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obpasyeTcsi TIPH PAaCTBOPEHMH B Bope
3. Kaxoit 06beM BOIOPO® (1.3:) OOPEE  HCAHWS! HATPHSL Ha BOayxe)
€ poma (H.Y.)- Haitaure maccq.

eHHs
CrBHTS CACIYIOUIHE npeBpallleHI:
2 i coastGRlly Ca(OH); —= 5, @ SRR
s C(:(‘H_go,) 2 a0, — Ca0 —= Ca(OH); —= CaCo;,
o i)

i SRR o) ; .
J s o T )
6) HzO_' K:PO4 L REHPO, — KRGl —» AgCl

7.2. Bopa

XKusHp KaK DUINKO-XMMIIECKHIH TIPOLIECC NPOTEKACT B BOXHOIM
cpeze. JKHMBOTHBIC, PACTCHHS, YETIOBEK coctosT Ha 70 — 80 % u3 BoxwL.
TMorepse 50 % csoeit Maccel B pesy/ibTaTe TOJONAHMS, YEIOBEK elle
MoXeT ocTaThes B XuBbX. Ho moTeps 15— 20 % Macchl Tesla B pe3yiib-
TaTe 0GE3BOXMBAHMSA CMEPTE/IbHA.

Bce peaxinay 0OMEHa BEIIECTB B OPraHU3ME HYEJIOBEKA U B MEPBYIO
ouepes peakuyy TMAPO/IH3a MPOTEKAIOT WM C yJaCTHEM BOIbI, WK
B BOIXHOI cpeze.

Ho Boaa — He TONBKO YCIOBUE XU3HM MHAMBUIYaTbHOIO OPTaHU3-
wma. Bes Hee HEBO3MOXHO GBUIO OBl CyllecTBOBaHME GHocdepsl, T.e.
XM3HM Ha 3emie BooOLIE, NTOCKOJIBbKY KPYrOBOPOT BEIIECTB U IHEP-
l‘llx:,mw mEum TOJIBKO € y4aCTMEM BOJBI.

BOJIBL. B3MISTHYTh Ha Hallly TUIAHETY M3 KOCMOoCa,
To e Gonbiue nogosiner nammécw— mwiareta Bona.

Kpyroeopor Bozis! AeficTBYeT 6eCTIpepLIBHO B TPEX OCHOBHBIX T€0-
rpadureckinx 0GBEKTaX: OKeaH — atMoctepa — cymra. C OBEPXHOCTH
MupoBoro oxeana

iy EXETOTHO ncmpnsng,;ggg 00(3 kM3 Bonel. Ocank,

BIN2AZIOUIAE Ha 3EMTI0, COCTABIAIOT k™. TIpeBbiueHue 00y-
C/IOBJICHO MCTIAPEHUEM

i mmc JAPYTUX BOAHBIX MOBEPXHOCTEH ¥ MCIIa~

conmmos gt o obpasyer obnaka ¥ B BUIC

TOYBOM, 1 B pesymuTATe Moe P SCMIH. DTH OCRIKH MOTIOLIAIOTCH
mmnwmlwm OGN, PO

mopuﬁ.gw;:-; 270 XOPOILIO OTperyMpoBaHHbI MeXaHH3M,
(Ka9acT» Bojy m3 okeana Ha maTepuk ¥ 00

foka €lie HENOCTYNHbIE JUIS MCTIONB30BAHUS, TO, YBBI, TPUXOIUTCS
KOHCTATHPOBATh, UTO MPAKTUYECKN MOKHO UCTIONB30BaTh ik 0,3 %
goabl.

TeopeTUYECKM MOXHO CYUTATh BOIHBIE PECYPChI HEMCYEpPaeMbli-
MM, €CIU TPUHSATD, YTO MPU UX PALMOHATBLHOM MCIIOIB3OBAHUM OHU
HeTpepBIBHO BO3OGHORBJISIOTCS B MpoLiecce KpyroBopoTa. Bmecte ¢ Tem
noTpebeHe BOABI YBEIMYMBACTCS, TAK KAK OHa CIIYXKUT OIHUM M3
pIaBHBIX BUIOB CBHIPBS UIS TIPOMBILLIEHHOCTH. Ee B OrpOMHBIX KOJIM-
yecTBaX MCITOJIb3YIOT B KAY€CTBE TETUIOHOCUTENIS M TEPAIOT B Mpoliecce
oXJIaXAEHMs U TONOrpeBa.

