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BBEJIEHUE

N3 uctopuu uM3BECTHO, UTO JIOAHW H3JaBHA OBIIIM 3HAKOMBI C
XMMHUYECKMMHU BEIICCTBAMU U sIBICHUAMU. B mepuon craHOBICHUSA
XHUMHHU KaK HayKW B pa3BUTHUE MNPEJICTABIECHUN U HCCIEHOBAHUU
Hapsay ¢ 3apyOeXHBIMU YyUYECHBIMH BHECJIU JOCTOWHBIN BKJa
CpeqHea3uaTCKue y4eHbIE.

HNmMmeroTcst cBeieHUsT 0 TOM, 4YTO HApOJAbl, IIPOXKHUBABIIHUE Ha
TEPPUTOPUH COBPEMEHHOTO Y30eKucTaHa, JOOBIBAaIM pyay, Ija-
BUJIM JKEJIE30, OTIUBAJU YYT'yH, U3TOTOBJISIJIIM CTEKJIO U TJIMHSHYIO
Mocyay, LINPOKO MOJb30BaJIUCh Oymaroil, yKpameHUsIMHU, U3T0-
TOBJICHHBIMHU C NPUMEHEHHUEM XHMHUYECKUX BEIIECTB, PTYThIO U €€
COeAUHEHUSAMHU, YPUPHBIMU MaclIaMHU U CypbMOH, HEOOXOAUMBIMHU
I nap@OMEpPHBIX WU3JICIUHN, JIEKapCTBaMHU, IPUTOTOBJICHHBIMU
n3 pacTeHui. bymary monydanu u3 KOpbl JAepeBbeB, KeHada u
apyrux marepuaioB. Takum nytem B 751 rogy B CamapkaHjie OblLIIO
HaJIa)KEHO MPOU3BOACTBO OyMaru.

JpeBHerpeueckuii yuenslii-sHuukaoneauct I'mnmokpar (460-377
IT. 10 H.3.) OCTaBUJI LIEHHbIE CBEAECHUS O IMOJYUYEHUU JEKAPCTBEHHBIX
CpPEICTB U3 PACTECHUH, )KUBOTHBIX U MPUPOJHBIX MaTECPHUATIOB.

J:xxadup non Xaiiom (I'abep) (721-813 rr.) (onucaBuiuii cro-
COOBI MOJIyYeHUSsI CEpHOU, a30THOW KHUCJIOT MU IIAPCKON BOJKH)
OTKPBIJI HAIATBIPHBINA CIIUPT U U3YUYUJI €rO0 CBOMCTBA, NPEAIJIOKHUII
CHoCcO0 MPUTOTOBIECHUS O€JIMJI, U3YUHUJ CIOCOOBI OUHUCTKU YKCYyC-
HOW KHCJOTHI ITyTeéM BO3roHKH. B cBoeit kHure « ETMHII KUTOO» OH
OCTaBUJI MHOTO CBEAEHHUU O MeTajljlaX U MUHepaJax.

VYpoxenen depraHbl YUEHBIU-PHIUKIONECIAUCT AXMaaA allb-
®epranu (Anbdpparanyc) (797—-865 rr.) — aBTOp OJHOTO U3 MEPBBIX
TpyaoB nmo xumMuu «Kutobd aman ap-paxoMar» — OPEAJIOKHUIT COC-
TaB PEIKOro cijaBa, U3 KOTOPOIro OblJ MU3rOTOBJIEH BCEMUPHO H3-
BECTHBIM HUJIOMEp (IpUOOp A1 U3MEPEHUs] YPOBHS BOABI B pEKE
Hwun), He mopnaromiuiicss BO3AEMCTBUIO BOJIBI Ha IIPOTS)KEHUU OoJiee
TBHICSIYH JIET.

bonbmoit Bkjgaa B pa3BUTHUE XMMHUHU U MEIUIIMHBI BHEC A0y
bakp Myxamman uoH 3akapus ap-Pa3u (Pasec) (865-925 rr.).
OH nepBbIM KJIaCCU(PUIMPOBAJ XUMHUYECKHE BEIIECTBA U OCTABUIJI



LIEHHbIE PEKOMEHJAllUU HO JEYEHHUIO pa3JIMUYHBIX 3a00JieBaHUU
pacTeHUsIMHU.

Hayunsbie Tpynst A0y Hacpa ®apodu (873-950 rr.) mo-
CIYXHJIHU TOJYKOM AJs1 pa3pabOTKW UM MHOTHUX METOIOB ITpak-
TUYECKOU XUMUHU.

CpenHea3uaTCKUU y4yeHBIM-d3HOUKJIOoNeaUCT A0y Palixan
Bbepyuu (973-1048 rr.) B cBoeM Tpyae «MuHepajgorus» omucai
CBOMCTBA M3YYEHHBIX UM TOPHBIX MMOPOJ, MUHEPAJIOB, METAJIJIOB,
CILJIABOB, UX HNPOMU3BOJAHBIX MU MHOTHUX APYIrUX COCIUHEHUH Ha
ux ocHose. B kuure «Kuto0 ac-caiigana» OH BBICKa3bIBaJl CBOU
CYXJIEHHUSI O MUHEPAJIbHBIX JIEKapCTBaX.

OnHuM M3 BUAHBIX XUMHUKOB CPEIHEBEKOBBS OBl A0y AJH
noH Cuna (ABunenna) (980—1037 rr.). B cBoux tpynax «Puconar
an-ukcup», «Kutob anr-mudo», «Tud xonyan» («Kanon BpaueOHOIM
HayKW») OH MPUBEJ IIEHHBIC CBEACHUS 00 MCIOJIb30BAHUHU B ITpaK-
TUYECKOW MEIUIMHE MHOTHUX KHCJIOT, IIEJI0Yeil, J€KapCTBEHHBIX
BEILIECTB.

[TocnegoBaTtenu HAMIUX BEJIHUKHMX COOTEUECTBEHHHUKOB Yy3-
OCKCKHE yUYCHBICe-XUMHUKH, XUMHUKH-TexHOoJ0oTH O.C.Canbikos,
C.I0.IOnycoB, X.P.PycramoB, X.¥Y.YcmanoB, M.H.Ha6Gues,
M.A.AckapoB, X.H. Apunos, H.A.llapnues, K.C.Axmenos,
3.C.CanumoB, H.P.lOcyno6ekoB, A.A.A6nyBaxabo, C.III.PamugoBa,
HI.1N.Canuxos, C.M.Uckanpgapos, 0. T.Tamnynaros, C.C.Hermaros,
b.M.bernos, T.M.Mupkamuinon, A.I. Maxcymos, A..I'nymenkoBa
BHECJIM M TIPOJOJKAIOT BHOCHUTH BECOMBIH BKJIaJ B Pa3BUTHE
XUMHUYECKOU HayKH.

OcnoBanHas B 1997 1. y30eKCKUMHU YyUYEHBIMU-XUMHUKaAMHU
N.P.AckapoBsiM u T.T.PuckueBsiM cnenuailbHoOCcTh «Knaccu-
bukanus M ceprudukanusi TOBAPOB HAa OCHOBE XMMHUYECKOIO
cocTaBa» BBEJAEHA B CUCTEMY XHMMHUYeCKHUX Hayk. B 2017 r. oHna
ycoBepuieHcTBoBaHa M.P.AckapoBbIM B KadecTBe “XHMHUHU TOBAPOB”
u ytBepxkjaeHa AKVY3.
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INIOBTOPEHME HAUBOJIEE BAKHBIX
TEM KYPCA XUMMHNU 8 KITACCA
Hoporue yuamuecs! J{Jiss npoaokeHuss U3yUYEHU sl IpeamMeTa

XUMHUHU B 9 Kjlacce BaM HEOOXOJIMMO MOBTOPUTH 3HAHUS,
MOJIy4YEHHbIE HA YPOKax XMMHUHU B & KJacce.

ORC)

Ilepunoaunyeckasi Tadua 3J1€eMEHTOB
U NePHOAMYECKUNA 3AaKOH

§1

B mponecce uzydyeHuss HEOPraHUYECKOM XHMHUHU BBl O3HAKO-
MUJIUCh C UCTOPUEN OTKPBITHUS NEPUOJUUYECKOrO 3aKOHA U CO3/aHUA
MEPUOAUYECKON TaOIUIbI XUMHUYECKUX IJIEMEHTOB.

("« B konuye IX u nauane X eexoe Aoy ap-Pa3zu Kﬂaccu¢uuu-\
poean eeugecmea Ha OCHOBE UX PACMUMETbHO20, HCUBOHNHO2O
U MUHEPATIbLHO2Z0 RPOUCXOIHCOCHUSL.

e B 1620 200y A. Cana kaaccudpuuuposan pacmeopumeiu KakK
600HbBlE, KUC/IOMHbIE U MACTIAHbBLE.

e B 1718 200y E. Kogpegppya cocmaeun maonuuy cxoocmea
eewecme.

e B XVIII eexe 0v110 uzeecmno okono 30 rnemenmos.

* B XIX eéexe cmano uzeecmno oonee 60 rnemenmos.

* Hemeuxkue yuenwvie H. /levepeiinep (1829) u FO. Meiep (1864),
anzauiickue yuenwvie Y. Oonune u /. Hovronanoc (1863),
ppanuyysckue yuenwie /Pic. /lrtomau A. IHllankypmya (1862) u op.
NBIMAIUCH CUCIEMAMUUPOBANb XUMUYUECKUE IT1eMEHMbL.

e B 1869 200y npobnemy cucmemamu3zauuu YCHEUIHO Peuiul

\_ pycekuit yuenwtii /I.M.Menoenees. )

JA.N.MenneneeB nepBoHadalbHO cHOPMYIUPOBAT HNEPHO-
audeckuil 3akoH Tak: CBOHCTBa NPOCTHIX BelECTB, a TaKiKe
dbopMa u CBOHMCTBA COCJIMHEHHUHW J3JIEMEHTOB HAXOAATCH B
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NepUOIUYECKOH 3aBUCUMOCTH OT BE€JUYHUHBI MX ATOMHBIX
BecoB. BrnocineacTtBum ¢ yrnyOieHneM 3HAaHUUW U paCIIUPECHHEM
MPEJICTABJICHUN O CTPOCHUHU aToMa Oblila MPEAJIOKEHA CIeAyIolas
HOBasi (POPMYJIMPOBKA NMEPHUOINYECKOIO 3aKOHA!

CBoiicTBa XMMHUYECKHNX 3JI€EMEHTOB U 00pa30BaAaHHBIX UMH
NPOCTHIX U CJOKHBIX BeleCTB HAXOASTCH B NMEPUOIUYECKOH
3aBMCHUMOCTH OT 3apsiia si/ipa aTOMOB 3THX 3JIEMEHTOB.

Ilepuoanyeckuii 3aKOH — 3aKOH NMPUPOIAbI, KOTOPBIH
oTpaskaeT BCe CBSA3H, CYLIeCTBYIOIME B MpHUPoOJe.

Ha ocHOBe mepuoanyueckoro 3akKoHa MOsIBUJIACH MTEpUOAHIECKAs
tabnuna sneMeHToB. Eciu B mepBoHauainbHOM BapuaHTe (1 MapTta
1869 r.) mepuoamueckas Tabiauiia Bkiarovyaaa 63 3jeMeHTa, TO B €€
COBPEMEHHOM BapuaHTe — 118 nyemMeHTOB.

[Topsiiok pacnosioxKeHUs! 3JIEMEHTOB B MNEPUOJAUYECKON Tabiauie
00yCJIOBJIEH TIEPUOAUYHOCTHI0O U3MEHEHUS UX (PU3UUYECKUX U XUMH-
yeckux cBOMCTB. [log mepuoaAMYHOCTBIO MOHUMAETCs MOBTOpsE-
MOCTbh CBOWCTB Y€pe3 ompeaeciIecHHbIU uHTepBal. Hanpumep, B
TabJulle IIEJOYHBIE METaJllJbl, TaJJOr€Hbl U MHEPTHHBIEC Ta3bl pac-
rmoJiararoTcsl 4yepe3 mHTepBal (mepuoa), cocToamui nu3 8 uam 18
3J€MEHTOB. Takoil MopsAAOK M3MEHEHHUSI CBOMCTB CBsI3aH C 3aIloJi-
HEHHEM 3JICKTPOHHBIX 000JI0YEK (CIIOEB) aTOMOB.

Ilepuoauueckas TadJauIa U IEPUOAUIECKUI 3AKOH
XHUMHUYECKHX JIEMEHTOB C TOYKHU 3PEHUS CTPOEHHUS aTOMa

OTKpBIT NEPUOAUYECKUN 3aKOH M COCTAaBJIEHA MNEepUOaUYECKAS
tabnuna. Ogaako J[.M.MeHaeneeB HE CMOT OOBSICHHUTH CXOJACTBO H
pa3Iuyuusl CBOMCTB BJIEMEHTOB, MPUYUHY TEPUOTUYHOCTH U3MEHEHUM.

B XIX Beke cumTajaoch, YTO aTOM — 3TO HeAeJIMMas dacTulia,
KOTOpasi B XUMHUUYECKUX pPEaKIHUsIX HE MOJABEPraceTCsi U3BMECHEHUSIM.
OTu mpencTaBICHUS U3MEHUIIUCH Onarogapsi OTKPBITHSM, CACTaH-
HBbIM B KoHIIe XIX u Hauase XX BEKOB.

e OmKpvimue peHm2eHO8CKUX JIyuell HA36AHHBIX X — JIyuamu
(nemeykuii yuenwtit B. Penmezen, 1895 2.).

* OmKpvimue paouoaKmugHocmu (ppanyy3ckuii yueHblil
A. Bexkepenw, 1896 2.).




Omkpvimue rnekmpona (anzauiickuil yyenwtii /rc. Tomcon, 1897 2. ).\
* Pasencmeo 3apsaoa aopa nemenma €20 NOPAOKOBOMY HOMEDY 6
nepuoouueckoi maodauuye (anzauiickuit yuenstii /[.Mo3zau, 1913 2.).

* Co30anue npomoHHO-HEUMPOHHOU MeoOPUU CIMPOECHUA AMOMHO20

aopa (pycckue yuenwie /I./].Heanenxko u E.H.I'anon, a makice

\_ Hemeykuil yuenntii B. I'etizenoepe, 1932 2.). y

MecTOonon0XKEHNE XUMUUYECKOTO JIEMEHTA B NEPUOAUYECKOU
TabJuIle 3aBUCUT OT CTPOCHUS U CBOWCTB €ro aroma.

HNzyuenue panunoaktuBHoctu (M.Cxinongosckas-Kropu, I1.Kropu,
3.Pezepdopa) mokazano, 4To aTOM XUMHYECKOTO 3JIEMEHTA SBJIS-
€TCsS CJOXXHOM CUCTEMOM. ATOM COCTOHUT M3 HOJIOKHUTEIJIBbHO 3a-
PSAKEHHOTO siipa M BpallalOUIMXCS BOKPYT HEro 3JEKTPOHOB
(onekTpoH (€) umeet Mmaccy, paBuyw 9,1:1073! kr, u oTpuaTEeIbHbBIN
3apsiza, paBHbii 1,6 - 107" Kur). COBOKYIMHOCTH 3JICKTPOHOB B aTOME
Ha3bIBACTCs JJEKTPOHHOU 000/104KOI (PJIEKTPOHHBIM CJIOEM).
ATOM — B3JleKTpoOHeHTpalibHasi 4YacTHUlla, CJIEJOBATEIbHO, YHUCIO
DJIEKTPOHOB Ha DJICKTPOHHOW 00OJOYKE paBHO 3apsiay siapa WU
MOPSIIKOBOMY HOMepy (Z) 31eMeHTa B MePUOANYCSCKON TaOJInIIe.

CorjacHO MPOTOHHO-HEUTPOHHONU TEOPHUH, SAJAPO aTOMa COCTOUT
13 IPOTOHOB U HEUTPOHOB (IIPOTOH (P) — yacTHUla, UMEIOIIAs Maccy
1 a.e.m. u 3apsa +1; HeUTpPOH (N) — BJIEKTpOHEHTpadbHas YacTUlA,
UMeEIoIasi Maccy, OJM3KYI0 K Macce MPOTOHA).

3apsaa siapa OnpelessieTCsl YUCIOM NPOTOHOB, BXOJSIIIUX B €T0
COCTaB, CJE€JA0OBaTEJIbHO, YHUCJIO MPOTOHOB aTOMHOIO siipa pPaBHO
MOPSITIKOBOMY HOMEPY BJIEMEHTA B TIEPUOINYCCKON TabmHIe.

Abconromunasn macca amoma (A) pasma cymme macc 6cex
yacmuy, 6xX005UWUX 8 COCMA8 amoma:
A = mMacca NPOTOHOB + Macca HEHTPOHOB + Macca IJIeKTPOHOB.

Tak kak Macca 3JIEKTPOHOB OYEHb Majla, MOXXHO CUUTaATh, YTO
Macca arTomMa COCTOUT TOJIBKO U3 MAacChl IPOTOHOB U HEHUTPOHOB.
OrHocuTenbHas aTOMHast Macca A dJIeMEHTa paBHa:

A = Z (44c10 NPOTOHOB, NOPAAKOBLIH HOMep) + N (uucJio

HEMTPOHOB).
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Yucio HEUTPOHOB B siApPE aToMa pPaBHO Pa3HOCTHU MEXKAY
OTHOCHUTEJIBHOM aTOMHON MacCOM DJIEMEHTA U €ro NOpsAAKOBBIM
Homepom: N = 4 — Z.

TakuMm o0Opa3zoM, MO MECTOMOJIOKEHUIO DJIEMEHTa B TMEPHO-
JUYECKON TaOJIUIle MOKHO ONPENEIUTh COCTaB ero aroma (taodi. 1).

Tabruya 1
YacTuna
Oo0iacth aToMma, CHMBOJ (IHCIIO 9UCIIO B
TJIe MOXET B JIEBOM Macca. ALOMC
pacriojaratbCs | Ha3BaHHE e a.e.M 3apsia
4acTHIA YOIy — 3apsia)
ITpoTon H 1 +1 z
slapo HetiTtpon ;n 1 A-Z
OneKTpoHHas e 3 1/1836,1 -1 b
o0oJiouka

Kak BuaHO, B cocTaB aroMa BXOISAT HOJOXXHUTEIBHO U OTPHU-
LATEJIbHO 3aps’KEHHbIE YAaCTULbl — MPOTOHBI U IJIEKTPOHBI, T.€.
aTOM COCTOMT M3 COBOKYNMHOCTH YAaCTHUI[ C MPOTUBOMOJOXKHBIMHU
CBOWCTBaMHU.

ITpoTOHBI, HEUTPOHBI U IJIEKTPOHBI SIBISIOTCS PJIEMEHTAPHBIMH
JyacTUIlaMM, HapsAy C HAMHU B HACTOsIIEE BpeMs U3BECTHO MHO-
’)K€CTBO YaCTHUIl C pa3JIMYHBIMHU CBOMCTBAaMHU (Maccoi, 3apsigoM U
np.). XOoTs Mbl UX HE BUAHUM, CyHIECTBOBAHHE UX JIOKA3aHO JIKCIE-
pPUMEHTAJIbHBIMHU JTaHHBIMHU YYCHBIX. DJIEeMEHTAPHBIC YaCTUIIBI, KaK
U aTOMbI U MOJIEKYJIbI, SIBISIIOTCS PA3HOBUJIHOCTBHIO MAaTEPHUU.

Kak nmokazajio u3ydyeHue CTPOEHUSI aToMa, 3JIEMEHTHlI B MIEPUO-
NMUYEeCKON TabiauIe pacmojgaratoTcs B ONPEIACICHHOM MOPSJIKE B
COOTBETCTBHUU CO CTPOEHUEM DJICKTPOHHBIX 000JIOYEK aTOMOB.

B HeB030yXJA€HHOM COCTOSHUHU 3JIEKTPOHHOE CTPOEHHE aToMa
OIIpEAEHSIETCS YHUCIOM DJIEKTPOHOB B HeM. llpm 3TOM 35eKT-
pPOHBI 3aHUMAIOT OPOUTHI C MUHUMAJBHOU 3Hepruei. Hucio
JEKTPOHOB paBHO 3apsaay sapa. Takum oOpa3zoM, UMEHHO 3apsj
sApa onpenenasieT JIEKTPOHHOE CTPOSCHHUE aTOMa U BMECTE C TeM
CBOMCTBA 3j1eMeHTa. M3 3TOro BRITEKAET ciaenyromas GopMyIupoB-
Ka MEepUOIUYECKOT0 3aKOHA.



Ceoiicmea XumuuecKkux 371€MEHMOE U 06pa3oeaHHb1x umu
npocmbulx U CJ10#CHbBIX seuyecme Haxo0amcs 6 nepuoduquKoﬁ
sasucumocmu om 3ap}1008 aAmomHblX ﬂOep Iamux 3’iemMernmaoe.

KonuyecTBO 3J€KTPOHHBIX CJIOEB y aToma Jr00ro 3jaeMeHTa
paBHO HOMEpPY Ilepuoja, B KOTOPOM PACHOJIOKEH 3TOT JJIEMEHT.
Bopopon H u renuii He mMerOT ONMH BIEKTPOHHBIW CIOU U
pacIioyioKeHbl B MEPBOM IIEPHUOJIC; aTOMBI PJIEMEHTOB JNuTHUs Li,
oepunnus Be, 6opa B, yrnmepona C, azora N, kucnopoaa O, ¢ptopa
F u Heona Ne mMerOT ABa 3JIEKTPOHHBIX CJIOS U PACIOJIOXKEHBI
BO BTOPOM II€pHOJie€ U T.A. ATOMBI 3JIEMEHTOB HE MOT'YT UMETh
Ha BHEIIHEM JJIEKTPOHHOM ciioe 00Jjiee BOCbMM DJIEKTPOHOB, U B
rnepuoanyeckoi tabaune uMmeercs BoceMb rpyni. Kaxpas rpynmna
noapasaesisieTcss Ha OCHOBHYIO U MOOOYHYIO MOATpYyIIbl. Yucio
JJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIO€ aTOMOB OCHOBHOU
noarpymnmsl (kpome He) paBHO HOMepy T'pyIIIIbI.

@— 1. Hauano nepuooa coomeemcmeyem 603HUKHOBEHUIO HOB020
anepeemuueckoco ypoesHs. Kascowiil nepuoo nauunaemcsi ¢ wje-
JIOYHO20 MeMAild U OKAHYUBACNCA UHEPMHBIM 2A30M. Brewnuii
YPOBEHb AMOMO8 IMUX DIIEMEHMO8 (Kpome 2enust) cooepiHcum
80CEMb INIEKMPOHOE U 0003HaUaemcs cumeoiamu ns’npe (2oe n
— YUCTIO 2/IEKMPOHHBLX CO€EB).

@— 2. Dnemenmsl OCHOBHOU U NOOOUHOU NOOZSPYNN PA3IUYAIOMCS
3A6ePUIACMOCIbIO IHEP2EMUUECKUX YPOBHEU. Y 6cex 21eMeHmo8
OCHOBHBIX NOOSPYNN 3ANOJIHAEMCS UL GHEWHUU S-N00YPOBEHb
(S-2/1emenmbl nepeoll U 6MOpol cpynn), Uiu GHEWHUL pP-NnoO0-
yposenv (p-snemenmol mpemveil u 80CbMoll epynn). B nepeotl
noobounou nooepynne, cocmosiei u3 mpex oexao (Sc—Zn, Y—Cd,
La— Hg), 3asepuwaemcs 3anonnenue suympenneco d-nooypostsi,
U nOMOMY MU EeMEeHmMbl HA3LIBAIOMCsL d-s1emenmamu. Bo
8MOpoU NOOOUHOU NOOSpynne JIAHMAHOUOO8 U AKMUHOUOOB
3ANONHAEMCsl  f~-noO0YypOBeHb, PACNONIONCEHHbIU ewe 2yooice,
NOSMOMY MU DJIeMEHMbl HA3bIBAIOMC f-21eMEHMAaAMU.

Taxkum oOpa3oM, 3JIEKTPOHHOE CTPOCHHE aToMa HE TOJIBKO
OOBSCHSICT CTPOCHUE MEPUOAMYCCKON TAOJHUILI HA OCHOBE KOJIH-
YyecTBa I'pyIlll, OCHOBHBIX M MOOOYHBIX MOATPYIII, YHCIA DJIIEMEHTOB
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B I'pylmnax M Nepuoaax, HO U PACIOJIOKEHHUE B MNEPUOJIUYECKOU
TabJIMIle TAKUX DJIIEMEHTOB, KaK KaJiIuil U aproH, KOOaJIbT U HUKEIb,
TEJJIyp ¥ HoJ (CM. CTPOEHHE UX aTOMOB) U JIP.

HN3MeHeHnne CBOMCTB 3JIEMEHTOB
B [IepUOAAX M I'Pynmax

DNEeKTpOHHAs TEOPUSI CTPOCHUS aToMa OOBSACHAECT U3MECHEHUE
CBOMCTB RJIEMEHTOB HMCXOJs M3 B3aUMOCBSA3H UX ATOMHOI'O CTpOE-
HHUS M MecTa B nepuoaudeckon tabnune. CoriracHo 3TOU Te€O-
pYH, B OCHOBE XMMMYECKUX PEAKIUI JI€KAT BJIEKTPOHHbIEC B3au-
MOOTHOIIEHUSI — MPOIECCHl NMEPECTPONUKHU BICKTPOHHBIX YPOBHEU
aToMOB. B ykKa3aHHBIX IIpolleccax Y4YacTBYIOT B OCHOBHOM
3JIEKTPOHBI BHEIIHETO 3JIEKTPOHHOIO CJI0sl (BAJIEHTHBIE 3JIEKTPOHBI).
Tak, cTpoe€HHE BHEIIHETO BJIEKTPOHHOIO CJIOS aToMa yrjepoja
UMeeT BUI s2P?, a B BO30YKJIEHHOM COCTOSSTHHU — s1p3.

MakcuMaabHO 3aIllOJHEHHBIE CJIOM OBIBAIOT CAMBIMH yCTOWYU-
BbIMU. Takue 3JIEKTPOHHBIE CJIOU HA3bIBAIOTCS 3A6EPUIEHHbBIMU W
UMEIOT s°P°® (8 BIEKTPOHOB) BJIEKTPOHHYIO KOH(pUTypamnuioo (Kpome
He). IloaToOMy MHEpTHBIE ra3bl ¢ TPYJIOM BCTYHAIOT B PEAKIIUIO.

Bo BHEmIHUX BIEKTPOHHBIX CJOSX aTOMOB METAJJIOB OOBIYHO
COAEPKUTCS IO YEThIPEX BJIEKTPOHOB, KOTOphIE cj1ab0 CBA3aHBI C
sapoM. Berynass B XUMHUYECKHUE pEaKLIMU, ATOMBI TEPAIOT BAJICHT-
Hble AJeKTpoHKBI. lllesounble MeTasIbl, MO CPABHEHUIO C APYTUMU
MeTajlJlaMHu, 00Jalal0T CUJIBHO BBIPAKEHHBIMH METAJIJINYECKUMU
CBOMCTBaMM, TaK KaK OHM JIeT4Ye, 4YeM JIpyTHU€ METaJlJbl, TEPSAIOT
BAJICHTHBIE 3JEKTPOHBI. (15 CpaBHEHUS METAJJINYECKUX CBONMCTB
3J€MEHTOB OOBIYHO MCIIOJB3yETCs CIlelualibHasi BEJIMUYHUHA —
sHeprus noHuzamuu (I).

DHepaus uoHU3AUUU —IMO KOJIUUECME0 IHEPZUU, He00X00UMOoe
0J151 OmoeleHUs I1eKmpPoOHa Om amoma.

DHeprusi MOHU3AI MU BBIPAXKAETCsI OTHOIIEHUEM DJIEKTPOH-
BOJIbTa K aToMy (3B). DHeprus MoHU3anuu aTOMOB HaXOIHUTCS B
MEePUOTUYECKON 3aBUCUMOCTH OT MOPSIJIKOBOIO HOMEPA 3JIEMEHTA.

Bo BHeNIHEM 3JI€KTPOHHOM CJI0O€ aTOMOB HEMETAJJIOB UMEETCS
yeThIipe U OoJiee DIEKTPOHA, TECHO CBA3aHHBIX C siApoMm. Berymas B
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XUMHUYECKHE PEaKIMHU, aTOMbl HEMETAJIJIOB OOBIYHO MPUCOECAUHSIIOT
AIIEKTPOHBI. JJIsT CpaBHEHUSI HEMETAJJIMUYECKUX CBOWCTB DJIEMEHTOB
HCIIOJIb3YyEeTCs CIlellnajibHasi BeIUYHUHA — CPOJICTBO K 3JieKTpoHy (E).

Cpoocmeo K 3INeKmpoHy — 3IMO KOAUYecmeo 3IHepuu,
Komopas 6bl0enAemcsa uiu no2aouiaemcs 6 pe3yibmame
RPUCOCOUHEHUSA OOHO20 ITIEKMPOHA K HEUMPATbHOMY AMOMY.

CpoOICTBO K DICKTPOHY H3MEPSETCS OTHOIIEHUEM JJEKTPOH-
BoJibTa K atomy (dB/atom). Camoii O0bIIION BEITUYMHOM CPOACTBA K
SJIEKTPOHY OO0JIAIal0T TUMHYHBIE HEMETAJJIbl — DJIEMEHTHI OCHOBHOM
noarpynmnsl ceapbmoii rpynmnsl (F, Cl, Br, 1).

PaccMoTpum M3MEHEHHE XMUMHUUYECKHX CBOWCTB B 3aBUCHMOCTH
OT CTPOEHHS aToMa Ha IMpUMEpe IJIEMEHTOB OJHOIrO0, HallpuMep
TPEeThEro, mepruojia. ATOM Ka)JOro 3JIEMEHTa dTOro Mepuoaa uMeeT
TPHU 2JIEKTPOHHBIX cyiost K, L u M, Ipu 3TOM CTPOEHHUE IIEKTPOHHBIX
cioeB K u L ayst Bcex BJIEMEHTOB JaHHOTO IEpHojia OAUHAKOBO, U
pa3nuyaroTCs OHU JIMIIb CTPOCHHUEM BHeEIIHeTo cios M (tabin. 2).

Tabnuya 2
Snement | I'pynma | 3apan ODeKTpoHHAas! Pasyc | Oueprus | Cpoactso
aapa KoHbHTypamms aroma, |HMOHHU3aIuu, | SICKTPOHY,
HM 5B 5B

Na I +11 | 15%2s22p°3st 0,189 5.14 0,47
Mg I +12 | 1522522p93s? 0,269 7.64 0,32
Al 11 +13 | 1s22522p°3s23pt | 0,143 5.98 0,52
Si v +14 | 1s22522p®3s23p? | 0,134 8.15 1,46
\Y +15 15%2522p®3s23p3 | 0,13 10,48 0,77
S VI +16 | 1522522p°3s23p* | 0,104 10.36 2,15
Cl VII +17 15225°2p®3s23p° | 0,099 13,01 3,70

ITo Mmepe yBenuueHus 3apsia siApa aTOMOB 3JIEMEHTOB B Ile-
puoaax paguyc aToMa YMEHBIIAETCS, YUCIO JIEKTPOHOB BO BHEII-
HEM DJISKTPOHHOM cCJIO€ yBeJauuuBaeTcs. B pesynbrare ycuiuba-
€TCsl MPUTSIKECHUE K SIAPY DJIEKTPOHOB BHEUIHETO 3JIEKTPOHHOTO
CJI0s1, BO3PAcCTalOT PHEPrusi HOHU3ALUU U CPOACTBO K DJIEKTPOHY.
[TosToMy K KOHIly Nepuojia METAJUINYECKHUE CBONCTBA 3JIEMEHTOB
ociabeBaloT, a HEMETaJINYEeCKUEe — YCUIIMBAIOTCH.
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JleicTBUTEJNIbHO, TPETUN NEPUOJI HAUMHAETCS C TUOHUYHOTO
MICJIOYHOTO MeTajljla — HaTpusi. 3a HUM pacliojaraercs Apyrou
TUNWYHBIA IIEJTOYHOW METajlll MarHui, KOTOpPbIM, OJlHAKO, 0O0Jya-
J1aeT MEHBIIMMHU, YEM HATPUMN, METAIJIIMYECKHUMHU CBOUCTBAMHU.
Cneaymomuii MeTall — aJIOMUHUN — B HEKOTOPBIX COCJIUHEHUSIX
MMPOSIBISIET HEMETAJJIMYECKUEe CBOHWcTBa. Y njneMeHTOB Si, P, S,
Cl memerannuueckue cBolicTBa ycuiauparTcs or Si k Cl. Xmop
— TUNIUYHBIA HeMeTas1. [lepuoa 3aBepmiaeTcss UHEPTHBIM ra3om
aproHom. Takve HM3MEHEHUSI XHUMHUYECKHUX CBOWCTB BJIEMEHTOB
HaOJI0AaI0TCsI BO BCEX MEPHUOIAX.

B Gonpmux mepuomax METaNIM4eCKHE CBOWCTBA 3JIEMEHTOB
MEJJICHHO O0CJIa0eBalOT OTHOCUTEJIbHO 3JIEMEHTOB MaJIbIX MEPHUOIO0B,
a HEMETAJUIMYECKHE CBOMCTBA MOCTENEHHO YCHUJIUBAIOTCS.

PaccMoTpuM HM3MEHEHHE XMMHUUYECKHUX CBOUCTB U CTPOCHUS
aTOMOB 3JIEMEHTOB OCHOBHOUM MOATPYIIIBI HA NPUMEPE BJIEMEHTOB
nepBo rpynnsl A (Tadi. 3).

Tabauya 3
OneMeHT [ [le- |3apsn| ONMEKTPOHHAs KOH(HTYparHs Papuyc | JHeprus
aToma, |AOHM3AIIHH,
puox | siapa )
HM 5B
H 1 +1 15t 0,11 13,59
Li 2 | 3 152251 0,155 5,39
Na 3 +11 1S22S22p63S1 0,189 5,14
K 4 +19 1522522p°3523p®4s’ 0,236 4,34
- 8 & ...3523p%3d*°4524p5 st s Al
Cs 6 +55 ...4S24p64d105S25p66S1 0,262 3,89
Lz 7| 8T | L asrapsadioapisssposaoesteperst | 037 el

Y »51eMeHTOB OJHOW MNOATPYIIINIBI CTPOEHHUE BHEUIHETO
3JIEKTPOHHOT'O CJIOSI aTOMOB OJlMHAKOBO€. BO BHEMIHUX 3J€KTpPOH-
HBIX CJOSIX aTOMOB BJIEMEHTOB MNEPBOU TI'pyIIibl A MMEETCs MO Of-
HOMY sS-3JIEKTpOHY. OJIHAaKO C yBEJIWYEHHUEM IMOPsSIJKOBOIO HOME-
pa (3apsinza siapa) 3JIEMEHTA BO3pacTaroT paguyCchl aTOMOB M YHCJIO
AIEKTPOHOB. DTO MPHUBOAUT K OCJIAOJICHUIO MPUTSIIKCHUS BHEII-
HUX DJIEKTPOHOB K SAPY U YMEHBIICHUIO SHEPTUU HMOHU3ALUU.
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ITooTOMY B OCHOBHBIX HNOATPYINIIaX C BO3PAaCTaHUEM IOPSAAKOBBIX
HOMEPOB BJIEMEHTOB CBEPXY BHHU3 UX METAJIJIMUYECKHUE CBOMCT-
Ba YCHJHMBAIOTCS, a HEMETAJIJINYeCKHUE CBOWCTBA — OcliabeBaloT.
N3MeHeHue CBOWCTB 3JIEMEHTOB MO IEPUOJAM U I'pPyHIlaM MOXHO
0XapaKTEepHU30BaTh CIEAYIOIIUM 00pa3oM:

@— 1. C so3pacmarnuem nopsiOKO8blX HOMEpPO8 (3aps0o8 soep)
9NIeMEHMO8 8 2PYNNAax ux MemaiiudeckKue ce8oucmeda YCUuiu-
6AIOMCSl, HEMEMALIUYECKUE CEOUCMEA 0CAA0e8alom.

@— 2. C eo3pacmanuem NoOpsiOKOBbIX HOMepos (3apsoos s0ep)
NIEMEHMO8 8 NePUOOaAx UX MeMmaiiudecKue c8oUcCmeaa ociabe-
8a0M, HEMEeMAIIUYEeCKUe CEOUCMEBA YCUIUBAIOMCA.

CrnenoBaTesibHO, CaMble CHJIbHBIE METAJJIHNYECKHUE CBOWCTBA
MPOSBISAIOTCS Yy I€3HsI, CaMble CHUJbHBIC HEMETAJIJIHUUYCCKHEC
cBolictBa — y (propa. C Bo3pacTaHuEeM 3apsaJ0B siJIep aTOMOB
IMMEPUOJUYSCKH HM3MCHSIOTCS YHCJIO 3JISKTPOHOB BO BHEIIHEM
3JIEKTPOHHOM CJIO€ U PaJHyChl aTOMOB.

Snpo aroma

Snpo aroma COCTOUT U3 HEUTPOHOB U MPOTOHOB.

HeliTpon — HelTpanbHas 4dacTHhia, o0o3Hayaemass OyKBOU N.
Ero orHOcuTenbHas macca paBHa 1 a.e.M.

[IpoTOH — MOJOXKUTENBHO 3apsi>K€HHasl yacTulla, o003HayaeMasi
OykBoii p. Ero orHocutensHas macca 1 a.e.m. CiemoBareinbHO, SIAPO
aToMa 3apsKEHO MOJOXKUTENbHO, U 3apsi[ siApa PaBeH NOPSIIKOBOMY
HOMEpY dJIEMEHTa B MEPUOAUYECKON TaOIHIE.

CTpOQHI/le JJICKTPOHHBIX CJIOEB aTOMOB

bynydyu 3JIeKTpOHEUTpaAJIbHOM CHUCTEMOM, aTOM COCTOMUT B
OCHOBHOM M3 IOJIO)KHUTEJIbHO 3apsI>KEHHOTIO sJipa U BpallaroUINXCs
BOKPYT sipa OTPULATEIBHO 3apsKE€HHBIX JJIEKTPOHOB. Hmucio
IIPOTOHOB B 3JIEKTPOHEUTPAJIBHOM aTOME PAaBHO YHCIY JJIEKTPOHOB.

DJIEKTPOHBI BPAIIAIOTCSl BOKPYT siipa HA PHEPreTUYECKUX YPOB-
HSIX. DHEPreTUYeCKUEe YPOBHHU MOAPA3AECIAOTCS Ha NOAYPOBHH,
IIOAYPOBHH, B CBOIO O4YE€PEb, HAa DHEPIrEeTUYECKUE STUCUKHU.

13



1. DHepreTudyeckuii ypoBeHb A.
n=1, 2, 3, 4, 5
K L M N 0

@— Yem menbuie 3HaueHue IHEepzemuUeCKozo ypoeHs, mem Oonbuue
IHEP2UAl C6A3BI6AHUA IICKMPOHO6 IMO20 YPOBHA C }IOPOM.

Yucno 37eKTPOHOB JHOOOTO YHEPreTUYECKOTO YPOBHS OIMpese-
asietcst mo dopmyne 2n%: npu n = 1: 2 - 12 = 2 sjpexTpoHa; Npu
n=2:2-22= 8 31eKTpOHOB; IIpu n = 3: 2 - 32= 18 3JIeKTPOHOB;
npu n = 4: 2 . 4> = 32 sjuexTpoHAa.

2. DHepreTU4eCcKuil moaypoBeHs .

Paznuwaercsa mo s-, p-, d-, f-aJeKTpoHaM, BpamialoniuMCs
BOKPYT siApa, U ONpEJIeNsieT YHEPTUIO MOIYPOBHEBBIX 3JIEKTPOHOB
i GOpMy IIISKTPOHHBIX «00JIaKkOB». Ero 3HadYeHUs] COCTaBISIIOT OT
Omon-1l:mpun=11=0,0pun=21=0,1; npun=31=0,1,2...
(Tabm. 4).

Ces3b Mexay N u | Tabruya 4
5 >
HEPTeTUYCCKUI 1 2 3 4
YPOBEHB N
DHepreTrnyecKuit 0 0 1 1o 1 5 0 1 5 3
MOypPOBEHB |
BykBeHHOE BBIpakeHHUE / s § p | s p d K p d | f
C
OBMeCTH;)e BII:Ipa)KeHI/Ie s | 25 [2p 35| 3p | 3d | 45 | 4p | 4a |
u

Yucao 3JIeKTPOHOB HAa MOAYPOBHSIX ompenensercs no Gopmyire:
2 (21+1). s-DneKTpOHBI BpallalOTCsI BOKPYT spa Mo mapooOpa3Hou
TPAaeKTOPUH, U Ha KaXXJOM dHEPreTHUYECKOM YpPOBHE (CJI0€) HaXo-
JIATCsI MO ABa 3JiekTpoHa (2 - (2 - 0 + 1) = 2).

P-DJIEeKTPOHBI BpallalOTCsA BOKPYT siipa MO OCSIM X, Yy U Z
NEePHOEeHAUKYISAPHO, U B KaXXJOM CJO€, HauuHasi CO BTOPOTO,
HaXOJUTCS A0 MIeCTH AJIEKTpoHOB (2 -+ (2 - 1 + 1) = 6).

d- 1 f~DIeKTpOHBI BpaIIalOTCsI BOKPYT sipa 1o 0ojiee CIOKHOMU
TpaekTopuu. HaunHas ¢ TpeThero cjosi, B KaXXJO0M CJIO€ UMEETCH
1m0 10 d-3neKTpOHOB M, Ha4YWHASI C YETBEPTOTO CJIOSI, B KaXXJAOM
cioe umeeTcst 10 14 f-3JIeKTPOHOB.
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XuUMHUUYECKHUE BJIEeMEHTHl mojapa3aesaloTcs Ha s-, p-, d- U f-
3JI€EMEHTHhl B 3aBUCHUMOCTH OT TOTO, Ha KaKOM dHEPreTHUYECKOM
IOy POBHE BpaIaeTCs MOCICAHUN NPUCOECINHEHHBIN 2JIEKTPOH.

He3zanonneHHble ssUueiiku B MOAYPOBHSIX CHadaljia IO OJHOMY
MAaKCHUMAaJbHO 3aIlOJHAIKOTCS DJIEKTPOHAMU, 3aTE€M OCTaBIIMECS
3JIEKTPOHBI MO MOPSAJAKY CHApPUBAIOTCS.

ITopsinok 3amoJIHEHUSI YSHEPreTUUYECKUX YPOBHEN M MOAYpPOBHEU
AJIEKTPOHAMM MOYKHO HPEACTABUTH CJIEAYIOIIUM 00pa3oM:

s - 2s - 2p - 35s > 3p > 4s > 3d > 4p — 55 - 4d — 5p —
— 65 > 4f > 5d - 6p — 7s — 5f— 6d — Tp.

® A 33[[3'{" U YIOPpaKHCHUSA NJIdA CAMOCTOATECJIBHOI0O pelcHus

1.|Onpenenure B mepuoauydecKkoil TabIuIle MECTO BJIEMEHTOB CO
clieyroIel 3eKTpoHHO# koHpuryparueii: [He]2s22p®; [Ne]3s23p3.
2.|OKcu OTHOTO W3 DJIEMEHTOB, 3apaHee npeackazaHHbix J.M.Men-
neneeBbIiM, uMeeT B cBoeM cocTtaBe 30,5 % kucnopona. CrteneHb
OKHCJICHUS DJIEMEHTa, COCTABJISIIONMIETO 3TOT OKCHUJ, paBHa +4.
Omnpenenure ero OTHOCUTEIBHYIO aTOMHYIO Maccy.

3.| DmemenT, oOpa3yromuid OKCHUJ COCTaBa EO3, nMmeeT 5,88 % Bomo-
pola B cocTaBe JIETy4ero coenuHeHus. OnpenaeanTe MecTo 3Jie-
MEHTa B MEPHUOJIUICCKON TalJIuIIe.

4.| Hanmumure 3JIGKTPOHHBIE GOPMYJIBI JIEMEHTOB C HOPSIKOBBIMHU
HoMmepamu 15, 33, 51.

5.| Hanumure snexkTpoHHbIe Gopmyiibl HoOHOB Cr’* u Br.

§ 2 Buabl XuMH4eCKOM CBSI3U: KOBAaJICHTHasA (IMOJISIPHASA
M HeIoJISIPHAs1), MOHHAS U MeTAJVINYeCKas

DJIEKTPOHHAsI TEOPHUSI CTPOCHHUSI aToMa OOBSICHSIET CIIOCOOHOCTh
AaTOMOB COCJAHUHSTHCS B MOJEKYJbI, T.€. MEXaHU3M H MPUPOIY
00pa30BaHUsI XUMHUYECKOW CBSI3U.

Xumuueckan ceazp — Imo e3aumooelicmeue 08yx u oonee
amomos, 6 peszyibmame KOmMoOpozo 00pa3yiOmcia Xumu4deckKu
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( ycmoutuueble 08yx- Ui MHO20AMOMHbBLE CUCHIEMbL (uanpumep,\
MONeKyna uiu Kpucmasin).
* Hanpaeénennocms ceésa3u onpeoensnem nPOCMPAHCHEEHHYIO
CImPYKmypy u (popmy mMoeKyol.
+ Honapuocms ceéa3zuonpeodenaemcsaacummempueii pasmeuseHus
o0uwelt INeKmpPOHHOI NApPbl 60KPY2 OCU CEA3U.
« Kpamnocmob céa3u onpeoensiemcs 4uciom 3a1eKmpoHHbLX nap,
CBA3BIBAIOULUX AMOMDBL.
« Anuna ceazu — ImMo paeHoBecHOE COCHOAHUE PACCHOAHUA
MeNHCOYy AOpaMu amomoe (Uusmepaemcs 6 Hm).
* Duepzusn ceéazu pasna pavoome, coeepuiaemoll 01 paspvléa
\ c6asu (uzmepaemcs 6 K/[>rc/mons). )

OOpa3oBaHue XMMHUYECKON CBSI3U MPEJACTABISIET cOOO0M IK30TEp-
MHYECKHUH NpoLeccC, KOTOPbI CONPOBOXAAETCSA BBIACIECHUEM
SHepruu. Pa3peIlB CBsI3M — DHAOTEPMHUUYECKUIN ITPOLECC, KOTOPHIU
COIIPOBOXKJAETCSI MOIVIOIEHUEM DHEPIUU.

OCHOBHBIMHM BHJAaMHU XHUMHUYECKONU CBSI3U CUUTAIOTCS KOBa-
JICHTHAasi, MOHHasl, MeTaJllIn4ecKas, BOAOPOAHAs CBA3H.

(. Ceasvieanue amomos npu nOMouiU 0OUUX IIEKMPOHHBIX nap\
HA3bl186aemMCs KOBAIEHMHOU C8A3bI0.

- Cnocobnocms amoma Xumudeckozo In1emMeHma NPUmMAUGAMs
00wyl0 INIEKMPOHHYI0 napy, Y4acmeylnuiyry 6 C61a3uU,
HA3b186AEMCA ITIEKMPOOMPUU AN ETbHOCBIO:

a) KOGANeHMHAA CEA3b MENHCOY AMOMAMU C OOUHAKOBHIM 3HAYe-
HUeM IJ1IEKMPOOMPULAMETbHOCMU HA3bIEAEMCA HENOJIAPHOIL
KOGANNEHMHOUW  C6aA3b10  (00wias  1eKMPOHHAA  napa
DACnonazaemcsa CUMMEMPUUHO MEHCOY COCCOHUMU AOPAMU);

0) KO6ANEHMHAA CBA3b MENCOY AmOMAMU C PA3TUYHBIM 3HAYE-
HUEeM J1IeKMPOOMPUUAMETbHOCMU HA3bIEAEMCA NOJIAPHOI
K0GAIeHMHOUL C8A3bI0 (00U4As1 IIEKMPOHHAA NAPA CMEULACHCA

9 6 CHOPOHY 00HO20 U3 A0ep). )

ITpocteie BemecTra (Takme, kak H,, F,, Cl,, O,, N,) obnanaror
HEMNOJIIPHOW KOBAJIEHTHOMW CBA3bI0, MHOTHE CJIOKHBIE BEIIECTBa
(rakue, kax H,O, NH,, HF, SO,, C.H.OH) — moaspHoii KoBa-
JICHTHOU CBs3b10. [Ipy HOpMANTBHBIX YCIOBHSIX BEIIECTBA C KOBa-
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JICHTHOU CBSI3BI0O MOTYT OBITH TBepAbIMHU (mapaduH, JIem), KUIKUMU
(Boga, cmupT) U Ta3000pa3HBIMU (KHUCIOPOJ, a30T, aMMHAK).

I[Ipn oO6pa3oBaHWHW COCAMHEHHN M3 aTOMOB DJIEMEHTOB, pe€3-
KO pa3juyaroluxcs 3JEKTPOOTPULATEIIbHOCTbIO (TUINUYHBIE ME-
TaJJbl U TUNUYHBIE HEMETallJibl), 00mas SJIEeKTPOHHAs mapa
MOJTHOCTHIO CMENIAETCSI B CTOPOHY aToMa C OOJNbIIeH 3JIeKTPOOTPHU-
1aTeJbHOCThIO. B pe3ynbprare 00pa3yroTcss HOHBI (MOJOXKUTEIbHO
3apsi)KE€HHBbIE KaTHOHBI U OTPULATEIbHO 3apsSI)KEHHbIE aHUOHBI).
Hanpumep, npu ropeHun Harpus B XJOpe 3S5-2JIEKTPOH HATPUA
crapuBaeTcs ¢ 3P-3JIEKTPOHOM XJIopa, U oOIasi 2IeKTpOHHas Iapa
MMOJIHOCTBIO CMEIIAETCs B CTOPOHY aToMa XJiopa, B pe3yjbTaTe 4ero
obpasyrorcst katnoH Na+ mu anmon Cl .

Yacmuust, 06pazoeanmsvle 6 pe3yibmame RPUCOCOUHEHU UIU
nomepu 31eKMPOHO8 AMOMAMU, HA3bLEAIOMCA UOHAMU.
+  Coeounenus, 00pa3zoeanHsvle U3 UOHOB, HA3LIEAIOMCA UOHHBIMU.
+ Cés3b MeIHCOY UOHAMU HA3BIBACHCS UOHHOIL.

Mexay NOHHOW U KOBAJIEHTHOM CBS3SIMM HE CYIIECTBYET UETKOU
rpanunbl. MOHHYIO CBSI3b MOXHO CUYMTATh MPEAEIbHBIM COCTOSSHUEM
MOJIIPHON KOBaJEHTHOM CBsi3U. OJIHAKO, B OTJIMYME OT KOBAaJIEHTHOM
CBSI3M, NOHHAA CBSI3b HE MMEET HAIPaBJICHHOCTH.

IIpouyecc omoauu INeKmponoe Ha3vbl6aemcsa OKUCACHUEM.
+ Ilpouecc npucoeounenusn 31eKmMpOHOE HA3bIEAEMCA 60CCMA-
HO61IeHUeM.

Hanpumep, nipu B3anMOJICHCTBUHM HATPUsl U XJOpa aTOM HaTpus
OTJAaeT DJIIEKTPOH U OKHCHseTcs, oOpa3ys katuoH: Na — é > Na'.
ATOM XJ10pa NMPUCOEIUHSIET JEKTPOH U BOCCTAaHABJIMBaeTCs, oOpa-
3ys aHuoH: Cl + € > Cl". MeTanabl OCHOBHOW HOATPYIINBI HEPBOH
U BTOpOW rpynn oOpa3ylOT TUNUYHBIE MOHHBIE COCIUHEHUS C
HEMETaJuIaMd OCHOBHOM NOATIPYIIIBI CEABMOW I'PYIIIIBI.

Honnvie coeounenus npu HOPMANbHBIX YCAOGUAX — IMO
meepovie geujecmea.

AToM Boaopoaa, CBSI3aHHBIM C aTOMOM DJJIEMEHTAa C CUJIbHOMU
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AIEKTPOOTPHUIATEIBHOCTRIO (PTOpP, KHCIOpOA, a30T), obOmagaeT
CIIOCOOHOCTBIO 00pPa30BBIBATh €II€ OJHY CBsA3b C aTOMOM JPYTroro
3JIEMEHTA C CHUJIBHOU BJIEKTPOOTPULATENBbHOCTHIO. Hanpumep, B
MOJIEKYJIE BOABI BOAOPOJ CBSI3aH C CUJIBHO J3JICKTPOOTPHULATEIbHBIM
3JIEMEHTOM KHCJIOPOJOM HOCPEACTBOM MHOJSIPHOU KOBAJIEHTHOM
cBsa3u. OOmiast 2JeKTpOHHAs Mapa CMeElleHa B CTOPOHY aroMa KHC-
JIOpoJaa, aTOM BOJIOPOJA 3apsi’KEH IIOJOXKUTEIBHO, 4 aTOM KHC-
Jjopoaa OTpuUAaTeNbHO. I10JI0KUTENBHO 3apsI)KEHHBIM aTOM BOJO-
poia OJHOW MOJEKYJbl BOJAbI NPUTATUBAETCS OTPHULIATEIBHO 3aps-
JKEHHBIM aTOMOM KHCJIOpPOAA APYrOod MOJEKYJBI BOABI, YTO MPUBO-
IUT K 0Opa30BaHHUIO CBSA3M MEXAY ABYMs aTOMaMHU KUCIOpoaa
IMOCPEACTBOM BOAOPOAA.

Csa3b MmerHcoy 08ymsa INeKmMpoOmMpuUyaAmeabHbIMU AMoOMaAMU
(Hememanna) uepe3 amom 6000opooa (mounee uepe3 nPomomn)
Ha3vleaemcs 6000pPOOHOIL.

Bonoponnast cBsI3b XapakTepHa AJIsS BOJABI, )KHUJIKOTO aMMHaka,
¢bTopuma Bomoposa 1 MHOTUX OPraHUYECKHUX COCIWHEHUU.

MeTaniaaM CBOMCTBEHHBI caMasi HU3Kasi SHEPTrUs HOHU3AIUU
W Halu4due OOJIBIIOTO KOJMYECTBA MOJABUIXXHBIX JJIEKTPOHOB. B
CTPYKTYpPE KPUCTAJIJIMUYECKON PEIIeTKH MeTalljia dJIEKTPOHBI JIETKO
OTPBIBAIOTCS OT aTOMOB, B PE3yJbTaTe YEero O00pa3yrTCs DIIEKTPOH-
HBIA ra3 U IMOJOXUTEJIbHO 3apsiKEHHbIE MOHBI MeTallja. DJIEKTPOHBI
M0 BCEMY KPHUCTAJIY CUMTAIOTCS OOIIUMH.

BajleHTHOCTB 3JIEMEHTOB M CTENEeHb MX OKMCJIEHUS

ATOM OJHOIO 3JIEMEHTA MOYXKET OPpUCOCOANHATL TOJIBKO OIIPCAC-
JICHHOC YHCJIO aTOMOB APYIOoro 3JICMCHTA.

(.

Banenmnocmos — 3mo cnocoonocmev amoma rnemenma npu-\
CoeouHaAmb onpedeﬂermoe KoJjiuuecmeo amomoe Opyeoeo Jjie-
Mmenma.
*  Banemmnocmo 3znemenmoes onpedeﬂﬂemc;l qucjiom 06mux
IIEKMPOHHbBIX nap, cea3vlearouiux amom 00HO020 3/1eMeHma ¢
k amomom 0py2020 Jjiemenma. )

BanenTHOCTh HE MOXET OBITH PaBHA HYJIIO U UMETh OTpHUIA-
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TEIBHOE WM ITOJOXKHUTEIbHOE 3HaueHHue. [loHsiTHEe «BaJE€HTHOCTH)
IIEJICCOOO0pa3HO MTPUMEHSTH TOJBKO MO OTHOIICHUIO K COCAHUHCHUSIM
C KOBAJIECHTHOH CBS3bIO.

Jlnss XapakKTEpUCTUKH COCTOSHHUS aToMa B COCAMHEHUSIX HC-
MOJIB3YETCSl MOHSITUE, HA3bIBAEMOE CTENCHBIO OKUCIJICHUS.

Cmenenov OKUcj1eHus — 3mo yci06Hblil 3apa0, npuodpemaemolii
amomom MOJEeKynbl npu npespauieHuu e20 6 uon (m.e. npu
NOJTHOM WU YACMUYHOM CMEULeHUU 00U el I1eKMPOHHOUL napbl
6 CIOpOHY amoma ¢ 001buLell I1eKmpoOmPUYAmMeIbHOCHbIO.

CrenieHb OKHUCJIEHHUS HE BCErja YMCJIEHHO paBHa BaJE€HTHOCTH.
I[Ipu ompeneseHUH CTEIIEHW OKHUCIJICHUS KaXXJIOTO AJIEMEHTa B
COCTMHEHUSIX HEOOXOANUMO MOMHHUTH CIICIYIOIIEE:

(.

~

Cmenenb OKUCTIEHUA AMOMOE8 8 MOJIeKY/1aX, COCOAUUX U3
O0OUHAKOBBIX AMOMO8, PAGHA HYIIO.

+ CmeneHnb OKUCTIEHUA 6000pP00aA 8 CUOPUOAX MEMAINI08 PABHA
—1, a 60 eécex opyzux coeounenusax +lI.

+ CmeneHv OKucneHus KUCA0POOA 60 MHOZUX COCOUHEHUAX
pasna —2, 6 coeounenusax c ¢pmopom +2, ¢ nepoxcuoax (E—0O—
O-E) 1.

+  Cmenens oKucienus pmopa 6o ecex coeounenusax pasna —I.

- CmeneHb OKUCNEHUA UWICJIOUHBIX MEMalio8 60 6cex
coeounenunx pagua +l1.

* CmeneHnv OKUCNCHUA INIEMEHMO8 OCHOGHOU NOOZPYNNbL
6MOPOIL 2ZPYNNBL 60 8CEX COCOUHEHUAX PABHA 2.

+  CmeneHnb OKUC/ICHUSA AMOMOE NPOCHBIX 6eUieCNE PABHA HYJIIO.

«  IlockonwKy anzedpauueckas cymma CcmeneHneil OKUCTeHUs
6cex InemMeHmo8 6 COeOUHeHUU pABHA HYJII0, C HOMOULbIO
9/1eMEHMO8, CHeneHb OKUCIEHUA KOMOPBLIX U38ECIHA, MONCHO
onpeoenums HEU3BECMHYI0 CMENEeHb OKUCACHUA Opy2ux
/1€MEHMO8 IMO20 COCOUHEHUA.

*  MHuocue InemeHmosl UMEIOM NEPEMEHHYI0 CHEeNneHb OKUCIeHUSL.

+ Camasn evicoKas cmeneHbv OKUCIEHUS PAGHA HOMeEDPY ZPYRNbl
nepuoouyecKoll maodauyvl, 6 KOMOPOU PACHOIONCEH IMOM

\_ 21emenm. Y,
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TEOPUA ZBJIEKTPOJIHTHqECKOfl
JANCCOLIUNALINN

§3 ) DJIEKTPOJHUTBI U HEIJTEKTPOJIUTDI

Ilposooum nu pacmeop nosapeHHou Conu d1eKmpudeckKuti mok?
A pacmeop caxapa?

Mpb1 3HaeM, 4TO MeTaJJIbl 00JIaIal0oT CIIOCOOHOCTHIO MPOBOJAUTH
AIEKTPUUYECKUU TOK. [IpOBOAAT MU BJIEKTPUUYECKUU TOK APYTHUE Be-
mectBa? J{7s BBISICHEHHUS] TOTO BONIPOCA MPOBEAEM CIICAYIOUIUIN OIIBIT.

Cobepem mpubop, m3oOpaxeHHbIH Ha puc. 1, U momecTum
€ro DJIEKTPOAbl B CYXYI IOBapeHHYIO
coyib. Jlammouka He 3aropaetrcs. OnycTum
AIEKTPOAbl Tpubopa B AUCTUIIIIMPOBAHHYIO
Boay. Ilpum 3TOM Takke jlaMHoO4YKa HE 3aro-
paeTcs. 3Ha4YUT, cyxas HOBapeHHasi COJb
U JUCTUIJIHMPOBAHHAs BOJa HE IPOBOIST
DJIEKTPUUYECKUU TOK.

Teneppr OomycTUM BJIEKTPOABI NpUOO-
pa B BOJAHBIM pacTBOP IMOBAPEHHOMW COJIH.
Jlamnouka 3aropaercsi. 3HA4YUT, BOAHBIU
pacTBOp IOBAapeHHOW COJM HOPOBOAUT
AIIEKTPUUECKUIN TOK. TakuM crmrocobomM MOXK-
HO ONPEAEIUTh DIEKTPONPOBOAUMOCTH
Tr000TO BEIIEeCTBA.

B 3aBucumMocTH OT TOTrO, MPOBOAST WUIIU
HE NPOBOJAT BEIIESCTBA IJEKTPUUECKHUU TOK,
OHHU MHOJApa3aeJISIIOTCA Ha ABE IpylnObl —
AJIEKTPOJUTHI U HEDJIEKTPOJIUTHI.

BemecTBa, pacTBOpbl WU pacraspl onpefeﬁihﬁff:e?fﬁ;ﬁecmﬁ
KOTOPBIX HNPOBOAAT DJICKTPHUYUCCKHUHU TOK, Hpo6oOUMOCHU PACMBOPO8
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HA3bIBAIOTCA DJIEKTpoluTamMu. K snekTpoiuTtaM OTHOCSTCA BOOO-
pacTBOPUMBIE KUCJIOTHI, IIEJIOUN U COJIH.

BemectBa, pacTBOpPHl MM paclijlaBbl KOTOPBIX HE MPOBOIST
SIEKTPUYECKHUNU TOK, HA3bIBAIOTCS HeldjdekTpoautamu. K He-
AIEKTPOJIUTAM OTHOCSTCS BEIIECTBA C HEMOJSIPHOW KOBAJICHTHOM
CBSI3bIO, @ TAK)XE€ METaH, YIJIEKHCIbIM ra3, caxap, COUPTHl HU
JTUCTUIJIMPOBAHHAs BOJAA.

DIEKTPOJIUTHI MMPOBOJIT DJICKTPUUYECKUN TOK TOJIBKO B PacTBO-
PEHHOM B BOJI€ MJIM pAacIlJIaBJJEHHOM COCTOsSIHUM. B kpucraniam-
4YE€CKOM COCTOSSHUM OHHU IJIOXO IIPOBOISIT WUJIM COBCEM HE IPOBOJAT
AJIEKTPUYECKUHN TOK.

Teopus 3JEeKTPOJUTHIYECKOH JTUCCOIMHAAIAN

Ilouemy snexmponum npoeooum 31eKmpudeckuti MoK Moabko
8 BOOHOM pacmeope Ulu 8 pacniase?

IToueMy BOAHBIE pacTBOPHI MJMU pacnjaBbl AJIEKTPOJIUTOB
OPOBOAST PIEKTPUUECKUN TOK, a BOAHBIE PACTBOPHI HEAJIEKTPOIUTOB
ero He npoBonaiat? IlonwsiTaliTech moapoOHEEe OTBETUTHh HaA ITOT
BOMpOC.

DNEeKTPOJIUTHI (COJIM, KUCIIOThI, a TaK>Ke IIEJIOYU) NPU PacTBO-
PEHUH B BOAE WM MJIABJIICHUM pacHaJaroTCs HAa UOHBI:

KCl 2 K' +CI" mumm NaOH 2 Na' + OH".

HNoHbl — 3TO HOJIOKUTEIBbHO 3apsi>K€HHbIE (KaTUOHBI) HIU
OTpHUIIATEJIBHO 3apsiKeHHbIe (aHWOHBI) dacTUIbl. OHU MOTYT
OBITh TIPEACTABICHBI OJHUM aTOMOM HJIM T'PYNNHON U3 HECKOIbKUX
atroMoB. OJHAKO aTOMBbl U MOHBI PE3KO OTIHYAKOTCA APYr OT Apyra.
Hanpumep, obnanaromuii pa3begaloniuM CBOWCTBOM HaTpuil
SIBJISIETCSI CUJIBHBIM BOCCTAHOBHTEJIEM, a XJIOP, OyJAy4Yd CUIIBHBIM
sa10M, — okuciautesneM. [loBapeHHas coiab, cOCTOALIAA U3 UOHOB
HATpHUs M XJIOpa, HAaM XOPOIIo 3HakoMa (Tabi.5).

DjIeKTpOHHOe cTpoenue atomoB U monoB Na u Cl Tabnuya 5

AToM HaTpus Hon narpus
Na’ 2) 8) 1) 1s% 252 2p° 3st Na® 2) 8) 1s? 2s% 2p®
ATtoMm xJiopa Hon xyopa
CI° 2) 8) 7) 1s®2s%2p®3s? 3p’ Cl 2) 8) 8) 1s%2s%2p°3s% 3p°
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SIBnenue pacnaga 3J€KTPOJUTAa HAa MOHBI HPU PACTBOPEHUU B
BOJ€ HA3bIBAETCS AJIEKTPOJHUTHUUECKON aucconuanueid. Ee MoxHO
00BACHUTH cleayrmuM oOpa3zoM. Kak u3BecTHO, mOBapeHHas COJb
B TBEPJAOM COCTOSSHUM HE MPOBOJMUT DJIEKTPUUYECKHUUN TOK, a MpPHU
pacTBOpPEHHUHU B BOJE pacmajaeTcs Ha UOHBL IlpuumHa B TOM, uTO: 1)
KpUCTaJJIbl IOBAPEHHOW COJIM — 3TO COCAUHEHUSI C HOHHOU CBSI3bIO,
B y3JlaX UX KPUCTAJUIMYECKON pelIeTKH HaXOJASATCS MOHBI (puc.2);

2) w™MoJekyjJa BOJABl OOpa3oBaHa 3a CYET IMOJSIPHOU KOBa-
JIECHTHOM CBSI3M M YCTpPOE€HA TaK, KaK MOKAa3aHO Ha puc.3;

3) npu pacTBOPEHUMU INOBApPEHHOM COJIM B BOJE OHa JUCCO-
LUUPYET 10 CXEME, ITIOKa3aHHOU Ha puc.4.

3Ha4YuT, NIpU PAaCTBOPEHUHU B BOJI€ KPHUCTAJJIbI IIOBAPEHHOU
COJIM, NOJ BO3JAEHCTBUEM TMOJAPU30BAHHBIX MOJIEKYJI BOJBbI
00pa3ylT TUApPAaTUPOBaAHHBIE HMOHBI. ATOMBI BOJOpOJa U
METAJIJIOB, OTAAaBasi 3JEKTPOHbI, @ aTOMbl aMMHaKa, IPUCOECTUH A
NPOTOHBI 3a CYET CBOed CBOOOJNHON ZIEKTPOHHOUN mHaphl,
npespamaroTcs B katuonsl (HY, Na*, Zn*", AP’", NH,"). Kucnotusle
OCTAaTKM U THUJPOKCHUJIbHBIE TPYINNbl SIBASIOTCS aHUOHaMu. B
AJIEKTPUYECKOM I10J€ HUOHBI JIBUralTCsA TaK, KaK MMOKa3aHO Ha
puc.5. Ilpu nponyckaHuu 4epes3 DIEKTPOJIUT IJIEKTPUUECKOTr o
TOKa MOJOXHUTEIbHO 3apsKEHHBIE MOHBI MIPUTSITUBAIOTCA KaTOAOM
(mosTOMy HMX Ha3bIBAIOT KATHOHAMH), OTPULATEIBHO 3apsi>KEHHBIE
HOHBI TIPUTATUBAIOTCS aHOAOM (ITIOPTOMY MX Ha3bIBAIOT aHUOHAMM).

PazbaBiieHHBIE PACTBOPHI AJIEKTPOJUTOB (COJEH M KUCIOT) TaKXKe
pacmanarTcs Ha MOHBI 32 CUET YCHUJICHUS KOJIeOaTEeNbHBIX IBUKCHUHN
YacTHL, NPUBOISIINX K OCIHA0JIEHNUIO CBSI3EH MEXAy HUMU.

MoJieKyJibl KHUCJIOT CHJIBHO MHOJIIPU30BAaHBI, MO3TOMY IIpH

P
+ =,
. T o 4 Puc. 3.
Honapnocme
Puc. 2. Cmpoenue kpucmanina MONEKY1bL 60061

noeapenHoll conu
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Puc.4. Pacmeopenue nosapennoii Puc.5. /[euscenue uonoe K
conu ¢ 600e IIEKMPUUECKUM NOTIOCAM

pacTBOpPEHHUU B BOJE OHHU TAKXKE pacnagarTcCs HAa MOHBI, OJJHAKO
B KHCJIOTaX HE MPOUCXOJST SIBJICHHUS, KOTOPbIC HAOJIIOIAIOTCS MPU
pPacTBOPEHHUU B BOAE COJIEM U IIECJTOYEH:

H +
| eel) e — .o
H:_C_l: + H:Q:H —> :Q1:+ |:HOH:|
IIpn pacTBOpeHHHU XJgopuaa BOAOpPOZAa B BOJAE aTOM BOAOpPOAA,
oTAAaCT JJICKTPOH U INCPCXOAUT B MOJICKYJY BOJBI. B pPE3yjIbTaTc

oOpa3yeTcss MOH XJiopa C JHUIIHHUM 3JEeKTpoHOM u moH H;O
(THAPOKCOHUS) C OJHUM IIPUCOCAUHEHHBIM HNPOTOHOM (AAPO

aToMa Bojopojaa). 3HauuT, npu pactBopenun B Bojae HCI, HBr,
H,S, HNO,, H,SO, nu apyrux kucnotr obpaszyercsa unon H,O"

(ruapOKCOHUSA).

HNon rugpoxkcoHuss oOpal3yeT HMOHBI BOJIBI W BOJOpOIa
H,O" &2 Hf +H,0. Kaxk yxe uzBecTHo u3 npeabiaymux tem, H,O"
— 3TO BEHIECTBO C NJOHOPHO-aKLUENTOPHOW CBSI3bIO. YpPaBHEHUS
JIUCCOLMAMUA KUCIOT OOBIYHO MPUHSATO 3allUChIBATh B KPaTKOM
sune: HCl 2 H* +Cl; HNO, 2 H' +NO;; H,SO, 2 2H" + SO;.

JJeMeHThbl 3HAHMI, YyMeHUil U HaBbBIKOB (B3YH): snek-
TPOJUT, HEDJIEKTPOJUT, NPOBEPKA DIECKTPONPOBOJIUMOCTH
pacTBOpPOB pa3JMYHBIX BEIIECTB, DJEKTPOJUTHUUECKAS JHUC-
couuamnusi, TEOpUs BJIEKTPOIUTUUYECKONW AUCCONUALUU, KATUOH,
aHUOH, UOH, HOHHBIE KPUCTAJIJIMYECKUE PEIICTKH, TUAPOKCOHUM.
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Bomnpocs! u 3aianus

1. | Ha xakue nonsl pacnanarores BaCl,, ZnCl,, H,PO,, HPO,, KOH,
Ca(OH), npu pacTtBopeHuun B BOJE?

2. | 3anumuTre ypaBHEHUs NUCCONMAIMH XJIOPHJIa aMMOHHUS, HUTpaTa
menu(Il), runpoxcuna kaaus U a30THOM KHUCIIOTHI.

3. | Uem ornnuarorcsa Apyr OT Apyra HpOLECCHl paCTBOPEHUs B BOAE
KCl n H,SO,?

4. | YUeM ommuaroTcs ApYyr OT Apyra aToM M MOH Kajaus?

5. | ATom u mMoJekyna Xjaopa sinoBUTHL. [loueMy HesAnOBUT MOH Xjopa?

6. | 0,1 mons comm Al,(SO,), pactBopunu B Bojne. CKONBKO HOHOB
AJIIOMUHUS U HOHOB cyib(daTa B 3TOM pacTBOpe?

7. | Kakue BemecTBa Ha3bIBAIOTCS JIEKTPOIUTAMHU?

*

Kakune BemecTBa Ha3bIBAlOTCSI HEAJIEKTPOIUTAMU?

9. | Kakue U3 npuBEJICHHBIX BEIIECTB MPOBOAIT SIEKTPUUECKHUN TOK:
COUPT, CepHasi KUCJIOTa, XJI0pua cepedbpa, eaKuil HaTpHUH, KUAKUN
KHCJIOPOJ, CHUPTOBBIN pacTBOp ioja.

