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BBEJIEHUE

Meroanueckne yka3aHus IPEAHA3HAYEHBI JJIS1 CTYACHTOB CIICIU-
anpHOCTH 23.05.01 HazemMHble TpaHCIOPTHO-TEXHOJOTUYECKUE CPENICT-
BA.

JlaHHBIE METOJMYECKHE YKa3aHWs, B NEPBYIO OYEepelp, IpeaHA-
3HAYEHBI JI1 CAMOCTOSITEIbHOM pabOThl CTYIEHTOB, HO TAaKK€ MOTYT
OBITh MCMOJIb30BAHbI KaK HA MPAKTUYECKUX 3aHATHSIX.

B meroamyeckux ykasaHHSX NPEACTABICH TEOPETUYECKHM MaTe-
puan no teme «OCHOBHBIE 3aKOHBI U OHATUA XxuMuU. Kiaccudukanus
Y1 HOMEHKJIaTypa HEOPraHWYECKUX BELIECTB». J[JIsI pacCMOTpPEHUs dTOU
TEMBbl B YKa3aHWs BKJIIOYEH TEOPETUUYECKUMUA MaTepual IO pasleliaMm:
«Knaccudukanus HeopraHnuecKux BemecTBy, «CTeneHn OKUCICHUS U
BaJICHTHOCTh aTOMOBY», «Kiaccudukanus peakuuity, «Ctrexuomerpuye-
CKHE 3aKOHBI», «Pacuérel mo gpopmynaM u ypaBHeHUsIM». K Kax10i1 Te-
M€ MPEII0KEHBI KOHKPETHBIEC PUMEPHI C pA3BEPHYTHIM PEILIEHUEM.

B ykazaHusix mpencTaBieHbl BONPOCHI I CAMOCTOATENBHOW MOI-
TOTOBKH, 3aJaHUs U1 WHIWBUIYAIbHOTO PEIIEHUs, & TAKXKE CIUCOK
PEKOMEHIYEMOM JIUTEPATYPHI.

Marepuasl METOANYECKUX YKa3aHUU SIBISIETCS 0a30BBIM IPHU H3Y-
YEeHUU OCHOB OOLIEH XMMHH, TO3TOMY €ro YCIEIIHOE OCBOCHHE MO3BO-
JIUT CTYJIEHTAM 3aJI0)KUTh OCHOBY ISl NAJIBHEMILIETO U3YUYEHUS JaHHOU
JUCLUTIIVHBI.

1. MPOCTBIE U CJIOKHBIE BEIIIECTBA

Bce coenmnHeHus COCTOST U3 YacTHIl: aTOMOB, MOJIEKYJI, HOHOB.

MoJiekyaa — 5TO HaMMEHbIIAs YacTUIlA JAaHHOTO BEIECTBA, 00-
Jlaaromas €ro XMMUYE€CKUMHU CBOMCTBAMH, KOTOPBIE ONPEAEISAIOTCSA €€
COCTaBOM U CTPOEHHUEM.

ATOM — 3TO 3JICKTPOHEHTpaibHas 4acCTUIlA, COCTOSIIAS U3 MOJI0-
XKUTEIBHO 3aPSHKEHHOTO AApa W OTPULATEIBHO 3aPSKEHHBIX AJIEKTPO-
HOB. ATOM IIpPEJCTaBJIsACT COO0M HAMMEHBIIYI YaCTHIY XMMHUUYECKOTO
aneMeHTa. COOTBETCTBEHHO, XUMUYECKHMH IJIEMEHT — 3TO OIpE/IeNIE¢H-
HBIM BUJ AaTOMOB C OJJUHAKOBBIM 3apsJIOM SIJIED.
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ATOMBI XMMHUYECKHUX AJIEMEHTOB MOTYT CYIIIECTBOBAaTh B CBOOO/I-
HOM BHjI¢ (TIpU OYEHb BHICOKHX TEMIIepaTypax) WiIh B COCTABE MPOCTHIX
Y CJI0’KHBIX BEIIECTB.

IIpocThIMH HA3BIBAIOTCS TAKHWE BEIIECTBA, MOJCKYJIBI KOTOPBIX
COCTOSIT M3 aTOMOB OJIHOT'O M TOTO e djeMeHTa. MoJeKybl IPOCThIX
BEILIECTB MOTYT COCTOSITh M3 oaHoro (Hampumep, He, Mg, Kr), aByx
(manmpumep, Cl,, H,, Ny) 1 Gonbirero unciia aromoB (Hampumep, Oz, Sg)
oJiHOTO 2nMeMeHTa. [IpocThie BemecTBa moapasaeisaioTcs Ha Memaiibl U
nememasnwl. K mociequum oo0srguao otHocat H, B, C, N, O, F, Si, P, S,
Cl, As, Se, Br, Te, |, At, He, Ne, Ar, Kr, Xe, Rn. OcrtajibHbI€ 3JIEMEHTHI
YCIIOBHO CUMTAIOTCS METAJIJIAMHU.

C/0XKHBIMH BelleCTBAMM WM XHMHYECKHMH COE€IMHEHHSIMMU
HA3bIBAIOTCSI BEIICCTBA, YACTHI[BI KOTOPHIX COCTOSIT U3 aTOMOB JIBYX H
oonee anemenToB. Hanpumep, NO,, AgCl, NaOH.

2. CTEIIEHb OKUCJIEHUSA U BAJIEHTHOCTBb ATOMOB

Crenensb okucienus (C.0.) — 3T0 yCIOBHBIN 3apsij aToMa B CO-
€IMHEHUH, BEIUUCICHHBIA UCXO/I U3 MPEAIOI0KEHUSI O YUCTO HOHHOM
XapakTepe XMMHUUECKON CBsi3U. CTENEHb OKUCIECHUS MOXKET UMETh OT-
pHULIaTEeNBLHOE, MOJOKUTEIIPHOE U HYJIEBOE 3HAUEHHE, KOTOpOoe 0003Ha-
qarT apadckuMu 1udpamu co 3HakoM "+" wim "-" ¥ cTaBAT HaJ CUMBO-
JIOM DJIEMEHTa, HallpuMep: CIZO, K+20'2, H+N+503'2

HyneByro creneHp OKUCIEHUSI UMEIOT aTOMBI, BXOJSIIIUE B COCTAB
HEUTpaIbHBIX yacTull (Hanpumep, Mg, Hy, O,).

JInst psiga SIEMEHTOB CTENEHb OKUCIIEHUSI aTOMOB B COCIMHEHUSAX
oCTOsIHHA (CM. Tabmwuiry 1).

Tabmuna 1

CTeneHy OKMCJIEHUSI AaTOMOB HCKOTOPLIX 3JIECMCHTOB

DJIEeMEHT C. 0.
Li, Na, K, Rb, Cs, Fr (1A rpynmna), +1
H (kpome ruapuaon)
Be, Mg, Ca, Sr, Ba (1A rpymmna) +2
Al, Sc +3
I'anorens! B raymmmmax (MeFx'l); BOJIOPOJI B THAPHUIAX -1
(MeHx); kuciiopon B nepokcuiax (H,0,)
O (kpome nepoxcuioB) u F,0 -2
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[Tonb3ysich ATUMH CBEICHHUSAMHU, MOKHO BBIYUCIATH C.O. npyrux
atoMoB B coennHeHusix, yuutbiBas, 4yTo AJICEBPANYECKASA CYM-
MA CTEINEHEW OKUCJIEHHS BCEX ATOMOB B COEJIMHE-
HIU BCET' JA PABHA HVJIIO, A B CJIOJKHOM MOHE — 3APAJIY
MOHA.

Hampumep, B coennnenusx FeO, NaFeO,, none FeO,> cremenb
OKHCJICHUS aToMa jkene3a OyAeT MpUHUMATh CJICAYIOIKe 3HaUeHus +2,
+3, +6, T.x. C.O. aTroMa KucCJIOpoa paBHA -2, HATpUA +1, a MOCKOJBKY
anreopanueckas cymma C.O. Bcex atoMoB B Mosiekyiax (FeO, NaFeO,)
paBHa HYII0, a B HoHe (FeO,” ) — 3apsiny HOHa, T.e. 2- :

Fe*O™ Na'Fe 0, (Fe'0, %) >
X+(-2)=0 +1+x+2(-2) =0 X+4(-2)=-2
X=+2 X =+3 X=16

ITPUMEP 1. Onpenenute CTENEHb OKUCIEHUSI aTOMa MOTYEPKHY-
TOTO 3JIEMEHTA B MPUBEJCHHBIX MoJieKynax win noHax: KMnOy, EO43',

Cry0s.

OTBET: PaccraBisieM CTENIEHU OKHUCIIEHUS T€X aTOMOB, KOTOpPBIE
UMEIOT nocTosHuoe 3navenne;: KMnO, 2, (EO4_2)3', Cr,05 2. Yuursi-
Bas, yTo anredpamyeckas cymma C.O. Bcex aTOMOB B MOJIEKYJIax paBHA
HYJIIO, & B MOHE — 3aps1y WOHA, BBIUHUCIISIEM 3HAYEHHS CTEIICHEN OKHC-
JIEHUSI aTOMOB MOAYEPKHYTHIX 31eMEHTOB. [Ipu 3TOM cTeneHp okuciie-
HUA aTOMa MOAYEPKHYTOrO JIEMEHTa 0003HAYaeM uepes X, a TAaK:Ke yM-
HOXKAa€M M3BECTHOE 3HAYEHUE CTEIIEHU OKUCJIEHUS HA KOJUYECTBO aTo-
MOB JJQHHOTO 3JIEMEHTA B COCAUHEHUH:

1. K'Mn*0, %, +1+x+4(-2)=0; x=+7.
2. (P*0, ) ; X+4(-2)=-3; x=+5.
3.Cr4,0;5 *; 2x +3(-2)=0;  X=+3.

TakuM o0Opa3om, CTENEeHU OKHUCICHHUS aTOMOB Mapraniia, dbocdo-
pa, XpoMma B MEPEUMCICHHBIX YACTUIIAX PABHBI COOTBETCTBEHHO +7, +5,
+3.

BajleHTHOCTh — 3TO YHCJIO XHMHYECKHX CBS3€H, 00pa3yeMbIX
JAHHBIM aTOMOM B COEJWHEHMH. YacTo BaJEHTHOCTh aTOMa YKCIICHO
COBIIAJIA€T C €ro CTEMEHbI0 OKUceHusa. Hampumep, B MOJIEKyse XJI0po-
Bojmopoaa HCI crenenp okucieHus xjopa paBHa -1, a €ro BaJCHTHOCTb
paBHa | (BameHTHOCTH 00O3HauaeTcss puMckuMu muppamu). Vckmoue-
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HUE€ COCTABJIAIOT YaCTUIIbI, B KOTOPBIX XUMHUUYECKHUE CBSI3U OOPa3yrOTCs
MEXy aTOMaMH OJHOTO U TOTO K€ DJIEMEHTAa, B TOM YMCJE IPOCThIE
BemectBa. Hanpumep, C.O. atroMa azota B moJiekysne N, paBHa HyItO, a
€ro BaJICHTHOCTb PaBHA TPEM, T.K. ATOMbI COCIUHSIOTCS TPOWUHOU CBS-
3p10. Mmm C.O. atoma KHCIOpOZIa B MOJIEKYJIE IMEPOKCHAA BOAOPOJA
H,0, paBHa «-1», a €ro BaJ€HTHOCTh PABHA JIBYM.

[Ipu rpaduueckoM nzo0paxkeHun (CTpykTypHas (opmysia) CBA3b
o0o3Hauaetcst yeproukor. Hanpumep, cTpykTypHbie (GOpMYIIbI XJIOpO-
BOJIOpOJIa U niepokcuaa Bogopoaa umeroT Bua: H—Cl, H-O—-O—H.

3. KIACCUOUKAIIUA XUMHUYECKNUX PEAKITUIA

XuMuYecKasi peakmusi — MPEeBpaIieHue OJHOT0 WJIM HECKOJb-
KMX MCXOJHBIX BEIIECTB (PEareHTOB) B OTIMYAIOIIUECS OT HUX IO XH-
MHUYECKOMY COCTaBYy WJIM CTPOCHUIO BeIeCTBa (MIPOAYKTHI PEaKIUN).

Cyl11ecTByeT HECKOJIBKO KIacCU(PUKAIIMA XUMUYECKUX PEaKIIUi.

Ilo u3MeHeHUI0 cTeneHeH OKHMCJIEHHUSI PeareHTOB pa3IuyaroT
OKHCIUTENbHO-BoccTaHoBUTENbHBIE (OBP) 1 HeokuciauTenbHO - BOC-
CTAHOBUTEILHBIC PEAKIIUH.

K OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIM OTHOCSITCS PEAKIUHU, B KO-
TOPBIX MPOUCXOJUT W3MEHEHUE CTENEHEW OKUCIICHUS] aTOMOB 3JIEMEH-
TOB B CO€AMHEHUSX, YYaCTBYIOIIMNX B peakiuu. [Ipu 3ToM aToMbl OJTHO-
ro 3JIEMEHTAa (OKUCIUTEINS) BOCCTAHABIUBAIOTCS, TPUHUMAS DJIEKTPOHBI.
ATOMBI JApyroro 3jeMeHTa (BOCCTAHOBMTEIA) OKHUCISIOTCS, OT/aBas
AIIEKTPOHBI YacTHUIEe OKUCauTeNs. Hanmpumep, peakiys 1MHKa ¢ pa30aB-
JICHHOM CEpHOMN KUCIIOTOM:

0 + ot+6A 2 +20+6~ 2 0
n"+H,S"0, " =2Zn""S 70, “+ H.

