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BBE/IEHUE

Hacrosimue meronuueckue ykazaHusl NpeAHA3HAYEHbI JUISL CTY-
JEHTOB TEXHUYECKUX (HEXMMUUYECKHUX) CIELUATIbHOCTEH, M3y4arolnX
XUMHIO.

VYka3zaHusi MOTYT OBITh UCIIOJIB30BaHbl KaK Ha MPAKTUYECKUX 3aHS-
TUAX, TaK U JIJI1 CAMOCTOSITEIbHON pabOThI CTYIECHTOB.

B meroamyeckux ykasaHUSX NPEICTABICH TEOPETUYECKHNM MaTe-
puan no teMe «OCHOBHbBIE 3aKOHBI U OHATUA xuMuU. Kiaccudukanus
1 HOMEHKJIaTypa HEOPraHWYECKUX BELIECTB». JlJIsI pacCMOTpEeHUs 3TOU
TEMBl B YKa3aHUWs BKJIIOYEH TEOPETUUYECKUU MaTepuaj IO pa3JeiiaM:
«Knaccudukanuss HeopraHn4ecKux BeHIeCTB», «CTENEeHN OKUCIEHUS U
BaJICHTHOCTh aToMOBy, «Kiaccudukanus peakumii», «Crexuomerpuue-
CKHE 3aKOHBI», «Pacuérel mo popmynamM u ypaBHeHUsIM». K Kaxxn0il Te-
M€ MPEII0KEHBI KOHKPETHBIE PUMEPBI C Pa3BEPHYTHIM PEIICHUEM.

B ykazaHusiX mpencTaBieHbl BOOPOCHI I CAMOCTOATENBHOM IMO/I-
TrOTOBKH, 3aJaHUs U1 WHJIWBUIYAIbHOTO PEIMIEHUs, & TAaKXKE CIUCOK
PEKOMEHYEMOM JINTEPATYPHI.

Marepuan METOAMYECKUX YKA3aHHUU SBIIAETCS 0a30BBIM MPU U3Y-
YEHUU OCHOB OOIIEH XMMHUHU, TO3TOMY €ro YCIEIIHOE OCBOCHHUE MO3BO-
JIUT CTYAEHTaM 3aJI0KUTh OCHOBY JUISl JAIbHEUIIErO U3y4eHUs TAHHOM
TVCLIUTIINHBL.

1. MPOCTBIE U CJOKHBIE BEIIIECTBA

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

MoJiekyja — 5TO HaMMEHbIIIAs YacTUIla JAHHOI'O BEIECTBa, 00-
JaIaroNasi €ro XMMUYECKUMU CBOMCTBAMH, KOTOPBIE OINPEAEIAIOTCS €€
COCTaBOM U CTPOEHUEM.

ATOM — 3TO 3JICKTPOHEUTpabHAasA 4acCTHI[A, COCTOSIIAS U3 MOJIO-
KUTEJIBHO 3apSKEHHOTO siApa U OTPUILIATEIIBHO 3aPSKEHHBIX 3JIEKTPO-
HOB. ATOM MpEICTaBIsAECT COOOM HAMMEHBIIYI) YacCTUIY XMMHUUYECKOIO
aneMeHTa. COOTBETCTBEHHO, XUMUYECKHU IJIEMEHT — 3TO ONpPEICIEH-
HBIW BUJT aTOMOB C OJITMHAKOBBIM 3apsAJIOM SJIEP.

ATOMBI XUMHUYECKHX DJIEMEHTOB MOTYT CYIIECTBOBAaTH B CBOOO/I-
HOM BHJI¢ (IMPU OYEHBb BBICOKHX TEMIIEpaTypax) WM B COCTABE MPOCTHIX
1 CJIIOKHBIX BEIIECTB.
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IIpocThiMM Ha3BIBAIOTCS TaKHUE BEIIECTBA, MOJEKYJIbI KOTOPHIX
COCTOSIT M3 aTOMOB OJIHOT'O M TOTO K€ djeMeHTa. MOJeKyIbl MPOCTHIX
BEILIECTB MOTYT COCTOATH W3 onHoro (Hampumep, He, Mg, Kr), nByx
(mammpumep, Cl,, Hy, Ny) u 6osbiiero uncia atoMoB (Hanpumep, Os, Sg)
oJIHOTO 2MeMeHTa. [IpocThie BemecTBa moapa3AeIsaiOTCs Ha Memaibl U
nememasnwl. K mociequnm oosrano otHocaT H, B, C, N, O, F, Si, P, S,
Cl, As, Se, Br, Te, I, At, He, Ne, Ar, Kr, Xe, Rn. OcTanbHbIE JIEMEHTEI
YCIIOBHO CUMTAIOTCS METAJIJIaMHU.

CI0:KHBIMH BelleCTBAMHM MJIM XHMHYECKHMH COeIHMHEHUSIMH
HA3bIBAIOTCSI BEIICCTBA, YACTHI[BI KOTOPHIX COCTOSIT U3 aTOMOB JBYX H
oonee anemenToB. Hanpumep, NO,, AgCl, NaOH.

2. CTEIIEHb OKHUCJIEHUSA U BAJIEHTHOCTDb ATOMOB

Crenensb okucienus (C.0.) — 3T0 yCIOBHBIN 3apsij, aToMa B CO-
€IMHEHWHU, BBIYUCIICHHBIM UCXOMS U3 MPEINOI0KEHUS O YUCTO HOHHOM
XapakTepe XMMHUUECKON CBsI3U. CTENEeHb OKUCIEHUS MOXKET UMETh OT-
pHULIATETBHOE, MOJOKUTEIIbHOE U HYJIEBOE 3HAUEHUE, KOTOpOoe 00O03Ha-
yaroT apabckumu mudpaMu co 3HakoM "+" wim "-" U cTaBAT HaJ CUMBO-
JIOM 3JIEMEHTA, HaIlpUMep: Cl’, K502 H'NPO;™

HyneByto cTeneHb OKUCIECHUSI UMEIOT aTOMBI, BXOJISIIME B COCTAB
HEHTpaiabHBIX yacTull (Harpumep, Mg, H,, O,).

JIs psa 37€MEHTOB CTENEHb OKUCICHHUSI aTOMOB B COCIMHEHUSIX
NOCTOsIHHA (CM. Tabnuiry 1).

Tabmnura 1

CreneHn oKucJIeHUsI aTOMOB HEKOTOPLIX 3JICMCHTOB

DJIeMeHT C.0O.
Li, Na, K, Rb, Cs, Fr (IA rpynna), +1
H (kxpome ruapuion)
Be, Mg, Ca, Sr, Ba (IIA rpymnmna) +2
Al, Sc +3
I"ajorens! B raymmaax (MeFx'l); BOJIOPOJ, B THIAPHUJIAX -1
(MeHx); kucnopon B nepokcuiax (H,O,)
O (kpome nepokcuaon) u F,O -2

[Tonmp3ysaCh 3TUMU CBEACHUSIMH, MOKHO BbIYMCIATE C.O. apyrux
atoMoB B coenuHeHusix, yuutbiBas, 4To AJI'EBPANYECKASA CYM-
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MA CTEINEHEW OKHCJIEHMSI BCEX ATOMOB B COEJMHE-
HUW BCEI'’TA PABHA HVYJIIO, A B CJIOXKHOM MOHE — 3APALY
HNOHA.

Hanpumep, B coenunenusx FeO, NaFeO,, none FeO,” crenens
OKHCJICHHS aToMa jkelie3a OyAeT MPUHUMATh CIIeIYIOIINE 3HAYCHUS +2,
+3, +6, T.x. C.O. aToMa KuCJIOpOJia paBHa -2, HaTpusA +1, a MOCKOIBKY
anreopanueckas cymma C.O. Bcex atomoB B Mosiekynax (FeO, NaFeO,)
paBHa HYII0, a B HoHe (FeO4” ) — 3apsiny HOHa, T.e. 2- :

Fe*O™ NaFe*0,™ (FeXO4_2) -
X +(-2)=0 H4x2(-2) =0  x+4(-2)=-2
X =12 X =43 X =16

ITPUMEP 1. Onpenenure CTENEHb OKUCIEHUS aTOMa MTOAYEPKHY-

3-

TOT0 AJIEMEHTA B MPUBEACHHBIX MOJIEKyIax uind noHax: KMnO,, PO,™,
Cr0s.

OTBET: PaccraBiisieM CTEIIEHU OKHCIICHUSI TEX aTOMOB, KOTOPBIE
MMEIOT MOCTOSIHHOE 3HAueHUE: K+m04_2, (204_2)3', g203‘2. V4YuThI-
Bas, uyTo anreopanyeckas cymma C.0O. Bcex aTOMOB B MOJIEKYJlaX paBHa
HYJIIO, & B MOHE — 3apsAay MOHA, BBIUUCIISIEM 3HAYCHHS CTEIIEHEN OKHC-
JIEHUSI aTOMOB NMOAYEPKHYTHIX 31eMEHTOB. [Ipn 3TOM cTeneHs okucie-
HUS aTOMa MOAYEPKHYTOrO 3JIEMEHTa 0003HAYaeM Uepes3 X, a TAKKE yM-
HO’Ka€M HM3BECTHOE 3HAYCHHE CTEIICHU OKHCIICHUS HAa KOJUYECTBO aTO-
MOB JIAaHHOT'O AJIEMEHTA B COCANHECHUMU:

1. K'Mn*0, %  +1+x+4(-2)=0;x=+7.
2. (PO, %) X +4(-2)=-3; x=+5.
3. Cr05 % ; 2Xx +3(-2)=0;  x=+3.

TakuM o0pa3om, CTENEHU OKUCJICHUS aTOMOB Maprasia, docdo-
pa, XpoMma B MEPEUMCICHHBIX YAaCTUIIAX PaBHbI COOTBETCTBEHHO +7, 15,
+3.

BajleHTHOCTH — 3TO YHUCIO XMMHUYECKUX CBS3€i, 00pa3yembIX
JAHHBIM aTOMOM B COEQUWHEHHUH. HacTO BaJEHTHOCTh aTOMa YHCJIEHO
COBIIAJIAET C €ro CTENEHbIO OKUcIeHua. Hanpumep, B MOJIEKYJIE XJI0pO-
Bogopoaa HCI crenenb okuciieHus xjaopa paBHa -1, a ero BaJl€HTHOCTb
paBHa | (BajeHTHOCTh 00O3HAYAETCAd pUMCKUMHU Iudpamu). Vckiroue-
HUE COCTAaBJIAIOT YaCTHUIIbI, B KOTOPHIX XUMUUYECKHUE CBSI3U 00pa3yroTcs
MEXAY aTOMaMU OJHOTO M TOTO € 3JIEMEHTa, B TOM YHUCJE MPOCTHIE



7

BemectBa. Hanpumep, C.O. atroma a3ota B MmoJsiekyJie N, paBHa HYJIIO, a
€ro BaJICHTHOCTb PaBHA TPEM, T.K. aTOMbI COCAUHSIOTCS TPOMHOU CBS-
3p10. Mmum C.O. atoma KHCIOpOJa B MOJIEKYJIE MEPOKCHAA BOAOPOIA
H,0, paBHa «-1», a €ro BaJ€HTHOCTh PaBHA JIBYM.

[Ipu rpaduueckoM uzodpakeHuu (CTpykTypHas (Gopmysia) CBA3b
obo3Hauaercs yeptoukol. Hampumep, cTpykTypHbIE (POPMYJIIBI XJIOPO-
BOJIOpOJia U niepokcuaa Bogopoaa umerot Bua: H—Cl, H-O—O—H.

3. KIACCU®UKAIINA XUMNYECKHUX PEAKIIHI

XuMHuYecKasi peakuusi — NPEBpalicHUE OJHOTO0 WM HECKOJb-
KHX MCXOJHBIX BEHIECTB (PEareHTOB) B OTIMYAIOIIMECS OT HUX IO XU-
MHUYECKOMY COCTaBYy WJIM CTPOCHUIO BEIIeCTBa (ITPOAYKTHI PEaKIIUK).

CymiecTByeT HECKOJIBKO KJIACCU(PUKALIMI XUMUYECKUX PEAKIIHA.

1o U3MeHEHUI0 CTeNmeHEeH OKMCJICHHMS PeareHTOB PaA3JINYaroT
OKHCIUTENbHO-BOCcCcTaHOBUTENbHBIE (OBP) M HeokucauTEeNnbHO - BOC-
CTAHOBUTEJIbHBIC PEAKIINH.

K OKHCIUTENbHO-BOCCTAHOBUTEIBHBIM OTHOCSITCA PEaKIUHU, B KO-
TOPBIX MPOUCXOAUT W3MEHEHUE CTENECHEW OKUCIICHHUSI aTOMOB 3JIEMEH-
TOB B COCAMHEHUAX, YYaCTBYIOIINX B peakiuu. [Ipu 3ToM aToMbl OJTHO-
ro 3JIEMEHTA (OKUCIUTEINS) BOCCTAHABIUBAIOTCS, IPUHUMAS 3JIEKTPOHBI.
ATOMBI JApyroro sjeMeHTa (BOCCTAHOBUTEINS) OKHUCISIOTCS, OTAaBas
AJIEKTPOHBI YacTUIE OKUcauTeNsd. Hanmpumep, peakuusa nuHKa ¢ pa3doas-
JICHHOW CEPHOU KUCIIOTOW:

+ o+ -2 +2a+ -2
zZn’ + H,S™0, %= Zn"S™0, > + HY,.
B maHHOM peakunu OKUCIUTENIEM ABIISIETCS BOAOPO CEPHOM KUCIIOTHI, a
BOCCTAHOBUTEJIEM aTOM IIMHKA.

HeoKncanTenbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMA — 3TO PEAKLUU,
B KOTOPBIX HE MPOUCXOAUT U3MEHEHUS CTEIECHENM OKHUCIICHUS aTOMOB.
[IpuMepoM TakuX peakiuil IBJIAIOTCS PEAKIIMM HOHHOTO OOMEHA:

K'CI + Ag'N"0; % =Ag'Cl + K'N"0; .
ITo TNy npeBpalieHHii pearupyromux YacTHIl pa3jinyaroT pe-
aKIUH COEMHEHMS, PA3JIOKEHHUS, 3aMEIICHMS], OOMEHa.
B peakuusx coeIMHEHUs] pearupyroT ABa WK 00Jee MPOCTHIX WX

CJIOKHBIX BEIIECTB, MPU ATOM OOpPa3yeTcsi OJHO CIO0KHOE BEIIECTBO.
Peakumu ~ coenuHeHUs]  MOTYT  OBITb  KaK  OKHUCJIMTEIBHO-
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BOCCTAaHOBUTEJIbHBIMU, TAK U HE CONPOBOKIATHCA U3MEHECHHUSIMH CTEIIE-
meit oxucnenms. Hampumep, H’, + Cl% = 2H'Cl” wm Ca™0* +
H,0 *=Ca™C™0;

B peakuusax pasyioxkeHus W3 OJHOTO CJIOXKHOIO BelllecTBa 00pa-
3YIOT HECKOJIBKO ITPOCTHIX WM CIIOKHBIX BemecTB. Hampumep, peakuns
NOJIyYEHUSI OKCHJIA KaJdblKA U3 KapOoHaTa KaJIbLIUS:

CaCO; = CaO + CO,.

Peakuun pas3noxeHus sBISIOTCS OOpAaTHBIMH PEAKIUAM COEIUHE-
HUS U TAKXKE MOTYT IPOTEKATh KaK C U3MEHEHHUEM CTEIIEHEN OKUCIIEHUS,
Tak 1 0€3 U3BMEHEHUS UX.

Peakuuu, B KOTOPBIX Y4acTBYIOT OJIHO MPOCTOE U OJHO CIOKHOE
BEILIECTBA, MIPX ATOM ITPOCTOE 3aMEMIAET YACTh CIIOAKHOI0, OTHOCATCS K
TUITY 3aMelleHus. Peakiuy 3aMemeHust BCeraa siBISIIOTCS OKACIUTENb-
HO-BOCCTAHOBUTENbHBIMU: Fe’ + Cu2+SO4 = Fe+2SO4 +Cu.

be3 n3MeHeHUs CTENeHeW OKUCIECHUsSI MPOTEKAIOT peakinuu oome-
Ha, B KOTOPBIX YYAaCTBYIOT JBa CJOKHBIX BELIECTBA, OOMEHUBAIOIINXCS
CBOMMH COCTaBHBIMHM YacTAMU. [Ipumepom Takux peakiui SIBIAIOTCS
peakuuu nonHoro oomena: 3KOH + H;PO, = K;PO,4 + 3H,0.

ITo ¢ga3zoBomMy cocTaBy pearupyroiied CUCTEMbI Pa3JIMYalOT Io-
MOTE€HHBIE U TETEPOTCHHBIE PEAKIUH.

B rOMOreHHbBIX peaklusIX pearupyroliue BEMIECTBA HAXOMISTCS B
onHou (¢aze. [IpumepoM TakuX peakiii MOTYT CIY>KUTh PEAKIIUH HOH-
HOro oOMeHa, Hampumep, HeUTpanu3alus KUCIOThl U IIEJIOYM B pac-
TBOpE:

NaOH(p') + HCI(P_) = NaCl(p,) + HZO(}K)

B rereporeHHbIX peakiusax peareHTbl HaXOJATCs B pa3HbIX ¢asax,
pPEaKLMOHHBIN NpoLECcC MPOTEKAET Ha rpaHuLe pa3aena ¢gasz. [Ipumepom
MOXKET CIIY)KUTh PeaKius KapOoHaTa KAJIBLIHS C COJITHOW KUCIOTOM:

CaCO3(TB.) + ZHCI(p‘) = CaCIQ(p') + COQ(]"‘) + HQO(}K‘)

4. KTIACCUDPUKAIIUA CJIOKHBIX BEIIIECTB

CroxHbI€ BEIIECTBA M0 CBOEMY COCTAaBY MOJIPA3JIEIAIOTCA Ha Ou-
HapHbIC COCAUHEHUS (COCAMHEHUS U3 ATOMOB TOJBKO JIBYX 3JIEMEHTOB)
U COCJIMHEHUA, B COCTABE KOTOPBIX COJIEPKATCA aTOMbI Oojee ABYX
sneMeHToB. Hampumep, u3 psjna COeIUHEHUM, COCTaB KOTOPBIX BhIpa-
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xaercs popmynamu Nal, KNO,, AIN, CaH,, Na,SO;, k OuHapHbIM OT-
nocarcs: CaH,, Nal, AIN.

ITo cBoemy coctaBy M CBOMCTBAM HEOPTraHUYECKHUE BEIECTBA
KJIACCU(UITUPYIOT Ha OKCH/JIbl, OCHOBAHMSI, KUCJIOTHI U COJIU.

Oxcuabl — CIOXKHBIE BEIIECTBA, MOJIEKYJIBI KOTOPBIX COCTOSIT M3
aTOMOB KHUCJIOpOJIa U aTOMOB Kakoro — jJu00 dJieMEeHTa (MeTajuia WIH
Hemetaiuia). [Ipumepst okcunos: SO, CuO, H,0, Fe,05, CO,,

OcHOBaHHUSI — CJIOKHBIC BEIIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOSIT
U3 aTOMOB METajllla U OJHOW WJIM HECKOJBKUX THIAPOKCUIIbHBIX TPYIIII
OH.

ITpumepst ocHoBanuii: KOH, Ca(OH),, AI(OH);, Fe(OH),

KnciaoTbl — CI0XKHBIE BEIIECTBA, MOJIEKYJIbI KOTOPBIX COJIEpIKAT
aTOMBI BOJIOPO/a, CIIOCOOHBIE 3aMeIIaThCsl aTOMaMHu MeTajlia ¢ o0paso-
BaHUEM COJIU. MOJIEKYJIBI BCEX KUCJIOT MOCTPOCHBI OHOTUITHO: OHH CO-
CTOSIT U3 ATOMOB BOJIOPOJa M KMCIOTHBIX OCTATKOB.

KucnoTHble OCTaTKM — 3TO aTOMBbI WJIM TPYIIIBI aTOMOB, KOTOPBIE
OCTaIOTCs TIOCJI€ TTOJTHOTO WJIM YaCTUYHOTO 3aMEILCHUsI BOAOPOJia B MO-
JIEKyJie KUCJIOThL. Hampumep, KUCIOTHBIM OCTaTOK XJIOPOBOAOPOIHOM
kuciotrel HCI - Cl', cepoBomopoanoit kuciorel HpS - HS Sz_, yTOJIb-
Hoit kucsorel HyCO; — HCO;5, CO5”* u ap.

Coumm — CJI0XXHBIE BEIIECTBA, MOJIEKYJbI KOTOPBIX BCErJa CO/Aep-
AT aTOMbl METalla M1 aTOMbI KHMCJIOTHOrO ocTatka. CoJii MOXXHO pac-
CMAaTpUBATh KaK MPOAYKT MOJHOTO WJIM YaCTUYHOIO 3aMEIIECHUs] aTOMOB
BOJIOPOJIa B MOJICKYJIaX KHUCJIOT aTOMaMU METAJIJIOB, WJIM THIPOKCHUIIb-
HBIX TPYIIT B MOJICKYJIaX OCHOBAHHUM Ha KMCJIOTHBIE OCTATKH.

HpI/IMepBI coJeu: Ca(HCO3)2, Mg3(PO4)2, FCClQ, K2C03,
CuOHCIL.

4.1 BUHAPHBIE COEJIMHEHUSA, UX HOMEHKJIATYPA.
OKCHU/bI (KIIACCUDPUKALIUA, HOMEHKJIATYPA)

K OuHapHBIM OTHOCSITCA COCNMHEHUS, B COCTAB YAaCTHUI[ KOTOPBIX
BXOJSIT aTOMBI ABYX 3JIeMEeHTOB. COCTaB OMHAPHOTO COEAMHEHUS MOXK-
HO BbIpa3uTh 001Iei popmynoi ', D", rae atom anementa (O") umeer
OTPULIATENIBHYIO CTENEHb OKHcJIeHHs. Ha3BaHusi OMHApHBIX COEAUHE-
HUW COCTaBJIAIOTCS U3 KOPHS JIATMHCKOTO HAa3BaHUS 3JIEKTPOOTpPHUIIA-
TeIbHOro AeMeHTa (J'") ¢ okoHYaHueM "ua'" U pycCcKoro Ha3BaHUS dJie-
MeHTa D' (D' — 3JIEMEHT C MOJ0KUTEILHOU CTENEHbIO OKUCIICHUS).
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Ecnu snement ('), MerOmMii MOJOKUTEIIbHYIO CTEIIEHb OKUCIIC-
HUS, MOKET HAXOAUTHCS B PA3JIMUHBIX CTENEHAX OKUCIEHUs, TO B CKOO-
KaX pUMCKUMU HU(ppaMU yKa3bIBAETCS OKUCIUTENBHOE YUCIO (KOJInye-
CTBEHHOE BBIPAYKEHUE CTETICHU OKUCIICHUS).

[IpuMepb1 OMHAPHBIX COEAMHEHUN U X HA3BAHUA:

NaH — runpun Hatpus CaO — okcua KanpIus

CaF, —dropun xanbius Nal — noaua Hatpus

CrCl; — xnopun xpoma (I11) Ca;N; - HUTpUJ KaIbIHsS
CaC, — xapOuj Kaablus SiC — kapoun kpemuus (IV)

K OuHapHBIM COCTMHEHUSM OTHOCATCS OKCHJIbI, B COCTaBE KOTO-
pbix atoMbl kuciopoja umerT C.O., paBHyto (-2): AlL,P052, Cri®057,
Cc"0,2.

Ha3zBaHus OKCHIOB COCTaBJISIIOT aHAJOTUYHO JPYTHUM OMHAPHBIM
coeauHeHusiM, Harpumep, CaO — okcup kanpuus, Al,O; — okcua  ano-
munust, CO, — okcun yraepoaa (IV), CrO; — okcug xpoma (VI).

[Ipu Ha3BaHMM OKCHJOB MOXKHO YKa3blBaTh I'PEYECKUMHU UYMCIIH-
TEIbHBIMU (MOHO, JH, TP, TETPA) YKUCIO aTOMOB KHUCIOPOJA, IPUXOI-
meecs Ha OJIMH aTOM 2JIEMEHTa B COeAMHEHMH, Hanpumep, MnO — mo-
HookcuJ mapranina, CO, — auokcup yriepoaa, CrO; — Tpuokcug xpo-
Ma.

Oxkcunpl nogpasnenstorcs Ha HecosneoOpazyromme (NO, CO, SiO
u 1p.) u cosneobpasyromue. [locaennue oObEIUHAIOTCA B TPYIIIBI KHU-
CJIOTHBIX, OCHOBHBIX M aM(OTEpHBIX OKCUI0B. Bce oHM crocoOHbI 00-
Pa30BBIBATh COJIM IMPU B3aUMOJCUCTBUU C KUCIOTAaMU WJIM OCHOBAHMSI-
Mu. ConeoOpa3yroluM OKCHAaM COOTBETCTBYIOT COCJAMHEHMS, Ha3bl-
BaeMble IMAPOKcHAAMU. ['UIPOKCHIBI MOTYT MPOSIBJIATH CBOMCTBA, Kak
OCHOBAHUM, TaK U KUCJOT, TaK U aM(pOTEpHBIX coeanHeHnid. Hanmpumep,
CaO cootBerctByeT ruapokcua (Ca(OH),), mposBistoniuii CBOMCTBa
ocHoBaHui, SO, coorBercTBYeT ruapokcun (H,SO;), mposistomimii
cBoiicTBa KucaoTel, ZnO cootBeTcTBYeT ruapokcus (Zn(OH),), nposiB-
JSOIMN aMm(OTEpHBIE CBOMCTBA.

HexoTopbie THAPOKCHABI MOKHO MOJYYUTh MPSMBIM B3aUMO/ICH-
CTBUEM OKCHJIOB ¢ BojoH, Hanpumep, K,O + H,O = 2KOH wimn SO, +
HQO = HQSO3.

Heconeob6pazyromiue (uHauddbepeHTHbIE) OKCUABI COJICH HE 00pa-
3YIOT.
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OCHOBHBIMM Ha3bIBAIOTCS OKCHJIbl METAJIJIOB B HU3ZIIMX CTENEHAX
OKHuciieHUus: 00bvHO +1, +2, +3. FIM COOTBETCTBYIOT TMJIPOKCHUIBI, SIB-
JsroIuecs ocHOBaHUSAMH (Tadj1. 2). OKCUIbl MIETOYHBIX U IIEeI0YHO3e-
MEJIbHBIX METAJUIOB B3aUMOJEHCTBYIOT (PACTBOPSIIOTCS) C BOJIOM C 00-
pa3oBaHUEM OCHOBaHUM (PaCTBOPUMBIX B BOJE — 1ienouei). Hampumep,

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

OCHOBHBIE OKCHJIBI OCTAIIbHBIX METAJUIOB HE PACTBOPSIOTCS B BO-
JI€ ¥ COOTBETCTBYIOIIME UM THAPOKCHUIbI (OCHOBAHMS) MOJIY4alOT U3 CO-
neil peakiued oomeHa co meénoubto. Hampumep, FeCl; + 3KOH =
Fe(OH);| + 3KCl.

