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3. Kakoit 06beM BO10pOza (H.y.) 06Pa3IyeTcsi NpH PACTBOPEHWH B BOZE
92 1 HaTpus, coltepxatLero 25 % NPOAYKTOB OKHCICHI HATDHS HA BOIIYXE?
4. B2 1 poxut pacTsopwu 89,6 1 xioposozopoxa (k. y.). Haizute Macco-
BYIO JIOMO CONSIHOM KAC/IOTH B TIOTY4EHHOM PACTBODE.
5. HammumuTe ypaBHCHIA Peakiliii, ¢ NOMOWIBIO KOTOPBIX MOXHO OCyIlie-
CTBUTH CleRyIOUIIE NPeBpaLICHIS:

a) CHy —= H, — CaH, —= Ca(OH), — CaCO; —»

—+ Ca(HCO;), —= CaCO; —» CaO —» Ca(OH), —= CaCO;

6) H,0 —= H, —= HCl — H, — H;0 — KOH —
—~ K;PO, — KH;PO, — KCl —= AgCl

7.2. Bona

XKu3Hb KaK (M3MKO-XMMHYECKHMI MPOLECC MPOTEKAeT B BOAHOM
cpene. JKMBOTHBIE, pacTeHUs, YeoBeK cocTosT Ha 70— 80 % 13 Bombl.
Tlotepsis 50 % cBoeit Macchl B pe3y/bTaTe TOJIOJaHMS, YENOBEK ellle
MOXeT ocTaThesi B XuBbiX. Ho nmotepst 15— 20 % Macchl Tesa B pesyiib-
TaTe 0Ge3BOXMBAHMS CMEPTE/bHA.

Bce peakumu o6MeHa BElLIECTB B OPraHM3Me Yel0BEKa U B MEPBYIO
ouepe/lb PeAKIMH THAPO/IM3A MPOTEKAIOT WIK C Y4ACTHEM BOJBI, W
B BOJIHOIA cpefe.

Ho Boa — He TOBKO YC/IOBHE KU3HM HHIMBUIYAIBHOTO OPraHM3-
ma. Be3 Hee HeBO3MOXHO GbUIO GbI cyliecTBOBaHHMe GHOChEpHI, T.€.
XKHU3HM Ha 3emue BoOOLIE, MOCKOJIBKY KPYroBOPOT BEIUECTB M 3HEp-
rum B GMOChepe BOIMOKEH TONBKO C YYACTHEM BOJBI.

Kpyrosopor Boasi. Ec/iv B3IJISIHYTH Ha Hally IUIaHETY M3 KocMoca,
T0 eii Gorblue MOKIOMNET HasBaHue — raHeTa Boaa.

KpyroBopoT BozIbI €HCTBYeT GeCIPephIBHO B TPEX OCHOBHBIX Te0-
rpauueckux obbekTax: okean — armocepa — cyma. C moBepXHOCTH
MHpoBOTro OKeaHa exeroHo ucnapsercst 453000 km® Boxbi. Ocanku,
BBINAZAIONLINE HA 3eMTio, cocTaBmsmioT 525 000 kv’. [TpeBbiluerue 06y~
CJIOB/ICHO MCTIADEHHEM BOIIBI C IPYTMX BOIHBIX TOBEPXHOCTEH 1 HCMa-
PEHHMEM BJIark PaCTCHHAMH.

Wcnapsiiolasicsi Boa, KOHIEHCHpYsiCh, oGpasyer obsiaka u B BUIE
0CAIKOB BHINAZACT HA MIOBEPXHOCTH 3eMIIH. DTH OCAIKH MOIIOLAITCS
TI0YBOMA, ¥ B PE3yJIbTATe MOAIEMHOTO M MOBEPXHOCTHOTO CTOKA BOZBI
BHOBDb BO3BPAIIAIOTCS B MOPS M OKCAHBI.

KpyroBopor Bolbl — 3TO XOPOLIO OTPETYJIMPOBAHHbIA MEXaHU3M,
KOTOpBIit GecrpepbIBHO «KayaeT» BOAY M3 OKEaHa Ha MaTepuk u 06-
PATHO, NIPH 3TOM BOJA OYMIIAETCS.