10.| Kak MOXXHO TOBBICUTH 3JIEKTPONPOBOIUMOCTE 98 %-noit H,SO,?

11.| TTouemy MeTamIM4eCKUI HATPUN MPOBOAUT DJIEKTPUUYECKUI TOK?

§4 ) Juccoumanusi KACJIOT, 1IeJJ0Yel U coJieH

Ilpu ouccoyuayuu kaxux eewyecme 0OpPA3yIOMCs UOHbL
gooopooa?

1. Kucaorsl. Bce BogopacTBOPUMBIE KMCIOThI JUCCOLUMUPYIOT.
ITpu 3TOoM 06pa3yroTcss HOH BOAOPOAA U MOH KHUCJIOTHOTO OCTAaTKa:

HBr 2 H' +Br, HNO, 2 H'+NO;.

Jucconuanusi MHOTOOCHOBHBIX KHCJIOT MPOUCXOIUT MOATAIHO:
IlepBbiii pTan: BTOpPOM dTart:

H,SO, & H'+HSO,, HSO, & H'+SO0;.

OO0mue cBOMCTBA KHUCIIOT, TO €CTh KHCIBIH BKYC U3MEHECHHE
OKpacCKu MHJIMWKATOpPA, BCTYNJEHUE B PEAKIUIO C OCHOBAHUSIMH,
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OCHOBHBIMHU OKCHJIAMH U COJIIMH, OOBSICHSAETCS TEM, YTO B PE3yJb-
TaTe WX JUCCOLMAllMU oOpa3yeTcsi HOH Bojaopoaa. B coorBeTrcTBUM
C OTUM KHUCJIOTHI MOXXHO OXapaKTepU30BaTh CIEAYIOMIUM 00pa3oMm.

CrnoxxHbI€ BEIIECTBA, MPHU JTUCCOIMAIIUA KOTOPHIX B Ka4e€CTBE
KaTHOHa 00pa3yeTcsl TOJIBKO MOH BOJIOPOAA, 4 B KAUeCTBE aHUOHA —
KHUCJIOTHBIN OCTaTOK, HAa3bIBAIOTCS KUCOMAMU.

2.0cHoBanusi. Bce BogopacTBOpHUMBIE OCHOBAHUS IPHU
JUCCOIMAllMM paclajalTcs Ha KaTHOH MeTayuia (a TUAPOKCHUL
aMMOHUs — Ha noH NH," ) u annon ruapokcuaa (OH):

NaOH & Na' +OH-, Ca(OH), & Ca*" +20H".

Bce oOmue cBoiicTBa, NpUCyliMe BOJAOPACTBOPUMBIM OCHO-
BaHUSIM — HW3MEHEHHE OKPAaCKHU MHIAMKATOpa, B3aUMOJEUCTBUE C
KHCJIOTaMHU, KUCIOTHBIMU OKCHUJAAMHU U COJIIMHU, — OOYCIOBJICHBI
nonamu OH, oOpa3yromuMucs nIpu IUCCOIHAIIUN OCHOBAaHUIA.

CroxxHbI€ BEIIECTBA, MPHU JUCCOIMAIIAA KOTOPHIX B Ka4eCTBE
aHuOHa 0o0pa3yrTcs Toabko MOH ruapokcuaa (OH"), a takxe
KaTUOH MeTaJllja, Ha3bIBAlOTCSl OCHOBAHUAMU.

3. Couan. Ilpu aucconmanuu coJiM pacnajgarTcs Ha KaTHUOH
MeTajia (2 aMMOHHMEBBIE COJM — Ha KaTuoH amMmmonus NH)) u na
AHUOH KHCJIOTHOT'O OCTaTKa:

NaNO, & Na‘+ NO, K,SO, & 2K' + SOZ,
AL(SO,), @ 2A1" + 3507,

IIpu nucconumanuu KMUCJIBIX COJIEH B KaueCTBE KaTHOHA Hapsay
C MOHOM MeTaJlJia 00pa3yeTcs Tak)Ke MOH BOJIOPOJIA:

NaHSO, 2 Na'+ HSO,, HSO, & H*+SO; .

IIpu nuccommanum coyieii He 00pa3yeTcsi HOH, OOMIIUN IS BCEX
COJIEH, MOAPTOMY COJISIM HE MPUCYIIH OOI[He CBOMCTBA.

CloXKHBIE BEHIECTBA, MPU JAUCCOMHAIMA KOTOPBIX 00pa3yroTcs
KaTHOH MeTajlyla U aHUOH KHCJIOTHOTO OCTarka (a B KHUCIIBIX COJISIX U
KaTHUOH BOJOPO/Ia), HA3BIBAIOTCS COIAMU.

JaemMeHTbl 3YH: KUCIOTHI, MIEJIOYU U COJIM C TOYKH 3pe-
HUS TCOPHUH DJICKTPOJUTUIECCKON AMCCOMHAIINN, TTOAdTANHAS JUCCO-
UaIus.
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BOHPOCI)I M 3aJaHUA

1. | Uro Takoe MOH THJIPOKCOHUS M Kak oH oOpa3yercs? Kakoit Bua
CBSI3U IPUCYI ’TOMY HUOHY?

2.| 3anumuTe ypaBHCHHUE MOATAITHON Jucconuanuu opTodochopHoOi
KHCJIOTHI.

3. | OOBsacHuTEe 00IIME CBOWCTBA KUCIOT C TOYKH 3PEHUSI TEOPHUU
SIIEKTPOIUTUUECKON THUCCOIHAIINH.

4. | OxapakTepu3yiTe OCHOBAHHS U COJIM C TOYKHU 3PEHUS TEOPUU
AIIEKTPOIUTUYECKON THUCCOIHAIINH.

§5 CuiibHbIE ¥ cja0ble 3JIeKTPOJIUTHI.
CreneHb AMCCOLUALIAH

Hoqe/vly YeoJlbHasl Kucjioma cuumaemcsi cnabvIim 3]16Kmp0]llxlm0ﬂ/l?

OmHuowenue yucia OUCCOYUUPOBAHHBIX MOJEKYI K UCXOOHOMY
YUCTLY PACMBOPEHHBIX MOJEKY]l HA3bI8AECMC S CMENeHbl0 2J1eKmpOoUmu-
yeckoul ouccoyuayuu, kKomopas o603nadaemcs 0ykeou o (arvgha).

CreneHnp aucconuanuu Bbipaxkaetrcsa B eaumHuuax ot 0 go 1
ninu ot 0 go 100 %. Ecnu crenenb auccouuanuu o paBHa 0,5, To,
3HAUMUT, KaXkJiasi u3 ABYX MOJIEKYJ pacrnajach Ha MoHbl. Eciu o=1,
TO ATO O3HAYAET, YTO HA MOHBI PacHaIuCh BCE MOJICKYJIbI.

[Tpu BBIpakeHUHM CTENMEHHW AUccolManuu B mpolreHTax (%) pac-
nierieHrue Ha uoHbl 85 motiekyn u3 100 3anuceiBaeTcst Tak: 0=85 %.

CTteneHb AMCCONMANMU 3aBUCUT OT MPHUPOJBI PACTBOPHUTEIS
U PAaCTBOPEHHOTO JJIEKTPOJIUTA, KOHIIEHTPAIlMU pacTBOpa U TEM-
nepatypsl cpenbl. [losToMy cTenmeHb AMCCONMAIIAUA yKa3bIBaeTCH
BMECTE C KOHIIEHTpaluei u remrneparypoi. Hanpumep, crenens auc-
counanuu 0,05 M pactBopa cepHol kucaotel npu 18 °C paBHa 58 %.

® 3Jl€Kmp0Jlumbl (& OMHOCUMEIbHO 8bICOKOIL cCmeneHsro
0ucc0uuauuu Ha3bleadromcs CUJibHbIMU.

OHU AMCCONMUPYIOT HAa MOHBI MPH JOOBIX KOHIICHTPAIUIX
pactBopoB. MHuorue conu (NaCl, KNO,, Ba(NO,),, FeSO,), kucio-
el (HCIO,, HNO,, H,SO,, HCI, HBr, HI) u ocnosanusa (NaOH,
KOH, Ca(OH),, Ba(OH),) cunuTaroTcst CHJILHBIMHU 3JIEKTPOIUTAMMU.
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DIEeKTPOJHUTHI, pa30aBICHHBIE PACTBOPHI KOTOPHIX TaKXe MMeE-
IOT MaJIble 3HAa4YEHUsI, Ha3bIBAIOTCS CIIAa0BIMU 3j1eKTponauTtamu. Cra-
Oble PIEKTPOJIUTAMHU CUHUTAIOTCS BCE OPTaHUYECKHE U HEKOTOpPHIE
(H,SO,, HCIO, H,S, HNO,, H,CO,,
H,S10,, HCIO, n np.), THAPOKCUA aMMOHHS, HEPACTBOPUMBIE

HCOPraHUYCCKHUEC KHCIIOTHI

TUAPOKCHUIBI METAJJIOB, BoJa (Tad. 6).

Tabnuya 6
Kucnora HE On:nDOpM}g? OH) O, 3HaueHne N SHEIETH If) OOJ'?I/EIIT .,
CepHas H,SO, S(OH),0, 2 CuibHbBII
CepHaucras H,SO, S(OH),0 1 CraabObIiit
AsorHas HNO, N(OH)O, 2 CHUIIbHBIHT
Azorucras HNO, N(OH)O 1 CrnabGbiit
VronbHas H,CO, C(OH),0 1 CraabbIit
OprodochopHast H,PO, P(OH),O 1 Crnalsbrit
XJI0pHOBAaTUCTAS HCIO CI(OH) 0 Craa0Obiit
Xmopucras HCIO, CI(OH)O 1 CraalObIit
XopHoBaTas HCIO, CI(OH)O, 2 CHUIIbHBIHT
XnopHas HCIO, CI(OH)O, 3 CunbHbBIN

Cuny (mpuponay) KHUCIOPOACOAEpIKAIUX KHUCIOT MOXHO OIpese-
JATH Ha OCHOBE MX obmei gopmynsr E(OH) O . IIpu n<2 kucnora
cuuTaeTcs ciiabou, mpu N>2 — cunbHOU. [Ipupona xkuciaotr B 3aBU-
CHUMOCTH OT YHCJIa aTOMOB KHCJIOpOJia, HE BXoasmux B coctaB OH™ -
rpynm, npeacrasjeHa B Ta01.6. CpaBHeHHUE NPUPO/IbI IJIEKTPOIUTOB I10
CTEIMEHU UX JUCCOLIMAIINU TPHUEMJIIEMO JIUIIb JIJI PACTBOPOB OJTMHAKOBOM
KOHILIEHTpPALMH, B APYTUX CIIydasiX 3TOT criocod HenpuemiieM. [loatomy
JUIS CONOCTaBJICHUSI MPUPOABI CIAOBIX 3JIEKTPOJUTOB HCHOIb3YyeTCs
KOHCTaHTa JuUccouuanuy. B BOgHBIX pacTBopax ciiaOble 3JIEKTPOJIUTHI
JHUCCOIUUPYIOT YacTU4UHO. B pacTBOpe Mexay MojeKyJaMH U MOHAMU
cJ1a00T0 PIEKTPOINTA BO3HUKAET paBHOBecue. Hanpumep:

CH,COOH & H' + CH,COO",
27



OTHoOUIEHUE NPOU3BEACHUS KOHIEHTpauuh umoHoB H' wu
CH3COO* K KOHIEHTpPAllMU YKCYCHOW KHUCJIOThHI B MOMEHT PaBHO-
BECHUSI €CTh KOHCTAHTA JIUCCOIMAIMN YKCYCHOU KHCIOTHI:

_ [H'][CH,COO] .
e [CH,CO0H] ’

3nech K — KOHCTaHTa JUCCOIUAIIMU;

[H'] — monspHasi KOHIIEHTpAIUsI MOHOB BOJAOPO/IA;

[CH3COO*] — MOJISIpHAsi KOHIEHTpAalUsl MOHOB alleTaTa;

[CH,COOH] — KOHIIEHTpalusi MOJEKYJl YKCYCHOM KUCIIOTHIL.

KoncTanTa nuccoumanuu 3JIEKTPOJIUTA 3aBUCHUT OT IIPUPO-
JIbl PAaCTBOPUTENSI U PACTBOPEHHOIO BEIIECTBA, a TAKXE OT TeMIIe-
paTypbl, HO HE 3aBUCUT OT KOoHIleHTpanuu. KoHcTaHTa muccoiuanuu
CUYMTAETCsl KOJIMUECTBEHHOM XapaKTEPUCTUKON NUCCOILHMAIMU COEe-
nuHeHui. YemMm OoJipllle KOHCTAHTaA JUCCOIMAIIMHM, TEM CHJbHEEC
JIUCCOLMUPYET IIEKTPOJIUT.

BOHpOCI)I M 3aJaHUA

1. |YTo Takoe cTereHs AUCCOManumn?

2.|OT 4ero 3aBUCHUT CTEIIE€Hb JUCCOIUAIUU DIISKTPOJIUTOB?

3. |Kak MOXXHO MOBBICUTH CTENEHBb AUCCOIUAIIUU PACTBOpPA DIEKTPO-
aura?

4. |Kak MOXHO TOBBICUTHh CTENEHb AHCCOIHMAIIMU pacTBOpa ciaboro
AIIEKTPOIUTA?

5. |YTo o3HaA4YaeT KOHCTAHTa AUCCOLMAIIUHU?

§6 ) HoHooOMeHHBbIE peakuu

Kaxue unouxkamopul ucnoavsyromcs 01 onpeoeeHus cpeobl
pacmeopa? UYmo makxoe unouxamop?

X¥YMHYECKHE pEeaKIIuHU, NPOTEKAIOIIUE B pacCTBOpPAX IIECKTPO-
JIUTOB, HAa3bIBAIOTCS MOHOOOMEHHBIMHU, TaK KaK OCYIIECTBIISIOTCS
MpU YyYacCTUHU HMOHOB, 00pa3ylolIuXcs B pe3yjbTaTe AUCCOIMAIUU
AJIEKTPOJIUTA.

I[Ipu cocTaBieHUM YpaBHEHUU HMOHOOOMEHHBIX pEakKIUuil
3aMUCHIBAIOTCS MOHHBIE (DOPMYJIBI JHUCCOIIMUPOBABIIETO CUIBHOTO
SJIEKTPOJIUTA, MOJICKYJIApHbIE (OPMYIBI CIa0BIX 3JIEKTPOJIUTOB,
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HE pPacTBOPUMBIX B BOJIE OCAaJIKOB, a TAaK)X€ BbIJACIUBIINXCS
ra3zoo0pa3HbIX BEIIECTB.

HNonooOMeHHbIE peaKIUU JEISATCSI HAa TPU T'PYIIIIHL.

1. Peakuus HediTpaau3aumu. M3BecTHO, 4TO OKpacka UHU-
KaTOPOB M3MEHSIETCS B 3aBUCUMOCTH OT Cpeabl pacTBopa (puc. 6).

I[Ipu meanmenHom n00aBJIEHUU K KHCIOTHOMY pacTBOpPY
(KpacHOTO IBE€Ta) C JaKMYCOM pacTBOpa IIEJIOYHU OKpacKa pacTBopa
U3MEHSIETCSI U CTAHOBUTCS (PUOJIETOBON. DTO OOBSICHSETCS TEM, YTO
cpena pactBopa Hekrpanusosanack: HCl + KOH = KCI + H,O.

HNonHoe ypaBHEHHE peaKLMU UMEET BU:
H+ClIh'+ K+ OH =K+ ClI"+ HZO.
KpaTtkoe noHHOE ypaBHEHHUE peakliUd UMEET BUJ!
H"+OH" = H,0.

Ilenous ¢

JlueTHanuposan-

Kucinora ¢ nofasnen:eu Hasl BOJA WIH
" JnodaBlIeHHeM e, ll.B:'ll‘“::{l (:"; " coJieBoii
JlaKMyca, r pacTBop ¢
HBET KpacHbIi JobaBieHHeM
' JJaKMyca, UBeT
' | thuoneToBblii

Puc. 6. Hzmenenue yeema unOUKamopa 6 3a8UcCUMOCHU OH CPEObl PACMEOpa

Hrtak, CynmiHOCTh pEaKIMU HEUTpaJIM3aluu COCTOUT B TOM,
4TO IPU CBA3BIBAHUMU MOHOB H', co3marominx KUCIOTHYIO Cpeay, C
nonamu OH™, co3garomuMu MIEJIOYHYIO cpeny, oOpa3yeTcs Boja.
Bona — He 371€KTpoJIUT, OHA MOYTH HE pacCIIEIJIsIeTCs] Ha UOHBI.

2. Peakuum, nporekawmme ¢ odopazosanuem ocaaka. Eciau
OJIMH M3 NPOJYKTOB pEaKIMH SBISIETCS HE PACTBOPUMBIM B BOJIE
BEIIECTBOM, TO peakius UIET A0 KoHIla. Hanmpumep,

BaCl, + Na,SO, = 2NaCl + BaSO .

OOpa3oBaBiIniics B pe3ydabTaTe peakluu cyibdar Oapus He
pacTBOpsieTCs B BOJIE M HE pacliajaeTcs Ha UOHBI.

HNonHoe ypaBHEHHE peakllMu UMEET BUJ:
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Ba** + 2Cl" + 2Na" + SO} = 2Na" + 2Cl" + BaSO,|.
Honwl Gapus u cynbdara, oOpa3oBaBIIMECs IIPU JUCCOIIUAIIUUA
SIEKTPOJUTOB, CBSIA3BIBASICH APYT C JApyrom, oOpa3yroT Oocagok
(BaSO,).
Kpatkoe noHHOe ypaBHEHHUE peaKlIMU 3alUChIBACTCS B BUJIE:
Ba*" + SO; = BaSO,].

CocraBbre ypaBHEHUs peakuui mexay pacrsopamu Ba(NO,), u
K,SO,. Obparure BHUMaHUE HA UX UOHHOE YPaBHEHHME.

3. Peakuuu, nporekamime ¢ o0pasoBaHueM razooopa3Horo
BemecTtBa. Eciu oaWH U3 NMPOJAYKTOB peakiUu, NMPOTEKAIOIIEH
MEXJY pacTBOpPaMH DJIIEKTPOJHUTOB, SIBISETCS razoo0pa3HbIM
BEIIECTBOM, TO PEAKIUs Tak>Ke UJAET /10 KoHla. Hanpumep,

Na,S + 2HCI = 2NaCl + H,ST.

VoHHOE ypaBHEHUE peaKIUuu UMEET BUJL:
2Na’ +S> + 2H* + 2Cl" = 2Na'" + 2CI" + H,ST-
KpaTkoe HOHHOE ypaBHEHHE: S* + 2H" = H,ST-

3HAYUT, CYUIHOCTh PEAKIIMU COCTOUT B TOM, YTO MPHU CBA3bI-
Banuu noHoB H' u S*° obOpasyercs He pacTBOpuMEIH B Boze ra3 H,S
(Tadn. 7).

3anumuTe MOJISKYJISIPHOE, HOHHOE M KpPaTKOE MOHHOE ypaB-
HEHUS peakl MU MEXJy pacTBOpaMHU XJOPHUJAa aMMOHHUS U €IKOTO
HaTtpus. ConocTaBbTe KpaTKME€ MOHHBIE YPAaBHEHUS TOU U MPEbI-
NyUIeH peaKIui.

Cneunguueckue CBOMCTBA MOHOB Tabnuya 7
Hon B Hon B .
HaOnromaeMblii mokazarennb
pactBOpe peakTuBe

H MNupgnkarop IIBeT nzmeHseTcs

OH - Nupnkarop IBeT n3mensercs

Na* - OkpamuBaeT 1iaMsi B KeJITbIH [IBET

K* - OxpammuBaeT njaMs B (UOJICTOBBIA LIBET
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Ca*" COo Benslit ocamok
Ba?* SO; Benbrit ocagok
NH; OH" I'a3 ¢ ocTpeIM 3amaxoM aMMHakKa
Cu* OH- Cunuii ocagok
72t OH- benwiit ocamok. Ipu n3osiTke OH™
pacTBOpsieTCs
Fo?t OH- Cgetiio-3esnieHbiit ocagok. Co BpeMeHeM
CTAHOBUTCS OypbIM
Fe** OH" Ocanok Oyporo 1Bera
NG Ol Bbensrit ocanoxk. Ilpu n36sitke OH-
pacTBOpsieTcs
Cl- Aot Benblit mopuctelii ocanok. Co BpeMeHeM
& TEMHEET
Br- Ag" CBe110-KeJIThI 0calok
I Ag" JKentbelii ocamok
SO H* Breigensercst SO, ¢ ocTpbIM 3amaxom
co> e Beinensercs raz CO,,
3 3arps3HAIOIUNA U3BECTKOBYIO BOLY
SO Ba?* Benbrit ocamok
PO~ Ag" XKenrelii ocamok
S* Pb** Yepusiii ocagok — PbS

JaemenTsl 3Y H: cnenudguueckue cBoiicTBa MOHOB, YCJIOBHUS
IIPOTEKaHUs N0 KOHIA PEaKUUil MEXy pacTBOPaMHM BJIEKTPOJUTOB.

1.

2

Bomnpocsl u 3axanus

[louemy peakuuu HeWTpalu3zanuu UAYT 10 KoHIa? OO6oCHY#TEe CBOM
OTBET MPUMEPAMHU.
I[IpuBeauTe mpuMepsl peaKIHil, TPOUCXOIAMMUX C 0Opa30BaHUEM
ocajJKa. 3aNHIINTE YPaBHCHUS PEaKIUil B MOJCKYJISIPHOM, HOHHOM

U KpaTKOM MOHHOM BHUJC.
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3.|OnHa ¥3 NpUYUH NPOTEKAHUS PEaKUUU MEXKAY pacTBOpaMu
3JIEKTPOJIMTOB 0 KOHLIAa — 00Opa30oBaHMUe ra3000pa3HOro BEIIECTBA.
IIpuBenute npuMepsl peakuuii oOMeHa, B KOTOPBIX OJHHUM U3
NPOAYKTOB SBJISETCS ra3000pa3HOe BEMIECTBO. 3aNUIIUTE ypaB-
HEHHUs peaKlUi.

4.| 3anumuTe MOJICKYJISPHBIC, HOHHBIC U KPaTKHE HOHHBIC YPaBHCHUSI
CIEAYIOIIMX XUMHUUYECKUX PEaKUUil U OOBSCHUTE NPUUYNHBI IPOTE-
KaHUs UX 10 KOHIA:

a) Pb(NO,), + NaCl — ; 6) Na,CO, + H,SO, — ;
B) KOH + +HNO, — ; r) CuSO,+ NaOH — ; n) KCl+AgNO, — .

§7 ) I'mapoau3s couteit

Ilpoucxooam nu xumuueckue peakyuu npu pacmeopeHuu

cozetl 8 gooe?

Bona cuutaercs oyeHb ciaaObIM DJIEKTPOJIUTOM, U €€ CTe-
nmeHp aucconuanuu paBHa o =10 °. Ho Tem He MeHee oHaA He-
3HAYUTENbHO, HO paculenisercs Ha wonsl: H,O = H" + OH".
Konuentpauuss nonoB H" u OH B uucToil Boae oJuMHaKoOBas:
[H] = [OH]. Cpena, coaepxamas paBHbIE KOJIUYECTBA MOHOB
H" u OH", aBasiercsa HelTpaabHoil. Cpena ¢ M30BITOYHBIM KOJH-
4YecTBOM HMOHOB H' cunmTaeTcss KMCIOTHOM, a cpeaa ¢ u30bITOUHBIM

KoJinuecTBOM noHOB OH™ — mnieisouHON.
BoxaHbie pacTBOpPBHI HEKOTOPBIX COJIEH M3MEHSIOT IIBET WH]IH-
Karopa. 3HaYUT, XUMUYECKasi peaKkius cocTosiiack (Tadi.g).

OTHOLIEeHNEe BOJHBIX PACTBOPOB HEKOTOPHLIX coJeil K

HHIUKATOpaM Tabruya 8
PacTBOpbI BrausiHue pacTBOpOB cosieii HAa HHAUKATOPHI
coJiei JaKMycC dbenondranenn METHUJIOpaHX
Hutpart kanus PuoJ1eTOBBIN becuBerHbIii TeMHO-XenThIi
Hwurpar . .
P becuseTHsbIit Po3oBr1in

AJTFOMUHUSA
Kap6onar .

P Kenteii
HaTpus
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[Ipu n3ydyeHUU MOHOOOMEHHBIX peaKIUuil Bbl y3HAJIH, HOYEMY
peakuuu pacTBOPOB JJEKTPOJIUTOB MAYT A0 KOHIA U NpPH
CBSI3BIBAHUHM HOHOB B pacTBOpPE 00pa3ylOTCsS HEAUCCONHUHUPYIOIINE
BemectBa. PaccMoTpuM Temepp NPUYUHBI HU3MEHEHUM,
MpeACTaBICHHBIX B Tab.8.

1. BonHblli pacTBOp HUTpaTa KajJlusl HE HU3MEHSET LBET

unaukaropa: KNO, + H,O & K" + NO, + H,0, (H,O & H*+ OH)).

Hon K" o6pasyer ¢ monom OH, BOBHUKIIUM B pe3yJbTare,
XOTS U HE3HAYUTEJIBbHOW, qucconuanuu BOJAbI, BemectBo KOH,
KOTOpO€, OyAy4YH CHUIIBHBIM 3JIEKTPOJIUTOM, MOJHOCTHIO paciajgaeTcs
Ha nousl: KOH & K'+OH . HNO,, o6pa3oBaBmuiics B pe3yabTaTe
cBA3bIBaHMA MOHOB NO,  m H', Takxke SBIAACTCA CHUIBHBIM
AJIEKTPOJIUTOM, KOTOPBIA NMOJHOCTHIO pacmajgaeTcsd Ha HOHBIL:
HNO,2 H"+ NO, . 3ua4uT, cpeaa pacTBOpPOB coieil, o6pa3o-
BAHHBIX CUTIBHbIM OCHOBAHUEM U CUNbHOU KUCTOMOU, SIBISCTCS
HeumpanwvHoi. TOo ecTh TaKUE COJM HE ruaponausyrorca. CioBo
“2uoponuz” B mepeBOJE C I'peyecKoro o3HavaeT “cuopo” — Boja,

“Au3zuc” — pacuien’sio.

2.Hutpat anoMHUHUSA — COJb, OOpa3oBaHHas C1aAObIM OCHO-
6aHuem u cuibHou Kucaomou. Takne coiau rUAPOIU3YIOTCH.
O ruapoamnse coJu HUTPAT AJTOMHUHUS MOXHO CYJIHUThH IIO U3ME-
HEHUIO [IBETAa MHAUKATOpa:

Al(NO3)3 + H,0;
APt + 3NO; + HZO(H++ OH") & AIOH?*" + 3NO, + H".
Houwst OH, oOpa3yrwmuecss mIpu AUCCOMUAIAN BOABI, CBS-

3bIBasiCh ¢ MOHOM Al’*, 00pa3yrT HEIHCCONMHUPYIOMHUNH HOH
AIOH?*. B pe3ynbrare B pacTBOpe HabIr0gaeTCss N30BITOK HMOHOB

H*, uTo co3maeT KHCIOTHYIO cpeay. B stom mpomecce mou Al**
nmpespamtaercs B non AIOH?*, a AIOH?*', npucoeauHss emie OauH
non OH", npespamaerca B non Al(OH);. IIpouecc He mpomao-

Kaercsi, u obpasopanue mona AI(OH), me mpoucxoamr, Tax
KaK HakKamJuBalomuecs B pacTBope MOHB H" ocrtamaBiaumBaioT
JTUCCOITUAIINIO BOJBI:
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AP" — AI(OH)*" — Al(OH), — AI(OH),.

Jlmss 3aBepIlIeHHUsT Ipollecca HEeoOXoaumMo H30aBIATHCSH
oT numHuX uMoHoB H'. Cpema BOAHBIX pacTBOPOB COJIEH,
00pa30BaHHBIX CAAOBIM OCHOBAHUEM U CUJbHOU KUCAOMOU,
SIBJISIETCSI KUCIOMHOIL.

3. KapOonat HaTpusi — coJib, OOpa30BaHHASA CUAbLHBIM
OCHOBaHUeM U caadoi Kucaomou. B BOOHBIX pacTBOpax TaKHUX
coJiell Tak’Ke MPOUCXOIAT XMMHUYecKkue npouneccol. Kak BUIHO U3
TabJ. 8, U3BMEHEHHE OKpacKu MHIMKATOPOB yKa3bIBaeT Ha TO, YTO
cpena pacTBopa siBiIsieTcs ugesrounou. llpu pactBopeHuu B BOJIE
coJieii, 0Opa30BaHHBIX CHIIBHBIM OCHOBAaHUEM U CITabO0W KHCIOTOM,
aHUOH CJab0 KHUCIOTHI, CBI3bIBASICh ¢ MOHOM H', BO3HUKIIIUM Npu
JIUCCOITMAIIMH BOJIBI, 00Opa3yeT HEIUCCOMUUPYIOIIUNA HOH HCO;:

Na,CO, +H,O;
2Na"'+CO?Z + HO(H" +OH)& 2Na" + HCO; +OH.

Hon HCO;, CBSI3BIBAsICh C OYEpEeIHBIM MOHOM H', momxen
oO6pa3oBaTh HOH H2C03. OnHakKoO 3TOro He INMPOUCXOIHUT
(H,CO, — H,O0 + CO,), rak kak unonst OH~ B pacTtBOpe
NPENsSITCTBYIOT AUCCOLHUAIIMU OYEPEIHON MOJICKYJbl BOAbI. Jlms
3aBEpIICHHUS IIpolecca TUAPOJIN3a HEeoOXoauMo H30aBIASATHCA
or numHux moHoB OH . Ilpu pacTtBOpeHum B BOJE coiaei,
00pa30BaHHBIX CUIbHBIM OCHOGAHUEM U CAAOOU KUCAOMOU, cpeaa
pacTBOpa ABISETCSI ULCTIOUHOU.

4. Conu, 0Opa30BaHHbBIC C/1AOBIM OCHOBAHUEM WV C1AOOIU KUCO-
moii, TUAPOIU3YIOTCS TTOJHOCTHIO U 00pa3yloT ciiaboe OCHOBaHUE U
ci1abyro KHUCIIOTY:

ALS, + 6H,0 — 2AI(OH),| + 3H,ST-

Cpena pacTBOpa ompenesieTcss OTHOCUTEIbLHONW CHUIIONH 00-
pa30BaBIIMXCS OCHOBAHUS W KHUCIOTHI. 3HAYUT, €CJIU CHUJIIbHEE
OCHOBaHUeE, cpeaa ciabomerodyHasi, €CJId CUJIbBHEE KHCJIIOTA,
cpena ciabOKUCIOTHAS, €CJIM CUJIbI OCHOBAHUS M KHUCIOTHI OyIyT
paBHBIMHU, TO Cpeaa pacTBopa OyJIeT HEUTpPaTIbHOM.

Peakuumn Mexnay cOJsIMHM U BOJOW HA3BIBAIOTCS 2UOPOIU-

muuecKkumu.
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OOpa3zoBaHue ciaaboro 3JIEKTPOJIUTA B pPe3yJbTaTe B3aUMO-
JICVCTBUS C BOJIOM MOHOB, BO3BHUKIIWUX MPHU AUCCOIHMAIIUHU COJIH,
Ha3bIBACTCS 2UOPOIUIOM.

Mps1 yke 3HaeM, 4TO THJIPOJU3 COJIEU 3aBUCUT OT NPUPOABI
COJICH, KOHIICHTPAIIUH pacTBopa u TemIieparypbl. CiemoBaTenbHO,
coau, oOpa3oBaHHBIE CJIaOBIM OCHOBAaHWEM U CJabOOW KHCIOTOM,

[10JIBEPratoTCsl TUAPOINU3Y MOJTHOCTHIO.
C moBBIIIEHUEM TEeMIIEpaTypbl NPOLECC TUAPOIM3A COJIEH
YCHJIMBAETCs, TaK KaK MPHU dTOM PaBHOBECHUE JAUCCOIMAIIUU BOJbI

HZO 2 H"+ OH cMmemlaercs BOpaBo. MHOorga ruaposiu3 coljieu,
HE TPOUCXOISIIMA TPHU OOBIYHBIX YCIIOBHSIX, MPOTEKAET MHpPHU

BBICOKHX Temmeparypax. Hampumep, cons FeCl, ruaponusyercs
B TpU cTaguu. B OOBIUHBIX YCJIOBUSX THAPOJIHU3 BTOH COJIHU
OCYIIECTBJISIETCS TOJIBKO Ha MEPBOM CTAIUMU:

FeCl, + HOH & HCI + Fe(OH)CL,.

OnHaKO NpPH KMUIITYEHUH PACTBOPA OCYIIECTBISETCI U BTOpAs
cranus: Fe(OH)CL, + H,O 2 HCI + Fe(OH),Cl.

IIpy NPOMOKEHHU HArpEeBaHMs IIPOUCXOIUT U TPEThs CTAIUS
rugponusa: Fe(OH),Cl + H,O & HCI + Fe(OH),|.

CreneHb TUAPOIHA3A BO3pACTACT IPU pa30aBIIEHUU PACTBOPOB.
DTO MOXHO HabNOAaTh Ha IpuMepe ruapoausa conu SbCl.:

SbCl, + 2H,0 2 Sb(OH),Cl + 2HCI.

JlononHuTenprHOE pa3baBieHUE BOJOUW pacTBOpa APTOW COJIH
IIPUBEJIET K CMEIIEHUIO PaBHOBECHUSI AUCCOLMAIlMU BOABI BIIPABO

u Beimagenuio ocaaka Sb(OH),Cl (unmm aHTHMOHHMI-XIOpHAA —

SbOCl).

CrnemoBaTesibHO, ISl OCciabJeHUs mpollecca Tuapoan3a B pacT-
BOpax HEOOXOIWMO COXPaHSATh HU3KYIO TEMIIEpaTypy U BBICOKYIO
KOHLEHTpanuw pactBopa. Kpome TOoro, ruposin3 cojeil MOXHO
MpEeAyNpeIuTh ITyTeM O00eCTIeUeHUsT KUCIOTHOM CpeIbl B pacTBOpax
coJieli, 0Opa3oBaHHBIX CcJI1a0bBIM OCHOBAaHHEM U CHJIBHOW KHUCIOTOMH,
U MISJIOYHOU Cpedbl B pacTBOpPaAx CoOJie, 0Opa30BaHHBIX CHIIbHBIM
OCHOBaHHMEM M CJIa00N KHUCIJIOTOMH.
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JaemenThl 3YH: HeliTpanbHas cpena, miejgodyHas cpeja,
KHUCJOTHAs cpelia, TUAPOIU3 COJiel, 00pa30BaHHBIX CUJBHBIM
OCHOBAaHHWEM M CUJBHOU KHCIOTOW, THAPOIU3, CIa0O0KHUCIOTHAS U
ciabolienoyHas cpena.

1.
2.
3.

>

BOl'[pOCbI M 3aJaHusA

Kakwne conu runponusytorcs? [louemy?
MO’KHO JIM CUMTATh TUAPOIN3 COJICH XUMHYECKHUM MPOIECCOM?
3anuuuTe ypaBHEHHS Ipoliecca uIpojn3a CIeAYIOINX Colel U
omnpeaeuTe cpeay oopa3oBaBIIETOCS pacTBOpa:

ZnCl,, K,SO,, Na,SO,.
Kaxkast conp u B kakoM kojmdecTBe (T) oOpa3yeTcsi Npu HACBIICHUN
200 r 10 %-noro pacrteopa eaxoro Harpus 11,2 1 CO,? Kakoii
Oyner cpena pactBopa?
Kako#t Oyner cpenma pacTBopa mpu ruaponuse cojed Na,SiO, wu
FeSO,?

Harusiaubie 3aJ1a4u U IMPpUMEPLbI

P> Ilpumep 1. 104 r 5 % -HOrO pacTBOpa XJopHaa Oapusi CMeEIIaIH

c 71 r 10 %-sOTO pacTBOpa cynabdara HaTpusi. CKOJIBKO TpPaMMOB
cyibdara 6apus BhINAJIO B OCAT0K?

P> Pemenue. 1. HalizemM Maccy M KOJMYECTBO BEIIECTBA XJIOPHAA

m(BaCl,) = 104 -0,05 = 5.2 1,

Oapus B pacTBOpE:

m(BaCl) 5,2
n p— p—v
M(BaCl) 208

= 0,025 mons.

2. Teneps HaleM Maccy U KOJMYECTBO BEUIECTBA Cyib(aTa HATpHU

B pactBope: m (Na,SO,) = 71- 0,1 = 7,1,

m(Na,S0,) 7.1
n= = = 0,05 mous.
M(Na,SO,) 142

3. 3anumeM ypaBHeHus peakuuu Bzaumonericteus BaCl, u Na,SO,

¥ MIPOJOIKUM BBIYUCIICHUS:
BaCl, + Na,SO, = BaSO,l + 2NaClL

208 r 142 r 233 1 117 r
1 monp 1 monp 1 MoOIb 2 Mo
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CornacHO ypaBHEHUIO peakKI UM, IIPU B3auMoaeicTBuu 1 Mois
xJjiopuna O6apusi ¢ 1 MoneMm cynbdara HaTpUsI B OCAJIOK BhINAJAET
1 monws cynbdara Oapus. MoasipHbIe COOTHOIIECHHUS BEMIECTB,
NaHHple B ycrnoBuu, caenyromue: 0,025 mons BaCl,, 0,05 mons
Na,SO,. 3nauur, B peaknuu ydactByeT 0,025 mons cynbpara
Hatpusi, a 0,025 monst ocratoTcsi B U3JnlIKe. B pe3ynbrare peak-

uuu obpasyercs 0,025 mons ocanka BaSO,:
m(BaSO,) = 233 - 0,025 = 5,825 1.
Omeem: obpasyercsa 5,825 r ocajaka.

P> Ilpumep 2. BuumartenbHo paccMoTpute Tabn.7. Jlas ompe-

JIeJIEHUs MOHA, COJEprKallerocs B pacTBOpPE, BOCHOIbL3yHTECh
HEOOXOMMMBIMH PEaKTUBAMH M 3aITUIINTE MOJCKYJISPHOE, HOHHOE
U KpaTKOe MOHHOE€ ypaBHEHHUs Npoucxonsiiero mnpouecca. Ha-
npuMep, aiasi onpeneiaeHus nona Cu?" Heobxonum mon OH . B
pesyabrare BbinaaaeT cunui ocanok Cu(OH),:

Cu(NO,), + 2KOH = Cu(OH),| +2KNO,,
Cu> +2NO; +2K'+20H = Cu(OH),| + 2K’ + 2N Oy,
Cu* +20H = Cu(OH),J.

Bpl Takxke MoxeTe moaoOpaTh HEOOXOIAMMBbIE PEAKTHUBBI IS
OIlpeAeJeHUs] 4YeThIpeX MPOU3BOJBHBIX MOHOB M 3alUCaATh
YPaBHEHUS NPOTEKAIOIMIUX PEAKIUU.

P> Ilpumep 3. BozzaeiicTBys Ha pacTBop xsopuaa sxenesa(Ill) pact-

BOopoM kKapOoHaTa Kalus, HEBO3MOXXHO MHOJYYHUTHh KapOoHAT
xkeneza(lll). TTouemy?

P> Pemenne. 1. Xmopun xenesa(Ill) — conb, oGpasoBaHHas caaGbIM

2.

OCHOBaHUEM M CHIJILHOU KHUCHOTOM: FeCl, 2 Fe* + 3CI.

KapGonat kanust — coib, oOpa3oBaHHAs CHIIBLHBIM OCHOBAaHUEM U
>, o 2-

ci1aboi KUCIIOTOI: KZCOS? 2k + CO; .

. Fe,(CO,); — conp, obpaszoBanHas c1abblM OCHOBAHHEM M CJa-

0o# kucaoToi. BoagHbli pacTBOp 3TON COJM MOJHOCTHIO THIAPO-
JAU3yeTCsA. 3HAYUT, B pacTBOPE He comepxutces conb Fe,(CO,),:

Fe,(CO,), + 3H,0 = 2Fe(OH), + 3CO, T
2FeCl, + 3K,CO, + H,0 = 2Fe(OH),| +3CO, T + 6KCI.
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2Fe* + 6Cl + 6K' + 3COY + 6H,0 = 2Fe(OH), + 3CO, T+ 6Cl" + 6K,

2Fe** +3CO> = 2Fe(OH),l +3CO, 1.
> IIpumep 4. K 50 r 10,6 %-Horo pacTBopa KapboHaTa HaTpHUs
no6aBuIM M30BITOYHOE KOJHMYECTBO pacTBOpa cyibdaTa aio-
MuHUs. O0BsicHUTE Npoucuienuil npouecc. Kakoil raz u B Kakom

o0beMe (H.y.) BBIICIIUIICS TIPH 3TOM?
P> Pemenmne. 1. Halinem mMaccy 4ducTO#l conu NaZCO3 B 50r
10,6 %-Horo pacTBOopa kapOboHaTa HaTpHS:

m(NaCO,) = 50 - 0,106 = 5,3 r.
2. 3anuiieM ypaBHEHUs] XMMHUYECKOU peaKklUu:

53r X I
3Na,CO, + AL(SO,), + 3H,0 = 2AI(OH), + 3CO, + 3Na,SO0,.
318 67,2 11
53 x 53672

= X = 1,12 n.
318 67,2 318
Omeem: o6pasyerca 1,12 n CO,,.
OOBACHUM HOHOOOMEHHBIE PEaKIIUU MEXIY COJSIMHU, B3SITBIMH
JUTSL peaKIuu:
a) Na,CO, — counb, o6pa3soBaHHas CHJIbHBIM OCHOBAHHUEM W
ci1aboi KUCIJIOTOM:
NaOH — Na,CO, « H,CO,.
CHJIBHOC ciabas JABYOCHOBHAas

OCHOBaHHC KHCJIOTa
B pactBope conu Na,CO, umeeTcss KATUOH HATPHUSL U AHUOH Kap-

Gonara: Na,CO, & 2Na" + CO; .

B pactBOpe emie ects Bona. Bonga — o4eHb cinabblil AJIEKTPOIUT:
a(H,0) = 10-°, H,O0 2 H" + OH;

6) AL,(SO,), — conp, oOpa3zoBanHas caabbIM OCHOBAaHHMEM H

CUJIBHOW KHMCJIOTOM:

Al(OH), — AlL(SO,)), < H,SO,

ciaboe CHJIbHAS IBYOCHOBHAS
OCHOBaHUE KHCIIOTa

+ 2-
AL(SO,), & 2AP" + 380, .
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Copepixamiasicss B pacTBOpe BOJa, XOTS U HE3HAUYUTEIbHO, THUCCO-
uuupyet Ha nonsl H" u OH;

B) IIpU MOOaBJIICHHUW K pacTBOpPY KapOoHaTa HATpUs pacTBoOpa
cyiab(daTa aTIOMUHHS MEXAY yKa3aHHBIMHU BBIIIIE HOHAMH MPOUC-

XOAUT XUMHUYECKUUN IIpoLecc:

6Na® +3CO7 +2AP* +3S0;” + 3H,0[H' + OH'] =

= 2A1(OH),l +3CO, 1+ 6Na' +3S0;".

3Ha4YUT, B pe3yJbTaTe HOHOOOMEHHOU peakiuu o0pa3yroTcs
0CaJOK THJAPOKCUAA aJTIOMUHUS U YTJIEKUCIBINA Ta3.

T ~ I 3axauu M NpUMepbI AJI CAMOCTOATEJIbHOI0 pelueHus
)

1.

2.

Kakue nmonbl comeprxkarcs B pacTtBopax xaopupaa xkenesa(lll),
cyibdara muHKa, €IKOTO HAaTpus, opTodhochopHON KUCIOTHI?
PacTBOp X1mopuaga B OpraHHYEeCKUX PacCTBOPUTEIAX HE MPO-
BOIUT SHGKTPI/IIIGCKI/Iﬁ TOK U HC BOSﬂeﬁCTByeT Ha IOUHK.
UeMm OOBSICHSIIOTCS 3THU SIBIICHUS?

Kakue MOHBI coaep)aTcss B BOJHOM pacTBOpE MHHepalia
kapuannurta (KCI-MgCl, - 6H,0)?

CKOIBbKO MOHOB aJIIOMHHUS U cyiabdaTa obpaszyercs mpu
pacTBOpeHUHU B BoAe | Mous cyinbdara aqrOMUHUSA?
3anumuTe MOJCEKYJSPHBIE, HOHHBIE U KPAaTKHUE HOHHBIC
YPaBHEHHUS CIEAYIOIINX XUMHUUYECKUX PpEAKIUMN:

CuCl, + NaOH = ... ; H,PO, + Ca(OH), = ... ;
AI(NO,), + KOH = ... ; AgNO, + AICI, = ... .

Kak MOXHO OCYHICCTBHTH IPOIECC, BEIPAKCHHBINA CIIEAYIONIHM
KpaTKMM HOHHBIM ypaBHeHuem? Cu®" + 20H = Cu(OH),.

@ TecToBble 3a1aHHUs N0 NPOiiJIECHHBIM TeMaM

1. YKaxurte CUJIbHBIC QJICKTPOJIUTHI CPCAU MMPUBCACHHBIX PaCTBOPOB.

A) 100 %-np1it pacteop H,SO,; B) pacTBOp a30THOI KHCIIOTHI;

C) BoaHBIN pacTBOp ioxa; D) BoxHbIN pacTBOp caxapa.
2. BoaHble pacTBOpPBI KAKUX BEILIECTB SBJISIOTCS 3JIEKTPOIUTaAMu?

1) KCI; 2) AI(NO,),; 3) BaSO,; 4) AgCl; 5) CaCl,;
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4.

S.

6) 3TUJIOBBIM crUpPT; 7) yIJIEKHUCIbIN Ta3; §) pacTBOp MOBApEHHOM
COJIH.

A1, 2, 3; B)4,5,7,8; C)3,4,6,7; D) 1,2,5,8.

B pacreop H,SO, MennenHo mo Kamism 3aJIMJIU PacTBOP

ruapokcuna Oapus. Kak M3MeHHTCSA 3IEKTPONPOBOAUMOCTH

obOpa3zoBasuierocs pactropa?

A) PIEKTPONPOBOAUMOCTh PACTBOPA YBEIUUYUTCS;

B) siiekTpornpoBOIMMOCTh pacTBOpa OyJI€T YMEHBIIATHCS 10 HYJIA,

a 3aTeM CHOBA HAaYHET YBEJIWYHBATHCS;

C) 31eKTpOonpOBOAMMOCTh pacTBOpa OyJIeT yBEeJIUUYUBATHCS U B

KOHIIE KOHIIOB YMEHBIIHUTCS;

D) nBet pacTtBopa U3MEHUTCS, U OH HE OyJET SIEKTPOJTUTOM.

0,1 mons FeCl, monnocreo pacTteopusiu B Boge. Onpenenure

YHUCJIO0 MOHOB JKeJie3a U XJIOpUJa B pacTBOpE:

A) 6,02-10% Fe** u 1,806-10% Cl;

B) 0,602-10* Fe** u 1,806-10* Cl;

C) 6,02-10** Fe’* u 6,02:102 Cl;

D) 1000000 Fe** u 3000000 CI.

Kakne 13 nmpuBeAEeHHBIX XMMHUUYECKUX PEAKUIHUHA MPOTEKAIOT J10

KoHIIa? A) BaCl, + K,SO, = .. B) KCl + HNO, = ..
C) CaCO, + HNO, = ..; D) A, C.

Onpenenure BeliecTBa BOJAHBIE PACTBOPBI KOTOPBIX XOPOIIO

MIPOBOAST DJIEKTPUUYECKUN TOK U HE M3MEHSIOT OKPACKH JJAKMyCca U

benondranenna.

A) OKCHIIBI; B) menoun; C) conwm; D) KucnaoTHI.
Kakne u3 npuBeieHHBIX COJIEN MOABEPTaIOTCS T'HAPOIU3Y?
A) NaCl; B) BaSO,; C) CuSO,; D) KNO,.

ITo ckosbKO MOJICH coJielt xjgopuaa KajJus U cyiabdara Kaaus
HaJI0 B3sATh, YTOOBl MNPUTOTOBHTH PACTBOPHI C OJUHAKOBBIM
KOJIM4EeCTBOM HOHOB K'?

A) 0ITMHAKOBOE KOJIMYECTBO MOJICH OT KaxXJIOW COJIH;
B) 1 monp KC1 u 2 monsa K,SO,;
C) 2 monsa KCI u 1 mons K,SO,;
D) 2 monsa KCI u 3 monsa K, SO,.
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IJIABA
1

ﬁ H, C S B 1, P

HEMETAJUIBI. I'PYIIITA YIVIEPOJA

3 O0masi xapaKTepUCTHKA 3JIEMEHTOB I'PYNIIbI
3 yriiepoaa

Kakue obwue ceoticmea xapakmephul 015 21eMeHMO8 2Py nnbl
yenepooa?

a B zpynny yznepooa exooam C, Si, Ge, Sn, Pb. )

* Dnemenmul cpynnvl y2i1epooa OMHOCAMCA K CeMelucmay
DP-I71eMeHmoa.

e Banemmnocmo ux paeusemcs II u IV.

* Buwvicwman cmenens oxkucnenusa +4. (CO,, SiO,).

* Huswan cmenens oxkuciaenus —4. (CH, , Mg,Si).

* BHewlHUll 31eKMPOHHBLU CIA0U AMOMOE I1eMEHMOE8
Zpynnul yeaepooa umeem 6uo ns’np’. )

DOneMeHTHhl TpYIIbl YyIrjJepoaa PAaCHOJOXEHBbl B OCHOBHOM
MOATrpyINe YETBEPTOU TPyHIIbl NEPUOAUUYSCKON TaOIHUIIBI dJe-
MEHTOB (P-32JIEMEHTBHI) U Ha BHEIIHEM JHEPreTHUYECKOM YPOB-
HE aTOMOB MMEIOT YeThIpe 3JeKTpoHa. B mepuonmueckoil Tad-
JIUL€ OHU HAXOHSTCS B MPOMEKYTKE MEXKAY 3JIEMEHTAMH, KOTOpPbIE
JIETKO NMPUCOEAUHSIOT U JIETKO OTIAIOT 3JIEKTPOHBI. B BOIOpOAHBIX
COCIMHEHUSAX OHU MNPOSIBIASAIOT CTEIEHb OKHUCJIEHUS —4 (MeTaH
CH,). B KHCIOpPOAHBIX COECNMHEHUSAX HX BBHICIIAS CTENEHb OKMC-
nenus pasna +4 (CO,, H,CO,, SiO,, H,Si0,). DneMeHThI rpynIsl
yriaepoaa (B OCHOBHOM COEJIMHEHHUS BOIOpOAa C yTJIEepOJAOM U
KpPEMHHUEM) HE MPOSBIISIIOT HU KUCIOTHBIX, HU OCHOBHBIX CBOWCTB.
OTO0 00BsACHsAETCS cinaboil MOJASIPHOCTHIO YTIJIEPOI-BOAOPOIAHBIX U
KPEMHUN-BOJOPOAHBIX CBSI3€H M HEMOJAPHOCTBIO MOJIEKYJ METaHa
U CUJIaHA BCJIEACTBUE OJIM3KHUX 3HAUYCHUM 3JIEKTPOOTPULIATEIBHOCTH
aTOMOB.

N\
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B Ta6n. 9 IIPUBOAATCA HCKOTOPBIC XAPAKTCPUCTUKHN 3JICMCHTOB

I'pyIIIbl yIIepoaa.

Tabruya 9
. OtHOCH-
Xump-  |[[IOPSAKOBBIA| oo o Pannyc
v HOMEp 1 OnexkTpoHHas
Smemenr | KUt SIEKTPO- aroma,
cumBon | 3aPAAIPA | orpyarens- M KOH(HTyparyst
HOCTh
Yriepon C 6 (+6) 2,5 0,077 (He)2s22p?
K pemHnit Si 14 (+14) 1,9 0,134 (Ne)3s23p?2
Tepmanuit Ge 32 (+32) 2,01 0,139 (Ar)3d%4s%4p?
011080 Sn 50 (+50) 1,96 0,158 (Kr)4d05525p?
Ceunen Pb 82 (+82) 2,33 0,175 | (Xe)df*5d6s%6p?
PacnoJsioxkenune yriaepoaa B mepuoOAHYECKON
TabJuie, CTPOEHHE €ro aToMa
4 )

e Yonepoo — ocnoea rncuegoit npupoowi.
e Yenepoo ecmpeuaemcsn 6 npupooe 6 HUCHOM 8UOE U 8 8UOeE

Kapoonamcooepicawyux Munepanos.
* Anmaz u czpaghum

— annomponuveckue moouuxkayuu

yenepooa.
* Kapoun — ucKyccmeenHas aiiomponuuecKas moouurkayusn
\_ yenepooa. )
C| 6 +6 | —6 1s?| 25 | 2p? -

B mepuonunueckoil Tabnaume yriaepoJ pacmoJOXeH B
OCHOBHOM MNMOJATpYIINE€ YETBEPTOU I'PyNIIbl BTOPOro Inepuoga Ioja
MOPSAIKOBBIM HOMEPOM 6 M OTHOCHUTCS K CEMEWCTBY P-3JI€MEHTOB.
Ero orHocurenbHasi atomHast macca paBHa 12,011. Ha BHemHeMm
SHEPreTUYECKOM yPOBHE aTOMa MMEETCs YEThIPE IJIEKTPOHA.

B nmepmoamueckol tabmuile yriepoJ HaxXOIUTCS CpPpeau dJie-
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MEHTOB, aTOMbI KOTOPBIX JEIrKO OTAAIOT U JErKO MPUCOECIUHSAIOT
3JeKTPOHBL. B Bogopoanbix coeaunenusx (CH,) yriepon 4eTbipex-
BajicHTeH. Crenens okucienus pasua +2 u +4 (CO u CO,).

C (+6) 2; 4 1s5%2s5%2p?

Anma3s I'padur OTKpBITHI
T.°C | p, r/em’ o C | p, r/c™m?
3550 3,513 3300 2,26
Coma Na,CO,,

maruesut MgCO,,

aonomut CaCO, MgCOQO,,
CaCO,, BaCO,, FeCO,,

anma3s, rpauT, yroib, OpraHuuYecKue

N3BecTHEI M31aBHA

BEIIECTBA.
CO, CO,,
Apesecuna —> [ — CH,, C,H,,
CS,, (CN),,
CaC,,
IIpumeHenue BOJSIHOM Ta3

[TosryueHHe UCKYCCTBEHHOI'O ajamasa,
B Ka4yecTBE aJICOPOEHTA,
MOJIyYeHUE METHUJIIOBOTO CIIHPTa,
nonyuenue CaC,,
M3TOTOBJICHHUE DJIEKTPOJIOB.

B mpupone yriepoa BcTpedaeTcss B CBOOOJHOM COCTOSIHUHU U B
cocTaBe COeNMHEHUN. B cocTaBe MUHEPAIOB B OCHOBHOM COIEPKMUTCS
B BHUJIE COJIEHl YTOJIBHOW KHUCIIOTHI, HAIIPUMEDP, KAJIbIUT (M3BECTHSK)
CaCO, u gosomur CaCO,;MgCO, — coyiu yrojbHO! KHUCIOThHI. B
BO3JlyX€ yTJepOJ] BCTpeYaeTcs B BUJE yTriekuciaoro raza — CO,.
VYriepoa cocTaBisieT OCHOBY XUBOW NPUPOJBI, PACTUTEIBLHOIO U
)KUBOTHOT'O MHpa, a TakXke HepTHu, yris, Topda.

B cB0OOIHOM COCTOSIHUHM yTJIEepOJ BCTpeyaeTCcs B BHUJE all-

43



Ma3za u rpadurta. 9T0O — TBEp- T AEN RN
Ible BEIECTBA C aTOMHOW KpHC- CiCiCiCeCICiCiCe
. o eCeCoCeCeCeCeCiCe
TAaJIIUYCCKON PCIICTKOH. OH”u pas3- 4% %0 80 00 80 80 00 89
JUYAKTCSI CTPOEHHUEM KpHUCTAI PO A ey
¢ P P +C2CICICICITITICS
.]'II/ILIVCCKOI/I penmeTKkd U PU3nIeCKUMHU L N R
CBOHMCTBaMH. SC:CeC2CeCeCCeCe
Aama3 — caMoe TBEpIOE€ Be- S e AeettN
. Puc. 7. dnekmponnoe

mEecTBO B mpupoae. Yuctrell an-
cmpoenue animasa

Ma3 — OecIBETHOE MNpo3padHoOe

BEMIECTBO C CHUJBHBIM Jydenmpe-
JTOMASIOIIUM CBOMCTBOM M KPHC-
TAJJINYECKUM CTpOeHUEeM. B kpuc-
TajljiaX ajiMasza BCE aTOMBI yTJe-
pola HaxXxOAsSITCS Ha OJIMHAKOBOM
paccTOSTHUH JAPYT OT ApyTra, U Kax-
B aTOM 00pa3yeT C YETBIPbMSI CO-
CeIHUMHU aTOMaMHU KOBaJIECHTHYIO
CBsI3b, HANIPABJICHHYI K BEpPIIMHAM
TeTpa’apa (puc. 7). AamMas3 XOpouIio
MMPOBOJUT TEMJIO, HO MOYTH HE MPO-
BOJAUT 3JEKTpUUYeCcKUM TOk. Orpa-

ole

HEHHBIC MPO3padyHbIe KPHUCTAJJIbI e s S
e LT TR ’

amMa3a Ha3bIBAIOTCS OPHUIIHAH- * a2 i 3

tamu. OHU TPUMEHSIOTCSI IPU U3TO0- CrexCraxCurpx

w H .

TOBJICHUU IOBEIIUPHBIX H3JACIUM. Puc. 9. Dnexmponnoe
TexHHUUYECKHUM aimMas NoaydarT cmpoenue spaguma
WCKYCCTBEHHBIM NMyTeM. B TexHHKe
ajMas MCHOJIB3YIOT JJIsI U3TOTOBJICHHUSI aOpa3WBHBIX MaTEepPHAIIOB,
npuOOPOB IJIsT pEe3KU CTEKJIa, 0OpabOTKM METaJlJIOB U APYTHUX
Marepuasosn (puc. 8).

I'padput — TEMHO-CEPOE MATKOE KPUCTAJIJIMYECKOE BEIIECT-
BO C METAJIJINYECKUM OjieCKoM. ATOMBI yriepoja B rpadure pac-
IMOJIOKEHBI B IapajjiebHBIX IMJOCKOCTAX (puc. 9). Bcaeact-
BHE TOTO, YTO CBSI3b MEXJY aTOMaMH, PACTOJOKEHHBIMH B Ia-
panjenapHBIX MNJIOCKOCTSIX, ciaabee, yeM MeXJAy aToMaMHu, Ha-
XOASMIUMUCS HAa TOPU30HTAJIBHOU TMIOCKOCTH, 'paduUT MPHU MO-
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Puc. 10. Kpucmannuueckoe cmpoenue armasza (a), cpajpuma (6), ghpynnepena (8)

BEPXHOCTHOM TpeHUU pa3zbenaercsa. OH nNpuUMeHsieTcsa AJs U3TO0-
TOBJIEHUSI CYXHWX CMa30YHBIX MaTepHUaJIOB, DJIEKTPOJOB, Ka-
pannamei. J[peBecHbI yrojib, KOKC, KOCTHBIM yTOJIb, Ca)Ka COCTOST
U3 MEJIKUX KPHUCTAJIJIOB CyXoro rpadwura.

KapO6uH — uckyccTBeHHas ajijloTponuyeckas MoAupuKalus
yriepoja, B KOTOPOW aTOMBI O00pa3ylOT JIMHEHWHBIC MEMOYKH.
KapOun OpiBaeT ABYX THUIOB: HNOJMHUH, I'I€ aTOMBI yrjepoja
CBsI3aHBI APYI C APYIrOM 4YepeayIEnucss OQUHAPHOW U TPOMHOU
cBA3b10:—C=C-C=C-C=C-C=C—-(-C=C~)_; nmonuen, ruae
aToOMBbl yrjiaepojJa CBsi3aHbl APYI C JAPYyroM ABOMHOMW CBSA3bIO:
=C=C=C=C=C=C=C=C=(=C=C=)_; 10 NJIOTHOCTH U TBEPAOCTH
KapOWH MIPEBOCXOAUT TpaduT, HO OH Msrye, yem aimas. KapOun —
XUMHUYECKH MHEPTHOE MOPOUIKOOOpPAa3HOE BEIIECTBO UEPHOIrO IBETA,
oOnanaroiiee MmojaynpoBOIAHUKOBBIM CBOWCTBOM.

dDyjjepeH — ajajoTponuyeckass Mmoaudukauus yriepoja,
oTkpbiTasi B KoHle 80-x rogoB XX Beka. CymecTByeT B BHU-
Jle uKocasjapa, cocrosuero u3 20 mecTuyroiabHUKOB U 12 msaTu-
yTroJIbHUKOB Oojiee ueMm 80 yriepoansix atomoB. OH oOpa3yeTcs B
HEOOJIBIIIOM KOJIMYECTBE MPHU IMEepexosie razoo0pa3Horo yriepoaa B
TBepaoe cocrosinue (puc. 10).

Copepxaluiics B BO3/1yX€ yIJEKHUCIIbIM ra3 ycBauBaeTcs pac-
TeHusMHU B Tiponiecce porocurresa. [Ipu 3Ttom obpazyrorcs op-
raHUYeCKHe BENIeCTBA U BBIACIISIECTCS KHUCIOPOA. YTIEPOd, UMEIO-
HIUMCSI B COCTABE PAaCTEHUM, MEPEXOJUT B OPraHU3M KUBOTHBIX.
Takue moyie3Hble HCKOMaeMble, KaK KaMEHHBIH yrojiab, HEe(]Th,
MIPUPOIHBIN ra3, o0pa3oBajuCh U3 OCTAaTKOB PACTEHUU U KHUBOT-
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HbIX. B pe3ynbprare XKHU3HEAECSITEIBHOCTU PACTUTEIBHOTIO U KHU-
BOTHOTO MHpa, TOpeHUs yriasi, HedpTH, ra3a, U3BEPKEHUS ByJIKa-
HOB M BBIBETPUBAHUS MHUHEPAJbHBIX MCKOMAEMBIX YIJIEPOJ BO3Bpa-
miaeTcs B arMocdepy B BHAE YIJTIEKHUCIIOro rasa.

IIpu pa3noxeHuu TOPHBIX MOPOJ UHOTAA 00pPa3yIOTCS OCHOBHBIC
OKCHUJbI, C KOTOPbIMHU COECAUHSAETCS YIJIEKHUCIBIA ra3 BO3ayxa. IDTO
MNPUBOAUT K 0Opa3OoBaHUIO HOBBIX MHUHEpasoB. Tak MpOUCXOAUT
KpYTrOBOpPOT yTIJjI€poJa B IIPUPOJE.

JuaemeHThbl 3YH: BaJIeHTHOCTH BJIEMEHTOB TPyHNNbl yrijiepoja,
CTENEeHb OKHMCJICHUS, DJIEKTPOHHAs KOH(UTypalus, MECTo yrjiepojaa B
MepuoanYecKoi Tabinuie, CTpoeHUe aToma, ajiMas, rpaduTt, KapOuH,
MPUPOJAHBIE COSUHEHUS yTIIepOa.

BOIIpOC])I H 3aJaHUA

1. | KakoBa BaJIEGHTHOCTh U CTENEHb OKHUCIEHHUS B JIETy4YHX BOLO-
POIHBIX COCIMHEHUSIX 3JIEMEHTOB I'PyHIIbl yriepoaa?

2. |Hanumurte ¢GopMyibl BBICHIMX OKCHUJOB 3JIEMEHTOB I'pYyIIIbI
yriaepoza.

3. | IIm0THOCTH JE€TYy4Yero BOAOPOJHOTO COEAMHEHUS OJHOrO M3
3JIEMEHTOB I'pyNNbl yrjiepoJa OTHOCUTEIbHO T'ellus paBHa 8.
Omnpenenute GoOpMyay 3TOr0 COeTUHEHUS.

4. | CKkOIbKO HECHAapEHHBIX BJIEKTPOHOB MMEETCSI Y aTOMOB 3Jie-
MEHTOB I'pyIIIbl yriaepoaa?

5. | B kakOM COCTOSIHMHM YTJIEPOJ BCTPEYAETCS B NPUPOAE U B KAKHX
LEeJIAX OH UCHOoJb3yeTcs?

Kakwue cBoiicTBa anmasa, rpadurta u kapOuHa Bl 3HaeTe?

Yto obpasyeTcs nIpu mijaaBjIeHUU rpaduTa BMECTE C XKeJIe30M?
INlouemy anmas u rpaduT OTIUYAIOTCA APYT OT Apyra?

%N o

§9 ) duzuyeckue U XUMHYECKHE CBOMCTBA yriiepoaa

Kakue BaxxHelIlIne CBOMCTBA, NPUCYIIUE YTIEPOaY, Bbl 3HaeTE?

PacnpocTpaHenue B npupoae. Yriepoa cOoCTaBIsiET OCHOBY
BCEX JXHUBBIX OpraHui3MoB. Takue MmoJe3HbIE HCKOIaeMBbIe,
KaKk HedTh, OPUPOAHBINA Tra3, TOp(P, yroiab, roprouyne CJIAHIIbI,
SIBIISIFOTCSI Pa3JIMYHBIMU COE€IHMHEHHUSIMH yriepoaa. OcoOeHHO
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oorart yriepoJoM KaMeHHBIH yroiab. Camble pacnpocTpaHEHHBIC Ha
3€MHOM IIape U3BECTHSIK CaCO3 U JOJOMHUT CaCO3'MgCO3 TaKXKe
MIPEICTABISIOT COOONM COeMHEHUs yTiepo/a.

Conepxkanue yraepoaa B 3eMHOU kope cocrtaniseT 0,023%.

B armocdepe yriepon BcTpedaeTcs B BHUJAE YTJIEKHCIOTO Trasa,
KOTOpPBIM y4yacTByeT B mpoiecce (pOTOCUHTE3a U 00pa3yeT pa3iny-
HBIE yTJIEBOJHBIE coenunenus: 6CO, + 6H, O = C6H1206 + 60,.

N3 ob6pasyromerocsa B npouecce porocunreza C.H, ,O, Bo3nu-
KaOT COCTaBJSAIONIME OCHOBY pacTeHHU Ieutosio3a (credbens,
JipeBecuHa), Kpaxmaia (MuIeHuIa, puc, kaprodeisb), Aucaxapujibl
(caxapHBIM TPOCTHHK, caxapHas CBEKJia), TJIIOK03a U PpPyKTO3a
(bpykTHI, BUHOTpaN).

(e Io 3anacam yena Yzoekucman cmoum Ha 6mopom mecme 6 )
Ilenmpanwvnoii A3uu.
e Yeonv oOoobvieaemca 6 Amncpenckom, Ilapzynockom u
Baiicynckom mecmoposcoenusx.
o Teonozuueckue 3anacwvl y2nsa 6 Y30eKucmamne cocmaeisarom
\_ C6bluLe 06YX MUTLIUAPOOE NOHH. )

duzuyeckue cBoiicrBa. Jlro0as anmorponumyeckass pa3HoO-
BHUJIHOCTh YTJIEpOJia MPEJCTaBIIsIeT cCO00M TPpyAHO TIaBsIIeeCs U
HE pPacTBOPUMOE B OOBIYHBIX PACTBOPUTENSAX BEIISCTBO Oe€3 3amaxa
u Bkyca. Temneparypa mimaBiaenust 3550 °C (anmasz), Temmneparypa
kuneHus (cyomumanun) 4830 °C; murorHocTh anmaza 3513 kr/m?,
rpaduta 2260 Kr/m?; ynucyio u3orTomno 8 (9—-16).

Aocopbyusa. Yriepoa B BHAE NPEBECHOro yrias obOlamaeT
BBICIIIIMU aJICOPOIIMOHHBIMU CBOWCTBAMU

= Aocopouusn — nocnoujenue 00H020 eeujecmaea noeepxnocmbm\
opy2020.

* Aocopoenm — eéewiecmeo, Ha NOBEPXHOCHU KOMOPO20 NPOUC-
xXooum nozaouieHue.

o [Tloznowenue sncuokocmovio uilu NOBEPXHOCHBIO MEEPOBIX
eeuiecme MONEKY1, aAMOMO8, UOHO8 OpYy2020 6euiecmaea
Ha3vleaemcs adcopoyueil.

o [Tloznowienue geutecmeom Opyzux 6euiecme U3 6HeuIHell cpeosl

\_ Masvieaemcs copoyueil. )
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AncopOuuoHHasi CMIOCOOHOCTH 3aBUCHUT OT MJIOMIAUA MOBEPX-
HOCTHU. J[ns ycuneHus aacoOpOIMOHHON CIIOCOOHOCTH YIS €ro
aKTUBUPYIOT CUJIBHO HAarpeThiM BOASHBIM mapoM. llpu 3ToMm Be-
IecTBa, 3aMOJIHSIIONIUE MYCTOTHI yTJisI, BERITECHSIOTCSI, H TEM
caMbIM yBEJIMYHBAETCS €ro IMOTJIomalmiasi NOBEPXHOCTh. AKTH-
BHPOBAHHBIN yTOJb HCIIOJB3YETCS AJs IMOTJOMIEHHUS JETYUYHUX
SIJOBUTHIX BEIIECTB M3 BO3JAYyXa U CMecCH Tra30oB (IIPOTHUBOTA3bI);
TSI OYWIICHHUSI OpPraHu3Ma OT OTPABJISIOMIMX BENeCTB (KpOBH,
OpPraHoOB MHUIIEBAPCHUS); IJIsI OYUCTKU MPOJAYKTOB B MHUIIEBOM
MPOMBIMIJIEHHOCTHU (MacCJIOXHPOBBIE MPOAYKTHI), a TaKXe B
XUMHUYECKON MPOMBIIIICHHOCTH B KaueCTBE KaTalau3aTopa.

B ronsr nepsoii mupoBoi BoiiHbI H.J[.3eIMHCKUIN, UCIIOJIb3Ys
aKTUBUPOBAHHBIN YyTOJib B Ka4yeCTBE COpOEHTa NMPOTHUB OTpPaB-
JSOMUX XUMHYECKUX BEIIECTB, H300pes mpoTuBoras. M3o0pe-
TeHHe 3eJIMHCKOT0 COXPaHMUJO XKU3Hb COTEH ThICSAY COJJAT.

Xumuueckue cBoiicrBa. [Ipu oObIuHON TemMmepatype yriie-
pon HeakTuBeH. [Ipu HarpeBaHuUM yriepo] BCTyMaeT BO B3aH-
MOJIECTBHUE CO MHOTHMMHU BEHIECTBAMH — KHCJIOPOJIOM, CEpOMH,
a30TOM, MeTajlJlaMU U UX OKCHUJaMH, HEIIOCPEACTBEHHO B3aUMO-
necTByeT ¢ GTOpOM (M HE B3aHMMOJCHCTBYET C APYTUMHU rajore-
namu): 2F, + C = CF, (bropun yrnepona(lV)).

BcTynass B peaknuio ¢ KHCIOPOJAOM, yTJepoa oOpa3yeT JiBa
BU/Ia OKCHUJOB:

C+0,=CO0O, +412 k/Ix; CO,+ C=2CO - 160 xx.
ITpu 900—-1000 °C coeaunsiercsa ¢ cepou: C + 2S5 = CSZ.

B armocdepe a3zoTa mpu MpPONMYyCKAaHUH MEXAY ABYMS rpa-
(buTOBBIMU 3TEKTPOIaAMHU pa3psifa IJICKTPUUESCKON Tyru oOpas3yercs
OUITAAH (CN)Z: 2C+ N, = (CN)Z.

MeTtamnsl 06pasyroT ¢ yriepoaom kapouner: Ca + 2C = CaC,.