Tabmnuiia 2

HexoTopbie 0CHOBHBbIE OKCH/IbI M COOTBETCTBYIOLIIUE UM

OCHOBAHUSA
Oxkcung CoOTBETCTBYIOIIUN THUAPO- Hassanue
KCHUJ

K>O KOH I'mppoxeun kanus
FeO Fe(OH), I'mapoxcun xenesa (1)
Al,O; Al(OH); ['uapoxcu almroMUHUS

Kuciaorable okcuabl (WM aHTUAPUJIBI KUCIIOT)- 3TO TaKHUe OKCH-
1Ibl, KOTOPBIM COOTBETCTBYIOT TMAPOKCHUJIBI — KUCIOThI. K HUM OTHOCSIT-
cs okcuabl HeMeTalioB (Hampumep, CO,, SOs, P,O,) u OKCUIbl HEKO-
TOPBIX METAJJIOB B MX BBICIHIMX CTENECHSAX OKUCICHUS (Hampumep,
Cr+6O3, V+5205, Mn+7207).

KucnoTHble OokcHABI MOKHO paccMaTpuBaTh Kak MPOAYKTHI Je-
rujpaTaluu KucjaoT (anruapusl). Hanmpumep:

Kucaora AHTUAPHUI KHCJIOThI
H,C™ O; C™0,
H,S"°0, S™0;

HN+5 03 N2+5 OS
H;P"0, P,"0;

Takum oO6pa3zoM, 3Hast POpMyITy KHCIOTHOTO OKCHJIA, MOKHO JIET-
KO BBIBECTH (POpPMYIy COOTBETCTBYIOIIEH KHCIOTHI U HA00OpOT, 3Has
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(opMyIy KHCJIOTBI, MOKHO Hanucath (GOpMyJly COOTBETCTBYIOIIETO aH-
TUIPUIA.

AMdoTepHbIe OKCHIBI — TAKUE OKCUbI, KOTOPBIE B 3aBUCHMOCTH
OT YCJIOBUM MPOSBJISIOT U OCHOBHBIE, U KUCJIOTHBIE CBOMCTBA, T.€. MO-
I'yT B3aMOJCHCTBOBATh KaK C KHUCJIIOTAaMM, TaK U ¢ OCHOBaHMsIMH. K
HUM OTHOCSITCSA OKCHUJIBI ITMHKA - ZnO, amomunus — Al,O5, xpoma (I1I) —
Cr,05, mapranana (IV) — MnO, u ap. AMdoTepHble OKCUJIbI HYKHO 3a-
IIOMHUTB!

IIPUMEP 2. Kakue u3 oxcuunon: P,Os, CaO, Na,O, Mn,0O-,
N1,03, ZnO, Al,O3, S10; - otHOCATCS K ocHOBHBIM? K kucinotHeiM? K
aMm@oTepHbIM? 3aNUIINTE UX HA3BAHMUS.

OTBET: K 0CHOBHBIM OKCHJIaM OTHOCSITCSI OKCHJIbl METAJJIOB MPH
HEBBICOKHX CTEIEHSIX OKHUCICHMs. M3 NMpUBEAECHHBIX OKCHJIOB OCHOB-
HbIMU sBISIOTCS: Na,O (okcun Hatpusi), Ni,O; (okcua Hukens (I11)),
FeO (okcup xenesa (1I)).

K xucnoraeim otHocsarcs: P,0Os (oxcua dochopa (V)), Mn,O;
(oxcun mapranna (VII)), Si0O, (okcun kpemuus (IV)), 1.x. P,Os u S10, —
3TO OKCHJBI HEMETALIOB, a Mn,0O; — okcua Mapranua B Beiciiend C.O.
(+7).

Zn0O (okcun uHka) U Al,O3; (OKCUJ AIFOMHHUS) OTHOCSITCS K aM-
(OTEpHBIM.

4.2 KIACCU®UKALINSA 1 HOMEHKJIATYPA OCHOBA-
HUU

HaszBanue ocCHOBaHUSI CTPOHUTCS CIEIYIOMMM OOpa3oM: CHadaia
YKa3bIBACTCSl CJIOBO «THIPOKCHUI», 3aTEM Ha3BaHUE MeTalljla Ha pyc-
CKOM $I3BIKE€ B POJMUTEIIHLHOM IMAJICKE M €ro BAJICHTHOCTh (€CIU METall
UMeEET TepeMeHHYI0 BajieHTHOCTh). Hampumep, Cu(OH), — rugpokcuj
menu (I0).

OcHoBaHUs TOAPA3ETAIOTCS HA PaCTBOPUMBIE B BojE (IIENOUN) U
HEPaCTBOPUMBIE B BOJIC.

K pacTBopuMBIM B BOJIE OCHOBAHUSIM OTHOCSITCSI TUJIPOKCHIBI I11€-

JIOYHBIX MW MMCJIOYHO-3CMCIIBHBIX MCTAJIJIOB W aAMMOHUA. HaHpI/IMep,
NaOH, KOH, Ca(OH),, NH,OH.
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HepacTBopuMble OCHOBaHHMSI COCTAaBJISAIOT IOAABJISIIONIEE OOJIb-
IMIMHCTBO COEAMHEHUN NaHHOW rpynnsl BemiecTs, Hanpumep Cr(OH); -
rugapokcua xpoma (II1), Ni(OH), - runpokcua nHukens (I1).

JI1s1 HEKOTOPBIX THAPOKCUJIOB MPUHATHI TEXHUUYECKHWE HA3BaHUA:
eaxkuit HaTp (ruapokcua HaTpus) - NaOH, eakuil kanu (THIPOKCU]T Ka-
mus) - KOH, enkuii 0apuii (rugpokcus 6apus) — Ba(OH),.

ITo kucnotHocTu (uncity noHoB OH , oOpa3yromuxcs mpy MoJHOU
JTMCCOLIMAIIN, WIM KOJUYECTBY CTYIIEHEH IUCCOLMAllii) OCHOBAHMS
noApa3/IeNIAl0T Ha OJHOKHUCJIOTHBIE (TIPU MOJHOM AMCCOIMAIMK 00pa-
3yercs oaqud noH OH ; oiHa cTymeHp auccormanuu), Hanpumep, KOH,
LiOH, 1 MHOTrOKHC/JIOTHBIE (TIPU TOJHOW AMCCOIHUAIMHU TOJYy4aeTCs
oonpiie ogHoro nona OH ; 6osiee ogHOM cTyrnieHu auccormanuu). Cpe-
JI1 MHOTOKHUCJIOTHBIX OCHOBAHHUH pa3inyaroT ABYXKHCJOTHBIE (Halpu-
mep, Sn(OH),), Tpéxkuciornbie (Fe(OH);) U 4eThHIPEXKHUCIOTHBIE
(Th(OH),) ocHOBaHwusl.

Brigensitor rpynmny TMAPOKCHUJIOB, KOTOPbHIC MPOSBISIOT XUMHYE-
CKYIO IBOMCTBEHHOCTh. OHU B3aMMOJICHCTBYIO KaK ¢ OCHOBAHUSIMHU, TaK

u ¢ kuciaotaMu. Mx Ha3biBaroT amdorepHbiMU TuApokcuiamMu (Zn(OH),,
Al(OH);, Be(OH),, Sn(OH),, Pb(OH),, Fe(OH);3, Cr(OH);).

4.3 KUCJIOTbI (KITACCUDPUKAILINA, HOMEHKJIATYPA)

ITo cocTaBy KUCIIOTHI JEISATCS Ha KUCIOPOJACOAEpIKAIINE U OCCKU-
ciopoaubie. K 0eCKUCIOPOAHBIM KUCIOTaM OTHOCSTCS TaKUE KUCIIOTHI,
B MOJIEKYJIaX KOTOPBIX HE COJEPKUTCS KUciaopoa. [Ipumeps 6eckucio-
poanbix kucnot: HC1 — constHass KHUCIIOTa, WM XJIOPUCTOBOAOPOIHAS;
HF - nnaBukoBasi, wim ¢propucroBoiopoanas; H,S — cepoBonopogHasi.

CBoe Ha3BaHUE OCCKHUCIOPOIHBIC KUCIOTHI MOJY4Yal0T OT PYCCKO-
ro Ha3BaHMsS 0OPA3YIOIIETO KUCIOTY AJIEMEHTa ¢ MpUOaBJICHUEM CJIOBa
«BOJOPOIHAS.

B kucnopojcosepKaiux KHUCJIOTaX B COCTaB MOJIEKYJI BXOJAT
aToMbl kucaopoja. Kaxmoit kuciaopojcoaepkaiieid KucjioTe COOTBET-
CTBYET KHUCJIOTHBIM OKCHUI. [IpumMepnl KUCIOpOICOAEPKAUX KHUCIIOT:
HQSO4, HNO3, HQCI'O4, H2CO3.

HaszBanue kuciopojcoaepkaiiux KUcioT COCTaBIISIETCS OT Ha3Ba-
HUSI HeMmeTasula (KHUCJIOTooOpa3oBaTelis) ¢ MpUOABICHUEM OKOHYAHUS
«Has» u pexe «Bas». Hanpumep, H,CO; - yronshas, H,S103 — kpeMHe-
Basl.
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Eciau xe syeMeHT, 00pa3ylonuil KUCIOTY, HMPOSBISET MEePEMEH-
Hble C.O., TO yKa3aHHbIC OKOHYAHUs "Has' MCIIOJIb3YIOTCS B HA3BaHMUSIX
KHCJIOT, KOIJIa KHUCJIOTOOOPa3yIoIIMH 3JIEMEHT TMPOSBISIET BBICIIYIO
C.O., nanmpumep, H,SO4 — cepnas kucnora. Eciu ke 37€MEHT MpOsIBIIS-
et 6osiee HU3KYI0 C.O., OKOHYaHUE B Ha3BaHUU KUCIIOTHI OyeT "ucras'.
Hanpumep, H,SO; — cepHucTasi.

HaunOonee yacto BcTpeuaromuecs: KUCIOThI NPEICTaBICHbI B Ta0-
jumiie 3.

ITo ocHOBHOCTH (10 umcTy HMOoHOB H', o6pasyrommuxcs mpH mod-
HOM IHMCCOLMAINY, WIH KOJIMYECTBY CTYNEHEH AUCCOIMAILMN) KUCIOTHI
NOAPA3ACISIIOT HA OAHOOCHOBHBIE (IIPU MOJHOM AMCCOLMAIMU 00pasy-
erca oauH uoH H'; omHa crTymens aucconmuanuu), Hampumep, HF,
HNO;, HCI1, CH3;COOH, 1 MHOroocHOBHbI€ (IIpU TOJTHON AHUCCOIMA-
LI TIONy4aeTcs Gonbiue ogHoro noHa H'; Gonee oHOI cTymeHH muc-
coruanuu). Cpeid MHOTOOCHOBHBIX KHCIOT Pa3inyaroT JBYXOCHOB-
Hble (Hanpumep, H,SO,4) u TpéxocHoBubie (H3PO,).

B kucnopoacoaepxamux KUCIOTaX B JUCCOIMALUA YYAaCTBYIOT
TOJIBKO aTOMbI BOJIOPO/Ia, COEIMHEHHBIE C IIEHTPAIbHBIM aTOMOM 4Yepe3
kucinopoa. Hanpumep, H;PO, (dbochopHoBatucTast kuciora) siBasercs
OJIHOOCHOBHOM, MpH €€ IHUccolManuu o0pa3yeTcs OJUH KaTUOH BOJIO-
pona: H;PO, = H" + H,PO, .

ITPUMEP 3. V13 nepednClIeHHbIX HIKE (POpMyIT BBIMUIIUTE (HOp-
myinbl kucnot: H,CrO4, NaOH, H;PO,4, Cu(OH),, H,SOs. [alite Ha3Ba-
HUS 3TUM KHUCJIOTaM. YKa)KUT€ OCHOBHOCTh KHMCJIOT, HA30BUTE aHTUJIPHU-
IIbI 3TUX KHUCJIOT.

+6 +6

OTBET: H,Cr "O4 — xpoMoBas KUCJI0Ta, ABYXOCHOBHas, Cr O3 —

AQHTUIPHT KUCIIOTHI.
+5

H;PO, — oprodochopnas kucnora, TpexocHoBHas, P, "Os — an-

ruapu opToPocPopHON KUCIOTHI.
+4 +4

H,S "O3; — cepHucTasa kuciora, IByXOCHOBHas; S 'O, — aHTUIPHUT

CEPHUCTON KUCJIOTHI.

4.4 COJIN (KIJACCUDPUKALUA, HOMEHKJIATYPA)

JIro0ast conp mpeacTaBisieT coOOM MPOAYKT 3aMEIlEHUsT aTOMOB
BOJIOPOJIa B MOJIEKYJIaX KHUCIOT aTOMaMH METAJIOB, WU THAPOKCHIIb-
HBIX TPYIIT B MOJICKYJIaX OCHOBAaHUM Ha KUCJIOTHBIC OCTATKH.
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Conu noapa3aesitoTcsl Ha cpeHue (HOpMallbHBIE), KUCIbIE (TH-
POCOJIN), OCHOBHBIE (THAPOKCOCOJIN), IBOMHBIE.