Bombie pecypesl. ColieHasi M TIpecHas BOXA COCTABISIOT BOXHBIE
pecypesi 3emn. Ipuuem 97,2 % ot obuwero 3anaca (1345 maH kM?)
npuxoaMTes Ha Bobl MupoBoro okeaa. [TOHATHO, 4TO Ha OO Mpe-
CHOIA Boab! octaercst 2,8 %, HO eC/TH MCKIIOYNTD TOJISIPHBIE JIEAHHKH,
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TIOKa ellle HeJOCTYNHbIC [UIsS MCTIONB3OBAHMS, TO, YBbI, PUXOIMTCA
KOHCTATHPOBATh, YTO MPAKTHIECKH MOXHO MCTIONb30BaTh vk 0,3 %
BOJIBI.

TeopeTHueCKH MOXHO CYMTATh BOMHBIE PECYPChl HEHCUEPMAEMbl-
MH, €C/M TIPHHSATB, YTO NPH MX PALHOHATBHOM WCTIO/NB30BAHMU OHU
HeTnpepbIBHO BO30GHOBJISIOTCS B Mpoliecce Kpyrosopora. Byecte ¢ Tem
noTpeb/IeHNe BOMIbI YBEIMUMBACTCS, TaK KaK OHA CNYXKMT OTHMM M3
IIaBHBIX BUIOB CHIPbsi JUIS IPOMBILUIEHHOCTH. Ee B OrPOMHBIX KOMH-
YECTBAX MCTIONB3YIOT B KAYECTBE TETUIOHOCHTEISl M TEPSIIOT B mpoLiecce
OXJTXICHHS M TIOZIOTPeBa.

B MeTawTypriu Uisi BBITUIABKH | T 4yryHa ¥ TIEperUIaBKy ero B CTaib
Tpebyercs 300 T Boxsl, wist omyderusi 1 T e — 500 T, 1 T HuKens —
4000 T BOZIBI.

OnHMM M3 IIaBHBIX TOTpeGUTEeH BOIBI ABIAETCA NMPOU3BOACTBO
CHHTETHYEeCKMX MatepuaioB. [Uist moydenus 1 T CHHTETHYECKOTO Ka-
yuyka TpeGyercst 2100 T Bozbl, aBcaa — 4200 T, kanposa — 5600 T.
JUIst M3TOTOBJIEHMSI aBTOMOGHIISL HYXHO 246 T BOAbI, a /ISt 3amycKa
MEXKOHTMHEHTIbHOM GaIMcTHYecKoi pakeTsl — oyt 190 000 1!

Ha npomsBoznctso | T Gymaru Tpebyercs 250 T BOMBL.

Eume Gosbiiie BOJBI PACXONYETCS B CETBCKOM XO3SHCTBE Ha HYKIb
KHBOTHOBOICTBA M pacTeHmeBozcTBa. [10TpeGHOCTS B BOXe XKHMTENs
KpymHOro ropoza (6e3 yueTa rarmeHM4ecKHX HyXII) COCTaB/seT 35 11 B
CyTKH (puc. 7.1), HO M3-3a HEPALIMOHAILHOTO €€ MCIOJIb30BaHus, 110~
Tepb MpH TPAHCTIOPTHPOBKE K MOTPEGUTENIO, HEMCTIPABHOCTH 060pY-
JIOBaHMs B KBAPTHpax oHa yseanuusaercs 10 700 1. 3amackl nmpecHoi

Puc. 7.1. ToTpeGrieHie BOTB Ha GHITOBLIE HYXIb!
XHTE/IeM KPYTIHOTO TopoZia

Pacxoms [urcwn- Crupxa  Msmse  [omuska Tpuroros-
Ha Kama-  veckie nocyms  caza  femme
WA NpOLLEAYpH e
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BO/bI B 30HAX HHTEHCUBHOI X0O3ACTBEHHOM JEATENLHOCTH M TIPOXH-
BaHMUsi GONIBIIMHCTBA JIOJEH CTAHOBATCA HENOCTATOUHBIMH, MOSTOMY
yXe ceifuac HeOGXOMMMO IyMaTh O ee COepeXeHHH.