B maHHOM peakunu OKUCIMTENIEM ABJIIETCS BOAOPO] CEPHOM KUCIIOTHI, a

BOCCTAHOBHUTEJIEM aTOM ITMHKA.

HeokncanTenbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU — 3TO PEAKLUH,
B KOTOPBIX HE NPOUCXOAUT MU3MEHCHUS CTEIICHEHW OKHCIIEHUSI aTOMOB.
[IpuMepoM TakuX peakiuil IBJISAIOTCS PEaKIMM HOHHOTO OOMEHA:

K*CI™ + Ag'N™05 % = Ag'CI™ + K'N*0; 2
IIo Tuny npeBpamieHUud pearupyrIuX YacTULl PA3JIUIAOT pPe-
AKON COCOAMHCHU A, PA3JIOKCHUA, 3aMCIICHU A, O6M€Ha.
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B peaknusax coelMHEHUs pearupyroT JiBa WK 00Jiee TPOCTHIX WIH
CJIO’KHBIX BEIIIECTB, MPU ITOM OOpazyercsi OJIHO CJI0KHOE BEIIECTBO.
Peakuiuu ~ coenviHEeHUsT  MOTYT  OBITb  KaK  OKHUCJIMTEIBHO-
BOCCTAaHOBUTEJIbHBIMU, TaK U HE COMPOBOXKIATHCA U3MEHECHUSIMU CTETIE-
neit oxucienns. Hampumep, H’ + CI° = 2H'CIT wm Ca?0? +
H',0 %= Ca™C"0; .

B peakiusix passiokeHWsi U3 OJHOTO CJIOXKHOI'O BEIIECTBa 00pa-
3YIOT HECKOJIBKO MPOCTHIX WM CI0XKHBIX BelecTB. Hanpumep, peakiusi
MOJTyYEHMST OKCHA KaJIbIUs U3 KapOoHaTa KaJbIIus:

CaCO3; = CaO + CO.,.

Peakiiuu pasyiokeHus SBJISIIOTCS OOpaTHBIMU PEAKIMSM COEIUHE-
HUSI ¥ TAK)KE€ MOTYT MPOTEKATh KaK C UBMEHEHHUEM CTEIICHEH OKUCIICHUSI,
Tak U 0€3 U3MEHEHUS UX.

Peakiinu, B KOTOPBIX YYaCTBYIOT OJTHO MPOCTOE U OJTHO CJIOKHOE
BEIIIECTBA, MPH ATOM IIPOCTOE 3aMENIaeT YacTh CIIOXKHOI0, OTHOCATCS K
TUITY 3aMelieHus. Peakiiuy 3aMeleHust BCeraa siBJISIIOTCS OKUCIUTENb-
HO-BOCCTaHOBHTENbHBIMU, Fe + Cu2+SO4 = Fe+2804 + Cu’,

be3 n3MeHeHMs CTereHel OKUCIEHUS MPOTEKAIOT peakinuu oome-
Ha, B KOTOPBIX YYaCTBYIOT JBa CJIOKHBIX BELIECTBA, OOMEHUBAIOIINXCS
CBOMMHM COCTaBHBIMU 4acTsIMu. [IpruMepoM Takux peakiuil SBISIOTCS
peakiuu noHHoro oomena: 3KOH + H;PO,4 = K3PO, + 3H,0.

ITo ¢ga3zoBomy cocTaBy pearupymrouieii CHCTEMbI Pa3JINYyarOT ro-
MOTE€HHBIE U TETEPOTCHHBIE PEAKIIUH.

B roMOreHHbIX peaknusx pearupyroliyue BEMIECTBA HAXOMISITCS B
onHou ¢aze. [IpumMepoM TakKuX peakiuii MOTYT CIY>KUTh PEAKLIUU WOH-
HOTO OOMEHa, Hampumep, HEUTpaau3alus KUCIOTHl U IIEJI0OYH B pac-
TBOpE:

NaOHpy + HClpy = NaClpy + HoOpx)

B rereporeHHbIX peakiusax peareHThl HaXOAsATCA B pa3HbIX (azax,
PEaKIMOHHBIN Mpoliecc MpoTeKaeT Ha rpaHulle pasnena das. [Ipumepom
MOJXKET CIIY’KUTh peakius kKapOoHaTa KaJbLHs C COJSTHONM KUCIOTOM:

C&COg(TB.) + 2HC|(P.) = C&Clg(p.) + COZ(F.) + HzO()K_)

4. KTIACCU®PUKALUA CJIOXKHBIX BEIHHIECTB

CnoxxHbI€ BEIIECTBA M0 CBOEMY COCTaBY MOJIPA3CISIOTCS Ha OU-
HapHbBIC COEAUHEHUS (COEAMHEHHS U3 ATOMOB TOJBKO JIBYX 3JIEMEHTOB)
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U COCJAMHEHHUS, B COCTaBE KOTOPBIX COJIEPXKATCA aTOMBbI 0oJjiee JIBYX
aJeMeHTOB. Hampumep, u3 psjga COeIMHEHUM, COCTaB KOTOPBIX BBIpa-
xaercsa popmymamu Nal, KNO,, AIN, CaH,, Na,SOs3, x buaapHbIM OT-
nocsarca: CaH,, Nal, AIN.

ITo cBoemy coctaBy M CBOMCTBAM HEOPTraHUYECKHUE BEIECTBA
KJIACCU(pUIIUPYIOT Ha OKCHJIBI, OCHOBAHUSI, KMCJIOTHI U COJIH.

Oxcuabl — CI0KHBIC BEIIECTBA, MOJICKYJIBI KOTOPBIX COCTOSIT M3
aTOMOB KHCJIOpOJIa M aTOMOB KaKOTO — JIMOO 3jeMeHTa (MeTaia Wiu
Hemerasia). [Ipumepsr okcuaos: SOz, CuO, H,0, Fe,03, CO,,

OcHoBaHMsI — CJIOKHBIE BEIIECTBA, MOJICKYJIBI KOTOPBIX COCTOSIT
U3 aTOMOB METaJJla ¥ OJHOM MJIM HECKOJbKUX THAPOKCHIIBHBIX TPYIII
OH.

[Tpumeps! ocHoBanmii: KOH, Ca(OH),, Al(OH);, Fe(OH),

KucJ0ThI — CIIOXKHBIE BEIIECTBA, MOJICKYJIBI KOTOPBIX COJIEpKaT
aTOMBI BOJOPOA, CIIOCOOHBIC 3aMEIIAaThCS aTOMaMH MeTajuia ¢ 00pa3o-
BaHHEM COJIM. MOJIEKYJIbI BCEX KHUCIIOT IMTOCTPOCHBI OJTHOTHUITHO: OHHU CO-
CTOSIT M3 aTOMOB BOJIOPO/Ia M KMCJIOTHBIX OCTATKOB.

KuciaoTHple OCTaTKH — 3TO aTOMBI WJIM TPYIIITBI aTOMOB, KOTOpPHIC
OCTAIOTCS TOCJIE TIOJIHOTO MIIM YaCTHYHOTO 3aMEIIEeHHs BOJIOPOa B MO-
JeKyJIe KUCIOThl. Hampumep, KHCIOTHBIN OCTAaTOK XJIOPOBOJOPOJTHOU
kuciotel HCI - Cl', cepoBomopoanoit kuciaotel H,S - HS Sz_, YTOJIb-
Hoit kucnotel H,COs — HCO5, CO5* ™ n Ip.

CoJm — cJI0XXHBIE BEIIECTBAa, MOJIEKYJbI KOTOPBIX BCETJa COMAep-
’KaT aTOMbl METa/lla ¥ aTOMbI KHUCJIOTHOTO ocTaTka. CoJii MOXXHO pac-
CMAaTpUBATh KaK MPOAYKT MOJHOTO MM YaCTUYHOTO 3aMEIICHHUS aTOMOB
BOJIOPOJIa B MOJICKYJIaX KHUCJIOT aTOMaMU METaJIJIOB, WUIM THIPOKCHUIIb-
HBIX TPYII B MOJICKYJIaX OCHOBAHMI Ha KUCJIOTHBIEC OCTATKH.

HpHMCpBI COJICH: Ca(HCO3)2, Mg3(PO4)2, FeC|2, K,COs3,
CuOHCI.

4.1 BUHAPHBIE COEAUHEHUSA, UX HOMEHKJIATYPA.
OKCHUABI (KNTACCHDPUKAILIUA, HOMEHKJIATYPA)

K OuHapHBIM OTHOCSITCSI COCIMHEHHS, B COCTaB YaCTHUI] KOTOPBIX
BXOJISIT aTOMBI JABYX 3JieMeHTOB. COoCcTaB OMHAPHOTO COCAMHEHUS MOXK-
HO BBIpa3uTh 0011 popmynon D' \D", Tie atom snementa (3") umeet
OTpUIIATENIbHYIO CTENEeHb OKUcJIeHHus. Ha3zBaHusi OMHApHBIX COEAMHE-
HUW COCTaBIIAIOTCS W3 KOPHS JIATMHCKOTO Ha3BaHUs SJIEKTPOOTpPHIIa-
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TeJIbHOro AeMeHTa (J'") ¢ okoHYaHueM "ua" U pyccKoro Ha3BaHUs dJie-
MeHTa D' (D' — 3JIEMEHT C MOJ0KUTEILHOU CTEIIEHbIO OKUCIICHUS).

Ecnu snement ('), UMEIOIIMI NOJOXUTENbHYIO CTENIEHb OKUCIIE-
HUS, MOKET HAXOJUTHCS B PA3JIMUHBIX CTEMEHIX OKUCIIEHUS, TO B CKOO-
KaX pUMCKHMU HU(PpaMU YKa3bIBAETCS OKUCIUTEIBHOE YUCIO (KOIuYe-
CTBEHHOE BBIPAKEHUE CTETICHU OKUCJICHUS).

[IpuMepbl OMHAPHBIX COEAMHEHUN U X HA3BAHUS:

NaH — ruapun Hatpus CaO — okcua KanbIus

CaF, —propun xamprms Nal — noaun Hatpus

CrCl; — xmopun xpoma (111) CazN; - HUTpHI KanbIus
CaC, — xapoua KaiabIus SiC — xapoun kpemuus (1V)

K OuHapHBIM COEIUHEHUSIM OTHOCSITCS OKCHJIbI, B COCTaBE KOTO-
peIX atombl kuciaopoaa umeror C.0., paBHyI0 (-2): Al,"05?, Cr®057,
C+402-2.

Ha3BaHus OKCHIOB COCTaBIISIOT aHAJIOTHYHO JPYTUM OWHAPHBIM
coenuuenusM, Hanpumep, CaO — okcua kambius, Al,Oz — okcup anmo-
munus, CO, — okcua yraepoza (1V), CrOz — okeun xpoma (V).

[Ipn Ha3BaHMM OKCHJIOB MOKHO YKa3blBaTh I'PEUECKUMU UYMCIIH-
TEIbHBIMU (MOHO, JH, TP, TETPA) YKUCIO aTOMOB KUCJIOPOJAA, IPUXOIS-
ieecsl Ha OJIMH aTOM B3JIEMEHTA B COoeMHEeHUH, Hanpumep, MnO — mo-
HOookcuJl mapranna, CO, — auokcup yriepoaa, CrOz; — TpHOKCU XPO-
Ma.

Oxcuppl oapasaensaroTces Ha Heconeoopasyronme (NO, CO, SiO
u Ap.) u coineoOpasymwiue. [locneaure o0beIUHSIIOTCS B TPYIIIBI KU-
CJIOTHBIX, OCHOBHBIX M aM(OTepHBIX OKCUI0B. Bce oHU crnocoOHbI 00-
Pa30BBIBaTh COJIM MIPU B3aUMOJCHCTBUU C KUCJIOTAMU WJIM OCHOBAHMS-
Mu. CoJieo0pa3yrolM OKCHAaM COOTBETCTBYIOT COEIUWHEHMUS, Ha3bl-
BaeMbl€ THIPOKCUIAMHU. [ UIPOKCUIBI MOTYT MIPOSIBIISATh CBOMCTBA, KaK
OCHOBAHHWM, TaK U KUCJIOT, TaK U aM(OTEpHBIX coeauHeHuil. Hampumep,
CaO cootserctByeT runpokcun (Ca(OH),), mposiBisronmii cBOWCTBa
ocHoBanuii, SO, coorBercTByeT ruapokcun (H,SO3), mposBistoniuit
cBoMcTBa KUCIOTH, ZNO cootBeTcTBYET ruapokcun (ZN(OH),), mposis-
JSOIMN aMm(OTEpHBIE CBOMCTRA.

Hekotopbie THAPOKCUIBI MOKHO TOJTYYUTh MPSIMBIM B3auMOJICH-

CTBHEM OKCHJIOB ¢ Bojou, Hanmpumep, K,O + H,O = 2KOH wmun SO, +
Hzo = H2803.
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Heconeobpasyromue (nHauddepeHTHBIC) OKCHIBI CoJici He o0pa-
3YIOT.