Kapbuabsl o6pa3yroTcst Tak)ke Mpu B3aUMOJACHCTBUU yTjepoja C
OKCHJIaMU METAaJIJIOB:
2A1,0,+ 9C = AlL,C, + 6CO,
CaO + 3C = CaC, + CO.
HekoTopsie kapOuabl MeTalJO0B, B3aUMOJAEHCTBYS C BOJIOU
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WA KUCJIOTaMH, 00pa3yloT BOAOPOJHBIE COCAUHEHUS Pa3JIUUYHOTO
cocTaBa (aleTuieH, MeTaH):
CaC, + 2H,0 = Ca(OH), + C,H, (aueruiien),
Al,C, + 12HCI = 4AICI, + 3CH, (MeTan).
VYriaepoa B3aUMOACUCTBYET TaAKKE C KUCIOTAMH:
C + 2H,SO, = CO, + 280, + 2H,0.

KapOuabl npoMeXXyTOYHBIX METaJlJIOB (TUTaHa, BoJab(ppama,
’)KeJie3a, HUKeJs U Jp.) o0jajaroT XOpomeh 3JIeKTPOIpPOBOIAU-
MOCTBIO, TBEPJAOCTHIO, TYTOIJIAaBKOCThIO, XUMHUYECKON yCTOWYHU-
BOCTBIO.

ITpu BoccTanoBnenuun SiO, rpa@uTOM B DJIEKTPUYECKOH IEYH
obpasyeTrcs kapOuJ KPpEeMHHUsSI — OYE€Hb TBEPJ0€ HEIJIAaBKOE, XUMMU-
YEeCKH YCTOWYMBOE BEIIECTBO KapOOpyHI:

SiO, + 3C = SiC + 2COT.
Yriaepoa — CUABHBIN BOCCTAHOBUTENb. [Ipu B3amMoaenucTBUMU

C OKCHuAaAMHMU MCTaAJIJIOB BOCCTAaHABJIMBACT MCTAJIJIbI O CBO6OI[HOI‘O
COCTOAHUA:

FeO + C = Fel + COT; CuO + C = Cul + COT7.

JdaemMmeHTbl 3YH: U3BECTHSK, JOJIOMUT, YyIJI€BOJAbl — IIPHU-
ponHBIE COEAMHEHUS yTiiepoaa, (U3nYecKue CBOMCTBA, aJICOpOIus,
KapOuabl, yIiIepoJ — BOCCTAHOBUTEIb.

Bonpocsl 1 3a5aHus

1. |Hanumure GopMysbl COeJUHEHHUHN yriepoJa ¢ KpEeMHHEM,

MarHueM U KeJIe30M.

2. |Hanumure ypaBHEHHUS peaKLUU B3aUMOAEHCTBHUSA yriepoaa C
Fe, O,, SnO,, CaO.

3. |Kakoe KOJIM4YECTBO TEIJIOTHI BBIACHSETCS MPU MOJTHOM CrOpPaHHUHU
5 Kkr yriepoxna?

4. |CkonpKO yriepoma HEOOXOAUMO JJ5I BOCCTAHOBICHUS
20 r oxkcuna meau(Il)? Onpenenure KOIUYESCTBO Meau, oOpa-
3yIolleNcs B pe3yJibTaTe peaKiuu.
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§ 10 ) BaxHeiilune coefuHeHUs yIjiepoaa

Kakue npooyxmuvt ModxcHo nonyuums npu XuMu4eckou
nepepabomke u3zgecmuarka?

Heopranunueckue coegUHEHUS yTjepojia MIUPOKO paclpo-
CTpPaHEHbl B NPUPOJE U BCTPEUAIOTCS B BUJE MHOXKECTBAa MHUHE-
pajoB, TOPHBIX MNOPOJ, YIJIEKHUCIOro rasa B COCTaBe BO3JyXa.
HekoTopble M3 HEOPraHUMYECKUX COEAMHEHUMN yriaepoja siBIs-
IOTCS BaXXHEUIIUM CBhIPHEM JJII Pa3JIHMUYHBIX OTpacjierl HAapOAHOTO
xo3siicTBa. JKM3HB 4YeaoBeKa TPYAHO INMpPEACTaBUTHL 0€3 OpraHu-
HYECKUX COEIMHEHUM yriepona. BaxkHelmue 3 HUX — COEAUHEHUS,
o0pa3oBaHHBIE YTJIEPOJAOM U BOJOPOJOM, HA3BIBAEMBIC Y2/1€6000-
pooamu, KOTOpbIe 00JIaNal0OT pa3JIMdHBIM COCTAaBOM. MBI H3ydaem
UX B KypC€ OpraHMYECKON XUMHUHU.

Vrinepon oOpa3yeT ¢ KHCIOPOIOM JIBAa OKCHIA: OKCHUJ yTJie-

pona(Il) CO u oxcun yranepona(IV) CO,. OHM HMEIOT JIMHENHYIO
5- o+

CTPYKTYpy (:C=0: u O=C=0) -

Oxcuna yraepoaa(Il) CO (yrapubiii ra3) — OecrBeTHBIN Tra3 0e3
3amaxa, Ype3BbIUalHO SJOBUT, JIETYE BO3JyXa M MajO PACTBOPHUM B
Boae. OTHOCHUTCA K ceMeUCTBY MHAUD(HEPEHTHBIX OKCHUIOB.

Oxkcup yrinepona(Il) o6pasyercss B pe3ysibTaTe B3aUMOACHCTBUS
okcuga yraepona(lV) c¢ packanennsiMm npu 450 °C yraem npu
HENOCTAaTKE KHUCI0pOaa: COZ+ C=2CO7T -160 x/x.

Ha Bo3ayxe u B IpuCyTCTBUM KucJopoaa okcun yriepoaa(ll)
roput cuaum naamenem: 2CO +0, = 2CO, T + 572 kJIx.

Kak u yrnepon, oxkcun yriepona(ll) siBisiercs BocCTaHOBUTE-
aem. IIpu 300—-1500 °C oH BOCCTaHaBIMBAET METAJIJbl U3 UX

okcuaoB: FeO + CO = Fel + COZ, 2CO + SnO2 = 2C02T + Sni.

B mpucyTcTBUM aKTUBUPOBAHHOTO YyTJsl B KaueCTBE KaTajlH-
3aTopa okcuna yriaepoaa(ll) B3ammomeicTByeT ¢ XJIOpOM U oOpasyeT
anoBuTei ras ¢pocren: CO + Cl, = COCI,.

VYrapHblii Ta3, IO CPaAaBHEHUIO C KHUCIOPOAOM, JIerdye COEeaH-
HSETCSI C TEMOTJIOOMHOM B COCTaBE KPOBH, YTO yXyJAmiaeT cHab-
JKEHHE OpTaHHW3Ma KHUCIOPOAOM. J[IuTelbHOE BABIXaHUE YyTrapHOTO
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rasa IpM HEJOCTaTKe KHCI0pOoJa MPUBOIUT
K JICTAJIbHOMY HCXOJTY.

Oxcun yraepona(ll) ucnons3yercs B
MMPOMBINIIJICHHOCTH MPHU BOCCTAHOBJICHUU
METaJJIOB W3 MX OKCHJOB, B KadyeCTBE
COCTAaBHOM YaCTH HUCKYCCTBEHHBIX T'OPIO-

CaCo,

YUX, IPA OPTaHUYECKOM CHUHTE3E.

Oxcua yraepoaa(lV) CO, (yrnekunc-
JBIYA Ta3) — OecuBeTHBIN raiz 0e3 3amaxa,
Tshxenee Bo3ayxa. [ImoTHOCTE yriieKuciaoro Puc 11. IIpuéop ons
rasa OTHOCUTEJIBLHO BO3ayXa paBHa 1,52. ”"”y"e””’z’aﬁl”e"”c”oz"
IIpu naBinenuun 5,76-10° Ila u Temneparype
20 °C mpeBpamaeTrcsi B O€CIBETHYIO XUJIKOCTh. Ilpn ucnapenuu
3TOU KUJAKOCTHU IOTJIomaeTcsi 60abII0oe KOJIUYECTBO TEMJIOTHI, U
YIJIEKHUCIIBIM ra3 nmpeBpamjaeTrcs B Oenylo TBepayr maccy (cyxoit
Jien).

Ilonyuenue. B nadoparopuu okcupg yriepona(lV) momygaror
BO3JICMCTBHEM Ha KapOoHAT Kajbllus (MeJ, KyCOUYKH HU3BECTHSKA,
Mpamop) COJISTHOM KUCJoTOM (puc. 11):

CaCO, + 2HCI — CaCl, + CO,t + H,0.

B npombimnenHoctu okcua yraepoaa(lV) momyuaroT nytem
npokanuBanus ussectusaka: CaCO, — CaO + CO,1T.

B nmpupoae yriekucaslii Ta3 oOpa3yeTcs B MpoIecce AbIXaHU s
JKUBOTHBIX U PAaCTE€HUI, THUEHUSI OCTATKOB OPraHUYECKOro IIPOHUC-
XOXKJEHUSI U TOPEHUSA. YTIJIEKHUCIBIU Ta3 IMPOABISIET CBOUCTBA
KHMCJIOTHBIX OKCUAOB. PacTBOpsisich B BOJie, OH 00pa3yeT yrojabHYIO
kuciory: CO, + H,O = H,CO,.

B3aumMoaencTtByss ¢ OKCMJaMH METAaJIJIOB U OCHOBAHUSIMU,
obOpasyeT conu:

2NaOH + CO, = Na,CO, + H,0, NaOH + CO, = NaHCO,,

CaO + CO, = CaCoO,.
ITpu nmponyckaHuuM yIJIEKMCIOrO ra3a 4epes3 M3BECTKOBYIO BOAY
HabOJI0aeTCsd CUJIbHOE NMOMYTHEHHUE (KaueCTBEHHAs peakuus s
CO,): Ca(OH), + CO, = CaCO3l + H,0.
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VYriaekucnslil ra3 He MOJJIEPKUBAET TOPEHUS, B €0 MPUCYT-

CTBHUHU TOPAT JUIIb HEKOTOPHIC BEIIECTBA, HAIIPUMEP, MarHuu:
2Mg + CO, = 2MgO + C.

IIpumenenue. B IpOMBIIMIJIEHHOCTH YTJEKHUCIBIA ra3 Npu-
MEHSIETCSI TIPU MPOU3BOACTBE COJbI (NMUIIEBON, OBITOBOM, TEXHHU-
YEeCKOMW), CHHTE3€ OPraHMYECKHUX KHCJIOT, B Ka4YeCTBE OTHETY-
HIUTENSI, TPU U3TOTOBJIEHUM Ta3UPOBAHHBIX HANMUTKOB. CyXoH Jien
WCHOJb3yETCsd B NUIIEBON NMPOMBIIIJIEHHOCTH IJIsI OXJAaXJICHUS
MMPOAYKTOB.

JuaemenTtbl 3YH: okcun yrinepona(ll), okcun yranepona(lV),
(pusnueckue cBolicTBa yrapHoro M yrje€KHCJIOTO ras3a, yrapHbli
ra3 — BOCCTAaHOBUTENb, (pocreH, cyxou nexn, monydenue CO,,
XMUMHUUYECKHUE CBONMCTBA COZ, KaueCTBEHHAasl pPEaKIU.

Bomnpocs! u 3aganusa

KakoBbI ¢hu3nyeckne cBOMCTBa OKCUIIOB yTiiepoaa?

KakoBo Bo3zeiicTBUE yrapHOTO raza Ha OpraHu3M 4ejioBeka?

Kakune mepsl npe1oCcTOpPOKHOCTH HEOOXOAMMO COOII0naTh Npu
HCIIOJIb30BAaHUHU YTJIs B Ka4yeCTBE TOILIMBA?

ITouemy yriieKHUCabIi Ta3 MOKHO MCHOIB30BaTh MPHU MOKAPOTYIISHUH?
Kak obpasyeTcs yriaeKuciisli ra3 B mpupoje?

B kakux 001acTsIX UCHOJB3YIOTCS OKCHIBI yTiieposaa?

Kakoe kKoJm4ecTBO TEIUIOTHI BBIACIISISTCS IIPU TOPEeHUH 5,6 11 (Ipu
H.y.) yrapHoro rasa?

8. | 3aBepuInTe NpUBEACHHBIE YPAaBHEHUS:

KOH+CO, — ...; MgO+CO, — ... ; Na,CO,+H,0+CO, — ... .

9. | B kakux oOnacTsax ucnosbsyercs cyxon jen? Ilpurorossre
TabauIy.

W=

Nowk

§ 11 ) YroJibHasi KHCJI0Ta U CBOIiCTBa KapOOHATOB

Kakoevl cneyuguueckue xumuueckue ceoicmea y2oibHoU
Kucaiomul u Kapbonamos?

YroneHas kuciiora H,CO, — HeycTOMYHNBOE BEIECTBO, KOTOPOE
MOYKET CYLIECTBOBATH JHUIIb B BOAHBIX pacTBOpax:

H,0 + CO, = H,CO,.
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CtpykTypHas ¢opMyia yroabHOW KUCIOTHI UMEET BU!

H-O
\ B
P C=0
H-O0
H2C03 — cnabasi, ABYOCHOBHas KHcjJI0Ta. B BOaIHOM pacTBOpeE
OHA AUCCOLIMHUPYET B JIBE CTAINMU:
H,CO,= HCO, + H, HCO, = H* + CO; .

YroapHas KHCJIOTa BCTyHaeT BO B3aWMMOJCHCTBUE TOJIBKO C
OKCHJAaMU W THAPOKCUJIAMHU MICJITOYHBIX W MIEITOYHO3EMEIIbHBIX
meTannoB. Ee cpennne conm nHaseiBarorcsa kapobonaramu (K,CO,
— kapOoHaTt Kanwus, CaCo, — KapOOHAT KaJbIlWs), KUCIIBIE COJH —
runpokapbonaramu (KHCO, — ruapokap6onar kanus, Ca(HCO,), —

ruipokapOoOHaT KaJblUs):
H,CO, + CaO = CaCO,! + H,0,
H,CO, + 2NaOH = Na,CO, + 2H,0.

I[Ipu B3ammMoaecTBUU OOUIBHOTO KOJHYECTBA YrOJBHOM
KHUCJIOTHI C LIEJIOUbI0 00pa3yeTcs KUucjaas COJIb:

H,CO, + NaOH = NaHCO, + H,0.

KapOoHaThl meno4HbIX METAJNJIOB, aMMOHHUS, a TaK>XKe BCE
ruIpoKkapOoOHaThl, PaACTBOPSSACH B BOJE, MOABEPralTCs T'UAPOIIN3Y;
ocTajbHblE KapOOHaThl HEe pacTBOpUMBI B Boae. [Ipu Bo3neiictBumn
CUJIBHBIX KHCJOT Ha KapOOHAThl U THJAPOKApOOHATHI BBIACIISETCS
YIJIEKUCHBIN ras:

Na,CO, + 2HCI — 2NaCl + CO,1 + H,0,
Ca(HCO,), + 2HCI — CaCl, + 2CO,T + 2H,0.
CokpanleHHOE€ HOHHOE YPAaBHEHUE 3TUX PEAKIUN UMEET BUJL:
CO; +2H" — CO,T + H,0,
HCO, + H" — CO,T + H,0.

Peaknuu B3anMMOJEHUCTBUSA COJEN YrOJbHOU KHUCIOTHI C CUJIb-
HBIMH KHCJIOTAaMH HMCIIOJB3YIOTCS IJIsI pacno3HaBaHUs KapOo-
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HATOB W THUApPOKapOOHATOB cpeau ApYyrux cojei. Tak kak mpu
B3aMMOJICUCTBUU KapOOHATOB C KHUCJIOTAMHU CBSI3BIBAIOTCS HOHBI
BOJIOpOJZIa, KapOOHATHI MOYHO HCIOJIB30BaTh JJIs HEUTpaIu3aluu
KHUCJIOT. B ceabCKOM XO03sAMCTBE AJIsI YMEHBIIEHUS KHUCIOTHOCTH
MOYBBI U YJIYUIICHUS] €€ CTPYKTYPbl IPUMEHSETCS U3MEIbUCHHBIN
W3BECTHSK (HAIMIIUTE yYpaBHEHUE PEAKIIUU CAMOCTOSITEIBHO).

Bce kapOoHaThl, 3a MCKIIOYECHUEM KapOOHATOB MICIOYHBIX
METAJIJIOB, NPHU HAarpeBaHUM pPACLICHJIAIOTCS C BBIJACIECHUEM
yriekucioro rasa: CaCO, 20071200 °C, a0 + CO,.

DTa peakuus MPOTEKAeT A0 KOHIIAa TOJIbKO MNPHU YCIOBHUU BBIBOAA
YIJIEKHCIIOTO Ta3a M3 30HbI PeaKIUH.
[Ipu HarpeBanuu ruApoOKapOOHATHI NEPEXOIAST B KAPOOHATHI:

2KHCO, — K,CO,+ CO,T + H,O.

IIpu mpomnyckaHuu 4yepe3 BOAHBIM pacTBOp KapOoHaTa HaTpus
YTJIEKUCJIOrO ra3a obpasyercs ruapokapOoHar HaTpus (MUTheBas

cozna): NaZCO3 + CO2 + HZO — 2NaHCO3.
Kap6onar kanpuus CaCO, — 0JHO HU3 caMbIX paclpocTpa-
HEHHBIX B MPHUPOJE COCIMHEHHN, KOTOPOE BXOJAUT B COCTaB

TaKUX MHHCPAJIOB, KaK H3BCCTHIAK, MCJI, MpaMOp, CTAJIarMHTHI,
CTAaJIaKTHUTBI KU AP.

HN3BECTHSIK — NPUPOJAHOE COECTUHEHUE, SIBISIONICECS OCHOBHBIM
CBIPbEM B MPOU3BOJICTBE CTPOUTEJIBHBIX MaTEepPHUaJIOB, IIEMEHTA,
rameHoOM U3BECTH, CTEKJIa. B ropax uMerOTCcss B OCHOBHOM 3aJI€XKU
HU3BECTHAKA CaCO3. ITon Bo3nerictBuem Boabl U CO, U3BECTHSAK
npespamaeTcs B pacreopumyro conb Ca(HCO,),:

CaCO, + CO, + H,0 = Ca(HCO,),.

O6pasosaBmascs cons Ca(HCO,), nox Bo3aeicTBUEM BO3AYyXa
BHOBB ImpeBpaitaercs B CaCO,:

Ca(HCO,), — CaCO, + CO,T + H,0.
Kap6onar narpus Na,CO, — 00e3BOXXEHHas coja, Mmojaydaemas
HCKYCCTBEHHBIM MYTEM, MIUPOKO MPUMEHSECTCS B CTEKOJBbHOMH,

OyMa>XxHOW, TEKCTUJIbHOW, MBIJOBAapEHHOUN, HedTenepepabaThi-
Balolleil MPOMBILIJIEHHOCTH, a TaK)XXe B OBITY.
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I'mapokap6onar marpus NaHCO, — nutheBas coma UCHOJIb-
3yeTCcsi B MEAHUIIMHE, MUIIEBOW MPOMBIIMIJICHHOCTH MPHU BBHITICUYKE
XJ1€000yJTOYHBIX U3JACIHUN, NP OTHETYIICHUH.

JaemenTbl 3YH: yroapHass KucjioTra, AUCCONUAIIUS, Kap-
OoHaThl, TUApPpOKapOOHATHI, MUTHhEBAs coja, ObITOBaAs coja,
W3BECTHSK, MEJI, MpaMoOp, CTaJlarMUThI, CTAJTaKTUTHI.

BOl'lpOCI)I M 3aJaHUA

W N

BosbpmuTe 00pa3ibl cosieil yrojJbHON KHUCIOTHI, IPUMEHSAEMBIX B
OBITY, U PACCKa)XUTE, B KAKUX LIEJISIX OHU HCIOJIb3YIOTCA?
Kakum nyTem onpenensitoTcst yrojabHasi KUCJI0Ta U €€ COJIu?
Kakoi#i o0beM rasza BeIOensieTcs npu HarpeBaHuu 1,5 kr
ruapokapOboHaTa HaTpUsT U BO3JAEHCTBUU Ha HEro M30BITOUYHBIM
KOJIM4YE€CTBOM KHCJIOTHI?

Hanumure ypaBHeHUs peakluil, NO3BOJAIOIINX OCYILIECTBUTH
clleyIoUHe NpeBpalleHUA:

CaCO,— CO, — Nz12CO3 — NaHCO, — NaCl.

IIpu narpeBanuu 11,44 r kpucTaajInudyecKoOd COAblI MOJYUYEHO
4,28 r 6e3BoaHON conu. Onpenenure Gopmyiay KpHUCTal-
JINYECKON COJBI.

B xakoM o0BeMe BOIBI HAJO0 PAaCTBOPHUTH 27 T KPUCTAIIHUICCKOU
conibl, 4TOOBI mony4uTh 10 %-HBIH pacTBOP?

3anumuTe ypaBHEHUS peakKlUuii, HEOOXOAUMBIX JJIsl MOJy4YCHU S
CaCO, Tpems cniocobamu.

CKOJIBKO JXe€Jie3a MOXXHO MHOJYyYHUTh NyTE€M BOCCTAHOBJICHHUS
14,4 r FeO ¢ nomouipio yrapHoro rasza?

IIpu o6xure 10 r u3BecTHsIKa NOJy4YeHO 4 I' OKCHJA yriepojaa
(IV). Ecau Bo B3sATOM aJis oOxkura oOpasie kapOoHAT Kalblus
paciienuics NOJHOCThIO, CKOJIBKO IMPOIEHTOB B HEM COCTaBHII
CaCoO,?

Harasiaable 3a1a4u U NIPpUMeEpPbI

P> Ilpumep 1. TBepablii OCTATOK, HMOJYYEHHBIN B pe3yibTare
HakanuBaHus 66,2 r wutpara cBuHua(ll), BoccranoBunu
okcugoMm yriepoxna(ll). Kakoir o6bem (npu H.y.) yrapHoro rasa
M3pPacxXxo0BaH B 3TOM XMMHUUYECKOM MpoOIlecce U KakKoi oO0bem
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0)

B)

yriekucyoro rasza oopasoBajics? CKOJIbKO ocajaka oOpa3yeTcs IpHu
MIPOITYCKaHUM 00pa30BaBIIErocsl YIiIeKUCIOT0 ra3a 4epe3 pacTBop,
conepxkamuii 11,1 T rugpokcuga Kanbnus?
P> Pemenue. 1. 3amumnieM ypaBHEHHE MPOUCIICAIINX XUMHYCCKUAX
peakuui.
Haxanusanue Pb(NO,),:

2Pb(NO,), — 2PbO + 4NO, + O, (1)
TBepablii ocTaTok, 06pa30BaBIINICA B IEPBOM IIPOLIECCE — OKCHUJ
ceuHma (II) (PbO).
BoccranoBinenue PbO yrapabsiMm raszom:

PbO + CO = Pb + CO,. 2

IIpu nmponmyckanuu obpaszosapuierocs CO, yepe3 M3BECTKOBYIO
BO/AY BbInanacT B ocanok CaCO;:

Ca(OH), + CO, = CaCO,| + H,0. 3)

. Cronpko TBepaoro ocrarka (PbO) oOGpaszoBanock (a) m Kakou

00bEeM yTapHOTrO Tra3a M3pacXOJIOBaH JJISI €ro BOCCTAHOBJICHUS
(6)? Kakoit 06beM yriieKHcIOoro raza oOpaszoBajics B pe3yJibTaTe
OKHCJICHHS yTrapHoro rasa (8)?

a) CKOJIBKO MoJe# B 66,2 r Pb(NO,),?

b

n (Pb(NO,),) = = 0,20 moms.

331 r/Monb
Cornacno ypaBHeHHUIO NEpPBOH peakunuu, u3 2 moaei Pb(NO,),
obpasyercs 2 moas PbO. A u3 0,20 monsa Pb(NO,), — 0,20 mons
PbO. Teeparwiii octatok — 0,20 momnst PbO;
omnpenesieHne U3PacxoJ0BaHHOro yrapHoro rasza. Kak BuaHO u3
ypaBHEHHS BTOPOH peakmuu, AJisi BoccTaHOBieHUs 1 mons PbO
pacxoayetcs 1 monbs CO. 3HauuT, Ajis BocctanoBjeHus 0,20 MoJis
PbO Ttaxkxe pacxomyetrcs 0,20 monss CO. Onpenenum oowsem 0,20
moust CO npu HY.:
V(CO) = 22,4 n/monb - 0,20 monst = 4,48 1.
N3spacxonosano 4,48 1 unu 0,20 monsa CO;
ompenesieHue 0O0pa30BaBIIETOCS YTJIEKHCIIOro rasza. M3 BTopoi
peakuuMu HM3BECTHO, 4TO npu pacxoaoBanuum 1 mons CO
obpasyercs 1 mons CO,, a npu pacxonoanuu 0,20 mons CO —
0,20 monsa CO,. O6pazosanocs 0,20 mons unu 4,48 n CO,,.
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3. OnpenenuM KOJHUYECTBO OCAaJiKa, BhINIABIIEro MPU MPONYCKAaHUU
0,20 monsa CO, gyepes pactBop, conepxamui 11,1 v Ca(OH),:
a) HahaeM Konu4ecTBo BemecTsa B 11,1 v Ca(OH),:

11,1 r
n (Ca(OH),) = = 0,15 momns;
74 r/MoJib

0) 3amumieM ypaBHEHHE TPEThEil peakIuu:

0,15 monb 0,20 momb X
Ca(OH)2 + C02 = CaCO3l + HZO,
1 moms 1 Mmomb 1 momb
0,15 0,20
T=T, OTCIOJAa BHUAHO, YTO B3ATO H30LITOYHOE KOJIHMYECTBO

CO,, nu Ca(OH), nmonHocTei0O BeTynua B peaknuio, 0,20-0,15 =
=0,05 monsa CO2 ocrtajioch B u3naumke. CocTaBUM MPONOPIIUIO JIJIsI
onpenenenuss CaCoO;,:
015
Eh

X 0,15-1
—: Xx=———=0,15 .
1 1 MOJIA

O6pasosanocek 0,15 mons CaCO,. Ho B pacTBOpE COAECPKUTCSH
0,05 mons CO,. O6paszosaBmuecs 0,15 mons conun CaCO,,
BCTYIIMB B PEAKIHUIO C AOCTAaTOYHbIM KonudecTtBom CO,, o6pa-
3yt pactBopumyro Ca(HCO,),, To ecThb oaHa 4acTh OcCajaka
pacTBOpPUIIACH:

x 0,05

c?co3 + C102 + H,0 = Ca(HCO,),,

x 0,05 0,05-1

S22 x=2222-0,05 .
1 1 1 MOJIA

0,05 mona CaCO,, obpa3sysa ruapokapOOHAT KalblHs, MPEBPa-
1IA€TCS B COJb.

4. Ynanue u3 0,15 mona CaCO,, oO6pa3oBaBmErocs Ha Ha4YaJbHOM
srane, 0,05 mons pacrsopusuierocs CaCO,, onpenenum CaCO,,
BBIIIABIIUU B OCaJIOK.
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0,15 — 0,05 = 0,10 mona CaCO,,
macca 0,10 mons CaCO, Gyner paBHa:

m(CaCO,) = 100-0,10 = 10 1.
Omeem: BpIIIajio B ocanok 10 r CaCO3.
P Ilpumep 2. K 1060 r 2 %-noro pacrsopa kapboHara HaTpus

no6asunu 14,3 v conmu Na,CO,-10H,0. Onpenennre nNpouEHTHY O

KOHIIEHTPAIIMIO 00pa30BaBIIErOCsS pacTBOpa.
P> Pemenme: 1) Haiigem maccy pactBopuMoro B 1060 r 2 %-HoTO
pacteopa Na,CO.:

m(Na,CO,) = 1060-0,02 = 21,2 1;
2) naiinem maccy Na,CO, B 14,3 r Na,CO,- 10H,O:
M(Na,CO, - 10H,0) = 106 + 180 = 286 r;
[B 286 r xpucrannoruapara ectb 106 r Na,CO,,
| s 14,3 r kpucrannoruapara — X r Na,CO,.
14,3-106
x = —=
286
3) Bcero obpazoBanock: 1060 + 14,3 = 1074,3 1.
Macca cosiu B 00pa3oBaBIIEMCSI pacTBoOpE:
21,2 + 5,3 =26,5T.
3uauut, B 1074,3 r pactBOopa comepxurcs 26,5 r conu (Na,CO,).

= 5,31 Na,CO..

Haiinem npoleHTHY0 KOHIIEHTpalMI0 pacTBopa:

26,5
C(Na,COy)=—"—"—"— -100 % = 2,74 %. Omeem: 2,47 %.
1074,3

3
P> [lpumep 3. J[yis aHaIW3a NPUBE3CHHOTO YIJIS COXKIIH 8 T 3TOrO
ToruBa. B pe3ynbrare obpaszoBasioch 10,64 1 (HYy.) YIIIEKHCIOTO
rasza. Belunciaure, CKOJIBKO HPOLEHTOB YHUCTOTO yriepoja
COAEPXKUTCS B NMPHUBE3ECHHOM yrje, eciau oOpa3oBaBUIHICS
YTJIEKUCIBIN ra3 coctaBiseT 95 % OT TOro KOJIM4YEeCTBa, KOTOPOE
MOXXET TEOPETHUYECKU 00pa3zoBaThCs?
P Pemenme: 1) kakodi o0beM (IIpU H.y.) YIJIEKHCJIOTO ra3a MoOr
o0Opa3oBaThCs, €cau Obl BBIXOA Mpoaykrta paBHsiyics 100 % ?
[ mpu BeixOnE mpoaykTa 95 % — 10,64 n CO,,
[an BbIxoz€ nmpoaykra 100 % — x in CO.,,.
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_ 100 10,64
95

2) mpHW CrOpaHUM KaKOTO KOJMYECTBa yriepoaa obpasyercs 11,2 i
CO,?
2

x = 11,2 1 CO,;

X 11,2

C + 0, =CO,, cocraBuM NpONOPLHUIO:
12 20,4

X 11,2 12-11,2
=, X=""__—=6r;
12 22,4 22,4

3) B 8 I COXKEHHOTO yrjla COAEPKUTCS 6 T YUCTOro yriiepoja.
CKOJIBKO MPOILIEHTOB COCTABJISIET 3TO KOJIUYECTBO?

C(C) =g—-100 % =75 %.

Omeem: B yriie conepxurcs 75 % yrnepona.

< &I 332’[3‘]" U MPpUMEPHbI IJIA CAMOCTOATEJIBbHOIO pellI€eHUA

1.

I[Ipu w3nM0XEeHUU TeMBbl O BaXXHeWmux kKapboHarax W HUX
NPAaKTUYECKOM 3HAUYEHUM YYUTEIb B KadecTBEe NpUMepa
NPUBOAUT OTHETYUIHUTEIb U OOBACHSAET, KaK U HPU KaKHUX
obcTosATENIBCTBAX OH HMcHOJb3yeTcs. M3o006pa3ure ycTpoHCTBO
OFHETYIIHUTENsA B CBOUX TETpalsAX M HANMIIUTE XUMHYECKYIO
peakuuio mporecca orHeTymeHus. YTo BBl MOXKETE NPENJIOKUTh
Uil ycoBepuleHCcTBOBaHUs orHerymurensn? Iloscuure cBom
MIPEITI0KEHUS C MOMOIIBIO CXEM.

B npupozge cymecTByIOT TaKk Ha3blBaeéMble COOAUbU MEIIEPHI.
Korna B Takylo nemepy BXOOUT YEJIIOBEK, C HUM HHUYEro

HE IIPOMCXOJUT, KOT/a K€ B IEeLIePy BXOAUT coOaka, OHa HauMHAET
MOAIPBIrUBaTh BBEepX U norudaer. [louemy? OOBsICHUTE NPUUUHY.
CormacHo nereHjae, )KeHIIMHA, 3aHMMAaBIIAsICsl CBOMMH J€JIaMH,
BJApPYyTI IIOYYBCTBOBAaJla HA4daJlo 3€MJIETPSICEHUsA M NoOexanaa K
nemiepe, rae Haxonauics ee maibiil. IlpukaB peOeHka K Ipyau,
OHa IMOJHSJA PYKY, 4YTOOBI 3aIIMTUTHCS OT Majaromei ckaasl. U
TOTJla MPOU3ONIIO “4yn0” — OHAa U e€e peOCHOK IMPEBPATHIINCH B
KaMeHHoe u3BasgHue. C Tex MNop, Kak IJIacuT JIEreHJa, dTa Ielepa
Ha3bIBAETCs «IELIEPOl MaTepm».

Kak morio mossBUThCA KaMEHHOE€ H3BasiHHE, HAIIOMUHAIOIIEE
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JKEHCKYI GuUrypy, KoTopas Kak Obl moAJepKUBaeT meuepy?
OOGocHyiTe CBOM OTBETHI NPU MOMOIIU YPAaBHEHUNH XUMHUYECKHUX
peaknuii. BeIcka)kuTe CBOU MPEAIIOI0XKEHHUS O MOSABJICHUU MEIIED.

§ 12 Kpemunii. PacnoJioxxkeHne KpeMHHUsI B IEePUOUYECKOM
TadJule, CTPOEHNe ero aroMa

Kak 00vsacHaemcs npunaoiesncHocms KpeMHUs K cemMeucmay
p-271emMenmos?

Si (+14) 2; 8; 4 1522522p®3523p?

T.°C | Tow °C | P, Tewm® | p,, T/em® OTKpBIT
1420 2355 3,3 2,33 U. bepuenuyc, 1823 r.
[Tecuannk SiO,,
kaonmun AlQO,-28i0,-2H,0,
Sic) nonesoit mmnat K,0-Al,0,-6510,,. S%H4,
Na,SiO,, S10,,
SiBr,, N Si SEEEN 81914,
SiS,. SiL,,
K,SiF,, K SiF,.
Mg,Si.
TIpHMenerme KpeMHueBbie cTau,
BJICKTPOHHBIC CXEMBbI,
(oTodrIEeMEHTHI,
KapOopyH.,
KepaMHKa.

KpeMHUU pacriosio)k€H B OCHOBHOM NOATPYIINE YETBEPTOU
TPYINIIBI TPEThEro mepuoga HNEPUOJHUYCCKOU TaOIHUIIBI TON
MOPSIAKOBBIM HOMEPOM 14 M OTHOCHUTCSI K CEMEUCTBY p-3JIEMEHTOB.
Ero orHocuTenbHass atroMHasi Mmacca paBHa 28,086. Ha BHeurHeM
SHEPTEeTUUYECKOM YPOBHE aTOMa MMEETCS YeThIpe AJIEKTPOHA.

175]

Si (14 |+14|-14 |1s? | 2s? | 2p®| 3s? | 3p? | 3d° 3

, 3p°
Eﬂ
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B mepuonnueckoi Tabnuie KpeMHHUN HAXOIUTCS CPEIU dJe-
MEHTOB, aTOMBI KOTOPBIX JETrKO OTHAIOT WU JErKO MPUCOCIUHSIIOT
57eKTpoHBl. B coenunenusax ¢ Bomopoaom (SiH,) kpemMHUI 4eThbI-
pexBajeHTeH. Hu3zmas crteneHb OKHUCJIEHUS paBHa —4, BbICIIAs
+4 (S10,). Bomopoanble COEAMHEHNUSA KPEMHUS, B OTIHYHUE OT
PJIEMEHTOB OCHOBHOW MOATPYMIIB MSATOW, MIECTOW, CEABMOU
rpynn, HE OPOSIBASIOT HU KUCIOTHBIX, HU OCHOBHBIX CBOMCTB.
OTO0 00BsACHsIETCS ciaboil MOJSIPHOCTHIO KPEMHUMN-BOJOPOAHBIX
CBSI3€Ml U HEMOJSAPHOCTHIO MOJIEKYJ BCJIEJACTBUE OTHOCHUTEIBHO
OJIM3KUX 3HAYEHUU DJIECKTPOOTPUIATEIBHOCTH aTOMOB.

PacnpocTpaHeHue B npupojae M O0M0JIOrMYeCKOe 3HAYEHHUe.
MaccoBasi 10Jisi KPEMHHUS, KOTOPBIA MO pacnpoOCTPAaHEHHOCTHU B
36MHOM KOp€ 3aHMMAET BTOPOE MECTO IIOCJE KHCIopoaa, coc-
taBisieT 27,6 %. B npupoae KpeMHHUI BCTpedaeTCs TOJBKO B BUJE
coeauHeHui. KpeMHU — OCHOBHOUW 3JEMEHT HNpupobl. bonab-
HIKMHCTBO TOPHBIX MOpoj (FHEWCHl, TPaHUTHI, 0a3ajibThl) U MUHE-
panoB (kBapil, MOJEBOW MIMaT, MECOK, TJIMHBI) COCTOUT M3 COE-
JTUHEeHUu KpemMHus. KpemMHuil BXOJUT B COCTaB cTeOJieil U JTUCTHEB
pacTeHHU, EPHEB NTUIl U HIEPCTH KUBOTHBIX.

ITony4yenune u npumeHeHue. KpeMHHUM 1oJiyd4arOT ONyTEM BOC-
cTaHOBJEHUS okcuaa kpemHus(IV) marameM, aqroMUHUEM HIU
yraepogom: SiO, + 2Mg = 2MgO+Si; SiO, + 2C 227%C 5o+ si.

Kpemuuii ucnonb3yercs Ajisl MOJAy4YeHUs MHOTUX ciuiaBoB. Cralib,
cojiepkalasi B cBoemM coctaBe 4 % KpeMHUs, IpuoOpeTaeT MarHuT-
Hble cBoicTBa. M3 Takoil cTanu (RIEKTPOTEXHHUUYECKAsA CTajlb) U3ro-
TOBJISIIOT TpaHc(hOpMaTOphl, ABUTaTeNu, renepatopsl. Ctanb, coaep-
)kamas 16 % kpemHHUs (KHCIOTOYIOpPHAasl CTajlb), IPUMEHSETCI B XHU-
MHUYECKOW MPOMBIIIJICHHOCTHU JJIsi U3TOTOBJICHUS anmnapaTtoB U mpuodo-
poB. KpucTasibl 4ucTOro KpeMHHUS UCIOJIB3YIOTCS JJIsI U3TOTOBJICHU S
MOJIYTIPOBOJTHUKOB B paJInO- U JIEKTPOTEXHUKE, KOTOPbIE MPEBPAIIAIOT
COJIHEUHYIO DHEPIUI0 B 3JEKTpUUECKYl. KpeMHueBbIE COTHEUHBIE
OaTapen NPUMEHSIOTCS B KOCMHYECKHX YCTPOMCTBAX B KauyeCTBE
HCTOYHUKA SHEPIUMU.

JaemenThbl 3YH: MecTOnoN0OKEHUE KPEMHUS B MEPUOIUYECKOMN
Tabaulle, CTPOCHHUE aTOMa, pacIpoCTpaHEHUE B NMPUPOJE, MOTyUEHUE,
MIPpUMEHEHHUE.
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BOHpOCBI M 3aJaHHuA

1. |OOGBsicHUTE MECTOIOJOXEHUE KPEMHHUs B NMEPUOJMNUYECKON Tab-
JTHLE.

2. | YkaxuTe pa3januyus U CXOJICTBO B CTPOCHHUHU aTOMOB yrjepoja u
KpEMHMUSI.

3. |B xakoMm BuJe KpeMHHUI BCcTpeudaeTcs B npupojae?

§ 13 ) CgoiicTBa kpeMHusi. Baxkneiimme coexuHeHust

Kax ¢ nayunoii mouku 3penusi 00vbaCHAIOMCA paA3IuUdus 8
acpecamnom cocmosnuu SiO,u CQO,?

du3uyecKkre U XUMHUYecKHe cBoicTBa. [lo BHemHeEMY BUAY
KpPEMHHMM IOXO0X Ha MeTay. Kpucraaimdyecku KpEeMHUU —
BEIIECTBO CTAJBHOTO IBETAa C METAJNJIMYECKUM OieckoMm. Temme-
patypa nnaBiaeHusi paBHa 1420 °C, temnepartypa KUIEHUS —
2355 °C; mnotHOCTh — 2329 kr/M%; wncno m3oromoB 11 (24 — 34).

B oramume ot yrmepoaa, y KpeMHHUs ci1ab0 BBIpaXEHBI
HEMETaJIJINYeCKHEe CBOWCTBA, TaK KaK pajguyc e€ro aroma OOJbIIe
U DJIEKTPOHBI HA BHEIIHEM DHEPreTUYECKOM YPOBHE HaAXOIASITCS
Jlanbllie OT gapa.

Ilpu cunpbHOM HarpeBaHUM KPEMHHUU cCropaet B BO3AYyXE M
npespamaercs B okeua kpemuusi(IV): Si + O, = Si0O,,

I[Ipn HarpeBaHWU KPEMHHUU B3aUMOJEHUCTBYET TAKXKE C XJIOPOM,
OpOMOM U CEepOu:

Si + 2Cl, = SiCl,, Si + 2Br, = SiBr,, Si + 2S = SiS,.

xjgopud kpemHus(1V) Opomua kpemuusa(1V) cynsdug xpemaus(1V)

CoenuHEHHUsI KPEMHUS C rajJjoreHaMu U Cepod NpU B3aUMO-
JIEVICTBUM C BOAOW TUAPOIU3YIOTCS:

SiCl, + 2H,0 = SiO, + 4HCI, SiS, + 2H,0 = SiO, + 2H_S.

ITpu BbICOKOHN TemIlepaType KPpEMHHUN COEAUHSETCS C yIiIepo-
ToM 1 00pa3yeT O4YeHb TBEPJIOC COCAMHECHUE — KapOoopyHa (kapOoua
kpemuusi): Si + C = SiC.

N3 xapOopyHIa HU3TOTOBASIOT HMIJIU(OBAIbHBIE U TOYHUIBbHBIC
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kamHu. [Ipn HarpeBaHUU KpEeMHHU pearupyeT coO MHOTUMH MeTal-
mamu (Mg, Ca, Cr, Mn, Fe u np.) ¢ oOpa3zoBaHUEM CUIHUIIUIOB:
Si + 2Mg = MgZSi.

[Ipu BO3AEHiCTBUU HA CUIUIUABI KUCIOT 0O0pa3yeTcsi KpeMHEBO-
nopon SiH, — cunan: Mg,Si + 4HCl = 2MgCl, + SiH,.

Cunan — OecuBETHBIN ra3, CUJIBHBI BOCCTAHOBUTENIb, CAMOBOC-
MJaMEHSIETCSl Ha BO3JYyXE:

SiH, + 20, = SiO, + 2H,0 + 1427,2 kJIx.

I[Tomumo cumaHa, CylmiecTBYET €lle psiJi KPEMHEBOJIOPOJA0B
c obmein Qopmynoi Si H, , rme n<8. CuyaHbl aHaJOrMYHBI
YTJI€BOAOPOAAM psijia METaHa, OJJTHAKO Y KPEMHHUSI HEMETAJIJIMYECKHUE
CBOMCTBA BBIpAXEHBI cirabee, yeM y yrieponaa. B pesynprare mpo-
ucxonut ocinadbnenue Si—H- u Si—Si-cBs3u U ycuJIeHUE peak-
[MOHHON CIIOCOOHOCTH CHJIAHOB.

KpeMHuii He pearupyeT ¢ KHCIOTaMHU, OJHAKO B3aUMOJICHCT-
BYET C pacTBOpaMH LICIOYEH:

Si + 2NaOH + H,0 = Na,SiO, + 2H, T,
Si + 20H + H,0 = SiO; + 2H,1.

Baxueitmue coeamunenusi. Oxcua kpemuusa(IV) SiO, —
TBEpAOE, TYTromjaBKOe BEIIECTBO, HE PacTBOPUMOE B BOJAE U
oOGylagaroniee aTOMHOW KpHUCTaJJIHWUYEeCKOU peuieTkoi. B mpupone
BCTpEUYaAETCs B BUJAE MUHepaja kKBapra. [Ipo3paunsiii, OeClIBEeTHBIN
KpUCTaJJ KBaplia emle Ha3bIBalT TOpHBIM XpycTajieM. KpemeHsb,
arar, silMa, IecOK — Pa3HOBHUJIHOCTH KBaplia.

OOmanmasi cBOMCTBaAMH KHCJIOTHOTO OKCHAA, KPEMHUU NpH
MJIaBJICHUU B3aUMOJICHCTBYET C IIejJo4YaMH, kKapOoHaTaMu IMIeI04Y-
HBIX METAaJlJIOB, OCHOBHBIMHU OKCHJaMH U 00pa3yeT COJH KpeM-
HUEBOW KUCJIOTHl — CHUJIHKATHI:

Si0,+2NaOH=H,0 +Na,SiO,,  SiO,+Na,CO,=CO,+Na,SiO,,
Si0, + CaO = CaSiO,.
Oxkcun kpemuusi(1V) He B3auMoaeMcTBYET C KHCIOTaMH, 3a

HCKJIIOYEeHUEM IIJIaBUKOBOU. [lox Bo3medicTBUEM DTOU KHUCJIOTEI
oOpasyeTcst ra3o00pasHblii propua kpemuus SiF,:
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SiO, + 4HF = 2H,0 + SiF,7T.

N3 pacniaBiieHHOTO KBapla IOJy4aloT KBapleBble CTEKJa,
MPOIYyCKAIMINE YAbTPa(PUOIECTOBBIC TYYH U 00JadaronIue MallbiM
k03¢ pUIHUEeHTOM pacmiupeHus. Temneparypa MmjaBjeHUs KBapla
coctaBiasieT okoao 1500°C, mosTomMy KBapLEBbIE€ CTEKJIa MOYKHO HC-
I10J1b30BaTh B BBICOKOTEMIIEpaTypHbIX yciaoBUsax. M3 kBapua usro-
TOBJSIIOT PTYTHBIC JaMITbl U XUMHUYECKYIO J1a0OpaTOPHYIO HOCYAY.

MeTrakpeMHHeBasi KHCJI0TA U ee COJIM. MeTakpeMHueBas KUC-
nora H,SiO, — nByOCHOBHOE, HEYCTOHYHUBOE COEJIMHEHHE, KOTOPOE
ciabee naxke yrojbHOW KUCHOTHL. [loaTOMy yrojpHas KuciaoTa Ui
YTJIEKUCIIBII ra3 MOTYT BBITECHUTH €€ U3 PACTBOPOB COJIEH:

Na,SiO, + H,O + CO,= Na,CO, + HZSiO3l.
MeTakpeMHHUEeBasi KMCJIOTa HE pacTBOpUMaA B BOJie U oOpa3yeT

rejaeoOpa3Hblil 0CagoK, KOTOPBIA pacTBOPSAETCS TOJBKO B IIEI0YaX C
o0Opa3oBaHUEM COJIE METaKPEMHHUEBOW KHUCIIOTHI:
2NaOH + H,Si10, = Na,SiO,+2H,0.

[Ipu HarpeBaHWM METaKpEMHHUEBas KHUCIOTA JIETKO pacnajgaeTcs
Ha Boay u okcun kpemuuA(I1V): H,Si0, = SiO,+ H,O.

MeTakpeMHHUEBYIO KHUCIOTY MOJYy4YaroT MyTEM BO3JICUCTBUS Ha
€€ COJIM APYTUMHU KHuciaotamu. Ee conu Ha3pIBAIOTCS CUTUKAMAMU.
TOoAbKO CHUIMKATH HMIEJOYHBIX METAJIJIOB PAaCTBOPUMBEI B BOJE.
PactBopbl cunukaroB kanus u Hatpus (Na,SiO;, n K,SiO,)na3smr-
BAKOTCS HCUOKUM cmeKaom. XHUIKOE CTEKJO HCHOJIb3yeTCs
MIpU U3TOTOBJEHHUU KHUCIOTOYIMOPHOTO IeMeHTa, OeToHa, KJes,
Mas3el, AJs MPONUTKU TKaHEW M MOPUCTHIX KaMHEH, a Takxke B
cTpoutesibcTBe. CUINKATBl — CJIOKHBIE coenuHeHusi. Hanpuwmep,
aJIOMOCHMJIMKATBI BXOIAAT B cocTas noJsesoro mmnara (K,O - ALOQO, -
6Si0,), kaonuna (AlLO, - 2510, - 2H,0).

JiemenThl 3YH: dpuznueckne cBONWCTBAa KPEMHHUSI, XUMHUUECKUE
CBOMCTBA, CUJINIHBI.

Bomnpocsl 1 3aianusa

1. | B kakom BujAe KpeMHHUH BCTpedaeTcs B npupoje?
2.|Kak nony4daroT KpEMHHUH U I'le €ro NIpUMEHSIOT?

64



bl

Pacckakute 0 GU3NUECKUX U XMMHUUYECKHX CBOHCTBAaX KpPEMHHS.

4.| Hanumure ypaBHEHUS PEaKIUN, XapaKTEePU3YIOIMUX XUMUYECKUE
CBOMCTBA KPEMHHUSI.

5.| Hanmumure MOHHOE ypaBHEHHE PEaKUHUU THAPOJIM3a CHUIIMKATA
Kajaus U OOBSICHUTE CBOMCTBA KPEMHHUEBOM KHUCIIOTHI.

6.| Hanumure ypaBHEHUsA peakIUi, IPU KOTOPBIX OCYIIECTBISIOTCS
CJIEYIOIIME NPEBPAILCHUS:

Si — Mg,Si — SiH, — SiO, — Na ,SiO, — H,SiO, — SiO,.

§ 14 ) CuukaTHasi IPOMBILILIIEHHOCTh

Ymo 6bl 3Haeme 0 npeoOnpusmusix no npou38o00Cmas) cmekKid,
yemenma, Kepamuxku u xcenezobemona?

[TpuponHbIe CHUIIMKATHI U KPEMHE3E€M HCIIOIB3YIOTCS MPU HU3TO-
TOBJICHUU cTekiaa, papdopa u dasHCca, KEPpAMHUUSCKUX HU3IACIUU U
BSDKYIIIUX MaTepUaJIOB.

@— Hapsaody c yznem ¢ Anzpene 00ovieaemcsa u KaoauH, A61A10UWUICA 8AC-
HeuwuM colpbem 01 CUNUKAMHOU RPOMBIULIEHHOCHU.

CHJIUKATHASI
HPOMBIIIJEHHOCTD
[TpouzBoacTBO [IpoH3BOACTBO ITpouzBoacTBO
KepaMHU4IeCKHUX
., IIeMEHTa
M3 Tenmit CTEeKJIa

Crekao. OObluHOE, MU OYTHIJIOYHOE CTEKJO MOJydaloT
nyTeM crjaBieHus okcuaa kpemuus(IV) (B Bume kBapiia, recka) c
KapOoHaTOM Kajblius (B BHJIE M3BECTHSIKA, MpaMopa) U KapOoHaTOM
HaTpus (B BUAE COJBI):

CaCO, + SiO, = CaSiO, + CO,T,
Na,CO, + Si0, = Na,SiO, + CO,T.

OOpazoBaBiieecss CTEKJIO MPEACTaBIISIET COOOM CIJIaB CHIH-
KaTOB KaJibliusli U HaTpus ¢ okcuaoM kpeMHusA(IV). Xumuueckui
COCTaB TAKOI'o CTEKJa MOXHO BBIPAa3uTh NIPUMEPHO cieaylouiei
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bopmynoi: Na,0-CaO-6Si0,. Ilpu oxnaXI€eHUH pacIIaBIEHHOE
CTEKJIO 3aCThIBAa€T HE Cpa3y, a TBEPJCET MNOCTEINEHHO, €ro TUOKOCTh
YBEJIHYUBAETCS, YTO TO3BOJISIET MpPUaaBaTh eMy Jo0yio ¢dopmy. 13
OCTBIBAIONIENH MOJYTYCTOM MacChl MOXXHO M3TOTaBJIMBAaTh OKOHHOE
CTEKJIO, BOJOKHO, TPYOKH, MyTE€M MNPOAYBKH U NPECCOBAHUS —
BCEBO3MOXHbBIE NpeAMETHI U u3jaeausi. CBOUCTBA CTEKJAa 3aBUCAT OT
ero coctaBa. Eciu mpu Bapke cTekja B MIMXTY BMecTO KapOoHara
HaTpus n00aBUTHh KapOoHAaT Kaaus (IOTall), MOXHO MOJYYHUTH
MPOYHOE, TYTOIJIaBKOE CTEKJIO JJIsi MPUTOTOBJICHUS XUMHUYECKOU
ocyjAbl, a Npu 100aBiIeHUM B MUXTY okcunaa ceuHua(ll) m morama
— TSKEJIOE€ CTEKJIO, CUJIBHO MPEJOMIISIONIEee JIyUYr — XPyCTallb.

[IBeTHBIE cTEKJIa MOJYy4YalOT NyTeM AO00aBIEHUS Pa3IUUYHBIX
BemecTB. Okcuna kobanbpta(ll) mpumaeT cTekyy CHHIOIO OKpPAacCKYy,
okcua xpoma(lll) — 3enenyro, okcun xeneza(ll) — remHo-3enenyto,
okcun menu(l) — xpacuyro. Ilpu nobGaBIeHUU B MUXTY 30JI0Ta
MOYHO TIOJIYYUTh PYOHMHOBOE CTEKJO, ONPOMNYCKAaIIIee TOJBKO
nH(ppaKpacHbIC JTyUH.

N3 cTekAsIHHBIX BOJIOKOH MPOU3BOAST TKAHU C TEIIO- U BJIEKTPO-
U30JISIMIMOHHBIMUA CBOMCTBAMHU M KMCIOTOCTOWKHE MaTEpPHUAJIbI.

IemenT. 51 mpou3BOACTBA IEMEHTA ChIpbe (M3BECTHSK, MEJ
U TJIMHY) U3MENbYal0T U MOJAI0T BO BpalaloUlylOCs Ne4Yb, TEMIIE-
patypy B kotopou moBbimaroT ao 450 °C. Ilpu takoil Ttemmne-
paType m3 cocTaBa ChIPpbs HUCIIAPSIETCS BOJA U BBIJICISCTCS yTJie-
KHUCHBIM Ta3. B pe3ynbrare o0pa3yrTCs KYCKH TBEpJCIOMEH
Macchl — KJIuHKep. LleMeHT mony4daroT pa3malibiBasi KIUHKEDP B
nopomok. Ilpu pa3BeneHuu meMeHTa BOJOM oOpa3yeTcs TBEp-
neromree tecto. OTBepAeBaHUE MPOUCXOMMUT JaKe MO BOJIOU.
LleMeHT HUCTIIONB3yEeTCsI B KaueCTBE CBA3YIOIIEro MaTepualia Mmpu
CTPOUTEIBCTBE MOABOJIHBIX U HA3EMHBIX COOPYKEHUM.

Bberon u kene3o0eroH. [Ipu cmMemmBaHUM LIEMEHTHOTO pacT-
BOpa € IECKOM, MEJIKHUM T'paBUeM U IIeOHeM IojiydyaeTcs macca,
Ha3zbiBaeMasi 6eToHoM. CoopyeHue u3 OeTOHa C OCHOBOUM M3 XKe-
JIE3HBIX CTEpP>KHEH, apMaTypbl U OaJIOK HA3bIBAETCS KEJIE300€TOHOM.
beTtoH m kene300€TOH MIUPOKO HCHOJB3YIOTCS B Pa3JIUYHBIX 00-
JIACTSIX HAPOAHOI'O XO35AWCTBA.

Kepamuka. M3nenus, U3roToBJI€HHbIE U3 ITIMHBI, HA3bIBAKOTCS
kepamudyeckuMu. CpIpbeM JJs1 TIMHAHBIX (Ke€paMHUYECKHX) U3Je-
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JUH cIIy’KaT KaoJIMHOBasl TiIMHAa, MEeCOK, Mejd, JOJOMUTHI. B Hac-
TOsIIEee BpEeMsI KepaMUYECKHUE H3JCIHUs HUCHOJB3YIOTCS TaKXe B
MpuOOPOCTPOCHUHU, DIICKTPOTEXHUKE, paauoTexHuke. [ns 3Toro
MpUMEHsIeTCs TOHKasi KepaMuka. OCHOBHBIM CBIPHEM JIJIs TOHKOM
KEpaMHKH SIBIISTIOTCS CIIEIHAJIbHBICE CMECH, COCTOSIIHE U3 TajbKa,
DIWHO3€Ma, OKCHUJa MarHUs, TUHTAHOBBIX COCITUHCHUMU.

V30ekcKui HapoJ M3IaBHA 3aHUMAJICS TOHYAPHBIM HPOU3-
BojacTBOM. Kepamuueckue opHameHThl 31aHuii Camapkanga, byxa-
pbl, XUBBI BEKAMH MMOPAKAIOT BCEX CBOUM H3SIIECTBOM U KPaCOTOM.

MecTHBIE TOHUYApHBIC MPEANPUSITUS U KPYIMHBIC 3aBOJBI IO
IMPOU3BOJACTBY KEPAMHUUYECCKUX HM3JICIUN padOTarOT MO ClCAyoIIeH
CXeMe: n0020MOBKA YeleB020 Cblpbsl —> NPUSOMOBICHUE 2HUHbL
(kepamuueckoli maccol) — gopmosanue (npudarvue onpeoeieHHou
dopmobl) — cywka — oboicue.

CTpouTtenbHbIe MaTepUaIbl: KUY, Kadenb, yepenuria,
KaHAJIN3aIMOHHEIC TPYOBI

KepaMudecKkue H3Ielns: ObITOBbIC, KepaMHIECKHE,
Kepamuka [ dapdop, dpasuc

— 3J'IeKTpOH3OJ'IHHI/IOHHLIe MaTepHualibl

L Pasmmunple geTanu M TEXHUYCCKUX IIeJIeH

C 1menpro ONpeaOoTBPAINICHUS NMPOHUKAHUS BOJBI B MOPHI Kepa-
MHUYECKHX H3JCIIUN U 3arps3HCHUS WX IMOKPBIBAIOT I1a3ypblo, s
Yero B medp OpocaroT MOBApeHHYIO coyb. Mcnapssich, moBapeHHas
COJIb B3aMMOJIEHCTBYET C OKCHJIOM KPEMHHUS, B pPE3yJIbTaTE Yero
W3Sl MOKPBIBAKOTCS TJIaJIKHUM, CTEKJI00Opa3HBIM CJIIOEM, HE
IIPOITY CKAIOIIIUM BJIary.

JaemeHnTbl 3YH: npupoIHbIe CHIMKATHI, CTEKJIO, IIBETHOC
CTEKJIO, IIEMEHT, OETOH, XeJjie300eToH, Kepamuka, Gapdop, riuHa,
(dastHC, yepenuia.

Bonpocs! u 3aganus

1. | YUro BBI 3HaeTe 00 U3JIEIUSIX HA OCHOBE COECIMHEHUN KPEMHUS U
ceipbe? [ /1e OHM UCTIONB3YyIOTCS?
2. | Kakue pa3HOBUAHOCTH CTEKJIa Bbl 3HaeTe?
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3.| Kak mony4aroT LEMEHT U TA€ €ro UCHOJIb3yIT?
4. | Yro takoe kepamuka? KakoBsl ee cBoiicTBa?
5.1 Yrto Takoe »eyne300€TOH U 4eM OH OTJIHYaeTcs: OT OeToHa?

Harasinabie 3a1a4d M npuMepbl

P 3anaua 1. [Ipu HarpeBanuu 50 r uzBecTHsiKa noiyueHo 22 r CaO.
Ckonpko nponentos CaCO, ObLIO B COCTaBE M3BECTHAKA?

P> Pemenue: 1) npu HarpeBaHUU U3BECTHSAKA COJAEPKALIUICT B HEM
CaCO, o6pasyer neramenyt uzBecth (CaO) M yriaekuciablid ras
(CO,). U3 xaxoro xonuvectBa CaCO, obpasyrorcs 22 r CaO?

xXr 22 r 100-22
CaCO, — CaO + CO,, X = 5 =39,3T CaCO;;
100 r 56r
2) B coctaBe 50 r uzBectHsAKa Obu10 39,3 r CaCO,. CKOJIBKO MPO-
ueHToB cocrasisaoT 39,3 r CaCO, ot 50 r u3BecTHsKA?

39,3
C(CaCO)= —FZF— =
( ) 50 78,6 %. Omeem: 78,5 % CaCO,.

p 3amaua 2. CKOJBKO IrpaMMOB BOJBI MOTPEOyeTCs A IMPUTO-
toBieHus 10 %-Horo pactBopa kapOboHaTta HaTpus u3 54 T KpucC-
Tajnnyeckoi connl Na,CO,-10H,0?

P Pemenue: 1) ckonpko rpammoB Na,CO, B 54 1 KpUCTaIINYECKOM
conabl?

Na,CO,-10H,0 = 46 + 60 + 180 = 106 + 180 = 286.

IB 286 r Na,CO, - 10H,O ectp 106 T Na,CO,,

lB54r Na,CO, - 10H,O ectpb X T Na,CO,.
54-106 .
X =—cc =20 r Na,CO,;
2) CKOJBKO TPaMMOB BOJBI HEOOXOAMUMO JISI TPUTOTOBJICHUS
10 %-Horo pacTBOpa KapOoHaTa HaTpus, eciu B 54 r KpucTal-
nu4deckoi coawl copepxutcs 20 r Na,CO,? Jlyist mpuroToBaeHUs

10 %-Horo0 pacTBOpAa:

10 r Na,CO, HyxHO pacTBopuTh B 90 T BOIBI,
20 r Na,CO, HyKHO pacTBOPHUTh B X Tpammax Boiabl. x = 180 r;

3) ecnu pacTBOPUTH 54 I KPUCTAJJIMYESCKOU CcOJbl B 146 T BOJIHI,

oOpasyercs (54 + 146) 200 T pacTBOpa.
Omeem: Hy*HO 146 T BOJBI.

68



Ilposepka npasunvnocmu peutenus:

1) macca pactBopa: 54 v + 146 r = 200 r;

2) B 200 r pacTBOpa pacTBOpeHO 54 I KPUCTAINIUNYECKON COMBI.
CKOJIBKO N212CO3 U BOJAbl B 54 T KPUCTANJIUYECKOU COJBI
Na,CO,-10H,0?

3) maxoxnaenue maccol pactBopumoro (Na,CO,) B 54 r kpuc-
TAJIJINYECKON COJMIBI:

[ B 286 r Na,CO,-10H,0 ects 106 r Na,CO,,
| B 54 r Na,CO,-10H,0 ects x rpammos Na,CO,.

x =20 r Na,CO, (pacTtBOpuMOE);

4) B 200 r pacTtBopa umeercsa 20 r pactBopumoro. IlponentHas
KOHLIEHTpAaLMs pacTBopa:

20 _
C= 557100 % =10 %.

= AI Saﬂaqu U NMpUuMEPbI IJidA CaMOCTOATCIBbHOIO pClICHUA

1.

ATOM Kakoro HeMeTalljia JIETKO MPUCOCAHHSET DJICKTPOHBI:
a) yriiepona win azota; 0) cepsl uiu pocdopa; B) cejicHaA UIHU
Tenjnypa; r) oga uinu Opoma; X) KHCIOpOJa HUIIH XJOopa; H)
azora uiu cepnl? [louemy?

C KakuMHM 3JIeMEHTaMH B3aMMOJICHCTBYIOT HemeTalnbl? Kakon
BHU/JI CBSI3H IIPU dTOM oOpasyeTcs?

IIpu pasznoxenuu 200 r u3zBecTHsika oOpa3zoBayioch 33,6 1
yriiekucioro rasza (mpu H.y.). CKOJIBKO MPOIEHTOB KapOoHaTa
KaJbplusg ObLIIO B cocTaBe mu3BecTHsKa? OtBeT: 75 %.

Kaxkoit 06beM (i1, H.y.) YyIJIEKHCIOTO raza obpasyeTcs mpu
cxuranum 4,5 r kKaMeHHOro yrius, coaepxkamero 20 % npume-
ceri? OTBeT: 6,72 1.

IIpu npokanuBanuu 60 r M3BECTHSKA MOJy4YusId 32 © OKCHUIA
Kanpnusa. OnpenennuTre MacCoBYIO JIOJI0 KapOoHaTa KaJlbIUs B
n3BecTHske. OTBeT: 0,953,

CKONBKO MOJEH M rpaMMOB Kuciopoga oOpasyeTcs mpu
HarpeBaHuu 44,45 r nepmaHranara kanus, coaepxamero 10 %
npumecei?

IIpu B3amMmoneiictBuu 4 Kr kapObupaga KajJbllus ¢ BOAOH
ob6pasyercs 1120 n (npu H.Yy.) anetuneHa. CKOJIbKO MPOIEHTOB
CaC, 6bL10 B KapOU € KaJlblUsl, B3ATOM IS PEAKIHH?
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METAJIJIBI

PacnpOCTpaHeHne ME€TaJIJIOB B IIpUpPoOIC,

§15)

moJy4Y€eHue M NIpUMCHECHUE

Kaxue memannel, ucnosb3zyembvle 6 no6CceoHesHoll HCU3HU, B6bl 3Haeme?

(.

B) — memannoi.

manna: Sb u Bi.

memani: Po.

bonee 90 rnemenmoe uz 118, npeocmasiennvlx ¢ nepuoou-
uyeckou maoauye, — MemaJsiol.
* Bce snemenmut nepeoii, mopoii u mpemueit cpynn (kpome H u

~

* Bce nemenmovl OCHOGHOIl ROOZPYNNBI YeMEEPMOU ZPYNNbL
(kpome C u Si) — memainnwi.
* B ocHoeHOIl noozpynne namou Zpynnvl UMeElOMcsa 08a Me-

e B ocnoeHnoll noozpynne uiecmoil Zpynnol umeemcsa OOUH

e Bce rnemenmuvt nodGouHviXx nOOZpynn uemeepmoil, NAMOI,
\_ uiecmoil, ceObMoOIl U 60CbMOIL 2PYNN — MEMAJibl.

PaCHPOCTpaHeHI/le METAJJI0B B IIpUpPoOaE

e

l

\

AKTHUBHBIC METaJTBI
BCTPEUYAIOTCSI B BHJIE COJICH.
Cynbdarer: CaSO,, BaSO,.

Xnopunsl: NaCl, KCI.
Kap6omnarer: CaCO,.
®ocarsr: Ca,(PO,),.
Hurparsr: NaNO,,
KNO

3

Merannel cpegHei
aKTUBHOCTH BCTPEUYAOTCS
B BHJE OKCHJIOB, CYJIb-
¢daToB U cymbpuIOB.
Oxcunet: Fe,O,, Fe O,.
Cynsdunsr: PbS, CusS,
ZnS, FeS,.
Cynsdatsr: FeSO,-7H,0.

HeakTuBHBIE Me-
TaJJIbl BCTPEYAIOTCS
B CBOOOJHOM BHJIC.

Cu — menb.
Hg — pryTs.
Ag — cepebpo.
Au — 30J10TO.
Pt — mmaruna.
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B npeBHme BpeMeHa JrOAIM OBLIM M3BECTHBI CEMb METAJJIOB:
30J10TO, cepedpo, Menb, XKejae3o, OJIOBO, CBHUHEI, PTYyTh. B
HacTOsAIlee BpeMs TPYAHO MNPEACTAaBUTHL XHU3Hb JII0JIech Oe3
MeTaJIoB. MeTajibl U CIIaBbl UCHOJB3YIOTCSI BO BCEX 00JacTsIX
HapOJHOTO XO03slcTBa. ['py30BbBIE M JIETKOBBIE aBTOMOOUIIH,
CEJIbCKOXO3SIMCTBEHHAs] TE€XHHUKA, TE€NJIOBO3bl, NIapOBO3bI, CAMO-
JIETHl W Ja)ke OObIYHas Wrjia, TBO3AH, PYYKH U MHOTOE JIpyToe
W3rOTOBJIEHBI U3 METallJla UJIM XK€ METAJIJIbl COCTABJISIIOT OCHOBHYIO
nux 4dactb. OrpoMHOE NPAKTUYECKOE 3HAUEHHE HUMEIOT TaKue
MeTaJlibl, KaK >KeJjIe30, MeJIb, IIMHK, HUKEJIb, KOOAIbT, aJIIOMUHUH,
Maruui, BoabdpamM, MOIUOICH, TaHTaJl, TUTaH, HUOOWN, U Takue
CIUIaBbI, KaK CTajlb, YyTr'yH, 0a00UT, JIOPAITIOMUHUN, HUXPOM U JP.

ITonyuyenue. BrigeneHnneM MeTajlJIOB U3 COCAWMHEHUU 3aHU-
MaeTcs OTpaciib HapOJIHOTO XOo3siMcTBa MeTawnyprusi. OCHOBHOM
3aJa4el METAJIJIypruM SIBIASIETCS BOCCTAHOBJICHHME METAJIOB U3 HUX
COEIMHEHUW U U3BJICYECHUE METAJIJIOB U3 JIPYTUX BEIIECTB.

BoccraHoBiieHue METaNIOB U3 COEAUHEHUMN OCYIIECTBIISIETCS pa3-
JUYHBIMU cniocobamu. B pOMBINIIIIEHHOCTH BCE CITOCOOBI MOJIYyYECHUS
METAaJJIOB OCHOBAaHbI Ha PEAKIUAX OKHUCIJICHUS — BOCCTAHOBJICHUS, U B
HACTOSIIIIEE BPEMsI MCIIOJIB3YIOTCS CIEAYIOIIUE CIIOCOOBI:

e IHupomemannypzuueckuii.
e Tuopomemannypecuueckuil.
* DaekmpomemanaypeuuecKkuil.

[Tupomeranayprudeckuii cnocod OCHOBAaH Ha MPSIMOU BBICOKO-
TeMIOEpaTypHOU TEepMHUECKONW 00pabOTKE COEIMHEHUU METalJIOB
(monmyyeHHe HEAKTUBHBIX METAJIJIOB) MJIM HAa BOCCTAHOBJICHUH
OKCHJIOB METAJIJIOB MPHU MOMOIIMU yIiepoaa, okcuaa yriuepoaa(ll),
AIIOMUHUS, KPEMHUSI UJIU BOAOPO/A:

ZnO + C — CO " + Znl, Cr,O, + 2Al — ALO, + 2Crl,
Fe,O, +4CO — 3Fe + 4CO, 1, WO, + 3H, - W + 3H,0,
2HgO — 2Hgl + O, 1.
JlaHHBIN cmoco0 mpuUMEHsIeTCs NMpPU MPOU3BOJACTBE CTAIU U
4yryHa.
'mppomeTrannyprudeckuii cnoco0 OCHOBaH Ha IEPEBOJE COe-
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JTUHEHUH METajJoB B pacTBOpP U BOCCTAa-
HOBJICHUM NMYTEM 3JIEKTPOJIM3a UJU BO3-
NEWCTBHUS NPYTHMH MeTaJllaMHu, MUHYsS |Zn
HarpeBaHHUe:

CuO + H,SO, — CuSO, + H,0, Cu
CuSO, + Fe — FeSO, + Cul.

C mOMOIIBIO 3TOr0 cHocoba BBIJICISIOT
30J10TO, cepedpo, IMHK, YpPaH U JApyTue

|]!f“|'|l I,

METaJlJIbI. /

DJeKTpoMeTaJIy prudeckuid cnocod oc-

HOBAH Ha DJIEKTPOJIN3€ pacIljIaBOB OKCHUIOB,
TUAPOKCUIOB METAJIJIOB U COJICHU:
Na'® + & — Na°,
Ca™ + 28 — Caf,
Al + 38 — Al

DTOT cnoco0 HCHONb3YyeTCs AJis MOJy4YEeHHUS MIEeTOYHBIX,
[IEJIOYHO3EMEJbHBIX METAJIIOB U AJIFOMUHUS.

IIpumenenue. MeTaniabl MIPUMEHSIOTCI BO BCEX OTPACIIX
HapoaHoro xossucrsa. Ilo creneHn UCIONB30BAaHUSA B KU3HE-
JIESITEIIbHOCTU YEJIOBEKAa METaJJIbl CTOSIT HA nepBoMm Mmecrte. Ha puc.
12 nmoxa3aHbl MeTaIbl, UCIIOJAb3yEMBbIE NP U3TOTOBJICHUU OOBIYHOU
OCBETHUTEIBHOU naMHno4Yku. IIo oTpacinamM nmpuMEeHEHUA METaJlJIbI
YCJIOBHO IIOAPA3IACISIOTCS HA YEPHBIC U I[BETHBHIC.

