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M3-3a nuHeitHoro crpoenus
HECMOTPS Ha MOJIAPHOCTH CBSI3ei
MOJIEKYJIa B LIE/IOM Hero/spHasi,
TIO3TOMY YIJIEKHCIIbII Ta3 Maopac-
TBOpKM B Boze (0,88 o6rema CO,
B 1 0GbeMe BOIBI IpH TemmepaTy-
pe 20°C). IMpu oxnaxaeHuu mox
JlaB/ICHHEM YIJIEKUCITBIN Ta3 mpe-
BpalllaeTcsi B CyXOif Jiel — TBep-
Zy10 CHEroo6pasHyIo Maccy, KoTo-
PYIO B IPOMBILLIEHHOCTH TIPECCy-
10T M MCTIONB3YIOT LISl OXJTAXIe-
HHUs TIPOAYKTOB, Mpexae BCEro
MOPOXEHOTO.

VreKucIblii ra3 npyu o6bIMHBIX
YC/IOBHSIX HE MMeeT IIBeTa, 3armaxa
Puc. 7.5, Mlonyserie yrmekwenoro rasa 1 npumepho B 1,5 pasa Taxenee

B 1aGOPaTOPHBIX YCAOBHSX BO3/IyXa.
TMo cBoiicTBaM 3T0 THNMYHBII
KHCJIOTHBIN OKCHII, NI03TOMY B3aUMOEHCTBYET CO IIeN0YaMM, OCHOB-
HBIMHM OKCHJIAMH U BOLOIA:

CO, + BaO = BaCO;
CO, + Ca(OH), = CaCO; + H,0
Tocnenusisi peakiumus ABASETCS KAYeETBEHHOM peakumeit Ha yrie-
KHCJIBIH Ta3, TAK KaK COMPOBOXIACTCS TOMYTHEHHEM HM3BECTKOBO#
BOIbI (LB. BKIe#Ka, puc. 27), KOTOPOe, OIHAKO, HCYe3aeT TIpH Jatb-

Hei1eM NPONYCKAHWH YITIEKHCIIOTO 1a3a W3-3a NPEBPALEHHs Hepac-
TBOPHMOTO KapGoHaTa KalbLus B PACTBOPUMBIH THAPOKAPGOHAT:

CaCo; + CO, + H,0 = Ca(HCO;),

Vrnekucsbtit ra3 npuMeHsior B
NpPOM3BOACTBE caxapa (WLIs OYM-
CTKH COKa CBEKJIbl), COMbI, MOYE-
BHHBI, JUIsl IPUTOTOBJICHHS Ta3n-
POBaHHBIX HANMTKOB, NPH Tyllle-
HUH 10XapoB (puc. 7.6), B razo-
BBIX Jazepax. Teepawiii CO, —
XJTalareHT.

Oxkcnn kpemuns(IV). Muorue
MHHepaibl 06pa30BaHbl OKCHAOM

Puc. 7.6. s ICHHS TIOKAPOB MC- 4
nomoyior yeaexnerotma omery. XPEMAHA(Y) 8Os K wny ortio-
e CATCS TOPHBIN XpycTaib, KBapll,
KkpemHeseM. Okcun kpemuus(IV)
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COCTABJISIET OCHOBY TAKHX TOJYPAroUeHHEIX KaMHeH, Kak arar, ame-
THCT, siliMa (UB. BKJIe#Ka, puc. 28).

JIMOKCH KPEMHUS — TBEPIOE KPUCTAIMYECKOE BEIIECTBO MOMH-
MEpHOTO CTPOCHHSI, B KOTOPOM KaIBlii aTOM KPEMHHs! CBSI3aH C de-
THIPbMSI aTOMaMH KHC/IOPOJA NIPOYHBIMU CBSI3SMH:

| |
—?i—O—‘Si—O—

-
—?i*O*?i*O—

o o
| |

DTO TMNMYHBINA KMCTOTHBIH OKCHII, KOTOPHII B BOJIE HE PAacTBOPSi-
etcsi. Ero rupOKCHIbi — KPEMHHEBbIE KHCIIOThI — M0Jy4aloT KOCBEH-

HBIMH METOZIaMH.
Juokcun SiO, B3aMMOZEHCTBYET €O LieI04aMu, 06pasysi CHIMKATHL:

Si0, + 2KOH = K,8i0; + H,0

JIMOKCHA KPEMHHS! CTUIAB/IIOT C OCHOBHBIMU OKCHIAMH TAKXe C
00pa3oBaHUEM CHIMKATOB:

Si0, + CaO = CaSiO,

C KuC/IOTaMH (33 MCKIIOYEHHEM IUIABUKOBON KMCIOTHI) THOKCHI
KPEMHHS HE B3aUMOZCHCTBYeT.

MOHOKpPHCTA/LTBl IMOKCHIA KPEMHHSI TIPHMEHSIIOT B TEHEpaTopax
V/IBTPa3’ByKa, 3ByKOBOCTIPOM3BO/IsILEH anmapartype u T.1. Takue Kpu-
CT/UThl BHIPALUMBAIOT B IMAPOTEPMATBHBIX YCIOBUSX M3 paciuiaBos Si0,.
Tpuponusiit SiO, — chipbe B MPOU3BOACTBE KPEMHHsI, KBAPLEBOTO
CTeKIIa, KOMITOHEHT KePAMHMKH, OOBIMHOTO CTeKTa M LieMeHTa. M3 pac-
TUIAB/IEHHOTO KBaplia M3TOTABIMBAIOT PAXIHYHYIO KBAPLEBYIO XHMH-
YECKYIO TI0CY/ly, KOTOPasi BBUIEPXHBAET BBICOKYIO TEMIIEPATypy M He
TPECKAETCA MPH PE3KOM OXJTAKICHHH.