OCHOBHBIMH Ha3bIBAIOTCS OKCHJbI METAJIJIOB B HU3IIHX CTEIICHSIX
OKUCJIEHUs 00buHO +1, +2, +3. IM COOTBETCTBYIOT TMJIPOKCHUJIbI, SIB-
Jsromuecs ocHoBaHUSAMU (Tabi1. 2). OKCHabl MIETOYHBIX U IIEI0YHO3e-
MEJIbHBIX METAJUIOB B3aUMOJEHCTBYIOT (pPAcTBOPSIIOTCS) C BOJIOM C 00-
pa3oBaHMEM OCHOBaHMUI (paCTBOPUMBIX B BOJE — Ienouei). Hanpumep,

Nago + Hzo = 2NaOH, CaO + HZO = Ca(OH)2

OCHOBHBIEC OKCHJIBI OCTAILHBIX METAJUIOB HE PACTBOPSIOTCS B BO-
7I€ ¥ COOTBETCTBYIOIIME UM THAPOKCHUIBI (OCHOBAHMS ) TIOJIYYalOT U3 CO-
Je peaknuerd oomeHa co ménousto. Hanpumep, FeCls; + 3KOH =
Fe(OH)3| + 3KCL

Tabmnuria 2
HekoTopbie 0CHOBHbIE OKCH/IbI M COOTBETCTBYIOIIHE HM
OCHOBAHHUS
Oxcun COOTBETCTBYIOIIMI THIPO- Haspanwue
KCH]I
K>0O KOH ['mapoxcut Kaaus
FeO Fe(OH), I'mapoxcuy xxene3a (I1)
Al,0O5 Al(OH); ['mapoxcu aTFOMUHUS

KucjoTHble oKcHabI (MM aHTUJIPUBI KUCJIOT)- 3TO TaKUE OKCH-
IIbI, KOTOPBIM COOTBETCTBYIOT THAPOKCHUABI — KUCIOThI. K HUM OTHOCSAT-
csi okcuabl HemeTawioB (Hanpumep, CO,, SO3, P,0,) n okcuasl HEKO-
TOPBIX METAJIOB B WX BBICIIUX CTEHEHSAX OKHUCJICHUs (Hampumep,
Cr+603, V+5205, Mn+7207).

KucnoTHble OKCHIBI MOKHO pacCMaTpuBaTh KakK MPOIYKTHI Jie-
rUApaTaiy KUciaoT (anruapuasl). Hanpumep:

Kuciaora AHTMIPUI KHCJIOThI
H,C** O, c*o,
H,S™0, 50,
HN*0; N,"Os

H,P™0, P,"0:
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Takum o0pazoM, 3Hast GOpMYITy KMCIOTHOTO OKCHJIA, MOKHO JIET-
KO BBIBECTU (POpPMYINy COOTBETCTBYIOIIEH KHCIOTHI U HA0OOpOT, 3Has
(GopMyITy KHCJIOThI, MOKHO Hanucath (hOpMyIly COOTBETCTBYIOIIETO aH-
TUIpUA.

AM@oTepHbIe OKCHABI — TAKUE OKCHUJbI, KOTOPHIE B 3aBUCUMOCTH
OT YCJIOBHM MPOSIBIISIOT U OCHOBHBIE, U KUCJIOTHBIE CBOMCTBA, T.€. MO-
I'YyT B3aMMOJICHCTBOBATh KAaK C KUCJIOTaMH, TaK M ¢ OCHOBaHMsIMH. K
HUM OTHOCSATCS OKCHJIbI IMHKA - ZNO, amomunns — Al,Os, xpoma (1) —
Cr,03, mapranma (IV) — MnO; u 1p. AMbOTEpHBIC OKCHIIBI HYXKHO 3a-
IOMHUTB!

IIPUMEP 2. Kakue u3 oxcumos. P,Os, CaO, Na,O, Mn,O,
Ni,O3, ZnO, Al,O3, SIO, - otHOCsTCS K ocHOBHBIM? K kucioraeiM? K
aMm@oTepHbIM? 3aNUIINTE UX HA3BAHMUS.

OTBET: K oCHOBHBIM OKCHAaM OTHOCSITCSI OKCH/JIbI METAJIJIOB P
HEBBICOKHX CTEICHSAX OKHCIICHUs. V3 NpPHBEICHHBIX OKCHJIOB OCHOB-
HeiMu sBisiioTes: Na,O (oxemn Hatpus), Ni,Os (oxcua wukens (H1)),
FeO (okcup xenesa (I1)).

K kucnoraeim otHocsates. P,Os (oxcunm dochopa (V)), Mn,O;
(oxcua maprasxia (VI11)), SiO, (okcun kpemuns (1V)), 1.x. P,Os u SiO, —
9TO OKCHBI HeMeTayuioB, a Mn,O; — okcua mapranna B Beiciieii C.O.
(+7).

Zn0O (oxcup uaka) u Al,Oz (okcH aTrOMUHUS) OTHOCSITCS K aM-
(OTEpHBIM.

4.2 KIACCUO®UKALIMS U HOMEHKJIATYPA OCHOBA-
HUM

Ha3BaHue OCHOBaHMS CTPOUTCS CIEAYIOIIMM OOpa3oM: CHadalia
YKa3bIBACTCA CIIOBO «THAPOKCHUI», 3aT€M Ha3BaHUE MeETajljla Ha pyc-
CKOM SI3bIKE€ B POJIUTEILHOM IaJIe’KE U €ro BaJEHTHOCTH (€CIM MeTasll
UMeeT TepeMeHHYI0 BajieHTHOCTh). Hanpumep, CU(OH), — ruapokcun
menu (1),

OcHOBaHUs TOAPA3ETSAIOTCA HA PACTBOPUMBIE B BOJIE (ILIEIOUHN) U
HEPacTBOPUMBIE B BOJIC.

K pacTBOpuMBIM B BOJIe OCHOBAHMSIM OTHOCSTCSI TUAPOKCHUIBI I11€-
JIOYHBIX W IIEJIOYHO-3€MEIbHBIX METaUIOB U amMMoHus. Hampuwmep,

NaOH, KOH, Ca(OH),, NH,OH.
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HepacTBopuMble OCHOBaHMSI COCTAaBJIAIOT IOJABJISIIONIECE OOJIb-
IIIMHCTBO COCIUHEHHUM JaHHOM rpymmsl Bemects, Hanpumep Cr(OH); -
ruapokeu xpoma (1), Ni(OH), - runpoxenn aukens (l1).

JIs1 HEKOTOPBIX THMAPOKCUJIOB MPUHATHI TEXHUUYECKHWE HA3BaHUSA:
enkuii Hatp (ruapokcun Hatpus) - NaOH, enxuii kanmm (TUAPOKCH Ka-
nus) - KOH, enkuii 0apuii (rugpokcus 6apus) — Ba(OH)s.

ITo kucnotHoctu (uncity noHoB OH , oOpa3yromuxcs npy noJHOu
JMCCOLMAIMU, WIM KOJWYECTBY CTYIEHEW JucCOolMallii) OCHOBAHUS
NoApa3/IeNAiOT Ha OJHOKHCJIOTHBIE (TIPU MOJHOW AUCCOIMAIMU o0pa-
3yercs onqud noH OH ; oniHa cryneHb auccormanuu), Hanpumep, KOH,
LiOH, 1 MHOrokmucjoTHbIe (IIPU IOJHOW JMCCOLMAINH I0JydaeTCs
oonbiie ogHoro nona OH ; 6osiee oaHOM cTyneHu auccormaimm). Cpe-
1 MHOTOKHUCJIOTHBIX OCHOBAHHWH pa3ivyaioT ABYXKHMCJOTHBIE (Hampu-
mep, SN(OH),), Tpéxkucaorunie (Fe(OH);) m 4YeTHIPEXKHCIOTHBIE
(Th(OH)4) ocHOBaHMS.

Brigensitor rpynmny TMAPOKCHIOB, KOTOPbHIEC MPOSBISIOT XUMHYeE-
CKYIO IBOMCTBEHHOCTh. OHU B3aUMOJICHCTBYIO KaK C OCHOBAHHUSIMH, TaK

U ¢ KucioTtaMu. Mx Ha3eiBaroT ampoTrepabiMu rrapokcuaamu (Zn(OH),,
Al(OH)3, Be(OH),, Sn(OH),, Pb(OH),, Fe(OH)3, Cr(OH)s3).

4.3 KUCJIOTBI (KIIACCUOUKALIUSA, HOMEHKJIATYPA)

[To cocTaBy KUCIOTBI IETSATCS HA KUCIOPOACOEpKAIIUE U OECKU-
ciopoansie. K 0ecKUCIOpOAHBIM KHUCIOTAM OTHOCSATCSI TAKUE KHUCIIOTHI,
B MOJIEKYJIaX KOTOPBIX HE COJIepKUTCA Kuciaopo. [Ipumepsr 6eckucio-
poanbix kuciot: HC1 — constHast KUCI0Ta, WIM XJIOPUCTOBOAOPOAHAS;
HF - nnaBukoBas, wiu propucroBogopoanas; H,S — cepoBogopoanas.

CBoe Ha3BaHME OECKUCIOPOHBIE KUCIOTHI MOJIYyYaOT OT PYCCKO-
ro Ha3BaHUsI 00Pa3yIONIIEro KUCJIOTY dJEMEHTa ¢ MpuOaBICHUEM CIIOBA
«BOJIOPOJTHASI.

B kucnopoacoaepxkammx KHUCIOTaX B COCTaB MOJEKYJ BXOIST
aToMbl Kuciopoja. Kaxmol Kuciopojicoaepkaiieil KucioTe COOTBET-
CTBYET KHUCIOTHBIM OKcui. [IpuMepbl KHUCIOPOJCOACPKAMUX KUCIOT:
H,SO,4, HNO3, H,CrO,4, H,COs.

HasBanue kuciaopoacoaep aniux KUCiIoT COCTaBIsAeTCs OT Ha3Ba-
HUSA HeMeTalula (KUCI0TOOOpa3oBatensi) ¢ MpUOaBICHHMEM OKOHYAHMUS
«Hast» U pexe «Bas». Hanpumep, H,CO3 - yronpnas, H,SiO3 — kpemue-
Basl.
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Ecnu xe sneMeHT, 00pa3yromui KUCIOTY, NPOSIBIAET MEPEMEH-
Hbele C.O., TO yKa3aHHbIE OKOHYAHUs "Has' MCHOJIb3YIOTCS B HA3BAHUAX
KHUCJIOT, KOTJa KHCIOTOOOPa3yroIIUM 3JIEMEHT IPOSIBJISIET BBICHIYIO
C.O., manpumep, H,SO4 — cepras kuciora. Eciu jke 21eMeHT pOosBIIs-
et 6osiee HU3KYI0 C.O., OKOHYaHKE B HA3BAHUU KUCJIOTHI OyeT "ucras'.
Hampuwmep, H,SO3; — ceprucras.

Hawubosiee yacTo BCTpevaromuecs: KUCIOThI MPEACTaBJICHbI B Ta0-
uiie 3.

ITo ocHoBHOcTH (1O umciy MoHOB H', oOpasyromuxcs mpu mod-
HOM JHMCCOLMAIIMY, WM KOJIMYECTBY CTYNEHEH AUCCOIMAIIN) KUCIOTHI
NOAPA3ACISIIOT HA OAHOOCHOBHBIE (IIPU MOJHOM AMCCOLMAIMU 00pasy-
ercsi oguH MoH H'; ofma cTymeHs mauccormanuu), Harnpumep, HF,
HNO;, HCI, CH;COOH, u mHoroocHoBHBI€e (IIpH ITOJHOW JHUCCOIMA-
UK ToTydaeTcs Gonmblie ogHoro nona H'; Gonee ofHoi cTyneHn auc-
cornanuu). Cpeny MHOTOOCHOBHBIX KHCIOT Pa3ivdaroT JABYXOCHOB-
Hble (Hanpumep, H,SO,4) u TpéxocHoBHBIE (H3PO,).

B kucnopojacoaepxammux KUCIOTaX B JAUCCOIMAIIMM YYaCTBYIOT
TOJIBKO aTOMBI BOJIOPO/Ia, COEIMHEHHBIE C IIEHTPaJIbHBIM aTOMOM 4Yepe3
kucinopoa. Hanpumep, H3PO, (dbochopHoBatucTast kucnora) siBasercs
OJIHOOCHOBHOM, MpH €€ NHUCCOoLMalMu 00pa3yeTcs OJIMH KaTHOH BOJIO-
pona: H3PO, = H* + H,PO, .

ITPUMEP 3. VI3 nepedrCiIeHHbIX HIKE (PopMyIT BeIMUIIUTE HOp-
myibl kuciot: H,CrO,4, NaOH, H3PO,4, Cu(OH),, H,SO;. [laiite Ha3Ba-
HUS 3TUM KHUCJIOTaM. YKaKUT€ OCHOBHOCTb KHUCJIOT, HA30BUTE aHTUIPHU-
IIbI 9TUX KHUCJIOT.

OTBET: H2Cr+604 — XpOMOBasl KMCJIOTa, IBYXOCHOBHAA, Cr+603 —
AQHTUJIPU]] KUCJIOTHI.

HsPO, — oprodocdopHas kuciaora, TpexocHoBHast, P,"°Os — aH-
ruapu opToPocPHopHON KUCTOTHI.

HZS+403 — CEpHHCTas KUCJIOTA, IByXOCHOBHAS; S+4OZ — aHTUJPUJ
CEPHUCTOMN KHCJIOTHI.

4.4 COJIM (KIJACCUDPUKALUA, HOMEHKIIATYPA)

JItoGas conb mpeAcTaBisieT cOOOM MPOAYKT 3aMEIICHUS] aTOMOB
BOZIOpOJa B MOJIEKYJIaX KHUCIOT aTOMaMHM METaJUIOB, WM THAPOKCHUIIb-
HBIX TPYIIN B MOJIEKYJIaX OCHOBAHUN HAa KUCJIOTHBIE OCTATKH.
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Conu nogpasaenstorcs: Ha cpeaHrue (HOpMalibHbIE), KUCIbIE (TH/I-
POCOJIM), OCHOBHBIE (THIPOKCOCOJIN ), TBOMHEIE.