CpeaHMMH HA3BIBAIOTCS TAKUE COJIU, KOTOPHIC SIBJISIIOTCS MPOIYK-
TaMH TIOJIHOTO 3aMEILEHUsI aTOMOB BOJIOPOJia KUCJIOThl METAJJIOM, WUJIH
TUAPOKCUIIBHBIX T'PYNI OCHOBAHMWSI Ha KHUCJIOTHBIE OCcTaTKH. [Ipumepbl
cpeanux coneit: NaCl, CaSQO,4, AI(NO3);, Mg3(POy),, FeS.

KucabIMu Ha3bIBAIOTCSI TAKUE COJIM, KOTOPBIE SIBJISIIOTCS TTPOIYK-
TaMH HETOJHOI0 3aMEIIIEHUs aTOMOB BOJIOPOJa B KUCJIOTE aTOMaMu Me-
Tajia. Kucieie comu 00pa3yroT TOJIbKO MHOIOOCHOBHBIEC KUCIOThI. Ha-
IIpuMcep, NaHCO3, Ca(HCO3)2, NazHPO4, KHS.

OIHOOCHOBHBIE KUCIOThI KUCHBIX COJIEH HE 00Pa3yIoT.

OCHOBHBIMM Ha3bIBAIOT TAKUE COJIU, B MOJIEKYJaX KOTOPBIX KPO-
Me MeTajula U KHUCJIIOTHOTO OCTaTKa, COACPYKUTCS OJIHA WJIM HECKOJBKO
TUAPOKCUWIBHBIX Tpymnn. OCHOBHBIE COJM MOXHO pacCMaTpUBaTh Kak
OPOAYKT HEIMOJHOTO 3aMEIEHHUsI THIAPOKCOTPYNI  MHOT'OKHCIOTHBIX
OCHOBaHUU KuCIOTHbIMU octatkamu. Hampumep, CuOHCI — npoaykt
3aMmelieHus: B ABYXKUCIOTHOM ocHoBaHuu Cu(OH), ogHo# ruapokco-
rpynnsl (OH') Ha kucnotHbii octatok Cl ; AIOHSO,4 — mpoaykT 3ame-
IIEHUs B TpEeXKUCI0THOM ocHoBaHuM Al(OH); IBYX TMApPOKCOrpyIn Ha
KHCJIOTHBIN ocTaTok SO, .

JIBOMHBIMHM HA3BIBAIOTCS TAaKUE COJIU, KOTOPHIE SIBJISIOTCS IPO-
TYKTaMH 3aMEIIeHUs] aTOMOB BOJIOpOAa B JIBYX- WJM MHOTOOCHOBHOM
KHMCJIOTaX aTOMaMM HE OJTHOIO MeTajljia, a JIByX pa3nudyHbix. Hanpumep,
KAI(SO4)2, MgCa(CO3)2

[To mMexnyHapoJIHOM HOMEHKJIATypPE HA3BAHUE COJIM KaXKIOM KH-
CJOTHI MPOUCXOAUT OT JIATUHCKOTO HA3BaHMSI KHUCJIOTHOIO OCTaTKa C
okoHYaHueM "at" (eciau cosieoOpa3yromMil AJIEMEHT MPOSIBISET BBIC-
mryto C.0.), unu "ut" (ecnu - Oonee Hu3kyw). Hampumep, conu cepHoit
xuciors (H,S™ O4) umenyrores cynbdaramu, cepuuctoii (HpS™*0;) -
cyabduramu, asotaoit (HN"0s) — mutpatamu, (HN0,) — HuTprTamMu
(Tabm. 3).

B COOTBETCTBUU C 3TUM PACCMOTPEHHBIE BBIIIE COJIM HA3BIBAIOTCS:
CaSO, — cynbdar kanbuus, AI(NOs3); — HUTpaAT ATFOMUHUSL.

Ecnu mertamn coiv MMEET MEepeMEHHYI0 BaJIeHTHOCTh, TO IOCIIE
Ha3BaHMs MeTajljla YKa3blBA€TCS €ro BaJIGHTHOCTh PUMCKUMU HUppaMH,
Hanpumep, Cuz(POy), — oprodocdar meau (1I).
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HaszBanue cosnelt OeCKHUCIOPOAHBIX KHCIOT OKAaHUYMBAKOTCA Ha
"un". Hanpumep, NaBr — Opomun Hatpus, FeS — cynsdua xenesza (II),
SnCl, — xnopua onosa (IV).

B Ha3BaHMAX KUCIBIX COJIEM K UCXOAHOMY HA3BaHUIO CPEIHEN CO-
71 100aBJISIIOTCS yacTUIlpl "ou" win "tuapo" — eciau OJuH aToOM BOJIO-
pOJa COAEPKUTCS B COCTABE COJIM, a €CJIM JIBA aTOMa — TO 'AUTUIpo".
Hanpumep. NaHCO; — runpokapOonat Hatpusi, Na,HPO,4- ruapodoc-
¢dat natpus, NaH,PO, — nuruapodocdar HaTpus.

Tabmnuia 3
CoJi1 4aCTO BCTPEYAOMIMXCH KUCJIOT

Ha3Banue kucior dopmyiia KUCIOThI HazBanue conen
a30THas HNO; HUTPATEI
a30TUCTAast HNO, HUTPUTEI
OpOMMCTOBOJIOPOTHAS HBr OpOMMIbI
VOJIMCTOBOAOPOIHASA HI WOIUIBI
KpPEMHUEBAs H,S10; CHUJIMKATHI
MaprasieBas HMnO, IIEPMAHTaHATHI
cepHas H,SO, cyJb(aTsl
CEpHHUCTAS H,SO; CYJIb(UTHI
CEpPOBOJIOPOIHAS H->S CyJbhu bl
XJI0pOBOAOPOIHAS HCI XJIOPHUBI
(consHas)
yTOJIbHAS H,CO; KapOOHATHI
YKCyCHasi CH;COOH areTaThbl
dbochopHas H;PO, dbocdaTe
dbochopucras H;PO; dbochuTs
DTOPUCTOBOIOPOAHAS HF bTopuIbI
(TUTaBUKOBAsT)

XJIOPHOBATHUCTAs HCIO TUIIOXJIOPUTHI
XJIOpHas HCIO, nepXJI0paThl
XpOMOBasi H,CrO,4 XpOMAaThl
TUXPOMOBAs H,Cr,0O, JTAXPOMATHI
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IHTPUMEP 4. 3anumute GopMyJibl CICIYIOMMNX COJICH: a) CYib-
dara sxenesa (III); 0) runpoxkapboHaTa MarHus; B) THIPOKCOXJIOPUA
AITFOMHUHUSL.

OTBET: CynbdatamMu Ha3bIBAIOTCS COJIM CEPHOM KHCJIOTHI, KH-
cioTHBIH ocTatok eé — SO,”, HOHBI XKenesa — Tpexsapsaubie (3+). B
dbopmyIie conu oOIIUi 3apsi/i HOHOB METaljla JIOJHKEH ObITh paBEeH 00-
eMy 3apsiy KUCJIOTHBIX OCTAaTKOB. 3HAUUT opMyiia cylibdara xene3a
(III) — FCQ(SO4)3.

['mapokapOoHAaT MarHusg — KHUCJas COJb YrOJbHOM KHUCIOTHL. B
dopmyny kapOOHaTa MarHusi BXOJIUT MOH MarHus ¢ 3apsiaoM (+2) u of-
HO3apSAHBIA  KUCJIIOTHBIA ~ OCTAaTOK  YIrOJIbHOM  KHUCIIOTBI — —
HCO; ,mo3TOMY HOH MarHusi MOKET IPUCOECIUHATh K ce0€e JIBa KUCIIOT-
HbIx octatka HCO; , otcrona ¢popmyna conmu — Mg(HCOs),.

['MaApOKCOXIOpUT ATIFOMUHUSA — OCHOBHAS COJIb, SIBJISIOLLIASACS MIPO-
IyKTOM 3amenienus: B ruapokcuae amomunusa (Al(OH)s) aByx rumpo-
KCOTPYII Ha OHO3apsAIHbIN KUCIOTHBINA ocTatok (C1 ), popmyna conu
AIOHC.

5. XUMMUYECKHWE CBOMCTBA OCHOBHBIX KJIACCOB
COEJJUHEHWHA U B3AMMOCBS3b MEX1Y HUMHA

5.1 CBOMCTBA OKCHUJIOB

1. BaxkgelnmmM XMMHUYECKHUM CBONCTBOM OKCHIOB SBJISIETCA HX
B3aMMOJICUCTBHUE C KUCIOTAMHU M OCHOBAHMSIMU, IPUBOIAIINE K 00pa3o0-
BaHUIO coser. C KUCIIOTaMU B3aMMOJICHCTBYIOT OCHOBHBIE OKCHUJIBI:
CaO + HQSO4 = CaSO4+ HQO,

C OCHOBaHMSIMHU — KHUCJIIOTHbIC OKCHUBI:
C02 + 2NaOH = N32C03 + HQO

AMdoTepHbIC OKCUBI C KUCJIOTaMH BEYT C€0s1 KaKk OCHOBHBIEC
Al,O, + 6HC] = 2AICl; + 3H,0,

a C OCHOBAaHUSIMU BEIYT CEOSl KaK KUCIOTHBIE
A1203 + 2NaOH = 2N3A102 + HQO

2. OCHOBHBIC M KHCJIOTHBIE OKCHJBI CIIOCOOHBI B3aMMOJICHUCTBO-

BaTh JIpYT ¢ Apyrom ¢ oopazoBanueM coneir. CaO + CO, = CaCO;
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5.2 CBOMCTBA OCHOBAHUM

1. OcHoBaHUs B3aMMOJACHCTBYIOT C KHUCJIIOTaMH C OOpa3oBaHUEM

COJIM Y BOABI (peaKius HEUTPATU3AIINHN ):
2NaOH + H,SO4 = Na,SO,4 + 2 H,O Fe(OH), + 2HCI1 = FeCl, + 2 H,0O

2. llenoyn B3auMOACHCTBYIOT C aHTHUJPUJAMH KHUCJIOT (KUCIOT-

HBIMHM OKCHJIAMH ):
2NaOH + 8102 = NaQSiO3 + HQO C&(OH)Q + C02 = CaCO3 + HQO

3. llemoun B3aMMOAEHCTBYIOT C PACTBOPAMH PA3JIUYHBIX COJEN

(OJIMH U3 MPOJYKTOB BHITIAJIACT B OCAIOK):
2NaOH + CuSO4 = Cu(OH),| + Na,S0O;, .

OTUM IYTEM MOXHO IMOJYYUTh TPYJHO PACTBOPUMBIEC B BOJIE OC-
HOBAHMSL.
4. BOJIBIIMHCTBO HEPACTBOPUMBIX OCHOBAHWUW IIPU HATPEBAHUH

pazyararoTcsi: Cu(OH), = CuO + H,0.
[Ilenoun yCTONYUBEI K HATPEBAHUIO.

5. AmdorepHble THAPOKCHUABI B3aMMOJCHCTBYIOT C KHCJIOTaMU
(MposBIISIl OCHOBHBIE CBOMCTBA, aHAJIOTUYHO I1I€JI0YaM METaJUIOB C He-
BeIcoKkoi C.O. ux atromoB), Al(OH); + 3HCI1 = AICl; + 3H,0,

a TakXKe CO IesioyaMu (IIPOsIBIISISE KUCJIOTHBIE CBOMCTBA), MPOIYK-
TaMHW B3aUMOJCHCTBHUS B 3TOM CJydae SBJSIOTCA COJIM THIPOKCHUIOB —
kuciaoT: Al(OH); + NaOH = NaAlO, + 2H,0.

NaAlO,— conp meraamomuHueBor kuciotel (HAIO,), ornmyaro-
HIeiics 1o cocTaBy OT opToantoMuHueBoil kucioTel (H3AlO5) Ha Mone-
KYJTy BOJBI.

5.3 CBOMCTBA KUCJIOT

1. KucinoTel B3auMOJEHCTBYIOT ¢ OCHOBaHUSIMU (peakiiysl HEUTpa-
auzanmn): 2HC1 + Cu(OH), = CuCl, + 2H,0.

2. KucnoTel B3aMOJEHUCTBYIOT C OCHOBHBIMU OKCHUJIAMM:
MgO + 2HCl = MgCl, + H;O0.

3. KHucinoTel B3aMMOAEHUCTBYIOT € COJISIMU, IIPH YCIIOBUH, YTO OJUH
U3 TIPOJIYKTOB OYJET WK TPYAHO PACTBOPUMBIM, UJIU CJIA0BIM 3JIEKTPO-
JINTOM, WJIH Ta30M: CaCOj; + 2HNO; = Ca(NO3), + H,O + CO»1,
AgNO; + HCl = AgCl| + HNOs,
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2NaNO, + H,SO,4 = Na,S0,4 + 2HNO, (HNO, — cy1a0blii 3JI€KTPOJIUT).

4. Kucnotsl B3aMMOACUCTBYIOT ¢ MeTauiaMu. [Ipr 3TOM KHUCIOTHI
YCIIOBHO Pa3JIEsOT HA JBE TPYIIIbI: KUCIOThI-HEOKUCIUTENN U KUCIIO-
ThI-OKUCITUTEIH.