1. KaKve TS OKCHII0B 06pasylor Hemetann? Kakoe arperartoe co-
CTOSHHE U151 HX XaPAKTePHO?
2. KaKue THITbI KpUCTAILTHYECKUX DEIIETOK XAPAKTEPHBI LIS TBEPIbIX OK-
cunos Hemeta1oB? Kakue M3 OKCHIOB MMEIOT NOHMEPHOE CTpoeHHe?
3. HanmumTe OPMyTH OKCHIOB Cephi, 3 TAKXE YpaBHEHMS peaKimil,
XapaKTepH3yIole MX CBOMCTBA.
4. Hanvumre (opMy/hi OKCHIOB a30Ta, 8 TAKKE yPABHEHMS peaKiiii,
XapaKTEpU3YIOILIHe HX CBOHCTBA.
5. Hanmumte (opmyisl OKCHIOB yIJIepola, a TAKKe YPABHEHWS Peakuuif,
XapaKTepH3yIOILIHe HX CBOJCTBA.
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‘OKMCIIHTETbHO-BOCCTAHOBUTEIbHBIE CBOMHCTBA TA/IOTEHOB XapaKTe-
pusylorcs cBoeobpasHbiM psitoM aktusHocTk: Fy > Cl, > Br, > I;
Hanpumep:

CI§ + 2KBr~' = 2KCI"! + Br§
Br{ + 2KI"' = 2KBr™' + I

®rop, Kak ¥ IIEJOYHbIE METALTBI, JUIS PeaklMii C pacTBOPaMH
coJieil HEMPUTOZIeH, TAK KaK pearupyer ¢ BOAOW — BOJAa FOPUT BO
drope. (Hanuwume ypasnenue peaxyuu.)

€) 1. KaKinut 0COGCHHOCTAMM CTPOCHI OTAHYAIOTES ATOMS H KPHCTAII-

bt HemeTanon? Kak X CTpoeHHe onpeleseT CBOMCTBA 3TOTo Kiacca
semects? Kakumu CBOHCTBAMM — OKMCIHTENbHBIMH WIH BOCCTAHOBHTEb-
HBIMM, XapaKTEpH3YIOTCHl HEMETALTH?

2. OxapakTepu3yiiTe NOHSTHE 31EKTPOOTPULATENLHOCTh. CpaBHUTE PsiL
71eKTPOOTPHIATENILHOCTH HEMETAILIOB C PSIOM HATIPSKEHMUH METAIUIOB.

3. OxapakTepu3syiiTe noHsTHe ALIOTPONHsL. Kakumu npuauHamMyu oxa oby-
cnosnena? CpaBHUTe aIOTPONHbIE MoaMduKalMu Kucnopoaa. Pacckaxure
06 ATI0TPONHH YIIepoaa.

4. Kakue a/10TpONHbIe MOTMGMKALMH 0710Ba Bl 3Haete? Kak amiorpo-
THs 0/10BA OKA3LIBAET OTHOCHTE/IBHOCT HeJIEHHS MPOCTHIX BEIIECTB Ha Me-
TAIBl ¥ HEMeTaLTh?

5. OxapakTepuyiiTe OKHCTHTETbHBIC CBOHCTBA HemeTaios. Hanmumte
YpaBHeHMs peakuuit. Kakum KpUCTAUIMYECKUM CTPOCHHEM M CBOHCTBAMH
6yayT obnanaTh MPOAYKTH peakuMii MeTaLioB ¢ Hemetatamu? [puseaute
npUMepBI.

6. OxapaKTepu3yiTe BOCCTAHOBMTENIbHbIE, CBOHCTBA HEMETA/VIOB, HANH-
IIIMTe ypaBHeHMsi peaKinii. Kakum KpHCTALTHYECKMM CTPOCHHEM H CBOCTBAMH
ByayT obnanath feTydue BOAOPONHBIE COETMHEHUs HEMETALIOB?

7. Hanuumte ypaBHeHUs peakiiiii B3aUMoeHcTsHs KpacHoro docdopa ¢
6epTOIETOBOM COMBI0. PACCMOTPHTE OKHCIHTEIBHO-BOCCTAHOBHTETBHBIE TTPO-
LeccH.

8. CocraBbTe ypaBHEeHHe peakuun B3aumozeicTsusi docdopa ¢ a3oTHOl
KHC/IOTOl, KOTOPYIO ONMCHIBACT C/IEAYIOLIas CXeMa:

P+ HNO; + H,0 —= H,PO, + NO

9. Hasosute obnactv npumeHenus cepsi, docdopa, xiopa, yriepona,
azora.

7.4. Bonopo/ibie COeIHHEHHsI HEMETAILIOB

OBIIMM CBOICTBOM BCEX HEMETA/UIOB SIB/ISIETCS 0OpasoBaHMe JIeTy-
YUX BONOPOIHBIX COEAMHEHMH, B GONBIUIMHCTBE KOTOPBIX HEMETaLl
TPOSIB/ISIET HU3LIYIO CTENeHb OKMCIeHHs (Tabm. 7.4).