B MeTa/UIypTUH Ul BBIIUIABKM 1 T YyTyHa M MeperuiaBku ero B CTaib
TpeGyeTcs 300 T BOmBI, Wi roaydyeHus 1 T meon — 500 1, 1 T HUKeRSA —
4000 T BOIBI.

OmHUM M3 [JIABHBIX NOTpeGUTEsNell BOAbI ABIAETCS MPOMU3BOACTBO
CHHTETWIECKHX MaTepHuaioB. st momydeHusi | T CHHTETHHYECKOro Ka-
yayka Tpebyercst 2100 T BoxkI, naBcana — 4200 T, Kanpona — 5600 T.
JLiisi U3TOTOBJICHUS aBTOMOOWISI HYXHO 246 T BOIBI, a /Ul 3amycka
MEXKOHTMHEHTATIBHOM Ga/lTMCTUYECKOM paKeThl — MOYTH 190 000 T!

Ha npoussonctso 1 T Gymaru tpebyercsi 250 T BOIABI.

Eie 6obllle BOIBI PACXOAYETCS B CEJTBCKOM XO3SHCTBE Ha HYXIbI
XMUBOTHOBOJICTBA M pacreHueBoiacTBa. [ToTpeGHOCTL B BOOE XHMTEIA
KpyITHOTO ropojia (6e3 yuera rurneHuYecKmux HYXH) cocTasnsier 35 1 B
cyTku (puc. 7.1), HO U3-3a2 HEPAUMOHAIBHOIO €€ UCTIONB3OBAHMA, 10~
Tepb MPY TPAHCTIOPTHPOBKE K MOTPEGUTENIO, HEMCIIPABHOCTH 0GOpY-
[OBaHWS B KBapTUpPaxX OHa yBeiuumsaercsi no 700 1. 3anacst nmpecHoOn

Puc. 7.1. [NorpeGaexue BOMBI Ha GHITOBBIE HYXIbI
XUTeJIeM KPYITHOIO ropoaa

Ha xama- HecKkne nocyast cana nenue
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it JIBHOCTH U 11, i. XKecTkocTh -
ﬂxozﬂﬁcme““o" B HBIMH, TT o, gpemennos. < HUA POMEI, OYCTOBICHHYIO conepXaruem B Heit
CHUBHO! g HeJoCTaTo s> TIO3TONM i yX COCAUHE KaJIbIWsA ¥ MarHusi ¥ KUTIsTyl _
30HAX HHTCH! raHOBATC Y. pyr o €HUEM HE yCTpaHs
BOJBI Bﬁ THLIAHCTBA oae oee cHepeXeHIH. eMyIO, Ha3bIBAIOT NOCMOAHHOU.
sar;uge ﬂ;’ac OGXOIIMO a:;mem BaXeH TAKOH TMOKA3aTeNb Boyy; 1 BpeMEHHas1, ¥ TIOCTOSHHAS JKECTKOCTh BOJbI JIETKO YCTPAHSIOTCS
Y Kecrxoes Bomst: W0 o ycecmicoll, CTM 0D CONCPXAT Kary;. J1O6ABTEHAEM COIBL:
a c4 puyue T TUOHO!
aK. agecrIcocnt. B . TIOHATHO: B i COSTUHEHMY K, CaCl, + Na,CO; = CaCO;! + 2NaCl
OHBI KaJbLl cTBUEM Pa 3
Bozie 0GYCTOBICHD “ﬁ’&if conieii (x1OPUAOB, HUTPATOB, Cyibdarop) Ca?* + CO¥ = CaCO,l
s M MarHUS, Harp! oKCHL KaTbLivs MaJIOpPacTBOPHYM B BOJE — 57
JUIA THAPOKCHIOB (mpmnecﬂ(oﬁaﬂ Bojia). B XKECTKOM BOJIE MBUIO He (Tenepb 6bL NOHANU, nOUEMY cody Hazwieaom cmupaibHou?)
xopouro m3BecTHas BaM TUPKH CTAHOBUTCS rpyOBIM, BOJIOCHI TTOCje Camasi XKeCTKasi IPUPOJIHasi BOa — 3T0 Boaa Mopckasi. Ofliiee cpei-
Genpe mocae ¢ pljIa TIPEICTaBIISIIOT CO6O0 Ha- Hee cofepxaHue coneii B MupoBoM okeane coctasisieT 35 T Ha 1 J1.

