETCs YCTapeBLLUEH
¥ HE peKOMEHIyeTCs K yIoTpeoieHnio (cM. Tad. 1).

MexnyHapoaHasi HOMeHKJIaTypa (rosycuctemaTudeckasi). Cu-
CTeMa COCTaBJIEHMSI Ha3BaHUI XUMUYECKUX COENMHEHUI, B OCHOBY
KOTOPOM ITOJIOXKEHO MCITOIB30BAHKE CJIOB MHOSI3BIYHOTO MPOMCXOXK-
JIEHWsI; Jallle BCETO KOPHU CJIOB JIATMHCKHUX Ha3BaHWM XWUMWYECKUX
aneMeHToB. Ilpu 3amucu Ha3BaHUI OKCHUIOB, OCHOBaHUI W CoJei
TOCIIe CJIOB OKCUO, 2uOpoKcud WA HA36AHUS KUCAOMHO020 OCMAMKA
OOBIYHO YKa3bIBAIOT PUMCKUMU LIMDPAMU 3HaAUeHUe ceneHu oKucie-
HUs aTOMa XMMHMYECKOTO 3JIEMEHTA, €CIIM OHA NepeMeHHAs.

Hanpumep: NO,— okcun azora (1V), N,O,— okcun azora (V),
HOo Na,O— oxcun Hatpusa. Fe(OH),— runpoxcun xenesa (III),
Cu(OH),—— ruppoxcun memu (II), Ho KOH— runpoxcun xamus.
NiSO,— cynbdar Hukens (II), Mn(NO,),— nurpar mapranua (II),
Ho CaCl,— xyopuz KaibUusl.

HecMmotpst Ha To, yTo MeXnyHapOIHBIM COIO30M TE€OPETH-
yeckoit 1 npukinagHoi xumun MIOTTAK B Hacrogdlee BpeMs peKo-
MEHIOBAaHO IIPEIIIOYTUTEIBHOE WCITOIb30BAHUE CUCMEMAMU4ecKou
HOMeHKAamypbl, MEXIYHApOAHAasi HOMEHKJIATypa IIMPOKO MPUMEHS -
eTcsl B yueOHOM, HAaydYHON U TeXHUYECKOM JIUTepaType.

HaszBanms coneit HamboJsee yImoTpedsieMbIX KUCIOT 10 MEX-
IYHAPOIHOI HOMEHKJIAType MpeacTaBIeHbI B Ta0. 1.

CucreMaTHyeCcKast HOMEHKJIATYpa. YHUBEpcabHas cUcTeMa Ipa-
BWI COCTAaBJICHUSI Ha3BaHWI HEOPTraHWMIECKUX COCTNHEHUI, peKOMEH-
noBaHHbIX MIOTTAK 1151 MCTionib30BaHUS B y4eOHOM, HAYYHOM 1 TeX-
HUYECKOU uTepaType.

ITo cucTemMaTYecKOif HOMEHKIIATYpE TIPH 3aITUCH (DOPMYJITBI
BellleCTBa BHAYaJle 3aIlMChIBAIOT 3JIEKTPOITOJIOKUTEIIBHYIO COCTABIISI-
fo1Iyto (YCIOBHBIE WM peallbHble KaTHUOHBI). Ilpm 3TOM coryiacHO
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npasmiaM MIOTTAK, Ha3bBaTh COCTABIISIONIME CIIEAYET CeBa HAIlpaBo
B COOTBETCTBHUM C TIOPSIIKOM 3aITCH. DJICKTPOIOIOKUTEIIEHYIO COCTAB-
JISFOIIIYIO THIITYT B UMEHUTEILHOM ITageske. [1pn HeoOXOmMMOCTH CKITO-
HSIOT 00€ YacTW Ha3BaHMSI.

ITpyMepHl cucTeMaTUIeCKNX Ha3BaHMIA:

Oxcudor. CricTeMaTUeCKOe Ha3BaHUE OKCHIA COCTOWT U3 Ha-
36aHUs 2NeMeHma B UMEHUTEJILHOM Tajiexke U cioBa okcud. Yucmo ato-
MOB 3/IEMEHTA U KMCJIOPOJA YKA3BIBAIOT YACIOBLIMU IPUCTaBKaMu. NO,—
a30T JUOKCU]I, NZO ,— JMa30T TETPAOKCHII, Cr203— JIAXPOM TPUOKCH]I.

Anuonst. CricTeMaTUYECKUE HA3BaHUSI OMHOATOMHBIX aHUOHOB
COCTOSIT M3 KOPHS AAMUHCK020 HA38AHUA 31emenma, cypdukeca -ud n
CJI0Ba UoH. J1J1SI MHOTOATOMHBIX aHMOHOB, COCTOSIIIINX M3 aTOMOB OI-
HOTO 3JIEeMEHTAa, A00aBJsIeTCsl YMCI0oBasl MpUCTaBKa.

H*— runpun-uon, F— ¢ropun-non, S*— cynbpum-muoH,
S,>— nucyabGUI-NOH.

Ha3zpaHus1 aHHOHOB KUCIOPOACOAECPKAIIMX KUCIOT COCTOST U3
Ha3BaHMS KHUCIIOPOAA -0Kco ¢ YKa3aHHEM YKCIIa aTOMOB U 1aMUHCK020
HA36aHUS UeHMPAAbHO20 amoma ¢ CY(PPUKCcOM -am, TIpU 3TOM B CKOO-
KaX pUMCKUMHA IUPDpaMy 0003HAYAIOT 3HAYCHHE CTCIICHN OKUCICHUSI.

NO, — Ttpuokconurpar (V) -MOH,

NO,— nmokconutpar (III) -uon,

SO,”— Tterpaokcocynbdar (VI) -uon,

SO,*— tpuokcocynbdar (IV) -unoH.

CylllecTByeT TpyIiia aHUOHOB, IJII KOTOPBIX AOIYyCKaeTCs
COXpaHEeHUEe MX CITeIMAIbHBIX Ha3BaHUM, NMEIOIINX cy(pduke -uo:

CN- — umanua-uoH, OH- — rugpokcua-uoH.

Kucaomur. CuicteMaTyecKoe Ha3BaHWE KMCJIOThI COCTOUT U3
IIBYX YacTeil: cJIoBa 6000p0o0 N Ha3BaHUS aHUOHA.

H,SO, — Bonopoxn tetpaokcocynbdar (VI),

H,SO, — Bomopon tpuokcocynbdat (1V),

HNO, — Bonopon tpuokconutpar (V),

HF — Bonopox ¢ropun.

Kamuonwsi. CrictTemMaTyecKue Ha3BaHUsI OMHOATOMHBIX KaTH-
OHOB COCTOSIT U3 HA36AHUS 21eMeHma B UMEHUTEILHOM ITafieXe C yKa-
3aHHEM YHMCICHHOTO 3HAYeHUS CTEIICeHN OKMCICHMS PUMCKOM Irc-
poii B CKOOKaxX U CJIOBa KAMUOH.

JI71sT MHOTOaTOMHBIX KATUOHOB, COCTOSIIIIMX M3 aTOMOB OIHOTO
BJIEeMEHTA, TO0ABJISICTCS YMCIIOBAs IIPHCTaBKa, a B CKOOKaX YKa3bIBACTCS
001t 3apsin KaTnoHa apabCcKoi rdpoil co 3HaKOM Tocie uGphI.
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Fe?*— xene3o (I1I)— katmon, Cu*— menp (I)— KaTuOH,
Hg,**— muptyTh (2+)— KaTnon.
Ecnu aToMm, oGpasyroniuii KaTuoH, UMeeT MOCTOSIHHYIO CTe-

IIponomxkenune tada. 1

- Kucnora KucnotHelil ocTaTok
NeHb OKUCJIEHUSI, €€ MOXHO He€ yKa3blBaTh: K*— Kaluii-KaTuoH,
Ba2*— Gapuii-KaTHOH. dopmyna HasBanue dopmyna HasBanue
Ha3zBaHust KaTHOHOB, COCTOSIIIIMX U3 ATOMOB Pa3IUYHBIX dJIe- HPO - Turuapodocdar
MEHTOB, COCTOSIT U3 HA38AHUS AMOMOB-AU2AHO08 T PYCCK020 HA36AHUS 2 "4
UEHMPAAbHO20 AMOMA 8 UMEHUMEAbHOM nadejce. ATOMBI BOLOPOIA U H,PO, | (Opro)dpocdopras HPO42_ T'unpodocdar
KHCJIOPO/Ia Ha3bIBAIOT COOTBETCTBEHHO —eflapo u okco-. KonnuectBo PO Oprodocdar
aTOMOB YKa3bIBalOT YMCJIOBOM MPUCTABKOM. 4
NH,*— rerparunpoasor (III) -xaruon, H3p207* Tpurunponudocdar
2
CrO,**— mmokcoxpom (VI) -KaTHoH. H4P207 Hsydocdoprass | g p o 2| Anmapomudocdar
Ta6mmua 1 22 7
a (rupococ- HP O 3= TI'maponudocdar
277
HasBanue Hanbosee yrnoTpeOUuTeIbHbIX KUCIOT U UX bopHasn) PO+ Tadochar
KMCJIOTHBIX OCTaTKOB 277
H2CO3 VronbHas HCO>™ I'ugpokap6oHar
Kucnora KucnoTHbIi 0cTaToK o = KapboHar
dopmyna Hassanue Ddopmyna HaszBanue 3
HF dropoBogoponHast F ®ropun stiO 3 KpemHuesas HSiO ~ I'mopocunukar
(11aBUKOBAst) —- =
HCl XJI0poBOAOpOAHAS cl Xnopun, 5103 vKar
(consiHast) H CrO, XpomoBsast HCrO ~ T'apoxpomat
HBr BbpomoBogopoaHast Br bpomun 2‘; <
HI HonoBonoponHas ' Wonun Cro, powar
st Cepo- HS Tuapocynbdun H2Cr207 JByxpomoBasi HCr2077 I'maponuxpomat
BOIOPOIHAsA g~ Cynsbur, cro Jluxpomat
— 277
sto4 CepHast HSO . Tunpocynbdar HCIO . XJopHas clo ~ Tepxaopat
- 4
SO 42 Cynbar HCIO, XJiopHOBaTast ClO5~ Xyopat
H_SO CepHucras HSO ~ Tuapocynbdur HCIO, Xnopucras ClO,~ Xnoput
23 3 HCIO X10pHOBaTHCTASI ClO- TUHoXI0pUT
5032_ Cynbdur HMnO,4 Mapranuesas MnO, TMepmaHTaHAT
HNO A3OTHAs NO Hutpar CH;COOH VKcycHas CH;COO"~ AueTtaT
s i H,BO5~ Huruapobopat
HNO2 A3zoTucras N02 Hurtpur H;BO; BopHast HBO52 ~ TunpoGopar
- 3- Bopar
HPO MeTtadochopHas Meradocdar BO; %
3 PO3 HCN LlnanoBonoponHas CN- Huanug
(CHHWJIbHAS)
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1.3. Xummueckuii mpomecc
Pdu3nyeckue U XUMHUYECKHE SIBJICHUS U npoueCChl

