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BBEJIEHUE

Mertoanueckue yka3aHus IPEAHAa3HAYEHBI I CTYJIECHTOB TEXHMU-
YeCKHUX (HEXMMUYECKHUX ) HAPABJICHUN OATOTOBKH.

JlaHHBIE METOAMYECKUE YKa3aHWs, B IEPBYIO O4Yepenb, IpeaHa-
3HAYEHbI JJI1 CAMOCTOSITENIbHOW pabOThl CTYIEHTOB, HO TaKK€ MOTYT
OBITh UCTIOJIB30BaHbI KAK Ha MPAKTUYECKUX 3aHATHSIX.

B Meroanueckux yka3zaHUsAX IPEACTABIEH TEOPETUYECKUN MaTe-
puan o reMe «OCHOBHbIE 3aKOHBI U MOHATUS XuMuH. Kiaccudukanus
Y1 HOMEHKJATypa HEOPTaHWYECKUX BELIECTB». [[JIs1 pacCMOTPEHHUS ITOU
TEMbl B yKa3aHUs BKJIIOUYEH TEOPETUYECKUU MaTEepHUasl II0 pas3zieiaMm:
«Knaccudukanus HeoOpraHmueckux BeecTB», «CTEneHn OKUCIEHUs 1
BaJICHTHOCTh aTOMOB», «Kiaccudukanus peakuuity, «Crexuomerpuye-
CKH€ 3aKOHBDY, «Pacuérel mo popmynam u ypaBHeHUssM». K kaxoii Te-
M€ MPEIJI0KEHBI KOHKPETHBIE IIPUMEPHI ¢ Pa3BEPHYTHIM PELLICHUEM.

B ykazaHusx mpeacraBiieHbl BOIPOCHI AJI1 CAMOCTOSATEIIbHOM MO-
TOTOBKH, 3aJaHUs JUIsI UHAMBUAYAJIBbHOTO PELICHUs, & TaKXe CIHMCOK
PEKOMEHIYEMOU JIMTEPATYPHI.

Marepuan METOAMYECKUX YKAa3aHUM SIBJIETCS 0a30BBIM MpPU HU3Y-
YEeHUU OCHOB OOLIEH XUMUHU, IO3TOMY €ro yCIHEIIHOE OCBOCHHUE MO3BO-
JIUT CTYJIEHTaM 3aJIOKUThb OCHOBY JUIS JAJbHEHIIEr0 U3y4eHUs JaHHOU
TVCLUILIAHBI.

1. TPOCTBIE U CJIOKHBIE BEILIECTBA

Bce coenrHeHus cocTosT U3 YaCTULL: aTOMOB, MOJIEKYJI, HOHOB.

MoJiekyna — 3TO HaMMEHbIIAs YacTHUIA JAHHOTO BEIECTBa, 00-
JIaaroIas ero XuMUYECKUMU CBOWCTBAMHU, KOTOPBIE ONPEIEIISAIOTCS €€
COCTaBOM U CTPOCHUEM.

ATOM — 3TO JJIEKTPOHEUTPAIbHAS YACTHULA, COCTOSIIAA U3 MOJIO-
KUTEJIBHO 3apsDKEHHOTO sApa U OTPULIATEIBHO 3apsKEHHBIX JJIEKTPO-
HOB. ATOM MpEACTaBIsA€T COOOKW HAMMEHBIIYIO YAaCTHUIy XUMUYECKOTO
anemeHTa. COOTBETCTBEHHO, XHMHUYECKUM 3JIEMEHT — 3TO ONpEIeIEH-
HBIM BUJl aTOMOB C OJIMHAKOBBIM 3apsJI0M SIEp.

ATOMBI XUMHUYECKUX AJIEMEHTOB MOTYT CYLIECTBOBATH B CBOOOJ-
HOM BHJI€ (TMIPYU OYEHb BBICOKUX TEMIIEpaTypax) Wi B COCTABE MPOCTHIX
Y CJIOKHBIX BEIIECTB.
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IIpocThIMH HaA3BIBAIOTCSA TAKHE BEIIECTBA, MOJICKYJIBI KOTOPBIX
COCTOSIT U3 aTOMOB OJHOTO M TOTO K€ dJeMeHTa. MOJIEKYJbl MPOCTHIX
BEILIECTB MOTYT COCTOSITh M3 ojaHoro (Hampumep, He, Mg, Kr), nByx
(manpumep, Cl,, H,, N,) u 6onbirero uncia aromoB (Hanpumep, Oz, Sg)
OJHOTO 3JieMeHTa. [IpocThie BemecTBa Moapa3aeiIsIiOTCsS Ha Memaiivl v
nememainnwl. K mociequnm oo0srauo otaocar H, B, C, N, O, F, Si, P, S,
Cl, As, Se, Br, Te, I, At, He, Ne, Ar, Kr, Xe, Rn. OcrajibHbIE 271€MEHTHI
YCJIOBHO CYHUTAIOTCS METaJIaMHU.

CJI0KHBIMH BeIIeCTBAMM WJIH XHMHYECKHMMH COe€IMHEHHSIMH
HA3bIBAIOTCS BEIIIECTBA, YACTHIBI KOTOPBIX COCTOSAT M3 aTOMOB JIBYX H
ooustee anementoB. Harmpumep, NO,, AgCI, NaOH.

2. CTEIIEHb OKUCJIEHUSA U BAJIEHTHOCTb ATOMOB

Crenenb okucienus (C.0.) — 370 yCIOBHBIN 3apsij aToMa B CO-
€AMHEHNH, BBIYUCICHHBIN UCXO/ISI U3 MPEAOIO0KEHUS O YACTO HOHHOM
XapakTepe XUMHUUECKOU CBsi3U. CTEMEeHb OKUCIEHUS MOXKET UMETh OT-
pHUILIATENILHOE, MOJOXKUTEIBHOE U HYJIEBOE 3HAYEHHUE, KOTOpOoe 0003Ha-
qaroT apabckumu nudpamu co 3HakoM "+ win "-" U cTaBAT HaJ CUMBO-
JIOM DJIEMEHTA, HalpUMeED: CIZO, K+20'2, HJ’N+503'2

HyneByro creneHb OKUCICHUS UMEIOT aTOMBI, BXOJIAIIKNE B COCTaB
HeHTpanbHbIX YacTuIl (Hanpumep, Mg, H,, O,).

JIst psiga 2JIEeMEHTOB CTENEHb OKUCJIEHUS] aTOMOB B COSIMHEHUSX
nocTostHHA (cM. Tabmuiy 1).

Tabnwna 1

CreneHu oKHCJIEHHUSI AaTOMOB HCKOTOPLIX 3JICMECHTOB

DJIeMEeHT C.O.
Li, Na, K, Rb, Cs, Fr (IA rpynma), +1
H (kpoMe ruapuion)
Be, Mg, Ca, Sr, Ba (l1A rpynmna) +2
Al, Sc +3
["asorens! B rayummmax (MeFx'l); BOJIOPOJ B THUIAPHUAAX -1
(MeHXx); xucnopoz B nepokcugax (H,O,)
O (kpome nepokcuoB) u F,0 -2

[Tonb3ysich 3TUMU CBEACHUSIMH, MOKHO BhIUUCIATE C.O. npyrux
aToMOB B coenuHeHusx, yunteiBas, uyto AJIFTEBPANYECKAA CYM-
MA CTEIIEHEM OKHMCJIEHMA BCEX ATOMOB B COEJIMHE-
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HUW BCETI'TA PABHA HVYJIIO, A B CJIOXKHOM MOHE — 3APAJTY
HNOHA.

Hanpuwmep, B coequnenusx FeO, NaFeO,, none FeO42_ CTEIICHb
OKHCJICHUS aToMa jKelie3a OyJeT MPpUHUMATh CICAYIOIINe 3HAaUCHUs +2,
+3, +6, T.x. C.O. atomMa Kuciopoja paBHa -2, HaTpusA +1, a MOCKOIBKY
anreopandeckas cymma C.0O. Bcex atomoB B mosiekynax (FeO, NaFeO,)
paBHa HyJII0, a B noHe (FeO,” ) — 3apsi1y HOHa, T.¢. 2-

Fe*0™ Na'Fe*0,? (Fe*'0, )+
X+(-2)=0 +1+x+2(-2) =0 X +4(-2) =-2
X=+2 X=+3 X =46

ITPUMEP 1. Onipenenute CTEIEHb OKUCIICHUS aTOMa OAYEPKHY-
TOTO JIEMEHTA B MPUBEJCHHBIX MoJIeKynax win uonax: KMnO,, PO,™,

g203-

OTBET: PaccTaBisgeM CTENEHU OKUCJIEHUS TEX aTOMOB, KOTOPHIC
MMEIOT TIOCTOsIHHOE 3Hauenue: K'MnO, 2, (EO4_2)3', Cr,03 % Vaurs-
Basi, 4yTo anredOpamyeckas cymma C.O. Bcex aTOMOB B MOJIEKYyJilaX paBHa
HYJIIO, & B MOHE — 3apsiAy MOHA, BHIUMCIIAEM 3HAYEHUS CTECTIEHEH OKHC-
JICHUs aTOMOB IOJYEPKHYTHIX 3JIEMEHTOB. [Ipu 3TOM CcTeneHb OKucIie-
HUA aToOMa MOAYEPKHYTOTO JIEeMEHTa 0003HAYaeM Yepe3 X, a TAKKE yM-
HOKA€M M3BECTHOEC 3HAYCHUE CTEIIEHU OKUCIICHUS HA KOJIMYECTBO aTo-
MOB JIAHHOTO 3JIEMEHTA B COCJIMHCHUU

1. K'Mn*0, %, +1+x+4(-2)=0; x =+7.
2. (P04 %) ; X+4(-2)=-3; x=+5.
3.Cr,05 % ; 2x+3(-2)=0;  x=+3.

Takum 00pa3om, CTEIIEHU OKUCJICHUS aTOMOB Maprasia, ¢hocdo-
pa, XpoMa B MEPEUMCICHHBIX YaCTHUI[AX PABHBI COOTBETCTBEHHO +7, +35,
+3.

BajieHTHOCTH — 3TO YHCIO XHMHYECKHUX CBs3EH, 00paszyeMbIX
JAHHBIM aTOMOM B COE€AMHEHHMH. YacTO BaJICHTHOCTH aTOMa YHCJIEHO
COBITaJIaCT C €ro CTEeNeHbI0 okuciaeHus. Hampumep, B MoseKyJjie XJI0po-
Bojgoposa HCI crenens okucienus xyopa paBHa -1, a €ro BaJICHTHOCTh
paBHa | (BaJeHTHOCTh 00O3HAYaEeTCs pUMCKUMHU Iudpamu). Mcknroue-
HUE COCTABJISIOT YaCTUIIbI, B KOTOPBIX XUMUUYECKHE CBS3U 00pa3yroTCs
MEXKJy aTOMaMH OJTHOTO M TOTO K€ BJIEMEHTAa, B TOM YKCJIE MPOCThIC
BemectBa. Hanpumep, C.O. aToMa azota B MosiekyJjie N, paBHa HYJIIO, a
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€ro BAJICHTHOCTh PaBHA TPEM, T.K. aTOMbI COCAUHSAIOTCS TPOMHOMW CBSI-
3pr0. Mmu C.O. aTtoma kuciopoga B MOJIEKYJIE MEPOKCHAA BOAOPOAA
H,0;, paBHa «-1», a ero BaJI€HTHOCTh pPaBHA JABYM.

[Ipu rpaduueckoM uzoOpaxkeHuu (CTPYKTypHas (Hopmysia) CBS3b
o0o3HauaeTcst yepToukoil. Hampumep, cTpykTypHbie (OPMYJIIBI XJIO0pO-
BOAOpoAa U nepokcuaa sogopoaa umeror sua: H—Cl, H-O—O—H.

3. KIACCUD®UKALIUA XUMUYECKUX PEAKIIUHA

XuMHUYeCKas peakuusi — MNPEBPAIICHUE OJHOTO WM HECKOJb-
KHX MCXOJHBIX BELIECTB (PEAareHTOB) B OTJIWYAIONIMECS OT HUX IO XU-
MHUYECKOMY COCTaBY WJIM CTPOCHUIO BEIIECTBA (TIPOAYKTHI pEaKIlvu).

CylecTByeT HECKOIbKO KJIacCU(PUKAIIUN XUMUYECKUX PEaKIU.

IIo M3MeHEeHUI0 CTenmeHeH OKHUCJIEHHUSI PeareHTOB pPA3JINYA0T
OKUCIIUTENIbHO-BOCCTaHOBUTENbHBIE (OBP) M HEOKUCIHUTENBHO - BOC-
CTaHOBUTEJILHBIC PEAKIIUHU.

K 0OKMCANTENbHO-BOCCTAHOBUTENIBHBIM OTHOCSATCSI PEAKIINU, B KO-
TOPBIX MPOUCXOAUT U3MECHEHUE CTEIECHEHW OKUCICHUS aTOMOB JJIEMEH-
TOB B COCIMHEHHUSX, YUYACTBYIOIIUX B peakiuu. [Ipu 3ToM aToMbl 0gHO-
ro 3JIEMEHTAa (OKUCIUTEII) BOCCTAHABIMBAIOTCS, IPUHUMAsI DJIEKTPOHBI.
ATOMBI JIpyroro sjeMeHTa (BOCCTAHOBHUTEJS) OKHUCIAIOTCS, OTAaBas
ANEKTPOHBI YacTulle okucaurens. Hanmpumep, peakuust 1iuHKa ¢ pa3oas-
JICHHOW CEPHOU KUCIIOTOW:

0 + ot 2 +20+6~ 2 0

/nN"+H,S0, " =2Zn"°S 70, “+ H,.
B manHOM peakuny OKUCIIUTEIIEM SIBISIETCS BOOOPO CEPHOM KHUCIIOTHI, &
BOCCTAHOBHUTEJIEM aTOM IIMHKA.