Cpenn npuBeleHHbIX B TaGa. 7.4 MHOIO TeX BEUIECTB, CBOWCTBA,
TIPHMEHEHHME M TOJydCHHe KOTOPHIX BaM M3BECTHBI M3 LIKOIBHOIO
Kypca: MeTaH, aMMHaK, BOJIA, CEPOBOJOPOL, XIOPOBOIOPOLL.
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Ta6nuua 7.4
Bonopoansie CoeMHEHNS HEMETALIOR
Tpynna
Mepuon

1l v v Vi il

Bropoit B,Hg CH, NH;3 H,0 HF
nubopaH | MeTaH | aMMMaK BoZA bropososopon

Tpemwit - SiH, | PH, HS HCl
cinal | GochuH | cepoBoaOpOn | XIOPOBOAOPOI

Yereeproiit - - AsH; H,Se HBr
apcuH | cesieHoBozOpon | GpomoBoxopon

st = — = H,Te HI

TeJUIYPOBOIOPOI | MOIOBOIOPOI

Haubonee nmpocToii croco6 monyueHus: 3THX COeIMHEHHH — He-
TIOCPE/ICTBEHHOE B3aUMOJIEHCTBHE METALIA C BOIOPOJIOM:

H, + Cl, = 2HCI

Karanmsatop

N; +3H, 2NH,

C+2H, == CH,
2H, + 0, == 2H,0
H,+S == H,S

TakuM crioco6OM B MPOMBILLIEHHOCTH TIOJIY4al0T XJIOPOBOAOPOI U
ammuak. Iocnennue TPH peakuMH UMEIOT B OCHOBHOM TEOPETHYECKOE
3HAUCHHE.

Bce BoIOpOIHBIE COCAMHEHNMS HEMETAIUIOB 06Pa30BaHbl KOBATIEHT-
HBIMH TIOJISPHBIMA CBS3AMH, HMEIOT MOJICKYISIPHOE CTPOCHHE M TIPH
OGBIYHBIX YCJIOBHSX SIBJISAIOTCS ra3aMH (Kpome JXKHIKO#H BOJIbI).

Jlnsi BOIOPOIHBIX COEIMHEHMI HEMETAIOB XapaKTepHO PayTHIHOE
OTHOLUEHHME K Bojie. MeTaH M CHJIaH B Heil MPAaKTHYECKH HePacTBOPH-
MBI AMMHAK TIpH PacTBOPeHHH B Bozie 0OpasyeT caboe OCHOBaHHE —
ruapar ammuaka NH;- H,0.

Tpu pacTBOpeHUH B BOJE CEPOBOZIOPO/IA, CENEHOBOIOPONA, TEJLTy-
POBOZIOPOZIA (MX TAaKXkKe Ha3bIBAIOT XaJIbKOT€HOBOJOPONAMM), a TAKXKe
raJioreHOBOJOPOIOB 06Pa3syioTCsi cooTBeTCTBYIOMME KHCaOTh: H,S,
H,Se, H,Te, HF, HCl, HBr, HI.

Ta/10reHOBOI0PO/IBI H FAJIOTeHOBOXOPO/IHBIE KHCIOTHI. Bee rasoreHo-
BOAOPOABI — GeclBeTHbIE TOKCHYHbIE Ta3bl C PE3KMM 3amaxom. Onn
OYE€Hb XOPOLUO PACTBOPSAIOTCH B BOAE M ABIMATCH BO BIAXHOM BO3AYy-
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Xe, TAK KaK TIPHTATHBAIOT HAXOISIIVECH B BOJIYXC BOMAHLIC napsi,
o6pasysi TIpH 9TOM TYMaHHOE 06/1aKo. BHICOKYIO PACTBOPHMOCTD XJIO-
POBOZOPONA B BOXE IMOHCTPHPYIOT C/IEAYIOUIHE AAHHEIC: npy 0GB~
HBIX yc/IOBHSX B 1 0Bbeme BOXBI pacTBOpSIETCS OKOIO 500 o6beMOB
HCL.

‘PacTBOPHI FJIOTEHOBOZIOPOJIOB B BOAC ssotest kucnoramu: HF —
¢roposonopoaHas, WK nnasukosasi, kucnora; HCl — X10poBo1o-
pOIHAs, WM COJISIHAA, KHCIIOTa; HBr — GPOMOBOZIOPOAHAA KHCIOTA;
HI — MONOBOAOPOAHAS KMCIOTA. CriocoGHOCTb MX K 3/IEKTPOJIMTHYE-
CKoii AMCCOLMaly ¢ 06pa3oBaHHEM KATHOHOB BOJOPOJA PacTeT B
psany or HF x HL

Camast CHTGHAS 13 TJIOTEHOBOJIOPOMHBIX KACIOT — MONOBOIOPOA-
Hasi, a camast cabas — (GTOpOBOAOPOHASL. Bosbiuasi MPOYHOCTb XH-
wirgeckoit cesisu H—F (moatomy dropoBomOpoHAs KHCIOTA cnabo
MCCOLIMMpYeT B BOJE) 06yC/IOB/IeHa MATBIM Pa3MEPOM aroma dropa
1 COOTBETCTBEHHO MATBIM PACCTOSHHEM MEXIY SIPAMH aTOMOB BOZIO-
pona u ¢ropa. C pocToM panuyca aToma oT (TOpa K MOy pacTeT u
paccrostue H—T, mpouHocTh MOJIEKY/THl YMEHBLIAeTC M COOTBET-
CTBEHHO CTIOCOGHOCTD K 3IeKTPOIUTAYECKOH THCCOLMALIAI yBETMYA-
BaeTCsL.

TexHuueckH Haubosee BAXHBIMU SBITIOTCH XJIOPOBOZOPOA M CO-
JIstHAs KUCIOTA. B 1a60paTOpHBIX YCIOBUAX COJISIHYIO KMCJIOTY ToTyda-
JOT 110 PeAKIIUH, KOTOpYIO TPOBOIIAT MPH HArpeBaHMit:

2NaCl(kpuct.) + H,SO04(xonm.) = 2HCI(r) + Na,SO4(KpHCT.)