CpeaHuMH Ha3BIBAIOTCS TAKUE COJIM, KOTOPBIC SBIISIOTCS MPOIYK-
TaMU TIOJTHOTO 3aMEIEHUs aTOMOB BOJIOPOJia KUCIOTHI METAJIJIOM, HIIH
TUAPOKCHIIBHBIX TPYIIT OCHOBAaHUS Ha KUCJIOTHBIC OocTaTkd. [Ipumepbl
cpenuux cojeit: NaCl, CaSO,4, Al(NOs)s, Mgs(POy),, FeS.

KucabIMH Ha3bIBAIOTCS TaKUE COJIM, KOTOPBIC SIBJISIOTCS TTPOIYK-
TaMH HETIOJIHOTO 3aMEIIEeHHsI aTOMOB BOAOpOa B KUCJIOTE aTOMaMHU Me-
tayuta. Kucisie conu o0pa3yroT TOJIbKO MHOTOOCHOBHBIE KHCIOTHI. Ha-
IpUMEp, NaHC03, Ca(HC03)2, Na,HPO,, KHS.

OOHOOCHOBHbBIE KUCIOTHI KMCJIbIX COJIEH HE 00PA3YIOT.

OCHOBHBIMM Ha3BIBAIOT TAKUE COJIM, B MOJIEKYJaX KOTOPHIX KPO-
Me MeTalJla U KUCJIOTHOTO OCTAaTKa, COASPIKUTCS OJHA MM HECKOJIBKO
TUAPOKCUIIBHBIX Tpyni. OCHOBHBIC COJIM MOKHO paccMaTpHBaTh Kak
IPOJYKT HEIOJIHOTO 3aMEIICHHS THJIPOKCOTPYIIIT  MHOTOKHCIOTHBIX
ocHOBaHUU KuciIOTHBIMUA octatkamu. Hanmpumep, CUOHCI — mpomgykT
3aMeleHrs B ABYXKUCIOTHOM ocHoBanmu CU(OH), omHOM THIpOKCO-
rpymmbel (OH) Ha kuciotaenid octatok Cl ; AIOHSO, — npoaykr 3ame-
nmieHus B TpexkuciotHoM ocHoBarnu Al(OH); nByX ruapokcorpyrmn Ha
KMCIIOTHBIN ocTaTok SO4” .

JIBOMHBIMH HA3BIBAIOTCS TAaKUE COJHM, KOTOPBIE SABJISIIOTCS MPO-
IyKTaMU 3aMElIeHUs aTOMOB BOJIOPOJia B JIBYX- WJIM MHOTOOCHOBHOM
KHCJIOTaX aTOMaMU HE OJIHOTO METajlia, a IByX pasinyHbiXx. Hampumep,
KAI(SO4)2, MgCa(C03)2

[To MexXAyHApOAHOW HOMEHKJIATYPE HA3BAHUE COJU KAXIOWU KU-
CJIOTBI MPOUCXOAUT OT JIATUHCKOIO HAa3BAaHMSI KUCJIOTHOTO OCTaTKa C
okoH4YaHueM "at" (eciu cosieo0pa3yromMil 3JIEMEHT MNPOSBIISIET BBIC-
mryto C.0.), unu "ut" (ecnu - Oonee HU3Kyw). Hampumep, conu cepHoi
xuciotst (H,S™ O4) umenyrores cymbdaramu, ceprucroii (H,S™0;) -
cynbduramu, asotaoil (HN*°O3) — mutparamu, (HN™?0,) — HutprTaMu
(tadu. 3).

B cooTBeTCTBMU € 3TUM PaCCMOTPEHHBIE BBIIIE COJIM HA3bIBAIOTCS:
CaSO, — cynbsdar xambius, AI(NO3); — HUTpaT amOMUHUS.

Ecnau Meramn coiud vMeEeT MEePEMEHHYIO BaJICHTHOCTb, TO TOCIE
Ha3BaHUS METajula YKa3bIBAETCSl €r0 BAJICHTHOCTh PUMCKUMH IU(Ppamu,
Hanpumep, Cuz(PO,), — oprodocdar meanm (I1).
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Hazpanme coseldi OECKUCIOPOAHBIX KHCIOT OKAHYMBAIOTCS Ha
"un". Hanpumep, NaBr — 6pomus Hatpus, FeS — cynsdun xenesa (1),
SnCl, — xnopun onosa (1V).

B Ha3BaHMAX KUCIIBIX COJIEM K UCXOAHOMY HA3BaHUIO CPEIHEN CO-
71 100aBIISIIOTCS YacTUIlpl "Ou" win "ruapo" — eciau OJuH aToM BOJIO-
poJa COAEPKUTCS B COCTABE COJIM, a €CJIM JBa aToOMa — TO "AUTUIpo".
Hampumep. NaHCOj3; — ruapokap6onat Hatpus, Na,HPO,- ruapodoc-
dat natpus, NaH,PO, — nuruapodocdar natpus.

Tabmura 3
CoJi 4aCcTO BCTPEYAOMIMXCH KUCJIOT

Ha3Banue kucior DopmyJiia KUCIIOTBI Ha3zanue conen
a30THAas HNO; HUTPATHI
a30THUCTAs HNO, HUTPUTHI
OpOMMCTOBOIOPOTHAS HBr OpOMU/IBI
HMOJAMCTOBOIOPOIHAS HI WOIUIbI
KpEeMHUEBas H,Si0; CHJINKATBI
MapraHiieBasi HMnO, nepMaHTaHAThI
cepHasl H,SO, cynbhaThl
CepHHUCTas H,SO3 CyJb(GUTHI
CEpPOBOJOPOTHAS H,S CynbQuabl
XJI0pOBOIOPOTHAS HCI XJIOPUIBI
(comnsiHast)
yroJibHas H,CO3 KapOOHATHI
YKCyCHas CH;COOH aleTaThl
dbochopuas H3PO, dbocdaTsr
dbochopucras H3PO3 dbochuTs
DTOprUCTOBOAOPOAHAA HF dTopubl
(Tu1aBUKOBas)

XJIOPHOBATHUCTAsI HCIO TUITOXJIOPUTHI
XJIOpHAsI HCIO, TIEPXJIOPATHI
XpOMOBas H,CrO, XpOMaThI

JUXPOMOBAsI H,Cr,04 JTUXPOMATHI
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ITPUMEP 4. 3anumute GOpMyJibl CICAYIOMIUX COJICH: a) CYJib-
dara xene3a (lll); 6) rugpokapOoHaTa MarHus; B) THMAPOKCOXJIOPH/IA
ATTFOMUHUSL.

OTBET: CynbdaTtamMu Ha3bIBAIOTCSI COJIM CEPHOU KHMCJIOTHI, KHU-
cIOTHBIHA ocTaTok eé — SO,°, MOHBI Kee3a — Tpexsapsiaasie (3+). B
dbopmysie conu oOIIMi 3apsii HOHOB METaJlJIa JIOJHKEH OBITh paBEeH 00-
eMY 3apsiy KUCJIOTHBIX OCTAaTKOB. 3HAUUT opMyia cylibdara xene3a
(| I |) — FEQ(SO4)3.

I'mapokapOoHAaT MarHus — KHUCJas COJIb YrOJbHOM KHUCJIOTHI. B
dopmyny kapOOHaTa MarHusi BXOJIUT MOH MarHus ¢ 3apsaoM (+2) u of-
HO3apPSIAHBIA  KUCJIIOTHBIA ~ OCTAaTOK  YIrOJIbHOM  KHUCJIOTBI — —
HCQOj3; ,mosToMy MOH MarHus MOKET IPUCOCINHSATh K ce0e JIBa KUCIIOT-
HeIX ocratka HCO; , orcroga dpopmyia comu — Mg(HCO3),.

IM'uapokcoxnopu1 aTlFOMUHUS — OCHOBHAS COJIb, SIBJISIOIIASCS MPO-
aykToM 3amenienus B ruapokcuae amomuaus (Al(OH)3) asyx rumpo-
KCOTPYII Ha OJHO3aPsAHBIN KUcIoTHBIN ocTtatok (C1 ), dpopmyna conu

AIOHCI,.

5. XUMHUYECKHUE CBOUCTBA OCHOBHBIX KJIACCOB
COEJJUHEHUHA U B3AUMOCBSA3b MEXXIY HUMUA

5.1 CBOUCTBA OKCHUJIOB

1. BaxkgelnmmM XMMHUYECKHUM CBOMCTBOM OKCHJIOB SBJISIETCS HX
B3aMMOJICCTBHE C KUCIIOTAaMH M OCHOBAaHMSIMU, TIPUBOIAIINE K 00pa3o-
BaHUIO cojier. C KUCIIOTaMU B3aMMOJICUCTBYIOT OCHOBHBIE OKCHUIBI:
CaO + H,S0, = CaSO,+ H,0,

C OCHOBAaHUSIMH — KHCJIOTHBIE OKCHU/IBI:
CO, + 2NaOH = Na,CO3+ H,0.

AM@oTepHbIe OKCUIBI C KUCJIIOTAMU BEIYT Ce€0s1 KaK OCHOBHBIE
A|202 + 6HCI = 2A|C|3 + 3H20,

a C OCHOBAaHUSIMH BEIYT CeOs1 KaK KUCIIOTHBIE
A|203 + 2NaOH = 2N3.A|02 + H,0.

2. OCHOBHBIE M KHCJIOTHBIE OKCHIBI CIIOCOOHBI B3aMMOJIEHCTBO-

BaTh JIPYT ¢ Apyrom ¢ oopazoBanueM coneit. CaO + CO, = CaCO;
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5.2 CBOMCTBA OCHOBAHUM

1. OcHoBaHusA B3aMMOJAECHCTBYIOT C KHCIIOTaMH C OOpa30BaHUEM

COJIM ¥ BOJIbI (PEaKLUs HEWTpAIN3alliun):
2NaOH + HQSO4 = Na2804 +2 Hzo Fe(OH)g + 2HCI = FECIZ + 2 HZO

2. llenoun B3aMMOJEHUCTBYIOT C AHTHAPUJIAMH KUCIOT (KUCIOT-
HBIMHM OKCHJIAMM ):

2NaOH + S|02 = N&zSiOg + H,0 Ca(OH)g + CO, = CaC03 + H,0.

3. llemoun B3aMMOAEHCTBYIOT C PACTBOPAMH PA3JIUYHBIX COJEH

(OJIMH U3 MPOJYKTOB BHITIAJIAET B OCAIOK):
2NaOH + CuSQO,4 = Cu(OH),| + Na,SO, .

OTUM IYTEM MOXHO MOJYYUTh TPYJHO PACTBOPUMEBIE B BOJIE OC-
HOBAHMUSL.
4. BOJBIIMHCTBO HEPACTBOPUMBIX OCHOBAHWM NPU HATrPEBaHUU

pasararoTcs: Cu(OH),=CuO + H,0.
[Ilemoun yCTOMYHMBBI K HATPEBAHUIO.

5. AMdotepHble THAPOKCUABI B3aUMOACHCTBYIOT C KHUCJIOTaMH

(IpOSIBIISIsE OCHOBHBIC CBOMCTBA, aHAIOTUYHO III€JI0YaM METAJLIOB C He-
Beicokoi C.O. ux aromoB), Al(OH); + 3HCI = AICI; + 3H,0,

a TakKe co IesouamMu (TIPOSBIISSE KUCIOTHBIE CBOMCTBA), IPOTYK-
TaMU B3aWMOJICHCTBUS B OTOM CJIy4ae SIBJISIOTCS COJIM TUIPOKCHIOB —
kucior:  Al(OH); + NaOH = NaAlO; + 2H,0.

NaAlO,— comp meraamromuuueBoii kuciotel (HAIO,), oTinyaro-
IIeHCs TI0 COCTaBy OT opToamroMuHueBOW KUCIOTH (H3AlO3) Ha Mode-
KYJTy BOJIBI.

5.3 CBOMCTBA KHCJIOT

1. KucioTel B3auMOJIEHCTBYIOT ¢ OCHOBaHUSIMU (peakiivs HeUTpa-
auzarun): 2HCI + Cu(OH), = CuCl, + 2H,0.

2. Kuciotel B3aUMOIEMCTBYIOT C OCHOBHBIMU OKCHJIAMMU:

MgO + 2HCI = MgCIZ + H,0.

3. Kucnorsl B3aMMOJCHCTBYIOT C COJISIMH, IIPH YCIOBHH, YTO OJUH
U3 MPOAYKTOB OYACT WM TPYAHO PACTBOPUMBIM, UM CIa0BIM 3JIEKTPO-
JINTOM, WJIH Ta30M: CaCO;3 + 2HNO; = Ca(NO3), + H,O + CO,1,
AgNO; + HCI = AgCI| + HNOg,
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2NaNO, + H,SO, = Na,SO, + 2ZHNO, (HNO, — c1a0blii 3JIeKTpOJIHT).

4. KucnoTsl B3aUMOJEHCTBYIOT ¢ MeTaJIaMU. [Ipu 3TOM KUCTIOTHI
YCJIOBHO Pa3JICsIOT HA ABE TPYIIIbI: KUCIOTHI-HEOKUCIUTEIN U KUCIIO-
ThI-OKUCJIUTEIH.