| CBOJICTBa BelLIECTBA |

/ \A

[ (bu3nyecKue CBONCTBA | XMMUYECKHE CBOWCTBA |
arperaTHOe COCTOSIHME BElIeCTBa CITOCOOHOCTD BeleCTBa BCTYINATh
(TBepmoe, XKUIKOe, ra3000pa3Hoe); B peakUMu C OPYTMMU BEIIECT-
LIBET, BKYC, 3arax; BaMU M U3MEHSITh COCTaB

KOHCTaHThI (TUIOTHOCTb, TEMITEpa-
Typa IJIaBJE€HUS, TeMmIepaTypa
KHUIIEHUsI 3JIEKTPOITPOBOAHOCTh U
T.I.), TEPMOAMHAMUYECKUE XapaK-
TEPUCTUKU

C BelecTBaMu MOTYT ITPOUCXOAUTDb PAa3HbIC UBMCHECHUA NN
IPOLECCHI.

[ Tporecc |
| (bu3MuecKmii mpoLece [ XMMHUYECKUIl ITPOLIECC
n3MeHsieTcs (opMa MM arperaTHoe | M3MeHseTcsl COCTaB  BELIeCTBa,
COCTOSIHME BEILECTBa: 00pa3yIoTCs HOBBIE BELIECTBA:
Bona (H,0) SNEKTPUUYECKHUI

>0°C >100°C TOK
nen ¥ xugkocte = map | Boma (H,0) _’ra3(H2) + ra3 (Oy)

0°C < 100°C <
| CocraB BelllecTBa He n3MeHsETCS CocTaB BellleCTBA U3MeHsieTcs |

Du3uKo-xuMuYecKmii mpouecc. I1polecc, mpu KOTOPOM IIpoO-
HUCXOOUT KakK ¢husuueckuti, TaKk W xumuyeckuli npoyecc. Hampumep,
MPOLIECC PACTBOPEHMSI.

Xumuyeckue peakumu. [Tpoliecc npeBpallieHusI OIHUX BEILIECTB
B IpyTUe, OTJIMYAIOIIMECs OT MCXOMHBIX COCTABOM 1 cBoicTBaMM. Cylil-
HOCTb XMMMYECKOM PeaKiUd COCTOUT B IIEPECTPOMKE DJIEKTPOHHBIX
000JI04EK aTOMOB, CTPOEHUE SIIEP aTOMOB IIPU 3TOM HE M3MEHSIETCS.
IIpyu x¥MHMYECKON peakiuy IPOMCXOMUT IEPErpyIiipOBKa aTOMOB,
COIIPOBOKIAIOILASICS Pa3pbIBOM CTaphiX U 00pa30BaHMEM HOBBIX
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Xumu4eckux ceészetl, BCICICTBUE YEro ITOJy4aroTCsl HOBbIE COeAMHE-
Hus (IpoayKThl). MIcXoaHbIe BellleCTBA, KOTOPbIE PearupyoT MEXIy
c000i1, Ha3BIBAIOTCS peareHTaMH, KOHCUHBIC BeIllecTBa, 00pa3yIoII-
ecs B pe3yJIbTaTe XUMUYECKOM peaKIMni— MPOAYKTAMH pEaKIINU. X1-
MHMYECKHE PeakIIMM MOTYT COIPOBOXKIATHCS TEIIOBBHIMU 3(eKTa-
MM, B Pe3yJIbTaTe peakKIIdii MOTYT BBIIEISTHCS Ta3bl, 00pa30BHIBATh-
Cs OCaIKi, MOXET U3MEHSTHCS LIBeT. XMMUYECKYIO peakIio 3aru-
CHIBAIOT B BUIIC YPAGHeHUs XUMUUIECKON PEeaKIInH.

XuMHYeCKuUii mporecc, XuMUYecKoe B3auMoieiicTBIe, XMMHUYEC-
Koe npeBpamenue. To e, YTo XuMUJIecKasi peakiius.

XuMryecKast Heprusa. DHeprusl, 3aKII0YeHHAs (AKKyMYJIHPO-
BaHHasl) B XUMUYECKUX C6534X BELIECTBA; SHEPTUSI IIPEBPAILCHUN 1€k -
MpOHHBIX 000404ek aTOMOB. [IpOSIBISIETCS TIPU XUMUUYECKUX PeaKyusx.

VpaBHenne XxuMudecKoii peakiun. Criocod HarmmMcaHUs XMMU-
YeCKOro mpoliecca npeBpalleHrs BEIIECTB, OTpaXkarolnil KaueCTBEH-
HBbIE ¥ KOJMYECTBEHHBIC U3MEHEHMS. 3aKITI0UaeTCs B 3aIIUCU XUMU-
YecKoll peakyuu TIOCPEICTBOM XUMUHECKUX GopMYa NCXOMHBIX U IOy~
YEHHBIX BEIIECTB M MaTeMaTUYECKMUX 3HAKOB (LIM(Pp, 3HAKa paBeH-
ctBa). [1porecc cocrapieHUs ypaBHEHU XUMUIECKOMN peakIIuy 3aK-
JIF0YAETCS B HAXOXJIEHUM M 3alMcH UM@POBBIX 3HAYEHUN Ko3(hdu-
LIMEHTOB Tiepen (hOpMyIaMH BEIIeCTB, YYACTBYIOIIUX B peakluu, C
TEM, YTOOBI B COOTBETCTBUM C 3AKOHOM COXPAHEHUS MACChbl YHCIIO aTo-
MOB KaKJIOTO 3JIeMEHTA B JICBOW 1 TTPABO YACTSIX XUMUUYECKOTO YpaB-
HEHUS OBIJI0O OMMHAKOBBIM. Harmpumep, ypaBHeHIE XUMUUIECKON pe-
aKkIy 00pa3oBaHUST BOIBI UMEET BUI:

2H, + O, - 2H,0

3aKoH coxpaHeHHs Macchl. Macca BEIECTB, BCTYIAIOIINX B
XUMUYeCKYI0 peakyuro, paBHa Macce BEIeCTB, 0Opa3yIOIINXCS B pe-
3yJIbTaTe peakiuMu.

®u3ndyeckas cucremMa. COBOKYITHOCTD TeJI, MEXIY KOTOPBIMU
HE TIPOMCXOINT XMMHUICCKNX B3aMMOICHCTBHIL; CHCTeMa, XapaKTepH-
3yeMasi OTCYTCTBUCM XUMUUECKUX PeaKyuil.

Xuvmgeckas cucreMa. COBOKYITHOCTb XUMUYECKUX YACMUY VT 6e-
wecme, MeXIy KOTOPBIMHA IIPOMCXOISIT WA MOTYT IIPOUCXOTUTD XUMU-
Yeckue peakyuu ¢ oOpa30BaHUEM HOBBIX BEIIECTB— ITPOAYKTOB peak-
uuu. YacTHbIi ciyvait mepmodunamuueckoli cucmemsi. Paznnyarot: paB-
HOBECHYIO M HEpaBHOBECHYIO XMMHUUYECKUE CHCTEMBI; TOMOTCHHYIO 1
TeTePOTreHHYIO XMMIIECKIE CUCTEMBI; a TaKKe M30JIMPOBAHHYIO, 3aK-
PHITYIO(3aMKHYTYIO) M OTKPBHITYIO XUMHUYECKIE CHCTEMEL.
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M3o/mpoBanHas XxuMmdecKas cucTeMa. Xumuueckas cucmema, He
HMMeEIoIIIasl Macco- 1 TEIJIO0OMEHa ¢ OKpy:Katolliel cpefoii. B peabHbIX
YCIIOBUSIX M30JIMPOBAaHHAS XMMIUYECKasi CUCTEMa He CYIIIeCTBYeT.