Puc. 12. Oceemumenn-
Has 1aMRoOuYKa

* Yepnvie memannvt — xcele30 U OCHOEHbIE NPOOYKMbL €2
nepepaoomKu cmaiv u 4yZyH.

e Illeéemnvie memannvl — 6ce ocCmaibHble MemMaiivl, KPpom
Jicene3a, u nPoOOYyKmovl ux nepepadomku.

Mertanibl, IIIOTHOCTh KOTOPBIX MPEBBIIIACT 5 KI/M?, CYUHUTAIOTCS
TSOKEJIBIMHU, METAJIJIbl, HMEIOIIUE MJIOTHOCTh MEHEe 5 KI/M3, —
JIESTKUMU:

o Jlumuii, nampuil, Kaiui, KaabUuil, AJTIOMUHUIL, MAZHUIL,
muman u Op. — nezkue memanivl. Camwvlii 1€2KUil Memai —
aumui, e2o naomunocms 0,5 2/cm’.
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* Kaomuii, nukeniv, pmyms, 0,1060, C6UHEY, MeOb, KOOAIbM U
op. — msicenvle memannvl. Camovlit MmaXiceavblii Memanil —
ocmuii, e2o naomnocms 22,6 2/cm’.

[To ycTOMYMBOCTH K BHEIIHUM BO3JAEUCTBUSIM U MPUMEHEHUIO B
U3TFOTOBJIEHUH FOBEIUPHBIX U3ICIUNA METaJIbl NOAPA3AEIISIOTCS Ha:

( e /lpazouennvie — cepedpo, 3010mo, naamuHa, NAIIAOUIL U Op)

I[lo pacmpocTtpaneHHOCTH B mpupoae (peako3emMeabHBIEC)
U CBOWCTBaM, Pe3KO OTIHYAIIIUM HX OT JIPYTrUX METallIOB
(TTOTyIPOBOAMMOCTD, PaIMOAKTHBHOCTD, TYTOILUIABKOCTH ), METAJLIbI
MoJIpa3AessIioTCs Ha:

e PeoOkue — akmunouowvl, 1AHMAHOUObI, MOJAUDOECH, 6Olb
ppam, eanaouii, HuoOUIL, manma, paouil, Mmopuii u op.

Tak Kak MHAUK U cepeOpo XOpPOIIO OTPaXArOT CBETOBBIC JYYH,
WX HUCTOJIb3YIOT MPU U3TOTOBJIEHUU MPOKEKTOPOB U Pe(IIEKTOPOB.

B naBHue BpeMeHa MOHETHI U3 30Ji0Ta, cepedpa U Menu
HCIOJIb30BAJIMCh B Ka4€CTBE IJIATEKHOI'O CPEACTBA.

(" « B nacmosuwee epems 6 YzOekucmamne pazeeoano 6onee 40\
MecmoporHcOeHUIL OPALOUEHHBIX MEMAl08.

e [Ilo 3anacam 30noma Y30eKucman 3aHumaem yemeepmaoe
Mmecmo 6 mupe.

* 30onombvble npuucku nHaxooamca 6 Kwvizviikyme —
Mypyumay, Aoxmcuoyzyme, byarymkane, bankaumay,
Apucmanmay, Topooe u ¢ opyzux mecmax.

e Cepeopanvie pyonHuxku umeromcsa 6 Bwvicokoeonvmmnom,
Axyucemnece, Kocmonaeme Haeouiickoiu obracmu, 6
Axmene Hamanzanckou oonacmu.

* AAMaANBIKCKUU 2OPHOMEMANNYPIUYECKUN KOMOUHam
AGNACMCA OOHUM U3 KPDYRHEUWUX NPEeOnpuUsAmuil no
RPOU3600CMBY UBECMHBLIX MEMANN08, PADOMANOUIUX HA
ocrnoee pyo Kanvmakkelpckozo mecmoposrcoenus.

* B Y30exkucmane umewomcsa makKiHce mecmoporycoenus Au,
Ag, Cu, Re, Mo, Pb, Zn, W, Cd, Ni, Os, V, Sc, Te, Se u

\_ MHO2UX OPY2UX MEMAl108. )
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§16 ) CniaaBbl

Umo evl 3Haeme 0 3HAYEHUU CNIAABOE 8 NOBCEOHEBHOU HCUZHU?

@— Cniae — smo mamepuan, o6pa3o08anHbli NPU PAcmME8OpeHUU 8
PACnIABIEHHBbIX MEeMAanlax opysux mMemanios, HemMemailos Uu
C/IOJCHBIX 6eUleCmE.

Cnnasvl umerom Kpucmaiiuieckoe cmpoeHnue.
Cnnasvl noopazoensiomces Ha meepovle U MAcKUe, 1e2KONIA8KUe
U my2onnagKue, yCmoudugsle K 6030euUcmeuio weiouell u Kuciom.

CnnaBpl METAJIJIOB MMEIOT BBICOKYIO JJIEKTPO- M TEIJIOIPO-
BOIHOCTE. CBOMCTBA CIIAaBOB 3aBUCSAT OT CBOMCTB COCTABJISIOIIUX
HUX BEIIECTB.

(. Cnnag, cocmoawuinr uz 99 % meou u 1 % 6epu.zwuﬂ,\
meeporice mMeou 6 cemv pas.

e Cnnas, cocmoawuit uz 50,1 % eucmyma, 24,9 % ceunua,
14,2 % onoea u 10,8 % kaomusn, niaeumcsa npu 65,5 °C
(mozoa kaxk eucmym naaeumcsa npu 271,3 °C, 01060 — npu
231,9 °C, kaomuir — npu 320,9 °C, ceuney — npu 327,4 °C).

e Iunk, mMeOb, AAIOMUHUI RO OMOETbHOCMU HE PACMEO-
pAwmca 6 6ode, mozoa Kaxk cnaag, cocmoawjuii uz 5 %
uunka, 50 % meou u 45 % anromuHus, NPpU HOPMATLHBLX
ycnoeuax 63aumooelicmeyem ¢ 6000l U Gvloeiiem

Y 8000p0O0. )

Kak u meTannbl, crijlaBbl UMEIOT KPUCTAJIJINYECKOE CTPOCHHE,
W WX CBOMCTBA 3aBHUCAT OT WX CTpoecHHs. [Ipm KpucTannmsamnuu B
HEKOTOPBIX CljaBaxX O0Opa3yrTCs XUMHUYECKHE COCIUHEHUS, a B
HEKOTOPBIX — aTOMBI METAJIJIOB C XUMHUYECKOW TOUYKH 3PECHHUS CBA3b
He 00pa3yroT. Takue cryiaBbl Ha3bIBAIOTCS MEEPOLIMU PACHEOPAMU.
JlaHHBIE 0 HEKOTOPBIX CIJIaBaxX MPHUBOASTCS B TaOm. 10.

e I'omozcenHnble cniagvl — 3mMo cnjiaenl, o6pa30(mnnble us
MEemMainoe ¢ OAUKUMU 3HAYCHUAMU paduycoe amomoe,
6 y3jiax KpquaJlJlulleCKOﬁ peuiemKu Komopslx amombvl
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e mozym oémenueamovca mecmamu (Cu—Au, Ag—Au,)
Na—K, Bi—Sb).

e I'emepocennsle cniagvl — 3mMo CRAAGHLL, COCMOAULUE U3
Memannoe ¢ pa3iudHblMU 3HAYEHUAMU PAOUYCOE AMO-
MO8, 6 y3/1aX KPUCMANAUUECKOU peuiemKu KOmopuvlx
amomsl He Mo2ym oOmeHueamuvca mecmamu (Sn—Al,
Zn—Al).

 Humepmemannuueckue (mexycmemaniuuecKkue) cnia-
6bl — 3MO CHRIAGBL, COCMOAUUE U3 MEMANIN08 C
PE3KO pa3niuuarnuyumuca 3HAYEHUAMU I1EeKmMpPoom-
puyamenvnocmu. B nux memannvl coedounaomca 6
PA3TUUHBIX IKGUGAIEHMHBIX COOMHOWEHUAX U 00pa-
3yrom xumuueckue coeounenusn (CuZn, Cu,Al, CuZny). )

Tabruya 10
Cnnas CocraB cmaBa, % ObnacTh TPUMEHEHHUS
JroparroMuHuN AL 95-97; (el CamoneTocTpoeHue
Mg 0,4-2.8; Mn 0,2-1
Huxenun Cu67; Ni32: Mnl HN3roroBieHnue
OTOIUTEIIFHBIX TPUOOPOB
Mexpan Fe 73;‘ Cr 18; B KaquTjae
Ni 9 HEepIKaBeIoIIel CTaIH
T 108 HsrorosieHue
BonbdpamoBas cranb W 12-23; Cr 2-6; C CKOPOCTHBIX PEXKYIIHX
0,5-0,6 puodOpoOB
Ceunmossiii 6a66uT | Pb 80-82; Sn 16-18 L RAEIED
MOIIITAITHUKOB
OJI0BSIHHBIN 6a00UT S 2= MamuHoCTpOEeHUE
Sb 10-12; Cu 6
CMemaHHbE 6a661ThI Pb 64-66; MamuHOCTpOCHHE,
Sn 15-17; Cu 03 HM3TOTOBIICHUE JIUThHS
Ni 40-70; H3roroBnenue
DeppoHHXPOM Fe 22-55; Cr 15-18 SALANYO(OIZEA OIS SR 01 bC
mpruoOOpPOB
Tunorpadckuii crias Pb 55-75; Sb 15-25; Tunorpadus
Sn 10-20
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B otaenbHBIX ciiyyasix METaJJibl
HE PacTBOPSAIOTCA APYT B APYyre U HE
MOTYT 0Opa30BBIBATh CIJIABHIL.

B moBcenHeBHOUW XKU3HU IIOUTH
HE BCTPEYAIOTCS MPEAMETHI, NU3TOTOB- a
JIeHHble U3 uyuctoro meraiuiua. [lpu
W3TOTOBJICHUHU CIIJIAaBOB MX CBOMCTBA
TIOJKHBI OBITH pPacCYUTAHBI 3apaHee.
Kpucrannuyeckue pemieTKH CILIABOB | 4
PE3KO OTJIMYAITCI OT TAaKOBBIX YHC-
ThIX MeTaJiioB. Ha puc. 13 nmoka3aHsbl
KPUCTAJIJIMYECKUE PEHIETKH YHUCTOIO
uuHkKka (&) u Menu (6), a TakKe KPUCTAJJIUUYECKOEC CTPOCHHUE UX
TBEPAOTO pacTtBOpa (8, 2).

bnarogapst pa3HooOpa3uio CBOWMCTB CIJIaBbl MIMPOKO HCHOJb-
3YIOTCSI B MPOMBIIIIJICHHOCTH U B MOBCEAHEBHOW >Xu3HU. Hanpumep,
OpoHn3a (cmiaB ojioBa U Menu) Oblia m3BecTHa eme 5000 mer
TOMY HazajJ. B HacTosliee BpeMsi cCaMbIMHU paclpOCTPAaHEHHBIMU
SIBJISIFOTCSL CIJIAaBbl HA OCHOBE K€J1€3a U AJIFOMHUHHUSL.

QuaemenThbl 3YH: MecTo MeTaJIOB B NIEPUOAUYSCKON TabnuIIE,
MeETaJlJIbl, BCTPEUAIOIIMECss B MPUPOAE B CBOOOJHOM BHJEC U B BUJIE
COEAUHEHUI, TUPOMETAJIIIYPrudecKrue, TruAPOMETAIIIIY prU4eCKUe U
AJIEKTPOMETAJUTY PrUd4eCKUe CIIOCOObI MOJyUYEeHHsI METAJJIOB, CIJIaBBHL.

Bomnpocsl u 3ajanusa

1. | Kak monmy4aroT crijiaBbl?

2.| Ot yero 3aBUCAT CBOWCTBA CIJIAaBOB?

3. | Onpenenutre GpopMyny XUMHUUIECKOTO COCIMHEHHS, COCTOSIIETO
n3 60 % menu u 40 % nmMHKA.

4. | Cxonbko rpaMMOB 20 %-HOM a30THONU KHUCJIOTHI ITOTpeOyeTcs st
noJiHoro pactBopenus 10 r cniasa, cocrtosimiero u3 99 % meau n
1 % Gepunnus?

5. | Cripocute y mpemnogaBaTes, 4TO O3Ha4alOT HOMEepa mpod Ha 30J10-
TeIX u3aenusx 375, 583, 750, 958 u 3anummuTe OTBET B TETPAb.
6. | IlouemMy Henb3sl UCMOJAb30BATH AJIOMUHUEBBIE CIIJaBbBl MPHU
W3TOTOBJICHUN OBITOBOM IOCYBI?

7. | CoGepute naHHbIE O CIJIaBax, UCIIOJb3yEeMbIX JIIOAbMHU H3Jl1aBHA,
1 00CyIMTE WX Ha 3aCelaHUU XUMHUUYECKOTO KpyrKKa.

o=

Puc. 13. Llunk (a) u meow (0), a max-
JHce ux meepovle pacmeopuvl (8,2)
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§ 17 ) dusnyecKkre 1 XUMHUYECKHe CBOHCTBA METAJIJIOB

Umo 6bl 3Haeme o cxoocmee U pas3iudusix Memaiiudeckou Cesa3u
c Opy2umu 6UOAMU XUMUYECKOU CEA3U?

PdusnvecKkue cBoMcTBa. MeTayiibl IpU HOPMaAJIbHBIX YCIOBHIX
— TBepabie BemecTBa (kpome ppaHuus U pryTH). MeTalisl B
KPUCTAJJIUYECKOM COCTOSSHUHU XOPOIIO OTpa)XalT CBET, MOATO-
MYy JJI HUX XapaKTepeH MeTallinueckuil oneck. bimaronaps xopo-
IIEMY CBETOOTPAXXEHUIO MHAUN U cepedpo HCHOIAB3YIOTCS IPHU
HM3TOTOBJIEHUHU NPOXKEKTOPOB U pediiekTopoB. Bece meTannbl, kpome
aJIOMUHUS U MarHus, B U3MEJIIbYSHHOM (IIOPOIIKOOOpPa3HOM) COC-
TOSSHUM UMEIOT TEMHBIN HJIM TEMHO-cepblii oTTeHOK. Kpome 305m0Ta
U MeIHu, BCE OCTaJIbHbIE METAaJIJIbl U3Jy4daloT Oeablil Uau pa3iaud-
HbI€ OTTEHKHU CEpPOro IBETA.

Bce MeTannbl Xopomo OpoBOASIT JIEKTPUYECKUN TOK M TEMJIO.
Menp u cepeOpo B 3TOM OTHOILIEHHUHU CTOSIT Ha MEPBOM MECTE.

MeTannbsl 061a1al0T KOBKOCTHIO M IJacTUYHOCTHIO. KOBKOCTH
— 3TO CIIOCOOHOCTH BEIIECTBA U3MEHATH CBOIO (OPMY B PE3YJb-
TaTe BHEIIHUX Bo3aeHcTBUI. CaMbIM KOBKUM METAJIJIOM CYHUTAETCS
30J10TO, KOTOPOE MOXXHO pacKaTaTh B TOHKYIO (DOJIbTY U BBITIHYTH
B TOHKYIO HUTb.

Meranauyeckas cBsA3b. XapaKTE€pHbIE CBOMCTBAa METAJJOB
O00BSICHSIIOTCS OCOOEHHOCTSIMU UX BHYTPEHHEro cTtpoeHus. B y3-
JaxX KPUCTAIIINYECKON PEmIeTKH METalIJIOB HaXOAsTCs HEeUTpasb-
HBIE aTOMBI, HOJOXHUTEABHO 3apsi)KEHHBIE HOHBI, a MEXJIY HUMHU
IIOCTOSIHHO JBUTalTCs CBOOOJHBIE 3JIEKTPOHBI. B MeTanmax
MOCTOSIHHO HNPOUCXOJIUT OTACICHUE DJICKTPOHOB OT aTOMOB M IPH-
coequHEHHUE X K moHaM. Hanmuuume 3TUX CBOOOAHBIX 2JIEKTPOHOB
00yCIOBJIMBAET XOPOUIYI DJIEKTPO- U TENJIOMNPOBOJHOCTH
METaJJIOB. DJIEKTPOHBI CYUTAIOTCSI OOIIMMH JIJIsI BCETO KpHUCTaJljia.

e Xumuueckasn C653b, 603HUKaAOUlan MleC()y noOJ10#CUME/IbHBbIMU
Uonamu u oﬁmumu INeKmponamu 6 memaiie, HA3bleAemcs
MEMALIUUECKOU CBA3DIO.

MeTannuueckasi CBSI3b XapaKTCpHaAa TOJbKO JJIsI MCTAJIJIIOB
HE3aBUCUMO OT UX arperaTHoro CoOCTosAHUHA.
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[InotHOCTH, TeMmepaTypa MNJIAaBJICHUSI U
KWMEHUS, TBEPAOCTh 3aBUCSAT OT TAKUX CHEIU-
(puueckux CBOMCTB aTOMOB, KaK 3apsa sapa,
Macca ¥ MPOYHOCTh METAJIJIMYECKOU CBSI3H.

[To o0med MIOTHOCTU METAJJbl JEIATCS
Ha JIETKHE, T.€. C IJOTHOCTBLIO, MCHBIICH
5000 xr/m® (JiuTUM, HATPUH, MAarHUH, aJTIOMHU-
HUMN), U TSAXKEJIbIe, NIOTHOCTh KOTOPBIX BBIIIE
5000 xr/M® (IMHK, XejJIe30, Mellb, PTYTh, 30JI0TO,
JjaTuHa, OCMUHN U 1Ip.).

Camass HU3Kasg TeMIlepaTypa MJaBJCHUSA
npucyma prytu (—38,87 °C), a camasi BbICOKas
Bonbppamy (3410 °C). Cambie TBEpAblE METaJJIbI
— XpOoM U BoOJIb(ppaM, a camMble MITKHUE — HATPHUH,
Kaluil U UHOUU.

XuMHuuecKkmue cBolicTBa. XHUMHUECKUEC
CBOWCTBA METAJIJIOB OIPEACIISAIOTCSI CIIOCO0-
HOCTBIO UX aTOMOB JIETKO OTJlaBaTh BaJICHT-
HbI€ DJIEKTPOHBI U HNpPEBpPAIIATHCS B COOTBET-
CTBYIOIIHUE HWOHBI. B XUMHUECKUX peakmusix
aTOMBI METAJIJIOB NPOSABISIOT BOCCTAHOBH-
TeJbHBIE cBOlcTBa. Hampumep, npu ropeHuu
B NPUCYTCTBUHU KHCJIOpOJAa aTOM MeTalja,
OTJlaBasi BaJICHTHBIE 3JICKTPOHBI, IPEBpaIlacTCs B
MMOJIOKUTEJIIBHO 3apPS)KEHHBIU MOH — OKHCIISCTCH,
a aToM KHUCJIOopoJa, NPUCOCAUHSS DJIEKTPOHBI,
MpEeBpaNIa€TCsI B OTPUIATEIBHO 3aps)KEHHBIN HOH
— BOCCTAHABJIHNBACTCS:

M—-ng — M™, noO, + 4ng — 2n0O*,
4M + nO, — 2M,0O..
I[Tpu B3amMoOaeWcTBUU HATpPUA U XJOopa
HaTpUU OTHAET DBJIEKTPOHBI XJOPY, NMPHU B3au-
MOJICUCTBUHU IIMHKA C CEPHOU KHUCIOTOW OTHaH-

HbI€ IIUHKOM 3JEKTPOHBI MPUHHUMAET BOJOPOL
(HamUIIMTE YpaBHEHUS PEAKIIUN).
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«— YcujieHrne BOCCTaHOBHUTEILHEIX CBO

Au

+1,50

Au+3

Hg

Hg+2

Ag'

Ag
+0,34 | +0,80 | +0,85

Cu

Cu+2

H,
0,00

2H*

Pb

-0,13

Pb+2

Sn
-0,14
Sn+2

-0,25

Ni
Ni+2

Fe

~0,44
Fe+2

Cr

-0,74

Cr+3

Zn

-0,76

Zn+2

-1,18

Mn
Mn+2

1,66

Al
Al+3

-2,37

Mg
Mg+2

Na

2,71

Na*

2,87
Ca+2

Ca

K
-2,92
K+

-3,01

Cs
Cs*

Li

-3,04

Li*

VcuiieHne OKUCIIUTEIIbHBIX CBOUCTB THAPATHPOBAHHBIX HOHOB,+ né




DJIEKTPOXMMHUYECKHI Psi/i HANIPSAKEHU MeTaJJI0B. MeTasibl
[10-pa3HOMY IPOSIBJISIIOT BOCCTAHOBUTEJIbHBIE CBOWCTBA (CM.TalJ1.).
I{uuk BbITECHsIeT cBUHEI U3 HUTpara cBuHUa(ll):

Zn + Pb(NO,), — Pbl + Zn(NO,),.

OpHako CBUHEI NPU TAKUX K€ YCIOBUSIX HE MOXET BBITECHSITh
uuHk. CrienoBaTesibHO, IIMHK MO CPAaBHEHHUIO CO CBUHIIOM SIBJISIETCS
CUJIBHBIM BOCCTAaHOBUTEJIEM. B cBOIO ouepeab CBUHEI BHITECHSET
Meab M3 €€ COJICH, 3HAYMUT, M0 CPAaBHEHUIO C HEH sBisieTcs OoJiee
CUJIBHBIM BOCCTaHOBHUTEJIEM.

CrnocoOHOCTh OJHUX METAJJIOB BBITECHATH APYTHU€ METaJJIbI
U3 UX COEIMHEHUU Obljla BIEPBBbIE MOJAPOOHO M3yuU€HA PYCCKUM
yuenbiM H.H.bekeToBriM (1865 1.). OH pacmoioXuJI MeTajlabl B
«BBITECHUTEJIBHBIN psiJ» U yKa3all MECTO BOJOpoOJia B 3TOM psiay. B
HACTOSIIee BpEeMs NAaHHBIN PsJI HA3bIBACTCS IJIEKTPOXUMHUYECCKUM
PSAAOM HANPSIKEHUUN WM PSIJIOM CTaHJIAPTHBIX 3JIEKTPOAHBIX MOTEH-
UAJIOB METAJJIOB.

Kaxaplii MeTany BBITECHSET BCE CJICAYIONIME 34 HUM METaJlJIbl
W3 pacTBOPOB HUX coJierl. MeTalyibl, PacmoJ0XEHHBIE CIIEBA OT
BOJIOPO/Ia, BBITECHSAIOT €ro U3 PacTBOPOB KHUCIOT (METaJlJIbl, pacro-
JIO)KEHHBIC MEXK]1y JIMNTUEM U MarHUEeM, BBITECHSIIOT BOAOPOJ U3 BOJIbI
IIpU HOPMAJIbHOU Temneparype). MeTasiabl, pacrnojgoKeHHbIE ClipaBa
OT BOJIOpOJa, HE CIIOCOOHBI BBHITECHSITH €r0 W3 BOJIHBIX PACTBOPOB
KucJoT. HackonbKkOo aTOM MeTaJia JIETKO OTAAa€T CBOU BaJIECHTHBIE
3JIEKTPOHBI, HACTOJIBKO CHJIBHBIM BOCCTAHOBUTEJIEM OH CUMTAETCH.

QaemenTsl 3YH: ¢pusnueckue cBolicTBa METaJIOB, METaJlJIU-
yeckasi CBA3b, METAJIJIbl — BOCCTAHOBUTEJIU, 3IIEKTPOXUMHUYECKUMN
pAa HAOPsKEHU METAJIJIOB.

|‘21 Bonpockl u 3a1aHusi

1.| I'me pacnonokeHbl MEeTaJUIbl B MIEPHOINYSCKON Tabiuie?

2.| B kakoM BHJIe METaJJIbl BCTPEYAIOTCS B MIPUPOJIE?

3.| Kakue cnocoObl monyudeHuss MeTainaoB Bel 3HaetTe? [IpuBenure
[ PUMEDPBI.

OT yero 3aBHCHUT XOpomias 3JIEKTPO- U TEHJIONPOBOITHOCTH
METaJIJI0B?

e
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Ilouemy memannuueckue npeomemsl pocagerom? Kax moowcHo
npeoomepamums picasieHue Memaiiuieckux npeomemos
(paznuunvix oemainet)?

5. | Kakue Tskenble U JIeTKME METaJlJIbl Bbl 3HaeTe?

6. | Kakoil MeTas1 camblii TBEPABIA, & KAKOM — CaMBbIi MJIACTUYHBIN?

7. |YeM OOBSICHSIOTCS XMMUYECKHUE CBOMCTBA METAJJIOB?

8. | MoxeT 11 pTyTh BBITECHUTH MEb U3 pacTBOpa €€ conu?

9. | Kakas cBsi3pb xapakTepHa JJisi METAJIJIOB U B YEM €€ CYUIHOCTh?

10| B ueM cyniHOCTbH DIEKTPOXHMMHUECKOTO psijga HAOPSIKEHUU
METAaJII0B?

11.|ITpu BO3mEHCTBMU MeabIO HAa pacTBOp HUTpaTa cepebpa BhIIE-
munock 4,3 T cepedOpa. CKOIBKO TpaMMOB HHUTpaTa cepedpa ObLI0
B MCXOJIHOM pacTBope?

18 ) Koppo3us meraJiios

ITon BaussHMEM OKpYyKaromel Cpeabl METAIUIMYECKUE MPEIAMETHI
OKHCISIFOTCSI, 00pa3yss OKCUABI, THAPOKCUABI, COJIH, U Pa3pyIIatOTC.
BcTrpeuarorcsa ciaenyrommue BUABI KOPPO3UHU: XUMHUYECKass, OMOXHU-
MHUYECKasi, 1JIn OMOKOPPO3Us, dJIeKTpoxumudeckas. [1lo mpoTrekaHuro
KOPPO3MOHHOTO IpOoIllecca pa3InuydarT aTMOCHEPHYIO, KHUIKOCTHYIO
WU DJIEKTPOJUTUYECKYIO, MOYBEHHYIO HJU NOJAMNOYBEHHYIO,
AIEKTPOKOPPO3UIO, TPCHIMHHYIO U KOPPO3UIO, BO3HUKAIOIIYIO B
pe3yibTaTe HanpsDKSHHUS MeTaslia.

(.

N

Koppo3ua — smo paspyuwienue memanna noo 6o3oeicmeuem
OKpyJcarouiett cpeoul.

Xumuyeckasa Koppo3ua — Imo paspyuieHue memanna,
G603HUKAWOWee 6 pe3y/ibmame 63aAUMOOCUCmEUsl Memasiia ¢
OKUcaumenem u3 6HewiHell cpeowl.

Anekmpoxumuueckas Koppo3usa — ImMo pazpyuieHue memaiia
npu HenocpeocmeeHHOM KOHMAKme ¢ OpyZumMu mMemaiiamu,
IJIEKMPOSIUMOM U OOOMU.

~

J

IIpuMepoM XMMHUYECKOW KOPPO3UHU MOXKET CIY)KUTh OKHUCIEHHUE
HATpUS U KaJbIUsI Ha BO3JyXe, pP>KaBJICHHUE >Kejie3a BO BIIAXKHOM
BO3/yX€ WJIM pa3pylI€HHE MeTaljljla IPU B3aUMOJEUCTBUHU €TI0 C
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HE TMPONYCKAIIIUMH SICKTPHUUYCCKUN TOK XUAKOCTAMH (HEe(]PThIO,
TOJIyOJIOM, OEH3MHOM) B Cpe€Jie CEepOBOJOPO/a, TAJIOTEHOB, OKCHUIA
cepoi(IV) u npyrux raszoBsiXx cpenax. IIpu 3TOM 3JIEKTPOHBI U3
METAJJIOB MEPEXOSAT K OKUCIUTEISM:

Fe — 2e — Fe?*,

2H,0 + O, + 48 — 40H,

2Fe? + 2H,0 + O, — 2Fe(OH),,
4Fe(OH), + 2H,0 + O, — 4Fe(OH),
4Fe +2nH,0 + 30, = 2Fe,0, - nH,0,

wii 4Fe + 6H,0 + 30, = 4Fe(OH),.

Fe(OH), — s1o ruapoxkcun xenesza(lll) maun pxaBunna Ha
MMOBEPXHOCTHU KEJIE3HBIX NPEIMETOB.

IIpu PAEKTPOXHUMHUUECKOU KOPPO3UU HNPOUCXOAAT CIOXKHBIEC
mporecchl. Tak KaKk B TEXHHUKE HCMOJB3YIOTCS METaJJIbl, UMEIO-
IIM€ B CBOEM COCTaBE€ MPUMECHU APYIrUX METAJUIOB, IIPU COIPUKOC-
HOBEHHHU METAJIJIOB C PAaCTBOPOM JJIEKTPOJHUTA 0oOpa3yeTcs Hempe-
PBIBHO JIEUCTBYIONINHA TaJIbBAHUYECKHU JIEMEHT, U IIPU dTOM OoJiee
aKTHUBHBIA 3JIEMEHT pa3pyliaercsa. Ha Bo3a1yxe Ha NMOBEPXHOCTH
JTI000ro METaJNJIMYE€CKOTr0 HM3J€JUs NPOUCXOAUT KOHJEHCAL U
Boabl. [Ipu »TOM armMocdepHbIe ra3bl pacTBOPSIOTCS, U 00pa3yeTcs
ayeKkTpoauT. Eciu meTansn compukacaeTrcss ¢ ApyruM MeTajljioM
WM €CJIM OH COJECPXKHUT MPUMECH, TO 0Opa3zyeTcs rajibBaHUUYECKas
rnapa, Koropas noABEepraeT MeTajll JIEKTPOXUMHUUYECKOU KOPPO3UH.
UucTeie METANIIBI AJIEKTPOXUMHUUYECKOU KOPPO3UHU HE TTOJABEPraroTCs.

Koppo3ust HaHOCUT OONBIION ymepO HapOAHOMY XO3SHUCTBY.
Bomee Bcero moaBeprarTCs KOPPO3UM aBTOMOOHIIH, MPUOOPHI U
000pyAOBaHNE XMMHUYECKOW MPOMBIIIJICHHOCTH, TPYOBl U JIpyTrHue
METAJUTMYECKUE U3AEIUS.

Kazanoce Ob1, MeTalsIbl, PACIIOJIOKEHHBIE JIEBEE B psAy HaIps-
)KEHUUN W ABIAIONIMECS aKTUBHBIMH, Jerde JOJKHBI OBbIIU OBl
OABEPrarbCcsi KOppo3uu. B NEHCTBUTEIBHOCTU HE BCErja IIPOUC-
XoAuT Tak. Hanmpumep, aalrOMUHHUN, HaXOoAAUUICs B Hadaje
DIEKTPOXUMHUYECKOTO PsJla HAIPS)KEHUUW METAJIO0B, HECKOJIBKO
3al(UIleH OT aTMOoC(epHOU KOPPO3HHU. DTO OOBSICHSIETCS TEM,
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YTO Ha MOBEPXHOCTHU AJIOMHHUS oOpa3yeTcs OKCHUJ aJIlOMHHHUS,
KOTOPBIM TOHKOMW IMJIEHKON MNOKPBIBAET NOBEPXHOCTh U TEM CaMbIM
3allMIIAaeT €ero OT BHEIIHero Bo3jaeicTBus. Eciau mienky yoOparhb, TO
AJIIOMUHUI OBICTPO HAYHET KOPPO3UPOBATHCS.

B HapogHOM XO03sHCTBE AJs 3alUTHl METAJUNINYECKUX KOHCTPYK-
U OT BOAHOM MJIM MOYBEHHOW KOPPO3UH HCIOIB3YIOTCS BJIEKTPOXU-
MU4eckue Metonbl. Ha mpakTuke MUPOKO NMPUMEHSIOTCS CIICAYIOLINE
METOABI 3aIIUTHl METAJUIOB U METAJUIOKOHCTPYKLIHUNU OT KOPPO3UH:

(. Co30anue 3auiumHoO20 C10A. )
e YVmumenvuwienue axkmuenHocmu Koppo3UOHHOU cpeobl (UH2U-
oupoeanue).

* H3menenue ceoiicmeé memannos (ouucmiKa om npumeceil
unu 0oodasienue npumeceii).
* Daexkmpoxumuueckas zauwjumad.
Y * Hcnonvzoeanue xumuuecku yCmoudugblx Mamepuaios. )

Kak yxe yka3bpIBaJIOCh BBINIE, KOPPO3USI HAHOCUT OIIYTHUMBIH
yuiep6 HapOJHOMY XO3SIMCTBY, MO3TOMY 3aIIUTE METAIJIOB OT KOP-
po3uM mpuaaeTcs OoyibIIoe 3HaYeHue. B CBsI3W ¢ 3TUM paccMOTPUM
moapoOHee BaKHEHIIINE U3 MEPEYNCICHHBIX BBIIIE METOJOB 3aIUTHI.

Co30anue 3auyummnoz2o ciaoa. Jias 3aliuThl OT KOPPO3UHU Ha
IMOBEPXHOCTh METajljla HAHOCSTCS pa3JUYHbIC MMOKPBHITUS U3 JIAKOB,
Kpacok, 3MaJieid, CMOJI, MJIacTMAacC, OKCUJOB (OKHUCIICHHUE), COJIeH
(¢pocdharupoBanue) u ap.

Docpamuposanue — 3TO NMOIyUYEHUE HA MOBEPXHOCTHU YEPHBIX
W MBETHBIX METaUIOB pocdaTHOTO CclIosg. DTOT CITOCOO OCHOBaAH Ha
B3aMMOAEUCTBUU MeTaia ¢ pochopHON KHUCIOTON U pacTBOpaMu
ee cojiel, B pe3yJibTaTe KOTOPOTO Ha MOBEPXHOCTH MeTajia obpa-
3yeTcsl CJI0HW HepacTBOPUMBIX cojei — ¢ocdartoB. BemecTna,
HCIIOJIb3yeMble JJIs IMoJiydeHus pocdaTHOro ciaosi, BXOAIT B Pl
AHOJHBIX UHTUOUTOPOB.

B cuny xopommux 3j1eKTpOU3O0JISIIUOHHBIX CBOMCTB QocdaTHbIX
MMOKPBITHH, UX HCIIOJBL3YIOT MPU HU3TOTOBJICHUU JCTaJCH IJIEKTPO-
MaIlliH, a TaKXXe JJIS CO3JaHUs DJIEKTPOU3OISIUOHHBIX MOKPBITUHI
Ha MOBEPXHOCTH IJIEKTPOTEXHUUYECKUX U JIPYTUX CTaJCH.

MoxHo ¢ocdaTupoBarh npeaMeThl J000ro pasMmepa U GpopMsl,
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ucrnosb3ysi pocdaTupyromme pacTBOPhl C pa3IMYHBIM TeMOepa-
TYPHBIM PEXKHUMOM, 32 CPAaBHHUTEJIBHO KOpoTKoe Bpems. Docdaru-
poBaHHE METAJUIMYECKUX MOBEPXHOCTEH Iepe MoKpackoil odecrie-
YUBaeT MPOYHOE COCJAMHECHHUE CTAJIM C KPACKOMW, a TaKKe yMCHb-
IICHUE KOPPO3HOHHBIX pa3pyHICHUUW NPU pa3IUdHBIX JAedeKTrax
IIOBEPXHOCTH.

O6pazoBanue pocdaTHOTO MOKPBITUS COMPOBOXKIAECTCS BhIJIEIIe-
HHEM BOJIOpOZa. ATOMBI Keje3a MOAITAIHO 3aMEeNIaloT aTOMBI BOJIO-
pona B cocrase kucnorsl: 2H,PO, + Fe = Fe(H,PO,), + H, T,

Fe(H,PO,),+ Fe = 2FeHPO,+ H, T, 2FeHPO,+ Fe = Fe (PO,),+ H, 1.

B GoapminHCTBE CllydyaeB MOBEPXHOCTh METAJIJIOB MOKPHIBAIOT
IpyTuMHU, 0oJiee YCTOWUYUBBIMU K KOPPO3UU MeTaiaMu (HUKEIb,
IIMHK, XpOM, aJIJlOMUHHUN, 30J0TO, cepedpo). [Ipu pazpynieHuu
3aMIUTHOTO CJIOSI, T.€. MPH OOHAXXEHWHW MOBEPXHOCTHU MeTalia,
3alMiaeMblii MeTaJJl momajaaeT B arpeCCUBHYIO cpeay, obpa-
3yeTCsl TalbBAHUYECKHUUN DJIEMEHT, U METAJIJI MOJABEPraeTcs Kop-
po3uu. Eciu MeTaniandeckoe NOKPhITUE COCTOUT U3 00jiee aKTUB-
HOTO MeTaJjja, YeM 3allullaeMblii MeTallJI, HalpUuMep, MOBEPX-
HOCTH JKeJjie3a MOKpPhITAa IIMHKOM, TO MeTaJlJl, 00pa3yroluid 3amuT-
HBIM CJIOW, CTAHOBUTCS aHOJAOM, M TaKO€ MOKPBITHUE Ha3bIBAETCS
AHOOHBIM. 3allUIIa€Mbli MeTaaa (OKejae30) SABJSIETCS KaToJI0M
1 He OyJeT pa3pylaTrbcs A0 TEX IOp, NMTOKa HE pa3pylIUTCs BECh
UHKOBBIN cioW. MeTamnibl, MEHEEC aKTUBHBIC, YEM 3alIUIIAEMBbIHI
MeTalj, oOpa3yloT KaToaHble NOKpbITUA. [Ipu pazpymeHuun
KaTOJHOTO TOKPBITHS 3alIAIIAEMbIi METaJIJI OBICTPO prKaBeeT.

Ymenvuwenue akxmuenocmu xkopposzuonnoit cpeodwvt. Jns
JJUKBUAAIIUU BPEAHBIX NPUMECEN M YMEHBIICHUS KOJIMUECTBA
PacTBOPEHHOTO KHUCJIOPOJia U COJIeH, CITOCOOCTBYIONIUX KOPPO3UHU
METaJIJIOB, IPUMEHSIIOT MHTHUOUTOPHI, KOTOPHIEC 3aMEAISAIOT
MMPOLIECC KOPPO3UU METAIIIOB.

Hnzubumopsr — >T0 cnenualbHbIe BellecTBa, Npu goOaB-
JICHUHW HEOOJIBIIUX KOJHUYECTB KOTOPBHIX B KOPPO3UOHHYIO Cpe-
ay (106—10°" mMoib/i1) mpolecc KOPPO3UHU 3aMEAJISIETCI WU Hpe-
KpamlaeTcs MOJHOCThIO. B kKauecTBE MHTHOUTOPOB MPUMEHSIOTCS
pa3jiuYHbIe UHAUBUAUYAJIbHbIC OPTAHUUYECKHUE U HEOPTraHUYECKUE
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BEIIECTBA, a TaKe UX cMecu. MHTUOUTOPHI UCTIONB3YIOTCS A5
3allUTHl METAJIJIOB OT KOPPO3UHU B aTMOCPepHOM, KUCIOTHOH
cpelie, OT KOPPO3UHU MOJI BO3JICUCTBUEM MOPCKOU BOABI, OXJIAIdHU-
TeJIEW, OKUCIUTENEeH, CMa304YHbIX MaTepHalioB U JIp. 3allUTHBIE
CBOMCTBAa MHTHOUTOPOB OCHOBAHBI Ha aJACOPONMHU HUX Ha HNOBEPX-
HOCTH Me€Talljla, 3aMeJJISIIOIIEe KOTOJIHbIE U AaHOJAHBIE MPOLECCHI.

Inekmpoxumuueckan 3auwjuma. CyUIHOCTb DIEKTPOXHU-
MHYECKOMN 3aIUThl COCTOUT B TOM, UTO 3alllUIacMbLIi O0OBEKT
NPUCOEAUHSAETCS K KAaTOAy HUCTOYHHKA IOCTOAHHOro Toka. B
pe3yJsibTaTe caM OOBEKT MpeBpamiaeTcss B KaTtod. Takas 3amura OT
KOppO3UHU Ha3blBaeTCsl Kamoownou. llpu »ToM B KauecTBe aHoza
WCHOJIb3YETCSI METAJNJIUYECKUHN JIOM, KOTOPBIM KOPPO3UPYETCS, a
3alMIIaeMblii 00BEKT coxpaHseTcs. [Ipu mMpoTEeKTOpHOU 3amuTe
K 3amumniaeMomMy OO0beKTY MPUCOCIUHSIIOTCS MJIACTUHKU — TIPO-
TEKTOPHI U3 O0Jiee aKTUBHOTO MeTayiyia. B o6pa3zoBaHHOI ranbBa-
HUYECKOW Mmape MPOTEKTOp SABJISIETCS aHOAOM, a 3allUIlaeMbIi
00beKT — KaTtoaom. [Ipu 3TOM MPOTEKTOP MOCTENMEHHO pa3pymia-
€TCsI, a KOPPO3HUsI METANIMYECKOTO 00beKTa MPHUOCTAaHABINBACTCS.

B HacTosimiee BpemMsi co34al0TCSI HE TOJBKO HOBBIE CITOCOOBI
3aIUTHI, HO WU HOBBIE MJIAaCTMaccChl, CIIOCOOHBIE 3aMEHHUTH
METaJlJIbl, KUCJIOYCTOWYHUBBIC IIEMEHTHI U JP.

JuaemenThbl 3YH: KOoppo3usi, XMUMHUUYECKAsT U BIEKTPOXUMHU-
4ecKass KOppo3Husl, 3allUTHBIE CIOU, JIEKTPOXUMHUYECKAs 3alluTa.

Bomnpocsl 1 3axanusa

1.| IIpocnennute 3a M3MEHEHUSIMHU, NPOUCHIEAIINMUA Ha HOBEPX-
HOCTHU METAJJIMYECKOTO MpeIMeTa, OCTaBJIEHHOI0 BO BJIAXKHOM
MECTE€ Ha OTKPBITOM BO3JyXe, uepe3 HeKoTopoe BpeMms. Urto
npowusonuio? ITouemy? OOOCHYHTE CBOUM OTBET.

Kakue cymecTByrOT BUABI KOPPO3UU?

Kakx M0XHO 3alIUTUTH METAJIJILI OT KOPPO3Uu?

[Ipennoxure CBOWM MPOEKT 3alUTHl METAJIJIOB OT KOPPO3HH.
Kene3zo mox Bo3aecTBUEM KHCJIOpoOAa U BOJAblI oOpas3yer
pxapuuny: 4Fe + 6H,0 + 30, = 4Fe(OH),. Kako# o6bvem (1,
H.y.) KHCJIOpoJa ToTpeOyeTcst nisl pkaBiaeHus 2,24 r xene3a?

6.| Ckosibko pxxaBuunbl Fe(OH), obGpasyercs B pesynabrare Kop-
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po3uu 28 r xenesza? Kakoil o6bem (J1, H.y.) KUCJIOpOAa HEOO-
XOAUM JJIs1 IPOTEKAHUST pEaKIIuu?

7. | HanumuTte ypaBHEHUS peakLUil AJs OCYILIECTBJICHHUS CIEAYIO-
IIUX IIPEeBpPaAICHUM:

Fe — FeO — FeSO, — Fe(SO,), — Fe(OH), — Fe,O, — Fe.

8.| Kakoit o6beM (i1,H.y.) KHUCIIOpOJIa HEOOXOIHUM JJIsI MOJHOTO
okuciieHuss 12,8 r MeAu M CKOJBKO IpaMMOB OKCHUJa MEAU
oOpa3yeTcsi B pe3yJibTaTe peakiiuu?

§ 19 ) DJIEKTPOJIU3 U ero MPaKTHYECKOoe 3HAYEeHHEe

C nomowwio Kakoeo npoyecca u3z pacmeopa noeapeHHou Coiu
MOIICHO NOYUUMb MPU BUOA CbIPbS, BANCHBIX OIS HAPOOHO2O
xozsaucmea?

@_ OKucaumenibHo-60CCMAHOBUMEIbHbLIL npouyecc, npomekammuﬁ npu
RPONRYCKAHUU IJ/ICEKMPUUECKO20 MOKa uepe3 pacmeop ujiu pacnjiae
dJleKmpoiuma Ha3vléaemcs IJIEKmpoaiu3Iom.

CymHOCTh 3JIEKTPOJIM3a COCTOUT B TOM, UTO Ha KAaTOAE MJIET
MpoIecC BOCCTAHOBIICHUSI, @ Ha aHoJie — okuciaeHus. [Ipu npomyc-
KaHHUU DJIEKTPUYECKOrO0 TOKAa 4epe3 pacTBOP IJIEKTPOJIUTA MOJIO-
JKUTEJILHO 3apsK€HHbIE MOHBI HAIPABJISIFOTCS K KaTOAY W, HPpUHUMAs
SJIEKTPOHBI, MPEBPAIIAIOTCS B HEUTpadbHbBIE aTOMBI, OTPUIIATEIIHLHO
3apsiKeHHbIE MOHBI HAPaBJISIIOTCS K aHOAY U, OTJaBas dJIEKTPOHBI,
TEPSIIOT 3apsil.

s moaTBepKAEHUS YKa3aHHOTO PAaCCMOTPUM DIEKTPOJIU3
BoaHOro pacrtBopa xnopuaa meau(ll) CuCl,. IIpu nponyckanuu
yepes3 pacTBOp dJiekTpuueckoro Toka nonsl Cu?" u Cl- B pactBOpe
JIBUTAIOTCSA K COOTBETCTBYIOLIMM DJEKTpOAaM, Ha KOTOPBIX
MIPOTEKAIOT CJIEYIOIIHE MPOLECCHI:

Karox Cu?' + 26 = Cu®, amnox 2Cl —2¢& = Cl; .

[Ipy mponmyckaHUM 3JIEKTPUUECKOrO TOKAa 4Yepe3 pacTBOP COJIHU
MeTaJljla, 3JEeKTPOJHBIN MoTeHIuan Kotoporo menbine —0,41 3B /aTom,
Ha KaToJie JOJI>KHbl BOCCTAaHAaBJIMBAThCS HE HMOHBI MeTajdja, a
MOJIEKYJbl BoAbl. JlJIsl n1OKa3aTeabCcTBA PACCMOTPUM JJIEKTPOJIU3
BoaHoro pactBopa NaCl:
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Karon &~ Na* Cl" — aHon
(Amom) 2H,0 + 28 =H +20H ; 2ClI —2& = CI;.

[Tpu >TOM MOJIEKYJIBI BOJBI BOCCTAHABIIMBAKOTCS TOJIBKO MPU
3JIEKTPOJIM3€ pacTBOpa COJU TOTO MeTallia, KOTOPBIA B Py
CTaHJIApPTHBIX DJICKTPOIHBIX IMMOTCHIMAJIOB PACIIOJOXKEH Iepe
aJIOMUHHEM. DTO OOBSICHSICTCS TE€M, UTO MPOIECC BOCCTAHOBIICHU S
MOJIEKYJI BOJIBI OCJIOKHSIETCS M3-3a CHIJIBHOTO HAIPSIKCHUS, U s
X BOCCTAHOBJIEHHUS HEeOOXOoIaMMa NOMOJHHUTENbHAs CHUJa TOKa.
Camas HU3Kas Pa3HOCTH MOTEHIIMAJIOB B MPOIECCE DJICKTPOJIN3a
Ha3bIBACTCs HAIIPSDKCHUEM pacnajia, U CHJia 3JICKTPONPOBOJIHOCTH
COOTBETCTBYIOIIECTO raJIbBAHHUYCSCKOTO DdJIEMEHTaA Bceraa Ooibliie E,
T.. E > FE:

pacit.

n==E — E, Tme Y — cunpHOE HAIPSIKCHHE.

paci.

AHOABI OBIBAIOT JIBYX BUJOB — PAaCTBOPUMBIC U HEPACTBOPHU-
Mble. PacTBOpuUMBIE aHOJIBI — A3TO BJIEKTPOJIbI, KOTOPBHIE pa3py-
[IAIOTCS B MPOIIECCE DIIEKTPOIHN3a, T.€. MEPEXOAsT B paCTBOP B BUJE
noHOB. Hampumep, eciam npu MpOIyCKaHUU IJIEKTPUIECKOTO TOKa
gyepe3 pactBop CuCl, B Ka4eCTBE aHO/MA B35ATh MEAHYIO IIACTUHKY,
TO Ha KaToOJi€ BBIJCIISICTCS MEIb, a Ha aHOAE XJIOP HE BBIJICIISICTCS.
IIpu 3TOM ycnoBuUM aTOMBI MEAHM MO CPAaBHEHUIO C MOHAMH XJIOpa
JISTKO OTAAIOT AJICKTPOHBI. B pe3ynmbraTre cam aHOO pacTBOpsieTCH,
T.C. MEJIb M3 aHOJia IIEPEXOJUT B pacTBOpP B BHJie MOoHOB Cu?'.

B npoMBIIIJIEHHOCTH pacTBOPUMBIC aHOJIbl IPUMEHSIOTCS HJIs
MOJIYYEHUSI YUCTHIX BEIICCTB, NOKPHITUS OAHUX METAJIJIOB IPYTUMHU
u T.71. Tak, mIpu HUKEJIUPOBAHUM HU3JCIHUN aHOJ HU3TOTABIUBACTCS
W3 HUKEIsI, a HUKeJIUupyemoe u3aenue sipisiercs karoaom. OOa
AIIEKTPOJIA TOTPY’KAIOTCSI B paCTBOP COJM HUKEIS.

HepactBopumbie aHOABI OOBIYHO M3TOTABJIMBAIOTCS W3 30JI0Ta,
MIaTuHB UIn rpaduTa. B mpomecce 3jeKTpoin3a HEPACTBOPHUMBIC
aHOIBI HE TEPEeXOAsiT B pacTBOpP B BuUJe WOHOB. [Ipu 3TOM Ha mo-
BEPXHOCTH aHOJa OKHCJISIOTCS HJIM MOHBI KHCIOTHOTO OCTaTkKa,
WU MOJIEKYJbl BOABbI. ECIM 3J€KTPOJUT KOHIEHTPUPOBAHHBIMN,
TO MOHBI OECKHUCIOPOAHBIX KucaoT, Hanpumep Cl-, Br-, I-, S*
JIETKO TEPSIOT 3apsAAbl. AHUOHBI KHCIOPOACOAEPKAIMMUX KHUCIOT,
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HaInpumep SO, , PO}, NO, He TepsaroT 3apsaasl. Ilpu snexrponuse
KHCJIOPOJCOAepKAIIe KHUCIOTHl UJIM pacTBOpa €€ COJM Ha aHoJe
OKMCHSAIOTCS MOJIEKYJBl BOJBlI M BbIJENSAETCSA ra3zooOpa3HbIi
KHACJIOPO/.

[Ipy mponmyckaHUM BJIEKTPUUECKOTO TOKA 4Yepe3 BOIHBIN pacTt-
BOp COJIM, 0Opa30BaHHOM aKTHUBHBIM METAJJIOM M KHCIOPOICO-
JIepKalled KUCIOTOM, HaAaIPpUMED NaZSO4, M KaTHUOHBI, U aHMOHBI
coJiu He OyayT TepsATh 3apsaa. Ha karoge Bona BoccTaHaBIMBaeTCs,
a Ha a”Hone okuciusgercsa. [loaTomy Ha Karoae BbIAEISETCS BOAOPOI, a
Ha aHOJIE€ — KUCIIOPOI:

Na,SO, + H,0 — 2Na' + SO; + H,0 (H' + OH"),

(Karonm) 2H" + 28 — H', (Amnon) 4OH — 48 — 2H,O0 + O,.

B pesynpTaTe mpouecca 3JIeKTpOJiM3a MPOUCXOAUT pa3iio-
)KEHHWE BOJIBI M yBEJIHYCHUE KOHIEHTpAIlHU pacTBOpa COJIH.
3a4acTyio BJIEKTPOJHUTHI MOABEPrarOT IJIEKTPOIU3Y B COCTOSHHUU
pacmmaBa. Y asnekTpoinutoB, nogoousrx NaCl, B cocTosHuU pac-
rJjiaBa pa3pyliaeTcsi MOHHas KpUcTaaumyeckas pemeTka. Obpa-
30BaBIIMHCS pacmyiaB COCTOUT U3 OSCHOPSTOYHO ABUTAIOMIUXCS
noHoB. Tak kak B pacmiaBe NaCl momoXuTeabHO 3apsiKEHBI
TOoJIbKO MOHBI Na' (NaCl 2L48 . Na* + ClY), npu 3JEKTpPOIn3e
Ha KaToJe TEPSIOT 3aps UMEHHO 3T HOHBI: Na" + & = Na°.

B macTosimee BpeMs B NPOMBINIJICHHOCTH MHOTHE METallJIbl
(Al, Mg, Ca, Na u ap.) moiaydaroT IIyTeM SJIEKTPOJIM3a pacliaBoOB.
Bonopon, xucaopon, ¢pTop, XJ0p, HMIEJTOYU TAKKE MOJYyUdaIOT
MyTEeM DJIEKTPOJU3a. DIEKTPOJIHU3 IIHUPOKO HCIOJB3YEeTCS HNpHU
OYHMCTKE METaJIJIOB, HAHECEHUH METAJIJTUYSCKUX TMOKPBITUN (HUKE-
JUpOBaHUE, XPOMHUPOBaAHHUE, MOKPBITUE 30J0TOM). Hukenenoe,
XPOMOBOE, 30JI0TOE€ MOKPBITUS HE TOJBKO MPHUAAIOT MpeaMeTam
KpPacuBBIM BUJ, HO U MPEIOXPAHSIIOT UX OT XHUMHUUYECKOTO pas-
pyuieHust (KOppo3uu).

BoccTraHoBUTENBHBIM NpOLECC, MPOUCXOAANINN HA KaToae,
OCYIIIECTBIISICTCSI B COOTBETCTBUH C MECTOMOJIO)KEHUEM METaJIOB
B PsIly DJIEKTPOXUMHUUYECKOTO HAIMPSIKECHUS.
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Li, Rb, K, Ba, Ca, Na, Mg, Al| Mn, Zn, Cr, Fe, Ni, Pb, H Cu, Ag, Hg, Pt, Au
BoccranaBnuBaercs BoccranaBnuBaercs BoccranaBnuBaercs
MOJIEKYJIa BOJBI HIIH B OCHOBHOM METaJll U TOJILKO METaJlI:

katuoH H': 4acTUYHO KaTHOH H': Me™ + né = Me®
2H,0+ 2& = H,1 + 20H" Me™ + né = Me°,
1502051 2H,0 +2& =H,t + 20H,
2H" + 28 = H,1 2H" + 28 = H,1

OKUCHIUTEJNbHBIA MTPOILECC, TPOUCXOASIIINI HA aHOAe, 3ABUCUT
OT BHJA aHOJA U INPUPOJbl AaHUOHOB:

— ecnu Ha UHepTHBIX aHoxax (Pt, rpacdurt) mpoucxonurt
OKHCJIEHHE aHUOHOB Oeckuciopoaubix kuciaot (Cl-, Br, I, S*),
TO B pacTBOpax, COJEpPXKAIMUX aHUOHBI KHUCIOPOACOAEpKAIINUX
KHMCJOT, OKUCIAI0TCS MOHBI OH™ U BBIAENSIETCS KHUCIOPOL.

— Ha pactBopuMbIX aHonax (Cu, Ag, Ni, Zn) pacTtBOopsieTcs
METaJljl, B3AThli B KaueCTBE aHOJA.

Hanmpumep: Zn(anon) —2&8 — Zn?*'.

I. IIpn snexTposn3e pacTBOPOB COCIAMHEHUU METAaJOB,
pacloJIOKEHHBIX B psily aKTUBHOCTHM JO aJIIOMHUHMS, Ha KaToJle
BBIJICJISIETCA BOJAOPOL:

Karton CaCl2 AHOI
. T l ey
Ca*" + 2CI-
2H" + 2& =H2T 2H" + 20H" 2ClI" - 2e = CIZT
Ca?* Ca?" +20H = Ca(OH), 20H"

2. HpI/I QICKTPOIN3C paCTBOPOB COGI[I/IHCHI/Iﬁ MCTAJIJIOB,
PACIIOJIOKCHHBIX B PAAY AKTUBHOCTH IMOCJIC aJIFOMHUHHA, HA KATOAC
BBIACIIACTCA MCTAJlJI:

Karon CuCl2 AHORI
«_» 1 g
Cu* + 2CI-
Cu?" + 2& =Cu° 2H* + 20H~ 2Cl- - 28 = Clg T
2H* 2H" + 20H = 2H,0 20H

IIpu smexTponmu3e GECKUCIOPOAHBIX KHUCIOT U PAaCTBOPOB CO-
Jie#, coaepKamux OCCKUCIOPOAHBINM OCTAaTOK, HAa aHOAE IPOUCXO-
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JIUT OKMCJIEHHUE KHUCJIIOTHOT'O OCTaTKa, 3a UCKJIYEeHueM noHa F (cm.
BBINICTIPUBE/ICHHBIE TPUMEPHI).

4. Ilpu 37M€KTPOJIU3€ KUCIOPOJACOAEPKAIMMUX KHUCIOT U pacT-
BOPOB MX COJIEH Ha aHoJe OKHUcCIATCsI nmoHbl OH™ u BbeLOensieTcs
xkuciopoxa: 4OH — 4e = 2H,0 + O,,.

Onekrponus pactsopa CuSO,:

CuSO, + H,0 = Cu?" + SO; + H,0 (H+OH").
Ha xatoge Cu*" + 28 = Cu®. Ha anome 20H - 28 = H,O + O°
B pactsope ocraercs: 2H* + SO, , Te. H,SO,.

5. Ilpu snexkTposin3e B Ka4eCTBE HEPACTBOPUMOIO aHOJA HC-
MOJIL3YIOTCSI MIACTHHBI MHEPTHBIX MaTepuasioB uiau rpadut. [Ipu
HMCMOJIb30BAaHWHU B KadecTBe pacTtBopumoro anoxa Cu, Ni, Ag, Fe u
JIp. MMEHHO OHU OKHUCHSIOTCS TP IJIEKTPOJIU3E.

[Ipu nmpoBegeHUN 3JIEKTPOJIU3a B MPOMBIIIJIEHHOCTH B aTMO-
chepy BBIOEIAIOTCS pa3jUyYHbIe ra3000pa3Hble MPOAYKTHI, 3arpsa3-
HSIOIIUE OKpyXariyr cpeay. O0e3BpeXxuBaHUE BbIICISIONIUXCS
ra3oB HWJIM UX HCIHOJIb30BAaHUE B APYIHUX IpoLEccax MO3BOJIUT
PELUIUTH IKOJIOTUUECKHUE TPOOIEMBI.

CerongHs B psifie HAYYHBIX JIJAOOPATOPUN NMPOBOASATCS UCCIEHO-
BaHU s, HaNpaBJIeHHbIE Ha 3 (PEeKTUBHOE HUCMOJB30BAHUE COEIU-
HEHUM, JOMOJHUTEIbHO O0pa3yIoNIuXcs B MpPoOLEecce DISKTPOIU3a.
B tabn. 11 nmpuBoasTca BeulecTBa, BHIACISIONINECS MPU IJIEKTPO-
JIN3€ pacTBOPOB COJICH.

s onpeneneHust Macchl BEIIECTB, BBIACIAIOIINXCSA Ha
AIEKTpOJax B IPOIECCEe BIEKTPOJU3a, UCHOJIB3YIOTCS 3aKOHBI
dapanes:

E- It
m =T .
raAc m — MaccCa BCIICCTBA, BbIJACIUBIICTIOCA IIPU IJICKTPOIINIC,

E — skBHBaJIEHT BemIECTBA, BBIIACISIIONIETOCS Ha 3JIEKTPOaAaX;

| — cuna Toka; t — Bpemsi MPOXOKJICHUST TOKA;

F — uucno dapanesi, onpeneasieMoe B COOTBETCTBUU C €IH-
Huiei Bpemenu: 3a 1 ¢ — F = 96500; 3a 1 mun — F = 1608,33; 3a
l1gy—F =26,8.
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Tabnuya 11

ITponyKThel 2€KTpOIHN3a
Ne DNEeKTPOJIUTHI
Ha KaToje Ha aHoJe
Coun, oOpa3oBaHHBIE OT
1 |aKTUBHBIX METAJJIOB U H, 0,
KHCJIOPOJICOAEPKAIIUX
KHCIIOT
Coitn, oOpa3oBaHHBIC OT
2 |akTUBHBIX METAJJIOB H H, S, rajoreH
OCCKHUCIOPOIHBIX KHUCIOT
Comnu, oOpa3oBaHHBIE OT Merann u H, (eciu
3 |HeakTHBHBIX METaJIJIOB U KOHIICHTpALUs 0,
KHCJIOPOACOAEPIKAIINX voHa H* Gonbmas)
KHCIIOT
Coun, oOpa3oBaHHBIC OT Merainn, unorna H,
4 | HEaKTHUBHBIX METAJIJIOB U (ecnu KOHIIEHTpaIUS H,S,
OECKHUCIIOPOAHBIX noHna H* Gompmras) raJIoreH
KHCJIOT

DaemenTbl 3Y H: 351ekTponun3, KaTod, aHOJ, KATUOH, aHUOH,
3aKOHBI 3JIEKTPOJIH3A.

Bomnpocsl u 3aaHusa

4.

Yro Takoe 31eKTponau3?

OOBsICHUTE NPOILECChl, MPOTEKAIIINEe Ha KaTOJAEe W aHOJe IPH
3JIEKTpoamu3e pacTBopoB HUTpata menu(ll) u xmopuaa HaTtpus.

B kakom mopsigke BBIICISIOTCS METAJJbl NPHU BIEKTPOIU3E
pacTBOpa, coaep Kallero MOHbI IIMHKA, )KeJie3a, CBUHIIA?

Kaxkoso NPpaKTHYCCKOC 3HAYCHHUC BHCKTpOHI/I3a?

Harnsianble 3a1auv U IpUMepbl

P> 3anaua 1. OGBACHHUTE MPOLECCHI, NPOTEKAIOIME HA BIEKTPOAAX

IIpyU SJICKTPOJIMU3C paciljlaBa noJua HATPUs.
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P> Pemenwe: 1) B pacmnjiaBe HOAMJa HATPHUSA JHCCONHAIUS
MPOUCXOAUT cieayromum oopazom: Nal = Na*+ [
2) Ha KaToAe MPOUCXOIHUT CICAYIOUIUI MPOIECC: KaTO, WMECIOIIU I
OTPUIATECIIBHBIA 3apsi/i, OTAACT DJICKTPOHBI MOJOXKUTEIBHO 3apsi-
)KEHHOMY MOHY MeTajsia. Na” mpUTATruBaeTcs K KaToay H, MpH-

HHUMas 3JEeKTPOH, BoccTanaBinuBaercs. Karon(-) Na® + & — Na?
3) Ha aHOJE NPOUCXOAUT CIEAYIOIMUNW NpoLEcc: Ha aHOIE
AJIEKTPOHBI IMOJIOKUTEIIBHO 3apsiXK€Hbl U HNPUTITHUBAIOT K cede
OTpUILIATEJILHO 3apsKEHHbIe MOHBI. AHUOHBI Homa, oTaaBas
DJIEKTPOHBI aHOAY, OKUCAAOTCsS. Anon(+) 2I0 — 28 — L]

4) MOJIEKYJIIpHOE ypaBHEHHE MpoIecca 3JIeKTPOoIn3a:

INNeKmpoau3 +
2Nal 2ZePOMS ONa + 1,

p 3anaua 2. OOGBICHUTE NPOLECC BIEKTPOIN3a BOJHOTO pacTBOpa
cynbpara meau(ll) Ha MHEPpTHOM IJIEKTpPOIE.

P> Pemenne. B BogHOM pactBope cynsdara menu(ll) mmerorcs
caenyromue uons: CuSO, = Cu? + SO; ;

2) Ha KaToOJie MIPOUCXOMUT CIIEAYIOIINNA MPOIeCcC:
Karox () Cu?*" + 28 — Cu%

3) Ha aHOJIE MPOUCXOAUT CICAYIOIIUU MPOIIECC:
Anoxn(+) 2H,0 —4& — 4H" + O,

CanenoBarenbHo, IpU dJeKTposin3e pactBopa CuSO,:
2CuSO, + 2H,0 2xekmponus >Cy + 2H,SO, + O, 1.

P> 3ajaua 3. [Ipy >IeKTPOIU3E PACTBOPA €IKOr0 HATPUS HA MHEPT-
HOM DJICKTPOJIE TPHU H.y. HA KaToae BwiaensieTcss 11,2 1 Bomopoaa.
Onpenenure 06beM KHUCIOPOAA, KOTOPBIM BBIICIISIETCS B 9TO Ke
BpEeMs Ha aHOJIE.

P> Pemenue: 1) HanumeM GOPMYITy 3IEKTPOJIN3a PACTBOPA KOO
HaTpHsl Ha MHepTHOM diekTpoae: NaOH = Na"™ + OH™.

Ha xarozme (-): 2H,0O + 28 — H" + 20H .

Ha anone (+): 4OH — 48 — 2H,0 + O, T
CnenoBaTesnbHO, ITPU 3JIEKTPOJIM3E PACTBOPA €IKOro HATPUs BOJA
MMOJABEPraeTCs IJICKTPOIIU3Y: 2H,0 2Iemporis 2H +0,;
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2) ompenensieM 00bEM BBIJICIIUBIIETOCS KHUCIOPOAA.

[Ipu BeIgesieHMU Ha KaTojie 2 J1 BOAOPOJAa HAa aHOAE BbIIEISIETCS
1 1 xucnopona. CinegoBaTesbHO,

2anH, —1xn0,,
{11,2J‘IH2 — x 1 O,.

x= 11,21 — 5,6 7. Omeem: 5,6 1 O,.
2
P> 3anaua 4. Kak u3MeHseTCs KOHIEHTPAIHS COTH IIPH SIICKTPOIIN3E
conu NaF?

P> Pemenne. Hamumewm dbopmyny anekTponmu3a pactBopa coimu NaF:
NaF &2 Na' + F,
Na® + F + H,0 =2H,T + 0,1 + NaF.
IIpouecc MOXHO TIPEICTAaBUThH CIEAYIOINIUM 00pa3oM:
K H, NaF &2 ([Na' [+ | F A) O,
4H,0 & | 4H" |+ |40H"

J

2H,0 + 28 = 2H, T + 20H" J 2H,0 + 48 = O, 1+ 4H".

IIpu snexTponuse pactBopa coau NaF u3 Boabl, comeprxkamencs
B pacTtBOpe, BoiAcaswTca H, u O,. CinenosarenbHo, BOAA IMOJI-
BEprjach AJEKTPOJU3Y, U B pPEe3ydbTaTe €€ YMEHBIICHUS B
pacTBope yBeJimuujaach KoHueHTpauus NaF.

P 3anaua 5. Kakoit o6bem (mpw H.y.) BOIOpoJa BBIACIHUTCS Ha
KaToJle MpU MPONYCKAaHWU Yepe3 pacTBOP TUAPOKCHUAA HATPHUS B
TeyeHue 1,5 4 snexkTpuueckoro Toka cuiaou 6A?

P> Pemenue: 1) mpomecc 37IeKTPoOJIN3a PacTBOPA THAPOKCHIA HATPUS
IIPOUCXOIUT B CIEAYIONIEM BHJIE:

K () H, NaOH 2 | Na'|+ OH | A() O,
4H,0 2 |4H" |+|40H

!

2H,0 +2& = H, T + 20H" J 2H,0 + 28 = O, T+ 4H";
2) 3amumIeM OPOIEecC AJIEKTPOJIn3a B OKOHYATECIHHOM BHIC U
Halaem 00BeM HZ, BBIJACJTIUBIICTIOCA HA KAaTOIC!:

NaOH + 2H,0 21P014 51 4 O_+ NaON.
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B ycioBuun 3amaum naHo:
Il =6A;t=154q;EMH)=11,2m F=268, V(H)=7?

y_Ert 112615
F 26,8

P 3anaua 6. Uepes cmech pacTBOpOB, comaepxkamyro 400 ma 0,2 M
Cu(NO,), u 200 ma 0,3 M AgNO,, B Teuenune 3860 ¢ nponyckaiu
3IEKTpUUYECKUUN TOK cuinonr 5SA. Onpenerure Maccy COJH,
OCTaBLIEHCs B pacTBOpPE MOCJIE OKOHYAHHUS MPOILlecca IESKTPOIU3a.

P> Pemenne: 1) 3anumemM GopMysTy mporecca 3IeKTPOn3a:

Cu(NO,), & Cu* +2NO;,

AgNO, 2 Ag'+ NO;.

Bopa, XoTs 1 He3HAUYUTENbHO, TAKXKE BBIAEISECT B paCTBOP MOHBI
H" u OH—. 3nauut, B pactBope coaeprkarcs monsl Cu?*, Ag”,
NO; a rakxe H" u OH".

Ha kxartoxe MOHBI BOCCTAaHAaBJUBAIOTCAB CJHEAYIOLIEM I10-
psaoke: Agt; Cu?"; H'.

A Ha aHOIEe UOHBI OKHMCISAITCSA B CJIEAYIOLUIEM NOPSAAKE:
OH-; NO;;

2) B OKOHYATEJIBHOM BHJI€ NIPOILECC IICKTPOIN3a ITPOUCXOIUT TaK:
Ha 1-m srane — 2AgNO, + H.O — 2Ag + 0,50,+ 2HNO,;

Ha 2-m srane — Cu(NO,), + H,O — Cu + 0,50, + 2HNO,.

[Ipn nmocTaTOYHOM KOJIMYECTBE TOKa Ha 3-M 3Tare NPOUCXOIUT
AJIEKTPOJIU3 BOJBI;

3) HalizeM mMaccy coJieil B pacTBOpE:

Com 'V 0,3:170 -200

= 3,76 7. Omeem: 3,76 n H,.

AgNO.) = 10.2 r
a) m(AgNO,) = —ae0 1000 .
o CuNG = 021188400
) m(Cu(NO,),) 1000 ,04 1;

4) Ha l-M sTame mpolecca 3JIEKTPOJIU3a TOK pacXxoJyeTcs Ha
AgNO,. OnpenenuM KOJIMYECTBO DJIEKTPHUYECKOrO TOKaA, MOTpa-
YEeHHOI'0 Ha BOCCTAHOBJIEHHME HOHa Ag', oOpa3oBaBuIerocs IMnpu
nucconnanuu 10,2 r AgNO,. U3 popmyirst
_EIt jo—mE
m = F CJIenyeT E(AgNO3)'t’
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7= 10,2-96500 _
170 -3860

5) ecnmu na AgNO, uspacxonosano 1,5 A ot 5A, to Ha Cu(NO,),
notrpadeHo 5—1,5 = 3,5A.

1,5A;

Onpenenum xonmuectBo conu Cu(NO,),, noasepruieics
AIIEKTPOIIN3Y TPH NMPONMYyCKaHUU TOKa cuiioit 3,5A depe3 pacTBOp B
teuenue 3860 c:

E(Cu(NO,)),)-I't  94:3,5-3860
F B 96500

3uauurt, B 13,16 r Cu(NO,), n1pou3ounio BOCCTAHOBIECHUE HOHOB
MEIU;

m(Cu(NO,),) = =13,16 r.

6) B pactBope Obino 15,04 r Cu(NO,),, 13,16 T u3 Hux nox-
BEPIJIOCH JJIEKTPoau3y. 3uauuT, 15,04 — 13,16 = 1,88 r Cu(NO,),
0CTaJOCh.

Omeem: ocraBmascs coab — Cu(NO,),, ee macca 1,88 1.

P 3angaua 7. Kakum o06pa3oM MOXKHO TMOBBICUTH KOHIICHTPAIHIO

conu cynbdar narpusa (Na,SO,) B pactBope? Iloscuure cBomn
npeanoxeHus. OQHO U3 HUX TAaKOBO: Npu 3JjiekTpoiauze 500 r
10 %-nHoro pacTBOpa cyib(daTra HATPUS HA KAaTOAE BBIACIISACTCS
112 1 (mpu H.y.) Bomopoaa. Onpenenure KOHUSHTPALUIO PacTBO-
pUMOro B pacTBOpPE, OCTABIIEMCs MOCJE dJIEKTpoan3a. B Teuenne
CKOJIBKMX YacOB TOK cuJioi 8A mpomnyckajlu 4yepe3 pacTBOp B
sToM mpouecce? OOcynute cCBOE MPEAIOKEHUE O MOBBIIICHUU
KoHIeHTpauuu coau Na,SO, B pacTBOpe ¢ mpernojaaBarejieM U
OJHOKJIACCHUKAMMU.