OKucnuTenbHOE AEUCTBUE KUCIOM-HEOKUCIUumeseu OCYIIECTBIIA-
€TCsl 32 CYeT MOHOB Boaoponaa. CxeMa mpoiiecca B3aUMOJICHCTBUSL Me-
Tajia ¢ kucioror-ueokucaurenem (HCI, H,SO4paz0.):

Meé’ + H.An — MeAn, + H,

Hanpumep. Zn + H,SOy) = ZnSO4 + H,

K kucromam-oxuciumensam (OKUCIUTEIBHBIE CBONCTBA MPOSBIISET
aHMOH KucJIoTHOro octatka) otHocsaTcas HCIO;, HNOs, H,SO4 (Tonbko
KOHIICHTPUPOBaHHAs), Iapckas BOAKa (CMECh COJISTHOM M a30THOU KH-
cinor). Cxema mporecca B3aUMOICHCTBHS MeTallla C KHCIIOTOM-
OKHUCJIUTEIIEM:

M’ + H. 30, — conv + npodykm eoccmanoeénenus + H,O

CocTtaB poayKTa BOCCTAHOBJICHUS 3ABUCUT OT YCIIOBUM MPOTEKA-
HUS PEaKIUU: OT KOHLUEHTPALMKU KUCIOThI, CTEIIEHH YHCTOTHl METasia,
OJTHOPOJIHOCTH €T0 CTPYKTYPhI, HUIMYNU MPUMECEH U T.I1.

Kak mpaBwiio, i yu4eOHBIX II€JIed, TPUMEHSIOT CICIYIOIINUE J0-
MYIICHHUS:

[Tonoxxenne me- Kucnora [TpoayKT BOCCTaHOB-
TaJUIOB B PSAY JICHUS
HaIPSHKCHUS
Li— Al H,SO, (koHLIEeHTpUpPOBaHHAS) H,S
HNO; (koH1IEHTpUpOBaHHAs ) NO (N,O)
HNO; (pa3z0aBieHHast) NH; (NH4NOs)
Ti—H H,SO, (koHLIEeHTpUpOBaHHAS) S
HNO; (koHIIEHTpUpOBaHHAS) NO (N,O)
HNO; (pa3z0aBieHHast) N,
Ge - Au H,SO, (koHLIEeHTpUpOBaHHA) SO,
HNO; (koH1IEHTpUpOBaHHAs ) NO,
HNO; (paz06aBieHHast) N,O (NO)

HaHpI/IMep, Cu + HNO3(K) = CU(NO3)2 + 2N02 +2H20
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KoH1ieHTpupoBaHHbIE CEpHAsA U a30THAsI KUCJIOThl B OOBIYHBIX YyC-
noBusix (0e3 HarpeBaHUs) TACCUBUPYIOT JKEJI€30, KOOAIbT, HUKENb,
ATIOMUHUM, XpOM, TUTaH, CBUHEII, T.€. HA IOBEPXHOCTH 3TUX METAJJIOB
o0pa3zyeTcs HepacTBOpUMas IIJICHKHU MPOAYKTA 3TOr0 B3aUMOJICHCTBUSI.

Fe, Co, Ni, Al, Cr, Ti + xonu. HNO; — Me, O, + NO, + H,O
Fe, Co, Ni, Al, Cr, Ti + konu. H,SO, — Me, O, + SO, + H,O
Pb + KOHII. HQSO4 —> PbSO4 + 802 + HQO

5.4 CBOMCTBA COJIEA

1. Conu B3aUMOJIEMCTBYIOT CO IIEI0YAMU:
NiCl, + 2KOH = Ni(OH), | + 2KCl.
2. Coum B3aUMOAECHUCTBYIOT C KUCIIOTAMMU:
FeS + 2HCI = FeCl, + H5S.
3. Conu B3aUMOACHCTBYIOT MEXAY COOON MPU YCIOBUH, UTO OJUH
U3 MPOAYKTOB OYJIET TPYIHO PACTBOPUMBIM:
BaC12 + CUSO4 = BaSO4l + CUCIQ.
4. PacTBOpHI CoJie B3aUMOJECHCTBYIOT CO CBOOOJHBIMU MeETajlia-
MU, TIPY 3TOM 00Jiee aKTUBHBIA MeTall (CTOSIIIUN B Py HalpsS>KEHUM
JIEBEE) BBITECHSET METALIbI, CTOAIINE IIPaBee B PAAY HANPSHKEHUHN (Me-
HEee aKTUBHBIE) U3 pacTBopa ux cojeil: Zn + CuSO4 = ZnSO, + Cu.
Peakuimm B3auMoaeMCTBHUS COIEH CO IIeJI0YaMHU, KMCJIOTaMHU, C CO-
JSIMA OTHOCSITCS K peakiusiM oOMeHa (peakuuu 1-3), peakius 4 — K pe-
aKIUsM 3aMENICHUS.

IIPUMEP 5. Yxaxurte K KaKUM KJIaccaM COSIUHEHUN OTHOCSTCS
BemectBa HC1, CO,, Ca(OH),, FeS, NO; naiite um Ha3BaHus. Mexay
KaKUMH W3 HHUX BO3MOXXHBI B3aumojcucTBusi? Hanumwnre ypaBHEHUA
peakuui. K kakomy TuIly B3auMOJECUCTBUSI OTHOCSTCS 3TH PEAKIINU ]

OTBET: BemectBa CO, u NO — okcuapl, CO, — okcup yriiepoaa
(IV), NO — oxcun azota (II); HCI - kucnora, XJI0puCTOBOAOPOIHAS
(conmsanas); Ca(OH), — ocHOBaHue, TUAPOKCU Kaiblusi; FeS -cob,
cynbbun xenesa (II).

Bo3MoOKHBI B3aUMOJICUCTBUS:
a) FeS + 2HCI = FeCl, + H,S - peakuust oOmMeHa, peakiysi UJeT B Ha-
npaBJjeHUU 00pa3oBaHus razooopasnoro Bemectsa (H,S)
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0) CO,+Ca(OH), = CaCO3 + H,0 — peakiiuss HOHHOTO 0OMEHa, peaKIus
UJCT B HamNpaBJICHUU OOpa30BaHUs TPYAHOPACTBOPHMOTO BEIIESCTBA
CaCO;

B) 2HCI + Ca(OH), = CaCl, + 2H,0 — peakius oOMeHa (HeHTpaiu3a-
UK, UACT C 0Opa30BaHUEM MaJIOUCCOIMUPYIOIINX MOJIEKYI BOIBI.

IHIPUMEP 6. Hanmmwre ypaBHEHUS PEaKUW, IPU MOMOIIU KO-
TOPBIX MOXHO ocyilecTBUTh npeppaimienus: Fe(NO;z), — Fe(OH), —
Fe(OH); — Fe,O; — FeCl; — Fe. Ykaxure, K KakoMy THITY peaKIui
OTHOCSITCS 9TU B3aUMOJICHCTBHUSI.

OTBET: Ilpu cocTaBiE€HHM YPaBHECHHUW PEAKIHMN NPEBPALLCHUS
HEOOXOJAMMO ONUPATHCS HA CBOMCTBA XapaKTEPHBIE JIJISl KJIACCOB HEOP-
TraHUYECKUX COECIMHEHUI.

1. T'unpoxcun xenesa (II) odpazyercst npu B3aUMOJEHCTBUN HUT-
pat xkene3a (II) ¢ pacTBOpUMBIM OCHOBaHHUEM, HAIPUMEP, C TUAPOKCH-
JIOM HaTpusl:

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

2. Fe(OH); obpa3zyercsa npu okucienuu Fe(OH), kucnopomgom B
PUCYTCTBUU BOJIBI:

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

3. Ilpu nmpoxaymBanuu ruapokcuaa xkenesza (III) nmpoucxoaur ero
paznokenue Ha okcu xenesa (11I) u Boay:

2FC(OH)3 = FCQO3 + 3H20

4. Xnopua xene3a (III) MOXKHO MOMYy4UTh, NEUCTBYS HA OKCH]L
xenesa (I1T) kucnoroi, HanpuMep, COJSTHOM:

Fe,O; + 6HCIl = 2FeCl; + 3H,0.

5. Merannuueckoe kKejie30 MOXKHO NOJIYy4YuTh, JEUCTBYS Ha pac-
TBOp XJjopuaa xkeineza (III) Oonee akTUBHBIM METaJJIOM, HalpUMED,
ATIOMUHUEM:

FeCl; + Al = AICI; + Fe.

6. OCHOBHBIE CTEXUOMETPUYECKUE 3AKOHbI

B mro0n1x Imponeccax BCCraa UMECT MCCTO M3BMCHCHHUC DHCPIrUu, a
3HAYUT U U3MCHCHUEC MACCHI.

Am = AEA,

8
rJie m- Macca, ¢ — CKopocTh cBeTa B Bakyyme. C =3 10° m/cek.
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B xumunyeckux peakuusx AE HeBenmuko (cotHu k/[k), a Am-
OUY€Hb MAJIO U €l MOKHO TTpeHeOpeub. [[03TOMy B XUMHUECKUX peaKIIu-
X, KaK ¥ BO BCEX MPUPOIHBIX SIBIICHHUSIX U MPOLIECCAX BBITOJIHACTC:

1). 3aK0OH COXpaHEHMsI MAcChl: Macca Geujecms, 8CMynarouux 6
XUMUYECKYIO PeaKyuro, pasHa macce eewecms, obpazoeasuiuxcs 6 pe-
3yavmame peakyuu.

Cremyer oroBOpUThLCS, UYTO B SIACPHBIX IIpoIieccax, Ie MPOUCXo-
JUT pacIleIICHHe aTOMHBIX S7ep, U B dHepreTuke, rae AE cocrapiser
MJIH. 1 MIpA. kJ[x 1 Am Oosbioe (el Henb3st peHeOpeyb), 3aKOH CO-
XpaHEHUs MacChl HE CpadaThIBAET.

Ha 3akoHe coxpaHeHusi MacChl OCHOBaHbl M3YyUEHUE PEAKIUN Me-
KAy OTACIbHBIMU BELIECTBAMHU W KOJIMYECTBEHHBIA XMMHUYECKHUI aHa-
1m13, 0€3 KOTOPOTO HENb3s N3y4aTh COCTAB CJIOKHBIX BEIIECTB.

2). 3aKOH MOCTOSIHCTBA COCTABA: BCAKOE UUCHOE 8euecmso He3d-
BUCUMO OM CNnocoba e20 NOJYYeHUs umeem NOCMOAHHBIU KauecmeeH-
HBIU U KOJIUYEeCMBEHHbIU COCMAS.

OTOT 3aKOH BBINOIHAETCA ISl Ta3000pa3HBIX U KUJIKUX BEIIECTB,
HO MHOTME KPHUCTAUIMYECKHUE BEIIECTBA COXPAHSIOT CBOIO CTPYKTYPY
IPU IEPEMEHHOM COCTAaBE.

Kak BbITEKaeT M3 3aKOHA MOCTOSHCTBA COCTaBa, AJIEMEHTHI B3au-
MOJECHCTBYIOT MEXIY COOOM B CTPOTrO OMpPEACICHHBIX KOJIMYECTBEHHBIX
COOTHOIIICHUSX.

Enununei koanuecTBa BellecTBa SIBISICTCS MOJIb.

Monw - konuuecmeo sewjecmea, cooepxcaujee CMoONbKO CMPYK-
MYpPHLIX eOUHUY (AMmoMo8, UOHO8, MOJEKYl U M.0.), CKOJIbKO cooep-
orcumest amomos & 12,0 2 usomona yenepoda > C.

Macca oaHOro MoJIsl BEllecTBa Ha3bIBAETCS MOJIIPHOU Maccoul U
UMEET CIMHUILY U3MEPEHUS I/MOJIb.

Yucno moneit BemiecTBa (V) paBHO OTHOIIEHHWIO MAacChl BEIIIECTBA
(m) k ero moJispHOU Macce (M).

v=m/M
ITPUMEP 7. Onpenenute Maccy 5 Mojib okcujaa yriaepoaa (IV).

PEIIIEHUE: OnpenensieMm mossipayro maccy CO;:
M (CO;) = Ar(C)-N(C) + Ar(O) -N(O),
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rae Ar — OTHOCUTENIbHASI aTOMHAs Macca 3JIEMEHTA,
N — KOJIMYECTBO aTOMOB AJIEMEHTA B COEAMHEHUU

M (CO,)=12-1 + 16-2 = 44 v/mo1b.

Haxoaum maccy CO,, ucnomnniys Gopmyiy:

m=M:-v, m (CO,) =35 monb - 44 r/moinb = 220 r.

OTBET: m (CO,) =220 .

3. 3akoH ABoraapo (0JMH U3 OCHOBHBIX 3aKOHOB €CTECTBO3HAHHUS): 8
PasHbIX 00vemax oobIX 2a308 npu 00uHakoswvlx ycioeusx (p, T) co-
0epaAHcUMCst OOUHAKOBOE YUCTO MOJEKVIL.

CnencrtBus:

1) Ilpu oounakosvix ycinogusx 1 monwv 11006020 2aza 3anumaem 0OUHAKO-
bl 00vEM.

2) Ilpu nopmanvuvix ycrosusx (1.y.) 1 monv pasiuuHvlx 2a3o8 3aHuMa-
em 0bvem 22,4 11, Komopwlil HA3bl8AEMCs MOAAPHLIM 00vbemom (Vim).

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

ITPUMEP 8. Bolunciuth, Kakol 00beM (H.y.) 3aiimyT 1,5 Mo
azoTa.