Bozbl. [Uisi TOTpeGHTeNs BaXEH TaKO# MoKasaTesib BOAbI,
KaK acecmkocms. Bojia cuMTaeTcst acecmKoii, €ciu OHa CONepXaT KaTh-
OHBI KaJIbLMst M Markusi. TIOHATHO, YTO HaTMYME STHX KATHOHOB B
BoZe OGYCTOBIEHO NPUCYTCTBUEM PACTBOPMMBIX COEAMHEHMI Kalb-
LMSt M MarHus, Hanpumep cosel (XJIOPHIOB, HATPATOB, CYIb(haToB)
WIM THAPOKCHIIOB (TMAPOKCHI Ka/IbLIHs MATIOPACTBOPUM B BOIe — 3TO
XOpOLLIO M3BeCTHAs! BaM M3BECTKOBAsA BOa). B XecTKoit Boe MBLIO He
MBUIHTCS, Ge/ibe MOC]e CTHPKM CTAHOBUTCS IPYGBIM, BOJIOCHI Tocie
MBITBSL CeKyTCsi. Bee /1e10 B TOM, UTO MBUIA IPECTABISIOT CoGOi Ha-
TpHeBble (TBEpAble) WIH KaiueBble (KHIKHME) COMM KHUPHBIX KHCIOT,
0611yi0 (opMyITy KOTOPHIX MOXHO YCI0BHO 3anucath Tak: RCOONa
1 RCOOK. Kak u Bce KalueBbie ¥ HATPUEBbIE COJIM, MbLIA PACTBOPH -
MBI B BOJIE M IMCCOUMMPYIOT:

RCOONa == RCOO" + Na*

4ero He CKaXellb 06 aHATOTHYHBIX CONSIX Kablns U MarHus. M 110 Tex
nop, moka Bce oHBl Ca** u Mg? He GyayT nepeBe/eHbi C TOMOIIBIO
MbUIa B OCA0K, OHO MBUINTb, T.€. CTUPaTh U MbITh, HE GYIICTZ

2RCOO- + Ca* = (RCO0),Cal

B XecTKOii Bojie MSICO M KPYTIbI TUIOXO Pa3BapHBalOTCs.

HenpuaTHOCTH, KOTOPBIC IPHHOCHT YEJIOBEKY KECTKast BOIA, STHM
He MCYepIbIBAIOTCS. 3arissHATe BHYTPb YaiHUKA WIM, €C/IM B BalleM
ZIOMe WM KBAPTHPE [e/Al0T KAIMTAIbHBIA PEMOHT, B paspe3 TpyGbl
LeHTpatbHOTO oTorUIeHHs. Yro Habmonaere? Bebiit, cepoBatsiii Win
PBDKEBATHI PHIXTBIA CI0M HaKMIH (LB. BKJIEiiKa, puc. 20). OxasbiBaeT-
i, He TO/BKO CPEHHE PACTBOPHMBIE CONM KATbIIMs M MarHHs sIB/sI-
10TCS TIPUYMHOIM XECTKOCTH BOJIbI, HO M 0cOBasi rpynma cosneif, KoTo-
phie Ha3BIBAIOT KMCITBIMH.

Kucasimu, Kax BBl 3HaeTe, HA3BIBAIOT COMM, KOTOPBIE MOXHO pac-
CMAaTpUBaTh KaK NMPOAYKTHI HETIOJIHOTO 3aMeILIeHHs KATHOHOB BOAOPO-
1a B KHCJIOTE HA KATHOHBI METAIIOB.