P> Pemenne: 1) Haiinem maccy conu B 500 r 10 %-Horo pactBopa:

m(Na,SO,) = 500 - 0,1 =50 r; m(soxer) = 500 — 50 = 450 r;
2) CKOJBKO I'paMMOB BOJBI MOJABEPIIOCH PACIICNIIEHUIO, €CIU B
mpolecce AJIEKTPOoin3a Beigenusiock 112 1 Bogopoaa?

Na, SO, & 2Na"+ SO*,

H,0 &2 H' + OH (a =10").

K () 2H,0+2— H,T+20H,

A#) 2H,0-28— O,1 +4H"
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3akJIOUYUTEeNIbHAsl peakluus dJIEKTPOIu3a:
X 112 n

Na,SO, + 2H,0 — 2H, + 0,1 + Na,SO,,
36 T 44,8 n
b 112 36-112
—=——x= —— =90 r HO;
36 44,8 44,8
3) 90 r BOABI pacmalioch B MpOIECCEe DJIEKTPOJiu3a, U Macca
pactBopa coctaBuiaa (500-90) 410 r. B 410 r pactBOpa comep-
xurcs 50 r Na,SO,. OnpenenuM ee NpOLEHTHOE COAEpKaHUE.

50
C (Nast4)= T() -100 % = 12,195 %;

4) HaiiieM BpeMs, HOTPAaYeHHOE Ha 3JIEKTPOJIN3:

m-F 90 -26,8
= = 3395 .

b1 98 Omeem: 12,195 %-uw1ii pactBOp, 33,5 1.

Salla‘ll/l U NpuMEPHLI I1JisA CAMOCTOATECIBbHOIO PCIICHUA

[NokakuTe cCXeMaTUYHO IPOIECcC DJIEKTPOJINU3a pacTBopa cojei
Ca(NO,),, FeCl,, Na,S, ZnCl,, NaCl, MnSO,, ecau aHoIOM
siBJsieTCsl TpaduT.

Kakoii mporecc nmpoTekaeT npu siekrpoiause pactsopa AgNO,,
€CJIM B Ka4eCTBE aHOJa IMPUMEHSIOTCSI cepeOpo, rpadut?
CKOJIBKO cepeOpa BBIACIUTCS HAa KaToJie U KaKOoe BEIIECTBO, B
KaKOM KOJIMYECTBE BBIJCIUTCS Ha aHoAe, eciau B TedyeHue 30
MUH Iponyckars uepe3 pactBop AgNO, Tok cumnoi 6 A?
Kakoe BemiecTBO BBIIEISIETCS HAa aHOAE HPHU DJIEKTPOJIU3E
pacnnaBa NaCl? A mpu snekTposuie pactBopa?

OOBsicHUTE TIPOIIECC, KOTOPBIH OyAeT MpOTEeKaTh MPHU DISKTPO-
nu3e pactBopa HuTpata Hukens(ll) ¢ ygyactuem mHEpTHOTO
3JIEKTPOAA.

Kakue BemecTBa OyAyT BBIAEAATHCS Ha BJIEKTpOJaaxX MpPH
JIEKTPOJIM3E C MOMOIIBI MHEPTHBIX BJIEKTPOJOB BOJHBIX
pactBopos conen AuCl,, K,PO,, Pt(NO,),?

PaccuuTaiiTe Maccy BBIICIMBIIErocs Ha KaTtojie cepebpa, eciu
IIPU 3JIEKTPOJIM3€E C MOMOIIBI0O HHEPTHOTO 3JEKTPOJa pacTBOpa
HHUTpaTa cepebpa Ha aHoJ/e BhIJEIsISTCS 12 T Kuciaoposa.
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@ TecToBBIC 3aJaHUA N0 NMPOHJIEHHBIM TEeMaM

1.

Kakoii u3 metanyioB He B3aUMOJAEUCTBYET C KOHLUEHTPUPOBAHHOU
CEepHON KUCIOTOM?

A) Ti; B) Mg; C) Zn; D) Fe.
. Cxonwsko atoMmoB B 13,5 r agromMmuBus?
A) 7,02-10%; B) 5,01-10%;
C) 6,02-10%; D) 3,01-10%.
. CkoabkO TpaMMOB MeJU BBITECHST 2,8 T ’KeJjie3a U3 pacTBopa
CuS0O,?
A) 3.,2; B) 6.4; C) 3,02; D) 0,64.

. KakoMy 31€MeHTY COOTBETCTBYET XMMHUYECKasl 3JIEKTPOHHAsA KOH-

burypamus 1522522p°3s23p'?

A) Cu; B) Al C) Fe; D) Mg.

. IIpu snekTpoiinize pacTBOpa KaKoi COJM Ha KaToJE HE BbIACHSIETCS
meTasn?
A) CuSO,; B) AgNO,; C) NaCl; D) CuCl,

. CKoJIbKO TUTPOB Bogopoxa (H.y.) oO6pa3yeTcs npu B3aUMOJAECHCTBUU

21 r ruapuaa Kaablus ¢ BOJOH?

A) 44.8; B) 11,3; C) 22.4; D) 66.8.
. Kakue meTasibl MOTYT BBITECHUTH MEJlb U3 PACTBOPOB €€ COJICH?
A) Al, Zn, Fe; B) Ag, Pb, Zn;
C) Fe, Hg, Sn; D) Ag, Pb, Fe.
. Kakyto u3 cieayomux peakinuii HEBO3MOXXHO OCYIIIECTBUTH?
A) Cu + HCI —; B) Mg + H,SO, —;
C) Fe + Cl,—; D) CuO + H, —.
. YKaxXuTe psij, TAe NPEACTABICHBI TOJBKO METAJIbI.
A) B, Zn, Al; B) Be, B, C;
C) Zn, Mg, Si; D) Ca, Sr, Po.

10. Ykaxurte BCIICCTBO, KOTOPOC BCTyIHacT BO BSaHMOHCﬁCTBHe C

HMHKOM M 0o0pa3yeT IIMHKAaT.
A) H,SO,; B) H,O; C) NaOH; D) O

3
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§ 20 ) Iles10uHBIE METAJIBI

B uem npuduHa yCujleHusl memalludecKux ceoucme Welo4YHblX
memailloe C yeejludeHuem ux amomHblx macce?

DOnementsl autui Li, nvarpuii Na, kanuii K, pyounumit Rb, ne3unit
Cs, ¢dpannuii Fr cocTaBissi0OT OCHOBHYIO IOATPYIITY IIEPBON T'PYIHIBI
nepuoandeckoil Tadbnumsl (Tadm. 12).

e Jlumun Li, nampunu Na, kanuu K, pyououinn Rb, uyezui
Cs, ¢panyui Fr nazviearomcsa uie104HbIMU Memaiiamu.

o Tepmun “werounoit memann” cea3am ¢ pa3zvedarOuium
CBOUICMBOM 2UOPOKCUOO8 IMUX MEMAI08.

CTpoeHne aTomMoB. Ha BHemrHeMm QJICKTPOHHOM CJIOC aTOMOB
MCJIOYHBIX MCTAJJIOB UMCCTCA IO OAHOMY S-3JICKTPOHY, U IIODTOMY
OHH BXOJAT B CEMEHCTBO S-2JIEMCHTOB.

XapaKkTepuCTHKH IEJOYHBIX METAJJI0B Tabruya 12
Dne- XuUMu- OTHO- Iopsia- DIeK- Temme- ITmot-
MEHT | YeCKHWU | CUTEJIbHAsl | KOBBIM | TpOH- parypa | HOCTb,
CHMBOJI| aToOM- HOMED, Has rIaBJie- Kr/Mm?
Has Macca | 3apsja | KoHpu- Hus, °C
sapa | rypanus
Jutuit Li 6,939 3 [He]2s! 180,52 534
Harpwit Na 22,989 11 [Ne]3s! 97,79 971
Kamuii K 39,102 19 [Ar]4s? 63,63 862
PyOuanit Rb 85,47 37 [Kr]5st 39,03 1532
Le3wnit Cs 132,905 55 [Xe]6st 28,36 1873
dpaHnui Fr 223 87 [Rn]7st 26,83 2480

B xumMu4Yeckux peaknusX IIEJIO0YHBbIE METaJJIbl JIETKO OTJa-
IOT CBOM BAJICHTHBIE 3JEKTPOHBI U INPEBpaAlIalOTCI B HOHBI C
3apsiiom +1. Illemounbie MeTaNabl ABISIIOTCI CAMBIMHU CUJIBHBIMU
BOCCTAHOBHUTEIISIMU U BO BCEX COCAMHEHUAX MPOSBISIOT CTEICHbB
OKMCJIEHUs, paBHYIO +1.

C Bo3pacTaHueM 3apsijia siiecp aTOMOB YBEJIHUYHUBAKOTCS YHUCIIO
AJIEKTPOHHBIX CJIOEB U pAaJAUYChl AaTOMOB, YMEHBIIAIOTCS CHUJIA
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NPUTSAKEHNUS] BHEIIHUX JJIEKTPOHOB K SIAPY U DHEPTUSA UOHU3ALMUH,
YCUJIMBAETCsI aKTUBHOCTh MeTaanaoB. @paHUUNU HE BCTpeyaeTcs
B IIPUPOJE, 3TO — MCKYCCTBEHHBIW paJUOAKTHUBHBIN DJIEMEHT,
U NODTOMY CpPEAU CYLIECTBYKOIUX METAJJJIIOB CaMbIM CHUJBbHBIM
BOCCTAaHOBHUTEJIEM U CaMbIM aKTHUBHBIM SIBJISIETCS LIE3UU.

buojsornyeckoe 3HaueHue MEJOYHBIX METAJIJIOB M MX
NpYMMeHeHue

Cpeau mieJo4YHBIX METAJJIOB JUTHUMK oOJagaeT CTUMYJIHU-
pYyIOIIUM, TEPATOTEHHBIM U aHTHUJICTIPECCAHTHBIM CBOWCTBaMu. B
MBIIICYHONW TKaHHW 4dejoBeka comepkurcs 0,023-10* % nutus, B
kpoBu — 0,004 mr/n. ExxenHeBHO ¢ MUIE B OpTaHU3M 4YEIOBEKa
noJkHO nmoctynathk 0,1-2 mMr sToro anemenTa. OTpaBisitonias 103a
autus 92-200 mMr. B opranu3me 4eslOBEKa COJEPIKAHUE JIUTHUSA
cocTaBisieT B cpeaHeM (Ha 70 kr Beca) 0,67 mr.

ConepxaHue HATpUSI B MBIIIEYHOW TKAaHU YEJIOBEKAa COCTABJISIET
0,26-0,78 %, B xoctHOM Mo3re — 1,0 %, B kpoBu — 1970 mr/m.
ExxenHeBHO ¢ mumied B OpraHuM3M YeEJOBEKA JOJI)KHO IMOCTYIaTh
5 T HaTpus. DTOT 3JIEMEHT HETOKCHYEH. B opranusme desioBeka
coJeprKaHUEe HATpUs cocTaBiasieT B cpeaHeM (Ha 70 xr Beca) 70 T.

KonunuecTBO Kalusi B MBIIIEYHOM TKAaHU 4Ye€JOBEKa COCTABIISIET
1,6 %, B kxoctHom mo3re — 0,21 %, B kpoBu — 1620 mr/m.
ExxenneBHO ¢ mumeld B OpraHu3M 4YeJIOBEKA AOJI)KHO MOCTYIaTh
1,4-3,4 r kanusg. OTpaBastouiasg jgo3a paBHa 6 r. B opranusme
JeJioBeKa B cpeaHeM coaepxkutcs (Ha 70 xr Beca) 250 T kamus.

Harpuii 1 kanuii — Ba)XHEUIINUE JJISI KU3HEACSITECIBHOCTHU YeJ0-
BeKa 3JieMeHThl. Kanuli-HaTpueBblii “Hacoc” B KJIETKAaX »XHUBbBIX
OpPraHU3MOB HEOOXOAUM JIJIsl OCYIIECTBJICHUS XKU3HEHHO BaXHOU
OMOXMMHUECKOW JESITEILHOCTHU y dYeJOoBeKa (HOpMaliu3alus
JIaBJICHUSI KPOBU, CTUMYJSIUS CEPACYHON MBINIIIBI), a TaKXE JJIsI
obecrieyeHnsi TOCTABKU COJIEBBIX PACTBOPOB OT KOPHS K JIUCTHSIM
U WHTCHCHU(PUKAINH TTporecca (OTOCUHTE3a Y pacTeHUU. XJIOpUI
Hatpuss NaCl, u3BecTHBI KakKk IMOBapeHHAas COJib, SIBISETCH
HEOOXOJIMMBIM BEIIECTBOM JJIsI )KHUBBIX OopraHu3mMoB. [loBapeHHas
COJIb MUPOKO HCIOJb3yeTcs B Meaunuue (pusmomorudeckui
pacTBOp), B NUIIEBON U XUMHUYECKONW NMPOMBILIJIEHHOCTH. ['nay-
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O6eposa conb Na,SO,-10H,O nmpumensercs B meaunune (cnabu-
TEJIbHOE CPEJCTBO) U B XUMHUUYECKON MPOMBINIIICHHOCTU. UnIHii-
ckas cenutpa NaNO, B GONbIIMX KOJMYECTBAX HCIOJL3YETCS B
CEJIbCKOM XO35HCTBE Kak ynoOpenue. OOe3BOXKEeHHAsT cojaa Na,CO,
u kpuctannudeckas coaa Na,CO,-10H,O npuMeHSOTCS B IPOU3-
BOJCTBE CTEKJIa, Mblja, NIPU MOJTYUYECHUHU HATPUEBBIX COCIMHEHHUMH,
JIJIsl CMSITYCHHU ST BOABI B MAapOBBIX KOTJIaX, MPOU3BOJCTBE KPAaCOK,
OyMaru, a Tak»Xe B OBITY.

Kanuit umeet OGonpmoe 3HaueHUE s pacTeHuid. HegqocrtaTtok
KaJus NPUBOJUT K CHUXKCHUIO YPOXKANHOCTU M KaueCTBa CEIbCKO-
XO3MCTBEHHOU NPOAYKIHHU. Takue COeAUHEHUS Kaaus, KaK XJO-
pua KCl, aurpar KNO,, cynspar K,SO,, kap6onar K,CO, (ume-
€TCsI B PACTUTEIBHOMU 30Ji€) IPUMEHSIOTCS B Ka4eCTBE YJOOpEHUH.
Pybunuii obmamaer CTUMYJIUPYIOINIMMHU CBOMCTBaMHU. B MbIinied-
HOM TKaHHU 4YeJOBeKa ero cojaepykanue coctapiusietr 0,1-5-10 %, B
KpoBu — 2,5 Mr/n. Pybunnit mamortokcuueH. ExxeqHeBHO ¢ mumiei
B OpraHu3M 4YeJOBEKa JIOJI)KHO moctynathk 1,5—6 mr. B opranusme
YeJIOBeKa coAepKuTcs B cpeaHem (Ha 70 xr Beca) 680 mr pyowu-
nus. ConepxaHue Me3usi B MBIMIEYHOW TKAaHU YEJIOBEKAa PaBHO
0,07-1,6 -10 * %, B xocTHOM Mo3re — 1,3-5,2-10°¢ %, B KkpoBHU —
0,0038 mr/n. EsxxemHeBHO ¢ MHUIIEH B OpTaHU3M YEJIOBEKa JIOJKHO
noctynats 0,004—0,03 mr ne3us. Lle3uil HETOKCHUYEH.

JaemenTsl 3YH: nutuii, HaTpuii, Kanui, pyouaui, 1e3ni,
dbpaHOuii, MEJTOYHBIA METalJd, CTPOCHUE aToMa, OMOJIOTHYECKOE
3HA4YCHUE.

BOl'[pOCbI H 3aJaHUusA

1.| Kakue naeMeHTHI IBASIOTCS IICJIOUYHBIMU MeTaljJaMu?

2.| IloueMy 1e3UH CUUTAETCSI CAMBIM CUJIBHBIM BOCCTAaHOBUTEIEM U
CaMbIM aKTHUBHBIM CpEId METaJIJIOB?

3.| O6bsicHUTE OMOJOrMYECKY 3HAUYUMOCTh KaJIUsl U HATpUs s
OpraHu3Ma 4YeJIOBeKa.

4.| Pacckakxute 0 OMOJIOTUYECKOM 3HAUYCHWUHW HATPUS JJIsI OpraHu3Ma
qyeJoBeKa.

99



§ 21 ) CBoiicTBa HATPUA U KAJMA U UX BaKHelIue

COCIMHCHU A

Kakxue coeounenus Hampus U Kauaus, ucnojibsyemsle
6 JiCU3HU, 6bl 3Haeme?

Na (+11) 2; 8; 1 1s%2s22p°®3s?

o™ C T r’C P, r/em? E, B OTKpBIT
97,79 883 0,971 -2,71 I Jlesu, 1807 .
NaCl,Na,SO,10H,0, Na,AlF,,
KCI'NaCl, Na,B,0,-10H,0,
NaNO,, Na,0-ALO, 6SiO,,
TOJIEBOM 1IMaT
NaH,
AICKTPOIIH3 NaNH,+H,,
NaCI —_— Na —_— Nazoz’
NaOH,
Na,O,
NaHal,
Na,S.
LHpHMeHeHHe —l MenunuHa, TpOU3BOJACTBO MUHEPAIBHBIX
YAOOPEHUHN, OXJIAIUTEIb B aTOMHBIX
peakTopax.

Pacnpocrpanenue B npupoae. Hartpuili u xkanuil mupoko
pacopocTpaHEHbl B INPUPOAE, HO BXOJASAT B COCTAaB MHOTHUX
TOPHBIX MOPOJI U MHUHEPAJIOB TOJHKO B BUAE COCIUHECHUN. XJIOPU
HaTpus (HOBape€HHasl COJIb) COJIEPKUTCS B O3€pHOI, MOPCKOU U
OKEaHWYEeCKON BOJIe, B OTJACIBHBIX CJIydasiX BCTpPEUaeTCs B BUJIC
KaMEHHOM COJIM B MOJA3EMHBIX CJI0IX TodmuHOU mo 100 m.

I'may6eposa conr Na,SO,-10H,O u yunuiickas cemurpa
NaNO, — Takke HaTpuUeBble COCIUHEHHs, KOTOPbIE HIUPOKO pac-
MMPOCTPAHEHBI B IPUPOJIE.

Kanuii BXoOAUT B cOoCTaB TaKUX COEJIMHEHUMN, KaK CHUJIbBU-
nut KCI-NaCl, maaniickas cenutpa KNO,, xapHanaur
KCI-MgCL,- 6H,0, a Takke B COCTaB PaCTEHHM.
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K (+19) 2; 8; 8; 1 1s%2522p°3s23p4st

T.,.°C T...°C p, T/cm? E.B OTKpBIT
63,63 774 0,862 -2,71 T.Jdesu, 1807 .
CunpBuaur KCI NaCl,
kapHanut KCI-MgCl,:6H,0,
kanaut KCI-MgSO,3H,0,
oproknaz K,0-Al,0,6Si0,.
KCl,
KH,
BJIEKTPOJIN3 K o o
2 220
KCl ——> — -,
K,O,
| IMpumeHeHne | KHal
Menuina,
MPOHU3BOJICTBO YEPHOTO MOPOXa,
IIPOM3BOJCTBO MUHEPAIbHEIX yIOOPEHHI,
OPOU3BOACTBO CIIUYEK,
HOJ'Iy‘IeHI/IC THTaHAa,
OXJIagUTEJIb B aTOMHBIX peaKToan.
e B Y30exucmamne kKanuiinvie coau o0oobviéearwomcs e\

mecmopoyxucoenuax Tyooxkam e Kawkaoapwvumnckoii
oonacmu u Xooxcaukan ¢ CypxanoapouHckou ooéaracmu.

e Kamennana cone (xaopuo nampusn) ooodvieaemcs
6 mecmopoxuoenuax Xooxwaukxkan, Tyooxkam,
Bbapcakenvmec, Baiibuuakan, Akkana.

e Ha Kynepaockom coooeom 3aeoode ¢ Kapaxkannakcmane
évipadamuvlearomcsa pa3iuiuHnsle 6UObL COObl.

e Ha ocnoge Tenakomanckozo mMecmopoxicoeHus KaauilHblxX
coneit ¢ /[exkanavaockom paiione Kawmkaoapvunckoii
obnacmu nocmpoen /[exKanabaocKuil 3a600 KaaUUHBIX

o yoobpenuii. )

IMonyyenue. B MpOMBIIIIIEHHOCTH HATPUM U KaJIMM NOJYyYarOT
IIyTEM DJISKTPOJM3a U3 pacIljlaBJICHHbIX conueil. Hanpumep, pacnias
XJIOpU/Jia HATPUSL JUCCOLUPYET HAa COOTBETCTBYIOLUIUE MOHBI:

NaCl = Na® + CI-.
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[Ipn mponyckaHUM MOCTOSTHHOTO JJIEKTPUUYECKOTO TOKA MOHBI
HaTpUs HANpPaBISIIOTCS K KaTOAYy MU, ONPUCOEAUHSSA DJIEKTPOH,
BBIJAEASIOTCS B CBOOOJHOM BHUJE; MOHBI XJIOpAa HPUTITUBAIOTCA
aHOJIOM W, OTJAaBasl 3JICKTPOH, BBIJEIISIIOTCS B BHJE CBOOOIHOTO
XJIOPUCTOTO Tasa:

Na® + & — Na°, 2CI — 28 — C12, Cl + Cl — CI;.

Pduszunuyeckue cpoiicrpa. Harpuit m kanuu — MArkKue meral-
bl cepeOpucToro nsera (cm.tadis.12). [lomoOHO TUNHMYHBIM MeETaJl-
JJaM HaTpUH M KaJIuil 00JIa/latOT BBICOKOM DJIEKTPO- U TEIJIOMPO-
BOAMMOCTBIO, METAJIJINUYECKUM OJIECKOM, MJIACTUYHOCThIO. MOHBI
HATpHUs U KaJaus OKpalIMBaIOT IJIaMs B XapaKTEpPHbIC I[BETA: HaT-
puil — B KeNThIH, Kaduil — B OnenHo-¢uoneToBblin. [lo atum
CBOMCTBAM OMNPEJECISIIOT UX COCTUHECHUS.

Xumuueckue cpoiicrpa. Kak m Bce mMEIOYHBIE METallJabl,
HATpUM U KaJIUM ABJISIOTCS CUJIBHBIMM BOCCTAaHOBUTENsIMU. OHH
BCTYNAKOT BO B3aWMMOJEHCTBUE CO BCEMHU HeMeTalslaMHu. B coenu-
HEHUSAX BCErja IPOSIBISAIOT CTEIEHb OKUCIEeHUs +1.

IIpu ropeHun HaTpus U KaJusg B NPUCYTCTBUHU KHUCIOpPOJa
obpasyrorcs nepokcuasl Na,O, u KO, (unn K,0,), a Takxkxe Na,O un
K,O B kayecTBE MOOOYHBIX MPOAYKTOB (YUCTHIE OKCUBI TIOJYYarOT
IIpU HarpeBaHUM MEPOKCHUIOB C METAJIJIOM):

2Na + O,—~ Na,O_, Na—-O—-O—Na,
4Na + O, — 2Na,O, Na—O-—Na.
N3 mienodHBIX METaJIJIOB TOJBKO JUTHUH 00pa3yeT OKCHI,
BCTynasi B peakuuro ¢ kuciopogom: 4Li + O, = 2Li1,0.
Uucteiii Na,O nu K,O nonyyarT myTemM BO3AEUCTBHA Ha UX
HEPOKCHUIbI METAJIIJIOM: NaZO2 + 2Na = 2Na20.
Ha Bo3anyxe HaTpuil U KaJui ObICTPO MOKPHIBAIOTCA OKCUIHBIM
CJIOEM, ITOATOMY HUX XPaHAT B KEPOCHUHE.
[Tpn B3amMoOJEMCTBUMU HATPHUS U KaJiMs C rajoreHaMu ooOpasy-
FOTCS XJIOPUIBI, @ IPU B3aUMOJEUCTBUU C BOOJOPOAOM — T'HMIAPHUIBIL:
2Na + Cl, — 2NaCl (xnopua HaTpus),
2K + Cl, — 2KCI (xsiopun kanus),
2K + H, — 2KH (ruapun kanus).
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I[Ipu B3aumonelCcTBUU HATPUS U Kajus C cepoil oOpa3yroTcs

Cynb(HIbL: 2Na + S — Na,S (cynbbun narpus),
2K + S — K,S (cynbdun xanus).
CoenvHEHUs HATPUS W KaJus C HEMETaJlJaMU — TBepabie

COEIUHEHUS C MOHHOU CBI3BIO.

IIpu OOBIYHBIX YCJIOBUSAX HATPUU U KaJuh OypHO pearupyroT
C BOJIOW: peakIusi MOXKET IMPOTEeKaTh C TOPSHUEM HJIHU B3PHIBOM. B
pe3yiibTaTte 00pa3yrTCs THAPOKCUJT HATPUS U KaJIHUs U BOJOPOI:

2Na + 2H,0 — 2NaOH + H,t; 2K + 2H,0 — 2KOH + H, 1.

Harpuii u xanuit Takxe OypHO pearupyror ¢ Kucioramu. llpu
Bzaumonaercteuu ¢ HCl, HBr, HI, H,S, H,SO, (pa36.) BeigenseTcs
BOJOpOoJ U ob6pasyercs conb: 2K + 2HCI — 2KCI + H, 1.

I'mapokcuaesl menounbix MeTtaiioB — NaOH, KOH, LiOH,
RbOH, CsOH. Xopomio pacTBopuMbl B BojAe. BcTymarT BO Bce
peaknuuu, OpucyIlue BCEM OCHOBaHUAM (cM. TeMy “OcHoOBaHUs B
y4yeOHHKe XUMHUHU 7 kjacca). [MaApOKCHIBl OKpaIInBaloT JIJAKMYC B
CUHUH, a PpeHondTaseud — B PO30BbII IBET.

I'mppokcun Hatpus NaOH Ha3pIBaloT €lie KayCTUYECKOU CO-
noii. {ns monyuenuss NaOH B nmaGopaTopHBIX YyCIOBHUSX Ha Me-
TAJJIMYECKUW HATPUM, OKCUJ WUJIU NIEPOKCUJ HATPUSA BO3AEUCTBYIOT
BOJIOM: NazO + HZO = 2NaOH.

B npompiminiennoctu NaOH nonydaroT nyTeMm 3JEKTpoju3a
pacTBOpa NOBAPEHHOU COJIU:

2NaCl + 2H,0 22222272, 2NaOH + Cl, + H, 1.

B paCTBOpPE€ Ha aHOAC Ha KaToIac

M'mapokcua kanus B 1a0OPaTOPHBIX YCIOBHUSIX TaK)Xe IMOJIYyYaroT
pU B3aUMOJICUCTBUU METAJIJIMYECKOIO KaJus M OKCHAA KaJIus C
BOJIOM, @ B IPOMBIIIJIEHHOCTH — MPHU JIEKTPOJIN3€E pacTBOpa XJO-
puna kanusi. [mapokcuabpl HATPpUS U KaJiusi UMEIOT OOJbIIOE
MIPaKTHYECKOE 3HAUYEHUE U UCTOJIB3YIOTCS B PAa3JIMUYHBIX 00JacTAX
IIPOMBILIJIEHHOCTH.
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TexkcTunbHas IPOMBIIIJICHHOCTH

IIpon3BOACTBO UCKYCCTBEHHBIX BOJOKOH

ITpousBoscTBO Oymaru

NaOH

HpOI/IBBoﬂCTBO MbL1a

Opra"nuyeckuii CHHTE3

ITony4yeHue Apyrux COCIMHEHUH HATPUS

IN NN NN

OuncTtka HE(PTEIPOLYKTOB |

IMNuapokxcua kanusi IPUMEHSIETCS JJISI MOJIYUYEHU ST pa3IUudYHBIX
cojiedl Kajus, >KUJIKOTO MbIJa, IIPU U3TOTOBJICHUM IIEJIOYHBIX aKKY-
MYJISITOPOB.

IMepokcun marpusa (Na,O,) — BemecTBO, 00pasyeMoe mpu ro-
peHuun MeTannudeckoro Hatpus. OH o0JiagaeT CroCOOHOCTHIO MOT-
JIOWATh YTJIEKUCIbIUN ra3. UMEHHO 3TO €ro CBOMCTBO HCIIOJIb3yETCS
B MOJIBOJHBIX JIOAKAX JJIsl TIOTJIOMICHUSI YTJIEKHUCIOrO ra3a, CKOMHUB-
IIEroCsl B IMTOMCHICHUSIX:

2Na,0, + 2CO, — 2Na,CO, + O, 1.
I[J'Ii[ MNOJIYUYCHHS TICPOKCHUTa BOAOPOAdA TAKIKC HCITOJIb3YCTCA IIC-

pokcup Hatpus. IIpu 3TOM mpoBOoAUTCS peaKkUusl B3aUMOICUCTBUSA
XOJIOJHOW CEPHOM KHCIOTHI U IIEPOKCHUIA HATPUS:

Na202 + HZSO4 = NaZSO4 + HZOZ.
Hanumure ypaBHEHUS peakIluii, MO3BOJISIONINE OCYIIECTBUThH

CIICAyrmue nmpeBpamecHuus, U BBICKAKHUTEC CBOC MHCHHC O I'CHC-
THYCCKOM CBSI3U MCKIAY COCANMHCHUIMUN HATPU:

NaCl - NaOH — NaHCO,
s Na,SO, . NaNoO,.
Na — Na,O, —» Na,CO,
JaemenThbl 3Y H: nmoBapeHHas cOJib, KAMEHHAsl COJb, CUJIb-

BUHHUT, riaybepoBa COJb, KapHAJIJIHUT, DJIEKTPOJHU3 MMOBAPSHHOU
COJIU, TIEPOKCUbI, €AKUIN HATPUU U €AKUU KaJIUU.
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Bomnpocsl u 3axanusa

1.| Packaxure 0 PU3NYECKUX U XMUMHUUYESCKUX CBOWCTBAX HATPUSI H
KaJusl.

2.| Cxonpko Bogoponaa (JI, H.y.) MOXHO TOJYYHUTH HNPU B3aM-
mojiericTBUM 46 r HaTpUsi ¢ BoAoOu?

3.| Kakoe komuyecTBO MeTajja Kallus noTpedyeTcs I MpPUuro-
toByieaust 700 r 8 %-noro pactBopa KOH?

4.| MOXHO 1M MOJYYUTh HATPUU U KAJUW ONyTEeM DJIEKTpPOIAHU3a
COOTBETCTBYIOLIUX PAacTBOPOB COJIEH?

5.| Hanumure ¢popMysbsl U Ha3BaHUS Ba)KHEUIINMX COJIEH HATPUS U
KaJius.

6.| B xakux HesxX UCHONb3YIOTCS COCNUHEHUs HAaTpUs U Kaiusa?

7.| Haitpute maccy ruapokcuga kaaus u 20 %-Hol cepHOM Kuc-
JIOTHI, HEOOXOAUMBIX IS TonyuyeHus 34,8 Kkr cyibdara Kaus.
8.| Haitnure ypaBHeHus peakuuii nonydenuss NaOH ¢ ucnonb-
3oBanueM Na, Na,O, BOAbI U TOBAPEHHOU COJIH.

9.| Hanmumure ypaBHeHus1 peakiiuil B3aumojeiicteuss NaOH c:

Co,, P,0,, H,PO,, CuCl,.

§ 22 ) ITpou3zBoaCTBO COABI

Ymo evl 3Haeme 0 makKux coeoOuHeHusx, KaKk 6e36o00Hasa cooa,
KPpUCMAaiiudeckas cooa, MUmvesds cood, Kaycmuveckas cooa?
B uem ux paznuuue?

Cona NazCO3 — OJIHO W3 BaXHEUIIUX COCAWHEHUU HATPHUS,
MMEIOINX NpakKTHYeCKOe 3HAuYeHHUE JJIsI HAapOJHOro XO03sHcCTBa.
Cona ucnoJyib3yeTcsi B Ka4eCTBE ChIPbsi BO MHOTMX OTpacisixX IIpo-
MBIIIJIEHHOCTH, B YaCTHOCTH, OHA SIBISAETCS OCHOBHOW COCTaB-
HOM 4YacThI0 IIUXTHI (CMECh CHIPbs, B3ITOrO B ONPEAECIECHHOM
COOTHOIIIEHNH) B IMPOU3BOACTBE CTEKJa, IPUMEHSETCS] IPU U3TOTOB-
JIEHNU OyMaru M3 LEJIJII0J03bl, B TEKCTUIBHON NPOMBIIIJIEHHOCTH,
IIPU NOJYYEHUHU MblLIa MyTEeM HEUTpaau3aluu >KUPHBIX KUCIOT, BXO-
JSIIUX B COCTaB )KMPOB M MacCeEJ, a TAK)KE CUHTETHUYECKUX KUPHBIX
KHUCJIOT, 1Js1 oOneryeHust OypoBbeIXx paboT npu noObiue HehTH, B
MIPOM3BOJCTBE MOIOIINX CPEACTB M3 HAQTEHOBBIX KHUCIIOT, IMOJydae-
MBIX OpH nepepaboTke HEPTHU, IPU CUHTE3E APYTUX COJIell HaTpHusl.
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B npupone cona BcTpedaeTrcs B HEeOOJBMIMX KOJHUYECTBAX,
HE CIOCOOHBIX YJOBJIETBOPUTH MOTPEOHOCTU MPOMBILIJIEHHOCTH.
[TosTomy Gosblioe 3HAaUEHUE UMEET CHUHTE3 COJbl M3 JCHIEBOrO ChIPbS.

[lepBas TexHoJIOrH4YecKasi cXxeMa CHHTe3a COJAbl Obljla Ipej-
noxeHa B XVIII Beke ¢ppannysckum Bpauom JI.JlebmanoM, KOTO-
pasi mojyuuijia Ha3BaHUE cyJdbdaTHOTro crnocoba, uiau crnocoda
Jlebnana. CymHocThs cnocoba 3akjrodajach B TOM, YTO IOBapeHHas
COJIb, B3AUMOJIEUCTBYSI C CEpHON KHCJIOTON, NEPEXOJUT B cysibdar
Harpus. Na,SO, npu HarpeBaHuH C YTJIEM MEPEXOAUT B CyJIb(u
HAaTpus, KOTOPBIA INpPU HATPEBAHUU C MOPOMIKOOOPaA3HBIM H3-

BACTHsIKOM oOpasyeT cony: NaCl — Na, SO, — Na,S — Na,CO,:

1) 2NaCl + H,SO, — Na,SO, + 2HCl,
2) Na,SO, + 2C — Na,S + 2CO, 1,
3) Na,S + CaCO, — Na,CO, + CaS!.

Jdnsa oraenenust coabl, 0Opa3oBaBIUICWCS MPU HAarpeBaHUU
C U3BECTHSIKOM, TBEPAYIO MAacCy pa3MeiabdyaroT B CHELHUAIbHBIX
MEJBbHUIIAX U PACTBOPSIOT B BOJE.

CaS nnoxo pacTBOpsieTCS B BOJIE, IOPTOMY PacTBOP OTAECISIOT,
ynapuBalwT, B pe3ylibTaTe 4ero coja Kpucraiaiaulyercs. M3-3a
JIOPOTOBU3HBI 3TOT CcMoco0 mo3aHee OblI 3aMEHEH APYyruM Oolee
SKOHOMHUYHBIM aMMHUAYHBIM CIIOCOOOM.

Ammuadnbiii cnoco0, npennoxenusi E.IConbBn, 3akitoyaeTcs
B HACHIIIIEHUN KOHIIEHTPHUPOBAHHOTO pacTBOpa MOBApPEHHOW COJIU
aMMHakoM, oOpa3ylomumcs Mmpu oOpaboTke XJIOpUaa aMMOHUS
ramreHol M3BECTHIO, 3aTeM (1101 JaBJICHUEM) 00pabOTKE yTIIEKUCIBIM
ra3oM M HAacChIIIEHHBIM pacTBOPOM IOBapeHHOU coau. PacTtBop ox-
JIAXXJAaeTCsl, U IPU DTOM IJIOXO PACTBOPUMBINA THAPOKApOOHAT HAT-
pHs BBITIaJIa€T B OCAJIOK, KOTOPBI MPHU HarpeBaHUH 00pa3yeT COAY:

1) 2NH,Cl + Ca(OH), — 2NH, + CaCl, + 2H,0,
2) NH, + CO,+ H,0 — NH,HCO,,

3) NH,HCO, + NaCl — NaHCO, + NH,CI,

4) 2NaHCO, — Na,CO, + CO, + H,0.
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Cona B Buge Na,CO,-10H,O sBiisieTcss KpUCTATIOTUAPATOM H
HCIIOJIB3yEeTCsI B KadyeCcTBE MoOIOmero cpeacrtBa. [Ipu BeICOKOTEM-
IepaTypHOM HarpeBaHUU OHA TEPEXOJHUT B KaJbIIMHUPOBAHHYIO
(06e3Boxkennyr) cony Na,CO, (kenesznas cona). Cona B BuIE
NaHCO3 Ha3bIBA€TCs MUIIEBOU COJOM, KOTOpas MCIOJb3YETCS B
pa3IHYHBIX OBITOBBIX IIEIIAX.

DaemenThl 3YH: 6e3BogHas comxa, KpUcTaJJIMmdeckas coja,
nuineBast coja, Meton Jlebiana, aMMHuadHBIN CII0COO.

Harusiaubie 3a1a4u 1 IPpUMepbI

p lIpumep 1. B xumuueckuit ctakan co 100 T BOABI ONYCTHIH
3,45 r MeTaniauyeckoro Hatpusi. Beluuciaure maccy oOpaso-
BaBIIErocsi THAPOKCHUIA U €r0 MAacCOBYIO JOJIIO B pacTBOPE.

P> Pemenme: 1) 3anmuimeM ypaBHEHHE PEaKIMH MPOUCIICIIIETO
XMMHYECKOIro Ipolecca:

3,45 X y
2Na + 2H,0 = 2NaOH + H, 1.
46 80 2

B pesynbraTre xmmMuueckoit peakumu obOpasyercs NaOH (X) u
BBIJIEIIsIETCS BoAopoa (V):
a) HaiimeM maccy oOpaszoBaBmierocst NaOH:

3,45 b 3,45-80
—_—=—, X=———=06r;

46 80 46

0) naiijem Maccy BbIICIMBIIErocs Bogopona H.,:
3,45 3,45-2
22 Y= 222 15

46 2 46

2) ompeneauM Maccy oOpa30BaBIIECTOCS pacTBOpa:
100 + 3,45 - 0,15 = 103,3 1;
BbIYMCINM MaccoByro noat0 6 T NaOH B 103,3 r pactBopa:

=L= 0.0 Omeem: obpazoBaiock 6 T NaOH,
103,3 >”7 7" wmaccosas noas NaOH B pactsope 0,058.

P> Ilpumep 2. [Ipu pacBopeHuH B BojAe | I THIAPHIa HEU3BECTHOTO
MeTasia Beraenunock 0,56 1 Bogopona. Onpeneaure HEU3BECT-
HBIA METaJll.
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P> Pemrenue. [Ipu pacTBOpEeHHH B BOJE THMIPHIOB METaJJIOB 00Opa-

3y€TCd OCHOBAHHC U BBIACIIACTCA BOIJOPOL. I/ICXOIUI u3 5TOro,
3allMIeM YpaBHCHHUC HpOI/ICH_IC,I[H_Ieﬁ XUMHYCCKOU PCaKIMn:

1 0,56
MeH_ + nH,O = Me(OH)_ + nH,,
A+n 22.4n
Haiinem maccy 4 atoMa HEM3BECTHOrO MeTalljia, C NOMONI[bIO
YpaBHEHUS: 1 _ 0,56
A+n  22.4n

0,56 (A+tn) =22,4n -1, 0,564 + 0,56n =224 n,
0,564 =224 n—-0,56n 0,54 =21,84 n.
Ecnu meTann ogHOBaJICHTHEIN: 1 = 1.
2184
Torma 0,564 = 21,84. Otcrona A=———=39,
0,56
4TO COOTBETCBYET OJTHOBAJEHTHOMY IIEJIOYHOMY METAJIy
KaJIuio. 3HA4YUT, I peaknuu Obln B3AT ruapua kanus KH. Ipu

BaJICHTHOCTH MeTaJijla, paBHOW ABYM HJIH TPEM, YCJIOBHE IMpHUMeEpa
HC yAOBJICTBOPACTCA. Omeem: ruapun kanus KH.

Bomnpocsl u 3axanus

1.
2.

Ilepeuncnute 06acTH MPUMEHEHHS COJIBI.
[Touemy ammuauyubiii cnoco0 (CoJbB?) 3KOHOMHUYHEE, UYEM
cynbdatubrii (JIebmana)? OOOCHYWTE OTBET.
Kakoit crtoco6 nosydyeHus: coabl MOXKETE NPEIJIOKUTh BbI?
PaccuutaiiTe pacxoa BceX BEIIECTB, HEOOXOAUMBIX HJIS TOJY-
yeHMs 15 KI KaJbIMHUPOBAHHOM COJbl aMMHAUYHBIM CIIOCOOOM.
Kakoe konmuectBo 96 %-HOro pactBopa CEpHOW KHCIOTHI
(©=1,84 r/mn) HEoOXOAMMO IS TIoJTydeHus 15 Kr ObITOBOM conbI?
Hannmure ypaBHEHHUsI peakOuM, MMO3BOJISIOIMINUX OCYUIECT-
BUTH CJIECAYIOLIUE IIPEBPALCHUA:
7o, |
a) Li - X - LiOH — Li?l;
L

6) Na— Na,O,—Na,O —-NaOH — Na,PO,.
l | 4 1
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Kajgpummii 1 Maramu

§23)

Kaxue coedunenus xanrvyus, npouzgooumsele 8 Yzboexucmane, bl
3naeme? B xaxux obracmsx onu npumeHsromcs?
PacnoJsiosxkenue B nepuoanuvecko radaune. Maruuit Mg u
kainbuii Ca — BJI€MEHThl OCHOBHOUW MOATPYNIbl BTOPOW TPYIIIbI
MMEPUOTNYECCKON TAOIHUIIHI.

* Jnemenmsl OCHOBHOU noozpynnsl émopoiu cpynnst Ca, Sr,
Ba naszwviearomca wenounozemenvnvimu memaniamu.
e Tepmun “wenounozemelibHvle Memannvl” CEA3AH C
azveoarnuium CEOUCMEOM UX CUOPOKCUOO8 U meM, YO
’
PAHbUie MPYOHOPACMEOPUMbBIE OKCUObI HA3BIBALUCDH
3emaamu.

CTpOCHI/Ie aToma. Ha BHemHeM QJICKTPOHHOM CJIOC aTOMOB
MarHvud U KaJlbHus MMCCTCH IIO JBa JJICKTpPpOHA, M IIO3TOMY OTH
3JIEMEHTHI BXOISIT B CEMEHUCTBO S-3JIECMEHTOB.

XapaKkTepuMCTHKU MAarHusl M KaJbLUUs Tabruya 13

Xumu- | OtHocu- | [lopsia- | Dnexr- Temme- ITnot-
DneMeHT | Yeckuii | TenbHas | KOBBIH | ponHas patypa HOCTb,

CUMBOJI [ aTOM- HOMED, [ xondu- | masie- Kr/m>

Has Macca | 33apsaA rypauus | musi, °C
saapa ’

Marnwuii Mg 24,305 12 [Ne]3s? 651 1738
Kanpnnin Ca 40,08 20 [Ar]4s? 850 1550

B xuMuYecKuX peakmusiXx aTOMbl 3THX METaJIJIOB KakK BOCCTa-
HOBUTEJM OTHAIOT ABa 3JIEKTPOHA, MpPEBpaAIIasiCh B HOH C 3apsigoM
+2. Bo Bcex COEIUHEHUSIX OHU MPOSBISIIOT CTENEHb OKUCIJICHUS +2.

PacnpocTpanenue B npupoae. Kaabiiuii 1 Maroui CUuTarOTCs
OJJHUMH M3 CaMbIX PacIpOCTPAaHEHHBIX JJIEMEHTOB B Iipupojae. B

3€MHOM KOpe cojiep>kaHue MarHusi cocrasisieT 3,35 %, kanpnus —
3,5 %. MHorue MuHepalbl, Takue Kak Marae3sut MgCO,, KajabuuT
CaCO,, nosnomur CaCO,-MgCO,, runic CaSO,-2H,0O, ropeskas coib
MgSO, - 7H,O, cunukatbl — acoect CaO -3MgO - 4Si0, aBnsarorcs
MIPUPOAHBIMUA UCTOUYHUKAMHU ITUX IJIEMEHTOB.
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Ca (+20) 2, 8. 8. 2 1572572p°3523pas?
T,,,°C T, C p, rt/cm? E, B OTKpHIT
850 1480 1,55 -2,82 I'1eBu, 1808 1.

HssectHsk, men, mpamop, CaCQO,,
runc, anedbactp CaSO, - H,O,
anarut Ca,(PO,),,
¢ropamarur Ca,(PO,),F.

Ca H,,
IEKTPOIIN3 Ca(NO.)
372
cac, ——= |Ca| —
2 CaO,
Ca(OH),,
Ca,N,,
IIpumenenne CaHal
2’
LiBeTHass meTannyprus, Cas,
CTPOUTEIBCTBO, CaSO,.
CHJIMKAaTHasl MPOMBIIIIIEHHOCTb,
MEJIUIMHA.

N

B Y3o0exucmane umeemcsa okono 20 mecmoporicoenuil
mpamopa. B nacmosawiee epema mpamop oobvieaemcs 6
kapvepax T'azzan, Hypama, 3upoano.

* 3Zanacwvl ¢pochopumoe cocpedomouenvt 6 MecCmopoIHC-
oenuax Kapaxam ¢ Ilenmpanvnom Kouizviikyme u 6
Ceeepnom /ricemovimay. )

IMoanyuyenue. B npOMBIIIJIEHHOCTU KaJIbIUM U MAarHui IoOJay-
YalOT NYTEM 2JIEKTPOJIM3a PacliaBOB UX COJIEH.

CBoiicTtBa. Maruuii U KaJdblUMUNA — JIETKHE METaJJbl cepe-
Opucto-6enoro nBera. Ha Bo3nyxe oHM OBICTPO OKHUCISIOTCS,
o0pasys MJIeHKYy, KoTopas 3amumaeT meTtaaia. Kaaeuuit — Gosee
aKTUBHBIA METaJlJI, YeM MarHuul, ¥ B CHUJYy CUJIbHO BBIPAa>K€HHBIX
MICJIOYHBIX CBOMCTB XpPaHUTCSA B KepocuHe (Tadi.13).
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Mg (+12) 2; 8; 2 1s5?25s22p°®3s?
T,,,°C T, C p, r/cMm? E,B OTKpHIT
650 1090 1,74 -2,36 JIx. bisk, 1755 .

Marnesur MgCO,,
ropekas conb MgSO,-7H,0,
kapunannut KC1-MgCL,- 6H,0,

oneBuH MgSiO,.

MgH,,
Mg(NO:;)za

MgO - CaO, ». 3
D - Mg _— Mg(OH),,
MgCl,,. Mg.N,,
MgHal,,

MgS,

IIpumenenue

I/IHTepMCTaJIJII/I'-IeCKI/Ie COCOAUHCHUA, MgSO4

paKe€THasA TCXHHUKA,
CHUJIMKAaTHas MPOMBIIIJIICHHOCTD,
TEKCTUJIbHAA MPOMBIIIJICHHOCTD,

MMOJTYYCHHUEC KBACIIOB.

MeTannudyeckue CBOMCTBA y KaJdbLiMs U MarHus BbIPa>X€HBI
cinalee, yeM y IIEJOYHBIX METAJJIOB, IOTOMY YTO HAa BHEUIHEM
DJIEKTPOHHOM CJIO€ aTOMOB 3THUX METAJIJIOB Ha OJIHUH DJIEKTPOH
00JbIIe, YEM Y IIETOYHBIX.

MarHuii TOpUT OCJIENUTEJIbHBIM O€JIbIM IJJaMEHEM, B3aUMO-
JEUCTBYET C raJlOr€HaMHu M a30TOM, 4 TaK)KE€ BCTYNAET B PEAKLUIO C
YTJIEKHCIIBIM I'a30M U BOJASHBIMU IIapaMu:

2Mg + O, = 2MgO, 3Mg + N, - Mg.N,,
Mg + Br, - MgBr,,
2Mg + CO, = 2MgO + C,
Mg + H,O - MgO + H,*.
IIpn HOpMaJNIBHBIX YCIOBHUSX KaJIbIIUW JETKO B3aWUMOIACHUCTBYET

C KHCJIOPOAOM BO3AYyXa, I'aJIOrCHaMM:
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2Ca + O, — 2CaO (okcup Kaablus),
Ca + Cl,— CaCl, (xyiopuj KaJablusi).
I[Ipu HarpeBaHuM BCTyMaeT B pPeakIMIO ¢ a30ToMm, pochopom,
CEepoii, yriIepoaoM U BOJOPOIOM:
3Ca + N, — Ca,N, (HuTpun Kaiabuus),
3Ca + 2P — Ca P, (bochun xanbuus),
Ca+ S — CaS (cynpdung xanbius),
Ca + 2C — CaC, (kapOun Kanbuus),
Ca + H, — CaH2 (rugpun KaabIus).

Kak u 1mieouHbie MeTalddbl, KaJdbllUi OYypHO pearupyetT C
kucnoramu: Ca + 2HCI — CaCl, + H, T.

Pearupys ¢ Bonoll nmpu HOpMaJIbHBIX yCJIOBHSX, OH OoOpa3yeT
ruapokcu kaabuus: Ca + ZHZO — Ca(OH)2 + H, T.

IIpumenenune. Maruui U KajdblUM, @ TAKKE UX COCIUHEHUS
HCIIOJIB3YIOTCS BO MHOTHMX OTpacisiX HAapOJAHOTO XO3sHCTBa.
N3 MeTannmueckoro MarHvs M KajJdbIUs U3TOTOBJSIOT JIETKHUE
W NpOYHBIE CIJIaBbl. MarHuM HMIMPOKO HCHOJIB3yETCS B OCBE-
TUTEJIbHBIX pakeTax, Masikax, ¢ororpaduu. Kanpnuii u maraui
COCTaBJISIOT OCHOBY TAaKMX CTPOMUTEIbHBIX MaTE€pPHAJOB, Kak
acOecT, anebacTp, I'HIC, U3BECTh, MpPaMoOp, NPOCTONH U CHUIHU-
KaTHbIM KUpnud, neMeHT. Coam MarHvs M KaJlbLIUs IIHUPOKO
MNPUMEHSAIOTCS B MEIUILMHE. DTO — MAarHe3uT, JK)K€Hasi MarHe3us,
XJIOpUJI KaJbIlUsl, ITIOKOHAT Kadablius, Taabk U Ap. CoequHeHus
KaJbIlIMsI, B YAaCTHOCTHU HM3BECTh, HAXOASAT NMPUMEHEHHUE B MPOU3-
BOJCTBE CTEKJa, CTallu, 4yyryHa; KkapOoHaT KaJdbUHUsi U Talle-
Hasi U3BECTh — B YMEHBIIEHUHU KHUCJIOTHOCTHU IOYBBI, & TaKXE B
MMPOU3BOJCTBE PE3UHBI, KPACOK, 3yOHBIX macT (KapOoOHAT KaJIbIlus),
MPpU U3TOTOBJICHUH ONTHYECCKUX MPUOOPOB (MCITAHACKWUU MIMNAT), B
0ophOC C BPEAUTEIIIMHU CEJILCKOTO XO35SHCTBA.

[Ipo3paunblii pacTBOp THUAPOKCHUJA KaJIbLIUSI Ha3bIBaeTCs
W3BECTKOBOUW BOJOM, a Oesiblii BOOAHBIH pacTBOP — HM3BECTKOBBIM
MOJIOKOM. l'amieHass u3BECTh HIHUPOKO HCHOJB3YETCS B CTPOHU-
teabcTBe. C MOMOIIBIO M3BECTKOBOIO MOJIOKAa B MPOU3BOJICTBE
caxapa OYHMILIAIT COK caXapHOU CBEKJIBI.
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buogornveckoe 3Hauenue. Kaabiuuii 1 Mariuii OTHOCSTCS K
3JEMEHTaM, Ba)XHBIM B OHMOJIOTMYECKOM OTHOIICHUH.

Kakx m3BecTHO, )XM3Hb Ha HaIIEeHW IMJaHETE BO3HHKJA Ojaro-
Japsi KMCJIOPOAY, KOTOPbIM MOCTABJISIIOT B OCHOBHOM PAaCTEHMUS.
Kpome Toro, pacreHus 3aHUMarOT Ba)XHO€ MECTO B MHUIIEBOU
Heny, npeBpamias yrieKucJbli ra3, coaepKalluics B BO3AYyXe€,
OpU y4aCTHUHU COJIHEUYHBIX JIYy4E€Wl B OPraHUYECKHUE MOJEKYJIbl —
3amacHbIe NMUTAaTEeJIbHbIE BelleCcTBAa. B KiIeTkax pacTeHUU BTOT
NpOLECC OCYWECTBIAKT KOMIIJIEKCHl XJopomnjiacTa U XJOpPO-
bunmoBeie 3epHa, coAepkKallUe MAarHUM B KadyeCcTBE LEHTpajb-
Horo aroMa. CoeaqMHEHUS KaJdblUs B >XUBOU NMPUPOJE COCTaAB-
JISIOT OCHOBY OIMOPHO-JIBUTATEIIBHON CHUCTEMBI )KUBOTHBIX M 00Ja-
naoT 3amuTHONW GyHKkuuel. /JIlucOanaHc kKalblusi B OpraHu3Me
NMPUBOJIUT K ajlJIeprudyeckum 3aboJiIeBaHUSIM, a TaKXke K 3a00-
JIEBaHUSIM KOCTHOUW TKaHU. CBEpPTHIBAEMOCTh KPOBU U AKTUBHOCTh
HEKOTOPhIX (PEPMEHTOB HEIIOCPEACTBEHHO CBS3aHBI C KaJIbIIUEM.

(e Maznuii u Kanvuuilt — eajxcHellwue xumutuzcxu>
IJ1emMeHmul 01 6cex hopm HcU3HU.
e Macnun cocmaeénaem oOCHO8Yy XxJjaopo¢gunana,
BGLINOJIHAIOULE20 BANCHYIO (PYHKUUIO 6 pACMEHUAX.
* B cocmage kocmeu ncueomuwvix cooepyucumcsa 80%

ocgpama Kaibuus.
\_ doce Uy )

Conepxanue MarHusi B MbllieyHOW TkaHu cocTtasiseT 0,09 %,
B KocTHOM Mmo3re — 0,07-0,18 %, B xpoBu — 37,8 mr/n. Kaxnaeiii
JIECHb B OpPraHU3M C OHUIIEH AOJXHO moctymnarh 250-380 wmr
Maraus. B opraam3sme gemoBeka (Ha 70 KT Beca) COAEPKUTCS B
cpenHeM 42 r MarHusl.

Conepxanue Ca B MbimieduHol TkaHu gocturaet 0,14—0,7 %,
B KOCTHOM mo3re — 17 %, B kpoBu — 60,5 mr/n. ExenHeBHO ¢
NUIIeH B opraHusM Jo0JxXHO mnoctynate 0,6—1,4 r kanbnus. B
opranusme 4degoBeka (Ha 70 KT Beca) COIEPKHUTCSI B CPEIHEM
1,7 Xr xanpuus, Opu 3TOM OpuMepHo 99 % ero npuxonsitcs Ha
KocTH, a 1 % — Ha KpoBb U JTUMQPYy.

Coennuenue “Ackanpumii’, pazpabortanHoe npodeccopom
N.P.AckapoBbIM U pa3pelUIeHHOE K NMPUMEHEHUIO Ha MpPaKTHUKE
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MuHHUCTEpCTBOM 3JpaBooXpaHeHUs PecnyOnukum Y30ekucTaH,
HMEET B CBOEM COCTaBe KaJbIlMH M MarHuii, a takxe Oosee 20
MHUKpO3JIeMEeHTOB. biarogapsi cmocoOHOCTHU MOBBIINIATH UMMYHUTET
opraHm3dMa ACKaJdbIUH YCIIEIMIHO TPUMEHSETCI NPU JICUCHUU
3a00JIEBaHUU KOCTEH, KPOBH, OMACHBIX OMYXOJEH, MOJIUOMHUEIUTA.

B cocraBe xmopodunia — mUrMeHTa, y4yacTBYIONIETO B
npouecce GOTOCUHTE3a B PaCTEHHUAX, coaep KUTcs 3% marHus.
HenocrtaTtok coseit MarHusi IpuBOJAUT K OOCCIIBEYUBAHUIO JINCTHEB
pacTeHui, HapymeHHu (POTOCHUHTE3a M PE3KOMY CHHUXKXEHUIO
YPOKAUHOCTH.

Coeannenusi. Oxkcua xkaabuua CaO — oAHO W3 HMIHUPOKO
UCTOJBb3YEMbIX B HApPOJHOM XO3SHWCTBE BEIIECTB, KOTOpPOE
Ha3BIBAIOT TAaK>KE HETAIlICHOM U3BECTHIO.

B npoMbImIJI€eHHOCTH OKCHUJ KaJbIUS MOJYyYarwT B Iexax
“BapKu M3BECTH MYyTEM O0XKHWTa W3BSICTHSKA:

CaCO,—L— CaO + CO,1.

Okcua Kanplusi — TBEPAOE BEMIECTBO OEJIOr0 IMBETa, KOTOPOE
MOXHO BCTPETHUTh HA CTPOUTEJbHBIX IJiomaakax. OcraBasich
JI0JITO€ BpEMs Ha BO3JyX€, HAUMHAET B3aMMOJICHICTBOBAThH C CO2 u
BOJISIHBIMU TTapaMH BO3/yXa U yTpauWBaeT CBOU CBOWCTBA:

CaO + CO, = CaCO,.

Oxkcupa Kaapliisg OypHO pearupyeT ¢ BOJOH, peakIus MpoTeKaeT
¢ Beiiesiennem temna: CaO + H,O = Ca(OH), + Q.

OKcuJ KalbIUs HUCIIOJB3YETCI B OCHOBHOM JIJISI TTOJYyYECHUS
TUJAPOKCHUJIA KAJIbIHS.

I'mapokcua Kajabuusa — Ca(OH)Z. DTO COeAMHEHHUE KaJIbIIH,
Ha3bIBa€MOE€ TalleHOW H3BECTHIO, MPEJCTABISIECT COOON MOpUCTOE
BEIIECTBO O€JIOTO IBETa, MaJio pacTBOpuMoe B Boae(B 1 71 BOIBI
pactBopsiercs 1,56 r Ca(OH),).

I'amrenast m3BeCThb B CMECH C II€CKOM, BOAOH M ILIEMEHTOM
HUCIIOJIL3YETCSI B CTPOUTEJIBCTBE B KAa4e€CTBE BSIXKYIIErOo BEIIECTBA.
I'mapokcua Kanplusi BCTYIAa€T BO BCE PEAKIIMU, XapaKTEPHBIC IS
ocHoBaHuM (cM. TeMy “OcHoBaHUs” B y4yeOHHKE XUMUU 7 Kjacca).

HN3BecTKOBOE MOJOKO — BOJHASI CYCHEH3HUs rallleHOW W3BECTH,
MOJIOKOOOpa3HbIM MYTHBIN pacTBOP.
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H3roroBiieHue BSOKYIIHUX BCIICCTB B
CTPOUTECJIILCTBEC

M3roroBienue XJIOPpHONW U3BECTH

N3BecTKOBOE
MOJIOKO

IIponsBoncTBo caxapa

TIpon3BOACTBO mpenapaToB i OOPLOBI C
BPEIHUTEISIMU CEIBCKOTO XO35IMCTBA

ITomydyenne n3BECTKOBOI BOJIBI

HN3BecTkOBass Boga — HACBHILIEHHBIM pAaCTBOpP TrallieHOW H3BEC-
TU, NOJIYYEHHBIN (QuUIbTpaliueil M3BECTKOBOro MoJjioka. M3BecT-
KOBasi BOJA SIBJISIETCS pEaKTUBOM JJIsl YTIJIEKHUCJIOrO ra3a M BOJO-
pacTtBOopuMbIX KapOboHaToB. [Ipu mponyckaHuMU 4yepel3 Hee yrie-
KHCIIOro rasa pacteop mytueer: Ca(OH), + CO, = CaCO, + H,0.

B cnyuae nanpHelnmiero mpomnyckKaHHUs YTJIEKHCIJIOTO rasa
pacTBOp BHOBb CTAHOBUTCS NpPO3padyHbIiM, Tak Kak CO,, Bo3ueucT-
Bys Ha CaCO,, o6pasyeTt BogopacTeopumyto conb Ca(HCO,),:

CaCO, + CO, + H,0 — Ca(HCO,),.

Xuopuast usgectb CaOCl, 4BIACTCA OKUCIUTEIEM U UME-
eT OoJIpIlIOe 3HAYEHHE B HAPOJAHOM Xxo3siiicTBe. OHA MIUPOKO HC-
MOJIb3YETCS B KaueCTBE OTOENIMBATENSI B TEKCTHUJIBHOU M LEITIO-
JI03HO-O0yMaXHOW NPOMBINIJIICHHOCTH, a TaKXe KakK Ae3UH(PUIIH-
pyrouiee cpeacTBo. XJOPHYI H3BECTh MOJY4YalT IYyTEM BO3-
JICUCTBUSI XJIOPOM Ha TameHyl HU3BECTh:

2Ca(OH), + 2Cl1, = Ca(OCl), + CaCl, + 2H,0.

I'mne. 1) npupoaunsiii runc — CaSO, - 2H,0; 2) 000KKEHHBII
runc — (CaSO,), H,O; 3) 6e3soanniii runc — CaSO,.

OO00XKEeHHBIN TUIIC Ha3bIBAETCs TaK)Xe ajiedacTpoM:

2CaS0O,-2H,0 1s0—l70c, (CaSO0,),-H,O + 3H,0.

AnebacTp MHUPOKO UCIOJIB3YyETCs B CTPOUTEIbCTBE, MEIUIIUHE.
I[Ipu cmemmBaHUM €ro ¢ BOAOW oOpaszyeTcs OBICTpOTBEpACIONIas
macca: (CaSO,),-H,0 + 3H,0 — 2[CaSO,-2H,O].

®ocpar xkaabuusa [Ca (PO,),] — BcTpeyaercs B npupoje
B OCHOBHOM B BujJe ¢ocdopuTa M amaTuTa, a TaKKe B COCTaBe
KOCTEeH n 3yOOB 4UeJIOBEKa U KUBOTHBIX.
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DuaemenThbl 3YH: IICJI0OYHO3CMCIIbHBIC MCTAJlJIbl, CTPOCHHUC
aroMa, U3BCCTHAK, KaJbIUT, MCJI, MpaMOp, JOJIOMUT, TUIIC, TOPbKada

COJIb,

HCramcHasa HU3BCCTb, IralmicHasa HM3BCCTb, OMOJIOTUYECKOEC

3HA4YCHMUC.

Bonpocsl u 3anaHus

1.

b

*

10.

11.

12.

Pacckaxunure 06 OCHOBHBIX (PU3MYECKUX CBOMCTBAxX MarHus u
KaJIbITH .
B Bune kakuxX CO€IMHEHHUN MAarHvul U KaJblUW BCTPEUYAIOTCS B
npupoje?
Kak monydaroT KajJblMil B IPOMBIIIJIECHHOCTH?
Hanumurte ypaBHEeHHS peakIUW, BBIPAKAIOMNUX XUMHUUECCKUE
CBOMCTBA MarHus U KaJIbLIHS.
[louemy B mpupojie HEe BCTpeUaeTcss OKCUJ Kalblus?
CKOJIbKO HErameHOW HU3BECTH HAJO B3ATh JJIsI MOJyYEHUS 2 T
20 %-HOTO M3BECTKOBOI'O MOJIOKA, €CJIM B COCTaBe HeralieHoM
n3Bectu uMeeTcsa 90 % okcuma KanbIus?
KakoBo OMOJ0THYECKOE 3HAYEHHUE KAJbI M U Maruus?
Kak M0XHO M30aBUTHCS OT KHMCIOTHOCTH MOYBBI?
CocTaBbTe TAaOIUIy, OTPaKAKI[YI0 HUCIIOJIb30BaHUE KaJbIUI U
MarHusi B HApOJHOM XO3SIMCTBE.
Hanumute pedepar o 3HaueHUH KaJdblUsg U MarHus IJs opra-
HH3Ma 4eJI0BeKa.
Hanumure ypaBHEeHUS peakiMil, NO3BOJSIONIUX OCYIIECTBUTH
CIeAYIOIUEe TTPEeBpaAICHUS:

(ELa—>CaH2—>Ca(OI%)2—>CaCO3—>Ca1p—>CaC12.

i

C kako# 1eJbl0 TrameHasi U3BECTh HCIIOJIb3YETCS B CTPOU-
TENbCTBE?

§ 24 ) KecTKoCTh BOJIBI M CIIOCOOLI €€ CMATYeHUs

UYem omauuaromces opye om opyza ‘mackas” u “ocecmkasn” eooa?

N3BecTHO, 4TO ABE TPETHM HNOBEPXHOCTHU HALIEH IJIAHETHI
OOKPBITHl BOJOM. JKU3HB UEITOBEKA HEBO3MOXHO MPEIACTABUTH
0e3 Boabl. Boma, mcnonp3yemass B MOBCEJHEBHOU XU3HU U

116



IMIPOU3BOJACTBEHHBIX Ipolleccax, JNOJKHa OBbITh OYHMIIEHA 10
ONpeneJICHHON cTeneHU. B cocTtaBe MpUpOAHON BOABI COAEpkKATCS
XJOpUJbl MAarHus M KalblMsA, cylbdaThl, THUAPOKApOOHATHl U
JIpyrue npuMecH.

e /Kecmkaa 6oda — mo 6ooda, codepryucauiasa 0oavuioe
Konuuecmeo uornog Ca** u Mg**.

e Msazkas 600a — 3mo 6ooda, nHe cooeprcawas uornoe Ca* u
Mg** unu cooeprcawman ux 6 HeOGOILULIOM KOIUUECMEE.

KecTtkass Boga cuuTaeTcss HENPUTOAHOM A MHOTHUX
TeXHUYEeCKUX ueneu. I[Ilpu umcnoab30BaHUU KECTKOU BOABI CTEHKH
KOTJIOB OTOIHUTEJIBHBIX CUCTEM IMOKPBIBAIOTCS HAKUIIBIO, COCTOSIIEU
13 KapOOHATOB MarHus, KajlblMusg U Apyrux cojei. Hakuns
3aTpyAHsIET mpolecc oborpesa, NPUBOAUT K YBEJIMUYECHUIO pacxona
TONJMBA, K BBIXOJY M3 CTPOsI CTEHOK KOTJIOB. B kecTkol Boxae
IJIOXO MEHUTCS MBLIO, TaK KaK MOHBI KaJbIIUs U MarHus oOpa3yroT
C MBLIOM HE pacTBOPUMBIE B BOAE COCIAMHECHUS.

B ’kecTko#l BoAge HE NMPOBAPUBAKOTCS MICO, OBOIIH, 3€PHOBBIE,
13 TaKOH BOJBI HEJIb3sl IPUTOTOBUTH KAYECTBEHHBIN Yail.

PaznuuaroT BpeMeHHYI0 (KapOOHATHYI0), NOCTOSHHYIO, KaJb-
LIMEBYIO0, MAarHUEBYIO U OOIIYIO KECTKOCTH BOJBI.

-~

* Bpemennasa »xcecmkocms céa3aHa ¢ Haauvyuem 6 300;
cuopokapoonamos kanvyusa u maznusa [Ca(HCO,),;
Mg(HCO,),].

o IlocmosaHHasn )HceCMKOCMb C8A3AHA C HAUUUEM 8 800¢€
cyrvpamos u xnopuooe kanvyus u maznus [CaSO,,
CaCl; MgSO,, MgCL].

* Kanvuyueesan ryncecmkocmsv c8A3aHaA ¢ HAAUYUEM 6 600€|
cojleu Kaavyus.

* Macznuesasn ry»cecmkKkocms C8A3AHA C HAJIUUYUEM 6 600¢€]
coJiett MazHus:l.

» Oobuwan rxncecmkocms 00yC106/1eHA CYMMOU cOlell KaAlbUUus

& u maznus. J

JlJIst CHUKEHUS )KECTKOCTH BOJBI, UM €€ CMAIYEHUs NpuMe-
HSIIOT JUCTHUIIIANUIO (HEpPEeroHKy) BOJAbI, a TAaKXX€ XUMHUUYECKHE
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criocoOnl. IIpu xumMudeckux cmocod6ax MOHBI KaJblUs U MarHus
MEePEeBOJSATCS B HEPACTBOPUMBIEC COCIMHEHUS U 3aTE€M BBIBOISITCS
U3 BOJbl. BpeMEHHYI0 )KE€CTKOCTh BOJbI MOXHO YCTPAHUTH CIEAYIO-
HIMMH CIIOCOOaMH.

1. ITyTeM KunsTYECHUS:

Ca(HCO,), —» CaCO, ! + H,0 + CO, T,
Mg(HCO,), —» MgCO, ! + H,0 + CO, 1.

UToObl 3aBapUTh 4Yall, HY>)KHO BCKHUIISITUTH Bony. OOparure
BHHMaHHE HAa JHO MOCYIbl, B KOTOPOH MOCTOSHHO KHUIISITAT BO.XY.
Bbl yBUAHTE HEPACTBOPHUMYIO KAMHEOOpPa3HYIO HAKUIIb. DTO — COJIU
CaCO, u MgCO.,.

2. Jlo6aBiieHEeM HM3BECTKOBOI BOJIBI:

Ca(HCO,), + Ca(OH), — 2CaC03l + 2H,0,
Mg(HCO,), + Ca(OH), — CaCO3-MgCO3l + 2H,0.
3. BozaenicTBueM Hiejo4u:
Ca(HCO,), + 2NaOH — CaCO3l + Na,CO, + 2H,0,
Mg(HCO,), + 2NaOH — MgCO,! + Na,CO, + 2H,0.
4. lo6asnenuem conbl (Na,CO,), npu 3Tom nonsl Mg>" u Ca**
BBINAJAIOT B OCAJOK:
Ca(HCO,), + Na,CO, — CaCO3l + 2NaHCO,,
Mg(HCO,), + Na,CO, — MgCO,! + 2NaHCO.,.
HNonbl Kanbuus 1 MarHus BBIBOASITCS U3 pacTBOpa B BUJIE HE-
pacTBOpUMBIX KapOoHaTOB. [IOCTOSIHHYIO )K€CTKOCTH BOJBI HEIb35

yCTpaHUTh NMyTeM kKunsiyeHus. OHa ycTpaHseTcs Npu 100aBIIEHUHU
colibpl UM (pocdara HaTpUs:

CaSO, + Na,CO, — CaCO,! + Na,SO,,
3MgSO, + 2Na,PO, — Mg, (PO,),} + 3Na,SO,.
B npoMbIlIIEHHOCTH BOAY CMSIT4al0OT HOHOOOMEHHBIM CIIOCOOOM.

e Kamuonumor — m6€p0bl€ eodonepacmeopuMble eeuiecm-
ea, coOepofcamue 6 ceoem cocmaee KamuoHbl, Komopbslie
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N\

Mozym 0OMeHUBAmMbCA HA KAMUOHbI G6HEULHEU cpedb)
(Ca?, Mg*), a maxace noosuxcuvie kamuonst (Na*).

* AHuoHumul — meepovie 6000HEPACMBEOPUMbBIE 6elleCmEa,
cooeprcangue 8 ceoemM cocmaee AHUOHbBL, KOMOopble MOy
obmenueamovca na anuonwvt enewneil cpeon (SO, CI),
a makce NOOBUIHCHBIE AHUOHDL. )

Copnepxamiuecs: B Bojie noHbl Ca?’, Mg?', mpoxoas depe3 KaTu-

OHUTHYIO KOJOHKY, OOMEHHBAIOTCS Ha MOHBI Na“ U ocenarT B KO-
JIOHKE, a MOHBI HATpUs nepexonsat B Boay: Na,R+Ca**— 2Na“*+CaR.