410 M
¢ (KWIKHe) COMH KUPHBIX KHCIIoT, Camas MATKasl IPUPOJIHAs BOJIa — MOXKAEBasi U Taliasl; COAepKaHue

YCJIOBHO 3aIMCaTh TaK: RCOON3 coneii 31eCh OJIM3KO K HYIIIO.
HaTpUEeBbIE COJH, MbLIA PACTBOPY- Camasi MsITKasi MICKyCCTBEHHasi Bola — OUCTWUIMpoBaHHas. Kasa-
Jj10ch ObI, IMCTUUIMPOBaHHAsI BOAA HanGoJiee TI0NIe3Ha [UTsi OPraHn3Ma.

MBUIATCS,

MBITBSI CEKYTCSL. Bce zmeno B TOM,

1IeBBI!

yeBbie (TBEpIBIE) WM Kay
:%mym (opMmyJTy KOTOPBIX MOXHO
u RCOOK. Kaxk u BCE KajaueBble 1

i
MBI B BOZIE ¥ IACCOLMUPYIO’ BB L N OpHAKO €€ UCIIOJIB30BAHME HEXENAaTeJbHO U AaXe BPEeAHO, TaK Kak
RCOONa == OHA «BBIMBIBA€T» U3 OPTaHM3Ma UeJOBEKA HEOOXONMMBIE eMy MUHE-
gero He cKaxelb 00 AHAMOTMYHBIX COMSIX KANIBLIMSA M MATHMSL. U 1o tex pabHbIS COJIH. BOTU COMM TOCTYINAIOT B OPTraHU3M C rugl_ueﬁ U HamuT-
“oka soé HOHRL Gattit Mg?* He GYAyT MEPEBEACHEI C TIOMOLIbIO KaMmu, B TOM YKCIIe C MUHEPAIBHOM BOJOMA, TIPUPOIHOM I MCKYCCT-
Mnompn,a B 0CATOK, OHO MBUIATB, T.€. CTUPATh M MBITE, HE Gyner: BEHHOI.
9 S (RCOO) Cal CaoiicTBa Boabl. YucTast Boma mpo3payHa; He MMeeT 3araxa 1 BKyca.
ZRCO0: BCEl = & B TOHKOM cJioe OHa GeclBeTHa, a B CJIO€ TONIMHON 2 M (u Gonee)
B ecTKOii BOZE MSICO M KPYIIBI IIOXO pa3BapHBalOTCH. puobpeTaeT roIy6oBaThIii OTTEHOK.
HenpusTHOCTH, KOTOpbIe IPHHOCHT YENIOBEKY KECTKAsI BOA, STUM Bona siBAsieTcsl O4€Hb ClIabbiM aMGbOTEPHBIM BJIEKTPOIUTOM:
He McUepnbIBaoTCs. 3aryIaHATe BHYTPb yaliHUKa WIH, €CIIM B BallleM . P
P 6 O =" T O
JOMe WM KBapTHpe JENaloT KaMMTAIbHBIA DEMOHT, B paspe3 TpyObl
LeHTPATBHOTO oToIUIeHHs. YTo Habmonaete? Bebrit, cepoBaThbiii mim Jlyisi BOABI XapaKTePHBI KaK OKUCIIATEIEHO-BOCCTAHOBUTEIbHBIE
PBDKEBATHII PBIXIBIA CIIOI HAKMIIH (LIB. BKJIEHKA, PUC. 20). Oxa3pIBaeT- CBOWICTBA, TaK M peakllMM, MPOTEeKaloume 0e3 M3MEHEHUs CTelneHen
csl, He TOJBKO CPEHME PACTBOPUMBIE COM KAJBLIMS U MATHWS SIBJIsI- OKWCIEHHST BOIOPOIA U KUCIOPOZA.