3akppiTasgs XuUMHUecKas cucTeMa. Xumuueckas cucmema, He
MMEIOIIasi MacCOOOMEeHa ¢ OKpYXKalolle cpemoil, HO CIIOCOOHAsT K
TEIIOOOMEHY C Heil.

OTkpbITas XUMUYECKas cucTreMa. Xumuueckas cucmema, y Ko-
TOPOIT BOBMOXEH MaccO- M TEINIOOOMEH C OKpYKaIoIIeil Cpemoii.

1.4. Baxneiimme Ki1acchl HEOPraHUIECKUX COeTMHEHMUIt

CI1oxXHBIE HEOPTaHWUYECKME BEIeCTBA ITO0 COCTaBY M XUMU-
YEeCKHMM CBOMCTBAM MOXKHO pa3Ie/IuTh Ha 4 Kjacca: OKCHIbI, OCHOBa-
HUsI, KUACIIOTBI, COJIH:

okeuabi— Na,O, ALO,, CaO, CO,, P,0O,, SO,, C1,0;

ocHoBanuss— NaOH, Zn(OH),, Ca(OH),, Fe(OH),, KOH;

kucnotel— HCI, H,SO,, HNO,, H,CO,, H,PO,, H,S;

comu— NaCl, CaCO,, AL(SO,),, KHCO,, CuOHCIL.

OcHOBaHMSI M KUCJIOPOACOAepKallle KUCIOThl MOXKXHO pac-
CMaTpHMBaTh KaK TUAPATHl OKCUIOB U OOBEAVMHSITH B OOWH KJIacC THI-
POKCHUJOB, UMEIOIINX OCHOBHOM WJIM KMCJIOTHBIM XapakTep.

PaccMoTpuM cocTaB 1 CBOMCTBa OKCHUIOB, OCHOBAHMIA, KUC-
JIOT M COJIEH.

Oxkcuapl

Oxcudbl— 3TO CIIOXHbBIE BC€ILIECTBA, KOTOPBIEC COCTOAT U3
aTOMOB KHUC/JI0pOAa B CTCIICHMU OKUCJICHHA -2 1 aTOMOB Apyroro
QJIEMCHTa— METaJlla NI HEMETAJJIA.

Oo61as popmyna OKCI/II[O e D— 3JIeMEHT, KOTO-
pbIii 0Opa3yeT OKCHI, +N— CTeIeHb OKUCIICHUS 3ieMeHTa, O— Kuc-
JIOpOI, -2— CTeleHb OKUCIIEHUST KUCIOPOIa.

Knaccudukamms okcunoB. [1o coctaBy OKCHIBI AeTISIT Ha 2 TPYII-
Ibl: OKCUIbI METAJUIOB U OKCHUIBI HEMETAJUIOB.

IMo xMMUYeCKMM CBOMCTBAM OKCHUJBL JEJISITCS Ha cojeodpa-
3yloLIMe ¥ HEeCoIeo0pasylolue.

Coneobpasyrouue okcudbi— 3TO TaKue OKCUIbI, KOTOpbIe TIPU
peaKIusX ¢ KUCIOTAMHU M OCHOBaHUSIMU 00pasyloT con. Hampumep:
K,O, CuO, SO,, N,O..

Hecoaeobpasyrwujue oxkcudvi— 3TO OKCUIbI, KOTOPbIE HE
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ob6pasytor coneit. Harpumep: CO, N,O, NO.
Coneobpa3yollye OKCUIbI AEJSITCS Ha OCHOBHBIE, KUCIIOT-
Hble ¥ aM(pOTEpHEIE:

Coeobpasyioliye OKCHIbI

OCHOBHBIE AMdoTepHbIe Kucnortabie

Na,O MgO CuO ZnO AL O3 BeO SO;3 N,O5 CrOs3

! 1 1 ! 1 1 1 1

1
NaOH Mg(OH); Cu(OH); Zn(OH),; AI(OH)3; Be(OH), H>SO4 HNO3  H)CrOg4

OcHoBaHuUs AMboTepHbIe THIPOKCUIBI Kucnotbt

OcHogHble 0KCUObI— 3TO OKCHUIBI METAIIOB, KOTOPBIM COOT-
BETCTBYIOT OCHOBaHUS (TUApOKCcUAbl). OOBIYHO CTETIEHb OKUCIESHUS
MeTajula paBHa +1, +2:

Na,O MgO CuO
OKCUJ HaTpus OKCMJI MarHusi okcua meau (I1)
! ! !

NaOH Mg(OH), Cu(OH),

TUAPOKCHUA HATPUSI  TUAPOKCUA MarHUS  rugpokcun meau (I1)

Kucnromuwie okcudbt (aHTrMAPUOBI KUCIOT)— 3TO OKCHIBI, KO-
TOPBIM COOTBETCTBYIOT KUCIOTHI. KMCIOTHBIMU OKCUAAMMU SIBIISTIOTCS
BCE OKCHIbI HEMETAJUIOB, a TAKXKe OKCUIbl METAJUIOB B BBICIIIMX CTE-
MeHsx okucieHus (+5, +6, +7):

CrO; N,O5 CL,07
okcua xpoMma (VI) okcuz azota (V) okcup xaopa (VII)
XPOMOBBII aHTMAPUI ~ a30THBIA aHTUAPUA  XJOPHBIA aHTMIPUIL
! ! !
HzCI‘O4 HNO3 HCIO4
XpOMOBasi KMCJIOTa a30THAasI KUCJIO0Ta XJIOpHAsI KHCIIOTa

Dusnyeckue cBoiicTBa. OKCHIBI MOTYT OBbITh TBEPABIMU, JKHUJI-
KUMM WM TazooOpasHeiMu. Hanpumep, Na,O, CuO, SiO,, P,0,—
tBepabie Bewecrtsa; N,O,, CL,O,— xunkue Bewectsa, CO,, SO,—
ra3oo0pa3Hble BeleCcTBa (rasbl).

XyMHYecKre CBOMCTBa OCHOBHBIX OKCHIOB. 1. Peakiiist ¢ Bomoid.
HexoTtopble OCHOBHBIE OKCHIBI pEarrpyloT ¢ BOOON W 0OpasyloT pa-
cmeopumbie 6 600e ocHosanus— ujeaovu. C BOOOI pearupyioT OKCUIBI
caemyromux MetauioB: Li, Na, K, Rb, Cs, Ca, Sr, Ba:
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OCHOBHOW OKCUJ + BOla — OCHOBaHUE (IEIOUb) |
KO + H)0 - 2KOH

OCHOBHBIE OKCHJIBI IDYTHX METAIIOB HE PearupyloT ¢ BOJOM:
CuO + H,0 4  (peakuuu Her)

2. Peakuus ¢ xkucinoramu. OCHOBHbIE OKCHIIbI pe€arupyror ¢
KHMCJIOTaMM 1 Oal0T COJIb 1 BOOY:

OCHOBHOW OKCHUJ + KHCJIOTa — COJb + Boda |
CuO + 2HCI - CuCl, + H,0

3. Peak1iist ¢ KMCIIOTHBIMH OKCHIaMH. OCHOBHBIE OKCHIbI
pearupyror ¢ KUCJIOTHBIMH OKCHUIAMU U OArOT COJIN:

| OCHOBHOM OKCHJ + KHUCJIOTHBIA OKCUI — COJIb |
KZO + SO3 - KZSO4

Kucnornomy okcmay (anrmppuny) SO, COOTBETCTBYET Cep-
Hasg xucnora H,SO,, mosTomy 06pasyeTcs colb CEpHOM KUCIOTHI (KHC-
JIOTHBI# ocTaTok SO,*).

X¥MHYECKHe CBOMCTBA KMCJOTHBIX OKCHAOB. 1. Peakuius ¢ Bo-
noi. KuciaotHele okcHapl (aHTUAPUIBLI KUCIOT) PEarupyioT ¢ BOAOH
U JAI0T KUCJOTHI:

KHUCJIOTHBIN OKCUI + BOJa — KHUCJIOTA |
SO, + HO - HSO,

HexoTopble KUCIOTHBIE OKCHUABI HE pearupyiorT ¢ BOIOM,
HarpuMep:

SiO, + H,0 £ (peakuuu Her)

2.P eaKlusl ¢ OCHOBaHUSIMU. KMCITIOTHBIE OKCUIBI pearupyroT
C OCHOBAaHMAMM U OAIOT COJIb U BOOY.

| KHUCJIOTHBIMA OKCHJ, + OCHOBAHHWE — COJIb + BOJIa |
CO, + Ba(OH), - BaCO,l + H,0

Kucnornomy okcuny CO, COOTBETCTBYET yrojbHas KUCIOTA
H2€JO3 (kucnoTHbli octaTok CO,*"), Mo3TOMY 00pasyeTcs Cob YroJib-
HOM KHUCJIOTBI.
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3. Peakuusi ¢ oOCHOBHBIMU oKcuaamMu. KuciaoTHbIE OKCUIBI pe-
arupyroT ¢ OCHOBHBIMU OKCUAAMU W JAIOT COJIH:

| KUCJIOTHBIA OKCHJ + OCHOBHOM OKCHUI — COJIb |
P,O, + 3Na, 0O - 2Na,PO,
Kucnornomy okeuny P,O, cooTBETCTBYET pochopHas KUCIO-

ta H PO, (kucnotHeiii ocratok PO,*"), mostomy obGpasyercs coib
(hochopHOIT KUCIOTHL.