CBOMCTBA CPEIHUX M KMCIIBIX COJEH OAHOM KMCIOThI Pasin4HBI.
Hanpuwmep, cpeiHsisi KalblHeBasi COJb YrOJIBHOM KMCIOThI (KapGoHaT
kanbims) CaCO; B BoZe HEPACTBOPUMA, a KMCIas COMb — TMAPOKap-
Gonar Kansums Ca(HCO;),, Ha0GOPOT, XOPOLIO PAacTBOPUMA, YTO M
06YCIOBIMBACT JKECTKOCTh BOIbl. MIMEHHO Takue COMM MPH passioxe-
HUM ¥ 06pa3syloT HAKHMITh B YalHMKAX, TPYGax LEHTPAIbHOTO OTOTUIe-
HWsI, TTAPOBBIX KOTIAX M T.A.:

Ca(HCO;), = CaCOsl + CO,T + H,0

KecTkocTb BO/IBI, 0OYCIOBIEHHYIO COZIEPXKAaHHEM B Heil THIPOKap-
‘GOHATOB KaIblLMsi ¥ MAarHusi ¥ YCTPaHAEMYIO KHIISIYEHUEM, Ha3bIBAIOT
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gpemennoll. KecTKOCTh BOJIbI, OGYCTIOBICHHYIO CONEPXaHUEM B Heil
JIPYTHX COCAMHEHWH KATbLHMS W MarHusi M KUTITYCHHEM HE YCTpaHs-
€MyI0, Ha3bIBAIOT NOCMOAHHOU.

W BpeMeHHasi, ¥ TIOCTOSHHAs KECTKOCTh BOJIbI JIETKO YCTPAHAIOTCS
n0GaBJIeHHEM COMIbI:

CaCl, + Na,CO; = CaCO;! + 2NaCl

Ca?* + CO} = CaCO;d

(Tenepo 66 nonsau, nowemy cody Ha3b6aom cmupabHoi?)

(Camasi KeCTKasi IPHPO/IHAsi BOJIa — 9TO Boja Mopckasi. Obiuee cpez-
Hee cofepkaHue coneit B MUpoBoM okeaHe coctasisiet 35 r Ha 1 1.

Camasi MsATKasi PUPO/Has BOJa — IOKIEBAs 1 Tallast; CONepKaHHe
coreii 3nech 6IM3KO K HYJIO.

Camasi MsiTKasi MCKYCCTBEHHAsi BOa — AMCTWLIMpoBaHHast. Kasa-
71ock 6bl, IUCTHLIMPOBaHHAsA BOJA HaWboIee MOJIE3Ha Ul OPraHH3Ma.
OIIHAKO ee MCTIONb30BAHME HEKENATE/IBHO M JIaXe BPEIHO, TaK Kak
OHa «BHIMBIBAET» W3 OPraHM3Ma YeJOBEKa HEOOXOMMMBIE eMy MHHe-
PaIbHBIE COTH. DTH COM NIOCTYNAIOT B OPFAHM3M C MHULIEH U HAMUT-
KaMM, B TOM YHCJIe C MMHEPATBHOM BOJOM, TIPHPOIHOIM WM HCKYCCT-
BEHHOM.

CaoiicTsa Boasl. YncTas Boia Mpo3payHa; He MMEeT 3araxa ¥ BKyca.
B TOHKOM cJloe OHa GecuBeTHa, a B CJI0e TONMHON 2 M (4 Gonee)
npuoGpeTaeT ronyGoBaThiif OTTEHOK.

Bona siBsieTcst 04eHb C1abbiM aM(DOTEPHBIM MEKTPOJIUTOM:

H,0 == H*+OH"

Jlns BOABI XapaKTepHbI KAK OKMCTHTENbHO-BOCCTAHOBHTENbHBIE
CBOWCTBA, TaK M PeakUuH, TpoTeKawoue 6e3 H3MEHEHNS CTeneHei
OKHMCICHMsl BOAOpOJa U KMCI0poaa.

OkucaumenbHbie c60lcmea BOIb TIPOSB/SIIOTCS. B PeaklUMaX ¢ Me-
TaJUIAMH.