J0TCSI IPHYMHOI XKECTKOCTH BOJIbI, HO M 0C00asi IpyIia CoJiei, KOTo- OkucaumensHble c60licmea BONBI TIPOSIBISIOTCS B PEaKIUsAX C Me-
PBI€ Ha3bIBAIOT KHUCIIBIMH. TaJUIaMU.
" Kucabimu, KaK Bbl 3HaeTe, HA3BIBAIOT COJM, KOTOPbIE MOXHO pac- 1. Memounsie (M) U LIETOYHO3EMENIBHBIE METaJUIhl B3aUMOIEH-
MaTpUBaTh KaK MPOJIYKThI HETIOJIHOTO 3aMeILeHNs] KATHOHOB BOJOPO- CTBYIOT C BOIOW NP OOGBIYHBIX YCIOBMSIX ¢ 0OpPa30BaHMEM IIEIOYN U
Ja B KMCJIOTe Ha KaTUOHBI METaJUIOB. BOmopona:
CBOJCTBA CPEJHUX M KHCIBIX CONEi OIHOM KMCJIOTBI pa3IM4HBbL.
HGHPMM;I)(,: Ccpcomim KaJIbIMeBas COMb yTONBHOM KUCIOTHI (KapOoHaT : 2M + 2H,0 = 2MOH + H,T
Kanbuusg) CaCO; B Boze H Sk 3
6OHAT KATbLUS 3C8(Hé0 )e P a;;l;ggnma, a Kucias conb — I mpofgpu ~ Ha nipumepe 51oit peaximiu MOXHO PACCMOTDETH 3aBUCHMOCTD CKO-
00yCTOBIMBAET xemmi :Onm H)I;OT’ T e qo)xe- POCTH peakiMy OT MPUPOIBI LIETOYHOTO MeTallla: CKOPOCTh PeakIuu
HUU 1 06DA3YIOT HaKHIs qamﬁn(a::}g%:xme conun HPOI’I Piﬂ oo BO3DACTAET OT JIMTHS K LE3MI0. AHATOrMYHO 1 st ITA rpymmsr:
] HIS, 1A, e LIEHTPaJILHOTO
{ 2 APOBRICIONTES AR Ca + 2H,0 = Ca(OH), + H,T
! X Ca(HC @@@CQ,«L +CO,T + H,0 A BOT MarHmit pearmpyer ¢ BOJOi TOJBKO B TOHKOM3MEJILICHHOM
| KectkocTh Bomsl, 06ycomemzs ' BUJIE WJIM TIPY HATPEBAHUM:
;i 60HaTOB KATBLMS 1 Marts :;mmmo B R R rIpOXeD ™ ik
i YCTpansiemylo KumsiyeHreM, Ha3bIBAIoOT Mg + 2H,0 = Mg(OH), + H,
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Ta6bnuua 7.3

eckHe CBOHCTBA raJiorenoB

R |
ArperarHoe b— |
3amax z
pocToe ocTosiHHE IPH lseT TUIaBiIe
::Imccmo o X HYSE KIS,
YCTOBHSX //——*—_.\
[ Orop F, |Tas; He cxu- | CBetios Peakult, ALl -188
p F2 xac"lcﬂ npH KeJIThIH gﬂ%{w_
OOBIMHOA
TeMnepaType
5 Peskuit -101 -34
Xnop Cl, |Ta3; cxmxa- Kenro s
. o npr 3eeHBIH YAyIUTMBBIA
0BBIYHOM
Temieparype
oz AaBne-
HHEM
Bpom Br; | Kuakocth ByposaTto- Peskuit, -7 +58
KOpUYHEBBIH 37TOBOHHBIH
Won I, |Teepmoe YepHo-huone- Peskuit +114 +186
BEIECTBO TOBBI C Me-
TA/TAYECKUM
6ecKOM J