R B xaTuoHHWTax — OpraHMYECKHUUN paJuKaJl CIOXKHOTO CTpOeE-

Hus. Eciu KaTUOHUTHI CHOCO6CTBYIOT OYHUINCHHNIO BOAbBI OT MOHOB
KajJdbludad U Mardusi, TO aHUOHHUTHI BBIBOOAT aHHUOHBI.

JaemenTbl 3YH: xecTkasi Boja, Msirkas Bojga, BpeMEHHas

KECTKOCTb, IMOCTOAHHAA KCCTKOCTb, CMATYCHUC KECTKOM BOAHBI,
HOHHUTBI, KATUOHUT, aHUOHHT.

Harnsiaawble 3a1a4M U NPpUMepPbI

p Ilpumep 1. 10 %-HbIli pacTBOp XJOpHUJA KaJbL U HUCHOJIb-
3yeTcsi B MEAUIIUHE JIJIsl JIEYEHUS] NPOCTYAHBIX 3a00€eBaHUM.
Kakoe xonmuecTBo (r) CaCl, ¥ AUCTHAITUMPOBAHHOM BOIbI
norpedyercs nist npurorosyeHus: 500 r pacropa?

P> Pemenue: 1) HalizeM mMaccy pacTBOPHMOTO CaCl,, nonsb-
3ysick GOpMYJIOW pacueTa NPOLEHTHONW KOHLUEHTpaUUU
pacTBOpa: u3 GOPMYJIbI

M(pacmsopumoe)

C = M(pacmeop) -100 % cnenyer

. C - M(pacmesop) 10%-500
M(pacmeopumoe) = 700 % :W

m(pactBopumoe) = 500 - 0,1 = 50 1;

=50 r uiau

2) B 500 r pactBopa counepxkanue CaCl, cocraBiser 50 r.
Macca pacTBOpuUTENsA, TO €CTh JUCTUIJIUPOBAHHON BOJIbI

paBHa m = 500 — 50 = 450 .
Omeem: 50 r CaCl2 u 450 T BOIBIL.
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P Ilpumep 2. ExxeqHeBHass HOpMa NOTpeONEeHUs KaabIUs
yesioBekoM coctaBiaseT 0,8 r. KopoBbe MOJIOKO COOEPKHUT
0,13 % xanprus. Kakoe KkonmdecTBO (I) KOPOBBETO MOJIOKA
HaJ0 BBINUBATH B JIEHb, YTOOBI MOJHOCTHIO YJIOBJIETBOPUTH
CYyTOYHYIO MOTPEOHOCTHh OpraHu3ma B Kainbliuu? CUuTanTe,
YTO KaJdbllMM HE NOCTyNaeT B OPraHU3M C JAPYTrUMH
MIPOAYKTaMHU.

P> Pemenne: 1) B KAKOM KOJIHMYECTBE KOPOBHEIro MOJOKA
conepxutcs 0,8 r kampuusa?

0,8-100
W =165T wunu

{ B 100 r momoka — 0,13 r Ca,

m (Kop.moJ.)=

x r monoka — 0,8 r Ca,
100-0,8
= O,T = 61l5r

Omeem: nHeobxonumo noTpebnsTh 615 T MosoKa.

P> IIpumep 3. 20 % opraHusMa 4elOBEKa COCTABIISAIOT KOCTH,
a 20 % xocteii — ¢ocdar kKanpuusa. 3Hasg Maccy Ballero
Tella, BBIYUCINUTE, KaKoe KOoJIn4decTBO (KT) pocdara Kanpuus
1 KaJIbIIUS COJIEP)KUTCS B BallleM OpTaHU3ME.

P> Pemenme: 1) BBIYUCIMM Maccy KOCTEN:

m(xkoctu) = 70 kr - 0,20 = 14 XT3}

2) 3nas, 9to 20 % xocren cocrapnser Ca,(PO,),, BeruucInm
maccy Ca,(PO,), B 14 kr kocreit:
m(Ca,(PO,),) = 14 xr - 0,20 = 2,8 kr;
3) BeruncauM maccy kanbuusa B 14 kr Ca,(PO)), :
a) M(Ca,(PO,),)=40-3+(31-2+16-:8)=120+62+128=

= 310 r/MOmBb;
6)[B 310 kr Ca,(PO,), conepxurcsa 120 kr Ca,

{ B 2,8 kr Ca,(PO,), — x xr Ca.

_ 2,8-120
310
Omeem: 2,8 xr Ca,(PO,), u 1,084 kr Ca.

120

=1,084 Kr.



BOHPOCLI M 3aJaHUA

1. B yeM cOCTOHUT pa3jauyue MEXJIY BPEMEHHONW U MOCTOSHHOM
’KECTKOCTBHIO BOJIBI?

2. KakoBa cTerneHb XE€CTKOCTHU PEYHOM, MOPCKOW U JI0KJI€BOHU
BOZBI?

§ 25 ) AJIIOMUHU T

Yem akmuenee memaii, mem ovicmpee oH oxuciasiemcs. Anromunuil
akmueHee dicene3a, 0OHAKO, noyem) OH YCmouuue Ha eozoyxe?

PacnoJyiokeHnue B mepHoOAMYECKOM TadJaMIEe 3JIEMEHTOB.
ANNIOMUHHUUA pPacnojoOXEeH B OCHOBHOW NOATPYIINIE TpeThbeu
rpynnsl MEePUOIUYECKON TaOIMIIBI MOA MOPSAKOBBIM HOMEpom 13.
Xumnueckuit cumBoil — Al. OTHOCcHUTEeNbHAasl aTOMHAs Macca paBHa
26,9815. AT'OMUHHUNA OTHOCUTCS K CEMEUCTBY P-DJIEMEHTOB.

Crpoenue atoma. Ha BHEmHEM 3JIEKTPOHHOM CJIO€ aToMa
AJIFOMUHUS UMEETCs TPHU DJIEKTPOHA.

3p!

_ 2 2 6 2 1 0 2

Al |13 [+13| -13| 1s?| 252 |2p° | 3s*> | 3p' | 3d 3sT T T 1 1]
"'

B xuMuyeckux peaknusax aToOM aJIOMHUHHUS OTAAa€T TPH
AJIEKTPOHA U MpEeBpalllaeTcs B UOH C 3apsjioM, paBHbIM +3. Bo Bcex
YCTOMYHMBBIX COCIMHEHUSAX OH IPOSIBIISIET CTEIIEHb OKUCJICHUS +3.

Pacnpocrpanenue B nmpupojae. AJIIOMUHUN — OJUH U3
CaMBbIX pacTpOCTPAHEHHBIX METAJJIOB B MPHUPOJIC, €T0 COACPKAHUE
Ha 3eMHOM mape coctaBiasgeT 8,8 %, a B 3eMHOU Kope —
7,1 %. B cBoOomHOM BHuae He BcTpedaercsa. M3BectHo G6onee 250
MHUHEPAJIOB, COJEpPKAIIUX B CBOEM cocTaBe antoMuHHUI. OCHOBHas
4acTh aJIOMHUHUSI BCTPEUAETCS B BUJE AJIFOMOCHUJINKATOB.

Al (+13) 2; 8; 3 1s522522p°3s23p?
Trmaoc Tkpmaoc P, r/cem? E, B OTKPI)IT
660 2500 2,7 -1,66 X.K.Opcren, 1825 r
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Kaomun Al,0O,-2810,-2H,0,
xkopynn AlO,,
6okcut AlL,O,-nH,O,
oproknas K,0-AlO,-6Si0O,,
nepenun Na,0-Al,0O,-2Si0,,.

ALQ,, —
s H

AICI,. Zs I .

i = | Na[AI(OH),],
ALQO,, AI(OH),,

IIpumenenue AIZSS,
Jlerkue cIiiaBhbl, AlHa139
DJIEKTPOTEXHHUKA, AlN,

OBIT, aJIIOMUHOTEPMUSI, Al(SO,),.

MOKPBITHE NTOBEPXHOCTHU CTAIU U
4yTyHa.

e Anmomocunukamol — 3mo coJjiu, codep.ucamue 6 Kauecmee
AQHUOHO8 AJIIOMUHUIL U erMHl/H:i, a 6 Kauecmee KamuoHO6 —
uwejiounole u uilejioUHo3eéme/ibHble memaJiiiibl.

K amomocunukaram otHocatcs nosnesor mnat K,0-Al,0O,-6Si10,
unn KAL[ALSi,O,],- (OH),, cmronsr K,0-2H,0-3A1,0,- 6510, nin
KAL(AISi,0,,))(OH),. B pesynbrare paspymeHus aarOMOCHIIN-
KaToOB 00pa3yroTcs TJIUHBI, HAaONpUMep, Oejiasi rJIUHA — KAaOJIMH
Al,0,-2810,- 2H,0. O6BpI9HO B IJIMHAX COJEpKaTCs mpumecu. B
COCTaB KOPYHJia aJIlOMUHUUW BXOAUT B BHUJE A1203. I'opable mopobl
6okcutbl — ALO,-NH,O Takxe coxepxar anromMuHui. B kayecTse
npuMeceil B UX COCTaBE HMMEIOTCS JKEJe30, MapraHell, OKCHU/I
KpeMHHUs. AJTIOMUHHUN MOJYyYalOT U3 OKCHUJIa aJIOMUHUS, OOKCHUTOB,
nepenunos (Na,K),0-AlO,- 2810, nunun (K, Na)[AISiO,].

CopepxaHue aJllOMHUHUS B MBIIIEYHOU TKaHU cocTaBiaset 0,07—
2,8:10* %, B kxoctHOM Mo3re — (4-27)-10* %, B kpoBu — 0,39
mr/n. ExxenHeBHO BMECTE C MUIIEH B OPraHu3M JOJDKHO MOCTYTaTh
2,45 mr anwoMuHus. B opranusme uenoBeka (Ha 70 Kr Beca)
COAEPKUTCS B cpeHEM 61 MI adtOMHUHHUS.
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IMony4yenune. ATIOMUHUN MOJYyYaKOT BIEKTPOTEPMUUYECKUM
cnoco6om. Ilpu sTom B pacnnasienHoM kpuonurte (Na,AlF)).
SIEKTPOJIUTOM SIBJISIETCS PACTBOPEHHBIN OKCUJ allOMHUHUs. B aTOT
pacriaB 100aBJIAIOT HEOOJIBIIOE KOJIWYECTBO (PTOpUAA aTIOMUHUS.
Takol JJIEKTPOJIUT XOPOIIO IIPONYCKAET BIEKTPUYECKHUU TOK.
OnekTposau3 nposoautca npu temneparype 800—-1000 °C. Yepes
pacniaB NMPONYCKAT MOCTOAHHBIN TOk cuyior go 80000 A wu
HanpsikeHueM 5—8 B. Ilpu 3ToM Ha KaTtoAe BbIACISIETCS aJllOMUHHUM,
a Ha aHOJE€ — KHMCJIOPOA, KOTOPBIM B3aUMOJEUCTBYET C aHOIOM,
U3TOTOBJICHHBIM U3 yTJepoja:

Al + 38 — Al°,

20> - 48 - O, O, +2C - CO.

DNIEeKTPOJIU3€ep, UCHOJIb3YyEMbIH B NMPOMBIIIJIEHHOCTHU (pHUC
14), U3TOTOBJEH M3 CTaJdW U U3HYTPHU INMOKPHBIT yIIEeM, Yroab-
HOE€ TOKPBITUE YEPE3 CTAJbHBIC CTEPKHHU MOAKIIOYEHO K OTpHUIlA-
TE€IBHOMY IIOJIOCY W BBIIIOJHSIET Poiab Karojaa. OnylleHHbIE CBEPXY
B pacIljlaB TOJICThI€ YTOJIbHBIC MJIACTUHKH BBIMOJIHSIIOT POJIb aHOJIA.
Co BpeMeHEM aHOJ pa3pyllaeTcs, NO3TOMY €ro NepUOJUUYECKU
OOHOBJISIIOT. DieKTpoau3ep padoTaeT HenpepbIBHO. OKCH aTIOMHU-
HUSI TAaKXXE MOJAETCs B DJIEKTPOJIMU3EP HENpPEepbIBHO. Uepes Kaxable
JIBOC-TPOE CYTOK HAKOMMUBIIWMNCS AJIOMHUHUU OTCACBIBAETCS C
NOMOWIbKO BakyyMa. [lolydyeHHBIN aJTIOMUHHUUN 3arpsA3HEH JKEJe-

Puc. 14. dnekmponuszep, ucnonv3yemvlit 6 RPOMbIUIIECHHOCHIU
014 NOJIYYEHUA ATIOMUHUA
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30M, KPEMHHUEM U JAPYTUMHU MPUMECIMHU HEMETAJJIHUYECKOr0 Mpo-
ncxoxgaenusa. [loatomy Ha ciaenyruie craiuv €ro O4YMINAKT
MOBTOPHBIM PAacCIJIaBJICHUEM U 3JIEKTPOJIU30M.

[Tpu monydyeHUn OKCUAA aJIOMUHHUS DJIEKTPOJIM30M W3 pacrijiaBa
kpuonuta (Na,AlF,) B KauecTBe 0TX0/a BBIIAEAAIOTCA PTOP U €ro
coenuHeHusi. TOKCMUYHBIE PTOPUCTHICE COCAMHEHUS 3arpsA3HSIIOT
okpyxarwiyto cpeny. [lonydyenue aartOMUHUS CONMPSIKEHO C OUYCHbB
OOJBIMIMMH 3aTpaTaMU DJIEKTPOPHEPTUU: IJIs moJydyeHus 1 T
amoMuHus pacxoayercs 13 — 17 Teicsiu kBT - 4 31€KTpOdIHEPTUH.

DaemenTbl 3YH: amoMuHHI, MOJICBOM INIar, ciarpoga, Oceias
rIIMHA—KAaOJIMH, OOKCUT, KPUOJIHT, AJIEKTPOTSPMUUIECKUN CIIOCOO.

Bonpocs! u 3aganus

1.| B xakom Bujae ajqrOMUHUN BCTpedaeTcs B npupoje?

2.| Kakue mepsl neiaecooOpa3HO MPOBOAUTH JJISI CO3JaHUS YUCTOM
9KOJIOTUYECKON Cpeabl Ha 3aBOJIaxX MO MPOU3BOJICTBY AJIOMUHUS?
3.| B KkakuXx meiasiXx UCHOJbB3YIOTCS HM3JCIUS U3 aJJIOMUHUS B
Xo3s1ucTBe?

§ 26 ) CBoilicTBa AJIOMUHHUA

Ilouemy uzoenusi u3 anlOMUHUA He 8CMYNAIOM 8 PeaKyuio ¢ 60001,
Xoms AnOMUHUL A8ALEMC 00CMAMOYHO AKMUBHBIM Memaniom?

PdusnyecKkue CBOMCTBA. AJIOMUHHUUW — TBEPABIU MeTalla
cepebpucto-06enoro nsera. [lmoTHocts 2698 kr/m* (2,698 r/cm?).
Temneparypa nunasieHus 660,5 °C. Xopouro npoBOAUT DJIEKTPHU-
YeCKUU TOK M Teryio. OH XOpOoLIO BBIKOBBIBAETCS M BBITATUBAETCA
B NmpoBOJOKY. M3 altOMUHUS MOXXHO HM3TOTOBUTH OYEHBH TOHKYIO
donery Tonmuuoit 0,01 mm (anromuHueBasi 6ymara). Ha ocHoBe
AJIIOMHUHUS TOJIy4YaroT pa3JIMYHbIE CIJaBbl, KOTOPhIE CUUTAIOTCS
LIEHHBIM CBIPbEM JIJIs1 HAPOJHOTO XO3SHCTBA.

Xumuueckue cpoiictBa. [Ipu oObiuHON TemIeparype ajro-
MHUHHUHN Ha BO3JYyX€ HE MEHSETCs, TaK KaK OH OBICTPO OKHCHIsIEeTCS
U MOKPBhIBAE€TCSA TOHKOMW NPOYHOU OKCHUIHOW MJIEHKOMN, KOTOpas
3alllUIIaeT €ro OT BOABI U Apyrux ¢axTopon: 4Al + 30, — 2A1203.
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IIpu ynaseHun OKCHUJAHOM MJIEHKU AJIOMHUHUU JIETKO B3aMMO-

JICUCTBYET C BOJOW, U MPU TOM BBIACISIETCS BOAOPO:
2Al + 6H,0 — 2AI(OH), + 3H, 1.

[Ipu HarpeBaHuM adOMHUHUM JIETKO B3aUMOJICHCTBYET C COJIS-

HOW M pa30aBJIEHHOW CEPHOU KHCJIOTAMH, BHITECHSSI BOAOPO:
2Al + 6HCI — 2AICI, + 3H, 1.

ANnOMUHUN He pearupyeT Nnpu OOBIYHOM TemmepaType ¢ KOH-
LIEHTPUPOBAHHOU a30THOU KHUCIOTOM, MOITOMY 3Ty KHUCIIOTY OOBIY-
HO XpaHAT B aJlOMHUHHEBOU mnocyne. OqHAaKO aJIFOMUHHNA BCTyHaeT
B PEAKIHUIO C pa30aBICHHON a30THOW KHUCIIOTOM:

Al + 4HNO, = AI(NO,), + NO + 2H,0,
8Al + 30HNO, = 8AI(NO,), + 3NH,NO, + 9H,0.

ANIOMUHHUMN JI€TKO B3aMMOJECHUCTBYET C pacTBOpaMHU IIejoUeit ¢

BBIJICJIECHUEM BOJOPOJA:
2Al + 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,1

(Na[Al(OH),] — TeTparuapoKCcoaaOMHHAT HATPU).

IIpun HarpeBaHuU aNOMHUHUI B3aUMOAEUCTBYET C rajlor€HaMH,
dbochopom, cepoit, a30TOM, yTIEPOIOM:

2Al1 + N, — 2AIN (HuTpHa allOMHAHUA),

Al + P — AIP (bochun anromunus),

2A1 + 35S — ALS, (cynbdua anromMunus),

4A1 + 3C - Al,C, (xkapOun amomMuHus),
2Al1 + 3Cl, — 2AICI, (xn0pua anOMUHHS).

ATIOMUHHUN B3aUMOJICUCTBYET TaKXke C
OKCHUJIaMU MHOTHUX MeTasiioB. Ecinu antoMuHUMI
cmematb ¢ okcupamu xeneza(ll, 1II) u
IMOTHECTHU K CMECH PAaCKaJCHHYIO MPOBOJIOKY,
TO TpousoiaeT OypHass dK30TepMHUECKas
peakuus (puc.15.):

8Al + 3Fe, O, — 4A1,0, + 9Fe + 3300 xJIx. Puc. 15.

Boccmanoenenue
oKcuoa rcenesa
¢ nOMouwbIo
AIOMUHUSL

B pe3yabpraTre peaknuu CMeCchb Harpeercs
o 3500 °C. IIpoayKTel peakUMU — OKCHUI
aJIOMHUHUS U KeJie30 OyayT B pacljaBI€HHOM
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coctosauu. CMech aJIlOMUHUS C yrapom Keje€3a, Ha3blBacMasd
TCPMHUTOM, B HCKOTOPLIX CJIydasdX HNPUMCHIACTCA AJIsd CBAPKHU
MCTAJIJI0B.

® Aﬂmmunomepmuﬂ — cnocoo noJjiyuenus memaiyiia nymem
80CCHIAHOB/ICHUS €20 OKCUOO08 C nomouibro AJjilOMUHuU-.

ANOMUHOTEpMHUS OblJla BOEPBBIE OTKPHITA PYCCKHUM YUYEHBIM
H.H.bekeToBbIM. DTOT METOJ MPUMEHSIETCS B METAJIJIy prUuYeCKOMN
NPOMBIIIJIEHHOCTH IJIsl MOJIy4E€HHUsI Xpoma, MapraHiia, BaHagus,
IIUPKOHM S, TATAHA U3 UX OKCHJIOB.

JaemenTbl 3YH: anioMuHuUN, CTPOEHHUE aToMa, PaclnpocT-
paHEeHHuE B NMPUPOJE, NOJYUYECHHUE ATOMHUHUS BJIEKTPOTEPMHUUECKUM
cnocoOom, pU3NYEeCKHEe CBOMCTBA, aJIIOMUHOTEPMUSI.

BOHpOCBI M 3aJaHUA

1.| Kakue npupoaHbie COCTMHEHUS aJIIOMUHUS Bbl 3HaeTe?

2.| Kakoii cocTaB UMEET 3JIEKTPOJUT B HPOU3BOJICTBE AJIOMUHUSA?

3.| Kakoe koau4ecTBO aJdOMHUHHUS HEOOXOAMMO HJsI BOCCTa-
HoBieHus 39 r okcuma xpoma (II1)?

Pacckaxute, B KAaKUX OTpPaACHSIX UCHOJIB3YETCS AJTIOMHUHUU.
OmnpenenuTe MPOUEHTHBIA COCTAaB CIJIaBa AJIOMHUHHUS U MEJH,
ecnu npu B3auMmoaecTBuu 10 r 3TOro cmjiaBa ¢ U30BITOYHBIM
KOJIHUYECTBOM COJSHOW KHUCIOTHI moaydeHo 6,72 n (H.y.)
BOJZIOpOAA.

6.| B 1827 rony Hemenkui yuensii ®@. Benep nonydus aartioMUHUN
canepyromum crnocobom: AICI + 3K — 3KCl + Al. Ckonbko
METaJIJINYECKOrO KaJiusi HaJ0 B35ATh, YTOOBI MOJYYHUTH JTaHHBIM
crrocooom 5,4 Kr aJroMUHUS?

7.| Hanumunte ypaBHEHUS] peaKIUil, MO3BOJSIONINX OCYIIECTBUTH
CIIeAYIOIIHE MTPEeBPALLICHUS:

Al - ALO, — AICL, — AI(OH), — AI(NO,),.

i

® A Harusiauble 3a1a4v M NpuMepbI

> ITpumep 1. I[Ipu HakanuBaHUM Ha Bo3AyXe 5,4 I TPEXBaJEHTHOIO
MeTania nojaydeHo 10,2 r okcuza 3toro mertamia. Onpenennre
KaKOH 3TO MeTaJll.
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P> Pemenue. 3anuiieM ypaBHEHHE PEaKIIMU.

5.4 10,2
4Me + 30, = 2Me,0,.
44 44+96
54 10,2
44 44+96

44 - 10,2 = 5,4(44 + 96),
40,84 = 21,64 + 518.4,
19,24 = 518.4.

518,4
A= 19—22 27. Omeem: A = 27. AntoMUHUIA.

p [Ipumep 2. 3anumuTe ypaBHCHUS peaKIUh, HEOOXOAUMBIX IJIs
OCYILECTBJICHUS CIECAYIOINUX MPEeBpPAILCHUM:
aJJlOMMHUN — TEeTparuJpoKCOAJIOMHUHAT HATPUS — XJOPUJ
aJIFIOMUHUS — TUAPOKCHUJ AJIOMHUHHUS — OKCHJ AJIOMHUHUSI —
AJIOMUHAT HAaTpUsl — Cyab(daT aJIOMHUHUS.

P> Pemenume: 1) alfoMMHHII — TeTparuIpoKcoaalOMUHAT HATPHS:
2Al1 + 2NaOH + 6H,0 = 2Na[Al(OH),] + H, T;

2) TeTparugpoKCOaJIOMUHAT HATPUS — XJIOPUJ aJTIOMHUHHUS:
Na[Al(OH),] + 4HC1 = NaCl + AIClL+ 4H,0;

3) xJopua aJlOMUHUS — TUJAPOKCUJ aJTIOMUHUS:

AICI, + 3NaOH = AI(OH), + 3NaCl;

4) TUAPOKCHU] AJIFOMUHUSA — OKCHUJ aJIOMHUHMUS:

2A1(OH), — ALO, + 3H,0;

5) oKCHUJ aTIOMHUHUS — aJIOMHHAT HATPUS:

ALQO, + 2NaOH = 2NaAlO, + H,O;

6) adOMWHAT HAaTpUs — Cyib(daT aJTIOMUHUS:

2NaAlO, + 4H,SO, = Na,SO, + AL(SO,), + 4H,0.

P> IIpumep 3. Kakoii 06bem (i1,H.y.) Bojgopoaa obpasyeTcs npu
B3aumoaectBuu 270 r aJIOMUHHUEBOrO CIIJlaBa, COJAEPIKALIETO
20 % menu, ¢ €eIKUM HaTpUEM?

P> Pemenme: 1) u3 yciaoBus M3BECTHO, 4To B 270 r crnaasa
conepxurcsa 20 % menu u 80 % anromuHuA. C eIKUM HAaTPHUEM
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B3aUMOJICUCTBYET TOJIBKO AJIIOMUHUIA;
2) HaiineM Maccy aJlOMHUHUS B CILJIaBe:
m(Al) =270 - 0,8 = 216 r Al;

3) kakoi 00beM Bogopoaa obpasyercs u3 216 r Al?

216 X
2A1 + 2NaOH + 2H,0 = 2NaAlO, + 3H, T,
54 67,2 n
216 x . 216-67,2

X = 268,8 1. Omeem: 268,8 i H,.
54 67,2 54

P IIpumep 4. B cocTaBe KpucTaJJIOrMaApaTa aJllOMUHHS COJEP-
xutcs 51,35 % conu cynedar amromuaus. Onpenenure Gopmyny

KpucTajuoruapara?
P> Pemenne: 1) B cocTaBe KPUCTANIOTUAPATA ATIOMUHUS
AL(SO,), - nH,O conepxurcsa 51,35 % Al (SO,), n 48,65 % BOABI
(100 — 51,35 = 48,65 %).
mM(A1,(SO,),) = 342 r/mMoinb,
M(AL(SO,), - nH,0) = 342 + 18n r/mous;
2) 1-i1 cioco0: onpeneneHue GOPMYITbl KPUCTAIIIOTHIpPATA Ty TEM

pacdcTa e€ro MacCCOBOM IOJIH:

ALSOy ) = —HALOBO)) 0 0
@ ALGOY) = RS0, 181 o
S134 =—2 g,
342 +18n
51,35(342 + 18n) = 342 - 100, 175617 + 924,3n = 34200,
924,3n = 16638,3,  n = 18. Omsem: AL(SO,), - 1SH,0.

2-i1 crmoco0: onpenesieHue GOpPMyJibl KpUCTAIJIOTHApPATA TTYyTEM
pacdeTa MaccoBOMW JIOJIU BOJIBI:

18n
w(H,0)=——=0,4865, _
(H,0) 342 + 187 0,4865(342 + 18n) = 18n,
166,383 + 8,757n = 18n,  —9,243n = —166,383(~1), n = 18.

Omeem: Al,(SO,),"18H,0.
3-i1 ctoco6: B kpuctaminoruapare 51,35 % anromunus u 48,65 %
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BOJBbI.

51,35
Alz(SO4)3=T=O,15, | 0,15:0,15 = 1,

48,65
H20=T=2,7. | 2,7:0,15=18.

Omeem: Al,(SO,),"18H,0.

« AI Sanalm U NpuMeEpPsLI 1JIA CAMOCTOATECIBbHOI'O PCIIICHNHA

1. 3anumuTre ypaBHEHHUs peakUMid, HEOOXOAUMBIX IJs1 OCYIIECTB-
JICHUS CIIEAYIOUINX MPEBpAIlCHU:

Al— AICL,—AI(OH),~ Al,0,~NaAlO,~ Al,(SO,),—~ Al(OH),—
— AIC1,—NaAlO,.
2. ®opmMmysa OPUPOJHOTO COCJUMHEHHUS aJlIOMHUHUSI—KaOJWHA:

Al,0,- 2810, 2H,0. CKOJIBKO NMPOIEHTOB AJIOMUHUS B COCTABE
KaoJinuHa?

§ 27 ) Coenunenus ajgwoMmuHus. [Ipumenenune

Ymo maxoe pyoun, cangpup? J{ns ueco onu ucnoav3yromcs?

OKcua aJIOMHUHUSA A1203 — BeEIEecTBO Oeloro IBeTa C
BBICOKOM TeMIIEpaTypou IJjaBJieHUus. B mpupoae oH BcTpeyaeTcs
B BHUJE€ MHUHEPAJIOB, Ha3bIBAEMBIX OOKCUTOM U KOpyHAOM. OKCcuUJ
aJIOMUHUS TOJYYalT NYTEM HaKaJuBaHUS €ro rHJApPOKCUAA:

2A1(OH),— ALO, + 3H,0.

XumMuyeckue cBoiicrBa. bynyun ampoTepHBIM OKCHUOAOM,

OKCHJI aJlJlOMUHHS BCTyIlacT BO B3aMMOJICHCTBHE C KHUCIOTAaMU U
menodyamu: AlLO, + 6HCI = 2AICI, + 3H,0,

ALQO, + 2NaOH + 3H,0 = 2Na[AI(OH),].

B peakuuu ¢ 6e3BonHol menoubro odbpasyer NaAlO,:
AlLQO, + 2NaOH — 2NaAlO, + H,O.

FI/II[pOKCI/I)] AJIOMHUHMUA IIOJAYYAIOT IIYTEM BO3I[€I>10TBHH Ha
BOJOPACTBOPHUMBIC COJTHU AJJFOMHUHUSA HICJTOYHBIMU paCTBOpaMu:
AICI, + 3NaOH = AI(OH), ! + 3NaCl,
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A" + 3Cl" + 3Na" + 30H = Al(OH)3l + 3Na* + 3CI,
A" + 30H = Al(OH)3l .

I'mapokcun anroMuHus obinamaeT amMm@OTEPHBIM CBOWCTBOM.

BeTrynas B peaknuio ¢ KMCJIOTaMH U HIeJI0YaMH, 00pa3yeT COJIU:
2A1(OH), + 3H,SO, = Al,(SO,), + 6H,0,
Al(OH), + 2KOH = KAIO, + 2H,0.

3anuuINTe HOHHOE U KPaTKOE€ MOHHOE YPABHEHUS PEAKIUL.

IIpumenenue. biarogaps JIETrKOCTH M YCTOMYMBOCTHU K BO3-
JNEWCTBUIO BO3JAYyXa U BJaru aJJlOMUHUW U €ro CIJIaBbl LIUPOKO
HCHOOJIb3YIOTCSI B HApoJHOM Xxo3siictBe. Hampumep, awop-
amromMuauit (95 % Al, 4 % Cu, 0,5 % Mg, 0,5 % Mn) npodeH, KaK
CcTajJb, HO B TPU pasa Jierde ee.

CnmaBbl aJIOMUHUS NPUMEHSIOTCSI B PAaKETOCTPOCHUU, KO-
pabiecTpoeHUU, B KEJIE3HOJOPOXKXKHOM TpPaHCHOPTE, B CTPOH-
TEJIBCTBE U NMPUOOPOCTPOCHUU.M3 aNOMUHUS U3TOTABIUBAIOT
JIUH3BI TEJECKOIIOB, JIEKTPUUECKHUE MPOBOAA, TEPMUTHYIO CMECH,
OCBETHUTEJIbHBIE PAKETHI, OBITOBYIO Mocyay. C ero moMoIIbI0 MOJIYy-
4alOT MHOI'ME METaJJIbl U HeMeTalbel. M3 anromMuHHeBOro mopoui-
Ka IPOU3BOASAT METAJJIMYECKYIO KPACKY, IPEAOXPAHSIONIYIO XKeJle-
30 M KEJE3HbIE U3JIEIIUSI OT KOPPO3UHU. ATIOMUHHEBYIO (POJBry
WCMOJb3yIOT B MUIIEBON MPOMBIIMIJIEHHOCTH B Ka4e€CTBE YyIaKoO-
BOYHOI'O CpeJcTBa. B nIeKTPOTEXHUKE AJTIOMUHUUN NPUMEHSAETCSA
J1J1s1 U3TOTOBJICHUSI KOHJIEHCATOPOB.

CoennHeHUs aJIJFOMUHUS TaK)X€ MCHOJIB3YIOTCS BO MHOTHUX
oTpacasax. OKCUJ aJlOMUHHUS, BCTpPEUYAOIINUNCSI B IIPUPOAE B BHJIE
KOpyHa, MPUMEHETCS IJs pa3JudHbIX Iejeil. B Texuudyeckux
LEeJIIX M3 HEero mMpou3BOAAT HaXJAaK U TOUYMJIbHBIE OpYyCKH, U3
MPO3pavyHbIX KPUCTAJJIOB KOPYyHJa — KpacHOTo pyOHMHa U TOjy-
6oro candupa — co3JaOT IOBEJAUPHBIE u3Aenus. M3 pyou-
Ha M3TOTaBJIMBAIOT TAaK’Ke Jlazepbl U noAminnHuku. KaonuH wuc-
MOJIB3YETCS INPHU INMOJYYEHUHU ATOMUHHUA. BE3BOIHBIN XJI0puUI
AJIOMHUHHUS NPUMEHSAETCS B KAadeCTBE KaTaju3aropa, a CyJib-
dbar anrOMUHUS — B OPOU3BOJACTBE Oymaru U Kjes, aJllOMU-
nuesble kBacuel KAI(SO,), 12H,0 — npu OKpalmiMBaHUU XJIOI-
yaToOyMaXHbIX TKaHEW M B MeauiuHe. B mpupoae BcTpeuyaroTcs
pa3Ju4YyHbIe Pa3HOBUJHOCTH MHUHEpajia KOpyHJIa — pPYyOUHHBHI,
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candupsbl, aMmeTucTsol. OKpacka UX 3aBUCHUT OT HE3HAUYUTEIbHBIX
npuMeceili MOHOB, COJEprKalluxXcs B cocTaBe KopyHpaa. Tak,
KpacHBI IIBET pyOMHA 00yCIOBJIEH MPHUCYTCTBUEM HOHOB Cr’’,
IIpUMech MOHOB KoOalbTa, )eje3a, TUTaHa npujaaet canpupy
roay6oi mBeT, a MOHBl MapraHia oONpeaeysiloT (PUOJIETOBYIO
okpacky ametucrta. PyOuHbl, candupsl, aMETUCThHl HIUPOKO
HCIIOJIB3YIOTCSI B IPOU3BOACTBE IOBEJIIMPHBIX U3IECIUMN.

daemenTbl 3YH: okcuj aalroMUHUS, TUAPOKCU AJIFOMUHUS,
amM@oTepHbIe OKCUJIbI, JIOPAJTIOMUHUM, KBACLIBI..

Bomnpocsl 1 3agaHusa

1.| [lonroToBhTEe TAOIUNOY MU PUCYHOK, HUIIJIIOCTPUPYIOUIUHU
NpPHUMEHEHHUE AJIIOMUHUS U €ro coegquHeHui. OxapakTepusyure
MPEAIJIOKEHHYO padoTy.

2.| 3anmumuTe ypaBHEHHUS pPEaKIUN, HEOOXOIUMBIX ISl OCYIIECTB-
JICHUS CIEAYIOLIUX MPEBPalICHUM.

ALO,— Al — AICIL,— AI(OH), — ALO,— NaAlO,—
— AL(SO,), ~ AICL,.

3.| Kakue n3MeHeHus MPOUCXOMST NPU MEIJICHHOM J100aBJIEHUU K
pactBopy conu AlCI, pacTeopa enkoro narpus?

4.| B nByx cocyaax HaxoJsATCs Npo3padyHbie pacTBOpHl. M3BecTHO,
4Tto oauH u3 Hux NaOH, a apyroii — AICI,. He nmons3ysce
HUKAaKUMH PEaKTUBAMHU, OMPENCIUTE B KAKOM COCYyAe HAaXOIUTCS
KaXkJ10€ U3 BEUIECTB.

5.| CocTaBbTE€ CIIMCOK HCIIOJIB3YEMBIX B BallleM JIOME MHPEIMETOB,
KOTOpBIE M3TOTOBJICHBI U3 AJIOMUHUS, U CPAaBHHUTE UX MO (PU3U-
YEeCKHMM CBOMcTBaM. YeM M mouyemMy OHHM pa3jauyaroTcs?

28 PacnoJsioskeHue MeTa/lJIOB MNOOOYHOM MOATPYNIIBI
8 ) NnepBoOil rpynnbl B NepUoOIUYeCcKO Tadanue.
Crtpoenue aroma. CBoiictrBa. Meab
B mo6GounHo#l moarpymnne mepBOW TpyINnbl MEPUOAUICCKOM
TaOJIUIIBI HAXOASATCS TPHU DJIEMEHTa — Meab, cepedpo M 30J0TO.

OHHM Tak’>Xe Ha3BIBAIOTCS 3JIEMEHTaAMU nmoArpyunmnbsl MCEIOH. C
BO3paCTaHHUCM INMNOPAAKOBBIX HOMCPOB J3JICMCHTOB IMOATPYIIIIbI
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MeIY UX METaJJIUYEeCKHE CBOMCTBA yCUJIUBAIOTCS, a XUMHUUYECKas
aKTUBHOCTHh yMEHBIIAaeTCs. B psiay akKkTUBHOCTH METAJIJIOB OHU
CTOSIT MOCJIE BOAOPOJA, MOAPTOMY ATH METaljJdbl HE 00JamaroT
CITOCOOHOCTBHIO BBITECHATH BOJAOPOJ M3 BOABI U KHUCIOT. DJIEMEHTHI
MOATPYNIIBI MEAU OTIMYAIOTCS XOpOIleil KOBKOCTBHIO, OCOOEHHO
XOpomeh KOBKOCThIO o0OjagaeT 30JI0TO. XOpPOMIO MPOBOAST
AIEKTPUYECKUHN TOK. DIEKTPONPOBOAMMOCTh YMEHBIIAETCS B PAAY
cepedpo, Mellb, 30JI0TO.

PacnoJiokeHue B mepuoanYecKoOd Tadjauue XMMHUYECKHX
3JIEMEHTOB U CTpOoeHHMe aToMa. Meab pacriojio)keHa B MOOOYHOU
NOArpyIine NepBOd IrpynIiibl B OATOM Psily YETBEPTOTO MEepHOjia
NepUOAUUYECKON TabAWNOBl MOJ HNOPSAAKOBBIM HOMepoM 29.
OTHOocuTenbHasi aTOMHasi Macca paBHa 63,546. CtpoeHue aroma:

Cu 2; 8; 18; 1; 1s? 2s? 2p°® 352 3p°® 3d™¥° 4s; [Ar] 3d*° 4st.

Cepebpo pacrioyioxkeHO B MOOOYHOM MOATPYINE MEPBONM I'PYIIIIbI
B C€ABMOM psAy MSITOrO MEepuoAa MEePUOAUUYSCKON TAOIUIBI MO
NOpsAAKOBEIM HOMepOoM 47. OTHOCHUTEIbHAsl aTOMHAas Macca paBHa
107,868. CtpoeHnue aroma:

GDAg 2:8;18;18; 1; [Kr] 4d™ 5s.

30710TO pacmoy0XEeHO B MOOOYHOU MOATPYIIIE TMEPBOU T'PYIIIHI
B JICBATOM Py LIECTOrO IEpHUoaa MEePUOAUUYECKON TaOIUIbI 10/
MOPSIIKOBBIM HOMepoM 79. OTHOcuTeNpbHAsi aTOMHAas Macca paBHa
196,967. Ctpoenue aroma:

(DAu 2; 8; 18; 32; 18; 1; [Xe] 4/'* 5d% 65,

Mens, cepedpo, 30510TO B Y30ekucrtane BcTpedarorcs yacto. [lo
3amacaM Meau Hamia ctpaHa 3aHumaeT 10—11-e mecto B mupe, no
3armacam 30J10Ta — Ye€TBEPTOE MECTO, M0 JOOBIYEe — CEIbMOE MECTO.

Menanbie pyabl 10OBIBAIOTCS Ha MecCcTOpoXkJaeHUH KaabMaKKbIp
B AIMalnpiKe W mepepadaThIiBalOTCS Ha AJMaJIBIKCKOM TOPHO-
METaJUTypru4eCcKOM KOMOUWHATE.

30J10TO COCPEAOTOYEHO B OCHOBHOM B MECTOPOXKIACHUMU
Mypyntay B lleHTpanbHOoM KbI3BIIKYME, a cepeOpsiHbIe PYIHUKHA
Haxoxuarcda B Hasoutickoit m HamaHraHckoii ob6acTsax.

Meab (Cu) — oaMH W3 METaJJIOB, KOTOPbI€ OBIJIM H3BECTHBI
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T4 M ¢ ApeBHUX BpeMeH. CiaB Meau ¢ OJIOBOM — OpoH3a —
M3JlaBHA HCIIOJIb30BaJICS JJIsI M3TOTOBJICHUS OPYXKHUsI, IIPEIMETOB
OpITa, pa3JWYHBIX CTAaTydTOK. B mpupone mear BcTpedaeTcs B
HEOOJbIINX KOJIUYECTBAX, B OCHOBHOM B BHUJI€ COCJMHEHUM, HHOT/a
B YHCTOM BHJE (CM. Tabn. 14).

ITonyyenue. B mpOMBINIJIIEHHOCTH METAJUJIBI OJYYalOT IIyTEM
BOCCTAHOBJIEHUS UX OKCHJOB C MOMOIIBIO YIJIsl UJIM yrapHOro rasa.

Jlns monydenus mMenu cHadana pyay (Meanbiid oneck Cu,S)
obxwurator: 2Cu,S + 30, — 2Cu,0 + 280, 1.

IMponykt (Cu,0), oOpa3oBaBmIuiics B pe3ybTaTe pEakluH,
B3aUMOJCHCTBYET C MEIHBIM OJECKOM M 00pa3yeT Melb:

2Cu,0 + Cu,S — 6Cu + SO, 1.

Tabruya 14
OTaesibHBbIE XapPAKTEPUCTHKHU U PACIPOCTPAHEHHUE B NMPUPO/IE
Paguyc | Ilnot- Conepxa-
Dnement | atoma, | HOCTb, | lw.> | Hme B 3emmoii | PacnpocTpaHenue B
(o]
HM r/cm’ C xope, % Hpupoae

Kynput menu Cu,O,
MEIHBIN O1ecK
Cu 0,128 8,96 1083 0,01 Cu,S, XuaﬂBK03HH,
MEIHBIA KOT4eIaH
CuFeS,, manaxur
(CuOH),CO,
CepeOpsHbIii OecK
Ag 0,144 10,5 | 960,5 10° Ag,S, apreHTur, B
BHUJE CIUTKA

Au — CamopoaHoe

Au 0,144 19,3 1063 5-107 30JI0TO, T.€. B

OCHOBHOM B YHC-
TOM BHJE

B cocTaBe menu, monydeHHONW TakKUM criocoOOM, coaepkarcs
npumecu Ni, Ag, Au u ap. JAnas nmonydeHUs YUCTOU Meou B
IPOMBIIIJIEHHOCTH MCIOJIB3YIOT mpouecc ajaekrponaunsa. Okcuna
cepri(IV), oOpasyromuiicss B pe3yabTaTe peakliuu, TOXE SIBISICTCS
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BaXHBIM XMMHUYECKUM CBIPHEM, C IMMOMOIIBI KOTOPOrO IMOJAYYaKT
Cepy W Apyrue €€ COCAMHEHHUS.

dusnueckue cpoiicrpa. Meap — MeTallJl KpacHOroO ILBETA,
oOnagaroUNUi NPOYHBIMU YIPYTMMHU cBOHcTBaMHu. XOPOIIO
OPOBOJAUT TEIJIO U IJIEKTPUUYECKUHN TOK.

XMMHUYecKHe cBolicTBa. Melb — OTHOCUTEJIHLHO IIaCCUBHBINA
METaJJ, KOTOPBIH HE OKHUCIISIETCS MPU OOBIYHBIX YCIIOBHUSIX Ha
BO3AYyX€ M Aaxe B kKucioponae. IIpy BbICOKMX TeMmmepaTypax OHa
BCTYIA€T B PEaKIMIO CO MHOTMMH MPOCTHIMHU BEIIECTBAMU:

Cu+Cl, —» CuCl,; 2Cu +0O,— 2CuO; Cu+S — CuS.

[Ipu nnuTenbHOM XpPaHEHUHU BO BJIAXHOM BO3JyXe MEIb
BCTYyIIa€T BO B3aUMOJEUCTBUE C KHUCJIOPOJOM BO3/1yXa, BOASHBIMU
napamMy U yIJI€KHUCJIBIM ra3oM, o0pa3ys BEUIECTBO TEMHO-3€JIEHOrO
BeTa — MaJJaxuT. B pe3ynpraTe NOBEPXHOCTh MEIHBIX HU3AECIUN U
IIPEAMETOB ITOKPBIBAETCSI TOHKOMN 3€JICHOM IJIEHKOM:

2Cu + O, + H,0 + CO, = CuCO,-Cu(OH),,
CuCO,- Cu(OH),, mimm (CuOH),CO, — manaxur.

Menp He B3aMMOJAEHCTBYET € BOJAOPOAOM, YIIIEPOAOM U a30TOM
Jla’ke IIPU BBICOKOM TeMIIepaTrype.

B psAny akTHBHOCTH METAJIJIOB MEJAb HAXOIUTCS IOCJIE BOAO-
pona. OHa He pearupyetr ¢ COJSIHOM M pa30aBJIEHHOUN CEpHOM KHC-
nortamu. [Ipu B3auMOAENCTBUN ¢ KOHIEHTPUPOBAHHON CEPHOUN KHC-
JIOTOM BhIJEsAeT okcua cepbl(IV):

Cu + 2H,SO, — CuSO, + SO, T + 2H,0.
(koH11.)

C a30THOU KHUCIOTON Meab B3aUMOJCHUCTBYET MO-Pa3HOMY B 3a-
BHCHUMOCTH OT KOHLICHTPALIUU 3TOU KUCIOTHI:

Cu + 4HNO, — Cu(NO,), + 2NO, T + 2H,0,
(koHII.)
3Cu + 8HNO, — 3Cu(NO,), + 2NO T + 4H,0.

(pa36.)

JIByXBaJIeHTHbIE COeIMHEHUSI MeIH
Oxcua meau(Il) CuO. Okcun menu(ll) monywaroT Harpe-
BaHUEM METAJIJIMYECKOW MEIU Ha BO3JAYyXE WUJIM IyTEeM Pa3JIOKECHU S
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coseil meam nocie HarpeBaHus. O6pazoBaBmuiicsa okcua meau(ll) —
BEIIECTBO YEPHOTO IBETA:

(CuOH),CO, — 2Cu0 + CO, 1 + H,0.

BzaumoneiicTByst ¢ BocctanoButesimu, okcua meau(ll) oopasyer
metann meau: CuO + H,= Cu + H,0O, CuO + CO = Cu + CO, 1.

Oxkcun menu(Il) ne pactBopum B Boae. Ilpu B3auMoaelcTBUH C
KHCJIOTaMU 00pa3yeT COJIb:

CuO + H,SO, = CuSO, + H,0, CuO + 2HCI = CuCl, + H,0.

I'mapoxcena meau(Il) Cu(OH),. 5T0 — HEe pacTBOPUMOE B BOJIEC
BEIIECTBO TOJ1y0OTO IIBETa, MPOSBISIONIEE PEaKIIMH, CBOCTBEHHBIC
OCHOBaHMUSIM: Cu(OH), + H,SO, = CuSO, + 2H,0.

Jnsa nonyuenus ruapokcuaa meau(ll) Ha BomopacTBOpuMbIe
JBYXBaJICHTHBIEC COJIA MEAU BO3AECHUCTBYIOT IIEI0YbIO:

CuSO, + 2NaOH = Cu(OH), ! + Na,SO,.

[Ipu HarpeBanuu ruapoxcun meau(ll) pasmaraercsa c obpaso-
BanueM okcuna meau(Il) m Boger: Cu(OH), —» CuO + H,O.

Cpenu coneli MeAu caMblM 3HAYUTEJbHBIM JJISI HAPOJAHOTO
xo3sicTBa siBiusietcs cynabdatr meau(Il).

Cyabpar meau(Il) CuSO, — mopomok Oenoro nsera,
kpuctanaoruapar koroporo (CuSO,5H,0) Ha3piBacTCd MEAHBIM
KynopocoM. MegHbIi KynnopoC — KPUCTAJJINYECKOE BEIIECTBO SIPKO-
roryooro iBera.

Xaopua meau(Il) CuCl,-2H,O — BeIECTBO 3€JIEHOr0 1BETA,

a murpar meau(Il) Cu(NO,),-3H, 0O — BewmecTBo rosy0doro msera.

IIpumenenune. BBuay o4eHb XOpOULIEH 3IEKTPOIPOBOIAUMOCTH
(Ha BTOpOM MeECTe moclie cepedpa) Meab UCIOJb3yeTCs B IJIEKTPO-
TEXHUKE JJI U3TOTOBJICHHUS PA3JIHUYHBIX BHUJIO0B 3JEKTPOIPOBOJIOB.

Menb BXOJUT B COCTaB MHO>KECTBa CIIJIABOB, UMEIOIIUX BaXHOE
3HA4YE€HHUE AJis1 HapoaHOro xo3sucrBa. K mx yucay oTHocuUTCs
aJIOMHHHUEBO-MapraHneBas oponsa (90 % Cu, 8,5-9,5 % Al, 1,5—
2 % Mn), natryusp (57-60 % Cu, 40—43 % Zn), aukenun (65—
67 % Cu, 33-35 % Ni, 0,4—0,6 % Mn), kouctanTan (59 % Cu,
40 % Ni, 1 % Mn) u ap. (cm. temy “CnmaBsr’”).
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CoenumHeHUs] MEeAU — 3TO XUMHUKAThI, UCHIOJb3yeMble B OOpb-
0e MpOTHUB BpEIUTENEN CEeIbCKOXO3HUCTBEHHBIX NoceBOB. Tak,
OJHHUM M3 TAKUX XUMHUKATOB (IIECTULMIOB), NIPUMEHAEMBIX IPO-
TUB BPEIUTEJIEN pPACTECHUU, ABIAETCI CMECh MEIHOIO KyIllopoca
(CuSO,-5H,0) u rameHoi U3BECTH.

Henocratok Menu B IouBe OKa3bIBAET OTPULATEIBHOE BIIMS-
HHE Ha POCT, pPa3BUTHUE U YPOKAWHOCTh PACTEHMUMH, TaK KaK OHa
ydacTBYeT B mpouecce (pOTOCHUHTE3a y pacTeHUW. Menb urpaer
Ba)XHYIO POJIb B YCBOCHHUM PACTECHUSIMHU a30Ta U B CUHTE3€ TaKUX
BEIIECTB, KaK yrjaeBOAbl, Kpaxmai, Oenku. [loaToMy ucnoab-
3yeMBbIM B Ka4eCTBE MECTULIHJ1a MEAHBIM KyNOpOC BKJIKOYAKOT U B
cocTaB MUKpoyaoOpeHui. Hanmpumep, cMech MEIHOTO KyIlopoca
C XJIOPUAOM KaJIusl U MOYEBHUHOM SBJISIETCS MEIHO-KaJIUHHO-a30T-
HbIM MUKpoynoOpeHueMm. Coiau Meau NPUMEHSIOTCS TaKXXe Ipu
HU3rOTOBJIEHUM Pa3JIMYHBIX KPACOK.

Bomnpocsl u 3a1aHus

1. CpaBHI/ITe CTPOCHHUC aTOMOB MCJIOYHBIX MCTAJIIOB M MCIOH.
KakoBbl pa3nuuusi MeXJ1y HUMHU?

2. PaCCKa)KI/ITe, B KaKHUX OTpACIAX HAPOIAHOI'O XO3sIMCTBa HUCIIOJIB3Yy-
€TCsI MEb.

3.| Hanumiute YPaBHCHUA peaKHHfI, MHO3BOJJAKOIINX OCYHICCTBUTDH
CJICAYIOUIUEC MMPpeBPAlICHUSA:

a) Cu—CuSO,— Cu(OH),—»CuO—Cu;

0) (CuOH)ZCO3—>CuO—»Cul(NO3)2—>Cu(OH)2—> CuO;

CuO—Cu—CuCl,.

4. lnss Toro, 94ToOBl pacTBOpHUTh 10 T cMecu Meaum WM OKCHIA
meau(ll), uzpacxonosano 36,5 r 20 %-HOTO pacTBOpa COJSIHOU
KucioTel. Paccuuraiite maccoByro aonm (%) menu B cocTaBe
HCXOAHOU CMECH.
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§ 29 ) Cepebpo u 3050T10. CBoOlicTBa. [IpuMeHeHune

Bo epems noxooa Anexcanopa Maxedonckozo 6 Hnouro cpeou ez2o
80UHO8 PACNPOCMPAHUNOCH HCEN00YUHO-KUueuHoe 3aboiesanue,
KOmMopoe YHeCl0 HCUu3Hu MHo2ux u3 Hux. OOHAKO 80eHAUAIbHUKOS

omo 3aboneeanue He KocHynocw. [louemy?

CepeOpo (Ag) — nparoueHHbIM METaajd, U3BECTHBINA JTIOASIM
C OYEeHb JAaBHUX BpPEMEH. DTO — MSATKHH OJEeCTAmUN MeTaal
6eyoro 1mBeTa, XOPOMIO MPOBOASIIAUN TEIJIO U DJIEKTPHUUYCCKUU
Tok. Cepebpo moanaeTcs KoBkKe. BeienctBue MsIrkocTtu cepebpa
HCIIOJIb3YIOT €Tr0 CHJAaBbl C ME€bIO0 UAM HUHKOM. M3 Takux cnnaa-
BOB M3TOTOBJSAIOT pa3JIMYHBbIE YKpalleHUs, MPEeAMEThl yTBapH,
cepeOpsiHbIE MOHETHI.

Tak kak comu cepebpa oO6IagalOT CIOCOOHOCTHIO YHHUTOXATh
MHUKPOOPTAaHU3MBbI, U3 HUX HM3TOTABIMBAIOT pa3JUYHBIC JeUcOHBIC
cpenctBa. Bona, coaepxamas noHsl cepebpa [Ag'], He mopTuUTCS
JIJIUTEJIBHOE BPEMSL.

B xuMunueckoM OTHONIEHUH cepeOdpo — O4YEeHb MAaCCUBHBIU
MmeTag. OHO HE BCTyHnaeT B PEAKIMIO C KHUCIOPOJAOM, BOJOU U
Jlake ¢ KucaoraMu. PacTBopsisicb B KOHLIEHTPUPOBAHHOW a30THOM
KHCJIOTE, cepeOdpo oOpa3yeT HUTpaAT cepedpa:

Ag + 2HNO, = AgNO, + NO, T + H,0.

W3roToBiaeHue dhoTromaTepuaaioB

ITpu xumMu4yeckoM aHain3e

AgNO,

OKUCIUTENIb B OpI‘aHPI‘IeCKOfI XUMHUHN

H3roroBneHue 3epkKan

ITokpbITUE TOBEPXHOCTU U3AETUIA

I[Ipn HakanuBaHUU cepedOpoO BCTymaeT B PEaKIUIO C XJIOPOM,
Opomowm, Homom u cepol. Hutpar cepedbpa — coequHeHHE, KOTOPOE
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HUCMOJNb3yeTcsl Oobiie Bcero. M3 Hero moiayvyarT APYTHE COSIUHE-
HUs cepedpa, ero TakkKe MPUMEHSIOT MPU U3TOTOBJICHUM 3€pKall.

Hutpart cepebpa ucnoyiib3yercss B KaueCTBE peaKTHBa JJs ra-
JIOTEHHUJO0B, T.€. JJIsl pacliO3HaBaHHUS XJIOPUJIOB, OPOMHUIOB U
nonunoB. Conp Opomuna cepedpa (AgBr) Gmaromaps BBICOKOU
CBETOYYBCTBHUTEIBHOCTH HMCIOJB3yETCS 51 U3TOTOBJICHUS (HOTO-
U KUHOIIJIEHOK.

301010 (AUu) — MSITKHM, MIACTUYHBIN, TATYUYUU MeTaJl
)kentoro nBera. Ero tBepaocTh mo mkaje Mocca paBHa 2,5.
I[MnoTtHOCTh 19,32 r/cM?. XOpOIIO MPOBOAUT DICKTPUUYCCKHUNA TOK
u Tenygo. biraronaps TAry4ectu M3 30J0Ta MOXHO HM3rOTaBIMBATH
TOHKYIO 30J0TyH0 ¢onery Toamuuon 0,0002 mMm, a u3 1 r 3010Ta
— BBITATMBATh TOHYAWIIYIO 30JIOTYIO IIPOBOJIOKY JIUHON 3,5 KM.

B npupoae 30510TO BCTpedyaeTcsi B OCHOBHOM B YHMCTOM BHJE
(caMOpoOHOE 30J0TO) BOEPEMEMIKY C MECKOM M TOPHBIMH ITOPO-
JaMH U OYEeHb PEIKO B BHJE CIUTKOB. B 1 M® MOPCKOW BOJbI
coaepxxanue 3oa0ta coctaBasetr 0,008 1, B KIeTKkax U KPOBU Opra-
Hu3mMoB — 0,01-0,05 mr/kr. OHO COAEpKUTCS TaKXKE B 3epHAX U
ppIIBIAX KYKYpPY3bl. {151 BBIICICHUS 30JI0TAa 30JI0TOCOACPIKAILY FO
MOpPOAY NPOMBIBAIOT.

B mpoMBIIIIIEHHOCTH HCTIONB3YETCSI CIIOCO0 BBIACICHUS U3 PY/IbI
KOMIIJICKCHOW COJIM IIMaHUJa 30JI0Ta, T.€. CII0OCO0 IIUaHU3AIUH:

4Au + 8KCN + O, + 2H,0 = 4K[Au(CN),] + 4KOH.

Ha oOpa3oBaBmIyroCss KOMIJIEKCHYIO COJb K[Au(CN),] BO3-
JNEUCTBYIOT IMHKOM, KOTOPBIM BBITECHSIET 30JI0TO U3 COJIH:

2K[Au(CN),] + Zn = K,[Zn(CN),] + 2Au.

30JI0TO — OYE€Hbh MACCUBHBIM B XMMHUYECKOM OTHOIICHHUH ME-
tajjg. OHO HE BCTyHaeT B XMMHYECKHE pPEaKIMU U B3aUMOJECUCT-
BYET TOJBKO C LAPCKOW BOJKOM, T.€. CO CMECBIO a30THOU U COJIIHOHU
KHCJIOT B COOTHOIIEHUU 1:3:

Au + HNO, + 3HCI = AuCl, + NOT + 2H,0. (1

O6paszosasmuiica AuCl,, coenuHsasACh C U30BLITOYHBIM KOJIU-
YEeCTBOM COJISHOW KHCIIOTHI, 00pa3yeT KOMIIJIEKCHOE COCIUHEHHUE

H[AuCI,]: AuCl, + HCI = H[AuCl,]. 2)
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O6o6mmas ypaBHeHus peakuuii (1) u (2), MOXXHO 3amucaTh cie-

JIYIOII€€ UTOTOBOE YPaBHEHUE pEaKIIUU:
Au + HNO, + 4HCI = H[AuCL,] + NOT + 2H,0.

30J0TOW MOPOLIOK B3aMMOJAECUCTBYET C XJOPHOW BOJAOW HMIIH C
xynopoMm nipu temneparype 150 °C: 2Au + 3Cl, = 2AuCl..

30JI0TO — IparoueHHbIM METalll, UCHOJb3yEMbIM B IOBEJIUPHOM
npousBoacTBe. OaHaKo OHO Msrkoe. [lo3ToMy mpu HU3TrOTOBICHUU
IOBEJIMPHBIX U TEXHUYECKUX U3AEJIIUU HCIOJIBb3YIOTCS CHJIABBI U3
30J10Ta U cepedpa niam Menu. Hampumep, nmpoba, moctaBieHHass Ha
H3JIeJIMe U3 30J10Ta, YKa3bIBA€T NPOILEHTHOE COJIepKaHUE 30JI0Ta
B 3ToM m3nenuu. [IpobGa 583 o3HauaeT, 4TO coJEepKaHHUE 30JI0TA B
n3nenuun cocrasisger 58,3 %.

BOH])OCI)I " 3aJJaHUA

1. | B kakux peruoHax Y30eKHCTaHa PACHOJI0KEHBbI MECTOPOKIACHUS
30JI0Ta U cepedpa?

2. | PacckaxuTe o cnenmu(pUIecKuX CBOMCTBAX 30JI0TA.

3. | ITouemy 30710TO HE pKaBeeT?

4. | Kak BbLIEISAIOT 30JI0TO U3 30JI0TOCOJEpKaleil nopoabl?

§ 30) Pacnosio’kenne MeTalsIOB NOOOYHON MOATPYyIIIbI
BTOPO# rpynnbl B NEPUOAUYECKON TadauIe.

Crpoenue atroma. CBoiicTBa

B mo6GouHO# moAarpyIrne BTOPOW TpyINnObl MEPUOAUUECCKOM
TaOIUIBl PACIIOIOXKEHBI TPU XUMHUUYECKUX DJIEMEHTA: IIUHK, KaJIMUH
U pTYTh. MecTO 3THUX BJIEMEHTOB B MEPUOAUUYECKON Tabnume u
CTpPOEHHE UX aTOMOB MOKa3aHbl B Ta0J. 15.

Ha BHemrHeM 3HEPreTU4ECKOM YPOBHE aTOMOB BCEX DJIEMEH-
TOB MOOOYHOW MOATrPYIIBI BTOPOU TPYNMbI, T.€. DJIE€MEHTOB MOJ-
rpyIibl HUHKA, UMEETCS MO JABa 3JIEKTPOHA. DTU METAJIJIbl — BOC-
cTaHoBUTeNHU. BoccTaHOBUTENIBHBIE CBOMCTBA OCIa0€BAaIOT OT IIMHKA
K pTYTH.

DJIEeMEHTHI NMOATPYNNHbl IUMHKA B OCHOBHOM JIBYXBaJE€HTHBI, HO
W3BECTHBI U OJHOBAJIEHTHbIE coenuHeHus pTyTu. C Bo3pacTaHueM
NOPSIAKOBBIX HOMEPOB BJIEMEHTOB UX METAJIJINYECKHUE CBOMCTBA

YCHUJIUBAKOTCH.
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Tabruya 15

XapaKTepuCcTHKa Iusk Zn Kanmuii Cd Pryte Hg
Ilepuon 4 5 6
Psn 5 7 9
I'pynna II II I
ITopsinkoBbIlE HOMED 30 48 80
OTHOocuTeNbHAas
ATOMHAS MACCa 65,39 112,42 200,59
Yuciio npoTOHOB B siJipe 30 48 80
aroma

Pacnipenenenue

3JIEKTPOHOB TIO 2 8182 | 2818182 [ 281832182

OJICKTPOHHBIM CJIOAM

Kparkas snekrpoHHas

<b0pMyna [AI‘] 30 452 [Kr] 4410 552 [Xe] 4f‘4 541 652

Hunk. B Y30ekucrane nuHKoBasi pyaa J0OBIBACTCSI B MECTO-
poxaeHusax Yukynad u Xanausa B Jkuzakckor m CypxaHaapbUH-
CKOM oOnacTsax. B AnmManblkKCKOM pyaHOM OaccelHe Hapsaay ¢
MEJTHOU ¥ IIUHKOBOW PyAOM BCTPEYAIOTCSA U KAJIMHUEBBIE PYIBbI.

IMonyyenune. B NpOMBINUIEHHOCTH METAJIMYECKUN IIUHK MOJY-
JalT NyTeM OOXXHra e€ro MPUPOJHOTO COCIAMHEHUS — IIHUHKOBOU
oOMaHKH, B pe3yJIbTaTE€ Yero MojiydaeTcsi OKCUJ IIMHKA:

27ZnS + 30, — 2Zn0O + 280, 1.

OOpazoBaBHIHNCI OKCHJ IIMHKA BOCCTAHABIMBAIOT MPU MOMOIIU
BOCCTAHOBUTEJIEN U MOJy4YarOT [UHK:

ZnO +C — Zn+ COT, ZnO + CO — Zn + CO, 1.

duzuveckue cpoicrBa. [{[UHK — TBEepAbIA METaJJ CBETIO-
roixyooro uBeta (tabmn. 16). Ha Bo3ayxe OH OKUCIISIETCS U TyCKHEET.

Xumuyeckue cpoiicrBa. [luak gocrarouno ycroiluyuB Oiaro-
napsi TOHKOM OKCHAHOW MIEeHKe, oO0pasyromieiics B pe3yibTare
OKHCJEHHUS MOBEPXHOCTHU Ha BoO3Ayxe. IMEeHHO modTOMYy OH
BCTyHaeT BO B3aUMOJEHUCTBHUE C NPOCTHIMU BEIIECTBAMHU TOJIBKO MpPHU
BBICOKOW TeMIlepaType:

2Zn + O, — 2Zn0, Zn + Cl,— ZnCl,, Zn + S - ZnS.
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Tabnuya 16
OTaeabHble pu3MUYecKHEe XapPAKTEPUCTUKHU U

pacnpocrpaHeHue B npupoae Zn, Cd u Hg

One- | Paguyc | Ilnot- Conepxxanue | Pacnpoctpanenue
MEHT | aroma, | HOCTh, | T °C B 3€MHOM B IPUPOJE
HM r/cm? Kope, %

I{uHKOBBIN 1ITIAT
Zn 0,139 7,13 419,5 0,01 ZnCO,, unHKOBas
oOmaHka ZnS

I'punokut CdS

Cd 0,156 8,65 321,0 10 BMECTE C MEABIO
B MEIHBIX MECTO-
POKJICHHSX

Hg 0,160 | 13,546 | -38,89 10¢ Kunosaps HgS

ITpu OOBIYHBIX YCIIOBUSIX IIMHK HE pearupyeT ¢ Boaoi. Berymnas
B PEAKIIUIO C KUCJIOTaMH, 00pa3yeT COJH:

Zn + 2HCl — ZnCl, + H, 1.

I[lunk no-pa3HOMY pearupyeT C CEpHOHW M a30THOM KHCJIOTAaMH
B 3aBHUCHUMOCTH OT UX KOHIEHTpauuu. Peakuus ¢ pa3zbaBieHHOMI
cepHO# KMcIoTOM caenyromas: Zn + H,SO, — ZnSO, + H, 1.

I[Ipn B3amMOAEeNCTBAM HMHKA C KOHUEHTPUPOBAHHOMN CEPHOU
KHCJIOTOM B 3aBUCHUMOCTH OT CTE€NEHU KOHILEHTpaluu o0pa3yroTcs
H,S, S, SO,:

Zn + 2H,SO, — ZnSO, + SO, T + 2H,0.
(koHI1.)

I[Ipu B3ammMoneuCcTBUHA LMHKA C A30THOU KHCJIOTOM BOJOPOJ HE
obOpa3yeTrcsi. B 3aBUCMMOCTH OT KOHIEHTpPAILlMU KUCIOTHI peaKIus
IIPOTEKAET TaK:

3Zn + 8HNO, — 3Zn(NO,), + 2NO T + 4H,0,
(koHI1.)
4Zn + 10HNO, — 4Zn(NO,), + N,OT + 5H,0,
(pas0.)
4Zn + 10HNO, — 4Zn(NO,), + NH,NO, + 3H,0.
(cunbHO pa3s6.)
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B cBsi3u ¢ TCM, UYTO OHMHK ABJISACTCA aM(l)OTepHBIM MCTAJIIIOM, OH
BBaHMOHCﬁCTByeT TaK>XC C I CJIOYaMM:

Zn + 2NaOH + 2H,0 = Na,[Zn(OH),] + H, 1.
Na,[Zn(OH),] — conp uunkara Hatpus Na,ZnO, B BUAE BOJI-

HOT'O pacTBOpa KOMIIJIEKCHOM COJIH.

Oxcuabl. ZnO — BemecTBO 0€J0T0 LIBETA, AJISA MOJYYECHHUS
KOTOPOTO MPOBOJSTCS CIEAYIOIINE PEaKINU:

1) 0Gxur Zn B NpUCYTCTBUU KHUCIIOPOJa WU OOXKHUT Ha BO3/yXe

€ro NMpUPOJHOTO COeAUHEHUs ZnS;

2) o6xwur coneit: ZnCO, = ZnO + CO, T,

27Zn(NO,), = 2Zn0O + 4NO, + O, 1;

3) oGxur ruapokcuaa uuHka: Zn(OH), = ZnO + H,O.

Oxcun nuuka(ll), 6ynyuun ampoTepHBIM OKCUAOM, PacTBO-
psieTcs U B KHCJIOTaxX, U B IIejouax, o0pas3ys Cob:

ZnO + H,SO, = ZnSO, + H,0,
ZnO + 2KOH + H,O = K, [Zn(OH),].

I'mapoxcuabl 3JIEeMEHTOB HNOATPYNNbl IIMHKA HE PACTBOPSIOTCS
B Bojze. [loaTomMy nis uxX mojydeHus Ha BOJAOPACTBOPHUMBIE COJH
ATUX 3JIEMEHTOB BO3JEHCTBYIOT LIEJIOYbIO:

ZnSO, + 2NaOH = Zn(OH), ! + Na,SO,,
CdSO, + 2NaOH = Cd(OH), ! + Na,SO,,

Hg(OH), — o4eHb HEYCTOHYHMBOE COECIAUHEHUE (CM.BBIIIIE),
Cd(OH), — oGmamaeT OCHOBHBIMHM CBOMCTBaMH,
Zn(OH), — obGnanaeTr amMm(pOTEPHBIMH CBOMUCTBAMH, IOAOOHO

IIUHKY U OKCHIY ITUHKA.

I'mapokcua nuHKa, B3aUMOAEUCTBYS C KHUCIOTaMHu, oOpa3yeT
conu: Zn(OH), + H,SO, = ZnSO, + H,0.

OOpaszoBaBuiasicss coab cylbdaT IMUHKA ITOJyYaeTCs B BHIC
MUHKOBOTO KyIopoca — ZnSO4- 7H20, T.C. B BUJIC€ KPUCTAJIJIOTHUI-
para. Conb ZnSO4~ 7H20 — OJIHO U3 CaMBbIX BaXHBIX COE€NUHEHUIN
IIUHKA, KOTOPOE MPUMEHSETCS B PAa3JIMYHBIX MEIIAX.

Kak oTrmeuanoch BbIllle, TUAPOKCHU] IMUHKA oOiagaeT amdo-
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TEPHBIM CBOHUCTBOM M MOA3TOMY BCTYMNAE€T BO B3aUMOJEHCTBHUE C
mejioyaMu, o0pasysi IIUMHKATHI:
Zn(OH), + 2NaOH = Na,[Zn(OH),].

PTyTh — MeTann cepeOpuUCTOro 1BeTa, KOTOPbIi B OOBIUHBIX
YCJIOBUSIX HAXOJMUTCA B KXKHUJKOM COCTOSSHUHM. PTyTh Xopomio
MIPOBOJAUT TEMJIO U DJIEKTPUUYECKUU TOK. BBl HaBepHsiKa BUJEIU U
MMOJIb30BAJIMCh PTYTHBIMHU TepMoMeTpaMu U OapomeTrpamu. [lapsl
PTYTH YpEe3BBIYANHO SITIOBUTHI U MOTYT YOUTH UeJIOBEKA.

[Ipu OOBIYHBIX YyCIOBUSAX PTYTh HE pearupyeTr ¢ KHUCIOPOIAOM
BO3/yXa M ApYyruMu BemiectBamu. OQHAKO OHAa B3aUMOJIEUCTBYET C
KHCJIOPOJIOM IMpH TeMmmepaTrype, OJU3KON K TeMIlepaType KUIECHU S
prytu (357,25 °C): 2Hg + O, = 2HgO.

CoenuHssCh C KUCIOPOAOM, PTYTh OOpa3yeT ABa OKCHUJIA: OK-
cun prytu(l) uepnoro nusera (Hg,O) u oxcua prytu(ll) kpacHoro
1BeTa (B U3MEJIbYCHHOM COCTOSIHUM — kejrToro 1nsera) (HgO).

Oxkcun prytu(ll) saBasieTcs ceipbeM IJis NOJYYEHUS APYTHUX
HEOOXOAMMBIX COCIMHCHUN PTYTHU. PTyTh monydarT myTemM Haka-
nuBaHus conu Hurpata prytu(ll): Hg(NO,), = Hg + 2NO, T + O, 1.