OcHoBanug

OcHosanus— 3TO CJIIOXHBIE BEIECTBA, MOJIEKYJIBI KOTOPBIX
COCTOSIT U3 aTOMOB MeTa/uia* u ruapokcorpynin— OH

O6was popmyna ocHoanuif Me™(OH) ™|, rne Me— meram.
Yucao TMAPOKCOTPYIIT B MOJIEKYJIE OCHOBAaHUSI YMCICHHO

+1 +2
paBHO CTeINeHU oKucaeHus Metaaa. Hanpumep, LiOH, Mg(OH)z ,

Al(OH),.

Knaccudukanus ocHoBaHmii

Bce ocHoOBaHUS AeNST Ha B I'PYMIIbl: PAaCTBOPMMbIC U He-
pacTBOpPUMBIE B BOJIE.

PacTtBopuMble B Boae ocHoBaHusS— 3To Imemouun: LiOH,
NaOH, KOH, RbOH, CsOH, Ca(OH),, Sr(OH),, Ba(OH),.

HepacTBopuMbie B Boje OCHOBaHUSI— Bce ocTaibHble. Ha-
npumep, Cu(OH),, Fe(OH),, Mg(OH), (Cm. Ilpun. 3).

CaoiicTBa OCHOBaHUIA

®u3nyeckne cBoiictBa. OCHOBaHMS SIBIISIIOTCS. TBEPIBIMU Be-
mecTBaMUA. TOJBKO OZHO OCHOBaHME— THAPOKCHUI aMMOHUS,
NH,OH— npencrapnser coboit pactsop raza NH, B Boze:
NH, + H,O0 =—— NH,OH
PacTBOpHI 11Ie10Ueli— MBUIBHEIC Ha OIIYIIb.
Xummyeckue cBoiicTsa. 1. LIBeT MHAMKATOPOB B LLIEJIOUHOM Cpese.

I/IHI[I/IKaTO]Z)bI— 9TO CJIOKHBIC OpPraHMYE€CKHME BECIICCTBA, KOTOPLIC
UMCIOT pa3HbII71 IBET B 3aBUCUMMOCTH OT XapaKTepa CpCabl.

*UckmouenueM sapisgercsa oqHo ocHoBanue— NH,OH— runpoxcun
aAMMOHMUs, B MOJIEKYJIE KOTOPOTO POJIb METaJLIa UrpaeT rpyrna ammonust NH,*.
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PacTBopHbI 1e/IoUel OKpalMBAIOT MHAMKATOPBL: JTaKMyC— B
CUHMIA, beHONpTATENH— B MaJIMHOBBIM, METUIOPAHX— B JKEJIThINA LIBET.

LBer NHAWKATOPOB B PA3JIMYHLIX CPEAaxX

LIBeT mHAKMKaTOpa
WNunukatop B pacTBOpe B BOJE B pacTBope
KHUCIOTHL (HeWTpasbHas 1ejao4u
(kucnasi cpena) cpena) (1re104Has cpena)
Jlakmyc KpacHblii DduoneToBbI CuHuit
deHondranenx BecuBeTHbI T BecuBeTrHbI T ManuHOBBI 1
MeTunopaHx KpacHbiii Kentolii Kenroiii

2. Peakuus ¢ kuciaotamu. OCHOBaHUSI pearupyroT ¢ KUCIO-

TaMM U JaloT COJb U BOMY:
Mg(OH), + 2HNO, - Mg(NO,),+ 2H,0
Peakuiusi ocHoBaHMSI ¢ KUCJIOTOW HAa3bIBAETCSl peakxyuell
Heumpaiu3ayuu.

| OCHOBaHME + KHCIOTa — COJlb + Boza |

3. Peak1ist ¢ KUCTTOTHBIME OKcraaMu. OCHOBaHUS p€arupyror
C KMCJIOTHBIMUM OKCHIaMU (aHI‘I/IZ[pI/I,I[aMI/I KI/ICJ'IOT) " JaroT COJIb U BOAY:

| OCHOBaHUeE + KUCIOTHBIN OKCUI — COJIb + BOIa |

Ba(OH), + SO, - BaSO,! + H,0.
4. Peakuus ¢ cosimu. 1llenoun pearupyior ¢ pacmeopumvimu
coasamu 1 1Al0T HOBYIO COJIb M HOBOE OCHOBaHMe. B pesyibrare peak-
LMY HYXHO TOJYYUTh 0CaI0K (HEPaCTBOPMMOE B BOJE BEIIECTBO):

OCHOBaHMe| (I1e0Yb) + COMb| — OCHOBaHME) + COJb) |

Ba(OH), + Na,SO, - 2NaOH + BaSO,!,
2KOH + CuSO, —» Cu(OH),l + K,SO,.
DTy peakinio 0OOBIYHO UCIIONB3YIOT IS TIOJYYEHMSI HEpaCTBO-

PUMBIX OCHOBaHMIA.
5. Peaxiinst pas3noxxeHUsT HEpacTBOPMMBIX OCHOBaHMil. He-

PacTBOPUMBIC OCHOBaHUA IIPU HAarp€BaHWM pasjararorcsda 1 garoT OC-
HOBHBIC OKCHIbI 1 BOAY.
OCHOBAHUE t_°, OCHOBHOM OKcHJI + BoJa
Cu(OH), £ CuO + H,0
2Fe(OH),.  Fe,0, + 3H,0
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P ACTBOPMMbIC OCHOBaHUsA (H.[CI[O‘II/I) pas3jaararorcsda TOJIbKO IIpn
OYCHDb BBICOKHMX TEMIICpATypax.

Kucaorsl

Kucaomsl— 3T0 CIIOXHbBIE BEIIECTBA, MOJICKYJIBI KOTOPBIX CO-
CTOAT M3 aTOMOB BOAOpPOAA M KHMCJIOTHBIX OCTaTKOB; aTOMbI BOJO-
pola B KUCJIOTE MOKHO 3aM€IlaTb aTOMaMM METalia.

Hamnpuwmep,
Zn + H,SO, -» ZnSO, + H,1.

Oo61as popmysa KUCIOT

H,A™ |,

rae AT — KUCIIOTHBIA OCTaTOK.

Knaccuduxanus Kucaor

Kucnorsl
Kucnopoacoaepxaline KUCIOThI BeckuciopoaHbie KUCIOTHI
HNO;, H,CO3, H,SO4, H3PO, HF, HCIL, HBr, HI, H,S

CaoiicTBa KHCJIOT

®u3nyeckne cBoicTBa. KIICTOTHI TIPEACTaBISIIOT COOOM XU~
KOCTH, TBEpJblE BElIECTBA WJIM PacTBOPHI ra3oB B Boae. Hampumep,
HNO,, H,SO,— xwunkoctu, H,PO,— tBepnoe semecrso, HCI— pa-
CTBOD rasa XJ0opoBoaopoaa B Boae. KMCI0Thl UMEIOT KUCIbI BKYC.

Xummyeckue coiictsa. 1. LIBeT nHanKaropa B KUcjoii cpeae. Pa-
CTBOPBI KMCJIOT OKPAILIMBAIOT JIAKMYC M METWJIOPAHXK B KPAaCHBII IIBET.

2. Peakuus ¢ metajmiamu. KycaoThl MOIYT pearupoBath ¢ Me-
TaJUlaMU U J1aBaTh COJIb U BOJOPOI:

KHUCJIOTa + METAJI — COJb + BOXOPO.

MeTaibl 0 MX aKTUBHOCTM MOXHO PAaCIIONIOXWUTh B P,
KOTODBIi1 HA3BIBAETCSA IJEKTPOXUMHUECKUM PAIOM HANPSKEHMIA MeTaJI-
JIOB, WM psiioM akTuBHOCTH (CM. TipuJt. 5).

DIEKTPOXUMUIECKUI PSII HATIPSDKEHUI METAUIOB
Li Rb K Ba Ca Na Mg Al Mn Zn Cr Fe Ni Sn PbH Cu Ag Hg Pt Au

AKTHBHOCTb METaJJIOB YMEHbLIIACTCA
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MerTaibl, KOTOPbIE CTOSIT B PSIAY HAIPSDKEHU METAJLIOB 00
600opoda, mMo2ym 3ameuyams BOIOPOI B pacTBOPaX KUCJIOT, METAJUIbI,
KOTOpbIE CTOST B 3TOM PSIOY Hocae 8000poda, He MO2YM 3aMeujamb
BOIOPO[I B paCTBOPAX KMCIIOT:

2HCI + Mn - MnCI, + H,1,
HCI + Cu - (peakuum HET)

3anomuure! Ilpu neiictBun asotHoit Kucnotel HNO, Ha me-
TaJUIbl BOAOPO/ HE BBIIEISETCS.