OKUCIUTENBRHOE JEUCTBUE KUCIOM-HEOKUCIUumeneu OCYIIECCTBIIS-
€TCsl 32 CueT MOHOB BoJopojsia. Cxema mpoiiecca B3aUMOJEHCTBUSA Me-
Tajia ¢ kucinoror-ueokucauteneM (HCI, H,SO4pasz0.):

Meé® + H,An — Me,An, + H,

Hampuwmep. Zn + HySOyp) = ZnSO,4 + Hy

K kucnomam-oxuciumensm (OKUCIUTEIbHBIC CBOMCTBA MPOSBIISACT
aHnoH KucioTHoro octatka) oTHocsaTcss HCIO3;, HNOj, H,SO, (Tombko
KOHIICHTPUPOBAHHAs), IlapcKas BOJAKa (CMECh COJITHOW M a30THOH KH-
cinot). Cxema mpolecca B3aUMOJCHCTBHS MeTalla C KHCIIOTOM-
OKUCJINTEIIEM:

M + H,90, — conb + npooykm eoccmanosnenua + H,O

CocTaB MpoayKTa BOCCTAHOBJIEHHUSI 3aBUCUT OT YCIIOBUM MPOTEKa-
HUS PEaKIUU: OT KOHLEHTPALMKU KUCIOThI, CTETIEHH YUCTOTHl MeTallia,
OJTHOPOJIHOCTH €T0 CTPYKTYPhI, HUIMYUU MPUMECEH U T.II.

Kak mpaBwito, 1ji1 ydeOHBIX IIeJIed, TPUMEHSIOT CIAEAyIoIIue J0-
MyIICHUSA:

ITonmoxenue me- Kuciora [IpoxykT BOCCTaHOB-
TaJIJIOB B PSTY JICHUS
HaTPSDOKCHUS
Li— Al H,SO, (koHIIEHTpUpOBaHHAS ) H,S
HNO; (koH1IeHTpUpOBaHHAS) NO (N,0O)
HNO; (pa36aBieHHas) NH;3; (NH;NO3)
Ti—-H H,SO, (koHIIEHTpHpOBaHHAS ) S
HNO; (koHIIeHTpUpOBaHHAS ) NO (N,O)
HNO; (pazbaBienHnas) N,
Ge - Au H,SO, (koHIIeHTprpOBaHHAs ) SO,
HNO; (koHIIEHTpUpOBaHHAS ) NO,
HNO; (pa36aBieHHas) N,O (NO)

HaHpHMCp, Cu+ HNO3(K) = CU(N03)2 + 2N02 +2H20
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KoHnieHTprpoBaHHbIE CEpHAs U a30THASI KUCJIOTHI B OOBIYHBIX yC-
noBusix (0e3 HarpeBaHus) MACCUBUPYIOT JKEJI€30, KOOaNbT, HUKEb,
AJTIOMUHUM, XpOM, TUTaH, CBUHEIL, T.€. HA IOBEPXHOCTH 3TUX METAIIOB
o0pa3zyeTcs HepacTBOpUMas IIJICHKHU MPOAYKTA 3TOr0 B3aUMOJICUCTBUSI.

Fe, Co, Ni, Al, Cr, Ti + konr. HNO3 — Me, O, + NO, + H,0
Fe, Co, Ni, Al, Cr, Ti + konu. H,SO4 — Me,O, + SO, + H,0O
Pb + KOHII. HzSO4 — PbSO4 + SOZ + HZO

5.4 CBOMCTBA COJIEH

1. Conu B3aMMOJIECTBYIOT CO IIEIOYAMU:
NiCl, + 2KOH = Ni(OH), | + 2KCI.
2. Comnu B3aMOJISHCTBYIOT C KHCIIOTaMHU:.
FeS + 2HCI = FeCl, + H,S.
3. Conu B3aUMOACHCTBYIOT MEXAY COOOM MpU YCIOBUU, UTO OJUH
U3 MPOAYKTOB OYJIET TPYIHO PACTBOPUMBIM:
BaC|2 + CuSO, = BaSO4l + CUCIZ.
4. PacTBOpHBI coJiel B3aUMOJICHCTBYIOT CO CBOOOJHBIMU MeETalla-
MU, TP 3TOM 00Jiee aKTUBHBIA METAJII (CTOSIIIUMNA B PSAY HaNpsOKECHUN
JIeBE€) BBITECHSET METAJIJIbI, CTOSIINE MPaBee B PSIAY HANPsOKEHUMN (Me-
Hee aKTHUBHBIE) U3 pacTBopa ux coneit: Zn + CuSO,4 = ZnSO,4 + Cu.
Peakuum B3auMoaecTBHUS cOlel cO IIejIoYyaMu, KUCJIOTaMU, C CO-
JIIMH OTHOCSITCSL K peakiusiM oomeHa (peakuuu 1-3), peakius 4 — K pe-
aKIUsM 3aMEICHUS.

IIPUMEP 5. VYkaxuTe K KaKUM KjaccaM COE€IUHEHUN OTHOCITCS
Bemectea HC1, CO,, Ca(OH),, FeS, NO; naiite um Ha3BaHus. Mexny
KaKMMH M3 HHUX BO3MOXKHBI B3anMojicicTBUsI? Hamumure ypaBHEHUS
peakuuii. K kakoMy THIy B3auMOAEHCTBUSA OTHOCSITCSL 3T PEAKIIAN?

OTBET: BemectBa CO, u NO — okcunpl, CO, — okcup yriepoja
(IV), NO — okcua azora (II); HCI - kuciora, XJIOpHCTOBOIOPOIHAS
(consras); Ca(OH), — ocHOBaHuWe, THAPOKCUA Kablus, FeS -coib,
cyabbun xenesza (11).

B03MO0XHBI B3aMMOJCUCTBHS:
a) FeS + 2HCI = FeCl, + H,S - peakius oOMeHa, peakiys HIET B Ha-
HpaBJIcCHUU 00pa30BaHMs ra3000pa3Horo Bemiecta (H,S)
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0) CO,+Ca(OH), = CaCO3; + H,0 — peakiius HOHHOTO OOMEHA, PEeaKIHs
UIET B HaIpaBJIEHUU OOpa3oBaHMs TPYAHOPACTBOPHUMOIO BEIIECTBA
CaCOs;

B) 2HCI + Ca(OH), = CaCl, + 2H,0 — peakuust oOMeHa (HeHTpaIn3a-
MK ), KIET ¢ 00pa30BaHUEM MAaIOJUCCOLMUPYIOMIUX MOJICKYII BOIBI.

IIPHUMEP 6. Hanumurte ypaBHEHUSI PEaKLUN, TPU MOMOIIN KO-
TOPBIX MOXHO ocymecTBuTh npeBpanieHus: Fe(NOsz), — Fe(OH), —
Fe(OH); — Fe,0O;3 — FeCl; — Fe. Ykaxure, Kk KakoMy THUIy PEaKIIHi
OTHOCSITCSI 3TH B3aMMOJCHCTBHSI.

OTBET: 1lpu cocTaBiieHHMM YPaBHECHHM pPEAKIMN NPEBPALLCHUS
HEOOXOIMMO ONMUPATHCS Ha CBOMCTBA XapaKTEpHBIC ISl KIACCOB HEOP-
TAaHUYECKUX COCAMHEHUI.

1. I'mppoxcun xene3a (1) oOpasyercs npu B3auMoIeiCTBUU HUT-
pat xene3a (Il) ¢ pacTBopuMBIM OCHOBaHHEM, HAIPUMEDP, C THIPOKCH-
JIOM HATpPHS.

Fe(NO3), + 2NaOH = Fe(OH), + 2NaNOs.

2. Fe(OH)3 obpasyercs npu okuciennun Fe(OH), kwucmopomom B
IPUCYTCTBUU BO/JIBI:

4Fe(OH), + O, + 2H,0 = 4Fe(OH)s.

3. Ilpu nmpokaymBanuu ruapokcuaa xkeneza (1) mpoucxoaut ero
paznoxxkenue Ha okcu xeinesa (1) u Boay:

2F€(OH)3 = Fe,O; + 3H,0.

4. Xmopuna xene3a (l1l) MokHO MOMy4YuTh, NEUCTBYSI HA OKCHI
xene3a (1) kucioTolt, HarpuMep, COJISTHOM

Fe,O5; + 6HCI = 2FeC|3 + 3H,0.

5. Metamm4deckoe Keie30 MOXKHO MOJY4YuTb, JIEUCTBYS Ha pac-
TBOp xyopuna xene3a (lll) Oonee akTUBHBIM MeETaIOM, HaIlpUMED,
ATFOMUHUEM:

FeC|3 + Al = A|C|3 + Fe.

6. OCHOBHBIE CTEXUOMETPUYECKHUE 3AKOHbI

B mro0nix nponeccax BCeraa UMECT MECTO USMCHCHHUC SHCPIUH, a
3HAYUT U U3MCHCHHUC MACChI.

Am = AE4,

8
rje M- Macca, ¢ — CKOpocTh cBeTa B Bakyyme. C =3 10° m/cek.
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B xumunueckux peakuusix AE HeBenmuko (cotHu k/[xk), a Am-
OYEHb MaJIO U €l MOKHO npeHeOpeyb. [[03TOMY B XUMHYECKUX peaKIlu-
X, KaK ¥ BO BCEX MPUPOHBIX SIBJICHUSIX U MIPOIIECCAX BBIMOTHACTCS:

1). 3aK0oH cOXpaHEHUS MAacCChl: MACCA 8ewjecms, 8CMYNnArWUX 6
XUMUYECKYIO peaKyuro, pasHa macce ewecms, obpazoeasuiuxcs 6 pe-
3y1bmame peakyuu.

CrnemyeTr oroBOpUTHCS, UYTO B SIACPHBIX IpoIleccax, IJie MPOUCXO-
JUT pacIIeTUICHHEe aTOMHBIX S7ep, U B d3HepreTuke, rae AE cocrasiser
MJIH. 1 MIpA. kJ[x 1 Am Oonbiioe (efl Henb3st mpeHeOpeyb), 3aKOH CO-
XpaHEHUsI MacChl HE CpadaThIBAET.

Ha 3akoHe coxpaHeHusi MacChbl OCHOBAaHbl M3YUEHUE PEAKIUN Me-
KOy OTACIbHBIMU BELIECTBAMU W KOJIWYECTBEHHBIM XMMHYECKUN aHa-
713, 0€3 KOTOPOTO HENb3s N3ydaTh COCTAB CIOKHBIX BEIIECTB.

2). 3aKOH IMOCTOSIHCTBA COCTABA. 8CAKOE YUCHMOE GEUIeCMBO He3d-
BUCUMO OM CNOCOoOA e20 NONYYeHUsT umMeem NOCMOSIHHLIU KAYeCmeeH-
HbIU U KOJIUYECMBEHHBI COCMAS.

OTOT 3aKOH BBIIOJIHICTCS JJIA F213006p213HBIX N KNAKHNX BCIHICCTB,
HO MHOI'MC KPHUCTAJUIMYCCKHC BCHICCTBA COXPAHAIOT CBOIO CTPYKTYPY
IIpU IICPCMCHHOM COCTAaBC.

Kak BBITEKaeT M3 3aKOHA IOCTOSIHCTBA COCTaBa, dJIEMCHTHI B3au-
MOJCHCTBYIOT MEXIY CO0O0# B CTPOTrO OMPEACICHHBIX KOJIMUYECTBEHHBIX
COOTHOIIICHUSX.

Enunanneint konnuecTBa BellecTBa SIBJISIETCS MOJIb.

Monb - Konuuecmeo seujecmea, cooepaicauiee CMobKo CMpPYK-
MYPHLIX eOUHUY (AMOMO8, UOHO8, MOAEKYL U M.0.), CKOJIbKO cooep-
orcumest amomos 6 12,0 2 uzomona yenepooa 2c

Macca ogHOrO MOJISI BENIECTBA HA3bIBACTCS MOJIIPHOM MACCOU H
UMEET CIMHUITY U3MEPEHHS I/MOJIb.

Yucno monelt BemecTBa (V) paBHO OTHOIIEHUIO MAacCChl BEIIECTBA
(m) k ero MmosispHOM Macce (M).

v=m/M
ITPUMEP 7. Onpeaenute maccy 5 Mo okcua yriaepoaa (1V).

PEINIIIEHHUE: Onpenensiem monsipayto maccy COy:
M (CO,) = Ar(C)-N(C) + Ar(O) -N(O),
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rae Ar — OTHOCUTENbHAs aTOMHAs Macca 3JIEMEHTa,

N — KOJINYEeCTBO aTOMOB 3JIEMEHTA B COCTUHEHUU
M (CO,) = 12-1 + 162 = 44 r/moub.
Haxoaum maccy CO,, ucnomnniyst GopMyiny:
m=M:-v, m(CO,) =5 monsb - 44 r/monb =220 r.
OTBET: m (CO,) =220 .

3.  3akoH ABoraapo (0JuH U3 OCHOBHBIX 3aKOHOB €CTECTBO3HAHMUS): 8
PAasHbIX 00vemax oobIX 2a308 npu 0ouHakoswvlx ycinosusx (p, T) co-
0epaAHCUMCsT OOUHAKOBOE YUCTO MOJEKVIL.

CnencrBus:

1) Ilpu oounaxosvix ycaosusx 1 mouas 11006020 2aza 3anumaen 0OUHAKO-
8blll 00vEM.

2) Ilpu nopmanvHulx ycrosusax (H.y.) 1 mMoab paziuunslx 2a308 3aHUMA-
em 06vem 22,4 11, Komopulil HA3bl8Aemcst MOAAPHbIM 00bemom (Vm).

Hopwmanshusbie ycnoBus (H.y.): T =273K, p=101,3 xk[la=1 aTtm.

ITPUMEP 8. BeruuciuTth, Kakoil o0beM (H.y.) 3aiimyT 1,5 Mo
a3oTa.