HeokncanTeabHO-BOCCTAHOBUTEIBHBIE PEAKIIMA — 3TO PEaKIUU,
B KOTOPBIX HE MPOUCXOAUT U3MECHCHUS CTEICHEHM OKHUCICHHUS ATOMOB.
[TpruMepoM TakuX peakiuil IBISAIOTCS peaKIIM HOHHOTO OOMEHa:

+A1— +n 15~ —2 + A1 +n 15~ —2
K'CI +Ag’N7O; “=Ag Cl +K'N"70;3 “.
Ilo TMMYy nMpeBpalIeHNil pearnpylouuX YacTHIl Pa3JINYaloT pe-
aKI[MU COCJIMHECHUS, PA3JIOKECHUS, 3aMEILCHHs, OOMEHa.
B peakimusx coeMHEHUs pearupyroT JiBa Win 00jee MpOoCThIX WU
CJIOKHBIX BEIIIECTB, MPU 3TOM OOpazyeTcsi OJHO CIOKHOE BEIIECTBO.

PCaKHHI/I COCAMHCHUA MOI'YT OBITH KaK OKHCIHUTCIBbHO-
BOCCTAHOBUTCJIIbHBIMH, TdK U HC COIIPOBOKAATHCA U3BMCHCHUSIMU CTCIIC-
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Hell okucinenus. Hampumep, H% + CI% = 2H'CIT wm Ca™0?° +
H*,0°= Ca™C"0; >,

B peaknusx paslioKeHHMS W3 OJHOTO CIIOXKHOI'O BEIecTBa 0oOpa-
3YIOT HECKOJIBKO IIPOCTHIX MIIHM CIOKHBIX BellecTB. Hampumep, peakius
MOJTYYCHHS OKCH/Ia KaJIbIUs U3 KapOoHaTa KaJbITus:

CaCO; = Ca0 + CO,.

Peaknmm pa3imoxeHHs SBISIOTCS 0OpaTHBIMU PEaKIHUSIM COCIHHE-
HUS U TaK)KE€ MOTYT MPOTEKaTh KaK C M3MEHEHUEM CTEIICHEH OKHMCIICHUS,
Tak ¥ 0€3 U3MECHCHHUS HX.

Peakumu, B KOTOPBIX YYaCTBYIOT OJIHO IPOCTOE M OJHO CIIOKHOE
BEIIIECTBA, TP ATOM ITPOCTOE 3aMEIIaeT YacTh CIIOKHOT'0, OTHOCATCS K
TUITy 3aMelleHus. Peakiuy 3amMenieHrs BCeraa sIBISIOTCS OKUCIUTEIb-
HO-BOCCTaHOBUTEIbHBIME, Fe¥ + Cu2+SO4 = Fe+2804 + CU°,

be3 m3aMmeHeHns cTeneHel OKMCIICHHS MPOTEKaloT peakiuu oOme-
Ha, B KOTOPBIX yYaCTBYIOT JBa CJIOKHBIX BEIECTBA, OOMEHUBAIOITUXCS
CBOMMH COCTaBHBIMH YacTsAMH. [IpuMepoM TakHWX peakIHil SBIISIOTCS
peakiuu norHoro oomena: 3KOH + H;PO, = K;PO, + 3H,0.

ITo ¢a3zoBomy cocTaBy pearupymwuieil CMuCTeMbl pa3jIM4yaroT Io-
MOT'CHHEIC U T€TEPOTCHHBIC PCaKITUHU.

B roMOreHHBIX peakIusIX pearupyrolre BEIIecTBa HAXOIITCS B
onHoi ¢aze. [IpumMepoM Takux peakMii MOTYT CIYKHTh PEaKIud UOH-
HOTO OOMEHa, HampuMep, HeUTpalIu3amus KUCIOTHI M IIEJ0YH B pac-
TBOpE:

NaOH ) + HClpy = NaClp)y + HyO(x

B reTeporeHHbIX peaknusX peareHTbl HaXOATCA B pa3HbIX (a3ax,
PEaKIMOHHBINA MpoLecC MPOTEKAET Ha rpaHulEe pasnaena (a3. [Ipumepom
MOXET CIIYKUTh PEaKiUs KapOoHaTa KaJbILIMs C COJITHOW KUCIOTOM:

C&COg(TB_) + 2HC|(p_) = C&Clz(p_) + COZ(F.) + HQO()K.)

4. KIACCUOPUKALNUA CJIOKHBIX BEHHIECTB

CI10’kHBIE BEIIECTBA 110 CBOEMY COCTaBY IOJIpa3JIeIstOTCs Ha Ou-
HapHbIC COCIMHEHUS (COCIMHEHMS U3 aTOMOB TOJIBKO JABYX 3JIEMEHTOB)
U COCJUHEHHS, B COCTAaBE KOTOPBIX COJIEPIKATCS aTOMBI OoJiee ABYX
3JIeMEeHTOB. Hampumep, U3 psiga COCIMHEHUH, COCTaB KOTOPBIX BbIpa-
xaetrcsa Gopmymamu Nal, KNO,, AIN, CaH,, Na,SO;, x OuHapHbIM OT-
nocsres: CaH,, Nal, AIN.
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ITo cBoemMy cocTaBy W CBOMCTBAM HEOPraHUYECKUE BELIECCTBA
KJIaCCU(UIIUPYIOT HA OKCHJIBI, OCHOBAHHUS, KHCJIOTBI U COJIH.

Oxcuabl — CIOXKHBIC BEIIECTBA, MOJIEKYJIBI KOTOPBIX COCTOST W3
aTOMOB KHCJIOpOJia U aTOMOB KaKoro — JU0O 3jeMeHTa (MeTajlla WM
HeMmetauia). [Ipumepsr okcuno: SOz, CuO, H,0, Fe,03, CO,,

OcHoOBaHMS — CIIOXKHBIC BEIIECTBA, MOJICKYJIbI KOTOPBIX COCTOSIT
U3 aTOMOB METaJlJla U OJHOM WJIM HECKOJBKHX THIPOKCHIIBHBIX T'PYIIII
OH.

[Tpumepsl ocaoBanmii: KOH, Ca(OH),, Al(OH);, Fe(OH),

KucaoThl — CIIOXKHBIE BEIIECTBA, MOJIEKYJIbI KOTOPBIX COJEpIKAT
aTOMBI BOJIOPOa, CIIOCOOHBIC 3aMeNIaThCsl aTOMaMU MeTajljla ¢ 00pa3o-
BaHHUEM COJIM. MOJIEKYJIbI BCEX KHUCIOT IMOCTPOCHBI OAHOTHITHO: OHH CO-
CTOSIT M3 aTOMOB BOJIOPOJIa ¥ KUCIIOTHBIX OCTATKOB.

KucmoTHbIe OCTaTKH — 3TO aTOMBI WM TPYIIIBI aTOMOB, KOTOPHIS
OCTAIOTCS TIOCJIC TIOJTHOTO MJIM YaCTUYHOTO 3aMEISHUs BOJIOPOJIa B MO-
JIeKyJie KUCIOoThl. Hampumep, KUCIOTHBIM OCTATOK XJIOPOBOJIOPOJTHOU
xuciotsl HCI - CI7, cepoBogopoanoii kucinotst HyS - HS™, S*, yroms-
ot kucaote H,CO; — HCO5, COs™ u ap.

Couii — CII0KHBIC BEIIECTBA, MOJICKYJIBI KOTOPBIX BCETZIa COJEp-
’KaT aTOMbI METaJlJla ¥ aTOMBI KUCIOTHOTO ocTaTka. CoJu MOYKHO pac-
CMaTpHBaTh KaK IPOIYKT IOJHOTO MM YaCTHYHOTO 3aMEICHUS aTOMOB
BOJIOPOJIa B MOJICKYJIaX KHCIIOT aTOMaMH METAJUIOB, WU THAPOKCHIIb-
HBIX TPYTI B MOJIEKYJIaX OCHOBAaHUH Ha KUCJIOTHBIE OCTATKH.

HpI/IMCpBI CoJIeH: Ca(HCO;g)z, Mgg(PO4)2, FeC|2, K,COs,
CuOHCI.

4.1 BUHAPHBIE COEIMHEHUSA, UX HOMEHKJIATYPA.
OKCHUABI (KIIACCUDPUKAILINA, HOMEHKJIATYPA)

K OuHapHBIM OTHOCATCSI CO€IMHEHUSI, B COCTAB YaCTHUI[ KOTOPBIX
BXOJSIT aTOMBI ABYX 3jieMeHTOB. CocTaB OMHAPHOTO COCAMHEHUS] MOXK-
HO BBIpa3uTh 001Iei Gopmynon D'3",, rae atom snementa (3") umeer
OTPUIIATEIILHYIO CTENEeHb OKHUCIIeHWs. Ha3BaHus OWHapHBIX COeIHUHE-
HUW COCTABJISIOTCA W3 KOPHS JIATUHCKOTO Ha3BaHUS DJIEKTPOOTpHIIa-
TeabHOrOo 37eMeHTa (J'") ¢ okoHYaHueM "ua" U pycCKOro Ha3BaHUS dJie-
MeHTa D' (D' — 3JIEMEHT C MOJ0KUTEILHON CTENEHbIO OKUCIICHUS).

Ecnu snement (3'), UMEIOIINI MOJOXKUTEIbHYIO CTEIICHb OKHUCIIE-
HUS, MOKET HAXOJUTHCS B PA3JIMUHBIX CTENEHSIX OKUCIICHUS, TO B CKOO-
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KaX pUMCKUMH HU(PpaMH YKa3bIBAETCSI OKUCIUTEIBHOE YUCIO (KOJIUYe-
CTBEHHOE BBIPAXKEHHUE CTEIICHU OKUCIICHMUS).
[Tpumepsl OMHAPHBIX COCTUHEHUN U UX HA3BAHUSA:

NaH — runpun Harpus CaO — okcu KanpLus

CaF, —pTopuna kampmms Nal — nogun Hatpus

CrCl; — xiopug xpoma (I11) CazN; - HUTpuI KaabIus
CaC, — xapOu1 KabIus SiC — xapoun kpemuus (1V)

K OuHapHBIM COEIMHEHMSM OTHOCSTCS OKCHJIBI, B COCTaB€ KOTO-
pbIX atoMmsl Kuciopona umetor C.0., pasnyio (-2): Al,”05%, Cr®0,7,
C+402_2.

HaszBaHusi OKCHJOB COCTaBJISIIOT aHAJOTMYHO JIPYTMM OWHAPHBIM
coenuHeHusM, Hanpumep, CaO — okcup kaibiusg, Al,Os; — okcupg anro-
munus, CO, — okenp yrirepoaa (1V), CrOs; — okenn xpoma (V).

[Ipy Ha3BaHUM OKCHUIOB MOXKHO YKa3bIBaTh I'PEUYECKUMHU UYUCIIH-
TeJIbHBIMU (MOHO, 1A, TP, T€TPa) YMUCIO aTOMOB KHUCJIOPOJ1a, MIPUXOIs-
meecs Ha OJIMH aTOM JJIEMEHTa B COeauHeHHH, Hanmpumep, MnO — mo-
Hookcu Mmapranua, CO, — nuokcup yriepoaa, CrOz — Tpuokcug xpo-
Ma.

Oxcupl moapasaeisaores Ha Hecoseoopasyronmwe (NO, CO, SiO
U Jip.) U coseoOpasyromue. [locnennue o0beAMHAIOTCS B TPYNIBI KU-
CJIOTHBIX, OCHOBHBIX U aM(OTEpHbIX OKCUAOB. Bce oHM crOCOOHBI 00-
Pa30BBIBATh COJIM MPU B3aUMOAECHCTBUU C KUCIOTAMU WJIA OCHOBAHMSI-
Mu. CosieoOpa3yrolnuM OKCHIAM COOTBETCTBYIOT COCAMHEHMS, Ha3bl-
BaeMble TMAPOKCUNIAMU. ['MAPOKCHUIBI MOTYT MPOSIBJISITh CBOMCTBA, Kak
OCHOBAHWH, TaK U KUCIIOT, TaKk U aM(POTEepHBIX coennHeHuil. Hampumep,
CaO cootBerctByer ruapokcun (Ca(OH),), nposBistoniuii cBoMCTBa
ocHoBanuit, SO, coorBeTcTBYeT TUApOokcua (H,SO3), mposBistommii
cBoicTBa kuciaotel, ZNO cooTBeTcTBYET ruapokcun (Zn(OH),), mposs-
aso1ui ampoTepHbIE CBOMCTBRA.

HexoTopbie TUAPOKCUJIBI MOKHO MOJYYUTH MPSIMBIM B3aUMO/ICH-
CTBHEM OKCHJIOB ¢ Bojioi, Hanmpumep, K,O + H,O = 2KOH nimm SO, +
Hzo - HzSOg.

HeconeoOpasyromue (naauddepeHTHRIC) OKCHABI CoJiel He 00pa-
3YIOT.