PTyTh MOXHO mojy4yaTh TaK)X€ IyTE€M BO3JEHCTBHUS IIEJIOYbIO
Ha BOJOPAacTBOPUMBIE COJM PTYyTH. IIpu 3TOM, Kak OTMEYaJI0Ch
BBIIIIE, TOJI)KEH OBl oOpa3zoBarbcs runapokcun prytu(ll). Ograko
B CHUJIy TOTO, 4TO rujapokcup prytu(ll) siBasiercs HeyCcTOWYUBBIM
coeaguHeHuem, oopasyercs okcua prytu(ll) HgO:

Hg(NO,), + 2NaOH = HgO + 2NaNO, + H,O.

Hutpar pTyTH noinydarT nmyTeM BO3JAeUCTBUSA Ha pa30aBlieH-
HYIO0 a30THYIO KHUCJIOTY PTYThIO:

Hg + 4HNO, = Hg(NO,), + 2NO, T + 2H,0.

PtyTh u ee coenunenus sinoBUTHL. llpu paboTe ¢ HUMU ciemyeT
CO0JIIOIaTh OCTOPOKHOCT.

IIpumenenme. [IoCKkONBKY IMHK YCTOWYHUB K KOPPO3HUHU, €r0
HWCTOJB3YIOT AJIsI TIOKPBITUS MOBEPXHOCTHU JKEJIE3HBIX MPEIMETOB.
[luak mMeeT OOJbIIOE 3HAUEHWE MPHU HU3TOTOBJICHUHU JHUCTOBOTO
’)keje3a. Ero mpuMeHsI0OT Tak»e NpPU NPOU3BOJACTBE Pa3JIMUYHBIX
BHU/IOB CIIJIAaBOB, a TaK)X€ raJIbBAHUUYECKUX 3JIEMEHTOB.

Cmechr nuHkoBoro kymopoca (ZnSO,-7H,0) u ammodoca
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(NH,),HPO,) B xauecTBe LHMHKOBOTO MHKPOYyI0OpEHUs IpHME-
HsAE€TCSI B CEJIbBCKOM Xo03siicTBe. HemocTtaTok IIMHKAa B JXKHUBBIX
OopraHu3Max MPUBOAUT K BOSHUKHOBECHHIO 3a00JIEBaHUM.

Coenunenne ZnCl, mcmonb3yroT npu cBapke meramios. Cmech
ZnS u BaSO, urpaer BaxXHy pOJIb IPH HU3TOTOBJIEHUU OEIBIX
kpacok. U3 coegqunenuss CdS moay4daroT pa3iauyHbIE BUIBI KPACOK
xenroro usera. Cmecr CdS n BaSO,, umenyemas KaJIMOIIOHOM,
MPUMEHSIETCS B JIAKOKPACOYHOW HNPOMBILIIEHHOCTH.

PtyTh 1 ee coenumHeHUs Ciy’KaT OCHOBOMW JJIsI IPUTOTOBJIECHUS
JIEKapCTBEHHBIX NpenapaTtoB. PTyTe pacTBOpsSET pa3jiMUHBIC
MeTaJulbl. PTyTHBIE pacTBOpHI METAJIIOB HA3BIBAIOTCS aMaJibIraMoOii.

AmManbraMbl UCIIOJB3YIOTCSI B METAJIIYPrUd U MEIULUHE.

Bomnpocs! u 3aganusa

l.| Hanumure ypaBHEHUS peaKIUN, MO3BOJISIONIUX OCYIIECTBUTH
ClIeIyIOIIHEe NpEeBpallCHUS:

a) ZnCO, — ZnO — Zn;

6) Zn — ZnSO, — Zn(OH), —» ZnO — Zn.

2.| Hanumure ypaBHEHHUE peaKIluH, JOKa3bIBaroliei aM(pOTEepHOCTh
LIUHKA.

B xakux 00ylacTsAX UCHMOIB3YIOTCS IUHK U €ro COeAUHEHUs?

4.| Kakoe konuyecTBO nMHKa U 20 %-HOW COJISIHOW KHUCIOTHI MO-
TpeOyercs aas noayuyenus 1,12 a1 (1y.) Bogopona?

5.| Ilonyuute conb ZnCl, He MeHee YeM MATHIO CcriocobaMu.

b

Xpom. Pacnosioxxkenne B nepuoandecKoi Tadauue.
CrTpoenue aTtoMa M OTAe/IbHbIE CBOWCTBA

§ 31

IHony4yenue. UucThli XpOM IOJYyHalOT IIYTEM BOCCTAHOBJIECHUS
okcuma xpoma(lll) merannom anromuHHUeM. BoccTtaHoBiIeHUE
METAJJIOB U3 UX COCAUHEHUHN C MOMOIIbIO AJIOMHUHUS HA3BIBAETCS
amiomunomepmuen:. Cr,O,+ 2Al — ALO, + 2Cr.

ITpu BoccTaHOBIEHUM XPOMUCTOIO KEJIE3HsAKAa KOKCOM MOJIyya-
eTcs cMmech xpoma u xkenesa: FeO-Cr,0, + 4C— 2Cr + Fe + 4CO 1.
XpoM TOAyYarT TakKe NYTEM 3JIEKTPOJIU3a €ro COJEeH.
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duznueckue cBoiictBa. XpoMm — OJecTsmuil meTania cepeod-
puCTO-0€JI0ro 1BEeTa, XOPOLIO MPOBOASIINN TENJIO U 3JIEKTPUUECTBO

(tradmn. 17).
Tabnuya 17

No XapaKTepucTUKU Xpoma Janubie

1 |Ilepuon 4

2 | Pan 4

3 |I'pynna VIO

4 | IlopsiaikoBBIM HOMEDP 24

5

Crpoenue aroma

+24: 2;8; 13;1; 1s? 252 2p°® 3s?
3p° 3d5 4s' [Ar] 3d° 4st

6 | OTHOCHUTEIBHAST aTOMHAsI Macca 51,996
7 | Hucao OpOTOHOB B siAPE aToMa 24

8 [IlmorHOCTH, T/CM? 7,19
S T, O 1 890
10 | T, °C 2 680
11 | Conepxanue B 3eMHOU Kope, % 0,02

12 [ PactipocTpaneHnue B Ipupoie

FeO.-Cr,O,, (Fe(CrO,),) —
XPOMUCTBIN JKEIE3HSIK

13 [ OTkpsIT

1797 r. JI. Bakinen

14 | YcToliunBas cTereHb
OKHCIJIEHUS

0; +2; +3; +6

XumMu4Yeckue cBOMCTBAa. XpOM B XUMHUYECKOM OTHOUIEHUU
JIOCTATOYHO YCTOWYMB, TaK KaK €ro NOBEPXHOCTh IMOKPHITA TOHKOU
OKCUJIHOM TJIeHKOUW. OH TPpYyAHO pearupyet Jake ¢ KUCIOTaMHU.

[Ipu HarpeBanum pearupyeT ¢ pa3z0aBJICHHBIMHU CEPHOU U COJISI-

HOU KHCJIOTAMU:

2Cr + 3H,SO, — Cr,(SO,), + 3H,T,
Cr + 2HCI — CrCl, + H, T.

I[IpoBenenue peakuuu Opu M30BITOYHOM KOJIMUYECTBE COJISIHOU
KHMCJIOTBI IPUBOAUT K oOpasoBanuto conu CrCl..

XpOM HE B3aMMOJIEMCTBYET C KOHLUEHTPUPOBAHHOW a30THOM
KHUCJIOTOU. M3Menp4eHHBIU NPHU BBICOKOW TEMIIEpaType Xpom,
B3aMMOJICHCTBYSI C KHUCIIOpOoaoM, oOpaszyeT okcua xpoma(Ill):

10—Xwumust, 9 kmacc
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4Cr + 30,— 2Cr,0,.
ITpu BBICOKO¥ TeMIepaType XpOM B3aMMOJAEUCTBYET TaKXKe C
psiIOM NPOCTHIX BEIIECTB:
2Cr + N, = 2CrN, 2Cr + 38 = Cr,S,,
2Cr + 3C1, = 2CrCl,.

I[Ipy HakanuBaHUU XPOM BCTYyNAaE€T B pPEaKLHUIO C BOASHBIMH
napamu: 2Cr + 3H,0 = Cr,O, + 3H, 1.

IIpumenenue. binarogapss yCTOWYUBOCTH K KOPPO3UH XPOM
HUCTIONB3YETCS JIJII MOKPBITUSI MOBEPXHOCTU METAJIJIMYECKUX HU3Je-
nuit. JloGaBusigs XpoM K Kejie3y B pPa3JIMYHBIX COOTHONIICHUSIX,
MOJIyYalOT BBICOKOKAUECTBEHHYIO CTaJjlb, 00Ja/1a0lly0 LHEHHBIMU
coictBamu. Hanpumep, cranb, conepxamas 12 % xpoma, Ha3bI-
BAaETCsl HEPI)KABEIOLIEH CTajblo, KOTOpas MCIOJb3yeTCs AJIsI U3r0-
TOBJICHUSI MEITUIIMHCKOTO 000pYyIOBaHHUSI.

Bomnpocs! u 3aganusa

1.|YTo BBI 3HAETE O MECTOIIOJOXEHUHU XpOoMa B MEPUOJIHUUYECCKOMN
TaOJINIIE XUMHUYECKUX 2JIEMEHTOB U CTPOCHUH €ro aroma?

2. | IloueMy XpoM yCTONWYUB K KOPPO3UU?

3. | Hanumure ypaBHEHUS peaKLUM, OTPaKarwoIUX XUMHUYECKHUE
CBOMCTBa Xpoma..

4. | CKOJIBKO JIUTPOB BOJAOPOJA MOXKET BBITECHUTHh U3 CEPHON KHC-
moTel 0,5 MOJIsE XpoMa M CKOJIBKO COJIM 00pa3yeTcsi MpHu d3TOM?

§ 32 JIByX-, Tpex- U IeCTUBAJIEHTHbIE COeIMHEHUS
XpoMa U UX CBOMCTBa

Xpom o0Opa3yeT ycTOWUYHBBIE COCIMHEHUS TPH CTEMEHSIX
OKHCIeHus +2, +3, +6: ocHoBHBIK okcua xpoma(ll) Cr?0-2,
amdporTepHblii okcua xpoma(lll) erO';, KHUCJIIOTHBIA OKCHUJ
xpoma( V1) Cr*ﬁof.

Oxkcupg xpoma(ll) — ocHOBHBIN OKCHI. DTO — MOPOIIOK YSPHOTO
uBeta. Ero mony4darT myTeM OKHCIEHHS HAa BO3JAyXe PTYTHOH
amasibramel xpoma: 2Cr + O, = 2CrO.

B na6oparopun okcua xpoma(ll) MOKHO MOTYyYHUTH CIETYIOITHUM
cnocooom: Cr — CrCl, — Cr(OH), — CrO.
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IIpun HakanuBaHuu Ha Bo3ayxe npu temneparype Boiuie 100 °C
CrO, okucussacs, npespaiaercs B okcug xpoma(Ill):

4CrO + O, = 2Cr,Q,.

B3aumopeiictBys ¢ kuciaoramu, CrO oOpa3yeT AByXBaJIEHTHbIE
COJIM Xpoma: CrO + 2HCI = Cr(Cl, + H,0.

Oxkcuny xpoma(ll) coorBercTByeT ruapokcusa xpoma(ll), koro-
pBIM Takke BCTyNaeT B peaklHUIO C KUCJIOTaMHu U 00pa3yeT cojb U
BOJY: Cr(OH), + 2HCI = CrCL, + 2H,0.

I'mapoxcun xpoma(ll) Cr(OH), mony4daroT nmyTeM BO3JEUCTBUSA
Ha JBYXBaJICHTHBIE COJIM XpoMa Iesioublo. B pesynbratre obpa-
syercs ocanok Cr(OH), xenroro msera:

CrCl, + 2NaOH = Cr(OH),! + 2NaCl.

JIByXBaJI€HTHBIE COCAUHEHUSI XpOMa HEYCTOWYHUBBI. OKHUCISSICH
B MMPUCYTCTBUHU KHUCJIOPOJA BO3JIyXa, OHHU OOpa3yroT TPEXBaJICHT-
Hpie coenunenus xpoma: 4Cr(OH), + O, + 2H,0 = 4Cr(OH),.

ITpu naxkanmuBanuu Cr(OH), o6pasyercsa oxena xpoma(lll):

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

CoenuHeHus XpoMa co cTeneHbio okucieHus +2 (Cr*") siBisi-
IOTCSI BOCCTaHOBHUTENIIMU. OHU, JETKO OKHUCISSICH, MPEBPAIIAIOTCS B
COCAMHEHHS XpOMa CO CTEMeHbIo okucieHus +3 (Cr*):

2CrCl, + 2HCI1 = 2CrCL + H, 1.

Oxkcua xpoma(Ill) — ycTroiitunBoe coennHeHne, oOgamaroIiee
aM(OTEepHBIM CBOMCTBOM. DTO — MNOPOIIOK 3€JE€HOro 1BeTa. B3au-
MOJEUCTBYS M C KHCJIOTaMHU, U C Hiejodyamu, okcupg xpoma(lll)
obpasyer conm:  Cr,0O, + 6HNO, = 2Cr(NO,), + 3H,0,

Cr,O, + 2NaOH = 2NaCrO, + H,0.

B nmaGopartopusix yciaoBusix okcua xpoma(lll) momydgaror myTem

HaKaJUBaHUS JUXpoMaTa aMMOHMUS:
(NH,),Cr,0, — Cr,0, + N, T + 4H,0.
I'mapoxcun xpoma(lll) Takxke obnamaer amMmpoOTEpHBIM CBOMCT-

BOM. Ero monydarT BO3JEHCTBHEM IIEJIOYU Ha TPEXBaJCHTHBIC
conu xpoma: CrCl, + 3NaOH = Cr(OH), + 3NaCl,
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Cr(OH), + 3HCI = CrCl, + 3H,0,
Cr(OH), + 3NaOH = Na,[Cr(OH),].

CoenuHeHuss XpoMa co cTeneHbio okucieHus +3 (Cr’') saBmus-
FOTCSI U OKHUCIIUTENSIMU, U BOCCTAHOBUTEISIMU.

XpOoMHUCTBIE KBACIIbl, OTHOCSIIIIMECS K TPEXBAJIECHTHBIM COCJIMHE-
HUSIM XpOMa, UCIIOJb3YIOTCSA B KOKEBEHHON MPOMBIIIJIEHHOCTH JJIs
ny6menus kox. I[IppymMepoM XpOMUCTBIX KBAaCIlOB MOTYT CIYXHUTh
KanueBo-xpomucthie KBacusl— K, SO, -Cr,(SO,),- 12H,0, ammo-
HueBO-XpomucThie kBacusl — (NH,),SO,-Cr,(50,),-6H,0. 910 —
CEepHbIE JBOWHBIEC COJIU.

Oxkcua xpoma(VI) — KUCIOTHBIM OKCHI. DTO — KpHUCTAJ-
JINYECKOE BEILIECTBO TEMHO-KpacHOTro 1BeTa. lIpu B3aumoneicTBuu
¢ menodyamu okcua xpoma(lll) ob6pasyer conb XxpomaT HaTpUs:

CrO, + 2NaOH = Na,CrO, + H,O.
CrO, — cunbHbli OKuCAUTENL. OH OKHUCIIAET MPOCTHIE U CIIOXK-
HBIE BELIECTBA, U caM BoccTaHnaBausaercs a0 Cr,O;:
3S + 4CrO, = 380, + 2Cr,0.,.
Pasnarasce npu BbICOKOH Temneparype, oopasyer Cr,O,:
4CrO, = 2Cr,O, + 30, 1.

B nmaGoparopnbix ycinoBusax CrO, monay4aroT IMyTeM BO3JEHCT-
Busa Ha auxpomat Kanus (K,Cr,0.) KOHIEHTPUPOBAHHONW CEPHOM
kucnoroi: K,Cr,O, + H,SO, — 2CrO, + K,SO, + H,O.

Oxcun xpoma(V1) jerko B3amMoAecTBYET C BOJOM:

npu Ooneuiem kosuvecTse Boael: CrO, + H,O = H,CrO,,

npu 6osbmem koaunyectse CrO,: 2CrO, + H,O = H.Cr,O..

CnenoBatenbHO, Ha okcua xpoma(VI) mpuxonsitcs nBe KHUC-
aorel: H,CrO, — xpomosas u H,Cr,O, — nuxpomosas.

Xpomosas kucinora (H,CrO,) HeycTOWYMBasA U CyIIECTBYET
TOJIBKO B BHJIE pa30aBieHHOro pactBopa. Colu XpOMOBOW KHCIOTHI

Ha3bIBAIOTCS XpOMaTaMU U UMEIOT KEJITYI0 OKpPacKy.

Conu AMXPOMOBOM KHCJIOTHI HA3BIBAIOTCS JTUXpPOMATaMH H
WMEIOT TEMHO-KEJITYI0 OKPacKy.

HaTpueBbie, kaiueBbie U aMMOHHUEBBIE COJU DTHUX KHUCIOT
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YCTOMYHMBBI, XOPOLIO PACTBOPSAIOTCSI B BOJAE U SABJISIOTCA CUIIBHBIMH
okuciaurteassmu. IloaTomMmy UX pacTBOpbl B KHUCJIOTHOH cpene
HUCIIONB3YIOTCS 11 OKUCJIEHUS Pa3JIMYHbIX BEIIECTB:

3N212803 + K2Cr207 + 4HZSO4 —
— 3Na,SO, + K,SO, + Cr,(SO,), + 4H,0,
6FeSO, + K2Cr207 + 7H,SO, =

= 3Fe,(SO,), + Cr,S0,),+ K,SO, + 7H,0.
COCIII/IHCHI/UI XpoMa CO CTCIICHBIO OKHUCICHHUS +6 sABISIOTCH
CUJIBHBIMH OKHUCIIUTCIIAMMH, JICTKO BOCCTAHABIIMBAKOTCA WU INPCBpa-
IIar0TCsA B COCAUMHCHUA, I'IC XPOM HUMCCT CTCIICHb OKHCIICHU A +3:
Cr* - Cr* - Cr,

BOCCTaHOBHTEINb U BOCCTaHOBHUTEIb,  OKHCIUTENb
U OKHUCJIHUTENb
Cr*(OH), — Cr*(OH), — H,Cr*0,, H,Cr",0,
TOJIBKO OCHOBAHHE U OCHOBAHWUE, KHCIIOTa
M KUCJIOTa
(ampoTepHBIit)

—CrO _, Cr(OH), _. CrSO,,
Cr(NO,),,

—Cr,0, - Cr(OH),
Cr — NaCrO,,
H,CrO, - K,CrO,,

—CrO,
H,Cr,0, -, K,Cr,0,.

Harnsigable 3agaum M npumMepbl

> Ilpumep 1. B maGopaToOpHBIX YCIOBHUSIX C IOMOIIBIO COJHU
(NH,),Cr,O, MOXHO OCyHmE€CTBUTh MHTEPECHBIA JKCIIEPUMEHT,
Ha3blBa€Mblil “UCKYyCCTBEHHBIM ByJkaHOM”. Kakol ras u B Kakom
oowreMe (J1,Hy.) oOpaszyeTcs B pe3yJsibTaTe dKCIePUMEHTAa, €CIIU JJIs
ombiTa B3saM 5,04 r guxpoMata aMMOHUSA?

P> Pemienue. 3anuiieM ypaBHEHUE PEaKIIHHU:

504 X I
(NH,),Cr,0, ———> Cr,O, + NZT + 4H,0.
252 r 22,4 1
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5,04: X R 5,04-22,4 — 0,448 1.
252 22,4 252
Omeem: obpasyetrcs 0,448 n azora.
P Ipumep 2. J{ns oxkucieHus conu cyiabdar xenesza(ll) B
KHCJIOTHOMW Cpele UCIOoJNb3yeTcss AuXpoMar Kamus. Hanummure
ypaBHEHUE A3TOH XMMHUYECKOH peakuuu. OOBSICHUTE ypaBHEHUE
C TOYKH 3PCHUS OKHCICHUSI-BOCCTAHOBIICHUS M yPaBHSNTE €ro.
Kaxkoe konunuecTBO (I) cyiabdara xenesa (1) u auxpomara kanus
HaJI0 B3ATh, YTOOBI MOIy4uTh 7,84 T cynbdara xpoma(lll)?
P> Pemienue: 1) 3anuiieM ypaBHEHHE PEaKkilMU U yPaBHSIEM €ro:
2+ 6+ 3+ 3+
6FeSO,+K,Cr,O,+7H,SO, = 3Fe,(SO,), + Cr,(S0O,), +

+K,S0, + 7H,0.

Y Ferr — =18, Fe** | (Boccranosmrens),
1|Crer —=1& _, Cr** |3 (okucnurens);

2) kakoe konuuecTBO (T) cynbdara xeneza(ll) m nuxpomara Kamus
HaJO B3sTh, 4TOOBI MOJy4YnTh 7,84 T cymbdara xpoma(lll), ncxoms
W3 MIPUBEICHHON (HOPMYIIBI?

X y 7,84
6FeSO, + K,Cr,O, ——> Cr,(SO,).:
912 294 392
a) narinem maccy FeSO,:
X 7 84 912 7 84
—= , x=—"""=18,24r;
912 392 392
0) maiinem maccy K, Cr,O,:
7,84 294-7,84

L T sy
294 392 392

Omeem: 18,24 r FeSO, u 5,88 r K,Cr,O, .
P> Ilpumep 3. YpaBHsiiTe cleayoONIyIO OKI/ICJII/ITGHBHO BOCCTaHO—

BUTCJIbHYIO PCaKIHIO:

K,Cr,0. + KI + H,80, — K,SO, + Cr(S0,), + I, + H,0.
OHpeI[e.TII/ITe BE€IIECTBO — OKMHUCJIUTCIb MW BCILIECTBO —
BOCCTAHOBUTCIIb.
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P> Pemenune. 3anuineM ypaBHEHME PeaKLUMM M OMpPEAesIUM diie-
MEHT C M3MEHMUBIICHCS CTEIIEHbIO OKMCJICHUS:

6+ 1- 3+ 0

K, Cr,O,+ KI + H,SO, — K,SO,+ Cr,(SO), + I, + H,O.
CreneHb OKMCJIEHUSI XpOMa B JAUXpOMAaTe KajikMs, BCTyNalollEM B
XHUMHUYECKYI pPEaKIHI0, u3MeHuiaach ¢ +6 go +3. B pesynbprare
ero aToM MPUHUMAET TPU JIECKTPOHA U CTAHOBUTCS OKHUCIHUTEIEM.
CnemoBaTeIIbHO, KZCrZO7 — OKHUCJIUTEID..

CreneHb OKHUCJEHUS HoJa B HOJAMUJE KaliMsi, YUYacTBYIOIIEM
B peakuuu, usmMenunacb ¢ —1 go 0. Ero atom ormaer aBa
AJIEKTPOHA M CTAHOBUTCS BoccTaHoBUTeieM. CienoBaresibHo, KI —

BOCCTaHOBHUTEIIb.
6+  +6¢ 3+

112t ——> Cr, | 6 | 3|1,
- 28 0

312l ——> 1, | 2| 1]3.

K,Cr,0, + 6KI + 7H,SO, = 4K,SO, + Cr,(SO,), + 31, + 7H,0.

Omeem: K ,Cr,0O, — oxucnurens, KI — BoccTaHOBUTED.

Bomnpocsl 1 3aganusa

1.| Hamumwute hopMylibl AByX-, TpEX-, MIECTUBAJICHTHBIX OKCHJIOB U
TUAPOKCHIOB XpOMa.
2. Hanumure ypaBHEHUS peaKU UM, MO3BOJIAIOIIMUX OCYIIECTBUTH

cnenyromue npeppamenus: a) Cr - CrO — Cr,0, — Cr(NO,),;
6) (NH,),Cr,0, — Cr,0, —» CrCl, — Cr(OH),.

3.| Xpomar narpus (Na,CrO,), BcTynas B peakiuiO ¢ BOAOPACT-
BOPUMBIMH consiMu Oapus, obpasyer ocamok (BaCrO,).
Hanmumure MosieKyasipHbIe 1 MOHHBIE yPAaBHEHUS 3TOM peakLuH.
4.| Bel 3HaeTe, YTO TpeXBaJICHTHBIE OKCHUI WU THIAPOKCHU] XpoMa
uMerT am@oTepHble cBoiicTBa. Hanumure ypaBHeHUs peakuuid,

nokaspiBaromue amporepnocts Cr,O, u Cr(OH),.
5.| YpaBHsTE YypaBHEHUS CIEAYIONICH XUMUUYECKON pPEaKIIUU;

K,Cr,O, + H,S + H,SO, = Cr,(S0,), + S + K,SO, + H,0.
Kakoe BemtectBo okuciautesnb? [louemy?
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Mapraneu. PacnosioxkeHue B nepuoauueckon

§33)

Tadauue. CTpoeHue aroMa U OT/Ae/IbHbIe CBOMCTBA

ITonyyenue. MapraHen nojiydarOT B DJIEKTPUUYECKHUX Medax
NyTeM BOCCTAHOBJEHHS OKCHJAa MapraHia KpeMHHUEeM (a Takxke

AITFOMHUHOTEPMHYECKHM CIIOCOOOM):

Mn,O,+2Si — 3Mn+2Si0, (3Mn,0,+ 8Al — 9Mn+4AL0,).

Tabnuya 18

Ne XapaKTepuCTUKU MapraHia JanHble

1 |Ilepuon 4

2 | Pan 4

3 | I'pynna VII O

4 | ITopsiiKOBBIA HOMED 25

5 Crpoenue atoma +25 2 8 13 2 1s* 25?2 2p°
352 3p° 3d° 4s? [Ar] 3d° 4s?

6 | OTHOCHTENIBHAsI aTOMHAsI Macca 54,938

7 |Yucno npoTOHOB B siIpe aroma 25

8 |IlmoTHOCTB, I/cM? 7,44

9 | T, °C 1 244

10 | T, °C 2 080

11 | Conepxanue B 3eMHOU Kope, % 0,1

12 PacnipocTtpanenue B npupoze MnO, — mupomosur, Mn,0, -
raycManut, Mn, O, — GpayHuT

13 | OTkpBIT 1774 r. K. Illeene

14 | YeToriunBas cTerneHb OKHUCIEHUS 0; +2; +4; +7

MapraHeu MOKHO ITOJIYYHUTBb TAKIKXC IIYTCM JJICKTPOJIN3a pacT-

Bopa coiau MnSO,.

duznvyeckue cBouMcrBa. MapraHen — TBEpAbIA METAJJI CEpE-

Opucto-6enoro nBera (Tadmn. 18).

Xumuueckue cpoucrBa. [loBepxHocTs MeTanna maprasia
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NOKPbhITa TOHKOW OKCHUAHOH MiaeHKOH (Mn,O,), mo3TomMy OH HE
OKHCJISIETCSI Ha BO3JyX€E Ja)K€ NPU HarpeBaHUU.

I[Ipn HakanuBaHMKU MapraHel y4acTBYET B PsJe XUMHUYECKUX
peakuuii. B 3aBUCMMOCTH OT TeMIepaTyphbl peaKliuu oOpa3yeT ¢
KHCIIOpooM coeaunenus MnO, MnO,, Mn,O,, Mn,O,:

4Mn + 30, = 2Mn,0O..

[Ipn HarpeBaHuu OBICTPO BCTYMAET B PEAKIIHIO C BOJIOM:

Mn + 2H,O = Mn(OH), + H, 1.

BzanMonencTBys ¢ rajoreHamMu, CEpod M a30TOM, MapraHeEll
obpaszyer MnCl,, MnS, Mn,N.:

Mn + CI, = MnCL,, Mn + S = MnS, 3Mn + N, = Mn,N..

B peakuwusix ¢ pa30aBiIeHHBIMH KHUCJIOTAMHU BBITECHSIET BO-
nopoa: Mn + 2HCI = MnCL, + H,T, Mn + H,SO,= MnSO, + H, 1.

IIpn B3auMOOENWCTBUU C KOHLOEHTPUPOBAHHOMU CEPHOU U
a30THOM KuciaoTaMu 00pasyeTr He Boxopond, a SO, unun NO,:

Mn + 2H, SO, = MnSO, + SO, T + 2H,0,

Mn + 4HNO, = Mn(NO,), + 2NO, T + 2H,0.

daemenThbl 3YH: Mapranen, nupoiro3uT, rayCMaHUT, OpayHHUT,
K.Illeeme, xuMHu4yeCcKue CBOMCTBAa MapraHIa.

Bomnpocsl u 3aganusa

1. | Ilouemy MapraHen He OKHCJSAETCS Ha BO3AYyXE Ja)xe INpHU
HarpeBaHuun?

2.| Hanumure ypaBHEHHUs peakKIUil B3aUMOJEHUCTBUSA MapraHua c
YUCTBIM KHCJIOPOJAOM U BOJIOH.

3.| O0BsicHUTE B3aMMOJCUCTBUE MapraHmna ¢ Kucioramu. Hamu-
LINTE YPaBHEHUS pEaKLUil.

COC}]I/IHeHI/ISI MapraHma 1 ux nNpuMEeHCHHC

Coeaunenus. I3BeCTHO MATH OKCUAOB MapraHiia.

Ha mpakTuke mMUPOKO MCHOJB3YIOTCS okcua mapranma(lV)
(CUJIBHBIM OKHMCIIMTENb) U COJIM, COOTBETCTBYIOMMUE OKcuay Mn,O..

153



MnO — okcun mapranna(ll). OcHoBHBINI

Mn,O, — okcua mapranua(lll). OcnoBHbIN

Mn MnO, — okcun mapranna(lV). Amdorepnbiii

Mn,O, — okcua mapranna(VII). Kucnoraeii

Mn O, — cmech okcnnos mapranua(ll) u (III).
CMmemansbiii okcug (MnO-Mn,O,)

Oxkcun mapranua(VII) Mn,O, — macnsgnucTas Kuakocts. Ero
MOJy4YarT NyTEeM BO3JICUCTBHUS HAa NEpPMaHraHaT KaJiusi CEpHOU
kucioToi. OO6pa3zoBaBmINiCa B pe3yibraTe peakuuu Mn,O, npu
HaKaJluBaHWM pasznaraercs Ha MnO, u O,:

2KMnO, + H,SO,= Mn,O, + K,SO, + H,O,
2Mn,0, = 4MnO, + 30, 1.

Ilepmanranar kaaus KMnO, — kxpucrajaindeckoe Be-
IIECTBO TEMHO-KPAacCHOTrO IIBETa, XOPOIIO PacTBOPUMOE B BOJE.
[Ipumensiercs B meauuune. O06gagaeT CUIbHBIM OKHUCIUTEIbHBIM
CBOMCTBOM, KOTOPOE 3aBUCHUT OT Cpebl pacTBOpa.

B kucnotHou cpenue:

2KMnO, + 10KCl + 8H,SO, = 6K, SO, + 2MnSO, + 5Cl, + 8H,0.

B mienounoii cpene:

2KMnO, + K,SO, + 2KOH = K,SO, + 2K ,MnO, + H,0.

B HelTpanbsHOU cpene:

2KMnO, + 3K SO, + H,0 = 2MnO, + 3K,SO, + 2KOH.

IIpy HakanuMBaHWU MEepMaHraHaT Kajus pa3jaraeTrcs, U 3TO
WCHOJB3yeTCsI MPU MOJYUYEHUHU KHUCIOpOoJa B J1abOpaTOPHBIX
yenosusax: 2KMnO, = K. MnO, + MnO, + O, 1.

Maprannesas kuciora (HMnO,), cooTBeTcTByIOIas OKCUAY

mapranna(VIIl), saBasieTrcs CHIbHOW HEYCTOMYHMBOW KHCIOTOM,
KOTOpasi JErKo pasJjlaraeTcs B BOJE.
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Ilpumenenune. MapraHen U €ero CO€JUHEHUSI IPUMEHSAIOTCS BO
MHOTHX OTpPAacyisiX HapOJAHOT'O XO3sMUCTBa:

IIpousBoscTBO cTanu

N3roroBiieHHne crjiaBoB

IlokpriTHE MOBEPXHOCTEN METAJINYECKUX U3ACINHN

B kadgecTBe KarajJm3aTropa

[TponseoacTBo Mukpoynodpennii: MnSO,4H,0

B kauecTBEe OKHCIHUTEIIEH

Menuiinaa

Bomnpocsl 1 3aganusa

1.

2.

[V

>

OxapakTepu3yiTe MapraHell MO PACIOJIOKEHHUIO €ro B IepPHO-
JUYEeCKOM TabiuIle U MO0 CTPOEHHUIO aToMma.

KakoBbl cBOlicTBa OKCMAOB Mapranina?

B cocTaB onHOro M3 OoKCcUAOB Mapranua Bxoaut 50,5 % kucno-
pona. Onpenennte Gpopmyrny 3Toro okcuaa. KakoBel ero cBoiicta?

Harasiaabie 3a1a4v 1 NPpUMeEPbDI

IIpumep 1. Ipu nakanuBanuu okcuaa mapranna(lV) npu yuac-
THU THAPOKCHUJAa U HUTpaTa KaJIus OH OKHCIISIETCS M oOpa3yeT
cos kucsiotel HMnO,. Hanumure ypaBHeHHE NTaHHON peaklUH U
YpaBHSIUTE €ro METOJIOM 3JIEKTPOHHOTO OajiaHca.
P> Penrenne: 1) HanuIeM ypaBHEHHE PEaKIIUU.
MnO, + KOH + KNO, = K,MnO, + KNO, + H,0;
2) ompenesum 3JIEMEHTHl ¢ U3MEHHUBIIMMHUCS CTENEHSIMH OKHC-
JICHU S

4+ 5+ 7+ 3+
MnO, + KOH + KNO, = K,MnO, + KNO, + H,O;
3) ciienoBaTeNbHO, CTENEHb OKHUCIEHUs Mapranua B MnO, uzme-
HHUJIach ¢ +4 510 +7, T.e. ero aToM OT/AaJl JiBa 3jeKkTpoHa. CTeneHb
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okucienus azora B KNO, usmenunachp ¢ +5 1o +3, T.€. €ro arom
MMPUCOEIMHUII ABA IJIEKTPOHA:

4+ 28 6+

12| Mn > Mn | 3 (BOCCTaHOBHUTEIbD),
5+ +2€ 3+

12N > N | 2 (OKHCIIUTEINB);

4) moacTaBUM B ypaBHEHHUE KOIDDUITMCHTHI:
MnO, + 2KOH + KNO, = K,MnO, + KNO, + H,O.

P> [Ipumep 2. OKHCIUTETHHOE CBOWCTBO K,MnO, 3aBucHuT OT cpe-
bl pacTBOpa (CM. TeMy). YpaBHANTE ypaBHEHHS CIEIYIOIIUX
peakuuii METOIOM 3JIEKTPOHHOro OajaHca:

a) KMnO, + Na,SO,+ H,SO, = ..,
6) KMnO, + NaNO, + KOH = ...,
B) KMnO, + Na, SO, + H,O = ... .

P> Ipumep 3. Kak u3 conu FeSO, MOXHO Monay4uTh COJIb
Fe,(SO,),? Hanumure ypaBHEHUE PEAKUMM U JOKAXKHUTE, YTO OHA
SIBJSIETCSI OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHON. YpaBHANUTE ypaB-
HEHHE METOJIOM 3JIeKTPOHHOTO OajaHca.

> Ilpumep 4. Bo3aelicTBYsI Ha TIEpMaHTaHAT KaJdHUs COJSTHOW KHCIIO-
TOH, MOJYYAIOT XJIOp. YPaBHSANTE ypaBHEHUE dTOU pEaKIUU METO-
JIOM 2JICKTPOHHOTO OasaHca.

P> Pemenue: 1) 3amumieM ypaBHEHHE PEaKI[MU M OMPEACIHM 3JIe-
MEHTBI, CTEIICHN OKHUCJICHUSI KOTOPbIX U3MEHUIINCH:

7+ 1- 2+ 0
KMnO, + HCI — KCIl + MnCl, + Cl, + H,O;
2) cOCTaBUM CXE€MY U3MEHEHUS 3JEKTPOHOB B aTOMaxX 3JIEMEHTOB,

Y KOTOPbIX UBMCHUHIIUCH CTCIICHU OKHUCJICHHUA, U OIMPCACIHUM DJIC-
MCHTBI OKHCIIMTCINX U BOCCTAHOBHUTCIIN:

7+ +58 2+

Mn — > Mn | okuciuTesb (BOCCTaHABIMBACTCS),
1- D@ 0

2Cl —> (], | BOccTaHOBUTENH (OKUCIISIETCS);

3) YUCJIO NPHUCOCIUMHCHHBIX WU OTAAHHBIX J3JCKTPOHOB JOJI)KHO
OBITH OJHMHAKOBbIM. HOBTOMy:

7+ 455 2+ lal| 6 | 6

Mn ——>Mn |5]10:5=2 |2,
1- D@ 0

2Cl —>Cl, [2]10:2=5 |5,
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r1€ @ — YHUCJIO DJIEKTPOHOB, OTIAAHHBIX U NPUCOECIUHEHHBIX
3JIEMEHTaMU, CTEINEeHU OKHCIIEHHUS KOTOPBIX U3MEHMIIUCH;, O —
oOmuil 3HaMeHaTeNb JUIsl 4MCJla OTJAaHHBIX U NPUCOEIMHEHHBIX
3JIEKTPOHOB; 6 — KO3(P(PUIIHNEHTHI.

IIpumeuanue. JIBa atoma mapraHpa npucoeauHswoT 10
3JIEKTPOHOB I10 ISTh 3JEKTPOHOB KaXKJbIH.

4) moacTaBUM B NEpBOHAYAJIbHOE YpaBHEHHE HalJeHHbIEe K0d(du-
LIUEHTHI;

5) ypaBHsieM ypaBHEHHE Ha OCHOBE Ko3(puIneHToB, onpeaeneH-
Hpix Bbime: 2KMnO, + 16HCI = 2KCI1 + 2MnCl, + 5C1, + 8H,0.

P> IIpumep 5. [HoxcraBbre KO>hGUIHEHTH B yPABHEHUS OKHC-
JINTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM:
a) H,0, + KMnO, + H,SO, — K, SO, + MnSO, + O, + H,O;
6) H,S + KMnO, + H,SO, — S + MnSO, + K,SO, + H,O;
B) MnO, + HCI = MnCl, + Cl, + H,O.

p Ilpumep 6. YpaBHANTE ypaBHEHHUSA CIEAYIOIMUX XUMUUYECKUX
peakmuii U ONpeeInTe OKUCIUTEIN U BOCCTAHOBUTEIIH:

a) MnO, + KCIO, + KOH — H,MnO, + KCIl + H,O;

6) K,MnO,+ H,O0 - KMnO, + MnO, + KOH;

B) KMnO, + HNO, + H,SO, — MnSO, + HNO, + K,SO + H,O;
r) FeSO, + KMnO, + H,SO, — Fe,(SO,), + K, SO, +

+ MnSO, + H,O.

§ 34 ) XKeneso

Kpoewv kpacnozo yeema u evinonnsaem 6 op2anusme 4eniosexda
8avcHy0 mpancnopmuyio yuxyuro. Yem smo obwvscusiemcsa?

Pacnoysoxenue B nepuoauveckoi radauune. Kenezo pac-
MOJIO)KEHO B MOOOYHOW MOATrpymnIe BOCBMOW TPYyNIIbI, MOK
NOPAAKOBBIM HOMepoM 26. XuMmuueckuii cuMmbois — Fe. OTHOCH-
TeJibHasi aToOMHasi Macca paBHa 55,847. )Kene3zo oTHOCUTCH K ce-
MEUCTBY d-371€MEHTOB.

CTpoeHue aTroma. DIEKTpPOHHAsI KOHQUTYpalLMs aToMa Xele3a
cienyromas:
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452 3d°
ET?’I"I‘T

352 3p°
VT

1522522p°3523p°3d®4s2.

B xuMunueckux peakuusix aToOM >Kejie3a OTIAeT JIBa JIEKTpPOHa C
4s-BHEUIHETO 3JEKTPOHHOTO CJOSI U MPEBpAIaeTCsi B MOH C 3apsiJioM
+2. Mon Fe?" otmaeT emie OAWH 3JIEKTPOH C 3d-3JIEKTPOHHOTO
CJ0sl ¥ mpeBpamaeTcss B MoH ¢ 3apsimoM +3. XKenezo obpasyet psin
COCJIMHEHUN, COOTBETCTBYIOIIUX CTEHEHSIM OKHCIEHUs +2 u +3.

Fe (+26) 2; 8; 14; 2 1s522522p°®3s23p°3d°4s?
T ..°C T,.°C p, r/em? E, B OTKpBIT
1539 2870 7,874 0,44 | 3BecTHO M31aBHA
Marnetur Fe,O,,
Fe(CO),,
nuput FeS,, 5
rematut Fe,O,, Ee(NO,),,
mamonut FeO,-nH,0, FFE:(S)CI){“),
FeCO.. AN
FeS, cuneput FeCO, Fe(SO.).
Fezoa’ FeHal,,
Fe3O4, Fe FeS,,
FeCl,. —> — | FeSO,
IIpumenenue

ITpou3BoOCTBO YyryHa, CTajH,
MIPOU3BOJACTBO IJICKTPOMOTOPOB,
MaIInHOCTPOCHHUE,

OBIT,

OTpacii HapOJHOTO XO3sHCTBA.

Pacnpocrpanenue B npupoae. JXKene3o — cambiil pacnpocTpa-
HEHHBIN MOCJEe aJJIOMUHUS MeTaslsl Ha 3eMie. COorjlacCHO HEKOTOPBIM
JITAaHHBIM, XE€JEe30 COCTaBJISAET sSApO 3eMau. Ero MOXHO cCUMTaTh
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caMbIM pacOpOCTPAaHEHHBIM METAJIJIOM Ha 3€MHOM mmape. MaccoBas
J10JIs JKeje3a B 3eMHOM kope coctasisieT 4,2 %. B npupone xkene3o
BCTpeUaeTcsl B BUJ€ COeIMHEHUN. B HEOECHBIX Telmax — MeTeopuTax
OHO BCTpedYaeTcsi B CBOOOAHOM cocTOSsHUH. OCHOBHBIMHU
MHUHEpAJlaMU JKeje3a SBISIFOTCS MAarHeTUT — MarHUTHBINA JKEJIE3HSK
Fe,O,, remarur — KkpacHbiii xenesusk Fe,O,, mumMonuT — Oyprii
xenesnsk 2Fe,0,-3H,0 (HFeO,-nH,0), cuieput — Kene3Hbli mar
FeCO3, MNUPUT — JKEJIE3HbIM KOJYedaH FeSZ.

IMony4yenue. JXKene3o monydaroT CAEAYIOMIUMHU CITIOCOOaAMMU.

1. Bo3nelicTBUEM Ha OKCHABI KEjJe€3a BOAOPOAOM, YIJIEpPOAOM
WUJIM YTrapHBIM T'a30M:

FeO + H, = Fel + H,0; Fe,O, + 3CO = 2Fe + 3CO, 1.
2. CmocoOboM aaTrOMUHOTEPMHUHU U3 OKCHJIOB Keje3a:
3Fe,O, + 8Al = 9Fel + 4A1,0, .
3. Ilytem anexkTponmn3a AByXBaJCHTHBIX COJIEH Keje3a.
dusudeckue cpoiicrBa. Unucroe kene3o — MeTasl cepedpucTo-
O0enoro mBeTa, OBICTPO TYCKHCIONIUN HaA BO3/IyXe€, NJOCTATOYHO
MSTKWH, IMOJJAION[UHCSI KOBKE, 00JaJalouii CUJIBHBIMH MarHMUT-
HBIMHM CBOMCTBAaMH, XOPOIIO NPOBOIASAILIUMN TEIJIO U BJIEKTPUUECKUN
tok. Temneparypa nuaBiaeHus 1539 °C, nimotHocTh 7874 Kr/m3,
YHUCIO YCTOWUYUBBIX U30TOMOB 4 (54, 56, 57, 58).
Xumunueckue cpomcrBa. [lpu HarpeBanum Ha BO3ayXe
o0Opa3yeTcsi CMeCh OKCHIOB JKeJie3a — JKeJie3Hass OKaJInHA:
3Fe + 20, » Fe,O, mimm FeO - FeO,.
I[Ipn HarpeBaHuU XKejJe30 BCTYNAaeT B pPEaKIHUIO C XJIOPOM,
cepoi, yriaepo/ioM, a30TOM:
2Fe + N,— 2FeN (uutpun xenesa(lll)),
Fe + S — FeS (cynbdun xeneza(ll)),
3Fe + C — Fe,C (xkapOun xenesa),

2Fe + 3Cl, — 2FeCl, (xnopun xenesza(lll)).

Packanennoe xene30 B3aMMOAEHUCTBYET C BOJASIHBIMU IapaMu, B
pe3yJipTaTe 4ero o0pa3yroTcs BOAOPOA U Keje3Has okaiumHa. OpHa-
KO 7Ta peaklMsl cUHUTAaeTCsl OOpaTUMON:
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3Fe + 4H,0 = Fe,O, + 4H, 1.
Bo BnaxxHOU cpene U B BOJE KEJIE30 IMOABEPraeTcss KOPppoO3uu,
p>KaBeeT U pa3benacTcs.

e Powcaguuna — sxncenrmo-oypoe coeounenue, npeocmag-
aarowee cobou cuopokcud xncenesa(lll) Fe(OH)..

[TopucTelit ci10M p>KaBYWHBI, JIETKO MPOMYCKAOIIUU I'a3 U BOJS-
HbI€ Mapbl, HE MOXET NMPEAOXPaHITh METAJI OT pa3beaaHUs:

4Fe + 6H,0 + 30, — 4Fe(OH),.
B psiny akTHBHOCTH MeTallJIOB JXEJIE30 HAXOJHUTCS CJIeBa
oT Bomopoaa. [loaToMy OHO BBITECHSET BOJOPOJ M3 COJISTHOU H
pa30aBJI€HHONU CEPHOM KHCIOT, 00pa3yeT COJIM, UMEIONINE CTENEeHb
OKHMCHEeHUS +2:
Fe + H,SO, — FeSO, + H, 1.
[Tpu 0OBIYHONM TEMIIEpaType Kejae30 MacCCUBHO MO OTHOIICHUIO
K KOHIIEHTPUPOBAHHOW CEpHOM M a30THOW KHCJIOTaM: Ha €ro
MMOBEPXHOCTHU OOPa3yIOTCs COCIUHCHHUS, HE PACTBOPHUMBIC B ITHUX

Kucaorax. I1o3ToOMy KOHLIEHTPUPOBAHHYIO CEPHYIO U a30THYIO
KHMCJIOTBI XPaHST B )KEJIE3HOU MOCyHe.

A ¢ pa30aBJIeHHOW a30THOW KHCJIOTOHW JXEJIE€30 BCTYyIAaeT B
pa3JIUuYHbIE PEAKIIUU B 3aBUCUMOCTH OT YCJIOBUM U KOHUEHTpPALUU
pacTBOpa KHUCIIOTHI:

a) ¢ HarpeTou U pa30aBIICHHOW a30THOW KHCJIOTON —
Fe + 4HNO, = Fe(NO,), + NO T + 2H,0;
0) ¢ cuiIbHO pa30aBJICHHOW a30THOW KHCJIOTOW IpPH TeMIepa-
Type 0-10 °C —
S5Fe + 12ZHNO, = 5Fe(NO,), + N, T + 6H,0.

JKene3o BBITECHSIET U3 PACTBOPOB COJIEM METaJJibl, KOTOPHIE B
psAAy aKTUBHOCTH METAJJIOB HAaXOMSATCS IMOCJIE HETO:

Fe + CuSO, = FeSO, + Cul.

JaemenTbl 3YH: xene3o, aTOMHOE CTpOEHHUE, pacnpocTpa-
HEHHUE B MPHUPOJIC, NOJIyYSCHHUE, pKaBUNHA.
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Bomnpocsl 1 3agaHusa

.| K kakoMy CEeMENUCTBY 2JIEMEHTOB OTHOCHUTCS KeJle30?
Hanumwure ypaBHEHHS peaKIHUW IMOJIyUYEHHUS XKEJIe3a U €ro
COE€IUHEHUH.

3.| B xucnotHoit cpene cynbdar xenesza(ll) okucnasercs nepmaH-
raHaTom kaiuus u npespamaercs B Fe,(SO,),. Hanumure ypas-
HEHHUE JAaHHOW OKMCIMUTEJIbHO-BOCCTAHOBUTEIBHONW peakLUU U
YpaBHSNTE €ro.

§ 35 ) Baskneiimine coennHeHud xkese3a. [Ipumenenue

CoenuHeHUs, UMCIOIINE CTENEeHb OKUCIICHUsS +2:
FeO, Fe(OH),, FeCl,

Fe |-

Cwmenrannbie coeauHeHus (+2 u +3):
Fe,O, [FeO, Fe,0O,], marnerur

[ CoeInHEHUSsI, HMEIOIIUE CTCIIEHb OKHUCICHUS +3:
Fe,O,, Fe(OH),, FeCl,

ITpu ropenun Ha BO3Ayxe xkene3o obpasyet Fe,O,. 910 — cme-
IIAHHBIA OKCH]I.

JIByxBaJIeHTHbBIE COCAMHEHHS KeJie3a MOoJydaloT MYyTEeM BO3-
nercTBUA Ha keie30 kuciaoroii: Fe + 2HCI = FeCl2 + H, T.

N3 xnopuna xeneza(ll) MOXXHO MONYyUYUTh IBYXBaJCHTHBIC THUI-
POKCHABI U OKCHUJIBI JKeJie3a:

FeCl, + 2NaOH = Fe(OH), + 2NaCl, Fe(OH), — FeO + H,O.

]_—[BYXBaJ'ICHTHBIe COCOAMHCHHUA KCJIC3a MOJIYyHYarOT TAaKXKC IIYTCM
BOCCTAHOBJICHHU TPCXBAJICHTHBIX COCI[HHGHI/Iﬁl

2FeC13 + Fe = 3FeC12.

PeakTuBOM 1Jis1 ABYXBaJ€HTHBIX COCIUHEHHUM XKejie3a CIYXKHUT
rekcanuanodeppar kanusa(lll) (kpacuas kpoBsHas coiub). B
pe3synbpTate obpaszyercs rexkcanuanodeppar xemnesza(lll) xamms(Il)
(TypHOyJieBasi CUHB).
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FeCl, + K, [Fe(CN),] = KFe[Fe(CN),] + 2KCl.

TpexBalleHTHBIE COCIMHEHHUS KeJie3a MOJIYydaloT IMyTEeM BO3-
NEeNUCTBUS K€Je30M Ha KOHIEHTPUPOBAHHBIE a30THYIO U CEPHYIO
KHUCJIOTBI UJIHU XJIOP:

2Fe + 3Cl, = 2FeCl,,

2Fe + 6H,S0, = Fe,(SO,), + 3S0,1 + 6H,0.

M3 TpexBaJICHTHBIX COJICH KeJie3a MOXXHO IMOJIYYUTh Jpyrue
TPEXBaJICHTHBIC COCIUHCHUS:
FeCl, + 3NaOH = Fe(OH), + 3NaCl,
2Fe(OH), — Fe,O, + 3H,0.

PeakTnBOM nyisi TpeXBaJCHTHBIX COCAUHCHHU SIBISICTCS KEJ-
Tast KpoBsiHasi coiib (rekcanuanodeppar kanus(Il). B pesynasrarte
peaknuu obpaszyercsa OepiuHCKas Jna3ypsb (rekcamuanodeppar xe-
ne3a(ll) xkamusa(I1l) — mpo3pagnass masopacTBOpuMasi KOMITJICKCHAS
COJIb CHHETO IBeTa:

FeCl, + K [Fe(CN),] = KFe[Fe(CN) ] + 3KClI.

Js onpeneneHusi TPEXBAJCHTHBIX COCIMHEHN Keje3a UCTOJIb-
3yetcs Ttakxke pomaHupa kainus (KNCS) umnum ponanu aMMOHUA
(NH,NCS). B pesynprare peakuuu oOpa3yeTcs pOAAHHU] XKelle3a
TEMHO-KPAacHOTO 1LIBETa:

FeCl, + 3KNCS = Fe(NCS), + 3KCI.

Fe(OH), — cBeTno-3eNeHbId 0CaA0K, KOTOPBIA CO BPEMEHEM

temueeT, Fe(OH), — ocanok Oyporo usera:

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

IIpumenenune. Cpeau Apyrux METaJIJIOB JKEJIE€30 UMEET camMoe
Ba)XHOE 3HA4YE€HUE g 4ejaoBeka. Bce orpacnu CoOBpeMEHHOU
TEXHUKU HEPa3pbIBHO CBsA3aHBI C XeJe30M U ero cmiaasamu. Ha
IIPaKTUKE YUCTOE JKEJIE30 HUCIOIB3YETCsI HE TaK IIHUPOKO, KaK €ro
CILIaBbl UyT'yH U cTajib. MIX 3Ha4Y€HHE TaK BEIHUKO, 4YTO, B OTIMYHUE
OT APYIrUX METAJIJIOB, OHU BBIJIECJIECHBl B OTACIBHYI Ipylnmny
10/l Ha3BaHUEM YEpHBIX MeTaljoB. CO CTalblo U YyIryHOM MBI
O3HAaKOMHMCs J1ajiee.
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FeSO,-7H,O — kpucrannoruapar cynbdara xemnesza(ll) (xe-
JIE3HBIH KYIIOPOC) — HCIOJIB3YyEeTCsI B CEIBCKOM XO3SMCTBE AJIs
OO0pBHOBI C BPEIAUTENSIMHU CEIbCKOXO3IHUCTBEHHBIX pacTEHUH, a
Tak>Xe CIYXXUT ChIPbEM JJIsi IPOU3BOACTBA MHUHEPAIbHBIX KPAaCOK.
Fe,(S80O,),-9H,0 — xpucrannoruapar conu cynbdpar xenesa(lll)
MMEET Ba)XHOE 3HAYCHHE JJISI OUYUCTKHU BOJBIL.

FeCl, — xnopun xenesa(lll) npumensieTcs ans orOenuBaHus
M OKpacKu TKaHEl B TEKCTHJIbHOW HPOMBIIIICHHOCTH.

Buosioruyeckoe 3Hayenne. C OMOJIOTUUYECKON TOUYKHU 3pPEHUS
’KeJIe30 CUUTAEeTCd OJHUM U3 BaKHEHUIINUX MeETaJI0oB. B XxuBon
IIpUpPOJIE OHO BCTpeudaeTcs B OpraHM3Me pacTeHHUH, )KMBOTHBIX,
BXOJIHUT B cocTaB MHOTuX ¢epMeHTOB. COeqUHEHHUS >XeJie3a C
HEKOTOPHIMHU OCJIKaMU MMEIOT KpaliHe Ba)kHO€ 3HaueHHe. Hampu-
Mep, U3 Kypca OMOJIOTUM HaM H3BECTHA POJIb KPOBU B OpPraHu3Me
YeJIOBEKa M KUBOTHBIX U ee QyHKIuU. COHoCOOHOCTh KPOBU TpaH-
CHOPTHUPOBATH KUCIOPOJ CBs3aHa Cc 3puTponuTamu. OCHOBY 3THUX
SPUTPOLMTOB COCTABJSIIOT MOHBI Keje3a U O€NOK IJIOOMH: B OJTHOU
MOJICKYJIC T€MOTJIOOMHA COJICPXKUTCS YeThIpEe MOHA jkejieza Fe?'.

Benuka ponp xenesza U B mpollecce, MpOTEKaIIeM B pacTe-
HUSX, — NIPEBPAIEHUN yTJepo/ia B €r0 OpraHuYeCKHe COCAUHEHU
— (poTocunTE3C.

[Ipn HemocTaTke KeJjie3a B PACTCHUSX Y HUX pa3BUBAeTCs 3a-
OoJieBaHHUE XJIOPO3, a y 4HejioBeKa — aHeMus. JJis npenynpexaeHust
9TOTO SBJICHUSI PACTEHUSAM HEOOXOAMMBI YyAOOpEHUs, CoAepIKAIINE
MHUKPODJIEMEHTHI, a JJsl YeJIOBeKa — HAJIMYHUEe B pPallMOHE JKEJIe30-
coJiepXXalux NPOAYKTOB: SI0JIOK, TPaHATOB, alBbI, OBOIICH, SIUII,
II€YCHU, SA3bIKA, MOYEK KUBOTHBIX U T.A.

B mbimeuHoM TkaHuM coaeprkaHue keine3a coctasisieT 0,018 %,
B KocTHOM Mo3re — (0,03-3,8) - 102 %, B kpoBu — 447 mr/n. Exe-
JTHEBHO BMECTE C MHIIEH B OPraHU3M YeJOBEKa JOJHKHO IOCTYIaTh
6—40 mr xeneza. OrpaBisaromas no3a pasHa 200 mMr, cmepTeiapHas
— 7-35 r. B opranusme yenoBeka (Ha 70 Kr Beca) COAEPKUTCS B
cpennem 4,2 r kenesa.

Hapsiny ¢ HeopraHM4eCKUMHU COCAHUHEHUSIMU Kejie3a O0O0JIb-
[Ioe 3HAa4Y€HWE MMEIOT €ro OpraHuYecKhe coeaumHeHus. Tak, coe-
JUHEeHUuEe (QeppoleH, MOoJydyaeMOe CUHTETHUYECKHUM CHOCOOOM
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U ABASIOLUIEECS NPOTOTUIIOM MNPUPOJHOTO COCIAUHEHUS XKeje3a
reMorio0uHa, JIETJIO B OCHOBY I€JIOM OTPACIM XUMHUYECKON HAyKH
U ONpPUBJIEKAET BHUMaHUE LHIMPOKOTO Kpyra uccienoBareneii. Ha
ocHoBe (epporena nmonydeHo Oonee 100 XUMHUUYECKUX COEAM-
HEHUI, UMEIOIIUX MPAKTUYECKOE 3HAYECHUE.

Ha ocunoBe ¢depponena yzbekckumu yueHbiMu A.T.Makcy-
MoBbIM, M.P.AckapoBbsiM, FO. T.HacpuauHOBBIM U UX YUYEHUKaAMHU
CUHTE3UpoBaHO cBhIme 10 OGMOTOrMYEeCKH aKTUBHBIX Ipenaparos,
KOTOpbI€ PEKOMEHAOBAHBI IJs JIeueHUs1 3a00JIeBaHU, CBSI3aHHBIX C
HEJO0CTAaTKOM JeJie3a B OpraHu3Me 4YeJIOBEKaA.

DaemenTbl 3YH: coenunenus xene3a (OKCUAbI, TUAPOKCHUIHI,
COJIN), OMOJIOTUYECKOE 3HAUCHHUE.

Bomnpocs! u 3axanus

1.| Pacckaxute 0o OMOJIOTUYECKONW POJIM Keje3a B KHU3HECHHBIX
mpoieccax.

2.| ITouemy kene30 MPOSBIISIET B COCMHEHUSX JBa BHUJIA CTEIICHHU
OKHCJICHHUS?

3.| HanumuTte ypaBHEHUS PEaKIIHH, MO3BOJSIONIMX OCYIIECTBUTH
CIEYIOIHUE TIPEBPAIICHHUS:

a) Fe — Fe(OH), —» Fe,O, — Fe;

6) Fe — FeCl,— Fe(OH), » FeO — Fe;

B) Fe(OH), — Fe, (SO,), » Fe(OH), — Fe,O,;

r) FeO — Fe — FeSO, — Fe(OH), — Fe(NO,),.

4.| CKOJBKO KEJEe3HOr0 MarHeTtura, comepxkamero 10 % npumecei,
HAJI0 B3sITh, YTOOBI MOJIy4YUTH 7 T xKene3a?

5.| Kakoit o6bem (J1,H.y.) XJOopa BCTYIIUT B peakiuio ¢ 14 r xene3a?
CKOJIKO MOJICH ¥ aTOMOB COJICP)KHTCS B 3TOM o0BbeMe xjopa?

§ 36 MeTtaaayprus B Y30eKucTaHe.
) ITpousBoacTBOo 4yryHa

Yem omauuaemcsn yy2yn om cmanu? Ilouemy uyzyn xpynkuii,
a cmanib npounasn?

B V30ekucrane meramnypruueckass NpoOMbBIIUIEHHOCTh pa3BUTa
B ocHOBHOM B bekaOane. Ha bekabGanckoM MeTalsIyprudeCcKOM
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3aBOJ€ BbIpAaOATHIBAECTCs NPOAYKIHS UEPHON METaNIyprum — cTallb
U YyTyH.

* UYyeyn — cnaae iceneza u yzinepooa, cooepymcauiuil donee)
2,14 % yznepooa.

e Cmane — cnnag jxcene3a u y2nepood, CoOOepHcaujuii MeHee
2,14 % yenepooa. )

BeimaiaBka 4YyryHa.
UyryH BbBIIIJIABIASIETCS B
JTOMEHHBIX MeYyax — JOMHax
— U3 JKEJEe3HBbIX pYya,
COCTOSIIIUX B OCHOBHOM U3 t
OKCHIOB >xelie3a. JloMeHHBIC L
Me4Yu MNPEACTaBISAIOT COOOU -L
OamrHu BbICOTOM 27-31 M,
BBUIOKCHHBIC U3 OTHECTOMKOTO | pyc. 16. Yempoiicmeo domennoii
kupnuya (puc 16). C BepxHei
4YacTU JOMHAa 3arpyjxaeTtcs
CMEChIO KeJie3HOU pynabl, kokca — C, ¢arca — U3BECTHSKA U
necka. Yepes cneuuajibHble OTBEPCTUSA PypMBbl B HUXKHEH yHacTu
JIOMHBI BIlyBaeTcCs TopsA4uid Bo3AyxX Temmeparypou 600—-800 °C.
B OonpmuHCTBE ciiydyaeB BMECTE C BO3JYXOM BIyBaeTCs YHCTBIU
kuciaopona (kuciopoaHoe nytee). [opeHne xkokca obecrnmeuyuBaeT
BBICOKYIO TeMneparypy B AoMHe. KuciaopomHoe nyThe yCKOpsieT
MOBBIIIEHUE TeMIlepaTypbl W mniaBiieHue uyryhHa. Kokc B
JIOMHE CIYXHUT UCTOYHUKOM CO, KOTOpBIN BBINOJHSIET POJIb
BOCCTAQHOBUTEJIS U CIIOCOOCTBYET MOJHATHIO TEMIIEPATYPHI.

B noMHe npoTekaroT CIeayINe XUMUUYECKUE TTPOLECCHI:

1) cropanue yactu Kokca u ob6pazosanue CO,: C + O, —» CO,T;

neuu

2) B3aumozeincteue CO, ¢ KOKCOM IIPH BBICOKOH TE€MIIEpaType
u npespamenue B CO: CO, + C - 2COT;

3) BOCCTaHOBJICHUE >KEJIE€3HOW pPyJabl 1O CBOOOIHOIO Kejae3a B
npucytcteun CO:

Fe,0,-nH,0 — Fe,0, + nH,0 (500—700 °C);
3Fe,0, + CO — 2Fe,0, + CO, 1 (450—3500 °C);
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Fe,0, + CO — 3FeO + CO,1 (500—700 °C);
FeO + CO — Fe + CO, 1 (700—800 °C);

4) B3auMoOJIeMiCTBUE TIpUMecei pynbl ¢ pirocom U obpazoBaHue
JIETKOIJIABSIIIIUXCS. U JIETKUX BEIIECTB — IJIaKa:

CaCO, — CaO + CO,T; CaO + SiO, — CaSiO,.

OOpa3syomieecss U3 pyabl B pe3yjbTaT€ BOCCTAHOBJIEHHUS MHO-
puctoe xeine3o B3aumojeiicteyeT ¢ CO, yrnepoaoMm KOKca, KpeMm-
HUEeM, Mapranuem, pochopom, cepoil U ob6pa3yeT KUJIKUNH YyTyH.
YUyryH U mjaK CTEKarT B HUXKHIOK 4acTh JIOMHBI — TOpH. B rop-
He oOpa3yeTcs ABa CJOs: BEpXHUU — IIJIaK, HUKHUU — YYTYH.
Crnol mujiaka 3amuimaeT 4yryH OT OKHcCIeHUsA. UyryH W 1jak
MEePUOAMNYECKU BBIMYCKAIOTCS M3 JIOMHBI Yepe3 CIelMalibHbIE OT-
Bepctus. [IIIOTHOCTH YyryHa cocTaBiseT 7,5 r/cM?, a MIOTHOCTH
1IaKa, KOTOPBIM MOYTH B TPH pasa jerdye 4yryHa, paBHa 2,5 r/cm’.

B nmocinenHue roabl Hajga)XE€HO AYThE KHCIOPOJAa BMECTE C
MPUPOJHBIM ra3oMm (ra30KHUCIOPOAHOE AYThe). Bxonsmuii B coctan
MNPUPOAHOTO ra3a MeTaH CropaeT M o0pa3yeT mapbl YyrJIEKHCIOTO
ra3za u Bojsbl. [lociennue B cBOIO o4yepeapb B3aUMOJICHMCTBYIOT C pac-
KaJICHHBIM KOKCOM, B pe3yJibTaTe 4ero JOMEHHBI ra3 odoramaercs
CUJIbHBIMH BOCCTAHOBUTEISIMU — yTrapHbIM ra30M U BOJOPOJAOM:

CH, + 20, - CO,T + 2H,0, CO,+ C — 2COT,
H,O0 +C — H,T + COT.

[IpumeHeHne NpUPOAHOro raza B 3TOM
npouecce yMEHbIIAE€T pacxXxoJ KOKca Ha
10-20 %.

CBoiicTBa yyryHa. BeinnaBiasieMblid
B JJOMHax 4yryH couepx)ut 2—4,5 % C u
HeOONbIIINE KOJIMYEeCTBAa KPEMHUS, MapraHIia,
cepol u ¢ochopa. UyryH TBepxe xeje3a, HO
XPpYINKHUW U HE KOBKHM. Pa3znuuarT 4yryH
JJUTEHWHBIN M nipeaenbHbl. I3 nuTeHOTrO
4yTryHa U3rOTaBJIMBAIOT pPa3JIMYHbIE U3AETUS
(puc.17), u3 npeaeabHOro NPOU3BOISIT CTAb.

Puc. 17. Uyzynnasn
peutemka
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® UyzyH, AGAAACH CRIIABOM XHcesle3a U y2iepood, Co0epiHcum 6 )
ceoem cocmage 2—4,5 % yznepooa. Taksce 6 cocmaee uyzy-
Ha cooepyxcumcsa 0o 1,5 % Mn, 0o 4,5 % Si u nevonvumue
Konuuecmea S u P.

* B cocmaee nezuposannoii cmanu umeromcs Cr, Ni, Si u Mn.

* Yyeyn evinnasnsarom 6 oomeHnvlx neuax. Colpve — dicene3nas
pyoa: Fe,O,, Fe,O, u xokc.

*  Yyeyn — nepeuunan npoOyKyus 4epHoil Memaiiypcuu.

o Jlumennwiii uyzyn cepozo ueema u cooepircum y2nepoo 6
popme cpagpuma. U3 nezo uzzomaesnusarom mpyouvlt, peutemKu
0J151 MOCMO08, 0emaiu MawuH, Xumuueckoe 000pyoosanue .

o Ilpeoenvnsvlit uycyn 06e1020 usema u cooepicum y2iepoo 6
popme kapouoa sceneza. OH UCNOILIYEeMCA 8 NPOU3BOOCHMEE

k cmaJiu. J

JaemMeHnThbl 3YH: Merannyprusi, 4yryH, JOMEHHas II€Ub,
JIOMEHHBIN Ta3, IJIAK, KOKC, JUTEHHBIN YyT'yH, OPEACIbHBIN YyTyH.

Bomnpocs! u 3aganus

1.| UTo ci1y’>KUT ChIpbEM JJisl BBIIJIABKHU 4yryHa?

2.| O0BsicHUTE Hpolecchl, IPOUCXOAAIINE B JOMEHHON IMeYu MpHU
BBIIJIABKE YyT'yHa, HA OCHOBE yPaBHEHUM XUMHUYECKUX PEaKIUH.
3.| KakumMu BHUAaMHU COBPEMEHHOIO JELIEBOTO ChIPbS MOXKHO
3aMEHUTh YyI'yH, IIPH HU3TOTOBJIEHHUU HEKOTOPBIX HU3JEIUN?
KakoBbl nx npenmyuiecrsa?

IIpousBoacTBO cTaIM
§ 37 )

Crainb, OoJbIIe BCEro HMCIOJb3yeMas B HaApOJIHOM XO3SHCTBE,
SIBASIETCSI MPOAYKTOM TepepaboTku uyryHa. CyniHOCTH Mmpoliecca
MMOJTYYCHUS CTAJIM CBOAUTCS K YMEHBIICHHUIO yTrjepoJga B COCTaBe
qyryHa, a TaK)Ke K BBRITECHCHUIO cephl, pocdopa, kpemHHUs, Map-
ra’Hua 1 Jpyrux npuMecei.

Jnst aTOro ompeneneHHas 4acTh )Keje3a ¢ MOMOIIbI0 KUCIOpoaa
BO3/IyXa OKHUCIIsIeTcsl, U oOpa3yercsa okcun xeinesa(ll). 3arem oxcun
xkene3a(ll) okucnser kpemuuii, pocdop, MapraHeln U yriiepom:
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2Fe + O, — 2FeO + Q,

5FeO + 2P — 5Fe + P,O, + Q,
2FeO + Si — 2Fe + Si0, + Q,
FeO + Mn — Fe + MnO + Q,
FeO + C - Fe + COT+ Q.

VYrunepon BeIBOAUTCS B Bujae razoB CO wu COZ. OKcHU bl
KpEeMHHs, Mapradila u IPpyTUX METaJIJIOB MEPEXOIsiT B COCTaB
muaaka. Cepa B cocTtaBe yyryHa coaepxurcsa B Buae FeS u c
nomombio CaO mepexonut B CaS. ®ochop B cocTtaBe UyryHa,
OKHCIAACH, 0O0pa3syeT okcua P,O,, KOTOPBIK, B3aUMMOIENUCTBYS
¢ usBecthio, obpaszyer Ca,(PO,),. ®ochop B Buge Ca, (PO,
MepeXoaUT B IJIAK:

FeS + CaO = CaS + FeO, 3CaO + P,O, = Ca, (PO,),.

Crtanp U3 NMPEaeIbHOTO YyTyYHa BBIIIJIABISIETCS B KHUCIOPOIHOM
KOHBEPTOPE MapTEHOBCKOW mneuu (puc. 18) mam 3aeKTpoayroBou
neun. Ha bekabaackoM mMeTannyprudeckoMm 3aBOJE CTajlb BBHITIJIAB-
JIIETCSI MApPTEHOBCKUM criocobom (puc.19).

CgoiicTBa cTaau. [lo XxuMHuyeckoMy cocTaBy cTalib moapas-
NeJIsieTCS Ha YTJIEPOAUCTYIO U JISTUPOBaHHYIO. J[J1s1 M3roTOBICHU S
JIETUPOBAHHOW CTaJIM U NPUAAHUSA €U CII€MaJbHBIX CBOMCTB B
COCTaB CTaJH BBOJST pa3IMuHbIe NTOOABKU: XpOM, HUKENIb, TUTAH,
MOJINOJIeH, BaHaAWi, BoJIb(ppam u ap.

Bce Buapl ctanu o0damgarOT OPOYHOCTHIO U MIACTUYHOCTHIO.
X MOXHO KOBaTh, MPOKATHIBAThH, BOJOYUTH, IITAMIIOBATH, BBHITS-

. ; : Puc. 19. Kucnopoonwtii
Puc. 18. Mapmenoeckas neus (6 paspese) KoHeepmop
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ruBaTh B MPOBOJIOKY. B 3aBUCHUMOCTH OT cepbl UCMIOIB30BAHUS B
TEXHHUKE CTajJb MOApa3JeasieTcsl Ha KOHCTPYKIMOHHYIO0, NpUdop-
HYIO U CIELHUATBHYIO.