HeoGpaTHMOMY MPOTEKAHMIO 3TO# peaKuMu CrocobCTBYeT JIeTy-
4eCTb XJIOPOBOIOPONA.

ConsiHasi KWCJIOTA TPEJICTABIAeT COBOM BeCLIBETHYIO, JIBIMSALIYIOCS
Ha BOIIYXE KWIKOCTb, KOTODAsi HECKOJBKO TsXeree BOILL. 10 TH-
[TMuHAS KHCTIOTA, @ TIOTOMY B3AMMOJEHCTBYET C METa/LIAMH, OKCHLA-
MU META/LIOB, OCHOBAHUSAMH H COTAMH. (Ilpugedume ypasHenus coom-
demcmeyiouux peaxuuil u oxapakmepusyiime ux 8 cgeme meopuu anexm-
poaumuHeckoil Quccoyuanuu u npoyeccos OKuCIeHUs — 80CCMaH0BNEHUA.)

ConsiHasi KNCJIOTA HAXOMT LIMPOKOE npuMeHeHue (puc. 7.2).

TaIOreHOBOIOPOIHBIE KHUCIIOThI 06pasyioT cou: (TOPHILBL, XIOPH-
11, GPOMMIIBI, MOJMIb COOTBETCTBEHHO. TlocsieHHe TPH TPYTITIBI CO-
Jleif JL1s MHOTHX META/UTOB XOPOIIIO PACTBOPUMEI B BOJE.

Jinsi oGHApYXeHHs B PACTBOPE XJIOPHA-, GpOMMII- M MOIUII-NOHOB
HCTIONB3YIOT PEAKIIMIO C HUTPAaTOM cepe6pa AgNO;. B pesynbrate pe-
AKIMH TATOTEHNIOB (1 caMuX TANOTeHOBOIOPOIHBIX KHCIIOT) € HHUT-
patom cepeGpa oGpasyioTest oOcallKu pasTMyHBIX OTTEHKOB (uB. BK7EH-
Ka, puc. 26).

A BOT [UISl PaCIO3HABaHMS HTOPOBONOPOLHOI KMCIIOTEL ¥ dropu-
JI0B HUTPAT cepebpa B KauecTse PpeaKTHBa He MIPUTO/IEH, TAK KaK obpa-
ayjoumiicss AgF pacTBOpUM B BOZIC. Jlnsi AOKa3aTenbCTBA HATHYMS B
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Putc. 7.2. TIpHMEHeHHE COTSHOM KHCTOT:

1 — nonyuenue coneit; 2 — nasHue Jetaneil; 3 — OYMCTKA NOBEPXHOCTH METALIOB B

ranbBaHoCTernM; 4 — TNPOM3BOACTBO KPACOK; 5 — NPMIOTORJIEHHE JCKAPCTB; 66—
T POMABOCTRO TIACTMACE i AYTHX CHITETHUECKIX MATEPHATOD

pacTBOpe (hTOPHJI-HOHOB MOXHO HCIIONIb30BATH PEAKILIO ¢ HOHaMH
Kanbiws, nockonbky CaF, MasopacTBOpHM.

CBoe Ha3BaHWe TIABUKOBAsi KMC/IOTA TIOMYUHJIa H3-33 YHUKATHHO
IO CBOMCTBA PearnpoBaTh ¢ OKCHAOM kpemumsi(IV), BXOLAIMM B CO-
CTaB cTeKNa, KaK Obl «IUIaBUTb» €ro:

Si0, + 4HF = SiF,T + 2H;0

DTy peaKLMio HCTONB3YIOT LIS M3rOTOB/NEHNS HAMMMCEH U PUCYH-
KoB Ha crekue. Ha cTeK/10 HaHOCAT ‘ToHKWMiA c1oii napaduHa, 1o KoTo-
POMY TIpOLIAPANBIBAIOT PHCYHOK, @ 3aTEM H3zelme TIOrpyXaioT B pac-
TBOp IUIABMKOBOW KMCOTHI. TaxkuMm 06pa3oM, Hampumep, JTUTOBCKHIA
XynoxHuK M. YiopnéHuc cosan oKono 30 XyZOXECTBEHHBIX MPOM3-
BelIcHMii, XpaHALMXCA B My3ee ero mmenn B r. Kaynace.

CepoBoI0po/t H CEPOBO/IOPO/IHAS KHCIIOTA. Ceposonopox H,S — bec-
LLBeTHBI a3 C PE3KHM 3anaxoM. OveHb SNOBUT, BISLIBACT OTPABAE:
HUS JaXe IPU He3HAUMTENILHOM COAEPXKAHUH B Bozyxe (okozio 0,01 %).
Ceposoopon Tem Gosee ONaceH, 4T OH MOXET HaKaruiMBathCs B
opraiusme. OH COEIMHSETCH C Kene3oM remor/iobuHa KpoBH, 4TO
MOXET NPUBECTH K 0GMOPOYHOMY COCTOSHHIO i CMEDTH OT KHCIOPOI-
HOTO rosiofiaHusi. B IpHCYTCTBUM MapoB OpraHM4YecKMX BEUIECTB TOK-
CHYHOCTB CEPOBOOPONIA PE3KO BO3pACTACT.

BMecTe ¢ TeM CEpOBOZIOPOA 0bnaKaeT JleyeGHBIMM CBOMCTBAMH, OH
SBJISIETCS] COCTABHOM 4acThio HEKOTOPBIX JieqeGHBIX MUHEPATbHBIX BOIL
(IMsTuropek, CepHOBOACK, Matiecra).