1. lenoynsie (M) ¥ LIETOYHO3EMETbHBIE META/LTHI B3aMMOZEH-
CTBYIOT C BOJO# TIPH OGBIYHBIX YCIOBUAX ¢ 0GPa3OBAHUEM IIETOYH H
BOozOpona:

2M + 2H,0 = 2MOH + H,T

Ha npuMepe 3Toif peakiiMi MOXHO PaCCMOTPETh 3aBUCHMOCTb CKO-
POCTH PEaKLMH OT MPUPOJIBI LIETOYHOTO METALIa: CKOPOCTh PeaKLHH
BO3pACTAeT OT JIMTHS K 1e3mi0. AHanornyHo u s IIA rpynmsi:

Ca +2H,0 = Ca(OH), + H,T

A BOT MarHuii pearupyer ¢ BOJOii TOJIBKO B TOHKOM3MEIBYCHHOM
BUJIC WM TIPH HArPEBAHUH:

Mg + 2H,0 = Mg(OH), + H,T
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2. ATIOMMHMIi pearnpyeT ¢ BOJIOi JIMILIb NIPH YCJIOBHH, YTO €10 MO~
BEPXHOCTh Gy/IeT 0cBOGOX/IEHA OT IUIOTHOM OKCHIHOM TUICHKM:

24l + 6H,0 = 2A(0H),! + 3H,T

3. OcranbHble META/UTBI, CTOSIIIME B 3IEKTPOXUMHYECKOM PSITy Ha-
TIPSDKEHUIA 10 BOZIOPO/IA, B3AMMONEHCTBYIOT C BOJIOI JIMIIb TIPH 3Ha-
UNTEILHOM HATPEBAHUH C 0GPa30BAHMEM OKCHIA METaUla W BOZIOPO-
na:

Zn + H,0 = ZnO + H,
3Fe + 4H,0 = Fe;0, + 4H,

Boccmatosumenshvie ceoiicmea BOIBI IPOSIBISIOTCS B PEAKIMSX €O

dropom:
2H,0 + 2F, = 4HF + O,

Peakyuu eudpoausa — peakumu OOMEHHOTO B3aWMOJICHCTBHS Be-
WECTB C BOJOH, MPUBOAAIIETO K MX Pa3NOKEHHIO, MOTYT GbITh Kak
OKHCITHTETbHO-BOCCTAHOBHTETHHBIMH, TAK M OOMEHHBIMM:

CaH, + 2H,0 = Ca(OH), + 2H,T
ALS; + 6H,0 = 2AI(0H),L + 3H,ST
CaC, + 2H,0 = Ca(OH), + C,H,T

(Onpedeaume, kakas u3 npugedeHHbIx PeaKyuii 2u0PONU3A OMHOCUMCS
K OKUCAUMENbHO-B0CCMAHOBUMENbHbIM.)

K peakumsiM rwIponin3a OTHOCATCS M XOPOLIO 3HAKOMBIE BaM pe-
aKIMK B3aUMOZIEHCTBHS coieit ¢ BOIo# (cM. moapasn. 4.6).

"’ 1. Hanummre ypaBHeHMs peaKumii TMAPOJM3a CAEYIOIIMX COJei:
ZnSO,, AICl;, (NH,),CO;, Na,S, CH,COOK.

2. He npoBoas BHIYMCIEHHIH, YKAXHTE, B KAKOM M3 TPeX COEIMHEeHMI:
B IIPOTHEBO}, JIEHTEPHEBOH W TPHTHEBOH BOJIE — MACCOBast OIS KHCIOPO-
J1a MakcumatbHast. OTBET NMOATBEPAMTE PACYETAMM.

3. Yro coboit MpencTaBIAIOT: a) AMCTWLIMPOBaHHAs Bona; 6) M3BECTKO-
Basi BOJA; B) XIOPHas BOJA; I) XaBeJeBasi BOJA; /1) KeCTKas BOAA; €) MsrKas
BOMA; X) TSKeJas BONA; 3) MUHEPATbHAS BOTA?

4. Baopanu cMech 3 21 Boaopoza u 3 11 Kuciopoaa. CKOJIbKO rpaMMOB BObI
0BpasyeTcsi IPU 3TOM; KaKOM ra3 ¥ B KAKOM 00bEME OCTaHETCs Moc/e peak-
mn?