3. Peakiiysi ¢ OCHOBHBIMM OKcHIaMU. KHMCIIOTBI pearupyior ¢
OCHOBHBIMM OKCHIAMHU U AAIOT COJIb U BOIY:

KHUCJIOTa + OCHOBHOIT OKcU, — COJIb + Bozda

H,S + CuO - CuS + H,O
4. Peakuusi ¢ ocHoBaHUSIMU. KMCIOTBI pearupyioT ¢ OCHOBa-
HUSIMM, JAIOT COJIb U Bomy. Peakiiyst KUCI0T C OCHOBAHUSIMM — peak-
LIWST HEWTpaIu3allim:
| KHCIIOTa + OCHOBaHWE — COJIb + Boda |

2HCI + Ca(OH), — CaCl, + 2H,0.
5. Peakuusg ¢ consimu. KMclioThl pearupyioT ¢ COJISIMU U AAl0T
HOBYIO KUCJIOTY (WIKM €€ aHTUAPUA) U HOBYIO COJIb:

| KHCJIOTa| + CONb| — KHCJIOTa) + COJb) |

H,SO, + 2NaNO, — Na,SO, + 2HNO,,
2HCI + CaCO, - CaCl, + H,CO, (CO,t + H)0).
B peakiiuy KUCIOTBI C CONIBIO CUAbHAS KUCAOMA 6blMeCHsem
bonee caabyro kucaomy.* K cunbHbeiM xucnoram otHocarca HCIO,,
H,SO,, HCI, HNO,.
Peaxiimst MeXay KUCIIOTOM M CObI0 BO3MOXHA TaKXke, eCln
B pesysibTaTe peakiMu oOpa3yeTcss HepacTBOPMMOE BeleCTBO (oca-
JI0K) WU ra3 (JieTyvast KUCJIOTa):
Ba(NO,), +H,SO, - BaSO,l + 2HNO,,
NaCl + H,SO, - NaHSO, + HCI?t,

cyxad KOHICHTPUPOBaAHHAA
COJIb KHCJIOTa

6. PaziioxkeHure KICIIOT. HeKOTOpBIC KHNCJI0pOACOOCP2KAIINE KHUC-
JIOTHI pasjiaraloTcsd Impu Hal'peBa]BII/II/I W 1Ipn KOMHAaTHOM TEMIICPATYpPE:
H,Si0, 5 H,0 + SiO,

H,SO, — H,0 + SO,

*CunbHBIC U c1a0ble KUCIOTHI— 3TO CUJIbHBIE U CJIa0ble QJIEKTPO-
JINTHI, C1JIa KOTOPBIX MOXKET OBITh OIIpeacjcHa 1o BEJINMYUHE CTCIIC-

HM quccormanuu (cM. pasmen 6.2.).
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AmdoTtepHbie OKCHIBI B aM(OTEPHbIE THIPOKCHIBI

AMd)omeprte OKCUObI— DTO OKCHUIbI, UMCIOIINEC CBOMCTBA 1
OCHOBHBIX 11 KMCJIOTHBIX OKCHUIOB.

AMGOTEpHBIM OKCHZIAaM COOTBETCTBYIOT aM(DOTEPHBIC THAPOKCHUIIBL.

AmpomepHuvie eudpokcudvl TakxKe€ UMEIOT JBOMCTBEHHBIN Xa-
pakTep, T.e. MPOSIBJISIOT CBOMCTBA U OCHOBAHWIA, U KUCJIOT.

AMbOTEpHbIE OKCUIIBI HE pearupyroT ¢ BOaoi, aM(oTepHbIe
TUAPOKCUIBI HEPACTBOPUMBI B BOJIE.
AMbOTepHBIE OKCUIBI PearupyoT ¢ KUCIOTaMH (KaK OCHOB-
HbIE OKCHUBI) U CO 1Iea0o4YaMU (KaK KHUCJIOTHBIE OKCUAbI). AMboTep-
HBbIe TUAPOKCHIBI TaKXKe pearupyroT ¢ KHCIOTaMM (KaK OCHOBAaHUSA)
1 CO ImejioyamMu (KaK KHUCIIOTHI):
Zn0O + H,SO, —» ZnSO, + H,O,
Zn(OH), + 2HNO, - Zn(NO,), + 2H,0.
Okcun 1IMHKA 31eCh pearupyeT Kak OCHOBHOI OKCHI, a TUJI-
POKCHI IIMHKA pearnupyeT Kak OCHOBaHUE.
ZnO + 2NaOH - Na,ZnO, + H,0,
IMHKAaT HaTpust
Zn(OH), + Ba(OH), —» BaZnO, + 2H,0.
LIMHKAT Oapust
Okcun IIMHKA B 3TOM cllyyae pearupyeT Kak KUCJIOTHBINA OK-
CHII, a TUAPOKCHUI IIMHKA pearupyeT Kak KHCIIOTa.

AMboTepHbIe OKCUIBI U aM(DOTepHbIE THAPOKCUIBI

AM®OTEpHBII AM®DOTEPHBIN TUIPOOKCHU

OKCHUJI, ¢opMa OCHOBaHUSI ¢dopMa KUCTOThI™
BeO BC(OH)2 H2B602

SnO Sn(OH), H,Sn0O,

ZnO Zn(OH), H,Zn0O,

PbO Pb(OH), H,PbO,

Al,O4 Al(OH); HAIO,(H;A105)
Cr,04 Cr(OH); HCrO,(H5CrO3)
Sl’102 SI’I(OH)4 Hle’lO3

PbO, Pb(OH), H,PbO;

*AMDOTEPHBIE TUAPOKCH/IBI IPUHATO 3aIIMChIBATh B (DOPME OCHOBAHUSI.
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YT0O6BI ITPaBUILHO HAMMKMCaTh YpaBHEHUS peakiuii aMmcoTep-
HBIX OKCHIOB M aM(pOTEPHBIX TMIPOKCHUIOB CO IIIEJI0YaMM, MOXHO
bopMyJly COOTBETCTBYIOLIET0 aM(POTEPHOIO IMAPOKCHIA HAIMCATD B
dopMe KUCIIOTHI M HAUTH €€ KMCIIOTHBII OCTaTOK:

ZnO + 2KOH - KZZIIO2 + HZO
el

Zn(OH),
!

(H,ZnO, — kucnotHslii octatok Zn0,>")
Al(OH), + NaOH - NaAlO, + 2H,0
1

(HAIO,— kucnotHslii octatok AlO,>).

B pactBOpe I1emoun, Kak IpaBUIIO, OOpPa3yloTCs KOMILIEKC-
nele coemnaenusa K,[Zn(OH),] u Na[Al(OH),], Na,[Al(OH),], Ho ma
MIPOCTOTHI 3aTIMCH ypaBHEHMA Ucnonb3yioT opmy K,ZnO, n NaAlO,.

Conu, KOTOphle 00pa3yloTcsl B pe3y/bTaTe B3aMMOAECTBUS
aM(OTEepPHBIX OKCUIOB U aM(bOTEPHBIX TMAPOKCUIOB CO IIEJIOUYaMH,
0OBIYHO XOPOILIO PACTBOPUMEI B BOJIE.

Coym

Knaccudmkanus coneit
ITo cocTaBy cosm aensTcs Ha cpeqHue (HOpMajibHbIE), KUC-
Jible (TMAPOCOaIN) U OCHOBHBIE (Tuapokcocoaun). Hanpumep,
cpennne comn— NaCl, CaCO,, Fe,(S0,),, Ba,(PO,),;
kuciapie comi— NaHCO,, Ca(H,PO,),, Fe(HSO,),;
ocHoBHbIE comu— MgOHNO,, (CuOH),CO,, (BaOH),PO,,
Fe(OH),CI.
CyllIeCTBYIOT €lle 080LiHble, CMeUlaHHble NI KOMNACKCHble COJIN.
JBOIHBIE COJIM— 3TO COJIM, COMEPXKAIIUE aTOMBI IBYX METaJI-
JIOB M 00mmMit KUCIOTHEINA ocTaTok: KAI(SO,), - 12H,0.
CMelIaHHbIE COJIM — 3TO COJIM, B MOJIEKYJIE KOTOPBIX aTOMbI
OQHOTO MeTaJllla, HO pa3Hble KMCJIOTHBIE ocTaTKu. Hampumep,
CaOCI,— conb, n3BecTHasl TOJ Ha3BAHUEM OeAunbHAs U36ecmb, SB-
nsieTcst cMelaHHoi cofibio aAByx kuciaoT HCI u HCIO (CaCIOCI).
KomriekcHble coiu OyayT pacCMOTpEHBI B pasaeie 3.3.

Cpennne (HOpMAJIbHBIE) COJIH

Cpe@z—tue Ccoau— CJIOKHbBIC BEIICCTBA, MOJICKYJIBI KOTOPLIX CO-
CTOAT N3 aTOMOB METAJ)Ia 1 KUCJIIOTHBIX OCTAaTKOB.

24

CpenHue coM MOXKHO paccMaTpUBaTh KaK MPOMYKTHI TTOJTHOTO
3aMeIIeHMs] aTOMOB BOIOPO/IA B KUCJIOTE aTOMaMU MeTajljla, HalpuMep:
Zn + H,SO, - ZnSO, + H,1.

Oo61as popmyna coneit
+n -m
Me A
m " n
®u3nyeckne cBoiictBa. Colli— TBepIbIC BEIIECTBAa, KOTOPHIC
HMMEIOT pa3HyI0 OKPAaCKy Y pa3IMyHyI0 PaCTBOPUMOCTH B BOJIE.

Xumuyeckue cBoiictBa. 1. Peakimisa ¢ kuciaoramu. Cojii MOTYT
pearnpoBaTh C KHUCIOTaMU U JaBaTh HOBYIO COJIb M HOBYIO KUCJIOTY:
Ca,(PO,), + 3H,SO, - 3CaSO, + 2H,PO,.

| COJIb| + KUCJIOTA] — COJIb) + KUCIOTA)

YcnoBus PEaKkIMu COJIM C KUCIOTOM MBI pacCMaTPpUBAJIU TIPU
U3YYEHUU CBOMCTB KUCIIOT.