CepoBOIOPO CONEPKHTCA B BYIKAHWYECKHX rasax i TIOCTOSIHHO
obpasyetcsi Ha THe JepHOro Mopsi. Jo BEpXHHX CJIOEB CEPOBOZIOPOI HE
JIOXOIMT, TAK KaK Ha IIyomHe 150 M B3aMMOZEHCTBYeT C MPOHMKA-
JOLIMM CBEpXY KHCTOPOZIOM U OKHMCIISETCS MM IO Cephi. CepoBoziopozl
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obpa3yercsi IpH THUEHMH Gesika, MOITOMY, HANpUMep, TyX/ble siflia
NaxHYT CePOBOIOPOTIOM.

Tpu pacTBopenuu cepoonopona B Bojie obpasyercst ciabasi cepo-
BOZIOPO/IHAs KMCJIOTA, COMIM KOTOPO#t Ha3bIBAIOT cyabgudamu. Cynbhu-
ZIbl WETOYHBIX M IETOYHO3EMEbHBIX META/UIOB, a TaKkKe CYIb(pui
AMMOHMS XOPOIIO PACTBOPHMBI B BOJIE, CY/IBMMIIbI JKe OCTATBHBIX Me-
TAVIOB HEPACTBOPMMbI M OKPALICHBI B pa3TuyHbIe 1peTa: ZnS — Ge-
nbii, PbS — yepHbiit, MnS — po3oBbiii.

Ceposonopost ropuT. ITpu oXTaKIeHHH TUIAMEHH (BHECEHHH B HErO
XOJIOIHBIX MPEIMETOB) OCAXIACTCs CBOGOHAs cepa:

2H,S + 0, = 2H,0 + 2§

Eciu riamsi He OXJ1axaaTh M 06ecrieqnTh H3GhITOK KUCI0poaa, TO
obpa3syercst okcnn cepsi(IV):

2H,S + 30, = 2H,0 + 250,

CepoBozopon — cwibHeiumii BocctanoButenb. ([Towemy?)

Ammuak. PaccMOTPHM CTpoeHHe MoJIeKy bl aMmuaka. Ha BHeHem
9HEPreTHYECKOM YPOBHE aTOM a30Ta COJICPXKHT IATh EKTPOHOB, M3
KOTOPBIX TPH 3/IEKTPOHA — HecriapeHHbIe. IMEHHO OHM 1 Y4acTByIOT B
(OpMHUPOBaHHH TPEX KOBAICHTHBIX CBSI3eli C TPEMs aTOMaMH BOLOPO-
1 TIpu 06Pa3OBAHMM MOJIEKYJIbl AMMHaKa:

H wm H—I‘{—H
H

Tpu o6111Ke 3/1EKTPOHHbIE Maphl c).'{emeuu B CTOPOHY Gosee anek-
TPOOTPHLATE/IBHOTO aTOMa a30Ta, a IOCKOJIBKY MOJIEKY/a aMMHMaKa
umeeT (opMy TPeyroNIbHOM mupamuabl (puc. 7.3), TO B pesyibrate
CMELUEHUs JMEKTPOHHBIX TP BOIHUKAET JIMIIOb, T. €. CHCTEMA C ABY-
MST TIOJTIOCAMH.

JUnst MOJIeKy/1 aMMHaKa XapaKTepHO CBSI3bIBAHME MeXIy co60it. DToT
ocoﬁufx BHII MEXMOJIEKY/IIPHOM XMMHYECKO# CBSI3M Ha3bIBAIOT BOAO-
POITHOIH CBA3BIO:

e T
N * HoN - BN - BN
H H H

AmMHaK — GecLBETHBII ra3 ¢

H  peskum 3amaxom, NouTH B 1Ba pasa

Jierye BO3ayXa. AMMHMAK HeJb3s

H H BIIBIXATh MPOJIODKUTENLHOE BPEMsi,
TaK KaK OH SIOBHT. DTOT ra3 ierko

Puc. 7.3. CrpoeHue MONeKyasl amM- CXKWXKAeTCsi MPH OOGBIYHOM JaBiie-
MHaKa HUM ¥ Temmnepatype -33,4°C,
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a TIPM MCTIAPEHMM KUIKOTO aMMHAKa M3 OKpYXalolueif Cpe/s! Moro-
IIAETCS MHOTO TEIUIOTEI, TIO3TOMY aMMHaK MPUMEHSIOT B XONOMMIb-
HBIX YCTAHOBKAX.

AMMMaK OYeHb XOPOLLIO PACTBOPHM B Boze: mpH Temrneparype 20 °C
B 1 o6beme Boabl pactBopsieTcst okosio 710 06beMoB ammuaka. Kou-
LEHTPUPOBAaHHBIH BOIHbIA PAacTBOp aMMuaka (25%-i 1o Macce) Ha-
3IBIBAIOT GOOHBIM AMMUAKOM, WIH ammuauHoll 60doii. Vicnonbsyemblii B
MEMLIMHE PACTBOP AMMMAKa M3BECTEH MO/l HA3BAHUEM HAUQMbIPHbIIL
cnupm. TOT HALIATBIPHBIN CITMPT, KOTOPBI MMeeTCs B BallleH JoMall-
Heil anTeuke, comepxut 10 % (no Macce) aMMuaKa.

Eciv K pacTBOpY aMMHaKa MPHINTB HECKOJIBKO Kametb heHondra-
JIeMHa, OH OKPACHTCS B MAJIMHOBBIA LIBET, T.€. MOKAXET LIETOYHYIO
cpeny:

NH; + H,0 == NH;'H,0 == NHj+ OH"

Hamuuuem ruapokcna-uoHoB OH™ u 0GBsCHSIETCS LIeoYHas pe-
aKuKs BOAHBIX PACTBOPOB aMmuaka. Ecim okpaiuenHbiii penondraie-
MHOM PacTBOP aMMMaKa I00TpeTh, To OKpacka ucuesaet. ([Touemy?)