PEINIIEHHUE: 1 monpe a3oTa 3aHUMAET Opu H.y. 22,4 1. CnenoBa-
TeabHO, 1,5 Mouist 3aiimyT o0beMm 22,4 -1,5 = 33,6 5.

OTBET: V =33,6 1.

3) Ooun monv 11006020 Geuwecmed COOepPAUCUM ONPEOeIeHHOE HUCTO
cmpykmyphuix eounuy N, (uonos, amomos u m.o.).

Na = 6,02:10% (uucio ABorajpo)
ITPUMEP 9. CKkoJIbKO aTOMOB COJICP)KUTCS B 2 MOJISIX yriaepozaa’?

PEIIIEHHE: 1 monb yriepojia COIEPKHUT 6,02:10° aTomos.
CnenoBarenbHO, 2 MOJIS yIJIepojia COAEpxkKat 2-6,02-1023=12,O4°
10%°aTomoB.

OTBET: N = 12,04-10*atomoB.

3) Monsapras macca easa unu napa pasHa npouszee0eHuro e20 NiomHo-
CMuU N0 OMHOWEHUIO K TH0O0MY OpY2oMYy 2A3y HA MOIAPHYIO MACC) NO-
clleoHez20.

M, =Mr1‘d
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rae Mr; — MmosekyiisipHas Macca rasa (1);
Mr, — monekynsipHast Macca rasa (2);
d — oTHOCHUTENBHAS TIIOTHOCTH ra3a (1) mo razy (2).

HpI/I 9TOM IIOA INIOTHOCTBIO IMOHUMAIOT OTHOHICHUEC MACCHI OIIPC-
ACJIICHHOI'O o0BeMa JaHHOI'O ra3da K MacC€ TaKOI'O KC o0BeMa Apyroro
ra3a, MOJsIpHasa MacCa KOTOPOIro U3BCCTHA.

d=myMy wiu d=MrMry,

rae My M; — Macchl Ta30B, 3aHUMAIOIIMX OJWHAKOBBIE OOBEMBI IIPHU
OJIMHAKOBBIX YCIIOBUAX

Mr,/Mr; — MoneKyJIIpHBIE MacChl Ta30B.

IHTPUMEP 10. Onpenenuth MOJIEKYJISIPHYIO MaccCy rasa, eciiv eé
MJIOTHOCTH IO BOJIOpoay paBHa 16.

PEIHNIEHUE: Mrra3a - dHQ'Mer =16-2 =32.
OTBET: Mr,,,, = 32.
4. B xumMHuueckux pacuc€rax Ipu HCO6XO,Z[I/IMOCTI/I OCYHICCTBHUTD

Imepexoa 0T HOPpMaJIbHbIX YCJIOBI/Iﬁ K pCaJIbHbIM WJIN O6paTHO HCIIOJIb-
3YCTCs BbIPAKCHHUC 06’beHI/IHeHHOFO ra3oBOr0 3aKOHa.

Ph-Vo PV
T, T
rae P,, V,, T,— naBinenue, o0beM u temneparypa npu H.y. (To =273 K,
Po =101,3 25kIla, Vo — BBIUUCTAIOT U3 (POPMYJIbI);

P, V, T — naBienue, o0beM U TemrepaTypa Mpu COOTBETCTBYIOIINX
YCJIOBUSX.

0
Ba. OHa HA3BIBAETCS YHUBEPCAILHOU 2A3080U nocmosinHou R.

R= 8,314 I)x/mons-K.

Jl1s1 mI000T0 Ta3a KOJIWYeCTBOM 1 MOJIb BeIMYMHA OJWHAKO-

I:)0 'VO —

T R, To mist 1 mong mro6oro raza PV = R-T.
0

Tak kak
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ITPHMEP 11. I1pu Temneparype 23°C u maBnennn103308 Ila ras
3aHUMaeT o0beMm 250 1. BeluucauTh, Kakoil oO0beM 3aillMEeT ra3 Mpu
HOPMAaJIbHBIX YCJIOBUSX.

PEIIIEHHUE: TlonctaBuM  M3BECTHBIC BEIMYUHBI B (HOpPMYITY
00BbEIMHEHHOTO Ta30BOT0 3aKOHA, MPEABAPUTEILHO BBIPA3UB JAHHYIO
Temneparypy 1o mkaie KenpBuna (273 + 23 =296 K):

V = (103308-250-273)/(296-101325) = 235 .
OTBET: V =235 5.

5. B ycloBUsIX, OTIIMYHBIX OT HOPMAJIbHBIX YCJIOBUM, 00BEM JTHOOOTO
ra3za MOXeT ObITh pacCuMTaH U3 ypaBHeHus MenpeneeBa-KnaneiipoHa:

P-V=v-RT um P-V:m'l\j'T,

rae m/M = v — ynciio Mosieil BeliecTna.

ITPHUMEP 12. Macca 0,344 11 rasa npu temmeparype 42°C u nas-
nennun 102908 I1a paBHa 0,866 r. Beraucants MOJSpHYIO Maccy rasa.

PEIIIEHUE: TloncraBuB B ypaBHeHMe MeHaeneeBa-Kiianenpona
W3BECTHBIE BEIWYMHBI M BBIPA3UB JAHHYKO TEMIIEPATYpPY MO IIKaJe
KensBuna (42 + 273 = 315 K), nonydaem:

M= TRT , M = (0,866-8,134-315)/(102908-0,344) = 64 r/MOb.
OTBET: M = 64 r/moib.

/. PACYHETBI 10 XUMHNYECKUM ®OPMYJIAM
N YPABHEHUAM

d)opMyna XUMHNYCCKOI'O COCAMHCHUA ITOKAa3bIBACT, M3 KAaKHX JJIC-
MCHTOB OHO COCTOUT M CKOJIBKO dATOMOB KaXKJI0I'0O 3JICMCHTA BXOJIHT B
COCTaB MOJICKYJIbI COCANHCHHA, a TAKKC COOTHOIICHUC MCKAY MaCCaMU
JJICMCHTOB, BXOOAIINX B €I'0 COCTAaB.

ITPUMEP 13. BeranuciuTh MacCoByrO 10710 (%) 37IEMEHTOB B MO-
nekyne H,0.

PEIIIEHHE: MaccoByro 10110 (%) BBIUHUCISIIOT 1O popmyrie:
o=2""N 1000
Mr
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rae Ar — OTHOCUTENbHAsI aTOMHAs Macca 3JIEMEHTA,
N — KOJTMYECTBO aTOMOB 3JIEMEHTA B COEIMHEHUE,
Mr — oTHOCHTENbHAsI MOJIEKYJIIpHAS. Macca COCAMHEHUS.

Momnsipuas macca H,O paBna 1:2 + 16 = 18 r/mons. 13 18 rpamm
Ha JIOJIF0 KUCJIOpPOJa MPUXOAUTCSA 16 TpaMM, a Ha JIONO BOJOpoOJa — 2
rpamma. ClenoBaTelibHO, COJEpkKAHUE  KUCIOPOJa  COCTaBIISIET
16-100/18 = 88,9% u conepxkanue Bomopoaa - 2-100/18 = 11,1%.

XMMHYECKOe YpPaBHEHHE — OTO 3allUCh XUMHUYECKOM peakiuu
OpU MOMOIIMA XUMUYECKUX (POopMyn U CUMBOJIOB. OHO XapakTepus3yeT
KaK KauyeCTBEHHYI0 CTOPOHY peakuuu (COCTaB MCXOJHBIX BEHIECTB M
OPOIYKTOB PEAKIIUH), TAK U KOJIMYECTBEHHYIO CTOPOHY (KOJIWYECTBEH-
HbIE€ COOTHOILICHHUS] MEX]y MacCaMH UCXOJHBIX BEIIECTB M MPOAYKTOB
pEeaKIun).

B XuMHYeCKHX YypaBHEHHUSX, COIJIACHO 3aKOHY COXpaHEHUS
MaccChl, Macca BEIIECTB, BCTYNAIOIIUX B XUMUUYECKYIO PEAKIIMIO, JOJIK-
Ha OBITh paBHA MAacce BEIIECTB, 0OOPA30BABIIMXCS B PE3yJIbTaTe pPeak-
uu. st toro, YTOOBI KOJIMYECTBO aTOMOB Ka)A0Tr0 JIEMEHTA B JIEBOU U
OpaBOM YacTH ypaBHEHHUS ObUIO OJWMHAKOBO, JJI Ka)KIOrO BEIECTBA
noaouparoTcst KO3 OUITUEHTHI.

Hanpumep: 2HgO = 2Hg + O,
[lo ypaBHEHHIO XUMUYECKON PEaKIMK MOKHO BBIYUCIUTH MaccCy
J000r0 BEIECTBA, YKA3aHHOTO B YPABHEHUM PEAKIIMU, €CITU U3BECTHA
Macca OJHOTO U3 pearupyromnx BEIIECTB.

ITPUMEP 14. PaccuuTaiiTe, CKOJIbKO I'paMMOB ITHHKA HEOOXOI1-

MO JUI1 PEAaKIHH C PacTBOPOM CEPHOM KHCIOTHI, coaepkamum 24,5 T
H,S0O,.

PEINIIEHUE: 13 ypaBaenus peakiuu Zn + H,SO4 = ZnSO, + H,
BUAHO, uTOo 1 Momb muHka (M 7z,=65,4 r/momnb) pearupyer ¢ 1 Moib
H,SO, (MH2304:98 F/MOJ'II)).

CocTaBuM OpOHOPIHUIO: 65,41 Zn— 98 r H,SO,
Xr Zn—245r H,SO,
Otcrona, X = 65,4:24,5/98 = 16,35 r.
OTBET: m(Zn) =16,35r.
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XHUMUYECKOE YPABHEHUE MO3BOJISIET TAKXKE BBIYUCISATH OOBEMBI
ra3o000pa3HbIX BEIIECTB, YYACTBYIOIIUX B PEAKIIHUH.

ITPUMEP 15. BeryuciauTb, CKOJIBKO JIUTPOB BOAopoja (H.y.) mo-
JYYUTCS TIPU PACTBOPEHUH B M30BITKE CEPHOMN KUCIIOTHI 3,27 T ITMHKA.

PEIIIEHHE: U3 ypasuenus Zn + H,SO4 = ZnSO,4 + H;, cnenyer,
410 65,4 T ZN BBITECHSIIOT U3 CEPHOM KUCIIOTHI 2 T uiu 22,4 11 Bojgopoja.
CocrtaBum nponopuuto: 65,4 Zn—224 n H,
327rZn— X H,
Otrcronga, X =22,4-3,27/65,4=1,12 n

OTBET: V(H,) = 1,12 n.

ITPUMEP 16. Kakass macca Mead MOXET OBbITh MOJIydeHa IpU
BOCCTAaHOBJICHUM BOJOPOJIOM KOHIIEHTpaTa py.bl Maccout 225 T, cojep-
xartero okcua menu (11) 1 HeBoccTaHaBIMBAIOIIMECS IPHUMECH, Macco-
Basi JI0JIs1 KOTOPBIX paBHA 25%, €Clii BBIXO/I OT TEOPETUUYECKOTO COCTaB-
nsiet 87%"7?

PEIITEHHUE: 1. HaxomuMm Maccy uncroro okcun meau (11):

o(Cu0) =€) 16006, m(cuoy =" cu,
m ( pyost) 100%

rae o (CuQ) — maccoBas 1o unctoro okcua meau (11),
® (CuO) = 100% - o (mpumeceii), ® (CuO) = 100 — 25 = 75%.
m (CuO) =225-75/100 = 168,75 .

2. HaxoguM maccy TE€OpPETHYECKHM BO3MOXHYIO Maccy meau. M3
ypaBHenust CuO + H, = Cu + H,0 cnenyer, yTto npu BoccTaHOBJIEHUHU |
moutb Wi 80 r CuO (M = 80 r/moms) oOpazyercst 1 mosb v 64 T (M =
64 r/moinn) Cu.

Cocrasum npomnopiuio: 80r CuO —64rCu

168,75 CuO — xr Cu.

Otcrona, X = 168,75-64/80 = 135 r Cu.

3. Haxomaum Maccy MeIu, MMONYYEHHYIO IPAKTHUECKH.
Mppaxt. (CU) = Mrpep. - ®(BBIX01)/100%,
Mmpaxr. (Cu) =135-87/100=117,45r.

OTBET: MpAKT. (CU) = 117,45 T.
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BOITPOCHI 151 CAMOCTOSATEJBHOM MMOJAIOTOBKH

1. TloHsTHE O MPOCTHIX U CIOKHBIX BEIIECTBAX.

2. Yro mokaspiBaeT xuMuueckas ¢opmysa coearHenus? Kak BbI-
YUCJIUTH MIPOIICHTHOE COJIePKaHUE AIIEMEHTOB B COSMHEHUSIX?

3. Uro Takoe "creneHb OKUCICHUA" U "BAJICHTHOCTD'' 2JIeMEeHTA?

4, Kakue OCHOBHBIE KJIACChl HEOPTaHMYECKHX COCIWHCHHM Bam
WU3BECTHBI?

5. Okcunpl (nmonsitue). Homenknatrypa. CocrtabieHue Gopmy
OKCHJIOB. XapaKTep OKCUI0B. XUMHUUYECKUE CBOMCTBA.

6. OcnHoBanus (moustue). Kucinornocts ocHoBaHmii. Homenkna-
typa. CocTtaBieHue Gopmyil. XUMHUYECKHE CBOMCTBRA.

/.  Kucnotel (nmonsitue). Kucnopoacoaepsxaniue u 0€CKUCIOPO/I-
Hele kucnoTel. HoMmenknarypa. CocraBienue Gopmysl KUCIOT. XHUMHU-
YECKHUE CBOKCTBA.