PEIIIEHUE: 1 monb a3ota 3aHuMaer npu H.y. 22,4 1. Ciaenosa-
TeIbHO, 1,5 Mouist 3aiimyT 00beMm 22,4 -1,5 = 33,6 1.

OTBET: V=336 1.

3) Ooun monv 1106020 Gewecmea coOepIHcUm OnpeoeieHHOe YUCIIO
CMpPYKMypHoIX eounuy N, (uonos, amomos u m.o.).

Na = 6,02:10% (ancno ABoragpo)
IHTPUMEP 9. CKOJIBKO aTOMOB COAEPKUTCS B 2 MOJISIX yriaepojaa?

PEIIIEHHE: 1 wmons yriepoma comepsxkur 6,02:10% aTomos.
CnenoBarenbHO, 2 MOJS yIJEpOJa COJEpKaT 2-6,02-1023=12,04-
10*aTomoB.

OTBET: N = 12,04:10"aTom0B.

3) Monaspuas macca eaza unu napa pasHa Npou38e0eHuro e2o NI0mHo-
CMuU no OMHOWEHUIO K TH000M) OpYyeoM)y 23y HA MOIAPHYIO MACC) NO-
ClleOHe20.

M2=Ml"1'd
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rjae Mr; — MoJiekyJisipHas Macca raza (1);
Mr, — MonekysipHast Macca rasa (2);
d — oTHOCHUTENBbHAS IUIOTHOCTH Ta3a (1) mo razy (2).

HpI/I 9TOM 1104 INIOTHOCTBIO IMMOHMUMAIOT OTHOIICHHUC MACCHI OITPC-
ACJIICHHOI'O o0BeMa JAaHHOI'O ra3da K MacCcc TakKoI'o K€ o0BeMa APYyroro
ra3a, MOJsIpHasa MacCa KOTOPOIo U3BCCTHA.

d=m,m; uw d=Mr,Mr,
r7le M,  M; — Macchl Ia30B, 3aHUMAIOIIUX OJMHAKOBBIE OOBEMBI MPH
OJIMHAKOBBIX YCIIOBHSIX

Mr,/Mr| — MOJIEKYJISIPHBIE MACChI Ia30B.

ITPUMEP 10. OnpenenuTh MOJICKYJISIPHYIO Maccy rasa, €Cjiu €€
IJIOTHOCTH T10 BOJIOPOY paBHa 16.

PEIIIEHUE: Mrma = de'Mer =162 =232.
OTBET: Mr,4,, = 32.
4. B XxumMuyeckux pacucrax Ipu HEO0OXOIMMOCTH OCYHICCTBUTH

nepexoj] OT HOPMaJIbHBIX YCIOBUH K pPeaJlbHbIM WM OOPAaTHO UCIONb-
3yeTCsl BBIPAKEHNE 00BbEIMHEHHOTO Ta30BOr0 3aKOHA:

F-Vy PV
T, T
rae P,, V,, T,— naBienue, o0beM u Temrnepatypa npu H.y. (To =273 K,
Po =101,3 25kIIa, Vo — BbIYUCTAIOT U3 (HOPMYJIbI);

P, V, T — naBnenue, 00beM 1 TeMIieparypa Mpu COOTBETCTBYIOLIUX
YCIIOBUSIX.

Jlist mo0oro ra3za KOJIM4ecTBOM 1 MOJIb BeJTMUMHA L OJINHAKO-
Ty
Ba. OHA HA3BIBAETCS YHUBEPCAILHOU 2A3080U NOCMOSAHHOU R.
R= 8,314 JIx/monb K.

Po'V

Tak kak ———2 = R, to m1a 1 Momns moboro raza P-V= R-T.
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ITPHMEP 11. Tpu temnepatype 23°C u mapnennnl 03308 Ila ras
3aHuMaeT 00beM 250 j1. BeIuuCInuTh, Kakol 00beM 3aiMET ra3 mpu HOP-
MaJIbHBIX YCJIOBUSIX.

PEIIIEHHE: TlonctaBuM  M3BECTHBIC BEIMYUHBI B (OpPMYITY
O00BEIMHEHHOTO Ta30BOr'0 3aKOHA, MPEABAPUTEILHO BBIPA3UB JIAHHYIO
Temriepatypy 1o mkaine Kenbsuna (273 + 23 =296 K):

V =(103308-250-273)/(296-101325) = 235 1.
OTBET: V=235 5.

5. B yclioBHSIX, OTJIMYHBIX OT HOPMAJIbHBIX YCJIOBUH, 00BEM JIFOOOTO
ra3za MOXeT ObITh paccuMTaH U3 ypaBHeHus MenjeneeBa-Knanelpona:
m-R-T

PV=v-RT wm P-V= ,
M

rae m/M = v — YucI0 MOJIEN BEMIECTBA.

ITPHMEP 12. Macca 0,344 1 rasa npu temneparype 42°C u 1aB-
neanun 102908 I1a paBHa 0,866 r. Berauciants MOJPHYIO Maccy rasa.

PEIIIEHHE: TloncraBuB B ypaBHeHue MeHneneeBa-Knanerpona
U3BECTHBIC BEIWYMHBI M BBIPA3UMB JAHHYK TEMIEpParTypy IO LIKaJe
KensBuna (42 + 273 = 315 K), nonydaem:

M= ml')RI}T , M =(0,8668,134-:315)/(102908-0,344) = 64 r/MO11B.

OTBET: M = 64 r/m0J1b.

7. PACUETHBI 10 XUMHNYECKUM ®OPMYJIAM
N YPABHEHUSAM

dopmysia XUMUYECKOTO COCIMHEHUS TOKa3bIBACT, U3 KAKUX JJie-
MEHTOB OHO COCTOUT M CKOJBKO aTOMOB Ka’KJOr'O dJIEMEHTa BXOIUT B
COCTaB MOJIEKYJIbI COSJIMHEHUS, a TAK)KE COOTHOIIIEHHUE MEXY MacCaMHU
DJIEMEHTOB, BXOJSIIIIUX B €0 COCTAaB.

ITPUMEP 13. BeluuciuTh MaccoByto 10710 (%) 371eMEHTOB B MO-
nekyne H,O.

PEIIIEHHE: MaccoByto 100 (%) BBIUUCISIOT 1O (popmyie:
AT N 100%
: 0

Mr

=




26

rae Ar — oTHOCUTEJIbHAs aTOMHas Macca QJICMCHTA,
N — KOJIMYeCTBO aTOMOB 3JIEMCHTA B COCAMHCHUC,
Mr — oTHOCHUTEIbHAs MOJICKYJIAApHAsA MaCCa COCANHCHUS.

Momnsipnas macca H,O paBna 12 + 16 = 18 r/monb. 13 18 rpamm
Ha JIOJIF0 KHUCJIOpoJa mpuxoautcs 16 rpamMm, a Ha 1010 BOAOpoaa — 2

rpamma. CrenoBaTelbHO, COJEpKAHHWE  KHUCIOPOJa  COCTaBIISET
16-100/18 = 88,9% u coaepxanue Bojgopoaa - 2-100/18 = 11,1%.

XuMHn4yeckoe ypaBHeHHMe — OTO 3allUCh XUMHUYECKOM peakiuu
0Py MOMOIIM XUMUYECKUX (POopMysn U cUMBOJIOB. OHO XapaKTepus3yeT
KaK KauyeCTBEHHYI0 CTOPOHY pEaKIUU (COCTaB HCXOJHBIX BEIIECTB U
NPOJIYKTOB PEAKIIUH), TAK U KOJIMYECTBEHHYIO CTOPOHY (KOJIWYECTBEH-
HbIE€ COOTHOILIEHHSI MEXK]y MacCaMHU MCXOJIHBIX BEIIECTB M MPOAYKTOB
pEeaKIun).

B XUMHYECKHX YypaBHEHHUSAX, COIJJACHO 3aKOHY COXpaHEHUs
MacChl, Macca BEIIECTB, BCTYMAIOIIUX B XUMUYECKYIO PEAKIIMIO, JOJIXK-
Ha OBITh paBHA Macce BEUIECTB, OOPAa30BaBLIMXCS B PE3YJIbTATE PEaK-
UU. Jlist Toro, YTOOBI KOJIMYECTBO ATOMOB Ka)JA0T0 3JIEMEHTA B JIEBOU U
npaBoOd 4YacTH ypaBHEHHUs ObUIO OJMHAKOBO, JJI KaXKJIOrO BEIECTBA
noa0UuparoTcs KO3(PPUIUEHTHI.

Hanpumep: 2HgO =2Hg + O,
[Io ypaBHEHHIO XUMUYECKON PEAKIIMK MOKHO BBIYUCIUTH MaccCy
JH000ro0 BEIECTBA, YKA3aHHOTO B YPABHEHUM PEAKIMH, €CJIU U3BECTHA
Macca OJIHOTO U3 PEarupyromx BeIEecTB.

ITPUMEP 14. Paccuuraiite, CKOJBKO I'PaMMOB ITUHKA HEOOXO/ -
MO U1l PEAKIIMU C PaCTBOPOM CEPHOM KHCJIOTHI, cojepkamum 24,5 T
H,SO,.

PEIIIEHUE: 13 ypaBHenus peakuuu Zn + H,SO, = ZnSO,4 + H,
BUAHO, 4TOo 1 Monb muHka (M 2,=65,4 r/monb) pearupyer ¢ 1 moJib
H,SO4 (MH,504=98 r/mo1b).

CocTaBuM NpONOPIHIO: 65,41 Zn — 98 r H,SO,
x 1 Zn— 24,51 H,SO,4
Otcrona, x = 65,4:24,5/98 = 16,35 1.
OTBET: m(Zn) =16,35r.
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XHWMHUYECKOE YpPAaBHEHUE TO3BOJISIET TAKXKE BBIYUCIATH OOBEMBI
ra3000pa3HbIX BEIIECTB, YYACTBYIOIINX B PEAKIUU.

ITPUMEP 15. BeryuciauTb, CKOJBKO JUTPOB BoAopoja (H.y.) mo-
JYYUTCS TIPA PACTBOPEHUH B U30BITKE CEPHOM KUCIIOTHI 3,27 T IIMHKA.

PEIIIEHHUE: U3 ypaBHenus Zn + H,SO4 = ZnSO,4 + H, cnenyer,
4yTO 65,4 T Zn BBITECHSIOT U3 CEPHOM KUCIOTHI 2 T uiu 22,4 11 Bogopoaa.
CocraBum nponopumto: 65,4 r Zn — 22,4 n H,

327r/Zn— xnH,
Orcrona, x =22,4:3,27/65,4=1,12 n

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

IIPUMEP 16. Kakas macca Meaud MOXKET ObITh MOJIydeHa IIpHU
BOCCTaHOBJIEHUM BOJOPOJAOM KOHIIEHTpaTa pyabl Maccou 225 T, coaep-
xarero okcua meau (1) u HeBoccTaHaBIMBAIOIIUECS TPUMECH, MacCO-
Basi IOJIsI KOTOPBIX paBHA 25%, €Ciii BBIXOJI OT TEOPETHYECKOTO COCTaB-
asiet 87%7

PEIIIEHHUE: 1. Haxonum mMaccy uuctoro okcua meau (I1):

o(Cu0) =) 100% . m(cuo) =", Loy,
m (pyowt) 100%

rae o (CuO) — maccoBas goiist unctoro okcua meau (1I1),

® (Cu0O) =100% - o (mpumeceit), ® (CuO) =100 — 25 =75%.

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

2. HaxoguM maccy Te€OpeTMYeCKHM BO3MOXKHYKO Maccy meau. M3
ypaBHeHnust CuO + H, = Cu + H,0 cnenyeT, 4To npu BOCCTaHOBJIEHUHU |
mouib WK 80 r CuO (M = 80 r/momb) oOpasyercs 1 moinb i 64 1 (M =
64 r/moins) Cu.

Cocrasum nponopiuio: 80r CuO —64rCu

168,751 CuO —— xr Cu.

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

3. Haxonum maccy Menin, MOJYYEHHYIO IPAKTUYECKH.

MpAKT. (CU) = mTEOP“(D(BBIXOJI)/ 100%,
MpAKT. (CU) =135-87/100 = 117,45 T.

OTBET: MpAKT. (CU) = 117,45 T.
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BOITPOCHI 1S CAMOCTOSTEJBHOM MMOJAIOTOBKH

1. TloHsiTHE O MPOCTHIX U CIOKHBIX BEIICCTBAX.

2. Yro noka3siBaeT xumuueckas opmyina coenrHeHusa? Kak Bbl-
YUCJIUTh MPOLICHTHOE COJEPKaHUE IEMEHTOB B COCIMHEHUAX ?

3. Uro Takoe "creneHb OKUCIEHUS' U "BAJICHTHOCTB' 3JIEMEHTa?

4. Kakue OCHOBHBIE KJIACCHI HEOPTaHWYECKHUX COCIUHEHHN BaM
U3BECTHBI?

5. Oxkcuabl (monsitue). Homenknatypa. CocrtaBienue (opmyi
OKCHJIOB. XapaKTep OKCUI0B. XUMHUUYECKHUE CBOMCTRBA.

6. OcHoBanus (nonstue). KuciaotrHocTs ocHOBaHui. HoMmeHkIa-
Typa. CoctaBieHue hpopmys. XUMUYECKHE CBOMCTBA.

7.  Kucnotel (nmonsitue). Kucnopoacoaepsxamiue u 0€CKUCIOPO/I-
Hbele kucnoTel. HoMmenknatypa. CocraBienue Gopmys KUCIOT. XUMU-
YECKHUE CBOWCTBA.