5. CKOAbKO MWLTWIMTPOB BOJOPOJIA BBUICISCTCA NIH PAvOXCHMM | KT
Bomst (11.y.)?

6. B 400 M1 BOZTbI pAcTBOPHH 40 T CMECH KaTbiIHs 1 OKCHIA KATBIIMS, TIDH
3TOM BhUIENHIOCH 4,48 11 rasa (H.y.). OTIpE/ieMTe MACCOBYIO ZIOMIO BEWIECTB B
cmecH.
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7.3. HeMeTawisi — NPOCTHIe BemECTBa

Oco6eHHOCTH CTPOSHHS NIEKTPOHHBIX 060JI0YEK ATOMOB HEMETaI-
JIOB M MX KPHCTA/LTMYECKOTO CTPOCHMUS BbI yXKe paccMarpusaii. Takxke
BAM XOPOILIO 3HAKOMO M SIRICHHE AUIOTPOIIHH, KOTOPOE /UTSl HeMeTal-
7108 GOJiee XapaKTepHO, YeM LIS METAILIOB.

Dusuveckue cpoiicTsa Hemerawios. Cpeau (usnMyecKuX CBOHCTB
OTMETHM JIMLLIB TO, YTO XOTSI 110 CPABHEHMIO C METAIIAMH HEMETAILIOB
TOpa3No MeHbllle, UIsi HUX TPYIHO BbUIEIUTD o6iume npusHaku. Cyau-
Te caMu: BOJOPOI, KMCJIODOI, 030H, (TOp, XJIOp, a30T — 3TO raskl
npy OGBIYHBIX YCIOBUSX, GPOM — eIMHCTBEHHasi KMIKOCTb, a 6op,
yIIepost (BO BeeX aUIOTPONHBIX MOAM(MKAIMAX), KpeMHMii, cepa u
bocdop (Bo Bcex aJUIOTPONHBIX MOAU(UKALIMSAX), CEIIEH, TELTYp, HOI,
acTat — TBEp/IbIC BELIECTBaA.

OKpacka MPOCTHIX BEWIECTB HEMETA/UIOB OXBATHIBAET BECh CTEKTP:
KpacHblil (kpacHblit docdop, kpacHo-Gypbiit 6pom) (uB. BKIeiika,
puc. 21), XenTbiii (cepa), 3eseHbiil (KeITo-3e/eHbli X10p), uoneto-
BBIA (MOZ) M T.A.

Temnepatypa IUIaBJICHHS HEMETA/UIOB TaKKe U3MEHSETCS B OYEHb
mmpokoM unTepsae or 3800 °C y rpadura 1o -210°C y asora. ra
0COGEHHOCTh CBOHCTB HEMETA/UIOB, KaK Bbl 3HaeTe, SIBJIACTCH Clel-
CTBHeM OGpA3OBAHMs MMM JIBYX THIIOB KPMCTAUIHYECKMX PELIETOK:
MOJIEKY/ISIPHOM M aTOMHOIA. (Benomuume 0cobenHoCmu Smux peuemox u
ceolicmea, onpedeasieMbie UMu; npusedume npumepsl.)

Ha npumepe rasoreHoB MPOaHATM3UPYeM H3MEHEHHE (DH3UUECKUX
CBOMCTB HEMETA/UIOB B 3aBUCHMOCTH OT X monoxeHus B Iepuomm-
yeckoil cucteme (tabu. 7.3).