8. Comu (nonsitue). Comnu: cpenHue, Kucible, ocHOBHbIe. Ho-
meHkinarypa. Cocrabienne ¢popmyia. XUMUUECKHUE CBOKWCTBA.

9. KakoBa B3aMMOCBsI3b MEXKIy OCHOBHBIMH KJIaCCAaMH HEOPTaHU-
YECKUX COCAMHEHUN?

10. KakoBbI OCHOBHBIE THIIBI XUMUYECKUX peakuui? Ha kakoM 3a-
KOHE OCHOBAHO COCTAaBJICHHWE YPABHEHUM XUMHUUECKUX PEAKIIUA?

11. Kakue OCHOBHBIE 3aKOHBI COOJIOJIAIOTCS TIPU MPOTEKAHUU XHU-
MUYECKUX PEAKIUA?

12. Yo sBisieTcst €AUHULIEH KOJIUYECTBA BelecTna?

13. Kakumu mapameTrpamMu XapaKTEpPU3YETCS Ta30BOE COCTOSIHUE
BenlecTna’?

14. Kakue ycnoBus AJisi ra30B CUUTAIOTCS HOPMaIbHBIMU?

15. KakoBa ¢opmynupoBka 3akoHa ABOrajpo U CJIEICTBUN U3 He-
ro?

16. Kakyro nndopMaino MOXHO U3BJI€Yb U3 (POPMYIIbl XUMUYE-

CKOI'O COEIUHEHUS?

17. Yto npencrapiisieT cOO0M XUMHUUYECKOE YpPaBHEHUE U KaKYyHO HH-

bopMaIHio OHO TTO3BOJISIET TTOTYYUTh?



29
CIIMCOK PEKOMEHAYEMO! JIUTEPATYPBI

1. CemenoB, U1.H. Xumus: yueOnuk / M1.H. Cemenos, 1U.JI. Ilep-
(I)I/IJIOBa — 3-e m31. — CankTt-IletepOypr : Xumuzaat, 2020. — 656 c. : un
Pexum JOCTyIa: 3 (0) MOIIIHCKE. —

URL https://biblioclub.ru/index.php?page=book&id=599172 .

2. BoctpukoBa, H.M. Xwumusa: yuyebHoe mnocobue /
H.M. Boctpukosa, I'.A. Koponea ; Cubupckuil (enepanbHblii yHU-
Bepcuter. — KpacHosipck : Cubupckuil ¢enepaibHblii YHUBEPCUTET
(CDY), 2016. — 136 c. : un., Tabmn., cxem. — Pexxum nocryna: mo no-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=497755 .
3. Koposun, H. B. JIabopaTopHbie pabOThI 110 XUMHUHU : y4eOHOE ITOCO-

oue / [mox pen. H. B. KopoBuna]. - M. : Beiciias mkona, 2001. - 256
C.

NHANBUAYAJIBHBIE 3AJIAHUSA

3amanue 1
Ykaxxure Ha3BaHMS COCIMHEHUM, ONpPeaeJuTe CTENeHH OKUCJICHUSA
7JIEMEHTOB B COCIUHEHUAX.

BemecTBa

=
o
=
=
<V
=
-

Cry0,, COC|2, H,SOs, FE(OH)3

H,S, Al,O;, CUOHCI, LiOH

Fe(OH),Cl, ZnO, Ca(OH),, HNO,

V-0, NaHSiO3, Mn(OH)Z; PH;

HF, C0,0;, AlOHSO4, Sn(OH)g

Cr(OH)B, K>Cr,0,, CO,, H3BO;3

SOz, Agst4, Nl(OH)z, H3PO4

AIOHSO,, SO, Mn(OH),, HyPO5

HCIO,, NaHS, KOH, SiO,

P,Os5, CuOH, KHSO3, HC|O3

HzSiOg, Mn207, Cr(NOZ)g, Mg(OH)Z

H,CO;, Na,HPQO,, W03 Pb(OH)4

CrQOs, (CUOH)2C03, NH3 HNO;

ZnO, NaH,PO,, H,SO, Ni(OH),

=o|z|z|=|=|=|w % |=p=|—|w ]

HZS, A|203, NlOHCl, NaOH
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FG(OH)QC', CU(OH)z, Cr203, HCrO,

Mn,0O;, FePO,, HNO3; Zn(OH),

TI(OH)4, 503, Nagcr207, HZSGO4

HzSiOg, FeOHNO,, COZ’ AgOH

S (<= A

SO,, C&(HCOg)g, NI(OH)Z’ HMnO,

3axanue 2
3anumure gopmyJibl ciaeayromux coeauHenn. K kakomy kiaaccy
OHM OTHOCHATCH (/11 OKCHU/IOB YKAKHUTE, KAKON OKCHJ - KHCJIOTHBIH,
OCHOBHOM WM aM(OTEepPHBIN; JJA COJiell — CpeaHsAsd, KucJas, 0C-
HOBHAas)?
a) TUIpoKcoCynb(haT AIIOMUHUS, XJIOPOBOJOPOJHAS KUCIOTA, THIPO-
keu mapranna (1), okcua kpemaus (1V)
0) ruapoxcun menu (1), kpeMHueBas KuCIOTa, THAPOKAPOOHAT XpoMa
(1), oxcup azoTa (1);
B) CepHas KHCJIOTa, TUApoKapOoHaT HaTpus, okcua Maprania (VII);
r) THIPOKCOXJIOPUJ MarHusi, CepHHcTas kuciora, okcua xpoma (Il),
ruapokcun oiosa (I1);
a) oprodochopHas KUCIOTA, MEPMAHTaHAT Kajusl, TUAPOKCUI HHUKEIS
(11), oxcun cepsl (1V);
e) nuruapooptodocdar Hatpus, okeua nuHka (1), azoTucras kucnora,
ruapokceuy ceunia (I1);
) yrojipHas kuciora, ruapokapoonar meau (I1), okcua mapranma (1),
THUAPOKCU]T cepelpa;
3) ruapoCyab(Pua Kanus, TMAPOKCU HaTpus, okcu ososa (1V), 6pomo-
BOJOPOAHAs KUCIIOTA;
1) GTOPOBOIOPOIHAS KHUCIIOTA, OKCUJ MarHus, TUAPOKCOHUTPAT Kallb-
Us, TUAPOKCHJ aMMOHUS;
K) JUTUIPOKCOKApOOHAT aJOMHUHUS, CEPOBOAOPOAHAS KUCIOTA, OKCHU]T
mapranna (1), rugpoxcun muTus;
a) guruapokcoxiopua xkenesa (1), ruapokcun xpoma (I11), oxcuy Ha-
TpUs, XJIOPHAsK KUCJIOTA;
M) TUJIPOKCHUJ aJIIOMUHUS, OOpHas KUCIIOTa, auruapooptodocdar Oa-
pus, okcup azora (1V);
H) ruapokcuna onosa (Il), okcun Gapusi, THAPOCHIMKAT Kalvs, CEPHU-
CTas KUCJIOTa;
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0) THIPOKCOKApOOHAT MEIU, CepHas kucioTa, ruapokcun xenesa (1),
okcua Maprania (VI);
n) okcun meau (l), azorucras xucnota, rumapocyasdur xpoma (Il1),
TUAPOKCHU KaJIMUS;
P) cepoBOJIOpOAHASA KHUCIOTA, THAPOKapOOHAT KoOalbTa, THAPOKCH]L
xpoma (1), okcua Bucmyrta (I11);
¢) TUIpOCYIb(UI HATPHs, XPOMOBAas KHUCIOTa, OKCHJ MEIIbska (V),
ruapokceny kooanerta (111);
T) oprodochopHast KUCIOTa, HUTPHUT Oapust, ruapokcun meau (1), okcun
BaHajus (V);
y) TUAPOKCHUJT JIUTHUSI, OKCUJ Oepuiiius, Tuapocyibdar cepedpa, Map-
raHiieBas K1cJjoTa,
¢) oxcun xmopa (VII), yroapnas kuciora, rugpokcun monuoaeHa (1),
ruapokcoxiopua meau (11);

3ananmue 3
a) Hammmmre ypaBHEHHMS peakidid, TPU TOMOIIA KOTOPBIX MOXKHO
OCYIIIECTBUTh TPEBpAICHUS: KA — THAPOKCHU Kallusi — THAPO-
KapOoHAT Kanus—KapOoHaT Kajnusi — cyiabdaT kanusa. K kakum tunam
OTHOCSITCSI COCTaBJICHHBIE YPABHEHUS PEaKIii?
0) Hanumwure ypaBHEHHMs peakuuil, TPU TMOMOIIA KOTOPBIX MOXKHO
OCYIIIECTBUTH MpeBpareHus: xjaopua xkeinesa (1) — rugpokcun xenesa
(1) — cynwsdar xeneza (1) — xenezo — xmopup xkenesza (I). K ka-
KUM THIIaM OTHOCSITCSI COCTaBJICHHbBIC YPABHEHUS peaKIuii?
B) Hamwmmre ypaBHEHHMS peakiud, NP IMOMOIIM KOTOPBIX MOKHO
OCyIIeCTBUTH TpeBparnieaus: Gochop — okcua docdopa (V) — opTto-
docdopnas kucnora— oprodocdar Hatpus — oprodocdar Kanabius.
K kakuM Tumam OTHOCSTCS COCTABJICHHBIC YPABHEHUS pEaKIINii?
r) Hamummre ypaBHEeHMs peakiuy, Npu ITOMOIIM KOTOPBIX MOKHO
OCYIIECTBUTH MPEBPAIICHUS: a30T — aMMHaK — CyJibhaT aMMOHUS —
XJIOPUJ aMMOHHSI — aMMHaK — HUTpaT aMMoHus . K kakum Tumnam ot-
HOCSITCS COCTaBJICHHBIC YPABHEHUSI PEAKIIUNA?
n) Hanummre ypaBHEHHMS peakuuii, TPy IMOMOIIM KOTOPBIX MOKHO
OCYIIECTBUThL MpEBpalleHus: OpoMua Kaiaus — OpoM— OpPOMOBOJIO-
poaHas KucjioTa — Opomuja HaTpus — Opomun cepedpa. K kakum Tu-
MaM OTHOCSITCS COCTaBJICHHBIC YPAaBHEHUS PEAKIINI?
¢) Hanummre ypaBHEHHMS peakuui, IMPU NOMOIIA KOTOPBIX MOYHO
OCYIIIECTBUTH IMpeBpalneHus: cepa — cyabdun xkemnesa (I1)— ceposo-
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JOPOJIHAST KUCIIOTa — TUAPOCYIbOUA Kaausi —CyabPua Kamus — ce-
poBoaOpoaHAsS KucioTa. K KakuMm THIaM OTHOCSTCS COCTaBJICHHBIC
YPAaBHEHUS PEAKLNN?

’k) Hamumure ypaBHEHHMS peakiyid, MPHU IOMOIIM KOTOPBIX MOHO
OCYIIIECTBUTh TPEBpAIlEHUs: cepa — JUOKCHJ Cepbl — CYyIb(PUT Ha-
TpUS — THAPOCYIb(PUT HATPUS — CYJb(PUT KaJbIUs — HUTPAT Kallb-
1us. K kakuM THUTIaM OTHOCSTCS COCTABIICHHBIC YPABHECHHS PEAKITH ?

3) Hanmmmwure ypaBHEHUSs peakiuii, MPH MOMOIITHA KOTOPHIX MOYKHO OCY-
IICCTBUTH TPEBPAICHUS: KaJIbIIUA — THAPUJ Kbl — THIPOKCHU]T
KaJIBIIMS — THAPOKApOOHAT KaJbIUg — KapOOHAT KaJbIUs — XJIOPHU/I
Kablusa. K KakuM TUIaM OTHOCSITCS COCTAaBJICHHBIC YPaBHEHHS peak-
ui?

u) Hammmumre ypaBHeHWsI peakiuid, MpU ITOMOIIM KOTOPHIX MOYHO
OCYILIECTBUTH TMPEBpallieHus: 0Ji0BOo — xjopuj osioBa (Il) — ruapoxco-
xjopun onoBa (1) — rugpokcuy onosa (I1) — wutpar onosa (1) — ok-
cun azota (IV). K xakum TUmaM OTHOCSITCS COCTaBJICHHBIE YpaBHEHUSI
peaxkuin?

k) Hamummre ypaBHEHUsI peakiui, MpU MOMOIIM KOTOPBIX MOXHO
OCYILIECTBUTH MpeBpalieHus: Meab — okcua Meau (1) — xmopua menu
(1) — ruapokcun memu (I1) — cyasdar menu (1) — Menp. K xakum
TUIIaM OTHOCATCSI COCTABJICHHBIC YPAaBHEHUS pEaKIIHii?

Jd) Hanumwmre ypaBHEHMs peakuuid, TPU MOMOIIM KOTOPBIX MOKHO
OCYIIECTBUTH MPEBPAILICHUS: LIMHK — CYIb(UI IMHKA — CEPOBOAOPOJ
— cepa— okcug cepsl (IV) — okeup cepsi (V). K kakum Tunam otHo-
CSITCSI COCTABJICHHBIC YPAaBHEHUSI PEAKIINA?

M) Hanumure ypaBHEHMs peakiui, OpH TMOMOIIH KOTOPBIX MOKHO
OCYIIECTBUTH TpeBpaiienus: okcua cepsl (IV) — cynsdur natpus —
rUApoCYIbGUT HATPUS —CYIb(PUT HATPUST —XJIOPUI HATpUs — XJIO-
pun cepedpa. K kakuM TUIIaM OTHOCATCSI COCTABJICHHBIE YPABHEHUS pe-
aKuun?