8. Comu (monsarue). Comu: cpeaHue, Kucible, ocHOBHbe. Ho-
meHkiarypa. CocraBienue popmysa. XuMUYECKUE CBOMCTBA.

9. KakoBa B3aMMOCBSI3b ME/1y OCHOBHBIMH KJIACCAMH HEOPTAHU-
YeCKUX COeIUHCHU?

10. KakoBbI OCHOBHBIE TUIIBI XUMUYECKUX peakuui? Ha kakom 3a-
KOHE OCHOBAHO COCTaBJICHUE YPABHEHUN XUMHUYECKUX PEAKLIHIM?

11. Kakue oCHOBHBIEC 3aKOHBI COOJIIOAAIOTCA MPHU NPOTEKAHUU XU-
MHUYECKUX PEAKIUN?

12. Yro saBnsgeTcs eqUHHULICH KOJINUECTBA BenlecTBa?

13. Kakumu mnapamerpamu XapakTEpU3YETCs Ta30BOE COCTOSHHUE
BemiecTna’?

14. Kakwue ycioBus AJisl Ta30B CUATAIOTCS HOPMaJIbHBIMU?

15. KakoBa dopMynupoBka 3akoHa ABOTaJipo U CJIECACTBUMA U3 HE-
ro?

16. Kakyto nuHpopmaiuoo MOKHO U3BJI€Yb U3 (POPMYIIBI XUMUYE-

CKOI'0 COCTUHEHUS?

17. Yto npencraBisieT co00 XMMHUYECKOE YPaBHEHUE U KaKYyl0 MH-

dbopMaLHIo OHO MTO3BOJISIET TTOTYUYUTh?

BUBJINOTIPA®UYECKHUIN CITMCOK

1. I'muaka H.JL. 3agaum u ynpaxHeHus 1o oOled XuMuu: y4eOHoe To-
cooue. - M.: Uurerpan-Ilpecc, 2008.
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2. I'abpuensu O.C. Xumus B TecTax, 3aja4yax U yIpaKHEHUAX: y4eOHOE
rocodoue. — M.: Akagemus, 2006.

3. Ky3emenko H.E., Epémun B.B. 2500 3agau 1o xumuu ¢ peuieHUAMU
JUIsl TIOCTYTNAKOIIUX B BY3bI: yueOHOe nmocooue. — M.: Dk3amen, 2006.

4. Xomuenko ['.I1. TlocoOue mo xumMuu JJ1si TOCTYHAIOIIUX B BY3bl. M.:
HoBas Bomna, 2009.

5. Xomuenko N.I'. OOmas xumus. COOpHUK 3ajay W YHNPAKHCHUM:
yueOHoe nocobue. - M.: Hosas BonHa, 2007.

NHANBUAYAJIBHBIE 3AJIAHUSA

3amanmue 1

Ykaxxure Ha3BaHUS coennHeHm‘/i, onpeac/JauTe CTCNNCHU OKHCJICHUA
IJIEMEHTOB B COCIMHCHUAX.

o)
o
=
=
<V
==
=

BemectBa

CI’203, COCIQ, HQSO3,FC(OH)3

H,S, Al,O;, CuOHCI, LiOH

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

VzOs, NaHSiO3, MH(OH)Q, PH3

HF, C0203, AlOHSO4, SH(OH)2

CT(OH)3, chr207, COQ, H3BO3

SOQ, AngO4, NI(OH)Q, H3PO4

AIOHSO4, SHO, MH(OH)Q, H3PO3

HC10,4, NaHS, KOH, SiO,

P205, CUOH, KHSO3’ HC103

H,Si103, Mn,O7, Cr(NO,); Mg(OH),

H2C03, NazHPO4, WO3, Pb(OH)4

CTO3, (CUOH)QCO3, NH3, HNO3

ZIlO, NaH2P04, HQSO4’ NI(OH)2

HQS, A1203, NIOHCL NaOH

FC(OH)QCI, CU(OH)Q, CI'203, HCI'O4

Mn207, FCPO4, HNO?,, ZH(OH)2

TI(OH)4, SO3, NaQCrQO% HQSCO4

HQSiO3, FGOHNOQ, COQ, AgOH

I l=leladi=lel==IEAISTESISIEGP A DTl

SOQ, Ca(HCO3)2, NI(OH)Q, HMIlO4
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3ananue 2
3anumure gpopmyJibl ciaeayrmux coeanHenni. K kakomy kiaccy
OHHM OTHOCATCH (JIJI OKCHJI0B YKAKUTE, KAKOU OKCHU/I - KHCJIOTHBIH,
OCHOBHOW MM aM(poTepHbIH; A coJiell — CpelHsAs, KHucJas, OC-
HOBHAast)?
a) TUApPOKcOoCyNb(aT aTOMUHUS, XJIOPOBOJIOPOJHAS KUCIOTA, THUAPO-
kcu mapranua (II), okcun kpemuus (IV)
0) runpokcun meau (II), kpemHueBass KucIoTa, TUAPOKAPOOHAT Xpoma
(IIT), oxcun azota (I);
B) CEpHas KMCJIOTa, THAPOKapOOHAT HaTpusi, okcua mMaprania (VII);
r) TUAPOKCOXJIOPUJT MAarHusi, CepHUCTasg KucioTa, okcua xpoma (II),
ruapokcu oiosa (II);
) optodocdopHasi KUCIOTa, MEpMaHTaHaT Kajus, TUIPOKCHU] HUKEIS
(I1), oxcup cepsl (IV);
e) nuruapoopTodocdat HaTpus, okcup uHkKa (II), azorucras xucinora,
rugapokcu ceunia (11);
%K) yroiabHas Kucjota, ruapokapoonat meau (II), okcua mapraunua (I11),
TUIAPOKCU]T cepedpa;
3) ruapoCcyab(ua Kanus, TMAPOKCU HaTpus, okcua ojosa (IV), opomo-
BOJOPOAHAs KUCIIOTA;
1) GTOPOBOJIOPOIHAS KHUCIIOTA, OKCUJ MAarHus, TUAPOKCOHUTPAT Kallb-
s, TUAPOKCHJ aMMOHHUS;
K) JIUTUIPOKCOKApOOHAT aJlOMUHUS, CEPOBOAOPOAHAS KUCIOTA, OKCUJ
maprania (II), ruapokcu muTus;
a) puruapokcoxyopuy sxenesa (III), ruapoxkcua xpoma (III), okcua Ha-
TpUsl, XJIOPHAsI KUCIIOTA,;
M) THIPOKCH]T allOMUHUA, OOpHas KucioTa, nuruapooprodocdar Oa-
pusi, okcun azora (IV);
H) ruapokcus onosa (II), okcun Gapusi, TMAPOCUIMKAT Kallus, CEPHU-
CTas KUCJOTa;
0) TUJIPOKCOKApOOHAT MEIM, CepHas KucyioTa, ruapokeu xeneza (III),
okcua mapranua (VII);
n) okcun meau (II), azorucras kucnora, rugpocyiabdur xpoma (IID),
TUAPOKCHU KaJIMHUS;
P) cepoBOJIOpOAHASA KHUCIOTA, THAPOKApOOHAT KoOalibTa, TUAPOKCHU]L
xpoma (II), okcua Bucmyta (I10);
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¢) ruapocyib(du HATpuUs, XpOMOBAas KHUCJIOTA, OKCHJ Mbliibsika (V),
ruapokcua kodansta (I11);
T) opToochopHas KUCIOTa, HUTPUT Oapus, ruapokcua meau (1), okcun
BaHaaus (V);
y) TUAPOKCHUJT JIUTUSI, OKCUJ Oepuiiius, Tuapocyibdar cepedpa, Map-
raHIeBas KUCIJoTa;
¢) oxcup xiopa (VII), yronpHast kuciota, ruipokcus moaudaena (III),
ruapokcoxiaopua meau (I1);

3ananue 3
a) Hanummre ypaBHEHUS peakiui, MPU TOMOIIM KOTOPBIX MOXKHO
OCYIIECTBUThH TMPEBPAILICHUS: Kalluii — THUAPOKCUJl Kallusg — TUJPO-
KapOoHAT Kanus—KapOoHaT Kainus — cyiabdar kanusa. K kakum tumnam
OTHOCSITCS COCTaBJICHHBIC YPaBHEHUS PEaKIIiA?
0) Hamumure ypaBHEHHs peakiuid, MPU MOMOIIUA KOTOPBIX MOXKHO
OCYILIECTBUTH MpeBparieHus: xaopui xeinesa (II) — ruapokcup xkenesza
(I) — cynsdar xeneza (II) — xenezo — xnopup xenesza (II). K ka-
KUM THUIIaM OTHOCSITCSI COCTaBJICHHBIC YPaBHEHUS PEaKIIUiA?
B) Hamumure ypaBHEeHUs peakuuid, HTpH IMOMOIIM KOTOPBIX MOKHO
OCYILIECTBUTH TpeBpaileHus: pochop — okcun dhochopa (V) — opro-
dochopHas kucimora— oprodochar HaTpus — optodocdar KaabIus.
K xakum TuriamMm OTHOCSITCSI COCTaBJICHHBIC YPaBHEHUS PEAKIIHiA?
r) Hamumwure ypaBHEHHS peakiMii, MpW TOMOIIUM KOTOPBIX MOKHO
OCYIIECTBUTH MPEBPAIIEHUS: a30T — aMMHaK — CyJIb}aT aMMOHUS —
XJIOpUJT aMMOHMSI — aMMHaK — HUTpAT aMMoHus . K kakum Tumnam ot-
HOCSITCSI COCTaBJICHHBIE YPaBHEHUS PEaKIIUii?
a) Hamummre ypaBHEHMsI peakivif, TPU TMOMOIINM KOTOPBIX MOXHO
OCYILIECTBUTh MPEBpAIlCHUs: OpoMuI Kaiusi — OpoM— OpOMOBO/IO-
poaHas Kuciiota — Opomuja HaTpust — Opomun cepedpa. K kakum Tu-
1aM OTHOCSITCS COCTaBJICHHBIC YPaBHEHUS PEAKIU?
e) Hammmure ypaBHEHMs peakiuii, MPU MOMOIIM KOTOPBIX MOKHO
OCYILIECTBUTH TpeBpallleHus: cepa — cyabpun xenesa (II)— ceporo-
JOpOJIHAsT KUCIIOTa — TUAPOCYIbOUA Kanusi —Cyabpua kaaus — ce-
poBosiopoaHasi Kuciora. K KakuMm TUTIaM OTHOCATCS COCTaBJICHHBIC
YPAaBHEHUS PEAKIN?
k) Hamumure ypaBHEHUsS peakiuil, TpU TMOMOIIUA KOTOPBIX MOKHO
OCYIIECTBUThH TMPEBPAILCHUS: cepa — JTUOKCHUJ Cepbl — CYyIb(UT Ha-
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TpUS — THAPOCYJIb(PUT HATPUS — CYJIb(PUT KaIbIUs — HUTPAT Kallb-
s, K kakuM TUTIaM OTHOCSITCS COCTaBIICHHBIC YPaBHEHUS PEAKIIHiA?

3) Hanmmwure ypaBHEHUS peakiuii, MPHU MOMOIIHA KOTOPHIX MOYKHO OCY-
IICCTBUTH TPEBPAIEHUS: KaIbIUA — THAPUJ KaJblUs — THUIPOKCH]T
KaJIBIIMS — THAPOKApOOHAT KaJbIUsg — KapOOHAT KaJbIUs — XJIOPH]T
Kanblusa. K KakuM TUIaM OTHOCSITCS COCTABJICHHBIC YPaBHEHHS peak-
10050504

u) Hammmmre ypaBHeHHs peakiui, MpU ITOMOIIM KOTOPBIX MOXKHO
OCYILIECTBUTH MPEBpaIlleHUs: 0JI0BO — XJiopu osioBa (II) — ruapokco-
xjopun onoBa (II) — ruapokcuy onosa (II) — Hutpar onosa (II) — ok-
cup azora (IV). K kakuM THnam OTHOCSITCS COCTaBJICHHBIE YpPaBHEHUS
peakuun?

k) Hammmmuire ypaBHeHus peakiui, MpU ITOMOIIM KOTOPBIX MOXKHO
OCYIIIECTBHUTH TMpeBpalleHus: Meap — okcua meau (1) — xmopun meau
(I) — rugpokcua meau (II) — cynasdar meau (II) — meap. K xakum
THUIIaM OTHOCSTCSI COCTABJICHHBIC YPAaBHCHHS PCaKIIHii?

Jd) Hamummre ypaBHEHHMsS peakiuid, TIPH IOMOIIHA KOTOPBIX MOYKHO
OCYIIIECTBHUTH MPEBPAIICHUS: [IMHK — CYJIb(PUI IIMHKA — CEPOBOIOPO/T
— cepa— okcug cepbl (IV) — okcun cepol (VI). K kakum Trnam oTHo-
CSITCS COCTABJICHHBIC YPAaBHECHHMSI PEaKITi?

M) Hammmmre ypaBHEHUS peaklHii, IPH IOMOIIHA KOTOPBIX MOXKHO
OCYILIECTBUTH MpeBpalieHus: okcuy cepbl (IV) — cynbdut HaTtpus —
TUAPOCYIbGUT HATPUS —CYIb(PUT HATPHSI —XJIOPHUI HATPHUSI —> XJIO-
puna cepebpa. K kakuM THIIaM OTHOCSATCSI COCTaBIICHHBIC YPAaBHEHUS pe-
aKIMm?