OCHOBHBIMH Ha3bIBAIOTCS OKCHJIBI METAJIJIOB B HU3IINUX CTEIEHSIX
okuciaeHuss o0buHO +1, +2, +3. IM COOTBETCTBYIOT T'MJPOKCH/IbI, SIB-
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Jsronuecss ocHoBaHUsIMU (Tabi. 2). OKCUJIbI TIETOYHBIX U IIEJI0YHO3E-
MEJIbHBIX METAJUIOB B3aUMOJCHCTBYIOT (PacTBOPSIOTCA) C BOAOU C 00-
pa3oBaHUEM OCHOBaHMI (PacTBOPUMBIX B Boji€ — Ienodeit). Hanpumep,

Na,O + H,0 = 2NaOH; CaO + H,0 = Ca(OH),,

OCHOBHBIE OKCHJIbI OCTaJIbHBIX METAJJIOB HE PACTBOPSIOTCS B BO-
JIe¢ 1 COOTBETCTBYIOIINE UM TMAPOKCHUIbI (OCHOBAHUS) MOJYyYalOT U3 CO-
Jaei peakmnuein oomena co mEnoubto. Hampumep, FeCl; + 3KOH =
Fe(OH)3| + 3KCl.

Tabnuna 2

HekoTopble 0CHOBHbIE OKCH/IbI M COOTBETCTBYIOIINE UM

OCHOBaHUSI
Oxcun COOTBETCTBYIOIIMI THIPO- Hazpanwue
KCH]I

K,O KOH ['uapokcua kanus
FeO Fe(OH), I'mapoxcunn sxenesa (1)
Al,O3 Al(OH); ['uapokcua amoMuHUS

KucjgoTHble okcHabl (WM aHTUIPUILI KUCIIOT)- 3TO TaKHE OKCH-
IIbI, KOTOPBIM COOTBETCTBYIOT THAPOKCHIBI — KUCIOTHL. K HUM OTHOCST-
csi okcuabl HemeTauioB (Hanpumep, CO,, SOz, P,0O,) u okcuasl HEKO-
TOPBIX METAJIOB B WX BBICIIUX CTENEHSAX OKHUCJICHUS (Hampumep,
CI‘+603, V+5205, Mn+7207).

KucnoTHeie OKCHIIBI MOKHO pacCMaTpuBaTh Kak MPOIYKTHI Jie-
rUApaTayy KACaoT (aHruapuasl). Hampumep:

Kuciaora AHTUIPHUI KUCITOTHI
H,C™ O, c*o,
H,S™0, $*°0,

HN* 0, N,"Os

HsP™ 0, P,"°0s

Takum 06pa3om, 3Hasg (HOpPMYILy KUCIOTHOTO OKCHJA, MOKHO JIeT-
KO BBIBECTH (HOPMYIy COOTBETCTBYIOIIEH KHCIOTHI U HA0OOpOT, 3Has
dbopMyIly KUCJIOTHI, MOKHO HamucaTh OpMyIly COOTBETCTBYIOIIETO aH-
TUApHUA.
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AM@oTepHbBIe OKCHIABI — TAKHE OKCHUJIBI, KOTOPHIC B 3aBUCHUMOCTH
OT YCJIOBH MPOSIBIISIOT W OCHOBHBIC, M KUCJIIOTHBIE CBOMCTBA, T.€. MO-
T'YT B3aMMOJICHCTBOBATh KaK C KHCIIOTaMH, TaK MU C OCHOBaHWAMH. K
HUM OTHOCSTCS OKCHIBI InHKa - ZNO, amomunus — Al,Os, xpoma (I11) —
Cr,03, mapranmna (IV) — MnO, u ap. AmboTepHbIe OKCHIBI HY)KHO 3a-
IIOMHUTB !

IIPUMEP 2. Kakue u3z oxcunon. P,Os, CaO, Na,O, Mn,0,
Ni,O3, Zn0O, Al,O3, SiO, - otHOCcATCA K ocHOBHBIM? K xuciaoTHbEIM? K
aM(poTepHbIM? 3alMUIIUTE UX HA3BAHUSI.

OTBET: K 0CHOBHBIM OKCHJIaM OTHOCSITCSI OKCHJIbl METAJIJIOB IIPH
HEBBICOKMX CTEIEHSAX OKHCICHHUA. 3 TpHBEACHHBIX OKCHJIOB OCHOB-
HeiMu sBisitoTes: Na,O (oxcun Hatpusi), Ni,Oz (okcua mukens (I1)),
FeO (okcup xene3a (11)).

K kucnoraeimM otHocstcs: P,Os (okcua docdopa (V)), Mn,0O;
(oxcunx mapranma (VI1)), SiO, (oxkcun kpemuus (1V)), 1.x. P,Os u SiO, —
ATO OKCHIBI HeMeTamwioB, a Mn,O; — okcna mapranna B Beiciieii C.O.
(+7).

ZnO (oxcuua mmuaka) u Al,O3 (oxcu amoMHUHKS) OTHOCITCS K aM-
(boTepHBIM.

4.2 KTIACCUPUKALIUA U HOMEHKJIATYPA OCHOBA-
HUU

HasBanue OCHOBaHHUS CTPOUTCS CICIYIONIUM OOpa3oM: CHauaja
YKa3bIBaCTCSI CIOBO «THIPOKCHI», 3aT€M Ha3BaHUE MeTalla Ha pyc-
CKOM $SI3BIKE B POJTUTEIBHOM ITaJIe’Ke U €ro BAJICHTHOCTH (€CITH METasll
UMEET MepeMeHHyI0 BaneHTHOcTh). Hampumep, Cu(OH), — ruapokcun
meau (11).

OcHoBaHUS MOAPA3ICIAIOTCS HA paCTBOPUMBIC B BOAC (MIETOUYHN) U
HEPAaCTBOPUMEIC B BOJIC.

K pacTBOpuMBIM B BOJIE OCHOBAHHSM OTHOCSTCS THIPOKCHUIBI IIIE-
JOYHBIX W IIEJIOYHO-3eMEJIbHBIX METaUIOB M aMMoHus. Hampumep,
NaOH, KOH, Ca(OH),, NH,OH.

HepacTtBoprMble OCHOBAaHHWS COCTABJISIFOT IMOJABIISIONIEE OOJb-
IIMHCTBO COSAMHEHUHN AaHHOW rpymibl BemiecT, Hanpumep Cr(OH); -
ruapokcu xpoma (111), Ni(OH), - runpoxcun aukens (11).
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JI11 HEKOTOPBIX THAPOKCUIOB MPHUHATH TEXHUYECKHUE HA3BaHMSL:
enkuii HaTp (ruapokcua Hatpus) - NaOH, exkwnii kanu (Tuapokcu Ka-
nus) - KOH, enkuit 6apuii (rugpokcun 6apus) — Ba(OH)s,.

ITo kucinorHocTu (uuciay noHoB OH , o6pa3yromuxcst npu MOJTHOM
JMCCOIMAIIMY, WIM KOJIWYECTBY CTYNEHEW IUCCOIMAIlMKA) OCHOBAHUS
OJpa3ACIsIOT Ha OAHOKHUCJIOTHBIE (MPU IMOJHOM JUCCOIMAIuU 00pa-
3yetcsa oquH noH OH ; ogHa cryneHb aucconyamnuu), Hanpumep, KOH,
LiIOH, 1 MHOroKMCJI0THBIE (IIpH ITOJHOM JHCCOIUAIMN IOJydaeTCs
oospie ogHoro nona OH ; 6oinee oxHoM cTyneHu aucconuanuu). Cpe-
1 MHOTOKHCJIOTHBIX OCHOBAaHHUM pa3InyaroT ABYXKHUCJIOTHBIE (Hampu-
mep, Sn(OH),), Tpéxkucaorunie (Fe(OH)3) u YeTHIPEXKHCIOTHBIE
(Th(OH),) ocHoBaHusl.

Breiiensor rpynny TMAPOKCUIOB, KOTOPHIEC MPOSBIISIIOT XUMHUYE-
CKYI0 JIBOMCTBEHHOCTh. OHU B3aUMOJICUCTBYIO KaK C OCHOBAHUSIMH, TAK
U ¢ kucimotaMu. VX Ha3piBaroT amboTepHbiMu ruapokcuaamu (Zn(OH),,

Al(OH)3, Be(OH),, Sn(OH),, Pb(OH),, Fe(OH)3, Cr(OH)5).

4.3 KUCJOTbI (KIIACCUOPUKALIUSA, HOMEHKJIATYPA)

ITo cocTaBy KUCTOTHI AEISATCS HAa KUCJIOPOACOAECpKAIIUEe U OCCKU-
cinopoanbie. K 0eCKUCIOpOAHBIM KHUCIIOTaM OTHOCATCSI TAKUE KUCIOTHI,
B MOJIEKYJIaX KOTOPBIX HE COJIEPKUTCS Kuciopoa. [Ipumeps 6eckucio-
poansix kuciot: HC1 — consgnHasi KUCloTa, WM XJIOPUCTOBOAOPOIHAS;
HF - mnaBukoBas, unu propuctoBogopoanas; H,S — cepoBogopoaHasi.

CBoe HazBaHHE OCCKHUCIOPOHBIE KUCIOTHI MOJYy4aloT OT PYyCCKO-
ro Ha3BaHMs OOPA3YIONIETO KUCIOTY 3JIEMEHTA C MPUOABICHUEM CJIOBA
«BOJAOPOTHASI.

B kucnoponconepxkangx KHCIOTaX B COCTaB MOJIEKYJ BXOJAT
aToMbl kuciopojaa. Kaxmnoit kucinopojcoaepxaneid KucioTe COOTBET-
CTBYET KHUCJOTHBIN okcui. [Ipumepsl KUCIOpOIACOAEpKAIUX KUCIIOT:
H,SO,, HNO;, H,CrO,4, H,COs.

HasBanue kuciopoacoaepkanux KUciIoT COCTaBIsAETCS OT Ha3Ba-
HUA HemeTala (KUCIOTooOpa3oBarels) ¢ MpuOaBiIeHUEM OKOHYAHUS
«Has» " pexe «Bass». Hanpumep, H,CO; - yronenas, H,SiO3; — kpeMHe-
Basl.

Ecnu xe snmemMeHT, 00pa3yronuidi KUCIOTY, MPOSBIsSET NEepeMeH-
Hble C.O., TO yKa3aHHbIE OKOHYaHUs "Has"' UCIOJb3YIOTCS B HA3BAHUSX
KHCJIOT, KOrJla KHUCIOTOOOpa3ymoIIUM 3JIEMEHT MPOSIBISIET BBICHIYIO
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C.O., nanpumep, H,SO4 — cepnas kucinora. Eciiu e 371eMeHT NpOosIBIs-
et 6osee HU3Kyto C.0O., OKOHYaHUE B Ha3BaHUM KUCIOTHI OyAeT "ucras'.
Hanpumep, H,SO3 — cepaucrasi.

Haunbonee yacto BcTpeyarommecs: KUCIOThI MPEICTaBICHbI B Ta0-
e 3.

ITo ocroBHOCTH (1O umcay MoHOB H', 0Opasyromuxcs mpy mo-
HOM JHUCCOIMAIIMY, WX KOJUYECTBY CTYIEHEH JTUCCOIHUAIIMN) KUCIOThI
MOAPA3ICTIOT HAa OJIHOOCHOBHBIE (IIPU MTOJTHON AUCCOIUAIIMN 00pa3y-
ercss omuH woH H'; omma cTymeHs gucconmanuu), Hampumep, HF,
HNO;, HCI, CH;COOH, 1 MHOroocHoBHBI€ (IIpH IOJHOHN JUCCOIHA-
UM MOJTy4aeTcs OOJIbIlle€ OJHOTO MOHA H+; 0oJiee OJHOM CTYIIEHHU JHC-
cormanuu). Cpelr MHOTOOCHOBHBIX KHCJIOT Pa3jidnyaiOT ABYXOCHOB-
Hble (Hanpumep, H,SO,) 1 TpéxocnoBHbIe (H3PO,).

B xucnopojcoaepxanux KUCIOTaX B JUCCOIMAIMM YYAaCTBYIOT
TOJIKO aTOMBI BOJOPO/Ia, COCAMHEHHBIC C [IEHTPAIbLHBIM aTOMOM Yepe3
kuciopoa. Hampumep, HzPO, (pochopHoBaTucTass KucioTa) sSBISETCS
OJTHOOCHOBHOM, TP €€ IHUCCOMHAINA 00pa3yeTcsl OJWH KaTHOH BOO-
poxa: H;PO, = H' + H,PO, .

ITPUMEP 3. VI3 niepednclieHHbIX HIKE (POopMyJT BeITUIIUTE PoOp-
myibl kuciot: H,CrO,4, NaOH, H3PO,4, Cu(OH),, H,SO;. [aiite Ha3Ba-
HUS 3TUM KUCJIOTaM. Y KaXUTE€ OCHOBHOCTb KHMCJIOT, HA30BUTE aHTUAPU-
IIbI TUX KHUCIIOT.

OTBET-: H2Cr+604 — XpOMOBas KHUCJI0Ta, IByXOCHOBHA, Cr+603 -
AQHTUIPU]T KUCITOTHI.

H3PO, — oprodocdopHas xuciaora, TpexocHoBHast, P, °Os — aH-
rugpua optropochopHOil KUCIOTHI.

H,S™0; — CEepHHUCTAs KUCIJIOTA, IBYXOCHOBHAS; S+402 — aHTUAPU
CEPHUCTOU KUCJIOTHI.

4.4 COJIU (KJIACCU®PUKALIMSA, HOMEHKJIATYPA)

JIro0ast conp mpeacTaBisieT coOOM MPOAYKT 3aMEIICHUS aTOMOB
BOJIOPOJIa B MOJIEKYJIaX KUCIOT aTOMaMy METAJJIOB, WJIM TUIPOKCHUIIb-
HBIX TPYII B MOJIEKYJIaX OCHOBAHUM HA KUCJIOTHBIE OCTaTKH.