Jlns HeMeTasuioB Gotee XapaKTepHO siB/IeHHe auioTporun (Benom-
Hume, 4mo 3mo maxoe?), 4em Ut MeTa/ioB. HarmoMHuM, 4TO Npuymn-
HOIi &/LTOTPONMN SBISAIOTCS: PANTHIHOE YHCIO aTOMOB B MOJEKYJIax
(HampuMep, AUIOTPOIHbIE MOTM(HKALMK KHCi0poaa — Kuciopon O,
¥ 030H O3) WIN PasHOe CTPOCHHE KPHCTAIMYECKHX PELIETOK MOIH-
(uKaLmii OXHOTO XNMHYECKOTO 3/EMEeHTa (a/UTOTPONHbIe MonuduKa-
LMK yIIepoia: 06beMHasi aTOMHasi KPMCTA/UTHYECKAs PEIIeTKa aiMa-
3a, TUTOCKOCTHAsi aTOMHAs KPHCTA/LTHYECKasi pelueTka rpadura, cde-
pUyecKasi aTOMHasi KDUCTAILTHYECKAs PEIIEeTKa, HanoMHHalowas hyT-
GonbHbI Ms4, (y/UiepeHa (IB. BKIeHKa, puc. 22) u TuHeiHas aToM-
Hasi KPUCTAUTNYECKAsK PeleTKa KapouHa).

PaccMOTpUM, HanpiMep, NPOCTHIE BEIIECTBA — AUTOTPOMHBIE MO-
AubUKALMK, 06Pa3OBAHHBIC YIIEPOIOM.

Heo6bryaiiHasi TBEpIOCTD a/iMa3a 1o 0cobo¥ 1IKase TBEPAOCTH Be-
wects (wkate Mooca) oueHena B aecsth 6aios. Baaronaps BeICOKOM
TBEPIOCTH A/IMa3 UCTIOB3YIOT /IS M3TOTOBCHUS GYPOB, CBEP, LLTH-
(OBaIbHBIX HHCTPYMEHTOB, CTEKJIOPE30B, XOTS Ut GOJIBIIMHCTBA 3TO
KaMeHb I0BEMPOB, KOTOPHIE MCTIONB3YIOT OTPAHCHHBIE ATMA3BI, Ha-
3pIBaeMbie GPHILTHAHTAMM (LIB. BKJIEHKa, puc. 23).
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Ta6auua 7.3
@u3HeCKHE CBOMCTBA raJI0reHoB
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Honl, |Tsepmoe Yepro-duone- | Peakuit +114 4186
BELIECTBO TOBBIH C Me-
TALTHYCCKHM
6Gneckom

Jpyras auioTpornHas MOMGMKaLUMs yriepoa — TpaduT — He-
CKOJIBKO TIPOTHBOPEYHT YTBEPXKICHHMIO O TOM, UTO BELIECTBA C ATOM-
HOW KPUCTAUIMYECKON pelIeTKO! 00/1aaloT BHICOKOH TBEPAOCTBIO.
MsrkocTb rpaduTa 06yCIOBIEHA CIOMCTO# CTPYKTYpOii. B kpucTammm-
4ecKoii peleTKe rpaduTa aTOMbI YIJIEPO/a, JeXalue B OAHOM 1ioc-
KOCTH, NIPOYHO CBSA3aHbI B MPABUIbHbIC IIECTUYTOJIbHUKH. Casi3n Mexuy
CIOSIMM MaJIOTIPOYHBIE, a MoToMy rpaduT msrok. Ho, Kak 1 anMas, on
TyroriaBok. M3 rpaduta roTOBAT 31EKTPO/IEL, TBEPAbIE CMa3KH, CTEP-
KHM JUISl KapaHJallei, 3aMe/UTMTeIM HEUTPOHOB B SAIIEPHBIX PEaKTO-
pax.
Ec/i XMMU4ecK#e CBOMCTBA METAUIOB XapaKTepH3yloTCs KaK BOC-
CTaHOBHTEJIBHBIE, TO JUIsl HEMETATOB XapAKTEPHBI H BOCCTAHOBUTE b~
Hble, ¥ OKMCJUTEIbHBIE CBOHCTBA. CIIOCOGHOCTh HEMETA/LIOB TPOSIB-
NISITh Te WIM WHBIE CBOWCTBA ONIPENENSETCA MX TONOXEHHEM B PSIY
2/EKTPOOTPHLIATEIBHOCTH:

F,0,CL N, Br, S, C, H

DIEKTPOOTPHIIATEIBHOCTh YMEHBLLIAETCS

OKHCAHTeNbHBIE CBOHCTBA Hemerannos. [TowaTHO, uTO HamGonee
SPKO OKHMC/UTE/BHBIE CBOMCTBA MPOSIBIAIOTCS B PEAKLIMSAX C MeTala-
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mu. Hanpumep, Jaxe MalOakTHBHAs PTYTh NP OGBIMHBIX YCTOBHSAX
JIeTKO CBA3BIBACTCS C CEPOI:
S° + Hg = Hg*’S?