AMMMaK B3aMMOEHCTBYET C KMCIOTaMM, 06pasysi coau aMMOHUSA.
Ec/iu CTEK/ISIHHYIO TIA/IOYKY WM CTaKaH, CMOYEHHBIE PACTBOPOM aM-
MMaKa, MOHECTH K JPYroil NaIOYKe WM CTaKaHY, CMOYEHHBIM pac-
TBOPOM CO/ISIHOH KMCJIOTBI, TO TOSIBMTCS TYCTO# Geiblif IbIM (BOT M
Bepb 110CJIe STOTO MOTOBOPKE, YTO AkIMA Ge3 OrHs He GbiBaeT):

NH, + HCl = NH,CI
X0pia aMMOHHS

W BOAHBI PACTBOP AMMHaKa, M COJM aMMOHMS COZIEpXaT 0COBbLit
MOH — KaTOH aMmoHmsi NHY, urpaiouiuii posib KatioHa Metauia. Ox
obpasyercs B pe3y/ibTaTe TOIO, 4TO aTOM a30Ta, UMEOLIMii cBOGOI-
HYIO (HETOE/ICHHYI0) JIEKTPOHHYIO Napy, GOPMHPYeT elle OIHy
KOBAIEHTHYIO CBS3b C KATHOHOM BOZOPO/IA, NEPEXOAALIMM K AMMHaKy
OT MOJIEKYl KMC/IOT WIH BOZbI:

Taxoii MexaHH3M 00pa30BaHMUsl KOBAIEHTHOMN CBA3M, KaK BbI 3Hae-
Te, HA3BIBACTCS OHOPHO-AKLIENTOPHBIM.

B 1aHHOM cJyyae I0HOPOM CBOGO/IHOI 37IEKTPOHHOM Tapbl BBICTY-
naeT aTOM a30Ta AMMMAKa, a aKLENTOPOM — KaTHOH BOJIOPOJA KHC-
JIOTHI WM BOZI.

Eltte 01HO XMMUYECKOE CBOWCTBO aMMUaKa Bbl MOXETE CaMH Tpo-
HO3MPOBATH, €C/IM 0OPATHTE BHUMAHNME HA CTENEHb OKUCICHUS aTo-
Ma asora: N~ Hj'. KoHeuHo, aMMHaK — CHJIbHEHLINI BOCCTAHOBU-
TeJib, T.€. €T0 aTOM a30Ta MOXET TOJILKO OTIaBaTh JIEKTPOHBI, HO He
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npuHUMaTh MX. Tak, aMMHaK CIOCOGEH OKHCIIATBCS HIIH 110 CBOGOIHO-
ro asora (6e3 yyacTusi Kataiusaropa):

4NH, + 30, = 2N, + 6H,0
wm 10 okcuaa asora(ll) (B mpucyTcTBMM Katanm3saTopa):
4NH; + 50, = 4NO + 6H,0
Kak npoM3BOAAT aMMHMaK B NMPOMBILLICHHOCTH BB YXE 3HaeTe —
CHHTE30M M3 a30Ta M Bofopoja. B sabopatopun ammmuak monyvaior

neiicrueM raueHoi ussectu Ca(OH), Ha coM aMMOHMsI, yallle Bee-
TO Ha XJIOPH/L AMMOHHSI:

Ca(OH), + 2NH,CI = CaCl, + 2NH;T + 2H,0
Ta3 coGMpaIOT B NIEPEBEPHYTHIH KBEPXY IHOM COCYIL, @ PACTIO3HAIOT
WK 1O 3anaxy, WK 10 NOCHHEHMIO BIAXHON KPacHOI JaKMycoBOH

OyMaXKH, WIH 1O MOSIBJICHUIO GEJIOro IbIMa MPH BHECEHWH CTEKIISH-
HOM NAJOYKH, CMOYEHHOM CONSAHOM KUCIOTOM.

Puc. 7.4. TipumeHeHe aMMHaKa U COJIEH aMMOHMSL:

1—5 — NPOMIBONCTBO MHHEPATHHEIX YIOGpEHMH; 6 — B MemMIMHE W OwTy (Ha-
WATHPHH CTIHPT); 7 — B XOTOMAIBHBIX YCTAHOBKAX; § — nastuie Jerancit; 9 —
TIOyHeHHE BIPHBYATHX BeilecTs; /0 — MPOMIBOICTBO A30THOM KHCTOTH
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AMMMAK ¥ €ro COJH WHPOKO MCTIOB3YIOT B MPOMBIILICHHOCTH
TEXHHKeE, B CEJIbCKOM Xo3siiicTse, ObiTy (pHc. 7.4)

1. JIoKaXHTe 3aBHCHMOCTD CTEMEHH 37eKTPOTHTHYECKOI INCCOUMA-

o LM OT IIPMPO/Ib 3/IEKTPOJIHTA Ha NIPUMEPE FAIOTeHOBOLOPOHBIX KHC-
sor: HF, HCI, HBr, HL.

2. B ueThipex NpoGMPKAX HAXOAATCSA NMPO3PayHbie PACTBOPHI IIABUKOBO,
CONSHOM, GPOMOBOIOPOIHOM # HOIOBOAOPOTHOM KMCIOT. Kak pacniosHarh
9TH BELLIECTBA C NOMOIBIO OXHOTO peakTHBa?