Conu noapa3nenstorcs: Ha cpeHue (HOpMallbHbIE), KUCIbIE (THUI-
POCOJIN), OCHOBHBIE (TUIPOKCOCOJIH ), TBOUHBIE.
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CpeaHuMHU Ha3BIBAIOTCS TAKUE COJIA, KOTOPBIC SBIISIOTCS MPOIYK-
TaMU TOJHOTO 3aMEIICHUsI aTOMOB BOJIOPO/Ia KUCIOTHl METAILJIOM, WU
TUAPOKCIIIBHBIX TPYIT OCHOBAaHWS Ha KHUCJIOTHBIE OCTaTKU. [Ipumepsr
cpennux coneit: NaCl, CaSO,, AI(NO3)3, Mgz(POy,),, FeS.

KucabIMU Ha3bIBAIOTCS TaKWUE COJIM, KOTOPBIE SIBJISIOTCS MPOIYK-
TaMU HETIOJIHOTO 3aMeIeHHs] aTOMOB BOJOPOa B KHUCJIOTE aTOMaMH Me-
tayuta. Kucnele conu o6pa3yroT TOJIbKO MHOT'OOCHOBHBIC KMCIOTHI. Ha-
IpumMep, NaHCO3, Ca(HCO3)2, Na,HPO,, KHS.

OIHOOCHOBHBIE KUCIOTBI KMCIIbBIX COJIEW HE 00pa3yIoT.

OCHOBHBIMM Ha3bIBAIOT TAKUE COJIM, B MOJIEKYJIaX KOTOPBIX KpPO-
M€ MEeTaJlJla U KUCJIOTHOTO OCTaTKa, COACPKHUTCS OJHA WM HECKOJBKO
TUAPOKCIIIBHBIX Tpyni. OCHOBHBIE COJIM MOXHO pPaccMaTpuBaTh Kak
IPOJYKT HEIMOJIHOTO 3aMEIICHHS THIPOKCOTPYIT  MHOTOKHCIIOTHBIX
ocHOBaHU# KucIoTHBIMU octatkamu. Hanpumep, CUOHCI — mpoaykr
3aMelleHus B ABYXKUCIOTHOM ocHoBaHuu CU(OH), omHOM THIpOKCO-
rpynnsl (OH') Ha xucnotHbil octatok C1 ; AIOHSO4 — npoaykT 3ame-
meHus B TpexkuciaoTHoM ocHoBanuu Al(OH); nByx ruapokcorpyrn Ha
KUCIIOTHBIN ocTaTok SO, .

JIBOWHBIMH HA3bIBAIOTCS TAaKHE COJIHM, KOTOPBIC SBISIIOTCS IPO-
IyKTaMU 3aMeElIeHUs aTOMOB BOJIOPOJia B JIBYX- WJIM MHOTOOCHOBHOM
KHCIIOTaX aTOMaMHU HE OJTHOT'O METalIa, a IBYX pa3InyHbIX. Hanpumep,
KAI(SO4)2, I\/IgCa(C03)2

[To mexnyHapOJHOM HOMEHKJIATYPE HA3BAHUE COJIM KaXJIOU KU-
CJIOTHI TIPOMCXOJMT OT JIATHHCKOT'O HAa3BaHMUS KHCIOTHOTO OCTaTKa C
OKOHYaHHeM "at" (eciu coyieoOpa3yromUil 3JIEMEHT MPOSABISET BbIC-
myto C.0.), wim "ut" (ecnu - 6onee HU3Kyw). Hanpumep, cosiu cepHoit
KHCIJIOTBI (HQS+6 O,4) uMenytoTcs cyiabdaTraMu, CEpHUCTOM (HZS+403) -
cyasduram, asoraoit (HN*O;) — murparamu, (HN™0,) — HuTprTamu
(Tabm. 3).

B cooTBeTCTBUY C 3TUM PACCMOTPEHHBIC BHIIIE COJIM HAa3bIBAIOTCS:
CaSO, — cynndart xambius, Al(NO3); — HUTpaT aTroMUHHS.

Ecnm Merann coim uMmeeT MEepeMEHHYIO BaJICHTHOCTb, TO TOCTE
Ha3BaHUS METaJUIa YKa3bIBACTCsl €ro BAJICHTHOCTh PUMCKHMH I pamH,
Harpumep, Cuz(PO,4), — oprodochar meau (11).

HaszBanue coneli OECKHUCIOPOIHBIX KHUCJIOT OKAaHYMBAIOTCS Ha
"un". Hanpumep, NaBr — 6pomun natpus, FeS — cynedun xenesa (1),
SnCl, — xsopun omosa (1V).




B Ha3BaHUIX KHUCIBIX COJIEHM K UCXOJHOMY HA3BAHUIO CPEIHEU CO-
U 00aBISIOTCS YacThIbl "ou" wim "ruapo’ — ecau OJWH aTOM BOJIO-
pOJla COJIEP>KUTCSI B COCTaBE COJIM, & €CJIM JIBa aTOMa — TO 'TUTHUIPO".
Hanpumep. NaHCO3; — runpokap6onar nHatpus, Na,HPO4- ruapodoc-
dat natpusi, NaH,PO, — muruapodocdar natpus.
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Tabnuua 3

Coamn yacro BCTPCYAKOIIUXCHA KUCJIO0T

HazsaHue xucior

dopmysia KUCIOTHI

HazBaunwne conen

a30THAas HNO; HUTPATHI
a30THUCTas HNO, HUTPHUTHI
OpOMHUCTOBOAOPOHAS HBr OpOMUIbI
HMOJIMCTOBOAOPOIHAS HI AOJTAIBI
KpEMHHEBAs H,SiO; CUJIMKATBI
MaprasieBas HMnO, MIEpMaHTaHATBI
cepHas H,SO, cynbhaThl
CEepHHUCTAs H,SO; CYJIb(QUTHI
CEpPOBOJOPOIHAS H,S CyJIb(PUIbI
XITOpOBOAOPOTHAS HCI XJIOPHJIBI
(comnsHas)

yTOJIbHAS H,CO3 KapOOHATHI
YKCyCHasi CH;COOH aleTaThl
dbocdopHas H3PO, dbocdats
dbocdopucras H3PO3 dbochuTs
DTOPUCTOBOAOPOAHAS HF bTopuasl
(TUTaBUKOBAs)

XJIOPHOBATHUCTAs HCIO TUITOXJIOPUTHI
XJIOpHAsI HCIO, epXJI0PaTh
XpoMoBas H,CrO, XpOMaThl
JTUXPOMOBas H,Cr,04 JTIUXPOMATHI

IHTPUMEP 4. 3anummte GhopMybl CICIYIONIMX COJICH: a) CyJib-
dara xenesa (l11); 0) runpokapOboHata MarHusi; B) TUAPOKCOXJIOpHUJIA

AJIFOMHWHUA.
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OTBET: CynbdaTramMu Ha3bIBAIOTCS COJIM CEPHOM KHCIIOTHI, KH-
CIOTHBINA ocTaTok eé — SO, , HOHBI JKene3a — Tpexsapsaubie (3+). B
dbopMyJie com OO 3aps] MOHOB MeTalljla JOJDKEH ObITh paBeH 00-
IEeMY 3apsay KUCIOTHBIX OCTaTKOB. 3HAUUT hopMyJia cyibdarTa Keje3a
(| | |) — Fez(SO4)3.

['mapokapOboHAT MarHusi — KHCJasi COJb YTrOJIbHOW KHUCJIOTHL. B
dbopmyiy kapOoHaTa MarHusi BXOJIUT MOH MarHus ¢ 3apsjaoMm (+2) u oi-
HO3apSAOHBIA  KHCJIOTHBIM  OCTAaTOK  YIOJIBHOW  KHCJIOTBI  —
HCO;3 ,mo3TOMY HOH Maraus MOXKET IMPHUCOCAUHATH K ce0¢ IBa KHUCIIOT-
Heix octatka HCO; , orcrona popmyia conu — Mg(HCO5),.

['uapoKCOXIOpUT alFOMUHUS — OCHOBHAS COJIb, SBJISIONIASACS TIPO-
aykToM 3amenieHus B ruapokcuiae amomuaus (Al(OH)s) nByx rumpo-
KCOTPYIIIT Ha OAHO3aPsIHbIN KUCIOTHBIN ocTtaTok (C1 ), popmyna conu

AIOHCl,.

5. XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
COEJJMHEHUU U B3AUMOCBSA3b MEXXY HUMHU

5.1 CBOMCTBA OKCHUJIOB

1. BaxxHeHnmM XMMHUYECKUM CBOMCTBOM OKCHJIOB SIBJISIETCS HX
B3aMMO/JICUCTBUE C KUCIIOTAMHM U OCHOBAHUSIMU, MPUBOAIINE K 00pa3o-
BaHUIO cosiek. C KUCJIOTaMU B3aMMOJAEHUCTBYIOT OCHOBHBIE OKCHUJIBI:
CaO + H,S0O, = CaSO,+ H,0,

C OCHOBaAHUSAMHU — KHUCJIOTHBIC OKCHU/IbI:
CO, + 2NaOH = Na2C03+ H-0.

AmboTepHbIe OKCUIBI C KUCIIOTaMU BEAyT ce0sl KaK OCHOBHBIEC
Al,O, + 6HCI = 2AIClI; + 3H,0,

a C OCHOBAaHMSIMHM BEIYT C€0s1 KaK KMCJIOTHBIC
A|203 + 2NaOH = 2NaA|02 + H,0.

2. OCHOBHBIE M KHMCJIOTHBIE OKCHIBI CIIOCOOHBEI B3aWMOIEHCTBO-

BaTh JIPYT ¢ Apyrom c oopaszoBanuem coseir. CaO + CO, = CaCO;

5.2 CBOMCTBA OCHOBAHUI

1. OcHOoBaHUsI B3aMMOJAECUCTBYIOT C KHUCIOTaMH C 0Opa3oBaHUEM
COJI ¥ BOJIBI (peaKIIUs HEHTPATU3AIINH).
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2NaOH + H,SO,4 = Na,SO,4 + 2 H,O Fe(OH), + 2HCI = FeCl, + 2 H,0

2. llenoun B3aMMOJIEUCTBYIOT C aHTUAPUAAMU KUCIOT (KHCIOT-
HBIMH OKCHJIAMH ):

2NaOH + SiO, = Na,SiO3 + H,0 Ca(OH), + CO, = CaCO;3 + H,0.

3. llenoun B3aMMOIEHUCTBYIOT C PACTBOPAMM PA3JIMYHBIX COJIEU
(OJIUH U3 MPOJYKTOB BBINAJAET B OCATOK):
2NaOH + CuSO,4 = Cu(OH),| + Na,S0, .

OTUM MMYTEM MOXHO MOJYYUTh TPYJHO PACTBOPUMBIE B BOJIE OC-
HOBAHUA.
4. BONBUIMHCTBO HEPACTBOPUMBIX OCHOBAHUW IPU HATrPEBAHUU

pasnaratorcs:  Cu(OH),= CuO + H,0.
[Ilenoyn yCTOMYHUBBI K HATPEBAHUIO.

5. AM(I)OTGPHBIG T'MAPOKCHUABI BSaHMOHeﬁCTBYIOT C KHCJIIOTaMH

(MpOSIBJISAS OCHOBHBIC CBOMCTBA, aHAJIOTUYHO IIIEJI0YaM METAIIJIOB C HE-
Beicokoii C.O. ux atomoB), Al(OH); + 3HCI = AICl; + 3H,0,

a TaKKe co ImeoYamMu (MPOSBIISAS KUCIOTHBIE CBOMCTBA), MPOIYyK-
TaMU B3aMOJICMCTBUSA B 3TOM CJIy4ae SBIISIOTCS COJIM THAPOKCHIOB —
kuciaoT:  Al(OH); + NaOH = NaAlO, + 2H,0.

NaAlO,— coap meraamomunueBoii kucnotel (HAIO,), ornnuato-
IICHCsI TT0 COCTaBy OT opToantoMuHueBor kuciotsl (H3zAlO3) Ha Moite-
KYJTy BOJIBI.

5.3 CBOUCTBA KUCJIOT

1. KucaoTel B3auMOJACHCTBYIOT C OCHOBAaHUSMH (pEaKIUs HeUTpa-
muzaimn). 2HCI + Cu(OH), = CuCl, + 2H,0.

2. KucnoTel B3auMOAEHUCTBYIOT C OCHOBHBIMH OKCUIAMH:

MgO + 2HCI = MgCl, + H,0.

3. KucnoTel B3anMOACHCTBYIOT C COJISIMH, IPH YCIIOBUH, YTO OJUH
U3 TIPOAYKTOB OYyJIET WIN TPYIHO PACTBOPUMBIM, HUIH CJIa0BIM 3JICKTPO-
JINTOM, UJIU T'a30M: CaCO; + 2HNO; = Ca(NO3)2 + H,0 + COzT,
AgNO; + HCI = AgCl| + HNOg,
2NaNO; + H,SO4 = Na,SO,4 + 2HNO, (HNO, — c1a0blii 3J1CKTPOIIHT).
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4. KucnoTsl B3aMMOJEHUCTBYIOT ¢ MeTaJllaMU. [Ipu 3TOM KUCTOTHI
YCJIOBHO Pa3JIesiOT Ha JBE TPYIIIbI: KUCIOThI-HEOKUCIUTEIN U KUCJIO-
ThI-OKUCIIUTEIH.