2. Peaxkius co mienoyaMu. PacTBoprMBbIe COJTM pearupyroT co
1IeJI0YaMy U JTaloT HOBYIO COJIb 1 HOBOE OCHOBaHMUE:!

COJIb; + IIENOYb — COJby + OCHOBaHUE |

CuSO, + NaOH - Na,SO, + Cu(OH),!
3. Peakiust ¢ Metaymamu. CoJi pearnipyioT ¢ MeT/UTAMU 1 JAfOT
HOBYIO COJIb M CBOOOMHBII MeTajul. [l peakiiuy Hy>KHO B3SITh PaCTBOD
COJIM 1 MeTajl1 Oojiee aKTUBHBIM, YeM METaJll, KOTOPhIii 00pasyeT Cojib
(CM. 3IeKTPOXMMUYECKUI Psi HATIPSDKEHUI MeTalIoB Ha ¢. 21):

| CONb; + METAI] — COJIby + METaJlly |

CuSO, + Fe - FeSO, + Cu
Ag + Cu(NO,), 4 (peakumun Her)
4. Peakiusi ¢ coisiMu. [IBe pacTBOpUMBIE COJTU PEarupyroT Ipyr

C IPYroM U JaloT ABEe HOBBIE COMK. B pe3ysibTate 3T0i peakiiyy HyXXHO
MOJIYYUTh OCAOK (HEPacCTBOPHMYIO B BOJIE COJIb):

COJlby + CONlby — COJIb3 + COJIby
P P P H

2Na PO, + 3CaCl, - 6NaCI + Ca,(PO,) |
P P P H
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Kucabie comn (ruapoco.m)

Kucavie conu— 3T0O CIOXKHBIC BEHICCTBA, MOJICKYJIbI KOTOPbIX
COCTOAT N3 aTOMOB METa/llIa 1 KUCJIOTHBIX OCTAaTKOB, COACPKAaIIMNX

aTOMbI BOOOpOJA.

Kucble comu MOXHO paccMaTpuBaTh KaK pe3yIbTaT HEMOIHO-
ro 3aMelleHusI aTOMOB BOIOPOAa B KHCJIOTE aTOMaMM MeTajlla, Ha-
npumep NaHCO,, Fe(HSO,),, Ca(H,PO,),, K,HPO,. OueBnzno, uto
KUCJIBIE COJIM MOXHO ITOJIYYUTh TOJBKO M3 MHOTOOCHOBHBIX KHCJIOT.
OIHOOCHOBHBIE KMCJIOTHI HE MOTYT 00pa30BbIBaTh KUCIIBIX COJICH.

ITosyuenne Kuciabix cojeil. Krciple comm MOXHO IOIYYHUTh
CJCIYIOIIMMU CITOCOOAMU.

1. Peakiinst HEeMmoIHON HeWTpaJM3alUMy KUCJIOThl OCHOBAaHM-
eM (M30BbITOK KMCJIOTHI MM HEIOCTATOK OCHOBAHMS):

H—oO H—
H—0P=0 H—g\P=O

G B0~ 0o~
B@ oag- Ba +2 H,0
— O o~

H—-—O0O—P=0 —~0 P=0
H— 0~ — 0~

/\

T T

6) Ba(OH), + H;PO4 . BaHPO,4 + 2H,0
B rpaduyeckoit popme:

B -+ - 8\P—O B/%\P—O +2 H,0
Nommn_oF 7% - BRIt ?

2. Peakuimst KMCIOTH M cpemHel (HOPMAJIbHOM) COIM TOU Xe
KHCJIOTBL:
K,SO, + H,SO, —» 2KHSO,,
CaCO, + H,CO, - Ca(HCO,),.

IMpouecc npeBpalieHus: HepacTBOpuMoii cpenneit conm CaCO,
B pacTtBopuMmyIo Kuciyio coiab Ca(HCO,), IpoucxoauT B pUpoe.

3. Peakmust tumponm3a HEKOTOPHIX coiei. (Peakmuu rumpo-
JM3a OyayT paccMaTpuBaThesl B pasaene 6.3.).
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OcHoBHbIE cOH (THIPOKCOCOH)

OcHosHble coau— 3TO CIIOXKHbIE BCIICCTBA, MOJIEKYJIbI KOTO-
PBIX COCTOAT M3 aTOMOB ME€TaJlla, THAPOKCOIPYIIIT M KUCIOTHBLIX OC-
TaTKOB. ATOMBI MeTaJllIa U TUAPOKCOIPYIIIIbI 06pa3y10T OCHOBHBIC OC-
TaTKH. HOSTOMY MOZKHO CKa3aThb, YTO.

OcHogHble coau— CIOXHBIE BEIICCTBA, MOJIEKYJblI KOTOPBIX
COCTOAT U3 OCHOBHBIX U KMCJIOTHBIX OCTAaTKOB.

ITpumepsr ocHOBHBIX ocTaTKoB: CuOH™— rumpokcomens (1),
FeOH**— runpokcoxenezo (I1I), Fe(OH),"— maurumpokcoxeneso,
AlOH?*"— TunpoKCOaTFOMUHUIA.

OCHOBHBIEC COJIM MOXHO paccMaTpHMBaTh KaK pe3yJbTaT He-
MOJTHOTO 3aMeIleHUsT TUAPOKCOTPYIIT OCHOBaHUSI KUCIOTHBIMU OC-
taTKaMu. OYEeBUIHO, YTO METAJ/UIBI CO CTENCHBIO OKucaeHus +1 He
MOI'YT 00pa30BbIBATh OCHOBHBIE COJIN.

IToxyyenne ocHOBHbBIX coJieii. OCHOBHBIC COJIM MOXHO ITOJY-
YUTh CAEAYIOIIUMU CIIOCO0AMM.

1. Peakuiust HEMOJIHOM HEUTPaAIM3allMU OCHOBAHUS KUCIOTOM
(M30BITOK OCHOBAHUSI UM HEOCTATOK KUCJIOTHI):

a) Fe(OH); + HNO3; - Fe(OH),NO; + H,O

. Tpaduyeckoit popme:

—=0
-~ 0 /0 —=N=0
Fe—O — H + —O—N\ 0. Fe—O—H + H,0
o — 0 NO-—H
6) Fe(OH); + 2HNO; - FeOH(NO3), + 2H,0
. Tpaduyeckoit popme:
20 20
0— N0 /0-N°0
4,0
Fe + —DHFe—O—N\ + 2H,0
\ Loy
O—H — 0 —N~70 O—H

NO)
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2. Peak1iist HETIOJTHOTO OOMEHA CPEIHEN COU M LIETOYN:
2CuSO, + 2KOH - (CuOH),SO, + K,SO,
3. Peakuysl TMApoIM3a HEKOTOPLIX coeii. (Peakimu rumpo-
Ji3a OymyT paccMaTpuBaThCs B paszaelie 6.3.)

B3aumnas cBSi3b CpeIHNX, KMCJIBIX U OCHOBHBIX COJIEH.

A3 CpCAHUX coJieii MOXHO IOJYYUTb KUCJIbIE U OCHOBHLIC
COJI1, HO BO3MOXECH "N O6paTHLII7[ pouecc: MoJydyeHUE CpeaHUX CO-
Jieli U3 KUCBIX U OCHOBHBIX. Kak OCYLICCTBUTDL 3TU NIPEBpalllICHUA,
ITOKa3bIBACT CIACAYyIOIIasa cxema:

I It

KHUCIDBIE | twenour | CPEIHHME +i% OCHOBHBIE
CcOoJIn KucioTa + COJIn KucJoTa + COJIn
) |
Hanpuwmep:

Ca(HSOy), ZC2%OH), | ca50, FCaOH): , (caoH),S0,
H,S0, + H,S0, +

3aech UMEIOT MECTO cjaeayromumue peakumnm:

1) CaSO, + H,80, — Ca(HSO,),,
2) Ca(HSO,), + Ca(OH), — 2CaSO, + 2H,0,
3) CaSO, + Ca(OH), — (CaOH),S0,,

4) (CaOH),S0, + H,SO, - 2CaSO, + 2H,0.

Kucasie conun KpOME€ aTOMOB ME€TaJyla U KUCJIOTHBIX OCTaTKOB
coacpxXKaTr aToOMbl BOOAOPOIA. Kucnsle conu noJydyaroT Ipu U30bITKE
KHWCJIOTBI, 3BHAYMT, YTOOBI TMEPENUTU OT KUCJIOW COJU K CPEIHEM, IUTd
TMOJTHOM HEUTpAIM3alMM aTOMOB BOAOPOAA HEO0O0XOAUMO K KHCJION
COJIn HpI/I6aBI/ITb OCHOBAaHMUE!:

KHSO, + KOH - K,SO, + H,0;
Ba(H,PO,), + 2Ba(OH), — Ba,(PO,), + 4H,0.
OueBHOHO, YTOOBI IEPEHMTH OT OCHOBHOM COJIM, KOTOpas

MMeEET B CBOEM COCTaBe TMAPOKCOIPYIIIbI, K CPEIHEH, HY>XKHO K OC-
HOBHOM COJIM MPUOABUTH KUCIIOTY:

(CuOH),S0, + H,80, — 2CuSO, + 2H,0,
FeOHCI, + HCI — FeCI, + H,0,
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Fe(OH),CI + 2HCI — FeCl, + 2H,0.