Jlpyras awioTponHas MOIMGuKaLMs yriepona — rpadur — He-
CKOJBKO TIPOTMBOPEYMT YTBEPXIEHMIO O TOM, YTO BELIECTBA C aTOM-
HOM KPUCTA/LIMYECKOH PEIIeTKOM 00JazaloT BBHICOKOW TBEPAOCTHIO.
MarkocTs rpaduta 06yCIIoBIEHa CIOUCTON CTPYKTYpOii. B KkpricTalin-
4ecKo¥ pelieTKe rpaduTa aTOMBI YIJIEpOZa, JIeXallliie B OHOM II0C-
wxomom‘,unpm CBSAI3aHBI : ma; 1::cmyromﬁmnm CBsI31 MEXIY

MUIOHRG, msirok. Ho, kxak 1 aiMas, OH
w U3 M:“ ;“vgmm 3JIEKTPOMIBI, TBEPIBIE CMA3KH, CTED-
o kapaHjauien, JUIUTENIM HEATPOHOB B SIIEPHBIX PEAKTO-

Ecm

CrasoBTe ke, T0; ;mmmm it e ——
XapakTepHbl ¥ BOCCTAHOBUTE/Ib"

HBIC, ¥ OKMCIHMTE/NbHBIE CBOMCTBA
AT, Te. WM WHMe cROUg Cr10co6HOCTE HemeTaIIOB IPOSB-

mmoorpmmm OTIPEACIATCS MX MOOKeHUeM B PALY

B s

i, Hampumep, faxe MalOoakTUBHAS g S
JerKO CBSI3BIBACTCA € Ccepoii:

S0 + Hg? = Hg?’S?

Dra peaKiys UCIOJb3YeTCA IS c6opa nposutoit prytu. (PTyTh Upe3-
ppYaHO ;mOBm:a.) [Mpouiecc Ha3bIBAOT demeprypusayueli (B cTapbie
ppemMeHa KaKIblii METAJUT CUMTANICS TPEACTABUTE/IEM TOTO M WHOTO
HeOecHOrO Tea Ha 3emie; PTYTh CBA3BIBAIA C MEpKypHeM).

AHATOTHYHO, OKHCIUTEIbHbIC CBOMCTBA HEMETAUIBI MPOSIBJIAIOT 1
110 OTHOLIEHMIO K BOIOPOLY. (ITouemy?) MHOrue peakuMy CHHTE3a
BOIOPOIHBIX COeIMHEHMI HEMETA/UIOB, B YaCTHOCTH aMMHaka, uMe-
joT 6OJIBIIIOE TIPAKTUIECKOE 3HaYEHME:

t°, p, Kara-
JIA3aTOP

3HY + N§ 2N-*H3!

Ha mpuMepe BOZOpOAa MOXHO y6EIUTHCS, YTO HEMETaLIBl (Bemb
BOIOPOI TOXE HEMETasll) CIIOCOBHBI MPOSIBIATH ¥ BOCCTAHOBUTE/Ib-
Hble CBOJCTBA, BCE 3aBUCUT OT MOIOKCHHA HeMeTaUla B PNy 3JICKT-

POOTPMIIATENILHOCTH; HarpuMep:
2P0 + 3Cl§ = 2P+Cl5!

U jajuee.
PHCI;! + CIY = PHCI5!

BoccTaHOBATEBHBIE CBOMCTBA HeMeTawLioB. Ha ocHOBaHMM 3HAYE-
HUii BIEKTPOOTPHIIATENEHOCTH MOXHO MPEAONOKMTD, UTO MO OTHO-
IIeHMIO K (TOPY ¥ KMCIOPOIY OCTATIBHBIC HEMETA/LIBI BCETAd GyayT
TPOSIBIISATH BOCCTAHOBMTEIbHbIC cBoicTBa. Hanbosiee H3BeCTHEL 1 3Ha-
YMMBI PeaKIIAM FOPEHUs HEMETAUIOB C YJacTHeM KHMCIOPOa:

S° + OF = S™03?