3. HanuumTe ypasHeHusi peakuuii, WUTIOCTPUPYIOLIHE CTEYIOUIME Tpe-
BpAICHH:

Cl, — HCl — CuCl, —= ZnCl, — AgCl

VKaXHTe OKHCITHTEIbHO-BOCCTAHOBHTE/TEHBIC PEaKIIMH W PACCMOTPHTE HX
METOIOM 3/IeKTPOHHOTO GanaHca. YpaBHeHHS PEaKIMil ¢ y4aCTHeM 3/IeKTPO-
JIMTOB HATMILMTE TAKXKE B HOHHOH (hopMe.

4. Kaxoe 3 Bemects: cepa, cepoBoziopoa, okcu cepu(IV), cepHast Kic-
10T — NPOSBISET TONLKO BOCCTAHOBHTE/bHBIE, TOIKO OKHCIMTEbHbIE Wi
M OKHCAMTE/IbHbIC, # BOCCTAHOBMTE/IbHbIe CBOHCTBa? [Touemy? OTBer moa-
TBEPINTE YDABHEHHSAMH COOTBETCTBYIOUIMX PeaKIUil.

5. CMewany 1Ba pacTBOpa: CepoOBOIOPO/A M CEPHUCTOTO rasa, o6pasoBai-
cs1 ocanok cepbl. Hanuumure ypaBHeHHE Peakimu H PACCMOTPHTE €10 ¢ TOUKH
3PEHUS OKHCICHUS — BOCCTAHOR/ICHHS.

6. OnpeneTe METOIOM SMEKTPOHHOTO Gaslakca KOG dULUMEHTH B ypas-
HEHMSIX PeaKiuil, COOTBETCTRYIOUIMX CACIYIOUIMM CXeMaM:

) NH; + 0, — NO + H,0
6) NH; + 0, — N, + H,0

7. Kakue CBOVCTBA aMMHAKA IEXKAT B OCHOBE ro MPHMEHEHNS B METHII-
He, B XOMOMWIBHBIX YCTAHOBKaX?

8. Kakylo CTerneHb OKMCICHHS HMEET a30T B XIOPHIE AMMOHMS, B HUTDATe
aMMOHHA?

9. Onpenennte K03)HUIMEHTHI B yPaBHEHHH CJIEAYIOLICH XMMHYECKOH pe-
AKUHMH, HCTIONB3YSi METOX NIEKTPOHHOTO Ganarca:

Cu0 + NH; — Cu+ N, + H,0

10. Tipu B3ammopeicTBun 535 r 20%-TO PACTBOPA XIOPHIA AMMOHMS C
HEOGXOIMMBIM KOJIMYECTBOM MMIPOKCHA HATDHS GBLIO TIOMYYEHO 33,6 71 am-
MHaKa (H.y.). KAKOB BLIXOX AMMHaKa B TIDOLICHTAX OT TeOPETHYECKH BOIMOX-
Horo? Kakoe KOMYECTBO BELIECTBA THAPOKCHIA HATDHS OTPEGOBATOCE LTS
peakun?

7.5. OKCHIBI HEMeTAILIOoB
B OKCHIIaX HEMETAIUTOB CBSI3b MEXILy ATOMAMM KOBAJICHTHAS! TIONISIP-
Hast. Cpein OKCHIIOB MOJICKYJIIPHOTO CTPOCHMSI €CTh Ia3000pasHbie —
CO,, CO, N,0, NO, NO,, CL,0, ClO, u ap.; xuikue (1eTyune) —
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SO;, N,0;, CL,0q, CL,0;; TBepasie (1eTyuue) —
TBEPIbI, OYEHb TYTOIUIABKMIl HENeTyuHit OKCHI
ATOMHOW KPUCTALIMYECKON PElIeTKOM.

OKCHIB HEMETA/UIOB, KaK BBl 3HaeTe, JEJAT HA JBa MOJKIACCA:
Heconeobpasyiowue W coneobpasyrowue. K HeconeobpasyiommuM OKCH-
nam orHocsit SiO, N,O, NO, CO. Bee ocTaibHbie OKCHIIBI HEMETal-
JIOB SIBJIAIOTCS CONEOOPA3YIOUIMMH, KUCAOMHBIMU.

Oxcusi cepul. Cepa o6pasyer a8a okcuna — SO, u SO;. Oba okcuna
SABJIAIOTCSA KUCJIOTHBIMH, T. €. B3ANMOJCHCTBYIOT CO IIEJ0YaMH, OCHOB-
HBIMH OKCHIAaMU U Bonoi. (Hanuwume ypaenenus coomeemcmeyiouux
peakyuil.)

Tpu ropeHHM cepbl, TIOTHOM CTOPAHHH CEPOBOIOPOAA M 0GXure
cynbuaos obpasyercst okeua cepbi(IV), KOTOpbI YacTo HasbiBalOT
ceprucmbm 2azom. (Hanuwume ypasHenus coomeemcmeyiougux peaxuuii.)
OH XOpOLLO PacTBOpsieTcsi B Boze, 06pa3ysi C1abyio ceprucmyro Kucao-
my. OHa HeyCTOMYMBA M PAIATacTCA Ha MCXOIHbIC BELIECTBA:

H,0 + SO, == H,SO0;

Tlpu B3aMMOZEICTBUM CO IUEIOYAMM CEPHUCTBIN ra3 oGpasyer aBa
Ppsifia coseil — CPeIHUe, WK CYabdumbl, U KUCITbIE — 2U0poCyabdumbl.
(ITouemy?)

Tuapocynbdur Harpust NaHSO; 1 cybdut Hatpsi Na,SOs, Kak u
CaM CepHHCTBIN ra3, MCIIOJB3YIOT VIS OTOEMBAHUS IIEPCTH, 1IENKa,
GyMaru i COJIOMBI, a TAKXKE B KAYECTBE KOHCEPBUPYIOLIUX CPEACTB VISt
COXpaHEHHs! CBEXHX TUIONOB  (YPYKTOB.