OKUCIIUTENBHOE JIEUCTBUE KUCIOM-HEOKUCIUmenel OCyIIeCTBIIS-
€TCs 32 CYET MOHOB BoJopoja. Cxema mpolecca B3auMOAEHCTBUSA Me-
tajuia ¢ kucioroi-ueokuciureinem (HCI, H,SO4paz0.):

Me° + H,An — Me,An, + H,

Hampumep. Zn + HySOy) = ZnSO,4 + H;

K xucromam-oxucaumensm (OKUCIUTEIbHBIC CBOMCTBA IIPOSBIISICT
aHuoH kucjaotHoro ocratka) orHocsaTcss HCIO3;, HNOj, H,SO, (Tonbko
KOHIICHTPUPOBAHHAs ), IapcKas BOAKA (CMECh COJSHOW W a30THOM KH-
cior). Cxema Ipolecca B3aUMOJCHCTBHS MeTajla C KHCJIOTOM-
OKHUCJIUTEIEM:

Meé’ + H20, — conv + npodykm eoccmanoenenusa + H,O

CocTaB npoJiyKTa BOCCTAHOBJIEHUS 3aBUCHUT OT YCJIOBUU MPOTEKA-
HUS PEAKIMH: OT KOHIIEHTPALMU KUCJIOTHI, CTEIICHW YHUCTOTHl METala,
OJIHOPOJITHOCTH €r0 CTPYKTYPhl, HATMYUU TPUMECEH U T.II.

Kak mpaBuiio, 115t yueOHBIX 1I€JIeH, TPUMEHSIOT CIEAYIOINE J0-
MyIIECHHUS:

[Tonoxxenne me- Kucmora IIponykTt BOCCTaHOB-
TaJUIOB B PSITY JICHUS
HaAIPSHKCHUS
Li— Al H,SO, (koHIIeHTpUpOBaHHAs) H,S
HNO; (koHIIEeHTpHpOBaHHAs) NO (N,0)
HNO; (paz06aBierHas) NH; (NH;NO3)
Ti—-H H,SO, (koHLIeHTpUpOBaHHA) S
HNO; (koHIIEeHTpHpOBaHHAs) NO (N,0)
HNO; (paz0aBierHas) N,
Ge - Au H,SO, (koHLIeHTpUpOBaHHAS) SO,
HNO; (koHIIeHTpHpOBaHHAas) NO,
HNO; (pa36aBneHHas) N,O (NO)

HaanMep, Cu+ HNOg(K) = CU(N03)2 + 2NOZ +2H20
KoniieHTpupoBaHHbIE CepHasi ¥ a30THAsI KUCJIOThI B OOBIYHBIX yC-
noBusix (0e3 HarpeBaHUs) MACCUBUPYIOT JKEJIe30, KOOAJIbT, HUKEINb,
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ATIOMUHUN, XpOM, TUTaH, CBUHEI], T.€. HA MMOBEPXHOCTH ITUX METAJJIOB
oOpasyeTcst HepacTBOpUMast IIJICHKH MPOAYKTa dTOTO B3aUMOECHCTBHS.

Fe, Co, Ni, Al, Cr, Ti + kont. HNO3 — Me, Oy + NO; + H,0
Fe, Co, Ni, Al, Cr, Ti + xoHI. H,SO, — MeXOy + SO, + H,0O
Pb + KOHII. HZSO4 — PbSO4 + SOZ + HZO

5.4 CBOMCTBA COJIEA

1. Conu B3aMMOJIEUCTBYIOT CO IIETOYAMHU:
NiCl, + 2KOH = Ni(OH), | + 2KCI.
2. Coyi B3aUMOJIEUCTBYIOT C KUCIIOTaMMU:
FeS + 2HCI = FEC'Q + H,S.
3. Conu B3aMMOAEHCTBYIOT MEXy COOOM MPU yCIOBUH, UTO OJUH
U3 MPOJYKTOB OYJIET TPYJIHO PACTBOPUMBIM:
BaCl, + CuSO, = BaSO,| + CuCl,.
4. PacTBOpBI coJiei B3aMMOJEHCTBYIOT CO CBOOOJHBIMU METaljia-
MU, TIPHU ATOM 00JIe€ aKTUBHBINA METaJI (CTOSIIUNA B PNy HANPSKCHUN
JIeBE€) BBITECHSECT METAJJIbI, CTOSIIME MIPABee B PAIY HAINPSOKEHUM (Me-
HEee aKTHUBHBIE) U3 pacTBopa ux cojeir: Zn + CuSO,4 = ZnSO,4 + Cu.
Peakinu B3anMoaencTBUS COJIEH CO IIe0YaMH, KUCIOTaMH, C CO-
JISIMU OTHOCATCS K peakuusiM oOMeHa (peakuuu 1-3), peakius 4 — K pe-
aKIUSIM 3aMEIICHUSL.

IIPUMEP 5. VYxkaxure K KaKUM KJaccaM CO€IUHEHUIN OTHOCATCS
BemectBa HC1, CO,, Ca(OH),, FeS, NO; naiite um Ha3BaHus. Mexay
KaKUMHA W3 HUX BO3MOXHBI B3auMOJICHCTBUA? Hanumure ypaBHEHUS
peakiuii. K kakomy TUIy B3aMMOJICHCTBUSL OTHOCATCS 3TH PEaKIIAM ?

OTBET: BemectBa CO, u NO — okcunpl, CO, — okcup yriiepoja
(IV), NO — okcua azora (ll); HCI1 - xmcmoTa, XJIOPHUCTOBOIOPOIHAS
(consHas); Ca(OH), — ocHoBaHmWe, ruapokcua Kaublwms; FeS -coib,
cynbdun xemnesa (11).

Bo3MOKHBI B3aUMOJIENCTBUSL:
a) FeS + 2HCI = FeCl, + H,S - peakuus oOMeHa, peakiiis HIET B Ha-
npaBjcHUN 00pa3oBaHus razooopasHoro emectsa (H,S)
0) CO,+Ca(OH), = CaCO3 + H,0 — peakius HOHHOr0 0OMEHa, peaKIus
UJCT B HANpPaBICHWH OOpPa30BaHUS TPYIHOPACTBOPHUMOTO BEIICCTBA
CaCOs;
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B) 2HCI + Ca(OH), = CaCl, + 2H,0 — peakuust oOMeHa (HeHTpamu3a-
ITUH), UJET C 00pa30BaHUEM MAJIOIUCCOIMUPYIOMINX MOJIEKYJ BOJIBI.

IIPUMEP 6. Hanumure ypaBHEHHS pEaKIMid, MPU MOMOIIH KO-
TOPBIX MOXKHO ocyinecTBuTh npeppamenus: Fe(NO3), — Fe(OH), —
Fe(OH); — Fe,0O; — FeCl; — Fe. Ykaxkure, K KaKOMy THITY peakIui
OTHOCSITCS TH B3aHMO/ICHCTBHSI.

OTBET: llpu coCTaBlICHUH YPAaBHEHUW pEAKIUW TMPEBPALICHUS
HEO0OXOMMO OMHUPATHCS HAa CBOMCTBA XapaKTEepHbIC IS KJIACCOB HEOP-
TaHUYECKUX COCIMHECHUN.

1. 'mapokcup xene3a (11) oOpazyeTcs mpu B3aUMOJICHUCTBUM HUT-
par xene3a (I1) ¢ pacTBOpUMBIM OCHOBaHHEM, HAIIPUMEP, C THIPOKCH-
JIOM HaTpHs:

Fe(NO3), + 2NaOH = Fe(OH), + 2NaNO:s.

2. Fe(OH); obpasyercst npu okucnennu Fe(OH), kuciopogom B
MPUCYTCTBUU BOJIbI:

4Fe(OH)2 + O, + 2H,0 = 4F€(OH)3

3. Ilpu nmpoxanuBanuu ruapokcuaa xkenesza (Il) npoucxonur ero
pasyoxkenue Ha okcuj xxenesa (1) u Boay:

2F€(OH)3 = Fe,0O5 + 3H,0.

4. Xnopun xenesza (llI) MoxxHO momyuuth, NEUCTBYS Ha OKCHU
xene3a (1) kucmoTol, HampuMep, COJISTHOM

Fe,O5 + 6HCI = 2F9C|3 + 3H,0.

5. MeTamnuueckoe Kelae30 MOKHO IMOJYy4YdTh, JICHCTBYS Ha pac-
TBOp xjopuaa xeineza (lI1) Oonmee akTUBHBIM MeETaIoM, HalpUMED,

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

6. OCHOBHBIE CTEXUOMETPUYECKHUE 3AKOHBbI

B mr00B1X nponeccax BCCraa UMECT MECTO UBMCHCHHUC SHCPIUH, a
3HA4YUT U UBMCHCHUEC MACCHI.

Am = AE#,
rJe M- Macca, ¢ — CKOpOCTh cBeTa B Bakyyme. C =3 10° m/cex.

B xumunueckux peakimuax AE HeBenuko (cotHu k/[x), a Am-
OYEHb MAJIO U €l MOKHO npeHeOpeyb. [[03TOMYy B XUMUYECKHUX peaKIlu-
X, KaK ¥ BO BCEX MPUPOJHBIX SBJICHUAX U IIPOLECCaX BBIIOIHIETCS:
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1). 3aK0H COXpaHEHMSI MACCBI. MAcCCa 8ewecms, 6CMYNnauux 6
XUMUYECKYIO PeaKyuio, paeHa macce 8eujecmas, 0o0pazo8asuiuxcs 6 pe-
3ybmame peakyuu.

CrnemyeT OoroBOPUTHCS, YTO B SIIEPHBIX IpoIleccax, IIe MPOUCXO-
JUT pacIlleIUIeHUe aTOMHBIX sifiep, U B dHepreTuke, riae AE cocraBmser
MJIH. 1 MiIpJ. KJ[x 1 Am Goblioe (e Helab3sl MpeHeOopeyb), 3aKOH CO-
XpaHEHUsI MacChl HE CpabaThIBAET.

Ha 3akone COXpaHCHUA MACChl OCHOBAHbI U3YYCHUC peaKHHﬁ MEC-
KAY OTACIbHBIMH BCIICCTBAMH U KOJIMYECTBECHHBIM XMMHWYECKUM aHa-
JIN3, oe3 KOTOPOI'O HCJIb3A U3Yy4dThb COCTAB CJIOKHbBIX BCIICCTB.

2). 3aKOH IMOCTOSIHCTBA COCTABA. BCAKOE YUCHOE 8EUCCMBO He3d-
BUCUMO OM CNOCOOA €20 NONYYEHUST umMeenm NOCMOSHHbIUL KAYyeCmEeH-
HbIU U KOJIUYECMBEHHbIU COCMAS.

DTOT 3aKOH BBINOJHAETCS JJIsI ra3000pa3HbIX U KUJKUX BEIIECTB,
HO MHOTHUE KPUCTAJUIMYECKHUE BEIIECTBA COXPAHSIOT CBOIO CTPYKTYPY
IpU IEPEMEHHOM COCTaBeE.

Kak BbITEKaeT M3 3aKOHA MOCTOSIHCTBA COCTaBa, 3JIEMEHTHI B3au-
MOJIEHCTBYIOT MEXKy COOOM B CTPOTrO OMpPEEICHHBIX KOJTMYECTBEHHBIX
COOTHOIIICHUSIX.

Enunuiieit koandecTBa BEIIECTBA SIBISIETCS MOJIb.

Mons - xonuuecmeo ewjecmsa, cooeparcaujee CmoIbKO CMPYK-
MYPHLIX eOUHUY (AMOMO8, UOHO8, MOAEKYL U M.0.), CKOJIbKO cooep-
aorcumesi amomos 6 12,0 e uzomona yenepooa c

Macca ogHOro MOJis BEIIECTBAa Ha3bIBACTCS MOJSPHOU Maccou u
UMEET €MHUILY U3MEPEHHUS T/MOJIb.

Uucno monel Bemiecta (V) paBHO OTHOIIEHHWIO MACChI BEIIECTBA
(m) k ero moapHoit Mmacce (M).

v=m/M
IIPHMEP 7. Onpenenute Maccy S5 Mojb okcuaa yriepoaa (1V).

PEIITEHHUE: OnpenensieMm moisipayto Mmaccy COy:
M (CO,) = Ar(C)-N(C) + Ar(O) -N(O),
rae Ar — oTHOCUTEIbHAsI aTOMHAas Macca dJIEMEHTA,

N — KOJIMYeCcTBO aTOMOB 3JIEMEHTA B COSITUHCHUH
M (COy) =12-1 + 16-2 = 44 v/momb.
Haxonum maccy CO,, ucnonssys popmyiny:
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m=M-v, m(CO,) =5 moiusb - 44 r/monb =220 r.
OTBET: m (CO,) =220r.

3. 3akoH ABOTajipo (OJMH U3 OCHOBHBIX 3aKOHOB €CTECTBO3HAHMUS): 8
pasHblx 0Ovemax nodwIX 2az08 npu 00uHakosvix yciosusx (p, 1) co-
0epaHCUMCcst 0OUHAKOBOE YUCTIO MOJIEK)IL.

CnencrBus:

1) I1pu oounaxosvix yciosusx 1 monv 1106020 eaza 3aHumaem 0OUHAKO-
8blll 00beM.

2) Ilpu Hopmanvhoulx ycrosusx (H.y.) 1 MOnb pa3iuunbix 24308 3aHUMA-
em obvem 22,4 11, Komopblil Ha3bleaemcs MOaApHbiM 00wvemom (Vm).