H) Hammmure ypaBHEHMsT peakUWi, NPU IMOMOIIM KOTOPBIX MOYHO
OCYIIIECTBUTH MpEeBpalleHus: a3oT — okcuj azora (1) — okcua azora
(IV) — a3oTHas kuciora — HHATpAT cepedpa — momuy cepedpa. K ka-
KUM THIIaM OTHOCSITCSI COCTaBJICHHbIC YPABHEHUS PEaKIuii?

0) Hanumwure ypaBHEHHUs peakuuyil, NMPU ITOMOIIM KOTOPBIX MOXHO
OCYILIECTBUTh MHpeBpaienus: okcua yriepona (II) — oxcupn yrnepona
(IV) — kapOoHaT KalbLHs — OKCHJ KaJbLUS — TUAPOKCHU] KaJbIUs
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— xjopua Kaibiusa. K KakuM THIam OTHOCSATCSI COCTaBJICHHBIE ypaB-
HEHHS PCaKITUii?

n) Hamummre ypaBHeHus] peakiuii, MpU IOMOIIM KOTOPBIX MOHO
OCYIIIECTBUTH TNPEBpAIICHUs: KaIui — THAPOKCHU Kalusg — KapOoHaT
KaJIusi — TUAPOKApOOHAT KaJlusl — XJIOPHUJ Kallusg — XJIOpHUJ cepedpa.
K xakuM TUIIaM OTHOCSTCS COCTABJICHHBIC YPABHCHHS PEAKITHIA?

p) Hamummure ypaBHeHHs peakiuii, MpH IOMOIIM KOTOPBIX MOXKHO
OCYIIIECTBUTh TMPEBPAIICHUS: ATIOMUHUA — CylbdpaT aTOMUHHS —
TUAPOKCH alFOMUHUS — OKCHJ aIFOMHUHUS — aJllOMUHAT HaTpUs —>
XJIopu amomMuHus. K Kakum THIaM OTHOCSATCSI COCTAaBJICHHBIC ypaBHE-
HUS peaKum?

¢) Hanummure ypaBHEHUS peakiuii, MpH IMOMOIIU KOTOPBIX MOHO
OCYIIIECTBUTH MPEBpaIICHUs: KPEMHUNH — JUOKCHUJT KPEMHUS —> CHIIH-
KaT HaTpusl — THAPOCUIMKAT HATpUSI — KPEMHHUEBas KUCJIOTa — JIH-
oKcuJl KpeMHMs. K KakuM THUIIaM OTHOCSITCS COCTaBJICHHBIC YpaBHEHUSI
peakun?

T) Hamummmre ypaBHEHHMS peakluid, MPH ITOMOIIM KOTOPBIX MOKHO
OCYIIIECTBUTH TIPEBpaIIeHUs: kene30 — okcua xkeneza (1) — oxcun
xenesa (1) — xmopun xenesa (1) — rugpoxcun xenesa (1) — Bo-
na. K kakum Tunam OTHOCSITCSI COCTaBJICHHBIE YPaBHEHHUS PEaKIUA?

y) Hanumwure ypaBHeHuUs peakiuii, MpW MOMOIIM KOTOPBIX MOXHO
OCYIIIECTBUTH mpeBparieHus: cyiabpar xpoma (II) — ruppokcocyibpar
xpoma (Il) — ruapokcun xpoma (1) — ruapokcun xpoma (I11) — xpo-
MUT Kaliusi— XJopu kaiausi. K kakum Thmam OTHOCSITCS COCTaBJICHHBIE
YPaBHEHUS PEaKUii?

¢) Hanumwure ypaBHEeHUs peakiui, NpU MOMOIIM KOTOPBIX MOKHO
OCYIIECTBUTH MpeBpalleHus: xjopua oapuss — xuopua nukens (1) —
ruapokcu Hukens (Il) — nautpar nukens (l1l) — Hukenr — cynbdar
Hukens (11). K xkakum Tumam OTHOCATCS COCTaBJICHHBIC YpaBHEHUS pe-
aKuun?

3aganue 4

a) [InotHocTh raza mo kuciopoay 0,875. BeUHUCIUTE MOJEKYJISIPHYIO
Maccy rasa.

0) BerunciuTh MOJIEKYIISIPHYIO MacCy Tas3a, €CJIM OTHOCHUTEIbHAs TUIOT-
HOCTb €ro 1o Bo3ayxy paBHa 1,45 (M Bo3nyxa = 29).

B) Brruanciuth, kakoit 00beM (H.y.) 3aiiMeT 1 T Bogopoaa.

r) Beraucinte Maccey (H.y.) 1 11 okcuna yrirepona (11).
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) Macca 87 mi1 mapoB HEKOTOPOTO BEIIECTBA MPU TEMIIEPATYPE 62°C u
nasieHuu 1010451 I1a pasua 0,24 r. BIUHCAUTE €r0 MOJISIPHYIO MacCy.
e) Macca 0,25 1 ra3a (H.y.) paBHa 0,49. BpluncIuTh MOJIEKYJISIPHYIO
Maccy rasa.

’K) Beramciauth, Bo ckoibko pa3 okcup cepbl (IV) Tskenee Bo3myxa
(MBo3ayxa = 29).

3) Paccuuraiite, kakoii 00beM (H.y.) 3aHUMAIOT 3,0110% MOJIEKYJT KU-
ciopoaa

1) Beanciuth, B KaKoW pyjie BBINIE cofepkaHue xenesa: Fe,0s, FeS,
FeCOs.

k) Onpenenure GopMyny OKCHIA a30Ta, JJIsi KOTOPOIO0 OTHOCHUTENbHAs
MJIOTHOCTH 1O Bo3AyXy (MBo3ayxa = 29) pasna 1,586:

Ja) Paccuuraiite Maccy (B rpammax) 11,21 (H.y.) XJIOpOBOZOpO/IA.

M) Breruncnure, CKOJIbKO MOJIEKYJT coJiepKutcs B 3,361 (H.y.) a3oTa.

H) B kakoif u3 yka3aHHBIX MTOPIMI BEIIECTBA MPU H.Y. COJICPKHUTCS
HanOoJIbIIIee YUCIO MOJIEKYIT: B 2 Mosib Ny miu B 44,8 1 H,?

0) OnpenenuTe OTHOCUTEIbHYIO MOJIEKYJIAPHYIO Maccy rasza ¢ mioTHO-
cTh10 110 BO3AYXY 0, 587 ( Myesnyxa=29).

nm) Paccuuraiite, CKOJIBKO MOJIEKYJ coaepxkutca B 1,00mn Bogopoaa
(H.y.).

p) lIpuBectn kK HOpMaIBHBIM ycioBUsSIM 608 M1 raza, UMEIOIIEro TEM-
neparypy 91°C u naBnenne 97309 ITa.

¢) Beruuciaure MossipHyto Maccy rasa (r/MoJjnb), eciu 16r ero 3aHuMaroT
o0beM 5,611 (H.y.).

T) Paccuuraiite Maccy atoMoB cepnl B okcuje cepsl (1V) maccoit 24 T.
y) Berauciute 00beM, 3aanMaeMsbiil 7 T okcuaa yriaepoaa (I1)pu remre-
parype 7°C u maBnenuu 103974 Ila.

¢) Paccunrath, CKOJBKO TpaMMOB KHCJIOpPOAA COJEpKUTCS B 16 T okcH-
na cepsl (1V).

3aganue 5

a) Jlna nonmyuenus B maboparopun CO; no peakimu CaCO3 + 2HCI =
CaCl, + H,O + CO, 6510 B3sT0 50 T Mpamopa, coaepxaiiero 96% Ca-
CO3. Ckonbko nutpoB CO; (H.y.) IpH 3TOM NOJTYIUTCA?

0) Ompenenure, CKOJNBKO JKelie3a MOXKHO IMOTYYHUTh U3 | T xKeae3Hou
pyabl, coaepxaiien 92% (mo macce) Fe,0s.
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B) [Ipu cxxuranum 3 Kr KAMEHHOTO YIJISl MMOJYYHIIOCH 3,3 M° aHoxcnia
yriepoaa (H.y.). CKOJIbKO MPOILIEHTOB YIJEpoja MO Macce CoaepKall
yTOJIb?

r) KapOoHart kanblivsi Py HArpeBaHUM pa3iaraeTcsl Ha OKCUJT KaJbIUs
U JTMOKCHUJ yIJiepoJia. BeIUKCINTh, KAaKOE KOJIMYECTBO M3BECTHSIKA, CO-
nepsxaitero 90% no macce kapOoHaTa KaJbLMs, MOTpeOyeTcs A Mo-
JIy4eHUs 7 T OKCUJIA KAJIbLIUA.

n) [Ipu TepmuyeckoM pasiioKeHUr KapOoHaTa Kajablus nojydeHo 44,81
yTJIeKucsoro rasa (H.y.). Ckoiabpko kapOoHaTa KaJbIUs MPU ITOM W3-
pacxo/IoBaHO?

e) CKOJIBKO JIMTPOB BOAOPOJA (H.Y.) MOTpeOyeTcs 1Jisi BOCCTAHOBJICHUS
1o meramia 120 T MoO3? CkoapKo rpaMMOB MeTajia MpH 3TOM IOTy-
YUTCSL.

) CKOJbKO uyryHa, comepsxamiero 94% sxeneza, MOKHO MOJIYYUTh U3
1000 T oxcupa xxenesa (111), conepxkamero 20% myctoi moposi?

3) IIpu npou3BOACTBE CEPHOM KHUCIOTHI KOHTAKTHBIM METOJOM U3 14 T
kofuenana FeS,, comepxkamiero 42,4% cepsl, moiydeHo 18 T cepHoii
KHUCJIOTHI. BEIUMCIUTD MPOLIEHT BBIXO/AA OT TEOPETUUECKOTO.

n) /g nomydenus rugpodocdara kanbius Obuio B3sITO 49 kI H3PO,.
CKOJbKO moTpedoBanock cyxoro Ca(OH),, cogepxkamero 2% mnpume-
cen?

K) BbIYuCINTh, CKOJIBKO KyOUYECKHMX METPOB YIVIEKHCIIOTO rasza (H.y.)
MOHO MOJY4YUTh U3 | T M3BeCTHsIKA, coaepxkaiiero 92% CaCOs.

J) B u30bITKE CONSHON KUCIOTHI PACTBOPUIIM MAarHu maccoit 6 T u
IIMHK Maccor 6,5 1. Kakoit o0beM BOJOpoaa BBIACTUTCS IPU ITOM
(H.y.)?

M) Kakoit 00bEM okcuma cepol (IV) (H. y.) Hajgo B34Tb IJis peakiuu
OKHUCJICHUS KHCJIOPOJOM, 4TOOBI MONYy4duTh OKcuja cepbl (V1) maccoi
20r, eciiu BBIXOJ MpoaykTa paBeH 80%?

H) Kakas macca Bosbpama MOXKET ObITh MOJyY€HA MPU BOCCTAHOBJIC-
HUH BOAOPOJOM KOHIIEHTpaTa pyAsl Maccor 145 r, coaepxamero OKCuI
Boib(Ppama (V1) m HeBocCTaHABIMBAIOIIHAECS TTPUMECH, MACCOBas JOJIS
KOTOpbIX paBHa 20%?

0) Kakoii MuanManbpHbIN 006EM BogOpOAa (H. y.) MOTpeOyeTCs s BOC-
CTaHOBJICHUS BOJOPOJIOM KOHIIEHTpaTa pyasl Maccoil 140 r, coaepxa-
niero okcua Bosibdpama (V1) m HeBOCCTaHABIMBAIOIIMECS MPUMECH,
MaccoBasi J10J1s1 KOTOphIX paBHa 15%7?
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n) Ilpu npomyckanuu cepoBojgopoaa oobemMoMm 2,8 11 (H. y.) 4epe3 u3-
ObITok pactBopa cyiabpata meau (1) obpasoBancs ocamox Maccoit
11,4r. Onpenenurte BbIXOA NPOIYKTA PEAKIUH.

p) Oxcua yraepona (IV), momydeHHbId TPU CKUTAHUM YIS MacCoM
50r, mpomycTuiau uepe3 pacTBOp ruapokcuaa Oapus. Kakas macca
ocajika o0pa3oBayiach, €CJIM MaccoBas J0Jis yriepojia B yrie COCTaBJIs-
eT 96%?

¢) Ilecok maccoii 2 Kr CIjiaBIM ¢ U30BITKOM THAPOKCH/IA Kaausi, Mac-
coBas noss okcuga kpemMuusi (IV) B mecke paBHa 90%. Omnpenenure
Maccy 00pa3oBaBILIEroCs CUIUKAT KaJusl.

T) 1800 r okcuna kpemuus (1V) crmaBuiau ¢ U30BITKOM THIPOKCUA Ka-
TS, TIOJTY4YHUB B PE3yJIbTaTe PEAKUMU CHIIMKAT KaiIus maccou 3,82 K.
Onpenenute BBIXO MPOIYKTa PEAKIUU.

y) Kakue Maccel MeTaJuIM4eCKOro HaTpusi U OpoMa MOTpeOyrOTCs AJIs
noyiydeHus Opomuaa HaTpust Maccou 5,15 r?

¢) Beruuciaute mMaccy azora, 00pa3oBaBILIEroCs MNpU Pa3IoKeHUU 1 Kr
Hutputa ammonust (NH4;NO, = N, + 2H,0). Kakoit 066M nipu H.y. Oy-
JET 3aHUMAaTh ATOT a30T?