H) Hammmmuire ypaBHeHHs peakiui, MpU IMTOMOIIM KOTOPBIX MOXKHO
OCYILIECTBUTH TpeBpallieHus: a3oTr — okcuj azora (II) — okcujg azora
(IV) — a3orHas kuciora — HUTpaT cepedpa — uoauna cepedpa. K ka-
KHM THIIaM OTHOCSITCSI COCTaBJICHHBIC YpPaBHEHUS peaKIuii?

0) Hanmummmre ypaBHEHHS peakiuii, IPH ITOMOIIM KOTOPBIX MOXKHO
OCYILIECTBUTh MpeBpalieHus: okcua yriepoaa (II) — okcupa yriepoja
(IV) — kapOoHat Kajablisd — OKCHJ KaJIbIUSI — THAPOKCHJ KaJbIIHs
— xJopua Kablusa. K KakuM THIIaM OTHOCSATCSI COCTaBJICHHBIC ypaB-
HCHUS PEAKIINI?

n) Hammmure ypaBHeHus peakiui, MpH IMOMOIIM KOTOPBIX MOXKHO
OCYIIIECTBHUTH TPEBpAIICHUS: Kalui — THUAPOKCHU Kalusg — KapOoHaT
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KaJIisl — TUAPOKApOOHAT KUl — XJIOPHUJ Kallusg — XJIOpUJ cepedpa.
K kakuM Tumam OTHOCSITCA COCTaBJICHHbIC YPABHEHUS PEAKIIAIA?

p) Hanumure ypaBHEHUsS peakiyil, MpU TMOMOIIA KOTOPBIX MOXKHO
OCYIIECTBUTh MPEBPAILICHUSA: AIIOMUHUA — CyibpaT allOMUHUS —
TUAPOKCUJT AIIOMUHMUSI — OKCHUJ[ aJIIOMUHUSA — aJIIOMUHAT HaTpus —
xJjiopu amomMuHus. K Kakum Thnam OTHOCATCSI COCTAaBJICHHBIE ypaBHE-
HUS PeaKuii?

¢) Hanummwure ypaBHEHHs peakiyid, MPU IMOMOIIM KOTOPBIX MOKHO
OCYILIECTBUTH IMPEBpAIICHUS: KPEMHUU — JAUOKCHJ KPEMHUS —> CHUJIH-
KaT HATpUs — TUAPOCWIMKAT HAaTpUs — KPEMHHEBAsl KUCJIOTa — JU-
oKkcuJl KpeMHMsl. K KakuM TUIIaM OTHOCSITCS COCTaBJICHHbIE YPaBHEHUS
peakuun?

T) Hanwummure ypaBHEHHMsS peakiui, MpU IOMOIIM KOTOPBIX MOYXKHO
OCYILIECTBUTh IPEBpAIlICHUs: Xene30 — okcup xenesa (II) — oxcua
xenesa (I11) — xnopun xeneza (III) — rugpoxcun xenesza (III) — Bo-
na. K kakum Thunam OTHOCSITCSI COCTaBJIEHHbIE YPaBHEHUS PEaKIii?

y) Hanwumwure ypaBHEHMs peakiuid, IpU IOMOIIA KOTOPBIX MOXKHO
OCYILIECTBUTH MpeBpalieHus: cyiabdar xpoma (II) — ruapokcocynbdar
xpoMma (II) — rugpoxcun xpoma (II) — ruapokcua xpoma (III) — xpo-
MUT Kaiusi— xjopuja kKaius. K KkakuM TUIaMm OTHOCSITCS COCTaBJICHHbBIE
YPAaBHEHUS PEaKLU?

¢) Hanumwure ypaBHEHMS peakiui, NPU MOMOIIM KOTOPBIX MOYKHO
OCYILIECTBUTh MpPEBpAICHUs: XJIopu Oapust — xiopua Hukensa (II) —
rugapokcua Hukens (II) — vutpat Hukens (II) — Hukens — cynbdat
Hukens (II). K kakuM Thmam OTHOCSITCSL COCTaBJICHHBIE YPaBHEHUS pe-
aKIMmn?

3amanue 4

a) [lnotHOCTh raza nmo kuciopoxy 0,875. BEMUCIUTE MOJIEKYISIPHYIO
Maccy rasa.

0) BeruuciauTe MOJIEKYJIPHYIO MaccCy rasa, €CiiM OTHOCUTEIbHAS TUIOT-
HOCTb €r0 10 Bo3ayxy paBHa 1,45 (M Bo3znyxa = 29).

B) Brruuciurth, kakoit 00beM (H.y.) 3aliMeT 1 T Bojiopoa.

r) Berunciuth Maccy (H.y.) 1 11 okcuaa yraepoaa (II).

1) Macca 87 MiI mapoB HEKOTOPOro BemecTsa mpu Temmeparype 62°C u
napienuu 1010451 I1a pasua 0,24 r. BIUUCINUTD €r0 MOJISIPHYIO Maccy.
e) Macca 0,25 1 ra3a (dH.y.) paBHa 0,49. BplunCIUTh MOJIEKYJISIPHYIO
Maccy rasa.
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’k) Beramciauth, Bo ckoibko pa3 okcup cepbl (IV) Tspkenee Bo3mayxa
(MBo3ayxa = 29).

3) Paccunraiite, kakoil 00beM (H.y.) 3aHumaror 3,01¢10* Monexyn ku-
ciopoaa

u) Brunciouth, B KaKou pyJie BbIIEe coaepxkanue xene3a: Fe,Os, FeS,
FCCO3.

k) Onpenenute Gopmyily OKCHIA a30Ta, JJIsi KOTOPOTrO OTHOCHUTENIbHAS
IJIOTHOCTH 10 Bo3AyXy (MBo3ayxa = 29) papna 1,586:

Ja) Paccuuraiite Maccy (B rpammax) 11,21 (H.y.) XJIOpoBO0OpO/IA.

M) Breruncnure, CKOJIBKO MOJIEKYJT coJiepKuTcst B 3,361 (H.y.) a3oTa.

H) B kako#l 13 yKa3aHHBIX MTOPIHM BEIIECTBA IIPU H.Y. COJICPIKUTCS
HauOOJIbIIEe YUCIIO MOJIEKY: B 2 MoJib N, v B 44,8 1 H,?

0) OmnpenenuTe OTHOCUTENIBHYIO MOJIEKYJISIPHYIO Maccy rasa ¢ ImioTHO-
cTbI0 110 BO3AYXY 0, 587 ( Mposnyxa=29).

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

p) IIpuBectn k HOpmanpHBIM yciioBUSM 608 MII rasa, UMEIOLIETO TEM-
nepatypy 91°C u mapnenue 97309 Ila.

¢) Beruncnure MossipHyto Maccy rasa (r/Mojsb), eciau 16r ero 3aHuMaroT
o0bem 5,611 (H.y.).

T) Paccuuraiite Maccy aToMoB cepbl B okcuje cepsl (IV) maccoii 24 r.
y) Berauciuth 00beM, 3aHnMaeMbiid 7 T okcuaa yraepoaa (II)pu temre-
parype 7°C u naBnenuu 103974 Ila.

¢) Paccunrath, CKOJIBKO IPaMMOB KUCIOPOAA COAECPKUTCS B 16 T OKCH-
na cepsl (IV).

3amanue 5

a) Jlna nonydenus B naboparopuu CO, no peakiuu CaCO;z + 2HCI =
CaCl, + H,O + CO, 6b110 B3sTO 50 T Mpamopa, coaepxkaiiero 96% Ca-
COs;. Cxonbko autpoB CO; (H.y.) IPU TOM HOJTYIUTCS ?

0) Onpenenure, CKOJIBKO KEJI€3a MOXKHO IMOJYYUTh M3 | T KEJIEe3HOU
pyabl, coaepxaiien 92% (mo macce) Fe,0s.

B) [Ipu cxxuranum 3 Kr KaMEHHOTO YIJISl MOJYYHWIOCH 3,3 M JTMOKCHUIA
yriepoaa (H.y.). CKOJIbKO MPOILIEHTOB YIjepojaa MO Macce coaepsKal
yTOJIb?

r) KapOonat kanbIiys Mpy HarpeBaHWUHW pasjiaracTcs Ha OKCHJ KaJbIIHsI
U TUOKCHJ yIriiepoaa. BeaucinTh, KaKoe KOJIMYECTBO M3BECTHSKA, CO-
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nepsxaitero 90% no macce kapOoHaTa KaJblMs, MOTpeOyeTcs sl 1o-
JIy4eHUs 7 T OKCUJIA KAJIbLIUA.

1) ITpu TepMuyeckoM pas3iioxkeHnH KapOoHaTa Kajablus NojydeHo 44,81
yTiiekucsioro rasa (H.y.). Ckojabko kKapOoHaTa KaJbIUs MPU ITOM W3-
pacxoIoBaHO?

e) CKOJIBKO JIMTPOB BOAOPOJA (H.Y.) MOTpeOyeTcs 1Jisi BOCCTAHOBJICHUS
1o metauia 120 r MoO3;? CkoJIbKO rpaMMOB MeTajulia IpU 3TOM IOIy-
YUTCH.

’K) CKOJIBKO 4yryHa, cojaepxkamiero 94% xenesa, MOXKHO MOJYYUTh U3
1000 T oxcuaa xxenesa (III), coneprkaiiero 20% mycToi moposI?

3) Ilpu npou3BOACTBE CEPHOM KUCIOTHI KOHTAKTHBIM METOJIOM U3 14 T
kosuenana FeS,, conepxamero 42,4% cepsl, oaydeHo 18 T cepHoit
KHUCIIOTHI. BBIUMCINTE MPOIIEHT BBIXOJIa OT TEOPETUUECKOTO.

n) g nomydenus rugpodocdara kanbius Obuio B3ITO 49 Kr H3PO,.
cKoJIbkOo motpedoBasioch cyxoro Ca(OH),, coaepxaiiero 2% mnpume-
cen?

K) BpuncinTh, CKOIBKO KyOUUECKUX METPOB YIIEKUCIOro Traza (H.y.)
MOYHO MOJIY4uTh U3 | T u3BecTHAKA, conepxaniero 92% CaCOs;.

J) B u30bITKE CONSHOM KHUCIOTHI PaCTBOPUIIM MarHuii Maccoil 6 r u
UHK Maccod 6,5 1. Kakoil o0beM BOJOpo/aa BBIACIUTCS IPU 3TOM
(H.y.)?

M) Kakoit 00béM okcuga cepol (IV) (H. y.) Hago B3STh IS pEaKIUU
OKHCJICHUSI KUCJIOPOAOM, 4YTOOBI MOIy4uTh okcup cepbl (VI) maccoit
20r, ecnu BBIXOJ MpoaykTa paBeH 80%?

H) Kakas macca Bosmbdpama MOXKET ObITh MMOJyY€HA MPHU BOCCTAHOBJIE-
HUAM BOJIOPOJIOM KOHIIEHTpAaTa pyJbl Maccou 145 r, coaeprkaiiero OKCHua
Boib(Ppama (VI) u HeBocCTaHABIMBAIOIIMECS TPUMECH, MaccoBasi J10JIs
KOTOpbIX paBHa 20%?

0) Kakoii MuHUManbHbIN 006EM BOIOpOa (H. y.) TOTpeOyeTcs 11l BOC-
CTAHOBJICHUSI BOJOPOAOM KOHIIEHTpara pyasl Mmaccou 140 r, comepxka-
mero okcua Bosb(dpama (VI) u HeBOcCTaHABIMBAIOIIUMECS MPUMECH,
MaccoBas J0Js1 KOTOPBIX paBHa 15%7?

n) [Ipu mponyckanuu cepoBosiopoja oobeMoM 2,8 11 (H. y.) yepe3 u3-
ObITOK pacTtBopa cyinb(para meau (II) oOpazoBancs ocagok Maccoi
11,4r. Onpenenure BbIXOA NPOAYKTA PEAKIINH.

p) Oxcux yraepona (IV), momydeHHbId TPU CKUTAHUM YTJIsl Maccou
50r, mpomycTuiau yepe3 pacTBop ruapokcuaa Oapus. Kakas macca
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ocajika o0pa3oBayiach, €CJIM MaccoBas J0Jid yriepoja B yrie COCTaBIIs-
eT 96%?"?

¢) Ilecox maccoii 2 Kr CIjIaBHJIM C M30BITKOM THAPOKCH]IA Kajus, Mac-
coBas nossi okcuaa kpemuus (IV) B mecke paBHa 90%. Onpenenute
Maccy 00pa3oBaBILIEroCs CUIMKAT KaJusl.

T) 1800 r okcuna kpemuus (IV) crimaBuiau ¢ U30BITKOM THIPOKCHIA Ka-
JIvsl, TIOJIyYHB B PE3YJIbTATE PEAKIMM CUJIMKAT Kajausg maccou 3,82 Kr.
OrnpenenuTte BBIXO MPOAYKTa PEAKIIUH.

y) Kakue Macchl METALIMUECKOTO HATpUsl U OpoMa MOTPEOyrOTCS IS
noyiydeHust Opomua HaTpust Mmaccou 5,15 r?

¢) Beruuciaute maccy azora, 00pa3oBaBIIEroCs NP pasyioKeHUU 1 Kr
Hutputa ammonust (NH4NO, = N, + 2H,0). Kakoit 006EM nipu H.y. OY-
IIeT 3aHUMAaTh DTOT a30T?