Okcuabl a30Ta. A30T 06pa3yeT HEMa/0 OKCHIOB, M3 KOTOPBIX Han-
GoJ1ee M3BECTHBI OKCHIIBI CO BCEM CTIEKTPOM CTETICHE# OKHCIEHHUS a3oTa
ot +1 10 +5: N,0, NO, N,0;, NO, (wm N,0,) u N,Os.

Oxeuast azora(l), (IT) N,O u NO — Heconeobpasyiolimne OKCHIBI;
OCTATBHBIE — COEOGPA3YIOLIME KUCTOTHBIE OKCHIbL.

Oxcud azoma(IT) NO Tokcnue. ITpencrasnser co6oi GeclBeTHbIMH
ras, Ge3 3anaxa, o4TH He pacTBopuM B Boze. Okcun asota(Il) nerko
OKMC/ISIeTCsl KUCIOPOIOM Bo3ayxa B okeun asota(IV):

2NO + 0, = 2NO,
Okcud asoma(1V) NO, — BecbMa TOKCHYHBIH Gypiit ras. Ecim pac-

TBOpsATh NO, B BoJe B PHCYTCTBUM KHCJIOPO/Ia, TO 0Bpasyercs a3oT-
Hasl Kucjora:

05, NyOs, Se0y;
, — BELIECTBO C

4NO, + 0, + 2H,0 = 4HNO;
Ananornuso okena NO, pearupyeT ¢ pacTBOpPaMH LIETIOYEH:
4NO, + 2Ca(OH), = Ca(NO;), + Ca(NO,), + 2H,0

Oxcud azoma(V) N,Os — GecLBeTHbIE KPUCTAUTBI IPU TEMIIEPATY-
pe Huxke 33,3 °C. DTO THIMYHBIN KUCIOTHBIN OKCHII, KOTOPOMY COOT-
BETCTBYET a30THAsi KMC/IOTA. B3auMoneHcTByeT ¢ BONOM, LuenoYamMu,
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OKCHIaMU MeTaI0B. (Hanuwume ypagrerus coomeemcmeylouux peax-
wuii.)

Oxcun pocdopa(V). Okenn dochopa(V), nm dpochopHbIil aHTH-
pua, obpasyetcst pu ropermn Gocdopa B BUIE rYCTOro Ge1oro abiMa,
COCTOSIILIETO W3 MEJIKHX Gembix KPHCTAUTUKOB:

4P + 50, = 2P,05

DTO THUNMYHbIA KUCJIOTHBIA OKCHI, KOTOPbIH B3aUMOJEHCTBYET C
BOIO#, 06pasys gocghopHyio Kuciomy, a TAKKe C OCHOBHBIMH OKCHIA-
MM M IIeJ0YaMM ¢ 0Opa3oBAHHEM PalTMYHBIX COJEH: CPEeNHUX, WIH

ocharos, 1 KuCTBIX — 2udpogochamoe w duzudpogdochamos:
P,05 + 6NaOH = 2Na;PO, + 3H,0
P,0s + 4NaOH = 2Na,HPO, + H,0
P,05 + 2NaOH + H,0 = 2NaH,PO,

Oxcuasl yriaepoia. Yriepon oGpasyeT [Ba OKCHAA: OKCHI yrie-
pona(IT) CO u okeun yraepona(IV) CO,.

Okcud yenepoda(Il) MmeeT psl CUHOHMMOB: YrapHBIi a3, OKHCh
yIIepoia, MOHOOKCH yrieposia. DTo ra3 Ge3 1BeTa, 3amaxa u BKyca;
TUIOXO pacTBOPMM B BOIE. Kak ClielyeT M3 TPHBHATBHOIO Ha3BaHUA,
YTapHBI Ta3 OYeHb SUIOBHT, TAK KAK COCNMHSACTCS C TeMOITOGHHOM
KDOBH M JIMILIAET €r0 CIIOCOBHOCTH MNepeHocuTh Kucnopon. TMepsast
MOMOLLb TIPH Yrape — 3TO CBEXMii BO3IYX.

Oxkcuz yriepona(ll) sBisieTcst CUIbHBIM BOCCTAHOBHTENIEM, TIO3TOMY
TOpHT:

2C0 + 0, = 2CO,

OH TaKke BOCCTAHABIMBACT METALIB M3 MX OKCHIOB M IOTOMY
npUMeHsieTcsl B ITHpOMeTaLTyprin. OCHOBO# JOMEHHOTO mporecca
SIBJISIIOTCS PEAKIMH, CyMMapHOE YPaBHEHHUE KOTOPBIX MMeeT BHI:

,.
Fe,0; + 3CO = 2Fe + 3CO,

Okcud yeaepoda(IV) mmeeT MHOTO CHHOHMMMUYECKMX Ha3BaHMii:
YIJIEKHCIBIA Ta3, YTONBbHBIA AHTMAPHA, AMOKCHA YIJIepoia W Jaxe
XMMHMYECKH HEBEPHOE HA3BAHME «YIJIEKHCIOTa».

B npombiienHocTH CO, MonyyaioT 06KUIOM M3BECTHSKA, rope-
HHeM KOKCa WM YIJIEBOJOPOIHOTO Chiphsi. B TaGopaTopny yriekucbii
ra3 TOJIy4aloT AHCTBHEM COJSHON KHCJIOTE Ha MpaMop (puc. 7.5):

CaCO; + 2HCI = CaCl, + Hy0 + CO,T

MoreKy1a yIeKHC/IOro ra3a o6pa3oBaHa 1ByMsi 1BOHHBIMM TOJISp-
HBIMH KOBAJICHTHBIMH CBA3SIMU:

0=C=0
135