Dra peakuus (1B. BKJe#Ka, pUC. 24) siBnsieTcsi NEPBOM CTaguei
npolecca MoTydeHust CEPHOM KMUCIIOTh U3 Cephl (uB. BKEiiKa, puc. 25).
(Hanuwume ypagnenus peakyuti 03 08yx 0CManbHbix cmaouil noay4eHus
CepHOli Kucaombl.)

AHANOTMYHO, ropeHme hocdopa — ITO TepBas CTanus MONYICHIT
yucroit hochopHOIt KMCIOTHI:

4PY + 509 = 2P3°052

BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETA/UIBI MPOSBISIOT TakXe B
DEAKIMSX CO CIIOKHBIMM BEIIECTBAMM — CHIBHBIMM OKHMCIHTEIAMHU.
Hanpumep, peaxums ceps 1 hocdopa ¢ 6epTONeTOBOM CONBIO JICKUT
B OCHOBE TpOLIecCa 3AKMTAHNS OOBIKHOBEHHOH CITHHKI:

380 + 2KCI#0, = 2KCI™! + 38%0,
125
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cTBa raJIOT€HOB XapakTe-
B, :>:Cls > Br, > I,;

oBUTEIBHBIE CBOUCT
MBHOCTH !

cTaH

HO-BOC
OKUCIUTEID il et

PU3YIOTCSL cBOEOOpPa3HbI
_— Cl19 + JKBr! = IKCE + Br?

Brf + 2KI! = 2KBr—! + I?

JUIS peakKliuii C pacTBoOpamMu

eJIogHbIe MeTaJlIbl, K
PdTop, KaKk U 11 B -= Bona TopuT Bo

coJieii HEeIIPpUIroAeH, TaK KakK pearnpyeT
drope. (Hanuwume ypagHeHUe peaKyuu.

9 1. KakuMu OCOOEHHOCTAMU CTPOCHMUSL OTIII/I‘IaIOTCSIUaTOMI:I M KpUCTaj-

< bl HemeTawioB? Kak Ux CTpOeHUE ONpeaessieT CBOMCTBA 3TOro KJjacca
Beulects? Kakumu cBOMCTBAMUM — OKMCIMUTEIIBHBIMM MJIM BOCCTAHOBUTEJIb-
HBIMH, XapaKTepU3YIOTCI HEeMEeTaJUIbI?

2. OxapakTepU3yiTe MOHATHE 3JIEKTPOOTPULIATEIHPHOCTL. CpaBHUTE Pl
SJIEKTPOOTPULATESIPHOCTH HEMETAJJIOB C PSIIOM HAIPSIKEHUWI MeEeTaJUIOB.

3. OxapaKTepu3yiiTe MOHSITUE arorponusi. Kakumuy nnpuyuHaMu oHa oby-
cnosneHa? CpaBHUTE aJUIOTPOITHBIE MOOUMUKAIIIN KHucinopona. Pacckaxure
00 aToTporuu yriepona. 2

4. Kakwue ayuro
i HOKa3H1;£i°ezHo"TI;£;I;I;;§I;KaHHH oJIoBa BBl 3HaeTe? Kak ajurorpo-
TAIUTBI M HeMeTa IIEr? OCTBH INEJIEHUsI MPOCTHIX BEIIIECTB HA Me-

5. Oxapakre
p PUSYHATE OKUCIUTEIbHBIC CBOVWICTBA HeMeTa)UtoB. HamuUiure

KpucT
OyAyT o6nanaTe mponykTer pea Klzl HﬁaJI.TII/IquI(I/IM B cnoitetBaMET

TOpPHUMEDEI. METannoB ¢ HemeTarUrTamMu? ITpuBeanuTe

YIyT MicTBa He -
- oG. Tyy : KpPpUCTa TNy, MeTaJUIOB, Ha
i €CKMM CTpOeHUMEeM 1 CBOWCTBAMHU

"y

S el