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

ITPUMEP 8. Bpluucnuth, Kakol 00beM (H.y.) 3aiimyT 1,5 mouns
a3ora.

PEIIIEHHUE: 1 monb a3ota 3aHUMacT npu H.y. 22,4 1. Cnenosa-
TeNabHO, 1,5 Mous 3aiimyT o0bem 22,4 -1,5 = 33,6 1.

OTBET: V =33,6 n.

3) Ooun monv 06020 Geujecmea cooepxHCUn ONPedeleHHOe HUCIO
cmpykmyphwix eounuy N, (uonos, amomos u m.o.).

Na = 6,02:10% (uucio ABoraapo)
ITPUMEP 9. CKOJIbKO aTOMOB COJICPKUTCS B 2 MOJISX yriieposa’?

PEINIEHHE: 1 monp yriaepona COAECPXKHUT 6,02:10° aromoB.
CnenoBaTesibHO, 2 MOJISI yIJIepoJa CoaepKaT 2-6,02-1023212,04-
10*°aromoB.

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

3) Monsipuas macca eaza uiu napa pasHa npou38eoeHuto 20 NiomHo-
CMu N0 OMHOWEHUIO K JH0O0MY OPY2OMY 2A3y HA MOJSAPHYIO MACCY NO-
ClleoHe2o.

M2=Mr1'd

rae Mr; — MoJniekyisipHast Macca rasza (1);
Mr, — MonekynsipHas Macca rasa (2);
d — oTHOCHTENBHAS TUTOTHOCTH Ta3a (1) mo rasy (2).
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HpI/I 9TOM 110 INNIOTHOCTBIO IMOHUMAKOT OTHOIICHHUEC MACChl OIIPC-
ACJIICHHOI'O o0beMa JaHHOI'O Ira3a K MAacCcC€ TAaKOI'0O KC o0BeMa Apyroro
rasa, MOJeIpHasa Mmacca KOTOPOro Uu3BCCTHaA.

d=myM; ww d=MroMry,

rae M; Mp; — Macchl ra3oB, 3aHMMAIOIINX OAMHAKOBBIE O0BEMBI MPHU
OJVMHAKOBBIX YCIIOBUSIX

Mr,/Mr; — MoJIeKyJISIpHBIE MAacChI Ta30B.

ITPUMEP 10. OnpenennuTh MOJIEKYJISIPHYIO Maccy rasa, eclii e
IJIOTHOCTH 110 BOJIOpOoay paBHa 16.

PEIIIEHHE: Mr ,,, = Qi Mryg, = 16-2 = 32,
OTBET: Mr,,, = 32.

4. B XuMHYECKUX pacyeTax HpH HEOOXOJUMOCTH OCYLIECTBUTH
nepexoj OT HOPMAJIbHBIX YCIOBUM K peaJIbHBIM WM 00paTHO MCIOJIb-
3yeTcs BhIpaKEHHE 00BEIMHEHHOTO Ta30BOT0 3aKOHA!

T T
rae P,, Vo, T,— naBnenue, o0beM u Temneparypa npu H.y. (To =273 K|

Po =101,3 25kl1a, Vo — BBIYUCTAIOT U3 (HOPMYJIbI);
P, V, T — naBnenue, o0beM U TEMIIEpATypa IPU COOTBETCTBYIOMINX

YCIOBUSIX.
Jl1st 1I000T0 Ta3a KOJUYeCTBOM | MOJb BEJIMYMHA ——— OJIMHAKO-
0
Ba. OHa HA3BIBACTCS YHUBEPCAIbHOU 2a30801U nocmosanHou R.
R= 8,314 I)x/mons-K.
PO ’VO
Tak kak T— =R, To gt 1 mong mro6ororaza PV = R-T.
0

ITPUMEP 11. 1Ipu Temneparype 23°C u manennn103308 Ila ras
3aHuMaeT oobeMm 250 1. BblYuciauTh, Kakol o0beM 3ailMeT ra3 mpu
HOPMAJIBHBIX YCIIOBUSIX.
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PEIIIEHHUE: TloacraBUM  M3BECTHBIE BEJIMYUHBI B (popmyny
00BEIMHEHHOTO Ta30BOT0 3aKOHA, MPEABAPUTEIHHO BHIPA3UB JAHHYIO
Temmnepatypy 1o mkaie KensBuna (273 + 23 =296 K):

V =(103308-250-273)/(296-101325) = 235 1.
OTBET: V =235 1.

5. B ycnoBusix, OTAMYHBIX OT HOPMaJbHBIX YCIOBUM, 00BEM 10000
raza MOeT ObITh pacCUMTaH U3 ypaBHeHUs: MenpaeneeBa-Knaneipona:

P-V=v-RT um P-V:m'I\FZ'T,

rac m/M = v — gnuciao MonieH BCIICCTBA.

IHTPUMEP 12. Macca 0,344 n ra3a npu Temreparype 42°C u nas-
nenun 102908 I1a paBua 0,866 r. BeIUMCIUTh MOJISIPHYIO MaccCy rasa.

PEIIIEHUE: TloncraBuB B ypaBHeHue MenaeneeBa-Knanenpona
W3BECTHBIC BEIMYMHBI M BBIPA3WB JAHHYIO TEMIIEpaTypy IO IIKaJe
KensBuna (42 + 273 = 315 K), nonyyaem:

m=TRT o (0,866-8,134-315)/(102908-0,344) = 64 r/mob.
OTBET: M = 64 r/moub.

/. PACUETHI 10 XUMHNYECKUM ®OPMYJIAM
N YPABHEHUAM

CDOpMy.]'Ia XUMHYCCKOI'O COCAUHCHUA ITIOKAa3bIBACT, U3 KAaKUX 3JIC-
MCHTOB OHO COCTOHUT M CKOJIBKO aTOMOB KaXIO0I'O 3JICMCHTA BXOIAUT B
COCTaB MOJICKYJIbI COCANHCHHA, 4 TAKKC COOTHOIICHHUC MCKIY MAaCCaMU
SJICMCHTOB, BXOAAIIIUX B €I'0 COCTAB.

IHTPUMEP 13. Berunucinuth MaccoByto 10110 (%) 3JIeMEHTOB B MO-
nekyne H,0.

PEIIIEHHE: Maccosyto 05110 (%) BBIUHUCIISIIOT 1O popmyiie:
AT N 100%
Mr ’
rae Ar — OTHOCHUTEIbHAs aTOMHAs Macca dJIeMEHTa,
N — KOJIM4eCTBO aTOMOB 3JIEMEHTa B COCIMHEHNE,
Mr — oTHOCUTENbHASI MOJIEKYJIIpHAsl Macca COCUHEHUS.

=
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Monspuas macca H,O paBaa 12 + 16 = 18 r/monb. 13 18 rpamm
Ha JIOJII0 KHUCIIOpoAa MpuxoauTcs 16 rpaMm, a Ha JOJI0 Bogopoaa — 2
rpamma. CreoBaTelbHO, COAEpPXKAHHE  KHCIOpOJa  COCTaBIIseT
16-100/18 = 88,9% u conepxkanue Bogopoaa - 2:-100/18 = 11,1%.

XuMH4Yeckoe ypaBHEHHE — OTO 3aIllUCh XUMHUYECKOU pEaKUUU
Ipu TOMOIIY XUMHUUYECKUX (OpMYT U CUMBOJIOB. OHO XapaKTepusyer
KaK Ka4eCTBEHHYIO CTOPOHY pEaKIHUH (COCTaB MCXOJHBIX BEIIECTB U
MPOAYKTOB PEAKIIMM), TAK U KOJIMYECTBEHHYIO CTOPOHY (KOJIMYECTBEH-
HbIE COOTHOIICHUSI MEXJY MAacCaMH MCXOJIHBIX BEIIECTB U MPOIYKTOB
peaKkuun).

B xumuueckux ypaBHEHHSX, COIVIACHO 3aKOHY COXpaHEHHUS
Macchl, Macca BEIIECTB, BCTYHAIOIMINX B XMMUUYECKYIO PEAKIIUIO, TOJK-
Ha OBITh paBHAa Macce BEIIECTB, OOPA30BABIINXCS B PE3yJIbTATE pPeak-
IIUHU. J{yist Toro, YTOOBI KOJIMYECTBO aTOMOB KaXKJI0TO 3JIEMEHTA B JICBOU U
MpaBOi YacTU ypaBHEHHUS OBbUIO OJMHAKOBO, JJIS KaXXJOTr'O BEIIECTBA
noaduparoTcs KodOPUIUEHTHI.

Hanpumep: 2HgO = 2Hg + O,
[To ypaBHEHHIO XUMHUYECKON PEaKIIMM MOYKHO BBIYHUCIUTH MaccCy
J1000TO BEIIECTBa, YKa3aHHOT'O B YPaBHEHHH PEaKIMHU, €CIIM U3BECTHA
Macca OJTHOTO U3 Pearupyroninux BemecTs.

ITPUMEP 14. PaccuuTaiiTe, CKOJBKO IpaMMOB ITMHKA HEOOXO1H-

MO JUISl PEaKIHU C PACTBOPOM CEPHOW KHCIIOTHI, coaepkamuMm 24,5 T
H,SO,.

PEIIIEHHE: N3 ypaBHenus peakiuu Zn + H,SO,4 = ZnSO,4 + H,
BUJIHO, uTO | monb umHka (M z,=65,4 r/monb) pearupyer ¢ 1 moib
H,SO, (MH,50,=98 r/mo01b).

CocTaBuM MpOHOPIHUIO: 65,41 Zn— 98 r H,SO,
Xr Zn—245r H,SO,
Ortcroma, X = 65,4-24,5/98 = 16,35 r.
OTBET: m(Zn) =16,35.

XUMHUYECKOE ypaBHEHHUE TMO3BOJSET TAKXKE BBIYUCISATH OOBEMBI
ra3o00pa3HbIX BENIECTB, YYACTBYIOIIMUX B PEAKIIUH.

ITPUMEP 15. BpyucinuThb, CKOJIBKO JUTPOB BoAOpoaa (H.y.) MO-
JYYUTCS TIPU PACTBOPEHUH B H30BITKE CEPHOM KUCIOTHI 3,27 T IMHKA.
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PEIIIEHUE: U3 ypaBuenusa Zn + H,SO, = ZnSO,4 + H, cnenyer,
4710 65,4 T ZN BBITECHAIOT U3 CEPHOM KUCIIOTHI 2 T Uiy 22,4 11 BOOpoaa.
CoctaBuM nponopuuto: 65,4 r Zn—22,4 1 H,
327rZn— Xn H,
Otcrona, X =22,4-3,27/65,4=1,12 n

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

IIPUMEP 16. Kakas macca MeAu MOXET ObITh MOJIydeHa MIpH
BOCCTAHOBJICHUM BOJOPOJOM KOHIIEHTpaTa pyabl Maccor 225 T, coaep-
xarrero okeua menu (I1) 1 HeBoccTaHABIMBAIONIUECS MPUMECH, MacCO-

Bas JI0JIs KOTOPBIX paBHa 25%, €Ciiu BBIXOJI OT TEOPETUUYECKOTO COCTAB-
nsetr 87%"7?

PEIIIEHHE: 1. HaxomuMm Maccy unctoro okcua meau (11):

o(Cu0) = ™CUO) 10006, m(cuo) = M2 oy,
m ( pyost) 100%

rae o (CuQ) — maccoBas moust uncroro okcug meau (I1),

® (CuO) = 100% - o (mpumeceii), ® (CuO) = 100 — 25 = 75%.

m (CuO) = 225-75/100 = 168,75 r.

2. Haxomum Maccy TEOpETHUYECKH BO3MOXHYKO Maccy menu. U3
ypasuenust CuO + H, = Cu + H,0 crexyer, uTo mpu BoccTaHOBIEeHUHU |
moutb wiin 80 T CuO (M = 80 r/monb) oOpasyercs 1 Moab unu 64 r (M =
64 r/moup) Cu.

CocrtaBum nponopuuto: 80r CuO —64rCu

168,751 CuO — xr Cu.

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

3. Haxomum Maccy Meau, TOJTyYSHHYIO MPAKTHUCCKH.
Mppaxr. (CU) = Mrgop o (BEIX0)/100%,
MpAKT. (CU) =135-87/100 = 117,45 I.

OTBET: MopAkT. (CU) = 117,45 I.

BOIIPOCHI JIJIA CAMOCTOSTEJIBHOM MOATIOTOBKHU

1. TloHsiTHE O MPOCTHIX U CIOMKHBIX BEIIECTBAX.
2. Yto moka3pIiBaeT XxumMuueckas ¢opmyna coenunenus? Kak BbI-
YUCIIUTH MIPOLIEHTHOE COJIEP)KAaHUE JIEMEHTOB B COEIUHEHUSIX ?
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3. Uro Takoe "creneHb OKUCIEHUS" U "BAJIGHTHOCTH' dl1eMeHTa?

4. Kakue OCHOBHBIE KJIACChI HEOPraHUYECKHUX COECJAUHEHHI Bam
W3BECTHBI?

5. Oxkcuabl (nonsrue). Homenkimarypa. CocraBienue Gopmy
OKCUAO0B. XapakTep OKCUA0B. XUMUYECKUE CBOMCTBA.

6. OcnoBanus (nousitue). KuciaorHocts ocHoBaHuit. HoMenkia-
Typa. CoctaBienue Gpopmyisi. XUMUUYECKHUE CBOMCTBA.

7.  Kucnorsl (nmonsitue). Kucnopojconep:xamme u 0€CKUCIOPOI-
Hble kuciaoTel. Homenkiarypa. CocraBieHue GopMya KUCIOT. XUMHU-
YECKHUE CBOMCTBA.