Dra peakimsi HCTIONb3yeTcst 1uist c6opa nposutoit prytu. (PTyTh upes-
BBIYAIHO sioBUTa.) TTpolecc Ha3kIBAIOT demepKypusayueti (B cTapbie
BPEMEHa KaX/Iblil METAJUT CUMTAIICS MPEACTABUTENIEM TOTO WM MHOTO
HeGecHOTo Tesla Ha 3eMJie; PTYTh CBA3BIBATM ¢ Mepkypuem).

AHATIOTMYHO, OKHCIHTEbHBIE CBOHCTBA HEMETAUIB POSBISIOT M
M0 OTHOWIEHMIO K Boxopoxdy. (/Towemy?) MHOIMe peakiun CHHTE3a
BOJIOPOIHBIX COCMHEHMII HEMETALIOB, B YaCTHOCTH aMMHaKa, HMe-
10T GOJIbIIOE MPAKTHYECKOE 3HAUCHHE:

1°, p, xata-
Jm3aTop
HY + N§ 2N-Hj!

Ha npumepe BOIOpOIa MOXKHO yOeIMTBCS, YTO HEMETAUIBI (Belb
BOJIOPO TOXE HEMETaLT) CrOCOGHBI MPOSIBIATE U BOCCTAHOBMTENb-
HbIE CBOMCTBA, BCE 3aBUCHT OT MOJOXKCHUS HEMETALIA B PSY 3JIEKT-
POOTPHLIATEILHOCTH; HATIPUMeEp:

2P° + 3C19 = 2PCl5!

M janee:
PACI5! + CI§ = PHSCI5!

BoccranosuTebubIe CBOMCTBA HemeTawn0B. Ha ocHOBaHuM 3Haue-
HUI 3/IEKTPOOTPULIATETLHOCTH MOXHO MPENOIOKUTS, YTO M0 OTHO-
WeHMIo K (YTOpY ¥ KHUCIOPOMY OCTalIbHbIE HEMETALThl Beerna GymyT
TNIPOSAB/IATH BOCCTAHOBUTE/bHbIE CBOHCTBa. Hanbosiee M3BECTHEI M 3Ha-
UMMBI PEAKLIMH FOPEHHSA HEMETAUIOB C y4acTHEM KHCIOpOza:

$° + 0f = §+05?

Dra peakums (UB. BKJIeHKa, puc. 24) siBIAeTCS MEPBON CTammei
TIpoliecca MOMy4YeHMst CEPHOM KMCIIOTHI M3 cephl (LIB. BKIeHKa, puc. 25).
(Hanuwume ypasnenus peaxyuii 012 08yX 0CManbhbix cmaouii noAy4eHus
cepHoli Kucaomt.)

AmnanornuHo, ropesue ocopa — 3T0 neppas CTaUs NOTYIEHUs
uymcToi hochHopHOI KUCIOTHI:

4PV + 50§ = 2P{°0;5?

BoccTaHOBHTEIbHbIE CBOHCTBA HEMETALTBI TPOSBIAIOT TAKKe B
PEAKIIMAX CO CTOXHBIMM BELIECTBAMA — CHJIBHBIMH OKMCITHTE/SAMH.
Hanpumep, peakumsi cepbi ¥ (ocdopa ¢ 6epToneToBoit COMbIO JEKUT
B OCHOBE MPOLIECCA 3aXKUTaHNs OOBIKHOBEHHOM CIIMYKH:

38° + 2KCI*°0, = 2KCI™! + 3540,
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