Kak MBI MOIJIM BHIETh Ha TIpUIMeEpe peaKIInii ITOyICHMS pa3-
HBIX KJIACCOB COCIMHEHMI M3 IMPOCTHIX BEIIECTB, a TAKKE M3 COCHMHE-
HMIA, MPUHAIEXAIIX K OAHOMY KJIACCy HEOPTraHUYECKUX COSAMHEHNI,
MOXHO TIOJIYYUTh COCAMHEHNS, OTHOCSIIIECS K IPYyroMy Kiaccy. Takum
00pa3zoM, MeXIy KiaccaMi HEOPraHMYECKNX BEIIIeCTB CYIIIECTBYET Ie-
HeTWJecKasl CBSI3b, IJIaBHBIC JTMHUK KOTOPOIl IIOKa3aHbI Ha CXEMeE:

Mertann Hemerann
1 !
OCHOBHOM OKCHJ, KMCJIOTHBIM OKCHI,
! !
OCHOBaHUE KUCJIOTa
COJIb

1.5. CrexuomeTpuyecKue 3aKOHbI

Crexnomerpus. Pasmen xumum, BKIIOYAIOMINN 3aKOHBI
KOJIMYECTBCHHBIX COOTHOILIEHUI MEXIY pearpyloluMy BellleCTBAMMU,
BBIBOJI XMMUYECKUX (POPMYJI U COCTABJICHUE YPAGHEHUU XUMUUECKUX
pearxyuii. CTEXMOMETPUS U3y4aeT MaCCOBbIE K O0bEMHbIE COOTHOLLEHUS
MEXIY amOMHbIMU N MOACKYAAPHbIMU YACMUUAMU, YIACTBYIOLIMMU B
XMMUYECKUX peakiysix. Hanmpumep, u3 peakuuu

CH, + 110, - 7CO, + 8H,0
caenyer, 4yto 11 MOJIeKyJl KKMCIOpOAa, B3aUMOMAEICTBYS C OMHOM
MOJIEKYJIOI TelTaHa, oOpa3yloT 7 MOJIEKY] AMOKCHOA yIiepoma U 8
MoJieKyJl Boabl. [IprBeneHHbIe B peakuu koadduuueHTsl (1, 11, 7, 8)
SIBJISIIOTCSI CTEXMOMETPUYECKMMU, TaK KaK TTOKa3bIBalOT COOTHOIIEHE
MeXIy KOJIMYECTBOM MOJIEKY (MOJIeii) KOMIIOHEHTOB, Y4aCTBYIOLIMX
B peakuuu M oOpa3oBaBIUUXCS B pesyibraTe peakuuu. Cama
XMMUYECKasl peakilysl B 3TOM Cllydae Ha3bIBACTCSI CTEXMOMETPHYECKOIA.

CrexuomeTpuyeckas peakuus. Xumuyveckas peakyus C
OIpeeIeHHBIM COOTHOILIEHMEM MEXAY KOJMYECTBAMM BCTYMAKOLIMX
B PEaKIMIO UCXOOHbIX eewjecmé W OOPA3YIINUXCS IPOAYKTOB;
ypaBHEHHAs XMMHWUYECKasl PeaKIIns.

CrexnoMeTpryecKHe 3aKOHbI. 3aKOHBI, KOTOPBIM ITOTIMHSIOTCST
Xumuueckue coeOuHeHuss IOCTOSIHHOro cocTtaBa. K cTexroMeTpuyecKuM
3aKOHAM OTHOCSITCSI: 3aKOH KPAMHbIX OMHOUWEHULL, 3aKOH NOCIMOSHCMEA
cocmaea, 3aK0H IKEUBANEHMO8.
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3akoH mMOCTOsAHCTBA cocTaBa. Kaxmoe XMMHUUYECKU YUCTOE
COeTMHEHNE, HE3aBUCHMO OT CITOC00a M YCJIOBUIA €ro MoJyJYeHMsI, UMeeT
TIOCTOSTHHBIM Ka4eCTBEHHBIM M KOJIMYECTBCHHBINM cocTaB. OmuH U3
OCHOBHBIX crexuomempuyeckux 3akoHog. COIIaCHO 3aKOHY ITOCTOSTHCTBA
COCTaBa COOTHOIIICHMST MEXIY MacCaMi aTOMOB 3JIEMEHTOB, BXOISIIIINX
B COCTaB HAHHOTO COCIMHEHMS, IOCTOSTHHBI. Hampummep, mTuoKcHm
yoepoga CO, COCTOMT M3 OQHOTO aToMa YIJIEpoJa M IBYyX aTOMOB
KHCIOpOaa He3aBUCHMO OT METOA TOTyICHUS:

C+0,-CO,1
CaCO, - CO,t + CaO
NaHCO, + HCI - CO,t + H,0 + NaCl

3aKOH MOCTOSHCTBAa COCTaBa CTPOrO BBIMOJHSETCS MJIs
JaJIbTOHUIOB, UMEIOIIUX MOJIEKYJISIDHOE CTPOEHHUE.

3aKoH KpaTHBIX OTHOmeEHWi. Ecimu mBa simemeHTa 00pa3yroT
JIPYT C APYTOM HECKOJBbKO XUMUHeCKUX coeOuHeHul, TO KOJUYecTBa
OIHOIO 3JIEMEHTA, IMPUXOMAIINECS HAa OOHO M TO Xe KOJIMYCCTBO
JIPYTOTO 3JIEMEHTa, OTHOCSITCS MEXIY COO0M KaK HeOOJIBIINE IIC/IBIe
yucna. Hampumep, B MoJieKyiax razo00pa3HbiX OKcuaoB asora: N, O,
NO, N203, NO,, N,O, KonnuecTBa KMCIOPOJa, IIPUXOAAIINECS Ha
OOHO M TO ¢ KOJHMYECTBO a30Ta, OTHOCATCS MEXIy coboil Kak
0,57: 1, 14:1, 71: 2, 28: 2, 85, wim 1: 2: 3: 4: 5.

JampToHunbl. Xumuueckue coedunerus TIOCTOSTHHOTO COCTaBa.
JanbTOHUIBI TTIOAYUHSIIOTCS CTEXMOMETPUUYECKUM 3aKOHaM (KpaTHBIX
OTHOIIEHUI, MOCTOSIHCTBA COCTaBa, dKBMBaJeHTOB M ap.). K
ITaJbTOHUIAM NpPUHANJIEXaT MOJEKYJISpPHBIE COCAMHCHUS:
razoobpasneie (O,, N,, HCI, CO,, NH,); xunxue (asor, cruprt,
6enson); nmerkorraskue (nen, TBepanii CO,) M GONBIINHCTBO
OP2aHUMeCKUX BeUulecms.

CrexnoMeTpuiecKne coenuHenus. To ke, 4TO JaabTOHHIbI.

Bepromnpl. XuMuuyeckue CoOeIMHEeHUs IEPEMEHHOI0 COCTaBa,
o0Jiajgaroliye OTJIMYHONM OT KOMIIOHEHTOB CTPYKTYpoii. B 6eproaumax
Ha eIMHUILY MACChI TAaHHOTO 3JIEMEHTa MOXET ITPUXOMUTHCS Pa3IMIHAS
Macca Apyroro 3jaeMeHTa. [1pr 00pa3oBaHUM OEpTONMMIOB HAPYIIIACTCS
3aKOH nocmosiHcmea cocmaga. VIMEIoT HEMOJIEKYJISIDHYIO CTPYKTYpY;
COCTaB 0epTOJIMIOB 3aBUCUT OT YCJIOBUIA X monydeHus1. K 6eprounam
OTHOCSITCSI CIJIaBbl METaJUIOB, HEKOTOPBIC OKCHUIbI, KapOWIHI,
cynabuabl, ruapuasl. [Ipumepsl 6epTOIMAOB: UOLH,O, TiOO’GO_m.
HecrexnomeTpuyeckue coeaunenus. To ke, 4TO OepTOMAbI.
AbcomoTnas aTomMHad macca (m, ). Macca atoma, BbIpaXeHHast
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B eQMHMIIaX Macchl (T, KT); peajbHasi Macca aroma. Hampumep,
abcoTIoTHAsE aTOMHasi Macca atroMa (rtopa paBHa 3,15481 - 10 kT,
Macca aroma yriepoga-12 passa 1,99268 - 10-2 kr.

ATtoMHas emuHMIA Macchl (a.e.M.). EquHuia nuaMepeHust Macchl
aTOMOB U MOJIeKyJ, paBHas 1/12 maccel usoroma yriepoaa '’C;
yenepoouas edunuya. Macca 1 a.e.m.= 1,66057 - 1024 1.

OTHocuTeNbHAsA aTomMHasa Macca (Ar). Jlas HaxoXAaeHUs
OMHOCUMENbHOU AMOMHOU MACCHL (AMOMHOL MACCbL) XUMUUECK020 NeMEeHmA
a0CoJIIOTHAS aTOMHASI MACCA €TO aToOMa JICJINTCS Ha amoMHYi0 eOUHULY
Mmaccol. Hanmpumep, oTHocuTebHast atToMHast Macca ¢propa Ar(F) paBHa:

_ 315481 107%°kr
(F) == 7 -
1,66057 107" kr

MMeHHO 3TO 3HAaYeHKe aTOMHOM MacChl 151 (hTopa Mbl HaiiaeM
6 nepuoou1ecKoll cucmeme 1emMeHmos.

Aromnas macca (A). To e, 4TO OTHOCUTEIbHASI ATOMHAS Macca.