8. Comm (mousarue). Conu: cpeaHue, KUCIble, OCHOBHbIE. Ho-
MeHkatypa. CocraBieHnue Gpopmyii. XUMHUUYECKHE CBOMCTBA.

9. KakoBa B3aMOCBSI3b M€Ky OCHOBHBIMHU KJIacCaMU HEOpTraHU-
YECKUX COCTMHEHUM ]

10. KakoBbl OCHOBHBIE TUIBI XUMHUUECKUX peakuuii? Ha kakom 3a-
KOHE OCHOBAHO COCTaBJICHUE YPAaBHCHUN XUMHYECKUX PEAKIIUI?

11. Kakue OCHOBHBIE 3aKOHBI COOJIFOJIAIOTCS MPU MPOTEKAHUU XHU-
MUYECKUX PEaKIUiA?

12. Yo siBisieTCs €UHULIEN KOJINYECTBA BelecTna?

13. Kakumu mapaMmeTpamMu XapakTEpPU3YeTCS Ta30BOE COCTOSTHUE
BemrecTna’?

14. Kakue ycnoBus AJisl Ta30B CUUTAIOTCS HOPMAJIbHBIMU?

15. KakoBa gopmynnpoBka 3akoHa ABOTaapo U CIEACTBUU U3 He-
ro?

16. Kakyro nuH@popmaiuo MOXKHO U3BI€Yb U3 (DOPMYJIIbl XUMUYE-

CKOTO COCTMHCHUSA?

17. Yto mpeacTaBisieT coO0M XUMUUECKOE YPaBHEHHE U KaKyH0 MH-

dbopMaIrio OHO TTO3BOJISET MOTYUYHUTh?

CIIMCOK PEKOMEHYEMOM JIUTEPATYPBI

1. CemenoB, U.H. Xumus: yueonuk / U.H. Cemenon, N.JI. Ilep-
dunosa. — 3-e u3a. — Cankr-Iletepoypr :Xumuzgat, 2020. — 656 c. : u.
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2. BoctpukoBa, H.M. Xumwusa: yueOHoe mnocobue /
H.M. BoctpukoBa, I'.A. KoponeBa ; Cubupckuii (eaepaibHblii YHU-
BepcuteT. — KpacHosipck : Cubupckuil QenepalbHbli YHUBEPCUTET
(CDY), 2016. — 136 c. : un., Tadiu., cxem. — Pexxum goctyna: mo moji-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=497755 .
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WHINBUIY AJILHBIE 3AJIAHUS

3amanue 1
Ykaxkure Ha3BaHMsI COeMHEHUI, OoNpeaeUTe CTeNeHH OKUCJIEHMS
’JIEMEHTOB B CO€IHHEHHUAX.

BemiecTBa

v
&
=]
=
]
==
o

Cr203, COCIz, HzSOg,Fe(OH)g

st, AIQOg, CUOHC', LiOH

Fe(OH)2C|, Zn0, Ca(OH)g, HNO,

V205, NaHSiO3, Mn(OH)Z; PH3

HF, C0,0;, AIOHSO4, Sn(OH)2

Cr(OH)S, K>Cr,0, CO,, H;BO;

SO,, AQZSO4, Nl(OH)z, H3PO4

AIOHSO,4, SNO, Mn(OH),, H3PO4

HCIO,, NaHS, KOH, SiO,

P205, CuOH, KHSOg, HCIOg

H,Si03, Mn,O7, Cr(NO2)3 Mg(OH),

H,CO3, Na,HPOy,, WOg, Pb(OH)4

CrQOs, (CUOH)2C03, NH3' HNO;

ZnO, NaH2PO4, H2504, Nl(OH)2

st, A|203, NlOHCI, NaOH

FQ(OH)QC', CU(OH)Z, Cr203, HCrO,4

Mn,0O, FePO,4, HNO3 Zn(OH),

TI(OH)4, SOg, Nazcr207, H,SeO,

<[=]a]=[=o]z]z]s|=[=[w][k][==]=]w]=]>

H28i03, FeOHNO,, COQ AgOH



https://biblioclub.ru/index.php?page=book&id=599172
https://biblioclub.ru/index.php?page=book&id=497755

30

@ SO,, Ca(HCO3),, Ni(OH), HMnO,

3ananue 2
3anummre gopmyasl caeayrummx coeauHenui. K kakomy kiaccy
OHH OTHOCSATCHA (JIJISI OKCH/IOB YKAKUTE, KAKOM OKCHJI - KHCJIOTHBIH,
OCHOBHOW WM aM(QOTEepHBbIA; s Cojiell — CpeAHss, KUCaasd, OC-
HOBHasn)?
a) TUApOKcoCcyIb(haT aTOMHHUS, XJIOPOBOJOPOJHAS KHUCJIOTa, THAPO-
keug mapranna (I1), okcua kpemuus (1V)
0) runpokcua meau (1), kxpeMHUEeBas KHCIIOTa, THAPOKApOOHAT XpoMa
(1), oxcup azora (I);
B) CEpHas KHCIIOTa, THIPOKapOoHaT HaTpus, okcu Mapranna (VII);
r) THIPOKCOXJIOPUJ MarHus, CepHHCTas kKucjiora, okcua xpoma (Il),
ruapokcun oaosa (11);
a) oprodochopHas KUCIOTa, MEPMaHTaHAT Kaiaus, THAPOKCHUI HHUKEIS
(1), oxcun cepor (1V);
e) nuruapooprodocdar Hatpus, okcu 1raKa (1), a3oTrcras kuciora,
ruapokcuy ceunna (11);
’K) yrojibHas kuciiota, ruapokapoonat meau (I1), oxkenn mapranma (I11),
TUIPOKCHU] cepelpa;
3) ruapocyab(ua Kanus, TMaApoKcu HaTpus, okcua onosa (1V), 6pomo-
BOJIOPOJIHASI KUCJIOTA;
u) GTOPOBOJOPOJIHASI KUCTIOTA, OKCUJ MAarHus, TUAPOKCOHUTPAT Kallb-
1S, TUIPOKCHU] AMMOHUS;
K) IUTHAPOKCOKApOOHAT aJFOMUHUS, CEPOBOJOPOIHASI KUCIOTA, OKCHU]
mapraunua (II), ruapokcun mutus;
a) auruapokcoxiopun xkeinesa (1), ruapokcun xpoma (1), okenn Ha-
TpHsl, XJIOpHAs KUCJIOTA,
M) THAPOKCHUJ alllOMUHMS, OOpHasi KucioTa, guruapooprodocdar Oa-
pus, okcun azora (1V);
H) ruapokcuna onosa (Il), oxcun Gapusi, rUAPOCUIIUKAT Kaus, CEPHU-
CTas KUCIIOTa;
0) THAPOKCOKApOOHAT MeIH, CepHas Kuciorta, ruapokcuy sxenesza (111),
okcup mapranma (VI1);
n) okcua meam (l1), asorucras kuciora, rugpocynbdur xpoma (1),
TUPOKCU]T KaIMUST,
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P) cepoBOJOpOAHAS KHCIIOTa, THApPOKapOOHAT KOOajabTa, THIAPOKCH]L
xpoma (I1), okcun Bucmyta (I11);
¢) THIPOCYIb(GUI HATPHUSA, XPOMOBAs KHCJIOTa, OKCHJ MbImbsika (V),
ruapokcu kodansta (I11);
T) oprodochopHas KHUCIO0Ta, HUTPUT Oapus, ruapokcun meau (1), okena
BaHaaus (V);
y) TUIAPOKCHUJ JUTHS, OKCHUJ OepmiuMs, rujpocyibdar cepedpa, map-
raHIeBasi KUCIoTa,
¢) oxcun xmopa (VII), yroasHas kuciora, ruapokcua mombaeHa (1),
ruapokcoxsopua meau (11);

3ananue 3
a) Hammmure ypaBHEHMsI peakiuid, IPH MOMOIIA KOTOPBIX MOKHO
OCYIIECTBUTh MPEBpAICHUS: Kaluid — THAPOKCHJI Kajaus — THAPO-
KapOoHaT Kajausi—KapOoHaT Kainusi — cyibdaT Kanua. K kakum tumnam
OTHOCSTCS] COCTaBJICHHBIC YPAaBHCHUS PEaKIIHii?
0) Hammmmre ypaBHEHHS peakildid, MPHU TOMOINM KOTOPBIX MOYHO
OCYIIIECTBUTH MpeBpaineHus: xiaopu xeiesa (1) — rugpokcun xenesa
(1) — cynbedar xeneza (1) — xene3zo — xmopun xkenesza (I). K ka-
KAM THIIaM OTHOCSITCSI COCTaBJICHHBIE YpaBHEHUS peaKInii?
B) Hanumwmre ypaBHEHHS peakiiuif, MPU TOMOIIU KOTOPBIX MOKHO
OCYIIeCTBUTH NpeBpamieHus: Gochop — okcuna dhocdopa (V) — opto-
dbochopHas kucmora— oprodocdar HaTpusi — oprodocdar KaIbIus.
K xakum TUmaM OTHOCSITCS COCTABJICHHBIC YPAaBHEHUSI PEaKIIUiA?
r) Hamwmwmre ypaBHEHHMS peakIMii, NMPU IOMOIIA KOTOPBIX MOXKHO
OCYIIECTBUTH MPEBPAIICHUS: a30T — aMMHaK — Cyib(haT aMMOHUS —
XJIOPUJ aMMOHHUSI — aMMHaK — HUTpaT aMMoHus . K kakum Tunam ot-
HOCSITCSI COCTaBJICHHBIE YPaBHEHUS PeaKIuii?
a) Hanumure ypaBHEHUS peakiyii, MPU TMOMOIIM KOTOPHIX MOKHO
OCYILIECTBUTh MpPEBpaIlCHUsS: OpoMuJ Kalusi — OpoM— OpOMOBOIO-
pojHas KucioTa — Opomua Hatpus — Opomun cepedpa. K kakum tu-
1aM OTHOCSITCSI COCTaBJICHHbBIC YpaBHEHUS PEaKIii?
e) Hamummure ypaBHeHUs peakinuii, MpU MOMOIIA KOTOPBIX MOKHO
OCYIIIECTBUTH IIpeBpalleHus: cepa — cyiabhun xene3a (I1)— cepopo-
JIOpOJHAsT KUCIOTa — THAPOCYIbGUI KaTus —CyIbpu Kaaus — ce-
poBoJOpoAHAsS KucioTa. K KakuMm THIaM OTHOCSTCS COCTaBJICHHBIE
YPaBHEHUS PEAKIIHIL?
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’k) Hanmumure ypaBHEHMS peakiUil, MPU MOMOIIU KOTOPBIX MOXKHO
OCYIIECTBUTH MpPEBpAIICHUs: cepa — JAUOKCUJ Cepbl — CYJIb(PUT Ha-
TpUsi — TUAPOCYJIbPUT HATPUS — CYIbDUT KabIUs — HUTPAT Kajlb-
. K kakum Tuam OTHOCSTCS COCTaBJICHHbBIC YPABHEHUS pEaKIIUii?

3) Hanmmmmre ypaBHEHUS peakiui, MPU MOMOIIN KOTOPBIX MOXKHO OCY-
IIECTBUThH MPEBPAILCHUS: KAIbIUA — TUIPUJ KAJIbIUs — TUIPOKCHU]
KaJIbI[Usl — TUJAPOKApOOHAT KaJblUs — KapOOHAT KaJbIUs — XJIOPUJ
Kasiblus. K KakuM TUIaM OTHOCSTCS COCTABJIEHHBIC YPaBHEHUS PEak-
1007070

u) Hanumure ypaBHEHUSs peakiuid, MpPU MOMOIIM KOTOPBIX MOKHO
OCYILIECTBUTH MPEBpAILCHUS: 0JI0BO — XJjopup ososa (I1) — ruapoxco-
xjopun onoBa (1) — runpokcup onosa (1) — wutpar onosa (1) — ok-
cun azota (1V). K kakum TUmaM OTHOCSITCS COCTaBJICHHBIE YpPaBHEHUSI
peakun?

k) Hanumure ypaBHeHUs peakiuid, MpH IMOMOIIM KOTOPBIX MOKHO
OCYIIIECTBUTH MpeBpalieHus: Meap — okcua meau (1) — xmopua menu
(I) — ruapoxcun meau (1) — cynsdar menu (1) — menp. K kakum
TUIIAM OTHOCSITCSI COCTaBJICHHBIC YPABHEHUS PEAKITUA?

Jd) Hanumute ypaBHEHUs peakiydif, MPU MOMOIIA KOTOPBIX MOYKHO
OCYILIECTBUTH MPEBPALIEHUS: [IMHK — CYJIb(PU] [IMHKAa — CEPOBOIOPOA
— cepa— okcup cepsl (IV) — oxcun cepor (V). K kakum THIam 0THO-
CSATCSI COCTABIICHHBIE YPABHEHUS PEAKIUA?

M) Hanummre ypaBHEHHS peakiivii, MpH IMOMOIIA KOTOPBIX MOKHO
OCYIIIECTBUTH MpeBpalieHus: okcua cepol (1V) — cynbbur narpus —
rUApOCYIbUT HATPUS —CYIbDUT HATPpUS —XJIOPUI HATPHUSI —> XJIO-
pun cepedpa. K kakum THaM OTHOCSITCSI COCTaBJIEHHBIE YPABHEHUSI pe-
aKIum’?

H) Hanumure ypaBHeHMsI peakiuid, MpU MOMOIIM KOTOPBIX MOKHO
OCYIIIECTBUTH IpeBpalleHus: a3or — okcuj azota (l1I) — okcun azora
(IV) — a3oTHas kuciioTa — HHUTpAT cepedpa — moaua cepedpa. K ka-
KHM THUIIAM OTHOCSITCSI COCTaBJICHHBIC YPABHEHUSI peaKiinii?

0) Hanumure ypaBHEHUsI peaklMii, OpU MOMOIIM KOTOPBIX MOKHO
OCYIIECTBUTH mpeBpaiieHus: okcup yriaepoaa (1) — oxcun yriepona
(IV) — xapOoHaT KalbIusd — OKCHJ KaJbLHS — THIPOKCH] KaJIbIUs
— XJIopuJ Kanblus. K KakuMm TUIaM OTHOCATCSI COCTaBIICHHBIE YypaB-
HEHUS PEAKLNi?
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n) Hanumure ypaBHEHUs peakiuid, MPU MOMOIIM KOTOPBIX MOKHO
OCYIIECTBUTH MPEBPAIICHUS: Kalluid — THAPOKCHUJ Kajaus — KapOoHaT
Kaliug — TUAPOKapOOHAT Kalugd — XJOpHUJ Kalus — XJOpuJ cepedpa.
K kakuM ThmaM OTHOCATCSI COCTABJICHHBIC YPABHEHUS PEAKIUiA?

p) Hammmmre ypaBHEHHMS peakuuWi, IPU IMOMOIIM KOTOPBIX MOYKHO
OCYILIECTBUTh MPEBPAILICHUS: AIIOMUHUA — Cynbpar aJllOMUHHUS —
TUIPOKCUJT aFOMUHUSI — OKCHJ AIIOMHHUS — QJIIOMHHAT HATpUi —
xJjopuj amomMuHug. K kakum Thmam OTHOCATCSI COCTaBJICHHBIC ypaBHE-
HUS pEaKInii?

¢) Hanumwute ypaBHEHMs peakiyid, MPU MOMOIIM KOTOPBIX MOKHO
OCYILIECTBUTh MPEBPAIICHUSA: KPEMHU — ITHOKCU]lT KPEMHUSI — CHIIH-
KaT HaTpUsi — TUAPOCUIIMKAT HATPUsi — KPEMHUEBAs KUCIOTa — JIU-
okcua KpeMHMs. K KakuM THIaM OTHOCSITCS COCTaBJICHHbBIE YpaBHEHUS
peakun?

T) Hanumure ypaBHEHUsI peakivii, MPU IOMOIIMA KOTOPBIX MOMKHO
OCYIIIECTBUTH TPEeBpalIeHus: kene30 — okcun xeneza (I1) — oxcun
xene3a (I11) — xmopun xenesa (111) — rugpokcun xenesa (I111) — Bo-
na. K kakuM Tumam OTHOCATCSI COCTaBJICHHbIE YPABHEHUS PeaKinii?

y) Hamummre ypaBHEHUsS peakivii, TpU TOMOIIM KOTOPBIX MOXKHO
OCYIIIECTBUTH MpeBpaineHus: cynbdar xpoma (1) — ruapokcocynbdar
xpoma (Il) — ruapokcua xpoma (1) — rugpoxcun xpoma (1) — xpo-
MUT Kajdusi— XJopu kanus. K kakum TUIaM OTHOCSITCS COCTaBJICHHBIC
YPaBHEHHUS PEAKLINM?

¢) Hanumure ypaBHEHHS peakiHii, MPU TMOMOIIH KOTOPBIX MOKHO
OCYILIECTBUTH MpeBpalleHus: xjopua oapust — xiopun Hukens (1) —
ruapokcus Hukens (1) — naurpar Hukens (1) — Hukens — cynabdar
Hukens (I). K xkakum Tumam oTHOCATCS COCTaBJICHHBIE YpaBHEHUS pe-
aKIun?

3amanue 4

a) [lmotHOCTh raza nmo kucnopoxy 0,875. BeIUUCIUTH MOJIEKYISIPHYIO
Maccy rasa.

0) BeruucianuTe MOJEKYJISIPHYIO MacCy rasza, €Ciiu OTHOCUTEIbHAS TUIOT-
HOCTB €ro 1o Bo31yxy paBHa 1,45 (M Boznyxa = 29).

B) Brruucnutk, kakoit o0beM (H.y.) 3aiimMeT 1 T Bogopoa.

r) Beruucnuts macey (H.y.) 1 1 okcuaa yriaepoaa (11).

a) Macca 87 M1 mapoB HEKOTOPOT'O BEIIIECTBA IPH TEMIICPAType 62°C u
naiaenun 1010451 I1a paBna 0,24 r. BEIUUCIUTE €r0 MOJISIPHYIO Maccy.
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e) Macca 0,25 1 raza (H.y.) paBHa 0,49. BelUuciauTh MOJICKYJISIPHYIO
Maccy rasa.

’K) Bpruuciautb, BO CKoJIbKO pa3 okcuj cepbl (V) Tsokenee Bo3ayxa
(MBo3ayxa = 29).

3) Paccuuraiite, Kakoil 00beM (H.y.) 3aHUMAIOT 3,01+10% MOJIEKYJ KH-
ciopojaa

u) BerunciauTh, B KaKoW pyJie BbIIe coaepkaHue kenesa: Fe,0s, FeS,
FeCOs.

k) Onpexaenute GopMyay OKCHJIa a30Ta, JJisi KOTOPOTO OTHOCUTENIbHAS
IJIOTHOCTH 110 BO3ayXy (MBo3ayxa = 29) paBHa 1,586:

Ja) Paccuunraiite maccy (B rpammax) 11,21 (H.y.) XJIOpoBOJOpO/IA.

M) Berauciaure, CKoJIbKO MOJIEKYJT cofiepKuTces B 3,361 (H.y.) a3oTa.

H) B Kakou u3 yka3aHHBIX TOPUMH BELIECTBA IIPU H.y. CONEPKUTCS
HanOoJIbIIIee YHCII0 MOJIeKYJT: B 2 MoJib N, wiu B 44,8 1 H,?

0) OnpeaenuTe OTHOCUTEIbHYI0 MOJIEKYJISIPHYIO Maccy rasa ¢ IjIoTHO-
cTh10 110 BO3AYXY 0, 587 ( Myosnyxa=29).

) Paccunraiite, CKoJIbKO MOJIEKy conepxkutca B 1,00mn Bogopona
(H.y.).

p) lIpuBectn Kk HOpMaIBHBIM yciOBUsSIM 608 MII Ta3a, UMEIOIIETO TEM-
neparypy 91°C u gasnenue 97309 Ila.

¢) Beruncnure MossipHyto Maccy rasa (r/MoJjnb), eciu 16r ero 3aHuMaroT
00beM 5,611 (H.Y.).

T) PaccumuTaiite Maccy aToMoB cepbl B okcuje cepsl (I1V) maccoii 24 r.
y) Berunciauts 00beM, 3aHuMaeMblil 7 © okcuaa yriepoaa (11)pu temire-
parype 7°C u naBnenun 103974 Ila.

¢) Paccunrarp, CKOJIBKO TpaMMOB KUCIIOPOAA CONEPKUTCA B 16 T OKCH-
na cepsl (1V).

3amanue 5

a) Jlna nmonyuyenus B nadoparopun CO, no peakuuu CaCOz; + 2HCI =
CaCl, + H,O + CO, 65110 B3siT0 50 T MpaMopa, coaepkaiero 96% Ca-
CO3. Ckounbko autpoB CO; (H.y.) IpU 3TOM HOJTYUUTCS?

0) Onpenenure, CKOJIBKO *KeJle3a MOKHO TOJY4YUTh U3 | T xKene3Hou
pynbl, conepxarieit 92% (mo macce) Fe,0s.

B) [lpu coxkuranum 3 Kr KaMEHHOTO YIJISl MOJyYUIIOCh 5,3 M° IHOKCHIA
yriepoaa (H.y.). CKOJbKO MPOILIEHTOB yriiepoda MO Macce coaepKal
yTOJIb?



35

r) KapOoHat kanbliusi Ipy HAarpeBaHUM pa3jiaracTcs Ha OKCHUJ| KaJbIus
U JIMOKCHUJ yIyiepojia. BeryuciauTh, Kakoe KOJIMYECTBO M3BECTHAKA, CO-
nepxaniero 90% mno mMacce kapOoHaTa Kalbliusi, MOTpedyeTcs s Mo-
JydeHus 7 T OKCHUJIa KaJbIIUs.

a) IIpu TepMudeckoM pasiioxkeHnr KapOoHaTa Kajablys nojydeHo 44,81
yIJIEKUCIOTO Ta3a (H.y.). CKoJbKO KapOoHaTa KaJblHMS MPH TOM H3-
pacxogoBaHo?

e) CKoIbKO JIUTPOB BOJOpoAa (H.y.) MOTpeOyeTcs Jjisi BOCCTAHOBJICHUS
10 metauia 120 r MoO3? CKOJIBKO IpaMMOB MeETajljia MpU 3TOM I0IY-
YUTCAL.

) CKoapKO uyryHa, comepsxamero 94% sxenesa, MOXKHO MOJIYYUTh U3
1000 T oxcuna xenesza (1), conepxkaiero 20% myctoit nopoabi?

3) Ilpu IpoU3BOJCTBE CEPHOM KUCIOThI KOHTAKTHBIM METOJAOM M3 14 T
komuenana FeS,, comepxkamero 42,4% cepsl, moiaydeHo 18 T cepHOM
KHUCJIOTHI. BBIUMCIUTE MPOIEHT BBIXOJ]a OT TEOPETUUECKOTO.

u) Jns nonyuenus: rugpodocdara kampius 0buto B3sTO 49 KT H3PO4.
CKoJpKo motpeboBanock cyxoro Ca(OH),, cogepxamero 2% mnpume-
ceit?

K) Bblunucinuth, CKOIBKO KyOMUECKUX METPOB YTJIEKUCIIOro rasa (H.y.)
MOYKHO MOJIy4dTh U3 | T u3BecTHsAKa, comepxkamero 92% CaCOs.

J) B u30bITKE COJSHON KHUCIOTHI PACTBOPUIM MarHuid maccoil 6 r u
IUHK Maccoit 6,5 r. Kakoii o0beM BOJOpOAa BBIACIUTCS IMPU ITOM
(H.y.)?

M) Kakoit 0066eM okcuma cepol (IV) (H. y.) Hago B3SATH I peaKIUU
OKMCJICHHUS KHCJIOPOJOM, 4TOObI MOJay4duTh okcun cepsl (VI) maccoit
20r, ecnu BeIX0 MpoaykTa paBeH 80%?

H) Kakas macca BosibhpamMa MOXKET OBITh MOJy4Y€Ha MPU BOCCTAHOBIIC-
HUAH BOJOPOAOM KOHIIEHTpaTa pyabl Maccou 145 T, cogepxkaiiero OKCu/I
Boib(Ppama (V1) u HEBoccTaHABIMBAIONIUECS PUMECH, MACCOBasl 10JIs
KOTOpbIX paBHa 20%?

0) Kakoit MUHUMaIbHBIM 00BEM BOJIOpOAA (H. Y.) MOTpeOyeTCs A1l BOC-
CTAHOBJICHUSI BOJOPOJIOM KOHIIEHTpaTa pyasl maccon 140 r, coaepxa-
mero okcun Bosbppama (V1) U HeBocCTaHABIMBAIOIIUECS TPUMECH,
MaccoBas J0Jis1 KOTOpbIX paBHa 15%?

n) [Ipu nponyckanuu cepoBojiopoaa oobeMoM 2,8 11 (H. y.) 4epe3 u3-
ObITOK pacTBOopa cyibdpara memu (Il) oOpasoBasics ocamok Maccoi
11,4r. Onpenenute BBIXOJ MPOIYKTa PEaKIUU.
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p) Oxcupa yraepoaa (IV), moaydeHHBIM OpU CKUTAaHUU YIS MacCOM
50r, mpomycTuan Yepe3 pacTBop ruapokcuaa Oapus. Kakas macca
ocajJika oOpa3oBajach, €CJIM MaccoBas JI0Js yrjepoaa B yrile COCTaBIIs-
eT 96%"?

¢) Ilecox maccoit 2 Kr CIIaBIIIM ¢ M30BITKOM THAPOKCHIA KaJIHs, Mac-
coBas noisg okcuaa kpemHus (1V) B mecke paBHa 90%. Omnpenenure
Maccy o0pa30BaBIIETOCS CUJIMKAT KaJIMs.

T) 1800 r okcuaa kpemaus (1V) crmaBuwim ¢ n30BITKOM THAPOKCHIA Ka-
Jvs, TMOJYYUB B PE3yJIbTaTe peaklMu CUIMKAT Kajaus maccou 3,82 K.
OnpenenuTe BBIXO NPOAYKTa PEAKIIUH.

y) Kakne maccel MeTaNIMIeCKOro HaTpus M OpoMa MOTPEOyIOTCS IS
noJiyueHus: 6pomuaa HaTpusi maccout 5,15 r?

¢) Briuucnuts mMaccy a3oTa, 00pa3oBaBIIETOCsS MPU Pa3ioKeHUU 1 Kr
autputa ammouams (NH4NO, = N, + 2H,0). Kakoit 065M nipu H.y. Oy-
T 3aHUMAaTh DTOT a30T?