Mo, KomiaecTBo BelliecTBa, coaeprkaliee CTOIBKO XUMITIECKIX
YACTHL WJIM IPYTMX CTPYKTYPHBIX €IWHUII (MOJIEKYJI, aTOMOB, MOHOB,
9JIEKTPOHOB), CKOJIBKO aTOMOB COAEPXUTCSI B 12 rpamMmmax M30TOIla
yrepona 2C. B omHOM Morte 1106010 BEILECTBA COAEPXKUTCS ONMHAKOBOE
YUCJIO XMMWUYECKIX YacTHII, paBHoe 6,02 - 107, Dra BeJMurHa Ha3bIBaeTCS
ypciaoM ABoraapo. CioBo “MoJib” MOCJIE 4UClIa HE CKIOHSIETCS.
Hamnpumep, macca Mojist aTOMOB, HO 2 MOJIb aTOMOB.

Mouasipuasa macca (M). OTHollleHMe Macchl BellecTBa (m) K
€ro KOJIMYECTBY (n):

=18,9984

M = m/n [Kr/Mo0b]

Macca Beniectsa B KonuuyecTBe 1 monb. Ha mpaktrke yacto
TOJIB3YIOTCSI KPAaTHOM eAMHUIIe— T/MOJTb. B 9TOM citydae MossipHasi Macca
YKMCJICHHO PaBHA OMHOCUMENbHOU MOAEKYASAPHOLL MACCe TAHHOTO BEIIeCTBa
(M,). Haripumep, M (N,) = 28, M(N,) = 28 r/MoJ1b. 3HaueHHE MOJIAPHOM
Macchbl aTOMOB BEILIECTBA YKUCJIEHHO PABHO OMHOCUMEAbHOU aMOMHOU
macce A . Hanpumep, M (N) = 14, M(N)=14 r/morb.

MoasipHblii 00beM, MOJIBHBIIE O0BEM— OTHOIIICHUE 00beMa
rasa (V) K €ro KoJqmyecTBy B 3ToM 00beMe (n): V= V/n [M*/Moib].

Ha mpakTuke 4acTo MOJB3YIOTCS €AMHUIEH JI/MOJb.
MonsipHbIii 00beM YHMCJIEHHO paBeH o00beMy raza B KoiudecTse 1
Moub. TIpu Hopmansnsix ycaosusx (273 K, 1,013 - 105T1a) MonsipHbIi
00beM J11000ro raza paBeH 22,4 J1.

Vy = 22,4 n/monb |
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3akoH ABorazpo. B paBHbIX 00beMax JTIOObIX F'a30B UM CMECU
ra30B IPY OJMHAKOBBIX BHEITHUX YCIOBUSIX (HaBJICHUM U TeMIIepaType)
COIEPKUTCS OMMHAKOBOE YMCIIO XUMUUECKUX 4ACTUL,.

ITocroannaa Asoraapo (N,). OTHOLIEHWE YUCNA YaCTUL]
BemecTBa (N) x konmuecTBy BemecTsa (n): N, =N/n.

BenmuwmHa, xapakTepu3ylolias 4YHMCJIO YacTHUIl JIIOOOTO
BellleCTBa B KOJIMYECTBE 1 MOJIb:

| N, = 6,022+ 10% 1/mob |

Crencrsue 3aKoHa ABoraapo. OnH MOJTb JTIFO0O0T0 raza WJIM CMeCH
ra30B IIpX OAMHAKOBBIX ycIoBHsX (P m T) 3aHnMaeT ommHaKOBEIIT 00BEM.
Ipu Hopmanvrbvix yeaosusx (T;= 273 K, P= 1,013 - 10°[1a) onux Monb
J1I000ro raza 3aHuMaeT 00beM 22,4 1. CoracHO CIEACTBUIO 3aKOHA
Aporaznpo MonspHas Macca ra3a (M) MOXeT OBITh OIpeeNieHa Yepe3
€T0 IJIOTHOCTD 110 OTHOUIEHUIO K Apyromy rasy (D) u moaapryro maccy
BTOpOrO Tasa (M,): M= DM,, tne D — oTHOcuTENbHAS TIOTHOCTD
rasa (6espasmepHas BennunHa). Hanpumep: M= 2D (2— monsapHas
Mmacca Bogopona), M, = 29D (29 — MosipHasa Macca BO3Iyxa).

YpaBHeHne cocTosdHMA uaeaabHoro rasa (Kinameiipona-
MenneneeBa). MaTeMaTuyeckoe BbIpak€eHUE 3aBUCUMOCTH MEXITY
napneHuem (P), temmneparypoit (T), oobsemMoM (V), Maccoit (m) u
MOJISIpHOI#A Maccoii Tasa (M):  pV = ™ RT = nRT

rae R— yHusepcanvnas eazoeas nocmosnnas, pasnas 8,314 IIx/monb * K.

YHuBepcaibHasg rasopas mocrosaHasa (R). Pa6ora, koTopyro
cosepinaer 1 Mojb ra3a IIpy HarpeBaHuu ero Ha 1°C:

RoPYo
Ty

roe P = 1,013-10°a, T= 273,15 K, V,= 22,4 n/momb,

R= 8,314 Ix/mMonb - K.

3aKOH NMPOCTBIX 00bEMHBIX OTHOWmIEHMHA. [IpM OmMHAKOBBIX
nasiaeHuu (P) u temnepatype (T) oobembl (V) pearupylolimux ra3on
¥ Ta3000pa3HBIX IIPOXYKTOB OTHOCSTCSI MEXIY COOO0I KaK MeJIbIe Yrca.

Hamnpumep: 1 o6beM Bomopoma u 1 00beM XJtopa o0pasyioT 2
o0bema xsopuctoro Boropona H, + CI2 = 2HCI; 2 o6bema Bogopona u 1
00BeM Kucropona — 2 oobeMa BomsaHoro napa 2H, + O, = 2H,0; 3 obvema
Bomopona 1 1 06neM a3oTa — 2 00beMa aMMHaKa 3H2 +N,= 2NH3.

OksuBasieHT D (X). KonmuecTBO ajeMeHTa WM BEIIECTBa,
KOTOpOE COeIMHSAECTCS C 1 MOJIb aTOMOB BOIOPOIA MJIX 3aMeIIaeT TO
K€ KOJIMYECTBO BOAOPOIA B Xumuueckux peaxyusx. VIcronb3yercs st

>
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KOJTMYECTBEHHBIX pacyeToB. Pa3MepHOCTh 3KBUBAJIEHTa— TaKasl e Kak
IJIsl KOJNUYeCTBa BeulecTBa— Monb. Hampumep, B peakuuu 2H, +
O,-H,0 1 monp atomoB H skBuBanenrten 1/2 monbs atomos O,
cienoBareabHo, B(0) = 1/2 Monb.

Monspaas mMacca 3kBuBasieHTa. Macca Most okBuBajieHTa. (OHa
YUCJIEHHO COBMANAaeT C YHOTPeOIsieMbIM paHee 3HAYeHWEeM TIpamMM-
okBuBasienTa). Harpumep: B peakumn H,SO, +2NaOH — Na,SO, +2H,0
MOJISIpHAsT Macca SKBUBAICHTA cepHOL Kucaombl paBHa: 98 : 2 = 49 [r/Monb].

OxksuBajienTHas macca M(3kB.) Macca BelliecTBa B KOJIMUYECTBE
00HO020 2K8usarenma. Pa3MepHOCTb S5KBUBAJICHTHOM Macchl Takasl Xe,
KaK MOJIAPHOM MacChl: KI/MOMb min r/monb. Hanmpumep, M, (H) =
1 r/monb; M__(O) = 8 r/MoJb.

3aKOH SKBUBAJIEHTOB. DJIEMEHTbI COEAUHSIIOTCS] MEXKY C000i B
OTpe/ieJIEHHBIX MACCOBBIX COOTHOINEHHSX, MPOMOPIMOHAIBHBIX HMX
3KBUBaJieHTaM. VCrionb3yst S5KBUBAJIEHTHBIE MacChl, MOXKHO CIIEAYIOLIUM
obpazoMm chopMyIMpoBaTh 3aKOH 9KBWBAJIEHTOB: MACChl BEHIECTB,
BCTYNAIONIMX B PEAKIIMIO, MPOTIOPIMOHATBHBI MX IKBUBAJEHTHBIM MACCaM.

m(A) _ Moy (A)
m(B) -~ M, (B)

rae m(A) 1 m(B)— macchl B3aMMOIEICTBYIOLIMX BelIeCTB A

uB, M_(A)u M_ (B)— nx sKBUBaJICHTHBIC MACCHI.

9KB 9KB

BeMuuHbI M €IMHMIBI, UCTIOJIb3YeMbIe TNPH XUMHUYECKHX
pacuerax B cucreme CU

Bennunna Enununa
HaumenosaHue O603H. HaumeHoBaHue 0O0603H.
OTHocHUTeNbHAsI ATOMHAs A OGe3pa3mepHast —
Macca
OTHocuUTeNbHAsK M; OGe3pa3mepHast —
MOJICKYJISIpHAsl Macca
KosnnuectBo BeliecTtsa n MOJIb MOJIb
DKBUBAJIEHT C] MOJIb MOJIb
KomuectBo BelecTsa Nokp MOJTb MOJTb
SKBUBAJICHTOB
MouasipHast macca M KWJIOTpaMM Ha MOJIb KI/MOJIb
(rpaMM Ha MOJIb) (r/Mo1b)
OKBUBAJICHTHAsI Macca Mogg KWJIOTPAMM Ha MOJTb KT/MOJIb
(rpaMM Ha MOJIb) (r/MOJIb)
MondnsipHblii 00beM Vm KyOu4yecKkuit MeTp Ha MOJIb M3/MOJIb
(JINTPp Ha MOJIb) (J1/MOJIb)
OTHOCHUTENIbHAST TIJIOTHOCTH D Ge3pa3mepHast —
raza
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