("¢ Cmanv — smo cnnae aceneza, cooepycauiuil 0o 2 % )
yznepooa.

e Yenepooucmasn cmanv cooeprrcum 6 ceoem cocmaee 00 2 %
C, 0,1-1 % Mn, 0,4 % Si, S u P.

o Jlecuposannasa cmaip — cmajib, U320MOGJIAEHHAA C 000a6-
aenuem Cr, Ni, Mo, Al u op., on1a npuoanun eii cneyuaiv-
HbIX C60UICME (MEXAHUUECKOU NPOUHOCMU, KOPPO3ZUOHHOU
YCMOUUUu8oCmu, MAZHUMHBIX U IJIEKMPOBOOAULUX CEOTICME).

e Cmanb 6ébinnaensemcs 6 MapmeHoO8CKUX ne4ax, 6 KUucjio-
poonvix kongepmopax. Coelppem 0131 MAPMEHOBCKUX neyell
CaAyHcam 4yZyH, CMAib U OMX00bl YYZYHHbIX U30eIUlL.

e Hzmenenue ceoiicme cmaiu 3aKaaAuU6aAHUEM, NPOKAIUBA-
HUuem, yeMeHmuUpoeaHuem, a3omupoeanuem, KoKoil 0vlio
U36€CMHO peMeC/IeHHUKAM U30a6HA.

e Koncmpykuyuonnas cmanv o6naoaem 6blCOKOU CHENEHbIO
nRPOYHOCMU U NAACMUYHOCMU, ee 00padomKa noo oasne-
Huem, pe3Ka u ceapka He ebvi3bléarom mpyonocmei. Iloamo-
MY OHA UCHONBL3YEMCA NPU U3ZOMOBTIEHUU 0emaneil MauiuH,
PAaA3MUYHBIX KOHCMPYKYUI U CIPoumelbcmee 30aHuUll.

e Ilpuébopnas cmans ob61a0a€em 6bICOKOU CMENEHBIO NPOU-
Hocmu, meepoocmu, ycmouuueocmu K ucmupaunuro. Ona
NPUMEHACMCA 071 U320MOBIEHUA PEHCYUIUX U MOUUTbHBIX
npubopoe, uumamnog. OmoenvbHy0 Zpynny cocmaeisaiom
CKOpOCmHbBlIe pejcyujue cmaau, KOmopuwvle COXpPaHAIOm
DPeHCYULYI0 CnOCOOHOCMb 0ajrice RPU 8bICOKOU memnepamype
(600-700 °C).

* OmoenbHYW) 2PYRNY COCHMAGAAIM CHeyuaibHble Cma-
au (Hepicaseroujue, Hcaponpounvle, MaZHUmMHbLE), KOMO-
pble yCmonuuesl K KOppo3uu 6 ycao8uUsxX 6blCOKOU memne-
pamypul, 6J1AXHCHOCMU, KUCIOMHOCMU CPedbl U Op. U npume-
HAIOMCA 0151 U320MOBIEHUS 2A306bIX MYPOUH, PEAKMUBHBIX

\_ oguzameneil, pAKeMHBIX U MAZHUMHBIX YCMAHOBOK. )
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OxpaHa okpyxkawiueid cpeabl NPH NPOM3BOACTBE YYyIr'yHa
u ctajau. [IpousBoacTBO yyryHa u mnepepadoTka ero B cTallb
MPEACTABIAIOT COO0M CIOXHBIW NMPOIECC, BHI3BIBAIOIINN 3arps3-
HEHHE OKpPYXXaKIlel cpelbl NblJIbI, KONOTHIO, SAJOBUTBIMHU
razamu, UIJJAKAMU M CTOYHBIMHU BoaaMu. lIloaTomy mpoBoasiTcs
HCCJIeIOBaHUsI, HAallpaBJICHHbIE HA pPa3paboOTKy CIOCOOOB Mojiyye-
HHUs JKeJIe3a U CTaJId HENMOCPEACTBEHHO U3 pyabl. B aToM mpomecce
B Ka4eCTBE BOCCTAHOBUTEJSI KOKC HE HMCIIOJb3yETCsI, BMECTO HETO
MPUMEHSIOTCS BOAOPOJ U NMIPUPOAHBIN ras.

ITopucTtoe »xesne3o0, mojyyaemMoe U3 pyAbl, OUE€Hb YUCTOE (HE
COAEPXKUT yriaepoaa U Apyrux Inpumeceil) U HMIMPOKO MPUMEHSIETCS
JUISL TIOJIYYEHUSI CTaJId U MOPOIIKOOOPAa3HOI CTalll B MapTEHOBCKUX
U DJIEKTPUYECKUX Ieyax.

OaHuUM U3 TPUMEPOB BHEAPEHUSI HOBOW OE30TXOITHOM TEXHO-
JIOTUM B YEPHOUW METAJIJIypruHU SIBISIETCS MOJYyUYEHHUE JKeje3a U3
pyabl 0e3 ucrnoab30BaHUs Kokca. [Ipu 3TOM olyTHMO yMeHbUIaeTCs
pacxod BOJbl, KOJUYECTBO CTOYHBIX BOJ, TBEPABIX OTXOJOB U
ra3oBbIX BBIOPOCOB B aTmMocdepy.

JaemenTbl 3YH: cTtanb, MapTeHOBCKas I€4b, KOHCTPYK-
LIMOHHAs CTaJjlb, IPUOOpPHAas CTaJlb, CliellHaJIbHAsl CTaJb.

Bomnpocsl u 3axanus

1.| YUro Ttakoe ¢IIrOChl M KakoBa uUX 3ajayda’?

2.| Ilepeuncaute tunel yyryHa. [Ipusenure npumMepsl UX HUCHOJb-
30BaHHsA B MOBCEIHEBHOU JKU3HU.

3.| Kakue nipeamMmeTsl U3 CTajau Bbl 3HaeTe?

Harnsiauble 3a1a4u M NpuMepbl

P [Ipumep 1. B cocTaBe BOOOPOJHOTO COCAMHEHHUS 3JIEMEHTA,
umeromero Beicui oxcua E,O,, comepxkurcs 8,8 % Bomopona.
Onpenenure 3TOT 3JIEMEHT.

P> Pemenue. M3 mepuoandecKkoil TaGAHUIBl BBISCHSIEM, YTO BOJO-
PONHBIM COEAUMHEHUEM 3JIEMEHTAa, UMEIOMIETO0 BBICHIUN OKCH]I
E,O,, nomxen 6biTe EH,. YeMy paBHa MOnspHas macca rHApHAA
cocraBa EH,?
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M(EH,) = A(E) + 3. HMcxons U3 TOro, 4To MaccoBas J0Jisi BOAO-
pona B EH, paBHa ® = 8,8 %, MoxeM 3amucaTh ClEAYyIoIIee
ypaBHEHHUE:

—— 100 % = 8,8 %.
A(E)+3 Yemy paBHa aTomMHas Macca 4 sneMeHTa?
8,8 - A(E) + 3) =3 - 100,
8,8 - A(E) + 26,4 = 300,
8,8 - A(E) = 300 - 26,4,
A(E) = ﬂ = 31
(E) 8.8 :
Omeem: A(E)= 31. O1o pochop, P,O,; PH,- bochun.
p Ilpumvep 2. JInss NpUTOTOBJICHUS OOPAOCCKOH >XHUJIKOCTH,
HCTOJb3yeMOUH AJsi 60pbOBI C BPEIHBIMHU HACEKOMBIMHU B
CaJ0BOJACTBE, UCIONb3YyEeTCSI MEAHBIN Kynopoc. IIpn HakanuBaHuu
12,5 r MegHOTO Kymopoca ero macca ymeHbmaercs a0 4,5 T.
Omnpenennte XUMHUYECKYIO0 (GOPMYITy MEIHOrO KyIopoca.
P> Pemenme. 1-ii cmoco6: 1) B cocTaBe MEIHOTO Kymopoca
COZIEPIKUTCS CuSO4 U 1 MOJIEW BOJIBbI.
M (CuSO,) = 160; M (H,0O) = 18.
IIpu nakanuBanuu 12,5 r MeIHOro Kymopoca BojJa UcHapsieTcs U
ocrtaercs 0e3BoaHas coub cyiabdatr meau(ll):
12,5-45=8r
m(CuSO,) =8 r; m(H,0) =4,5r.
8 r conmu CuSO, coenunuauce ¢ 4,51 BOABI,
{ 160 r comu CuSO, ¢ X T BOJHI,

_ 16045 o
60 "
m 90 .
2) ckonbKo Mouieii B 90 T Bogpl? N = ——=———= 5 Mouneil.
M 18

Omeem: CuSO,-5H,0
2-i cnoco6. Mennpiii kynopoc CuSO,-nH,O: 160 + nl8.

Ecnu 8 r comn CuSO, coenuuunucek ¢ 4,51 Boawl, a 160 r conu

CuSO, coenuuunucek ¢ 18 T BoabI, TO

i= 4,5 ; 18n - 8 = 160 - 4,5, 144n =720, n = 5.

160 18n Omeem: CuSO,- 5H,0.
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P Ilpumep 3. Jlas pacTBOpeHHs 2 T OKCHAa JBYXBaICHTHOTO
MeTajna u3dpacxomosano 18,25 r 20 %-Horo pacTBopa COJSTHOU
KHCJIOTHI. OnpenenuTe 3IeMEeHT OKCHAA.

P> Pemenne: 1) Haiinem maccy HCl B H3pacxoI0BaHHOM pacTBOpE:
m(HCI) = 18,25 - 0,2 = 3,65 1;

2) onpenenum MeO:

2r 3,65

MeO + 2HCI = MeCl, + H, T,
A+16 73

2r _ 3,65
A+16 73
3,654 + 58,4 = 146; 3,654 = 146 - 58,4,
3,654 = 87,6,
87,6

A= = 24. .
3,65 Omeem: maruuii Mg.

. 3,65 + (A4 +16) =72-2,

P> IIpumep 4. [Ipu pacTBOPEHUN OKCHAA HEM3BECTHOTO METajia B
cepHoil kucioTe obpazoBasioch 3,92 r cynbdara metanna u 0,54 r
Bonbl. Ompenenure GopMyiry OoKcuaa MeTaa.

P> Pemenne. COCTaBUM ypaBHEHHE PEaKIHH:

3,92 0,54

Me, O, + nH,SO,= Me,(SO,) + nH,O.

24 +16n 98n 24 + 96n 18n
3,92 0,54

Tak Kak B ypaBHEHUU JBa HEU3BECTHBIX, €TO

HEBO3MOYHO PEIIUTD. 24+96n 18n

Ho ecnu Bal€HTHOCTH MeTajja NPUHATH paBHOU 1 (N —

BAJICHTHOCTH METAJja), ypaBHEHUE PEIIUTH MOKHO:

0,54(24 + 96) = 3,92 - 18,

1,084 + 51,84 = 70,56,

1,08/1 = 70,56 _ 51,84, A= 70,56_51,84 _ 18,72
1,08 1,08

3aauut, npu N = 1 4 = 17,3. OgnoBasenTHoro metauna ¢ 4 = 17,3
HE CYyIIECTBYET.

IMIpun=2 A4 =173 .2 = 34,6. /IByXxBaJeHTHOTO MeTajja C
A = 3,46 Takke HE CyNIECTBYET.

Ipu n =3 4 =17,3 - 3 = 51,9. TpexBaleHTHBIN MeTaJJ C

=17,3.
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A = 51,9 — 3TO pacnogoXeHHbIH B NMEPUOJIUYECKON TaOIUIEe MO/
MOPSAAKOBBIM HOMEPOM 24 XpoOM.
Omeem: Cr,O, — oxcua xpoma(lII).
P> [Ipumep 5. Munepan OepuJIa MOJ BIUSHUEM COJIEPKAIUXCS
B €ro cocTtaBe IpuMeced BcTpedaeTcss B BHUJE PAa3HOLBETHBIX
JIparoleHHbIX KaMHEH, KOTOPbI€ HCIOJb3YKOTCA NPU U3rOTOB-
JICHUHU IOBEJIMPHBIX yKpaleHuil. B coctaBe MmuHepana O6epuiia
conepxarcs 10,1 % amomunus, 5 % Oepunnus, 31,3 % kpeMHUS
u xuciopon. Onpenenure hopmyiry Oepuiiia.
P> Pemenue: 1) 3anuiueM KadecTBEHHBIH COCTaB Gepuiia:
AlBe Si.0O;

2) 3anmuiieM KOJIMYECTBEHHBIA cocTaB Oepuiia:
Al =10,1 %, Be =5 %, Si = 31,3 %, O =?
O =100 - (10,1 + 5 + 31,3) = 53,6 %;
3) onpeneauM aTOMHOE COOTHOIICHHUE B COCTaBe OepHIIa.

; 10,1 5 31,3 53,6
x:y:z:t= : : : ,

27 9 28 16

x:y:z:t=0,374:0,555:1,117:3,31.
COOTHOIIICHUSI aTOMOB B COCTaBE CJIOXKHBIX BEIIESCTB BBIPAKAIOTCS
B 1eJdbIX uyuciax. [loaToMy mosydeHHbIE pe3yiabTaThl MEPEeBEIEM B
neasie yucina. Camoe manoe duciao 0,374 npumem 3a eqUHUIY U
pasaenum octanbHble uncia Ha 0,374:
x:yrz:t=1:1,5:3:9=2:3:6:18.
3nauut, popmyna munepana O6epunina Al,Be,Si O, nnn
AlL,O,3BeO-6Si0,. Omeem: Al,0,:3BeO-6Si0,.

P> IIpumep 6. Beruncnure maccy (r), 06beM (1,H.y.) ¥ KOJTHYECTBO
BEIIECTBAa KHUCJIOPOAA, HEOOXOAUMOTO JJIsI MOJyYEHHUsI OKCHUOa
amoMuHusa u3 10,8 T agroMuHUS.

P> Pemenmue: 1) 3anumiemM ypaBHEHHE PEaKIMU B3aUMOJCHCTBHUS
AIMIOMUHHUS C KHUCIOPOAOM:

10,8 b
2A1 + 30, = 2A1203;
54 3 Mous

2) HalijIeM KOJHMYECTBO BEIIECTBAa MCPACXOIOBAHHOTO KHCIOpPOAA:
10,8 X 10,8-3

S T s

= 0,6 mons;
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3) onpeneauM Maccy U3pacxoqOBAaHHOTO KHCIOpOa:
m@O,) =M -n=32-0,6=192r;
4) naiigem o6beM (J1,H.y.) H3pacXxoqOBaHHOTO KHCIOPO/Ia:
V(O,) =224 -0,6 =13,44 5
Omeem: 19,2 r; 13,44 1; 0,6 Mos.
p IIpumep 7. [Ipu cunbHoM HakanuBaHuu 60 r cmecu kapOoHaTta
HaTpus U TuAapokapOoHaTa HATPHUs BBIACIHUIOCH 2,7 T BOJBI.
OnpenenuTe MaccoBble AOJH KapOoHaTta WM rujapokapboHara
HATPHUS B COCTaBE CMECH.
P> Pemienme: 1) 3anmuiieM ypaBHEHHS peakiUiil, MPOTEKAIOIUX MPH
HaKaJIMBaHUU CMECH COJICH:
2NaHCO, — Na,CO, + CO, T+ H,0.
2,7 T BOabsI 00pa30oBajIoCch TOJBKO 3a CYET pacmajia NaHCO3;
2) n3 kakoro xonudectea NaHCO, obpasyercs 2,7 r BoabI?

X 2.7
2NaHCO, — Na,CO, + CO,1 + H,0,

168 18

x 27 16827
168 18’ X 18 0

3) 25,2 v emecu (60 1) cocrasasier NaHCO,. Macca kapbonara
Hatpus 60 — 25,2 =348 1.
34,8
o) (Na2CO3)—T= 0,58,
25,2

® (NaHCO3)=6—(; = 0,42.

Omeem: Na,CO, = 0,58, NaHCO, = 0,42 nnu
Na,CO, = 58 %, NaHCO, = 42 %.
P> TIpumep 8. CKOIbKO IPaMMOB MeaH 0Opa3yeTcsl MpU ITOTHOM
B3aumonaencteuu 40 r 20 %-Horo pactBopa coiu cyiabdara
meau(Il) c xenezom?

P> Pemenue: 1) onpenenum Maccy cyiabdara meau(Il) B pacTBope:
m(CuSO,) =40 -0,2 =8 r;
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2) Haiigem Maccy Meau, oOpa30BaBIICHCS B pe3yJIbTaTe PEaKIIUU:

8 X
CuSO, + Fe = FeSO, + Cul,
160 64
8 X 8-64 35
—=—, x=——"=3,2r
160 64 160 Omeem: 3,2 v Cu.

P> [Ipumep 9. Onpenennure MecTo B MEPHOAUYECKON TabIHIE 1
aTOMHOE CTpoeHHe MeTajjaa, obpasyrwuero 14,8 r Hurpuna
npu B3auMojielicTBuu ¢ 2,8 r azora. [I[pumure, 4TO BajJ€HTHOCTH
MeTajljla paBHa JIByM.

P> Pemienne. Macca asora B 14,8 T HuTpuaa paBHa 2,8 T.
m(Me) = 14,8 - 2,8 =12 1.
1-i1 cnoco6. BeraucauM Maccy atromMa a30oTa Ha OCHOBE ypPaBHEHHS
peaKkUuuu MEXIy a30TOM M METaJlJIOM:

12 14,8
3Me + N, = Me¢,N,,

34 34+28

12 . 14,8

34 34+28 12(34+28) = 14,8 - 34, 364 + 336 = 44,4A4.
-8,44 = -336, A = 40. 3T0 — KaJIbIIHH.

2-1i cnoco6. BreramcieHne Ha OCHOBE 3aKOHA DKBUBAJICHTOB.
m(N) = 2,8; n(Me) = 12.

14
E(N)= T = 4,67. E(Me)= ? U3 dpopmynsl

E(N) _m(N)

EMe) m(Me) et

E(N)- m(Me) _4,6712
m(N) 2,8

= 20.

E(Me)=

AMe) =E-v=20-2 =40. Oto — ranbuuii. ~Omeem: KaIbIINN.
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GEOBHE]

Co Br Nd P Sm Bu 64 To Dy Ho Er Tm Vb Lu

Th Fa U Mp Pu Am Om &f Es Fm Md Mo Lr

OBOBIIEHUE 3HAHUHM, NOJYYEHHBIX
MO HEOPTAHUYECKOH XUMHUH

§ 38

) HepcneRTan XUMHUYIECCKOIo nmpoum3Boacraa

CoBpeMeHHasi MPOMBIIIJIECHHOCTh HYXKJA€TCsl B OOJIBIIOM KOJIU-
YeCTBE MaTepHaJioB, 00JalaloluX TAaKUMH CBOWCTBAMU M KadecT-
BaMHM, KaK BBICOKasi NIPOYHOCThb, TEPMOCTONUKOCTh, TEpMOILjac-
THUYHOCTbH, YCTOMUYUBOCTh K arp€CCUMBHOUW XHMMHUYECKOU Cpene.
I[Ipuponubie u nepepaboTaHHbIE MaTepUalibl HEMIOJIHOCTHIO OTBE-
JarT 3TUM TPpeOOBAaHUSIM M HE YIOBIETBOPSAIOT MOTPEOHOCTEH.
Kpome Toro, B HemajgekoMm OyayIlieM YeJIOBE€YE€CTBO CTOJKHETCS C
npobiieMaMu, CBSI3aHHBIMU C UCTOLIEHUEM IPUPOIHBIX UCTOYHUKOB
CBIPbsI, DHEPTUH, BOJAbI, IPOAYKTOB MUTAHUS.

B Takux yciaoBHsAX BO3pacTaeT poib XHUMHH, XUMHUYECKON MpPO-
NYKIUU, XUMUYECKUX CHOCOOOB BO BCEX OTpACisIX HaApOIHOTO
xo3sicTBa. BaxHelimel 3apgadei, CTOsENd INepel XUMHUEU
U XUMHUYECKOW MPOMBIIMIJICHHOCThIO, SABISIOTCA pa3paboTka
MPOTPECCUBHBIX TEXHOJOTHUH C ydeTOM HOpoOJieM OXpaHBbI
OKpY’KalIlel Cpelibl; CO3/laHUE€ HOBBIX BEIIECTB M MaTE€pHUAJIOB,
oOnaaroIuX 3aJaHHBIMU CBOMCTBAMHU; KOMIIJIEKCHAs mepepadoTka
OPUPOAHOU, NPOMBINIIIEHHONW U CEJIbCKOXO3AWUCTBEHHONW NPOIYKIIUH,
BTOPUYHOTO CHIPHS; pa3padoTKa CIIOCOOOB YyTHIIM3AIllMU OTXOJIOB
C 1eabpio 0ojiee MOJHOTO OTAEJICHHUS MOJIE3HBIX KOMMIOHEHTOB,
SKOHOMHU PHEPTUU U CHIPbS; CO3aHUE O€30TXOAHBIX TEXHOJIOTHM.

Ha ocHOBe moCTHXKEHHUHW HAYYHO-TEXHHUYECKOTO Iporpecca
XUMHUYECKas MPOMBIIIJIEHHOCTh HNPOU3BOJAUT HOBBIE MaTe€pHUabl C
3aJJaHHBIMH CBOMCTBaMH, HE BCTPEYAIOLIUECS B NPUPOAE, MOJIUMEPHI
(nmacTtMaccel, CHHTETUUYECKHE BOJIOKHA, CHHTETHUYECKHUE KaydyKH),
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KEpaMHUKy, KOMOO3UTHI, JAKOKPAaCOUYHYI NOPOAYKIHUI, CUHTE-
TUYECKHE MOIOIIHUE CPEeACTBA U M.

HexoTopsie BUABI TOJIUMEPOB KOHKYPUPYIOT C JOPOTUMH BBICO-
KOKQuUe€CTBEHHBIMHM MapKaMu Hepxkaperlieh crtanu. OnaHa TOHHA
TAaKUX MOJMMEPOB MOXKET 3aMEHUTh LIEeCTh TOHH MeTaja. [lomu-
MEPbI BCE€ LIUPE MPUMEHSIOTCS B MANIMHOCTPOEHUU, aTOMHOMU
NPOMBIIIJIEHHOCTH, PAJUOTEXHUKE, MUKPOAJIEKTPOHUKE, B CEIbCKOM
XO35IMCTBE, MEAUIIMHE, B TOBCEIHEBHOM XU3HU U IPYTUX OOJIACTSIX.

KepamMuka kak mpOMBIIIJIEHHBIM MaTepual CTOUT Ha TPEThEM
MECTE IOcCJie METaJIJIOB U mjactmacc. Kak m3BecTHO, BCe OOJIbIIC
BO3pAcCTaeT CTENEHb HUCIOJb30BAHUS KEPAMHUKH B MAIIMHOCTPOEHUH,
IIPU U3TOTOBJEHUHU KOHCTPYKIIMOHHBIX MaTE€pHUAJIOB, JIEKTPOTEXHMU-
K€ U IJEKTPOTEXHUYECKON MPOMBIIIIEHHOCTH.

KoM1mo3uTsl, cocTosime u3 OCHOBBI (MAaTPHUIbl) U HAITIOJHUTEIS,
3aHUMAIOT 0C000€ MECTO Cpeau COBPEMEHHBIX MarepualioB. B ka-
4eCTBE OCHOBBI IPUMEHSIIOTCSI METaJIJIbl, CIJIaBbl, MOJUMEPHI U Ke-
paMHKa, B KaU€CTBE HAIOJHUTEJSI — METAJUIMYECKUE U YIIIEPOJAHBIE
BOJIOKHA, 00pe3ku, mopomku. KoMIIO3uTHBIE MaTepualbl, Oyaydu
SKOHOMHUYECKHU BBICOKOA((OEKTUBHBIMH, B ISTh pa3 MPOYHEES TpaIH-
LIMOHHBIX U UCHOJIb3YIOTCSI B aBUALIMM U KOCMHUYECKUX TEXHOJIOTHUSX.

I[IpoGnema oOecrieueHus YeJiOBEYECTBA MPOJAYKTAMU MUTAHUS,
OEXKAO0M C Ka)XJIbIM I'OJIOM CTAHOBUTCS BCE€ CEPbBE3HEM, TAK KAK C
pOCTOM YHCIEHHOCTU HACEJICHUS yBEJIWYUBAIOTCS U MOTPEOHOCTH
B pa3JInuHbIX OpoayKTax. [Ipou3BOACTBO BBICOKOKAYE€CTBEHHBIX
MMPOAYKTOB MUTAHUSI HEBO3MOXKHO 0€3 MHTCHCU(DUKAIIUU CEIIbCKOTO
xo3sictBa. OTHUM W3 NyTEeW MHTEHCUPUKAIUHU CEIHCKOTO
XO3SIMCTBA SBJISIETCSI BHEAPECHUE JOCTUXKECHUNW XUMUMU.

XUuMH3alUsI CEIbCKOTO XO3sIMCTBAa BKJIIOUAE€T TAaKHE MEPO-
MPpUSITUs, KaK MMPUMEHEHUE MHUHEPAJIbHBIX YIOOpPEHUI, BHEAPCHUE
CPEACTB 3alUThl PACTEHUM M MOYBHBI, UCIIOJIb30BAHUE CUHTETHU-
4YEeCKHUX MATEpHuajaoB JJIis YIYUYLICHUS CTPYKTYpPbl NOYBHI, B MEIHO-
pauuu, B TEIJHUIIaX, IPUMEHEHUE XUMHUYECKHUX IpernaparoB B
KaueCTBE JOOAaBKU B KOPM KMBOTHBIX U B Ka4€CTBE KOHCEPBAHTOB,
XUMHUYECKYI0 NMepepadoTKy OTXOJ0B CEJILCKOTO U JIECHOTO XO3SIMCT-
Ba, OYMCTKY BOJIHBIX 0aCCEWHOB XMMHUYECKUMH CIIOCOOaAMH, aHTH-
CEeTITUYECKYIO 3aIIUTYy JACPEBSIHHBIX YCTAHOBOK U CTPOCHHUU (CTPYyK-
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TYp, KOHCTPYKLMIT), XUMHUUYECKUI aHAJIU3 MOYBbI, KOPMOB, NUILIEBOMI
OPOAYKIIHH.

OnHa W3 3ajad, CTOALIMX IEpe]] XMMHUYECKONU HPOMBIIIJIEH-
HOCThIO, — MIPOMU3BOJACTBO XHUMHYECKON MPOAYKIUHU, 3aMEHSIOIIEHN
ONPUPOJIHBIE MaTe€pUabl, UCIIOJIb3yEMbI€ B TEXHUUYECKUX LEJIIX,
U NPOJOBOJBCTBEHHBbIE NMPOAYKThI. HanaxeHOo uMCHoOJIb30BaHUE
XHUMHUYECKOW MPOAYKIIMU MPU HNPOU3BOACTBE OJI€KJbI, OBITOBOU
TexHuku, mebenu. HInpoko MpUMEHSIOTCS XMMUYECKHE BOJOKHA,
KOTOpPBIE€ 3aMEHSIOT HAaTypPaJbHYI M UCKYCCTBEHHYIO KOXY, KOMIIO-
3UTHBIE MaTepuaibl, JaKu U KPacKH, BCIIOMOraTelbHbIE CpPEICTBA
nepepaboOTKU B TEKCTUIBHOU MPOMBIIIJIEHHOCTH, TIACTMACCHI.

Ponp xuMum B MeAMLIMHE HE OTPAHUYUBAETCS TOJBKO CHH-
T€30M HOBBIX JEKAPCTBEHHBIX HpenapaTtoB. MeauuuHCKoe 000-
pyZlOBaHHE NPOU3BOAMUTCS NPU YyYAaCTUU XUMHYECKOU HPOMBIII-
JIECHHOCTH. XHMHUUYECKHE METOJbl MO3BOJISIIOT UCCIEI0BATh MPOLEC-
Chbl, IPOTEKAIOIIME B OPraHU3ME 4YE€JIOBEKa Ha KJIETOYHOM U MOJIEKY-
JIIPHOM YpOBHE. A M3y4YE€HHE ITHUX IMPOIECCOB U CIIOCOOOB ympas-
JICHUSI UMHU J1a€T BO3MOXXHOCTH OIPEACITh NMPUYUHBI 3a00JIeBaHUM,
nmpeaynpexaarh U pa3padaTsiBaTh METOBI JICUCHUS.

B pe3ynbrare pa3zBuTHS OJHOW M3 HOBBIX OTpacjeil KaTaJlUuTH-
4YeCKOW XMMUU (PEepPMEHTATUBHOTO KaTajau3a MOSIBUJIOCH HOBOE
HalpaBJIEHUE — XUMHUUYECKass U MHXKEHEpPHasi 3H3UMOJIOTHUS. DTO
HAIIPaBJICHUE CO37aJI0 BO3MOXXHOCTH JUISI TPOU3BOACTBA OOJBIINX
KOJIMYECTB HOBBIX BBICOKOAI(P(EKTUBHBIX U BBICOKOCEIEKTUBHBIX
(hbepMEeHTOB — KaTaJiu3aToOpoB OEJIKOBOU mpupoibl. PepMeEeHTHI
NPUMEHSIOTCS U B Kaue€CTBE JIEKAPCTBEHHBIX IIPENaparoB, U I
MOJIy4E€HUS] HOBBIX IIpPEnaparos.

B moBcenHeBHOUW XW3HU MIHUPOKO HCMOJB3YIOTCS OBITOBBIC
XUMHUYECKHE Ipenaparbl — CUHTETUYECKUE MOIOIIME CpPEACTBA,
COpOEHTHI, pa3IMYHbIC KJICIOIIUE MpPEenaparhl.

CokpauieHne NPUPOJHBIX PECYpPCOB CTAaBUT IEpe] YeJOoBe-
4eCTBOM IMpPOOJIEMYy 3aMEHBbl HHAYCTPHAJIBLHOTO cnocoba mpous-
BOJICTBA TE€XHOJIOTUYECKUM. [Ipu »TOM 0CcoOEeHHO Ba)XHa pPOJb
XAMHWYECKOU TEXHOJOTHHU. TEeXHOJOTUYECKass IepPeCcCTpPpOrKa IIPOU3-
BOJICTBA BKJIIOYAE€T KOMIIJIEKCHYIO MepepaboOTKy CHIpbs, MpUMeE-
HEHHUE BBICOKOI(P(GEKTUBHBIX, SIKOHOMUYHBIX, MAJIOITAMHBIX, IKOJIO-
ru4ecku 0e30TaCHBIX TEXHOJIOTUM C MCMOJIb30BAaHUEM HOBOTO
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MMOKOJIEHUSI KaTaJau3aTopoB, 00JIaJaroluX celeKTuBHOCTHIO. [lepen
XUMHEN U NPOMBILIJIEHHOCTHIO CTOUT 3ajJadya MaKCHUMaJbHOIO
HCIIOJIb30BAHUS IPUPOJHBIX PECYPCOB, SABIAIOIINXCA XUMHUYECKUM
CBIPbEM, KOTOPBIE HEBO3MOYXHO CO311aTh BHOBB: PYyJ LIBETHBIX U
YepHBIX METaJJIOB, HeQTH, ra3a, yris. Hanpumep, u3 mpupoHOTO
rasa, cojaepxarmiero 10 40 % cepoBoagopojia, MOJy4arOT HE TOJbKO
nponaH U OyTaH, HO M TaKHUe€ 3JIEMEHTHI, KaK cepa U TeJiui, a
Tak)Xe 3TaH. Takoe MCIOJb30BaAaHHWE NPUPOJAHOIO ra3a BBIIOJHO
B 3KOHOMHUYECKOM U DKOJOTHMYECKOM OTHOIIEHUAX, HOCKOJBbKY
npeaymnpexaaeT 3arpsa3HeHue atmMmocdepbl BpeAHBIMH OKCHUAaAMU
cepbl, 00pa3yloUMMUCS IPU TOPEHUU CEPOBOIOPOAA.

HNuTerpanusa XMMHUYECKOU TEXHOJOTMHA U aTOMHOM DHEPIreTUKH
NEPCHNEKTUBHA KaK C 3KOHOMHYECKOM, TaK M C 3KOJOTHUYECKOU
TOYEeK 3peHusi. byaymiee XxuMn4eckux KOMOMHATOB MPECTaBIISETCS
CBSI3aHHBIM C MOAM(UKAIIMEN MaTepualioB, OCHAIIEHUEM SIACPHBIMU
peakTopamMu, KOTOpble OynyT obecrneduBaTh pagualMOHHO-XUMH-
YECKHE IMPOLECCHI JTYYEBOU, IJTEKTPUUYECKOM PHEPTUEH U TEIJIOM.

Kak crmenyer u3 HM3J0XEHHOTO, B pa3BUTHUH COBPEMEHHOMU
HAayKd U T€XHUKH POJb XUMHUHU U XUMHUUYECKOW NMPOMBINIIEHHOCTH
HEOLICHUMA.

X¥MHUsT KaK HayKa UMEET OrPOMHOE 3HAUECHHWE B Pa3BUTHUHU CO-
BPEMEHHBIX TEXHOJOTHH, PU3UKH U OMOJIOTHUH, a XUMHUYECKas
MNPOMBIIIJIEHHOCTh — B Pa3BUTHUHU arpoIpoOMBIIIJIEHHOCTH, obecne-
YEHUU TOIUIMBHO-DHEPIrETUUYECKUX KOMIIJIEKCOB, B Pa3BUTUHU Ma-
HIMHOCTPOCHUS U METAJUIYPruM, TPAHCIIOPTA U CTPOUTEIIHLCTBA,
a TAaKXXe JPYrux OTpacijie HapOJAHOTO XO3iMCTBA, CBSI3aHHBIX C
MIPOM3BOJCTBOM TOBApPOB IIMPOKOTO MOTPeOICHUS.

§ 39) 3amura atmochepsl U ruapocdepsl

>

“300posve nroell Hepa3pbl8HO CE3AHO C OKpYIcarnwell cpedol.’
Al0y Anm n6H CuHa

OxpaHa 01<py>1<aromel71 CpcAabl OT 3arpsA3HCHHUA, 3allUTa IIPpHU-
POabl, COXPAHCHUC YUCTOTHI aTMOC(I)epI)I, BOABI U COCTaBa IIOYBBI —
AdKTyaJIbHasd HpO6JIeMa YCJIOBCUCCTBA.
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KonnuecTBO mbliM B yroJbHBIX MmIaxTax cocTasisieT oT 500
m10 3000 mr/m3. HucToTa BO3aAyXa B IIaxTaX O0ECHEYHUBACTCS C
MOMOIIBIO BEHTUISLUOHHBIX YCTPOWCTB, KOTOPHIE €XKECYTOUYHO
BbIOpackiBatoT B armocdepy a0 1500 000 m* mbiian. DTO OIPUBOIUAT
K MOTepPE YacTU MPOAYKIHUU (BhIOpachIBa€MbIie BMECTE C NBIIBIO
MEJIKME YaCTHIIbl YTJIsI) U 3arpsi3HEHHUIO aTMocdepsl, T.e. BO3ayXa,
KOTOPBIM MBI JBIIINM.

[Tpu noOwiue pyabl Ha pyAHUKAX, a TaK)Ke IPU e€e o0oralleHuun
B arMocdepy BbrIOpachiBaeTcs OOJBIIOE KOJHUYESCTBO IIBIJIHU
(adpo3oseit TopHBIX mopoxa). BreiOpackiBaemasi mblIb (23p030JH),
pacnpocTtpaHsisich B atrMocdepe, HAHOCUT CEepbe3HBIU ymiepO
310POBBIO JIOJICH, 3aJiep>KUBAaET POCT U pa3BUTHUE PACTCHUH,
MPUBOJIUT K IOTEPE CHIPbS U NPOAYKIIHH.

@— Ymo, no eawiemy MHEHUIO, HA0O cOelamb, YmMooOvl 3auiu-
mumo ammocghepy om 3azpA3HEeHUsL U NPEOOMEPAMUMDb
nomepu colpva 6 euoe nvliu?

Jlnst ynaBiuBaHUS NOBIJIU UJIW YMEHBIICHHUS €€ KOJIMYeCTBa
MNPUMEHSIOTCS METOAbl aACcOpOIMM W cMadyuBaHusI. Hanmpumep,
Ha pyIHHWKaX, rae HUAET a00b4a pyasl U ee oborameHue,
HUCTIOJIL3YEeTCs “MOKPBIN’~ crmoco6 noOwuu. JIJis yiaBIuBaHUS TIBUIH,
MOJTHUMAIOIICHCS B aTMocdepy, MPUMEHSIOTCS JICKTPOPHUIBTPHI U
ajzcopoepsnl.

@— “Ecnu 6 6030yxe He Oyodem nwviau u Ovima, 4elo8eK
ModHcem nposHcums 00 molcavu aem.”
Ad0y Aamu u6nH Cuna

3arpsizHeHHUEe aTMOCc(epbl 00YCIOBJIEHO CIEAYOMUMHU (HAKTO-
pamMu.

1. EctecTtBeHHoe 3arpsizueHue. 2. JbIM, OblIb, Ta3bl, 00-
pas3yromuecss MpU TOPSHUHU TOIIJIMBAa B NMPOMBIIMIJICHHBIX HpPe-
NPUATHUSAX, NpH padoTe TpaHCHOpPTa, B Pa3JIUMYHBIX OTOIH-
TeNIBHBIX cucTeMax. 3. Ckuranue pa3JudHBIX OTX010B. Hampu-
MEp, B HACTOsIIEee BpeMs MHOTHE OTpabOTaHHBIC MOJUMEPHBIC
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n3aenaus (IMOJIMAITUIICHOBBIC MJICHKU, UTPYIIKH, U3TOTOBJICHHBIC
W3 MJIacTMaccChl, IPEeIMETHl JOMAIIHET0 00MXoaa, JETajH)
cXKurarwTcs. BermencTBue 3TOTO B COCTaBE€ BO3/yXa yBEIHYHU-

BAIOTCS B BHUJE TI'a3a U JblMa TaKHUe sIJOBUTHIE BellecTBa, kak NO,
NO,, CO, SO,, CL,, H,S, HCI, HCN, F,, HF u np.

B pesynpratre CTpEeMHUTEIBHOTO Pa3BUTHUS HNPOMBIIIJICHHOCTH
B NepBoi mojoBuHe XX Beka B arMocdepy Oblio BeiOpomieHo 3
MUJIJInapja TOHH MNbIJIH, AbiMa, 30Jbl. Kpome storo, 6uocdepa
3arpsizHeHa 1,5 MJIH T MblIbska, 1,2 MAIH T UMHKA U APYTUMHU
BEIIECTBAMH.

B nocneanue roasl BhIChIXaHUE ApPajbCKOro MOPS IMPUBOAUT
K YBEJIMYECHUIO KOHIIEHTPAIIUU PACTBOPEHHBIX COJICH, BBITIAJCHUIO
cojieil B KaueCcTBE TOPHBIX MOPOJ, PacOpOCTpPaHEHUIO B aTMocdepe
OeperoBoi cojiu. DTO BeAET K HAPYMIEHHUIO 3KOJOTUYECKOTO
paBHOBecHus B 6uocdepe.

Boaga — camoe pacnpocTpaHeHHOE BEUIECTBO B mpupojae. [Be
TPETHU 3€EMHOM IMMOBEPXHOCTHU HNOKPBITO BOJOW, U BCE NPOLECCHI,
MPOUCXOISAIINE B MPUPOAE, TPOTEKAIOT C ydyacTuem Boabl. Boaa B
ruapocdepe cymecTByeT B BUJE BOASHBIX NapOB, B TaKOM BHJIE
OHa BCTpedaeTcs: B OOJBIIOM KOJIMYECTBE, OJHAKO BOJA, IPUTOJAHAS
JUJISI TIATHS, cocTaBiseT aumb 1 % Bcero ee konmuectBa. [lo mpor-
HO3aM YYEHBIX B OyAyIlIEeM YeJIOBEUECTBO CTOJKHETCS C MpoOIeMoit
neduiuTa BOMIHL.

Beperurte kaxayw kamiw Boabl! CoxpaHnsiiTe ee YUCTOTY!

[IpoTouHble BOABI 3arPSA3HSIIOTCSA B pe3yJibTaTe BbIOpOCca B HUX
CTOYHBIX BOJI MTPOMBINIJICHHBIX MPEANIPUSATUN, a TaKKe OBITOBBIX
CTOYHBIX BOJI.

Jnst mpenynpexJIeHus 3arpsi3HEHUsI TIPOTOYHBIX BOJI CTOYHBIC
BOJBI Iepe] BHIOPOCOM MOABEPTraloT PUABTpPALUHU C LEJIbI0 UX
OYHMIIEeHUS OT BpeAHbIX npumeceir. K ordunsrpoBanHOl BOJE
nobaBasgoT HerameHyo u3BecTh (Ca0), TeM camMbIM co3jgaBas
UIeJI0YHYI0 cpeny, 3arem aobasnsior Al(SO,),. Ilpu sTom BMecTe
c oOpa3yromumMcs 0oCagKkoM Al(OH)3 OCelaloT TEeCOK U JApyrue
npuMmecu. I[locime orcTamBaHUs BOAY 00padaThIBalOT XJIOPHOU
W3BECTHIO JIJIS1 OYHUIICHUSI OT Pa3IUYHBIX MHKPOOOB.
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B V30ekuctane B HacTosIiee BpeMs paborarT 6omee 600
OUYHCTHUTEJIBHBIX COOPYIKECHHIM.

@— Booa oapum ijcu3znv 6cem dncuevim opzaHuImMam.
Ilpeocmasvme ceo10 Hcu3Hv 6€3 600bl. IMO HEBO3MOIHCHO.
B maxkom cnyuae ne ocmaeénaime OMKDPbIMbIMU
6000NP0OBOOHbIE KPAHBL.

C MCHONAb30BAaHUEM OTXOJOB XUMHUUYECKHUX MPEANPUITHHU
MOXXHO MOJIy4aTh Pa3UYHYI Tpoayknuio. [Ipu sTom Hapsay c
MOJIy4YeHHUEM NPHOBUIN NMpeanpusTueM obecrednBaeTCsl 3aliuTa
NPUPOABI OT 3arpsi3HeHUs. Hampumep, Ha IIEKTPOCTAHIUSIX
(TDC), paboTaromux Ha yTriie, B Ka4eCTBE OTXO0Ja B OOJBIIOM
KonuuecTBe obOpasyercs muaak. JloOaBiasisi B mijlak HeOONbIIOE
KOJMYECTBO CHJIMKATa HATPHUS, MOJYYAOT MIJIAaKOOJIOYHBIN KHUPIHY.
B pe3ynbpraTre BMECTO pPacxoJ0B Ha BBIBO3 OTXOJOB (IIJIaka) M UX
o0e33apakxuBaHUEC MPEANTPUATHE TTOJTYYAET SKOHOMHUYECKYIO BBITOIY
OT MPOAAXKH MIJTAKOOJIOUHOTO KUPIIHAYA.

B HacTosimee Bpems B pa3JMYHBIX o0JacTAX IJjlacTMacca
3aMEHSsIEeT Xene30 U AepeBo. [lmacTMaccoBbsie OTXOABI HE THHIOT, a
WX COKUTaHUE 3arpsi3HseT aTrMocdepy.

@—I(ak 8bl pacnopaouiuce 6l omxooamu niaacmmacc?
Moorcno nu nocine coomeemcmeyrouieil nepepadomKu
U320Magiueams U3 HUX pa3ziuyHbvle KOHCMPYKUUOHHbBLE
Mmamepuapl?

He eéviopacwiéaiime omxoowvt 6 600y, He cicuzaime

ORABULYIO JIUCMEY. DmuUM 8bl 3auiumume nPupooy.

I[Tectunuael (0T MaTHHCKOTO pestis — s3Ba, u cedo — yoOuBaro)
— XMMHUYECKHUE BEIIECTBAa, NPUMEHSIEMbIE B CEIbCKOM XO3SHCTBE
MMPOTUB BPEAUTENICH U OOJIe3HEH pacTeHUI, a TaK)Ke COPHSIKOB.

e Ilpu padome ¢ necmuyuoamu caeoyem 0vims npeodeabHo
OCMOPONHCHBIM, MAK KAK OHU NO0EepP2arom Hcu3Hb OUKUX,
OOMAUIHUX JHCUGOMHDBIX, A MAKJICE Ue/l06eKaA CePbe3HOU
onacnocmu.
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NucexTuuabl NpUMEHSIOTCA NPOTUB HACEKOMBIX-BPEIUTEIECH;
aKapunuabl — NPOTUB 0abodek; GyHTHUIIUABI — MPOTUB TPUOKOB,
pacrpoCcTpaHsIOMUX O00JIE3HU; TepOUNUIbl — IMPOTUB COPHIKOB;
OaKTEepUIIUIbl — IPOTUB BPEAHBIX OaKTEpUI; 300MUABl — IPOTUB
IPBI3YHOB; Ae(OIUAaHTHl — BEUIeCTBa, CHOCOOCTBYIOIINE OMNalaHUIO
JIUCTHEB; IECUKAHTHI — BEIIECTBA, NPUMEHSEMbIC IJ5I OCYIICHHUS
JIUCTHEB PACTCHHUN; NEe3MHOUIUPYIONINE BEIIECTBA HUCIIOIB3yIOTCS
st 00pabOTKHU CKJIAI0B MPOTUB BPEAHBIX HACEKOMBIX.

JIasi mMOBBIMIEHUSI YPOKAUHOCTU CEIBCKOXO3AHWCTBEHHBIX
KYJIbBTYP B CE€JIBCKOM XO3SMCTBE MUPOKO HCIOIB3YIOTCH
MUHEpaJbHbIe YAOOpPEHUS U MNECTUIIUIbI.

Bpennpie xuMu4deckue BEIISCTBA, NIPUMEHSIEMbIE B KaueCTBE
MEeCTUIIMJIOB, HE pas3jararTcs ObBICTPO M HAKaMJIUBAIOTCS B
BO3J/lyX€, BOJE, TOYBE U B OpraHU3ME pPACTEHUU U KUBOTHBIX, a
4yepe3 HUX — U B OPraHU3Me 4YeJIOBEKa. DTO SIBJISIETCS NPUYHUHOU
BO3HUKHOBEHUS PA3JIMYHBIX 3a00JI€BaHUM Yy YEJIOBEKa.

IMoaymaiite! O06si3aTeIbHO JIM MCHOJb30BAHUE MECTUIIU/IOB
B CeJbCKOM XO03siiicTBe s 00pbObI ¢ BpeauTeasasmMu? Moxer
ObITh, CYIIECTBYKOT HHbIE, €CTECTBEHHbIC NYTU? DTUM MbI
COXPAaHHUM YHUCTOTY NOYBBI, aTMOC(pepsbl, ruapocpepsl, HaALIE
310pOBbE M 3I0POBbe Oylyllero nmoKoJjgeHus!

« AI 321[[21‘!" U NIpUMEPDBI JJIHA CAMOCTOATECJIbHOI'O PCIICHUA

1.| Jast yHUYTOXKEHUS BpeauTelNel CcKaaj IJs XpaHEHUs 3€pHa
06pabaTeIBaIOT CEpOM, KOTOPYIO CKHUTAIOT M3 pacuera 24 T Ha
1 M°. BeruuciauTe KOHIEHTpaIuioo (MoJib/1) okcuaa cepoi(IV) B
BO3JyXE CKJajaa.

2.| Kakue skojoruueckue npoodieMbl BO3ZHUKHYT BOKPYI Hpesn-
NpusiTUsA, BbipabaTpiBaomero cyiabdar HATPUS C HUCHOJIb-
30BaHUEM ITOBAPEHHOM COJIM U KOHLEHTPUPOBAHHOW CEPHOU
kucinoThl? Kakyio BaXXHYIO MPOAYKIIMIO MOXXHO MOJydYaTh U3
OTXOJOB ATOrO MpennpusiTus? Pa3zpemurcs Ju Opu 3TOM DKOJIO-
rudeckas npooiaema?

3. | Bo3ayx BOKpYTr OJHOTO M3 MPEANPUITUNA 3arpsa3HEH Cyab(uaoM
Bogopoaa. [IpenensHo momyctumasi KOHIEHTpanus cyiabduaa
BOJIOpOZIa B BO3/AyXe B paauyce 5 KM M Ha BBICOTE 2 KM paBHa
0,01 mons/m. Kakoe KOJIHMYECTBO CEPHOU KHCIOTHI MOXKHO
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MOJIYYUTh HPH BO3MOXHOCTH MOJHOI'O yJaBJIWBaHUA Cyabpuaa
BoJiopoaa?

4.| Kakoit o6bem (J1,H.y.) Bo3ayxXa NOTpeOyeTCs AJisl COKUTaHus 2 T
MIPUPOAHOTO yIis, conepxkamero 80 % yraepona?

5.| MoryT nm BeImaaath KuUcjaoTHBIE n0xAHU. [Touemy? OOBsicHuTE
XUMHUYECKHE MPOIECCHl, IPOUCXOASAINE TPU dTOM. 3aUNINTE
YPaBHEHHUSI XUMHUYECKUX peaKIU. YKaXXKUTE OTpULATEIbHbBIE
MOCJIEACTBUS 3TOTO Hpouecca U NPEeasIOKUTE MEpPbl MO UX
npeaynpexaeHUIO.

6.| B uem, nmo BameMy MHEHHUIO, 3aKJIOYAETCs OTpPHULATEIbHOE
BO3/I€MICTBUE MPOMBIMIJIEHHBIX U OBITOBBIX CTOYHBIX BOJ
Ha Omocdepy. Kakme Mepsl BBl MOXETE NMPEAIOKHUTH I10
NpEeayNpPEeKACHUIO TAKOIO BO3AEeHCTBUS?

§ 40 3HaueHHEe NEPUHOIUYCCKOIO 3aKOHA A
nepnozmqecm)ﬁ Taﬁ.]II/II[bI XUMHUYECCKHUX IJICEMEHTOB

Kak oTMedaeTcss B HICTOPHUUYECKHUX MCTOYHHKAX, JO OTKPBITHS
NEePUOANYECKOr0 3aKOHA yYEHbIC-3HIUKIONEAUCThl Ab-Depranu,
A0y Paiixan bepynu, M.B.Jlomonocos, U1./leGepeitnep, JI. Meiiep,
V.Opnunr, X.Heroasuac, XK.Jrwoma, A.lllankypTya nbiTajJuch
NpU NOMOIIH Pa3JUYHBIX METOJIOB OOBSICHUTH HNPHUPOIHY IO
B3aMMOCBSI3b BEIIECTB.

[lepnoaguuyeckuii 3aKOH MMEET BaXHOE TEOPETHUYECKOE U
NMpakKTHUYECKOE 3HAUE€HUE KaK OOMmMUHN 3aKOH, HAYYHO OOOCHO-
BaBIIMU CYHIECTBOBAHUE MPUPOJIHON B3aUMOCBSI3U MEXKAY XHUMHU-
YECKUMU DJIEMEHTAMHU.

B 1869 rony, xorma J[.U.MeunneneeB chopmyaupoBama
MEPUOTUUECCKUN 3aKOH, OBIJIO U3BECTHO 63 XMMHUUYECKHUX DJIEMEHTA.

B nactosiiee BpemMst u3 118 M3BECTHBIX XUMHUYECKUX BJIIEMEH-
TOB 55 OTKPBITHI HA OCHOBE MNEPUOJUYECKOTO 3aKOHA U NEPHUO-
JMYECKOU TaOJIUIIbI.

3HayeHHEe NMEPUOAUUYECKOr0 3aKOHA HEOLEHUMO M IIPHU ONHU-
CaHUU U O0OOCHOBAaHWHU TaKUX (PyHJIaMEHTAJIbHBIX MOHATHUH, KaK
XMMHUYECKHUE CBSI3U, BaJEHTHOCTbh, 3JEKTPOOTPULATEIBHOCTD, CTE-
IMEHU OKHUCJICHUS.
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Psn noHsiTuil, BBITEKAONIMX M3 MEPUOJMUYECKOro 3aKOHA,
pacmupua NpeacTaBIEHUs O CTPOCHHUM BEIIECTB, JEI B OCHOBY
pa3BUTHUS TaKuX HaykK, Kak (¢u3ukKa, GU3NKOXUMHS, TCOXUMUSI,
reoJIoTusl, MUHEPAJIOTUsl, KOCMOXUMMUS, sinepHas ¢puzuka (Tadn. 19).

JIJ1s1 BCECTOPOHHEr0 MOHMMAHUS 3HAYEHUS NEPUOJUYECKOI O
3aKOHAa U NEPUOAMYECKOW TaONMIBl XUMUYECKUX DJIEMEHTOB
HEO0OXOAMMO, OCHOBBIBASICh HA COBPEMEHHBIX 3HAHHUSAX O CTPOCHUU
aToMa, CaMOCTOSITEJIPHO PEIIaTh 3aJa4yu U yOpaKHEHUS.

Harnsaueii npumep:

Hanmumurte 37eKTpOHHBIE KOHPUTYpAIIUU dJIEMEHTOB, Y KOTO-
pBIX BHEUIHUE 3JIEKTPOHHBIE CIOU aTOMOB MMEIOT BHUJI:

a) 252, 0) 3s523p°, B) 45? 1 onpenEIUTE ITU DIEMEHTEHL.

Pemienune. OCHOBBIBAsSICh HA NMEPUOANYECKYIO TaOIUIy XUMHU-
YECKHUX DBJIEMEHTOB, OONPEAEIsI€M, YTO 3TO — BJIEMEHTHI BTOpPOU
rpynnsl. DJIEMEHT, BHEIIHUW 3JIEKTPOHHBIN CJI0M aroMa KOTOPOIO

uMeeT Bua 2s?, — s31o Oepunnuii Be, 357 — xmop Cl, 4s?
kanpiiuii Ca. UX snexkTpoHHass KOHGUTYpANHUs CISTYIOmas:
Be 1s? 2s?;, Cl 1s*> 252 2p° 3s? 3p3%
Ca 1s* 2s%2 2p°® 3s? 3p° 4s%
Tabauya 19

HN3meHeHNe CBOMCTB 3JIEMEHTOB B 3AaBUCHUMOCTH OT
pacnoJioKeHusi B MePUOTUIECKON TadauIe

B ocHOBHEIX

B nepunonax

XapaKkTepuCTHKa rpymnrax cieBa —>
JJIEMEHTA cBepxy | BHU3 HAIIPaBo
Macca aroma: 4, YBenuuuBaeTcs | YBennuuBaeTcs
3apsig sjapa VYBenuuuBaeTcsa | YBeamuuBaeTcs
Yucio sHepreTHYecKux VBenuuuBaeTcs He usmensiercs
MOAYypOBHEM
Yuciio 31€eKTPOHOB Ha BHEUIHEM He u3smensiercs:
3HEPrEeTUYECKOM yPOBHE UCJIO 3JICK- YBeIU4YHUBaETCS
TPOHOB PAaBHO
HOMEpY T'pYIIIbI
Pannyc aroma YBennuuBaercs YMeHblIaeTcs
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BoccTtaHoBHUTENIBPHOE CBOMCTBO Ycunupaercs OcnabeBaeT
OKHUCITUTEIIbHOE CBOMCTBO OcnabeBaeT YcunuBaertcs
Briciias mojgoXuTeIbHAS OnunHakoBasi: VBeauuu-
CTEIIeHb OKUCJICHUS paBHa HOMEPY BaeTcs
rpynnsl (N) c +1 mo +7
Hwu3smras cTerneHb OKUCICHUS He usmensercs| VYMeHbIIaeTCs
(8-N) c -4 no -1
DIEeKTPOOTPUIIATEIILHOCTh YMenbnraeTcs Bo3spacrtaet
MeTannu- 3JIEMEHTO- VeunuBaroTcs OcnabeBaroT
YecKue CBOMCTBaA oOpa3yro-
Hemerannu- X OcnabeBaroT VYeunumparorest
YECKHE CBOMCTBA 0O S
BEIISCTB
CBOWCTBA BBICIIUX OKCHJIOB OcCHOBHBIC OcCHOBHBIC
U THJIPOKCHUIOB CBOMCTBA CBO¥iCTBa
YCHUJIUBAKOTCS, ocinabeBaroT,
KHCJIOTHBIC KHUCJIOTHBIC
CBOMCTBA CBOMCTBA
ociabeBaroT YCUJIHBAIOTCS
ﬂ 3agaun ¥ NpUMepPHI JJIs CAMOCTOSITEILHOTO peleHus
1.| Harmumure 3JIeKTPOHHBIC KOHPUTYypAIIUHA JICMEHTOB, UMEIOIIUX
nopsiAKoBsie HoMepa 18 u 21.
2.| OnpenenuTe MECTOIOJOKECHUE B MEPUOINYCCKON TAaOIHUIE djIe-
MEHTOB, UMEIOIIUX CJICAYIONHE dJICKTPOHHBIE KOHPUTYPAIIHH:
[Ne] 3s2 3p° [Ar] 4s2
3.| [Touemy yrmepom W cepa TPOSBISIOT NMEPEMEHHY IO
BaAJICHTHOCTB?
4.| Tlpuponuseiii 60p sBAsieTCs cMmechbio u3oTomnoB °B (19,6 %) u
"B (80,4 %). Bpiuuciaure OTHOCHTEIBHYK aTOMHYIO Maccy
IIPUPOTHOTO Oopa.
5.| U35moxuTe CBOMU TMOHITHSA O NEPUOJHMYCCKOU TabiiuIle 3Je-
MEHTOB, OOBSCHUTE NEepPBOHAYAJIBHYK M COBPEMEHHYIO
bopmMynupoOBKY mepuoauUYecKkoro 3akoHa (Ha npumepe K u Ar).
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6.| HanumuTte ypaBHEHUs peaKI Uil MOJYyUYEHUs] YKCYCHOIO 3THUJIO-
BOro s3¢pupa u reKcaxJopaTIUKIOreKCaHa ¢ MOMOIIbIO U3BECT-
HsIKa, pCaKTUBOB U HEOOXOJIMMOTO O00OpYyIOBaHUS.

7.| IlnoTHOCTH mapa BeuiecTtBa, coaepxkamero 40 % yraepona,
53,34 % xucnopona u 6,66 % BogOpOJa, OTHOCHUTEJIBHO
Boaopona paBHa 30. Ompenenute GpopMynay U CTpPOCHUE
BEIIECTBA, €CJIM M3BECTHO, UTO MPU B3aUMOJAEUCTBUU €ro C
MeTaJJlaM1, OKCHJIaMU METaJlJIOB U OCHOBAHHUSMH O0Opa3yroTcs
COJIH.

8.| IlonwITaliTech OOBSCHUTH, TTOUEeMy OENbI M KpacHBIU dochop —
BEIIIECTBA, COCTOSIIIME TOJBKO M3 aToMoB ¢docdopa, obramaroT
pa3TuYHBIMUA (PU3UYECKUMH CBOWCTBAMH.

9. Hanumurte ypaBHEHHUS peakUUW MHOJyUYEeHHUs TojayoJja
(MmeTunbeH301a) U3 yrieBOAOpOaa, MIOTHOCTh KOTOPOTO
OTHOCHUTENBHO BOJIOpOJia paBHa 13.

10.| Kak ¢ moMOmbIO COOTBETCTBYIONIHUX pPEAaKIHUU MOXHO
ONpPENeNINTh NPUBEJICHHBIE HUXE BEIeCTBa: OCH30JI, CTUPOJI,
YKCYCHBIM albJeruji, yKCycHass KHUCI0Ta, TOTYOJ?

11.| Onpenenure KOJIUYECTBO ChIPbS, HEOOXOAMMOIO AJIsI U3TOTOB-
JeHus | T mpocToro crTekJa.

12.| Hanumure ypaBHEHHUS peaKL UM, NPOTEKAKIMUX HAa OCHOBE
TaHHBIX Ta0i1.20.

Tabnuya 20

PeakTus Na K Ca Mg Al e
0, 1 2 3 4 5 6
H,O 7 8 9 10 11 12
HCl 13 14 15 16 17 18
H,SO, 19 20 21 22 23 24
ZnCl, (pacTBOpBHI) 25 26 27 28 29 30
Cl, 31 32 33 34 35 36

a) cCpaBHUTE peaknuu 2 u 6, ompenesIuTe MX CXOJICTBa U
pa3auuyus, OOBSICHUTE NPUYUHBI; 0) OOBACHUTE YCIOBUS
npoTekanus peaknuit 7 m 11; B) mouemy B peaknusax 18 u 36
JKEJIe30 IPOSIBIISAET Pa3JIMYHbIE BOCCTAHOBUTEIBbHBIE CBOMCTBA?
I) BBICKa)XUTE CBO€ MHeHHE O peakuusax 28 u 30; 1) oObsicHUTE,
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YTO NPOU30HJET B peakuusx 22, 23 u 24, eciiu B3ATh CEPHYIO
KHUCJIOTY B pa30aBIICHHOM MJIM KOHIIEHTPUPOBAHHOM COCTOSIHUU.
Ob6ocHy#iTe cCBOM OTBET; €) MOAPOOHO OMUIIUTE MpoIecc,
MPOUCXOASIINI B peakuuu 25.

§ 41 ) 3HavYeHNe XUMHUYECKHUX peaKiui

B XUMHUYIECCKOM NMPOU3BOACTBC

B mpomnecce m3ydeHuUss TEOPETUUYECKUX OCHOB XUMHUU B 7-9
KJIacCaX BBI IMOJIyYWJIH MOHSATUS O MHOTOYHCJIICHHBIX BEIIECTBaX,
HUCIIOJIb3yeMbIX B HAapOJHOM XO3siiicTBe, U yOeOUJIHUCHh B TOM, UTO
XUMUST — Hayka gyjaec. M 3To neiCTBUTENHLHO TaK: HPU MMOMOIIHU
XUMHUHU MOXHO TMOJYYUTH M3 Ta3000pa3HbIX BEIISCTB KUJIKOCTU WIIU
W3 TBEPIBIX BEMIECTB T'a3bl, U3 KOTOPHIX MOXXHO HU3TOTOBUTH TKaHU
WM JeKapCTBEHHBIE BellecTBa. MHOTHE U3 XMMHUYECKHUX BEIIECTB
MMPOU3BOATCS Ha XUMHUYECKHUX MpeaAnpustusx. Hampumep, a3oTHbIe,
dbochopHbIle U KanuliHBIE MHUHEpAaJbHBIE YAOOpPEHUS, a30THAS,
bochopHass m cepHass KUCIOTHI, YEPHBIC U IIBETHBIC METaJJbI,
n3aenus u3 HepTH, KAMEHHOTO yIJIsg U MPUPOJHOTO Ta3a — BCE ITO
MPOAYKIHSI, KOTOPYIO MPOU3BOISIT XUMHUYECKUE MTPEATIPUSITHUS.

[IpennpusiTuss XUMHYECKOTO MPOU3BOJACTBA BKIIOYAIOT P
MMPOIECCOB, CBS3aHHBIX C U3MEHCHUEM XHMHUYECKOTO COCTaBa
ChIpbsi. M3yuyeHHEeM Hay4YHBIX, TEOPETHUYECKUX U MPAKTUUYECKUX
ACIIEKTOB MPOM3BOJACTBA HAa TAaKUX MPEANMPUITUSIX 3aHUMACTCS
XUMHUUYecKass TexHosorus. CrnengoBaTelIbHO, XUMHUYECKasi TEXHO-
JIOTHSI U3y4YaeT CIIOCOOBI M3TOTOBIICHUS] KAYE€CTBEHHOUW MPOAYKIIUU
IMyTEeM TIEpepadOTKU CHIPhS MMPU MaJIOM PAaCXOJie ChIPbs U YHEPTHU.

B ocHOBe 1H060r0 XMMHUYECKOTO MTPOU3BOJICTBEHHOTO IIpoIlecca
JEXKUT PSAJ XUMHUUYECKUX peakuuii. BHeApeHHEe B XMUMHUYECKYIO
TEXHOJIOTHIO TCOPETUUYECCKHUX OCHOB XUMHUYECKOW KHHETHKH —
HayKHd O CKOPOCTH XHUMHUYECKUX PEaKIWi W BO3JCHCTBYIOMINX Ha
Hee (pakTOopax, 0 XUMHYECKOM paBHOBeCHH, (pakTopax, 0OyciaoOB-
JTUBAIOIMINX CMEIIEHUE XHUMHYECKOTO paBHOBECHS, O3HaAdaeT
pa3BUTHE €€ CTPEMUTEIHLHBIMH TEMIIaAMU.

BBl 3HAKOMBI C 3aKOHOMEPHOCTSIMHA MPOTEKAaHUS HEOOPATUMBIX
peakmuii TopeHus yIjsi, Cephbl, KOJlUueaaHa, OOpaTUMBIX PEaKIIUU
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okucieHus okcunaa cepbl(IV), cBa3pIBaHuA a30Ta ¢ BOLOPOAOM,
okuciaeHuss ammuaka. [lon6op ONTHUMaAIBHBIX YCIOBUH I
OCYWIECTBJEHMUS A3TUX pPEakKIMi B HNPOMBINUJIEHHBIX MacmTadax

SIBJISICTCSI OCHOBHOM 3az[aqel71 TCXHOJIOTHYCCKOTO IMponecca.

IlepcnnekTUBBI pa3BUTHA XUMHUHU U XUMHYECKOU
NPOMBILIJICHHOCTH B Y30€KHCTaHe

XuMHu4yeckass HayKa 1 XMMHUYECKasl MPOMBIIIJIEHHOCTh UMEIOT
Ba)XHO€ 3HaueHUEe B oOecneueHuu OnarococtossHuAa droaei. Ha
CEerOAHAIIHUMN N€Hb XMUMHS U XHUMHUYECKasi MPOMBIIIJIEHHOCTh BHO-
CST JOCTATOYHBIM BKJIaJ B IMPOU3BOJACTBO CaMOro HEOOXOAMMOTO
JUJIST KU3HEAESITEIbHOCTH 4YeEJIOBEKAa — YUCTOM BOABI, HPOAYKTOB
NUTAHUS, ONEKAbI, JIEKAPCTB, KOCMETHUKH, PA3JIMUYHBIX MOIOIIHUX
CpeACTB, CTPOUTENBbHBIX MaTepuailoB. COBMECTHO € APYyTrUMHU
€CTECTBEHHBIMH HayKaMu — (GU3UKOU, OMoJoTrueil, MaTeMaTHKOMH,
reorpadueil, reoysorueif, MUHEepajJorue, aCTpOHOMHUEH — XUMHUS
Yy4acTBYET B U3YUCHHUU €lIE HE PACKPBITHIX TaWH NPUPOBI.

B psane uHcTtutyTOoB AkKagemuu Hayk PecnyOnuku Y30ekuc-
TaH, a Tak)X€ Ha XUMHYECKHUX (paKyJIbTeTax U Kadeapax BBICHIUX
yueOHBIX 3aBE€JEHUUN MPOBOASATCS UCCJIENOBAaHUSI, HAllpaBJIECHHBbIE
Ha BHEJAPCEHHUE NOCTHXKEHUNH XHUMHUH B pPa3JIHUUYHBIX 00JacTIX
HapoaHoro xo3saucrtsa. [IpennoxenHsie yueHsiMu MHcTHTYyTa
oumooprannyeckoid xumMmuu AH PVY3 ¢uzmomormdyeckm akTUBHBIC
COE€IMHEHUs JIaTOJE€H, TUMOIITHUH, Fa30JUJ0H NPUMEHSIIOTCS B
MeaHuInHE, a GEePOMOHBI — B CEIBCKOM XO03siicTBe. PazpaboTaHHBIC
ydyeHbIMU MHCTHUTYyTa XMMUHU pacTUTelbHbIX BemectB AH PVY3
U PEKOMEHJOBAHHBIE K IPUMEHEHHUIO HAa NPAaKTUKE aJIJIONMHUH,
K-cTpodaHTUH, OTUTOPU3UI, DKJIUCTEH U NECATKHU APYyTruUX Ipena-
paToB LIMPOKO MCIOJIB3YIOTCS B MEIUIIMHE.

Psn muHepanbHBIX ynoOpeHU#, nedpOoIUaHTOB U APYTHUX
(bM3UOJIOTUYECKN AKTHBHBIX BEIIECTB, pa3pabOTaHHBIX YUYEHBIMU
Mucturyra xumuu AH PVY3, ycnenrHo npuMeHseTcs B CE€JIbCKOM
XO3SUCTBE.

BonopacTtBopumMBble mOaUMEpPBI, CO3NaHHbBIE akageMukom AH
PY3 K.C.AXxMeq0BBIM, UCHOJIB3YIOTCS B Pa3jJUYHBIX 00JacTsiIxX
HapoaHoro xo3saictsa. [Ipenaparsl Tuna “K” npumeHsroTcs npu
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OypeHHnu, 3alUTe MOYB OT IPO3UH, YKPEIJICHUHU 3bI0yUUX IECKOB,
a Tak)Xe Mpu OCTOHHUPOBAHUU U OOJHUIIOBKE TaHUYEM.

Ha ocHoBe 6e30TXOOHOUW TexHOoJorum axkameMukomM AH PVY3
3.C.CanuMoBBIM pa3paboTaH U BHEJAPEH B MPAKTHUKY CPEpPHUUECKHUUI
U nonychepuyecKkuid MOrJOTUTENb MAapoB alleTOHAa — OTXOoJa
depraHckoro 3aBojla XMMHUYECKUX BOJOKOH. Co3/1aHa Takxe
SKOHOMMUYECKH BbIrOHAasA ycTaHOBKa “I[HEeBMO”, KOTOpYyIO Haydain
BHEJPSATH Ha MAacCJIO0XUPOBBIX KOMOWHATAX.

Unen-koppecnonaeatom AH PY3 H.K.A6yOakupoBbIM
U3y4YEeHbl XUMUYECKOE CTpPOEHHE U (papMaKOJIOTHUYESCKHUE CBOWCTBA
NPUPOJHBIX TIUKO3UJIOB M BBIJACIICHBl TaKHUE€ JIEKAPCTBEHHBIC
nmpemnaparsl, Kak 3pU3UMO3UJl, cTpodaHTUAMUH-AEeTaT, IICOPOJIEH,
KOTOpBbIE HAIJIM NPUMEHEHHUE Ha MpPaKTHUKE.

ITocne oOpereHuss Hamed cTpaHOW He3aBUCHMOCTH B 1991
rojiy NpaBUTEJIbBCTBO Y30eKHUCTaHa CTajlo yIeasiTb ocoboe
BHUMaHHE cepTUUKAIUHU BCeH peKOMEHIyeMOM IJisi moTpeOaeHu s
MNPOAYKIUU C LEJIbI0 BCECTOPOHHEM 3al[UThl HACEICHUS.

= &I 33[!3‘11/1 U NMIpUMeEPbI IJIA CaMOCTOATECJIBHOI'0O PCIICHUA

1. TemmepartypHublii k03¢dDUIIHEHT peakuu paBeH 2. Bo ckonib-
KO pa3 BO3PAaCTET CKOPOCTh pE€aKIMU NPU NOBBIIMIEHUU TEMIIE-
patypsl ¢ 10 o 100 °C?

2. Ha ckosbko rpaaycoB, HauMHAas OT HYJIsI, HEOOXOAUMO TIOAHSITh
TemMmneparypy, 4To0sl yBeauduTh B 100 pa3 cCKOpocTh peakluu,
UMEIOISH TeMnepaTypHbIi KodDOUIueHT, paBHbINA 37

3. IIpu nmoBeimenuun temneparypsl ¢ 20 no 70 °C ckopocTsh
peakuuu Bo3pocia B 1200 pa3. Onpenenure TeMnepatrypHbIU
KOA(OUIIHMESHT peakIInu.

4. Bo CKOJBKO pa3 M3MEHHUTCS CKOPOCTh CJIEAYIOUIUX peaKIui,
€CJIM yBEIIMYUTh 00bEM CMECH ra3oB B TPH pasa:

a) H, + F,= 2HF; 6) 2NO + O, = 2NO,?

5. Peaknus ropeHus dTUJEHA BbIpaXkKaeTCs CIEAYIOUUM ypaB-
nenuem: C,H, + 30, = 2CO, + 2H,O.

Bo ckosibkO pa3 BO3pacTeT CKOPOCTH PEAKIIMH, €CIU KOHIICHTpa-
LU0 KUCJIOPOAa B HEH yBEJIMYUTH B TPU pa3a?
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IMPAKTUYECKHUE 3AHATUA

IIpakTnueckas padora 1

I[Tonyuenue okcuna yrmnepoaa(lV) u 3HakoMcTBO
C €ero CBOMCTBaMH

ITonoxuTe B npoOMPKY HECKOJBKO KYCOUKOB M€Jjla UJIM Mpamopa U
HaJIeUT€ HEMHOI'O COJISTHOM KHUCIOTHI.
3akpoiTe MpoOUPKyY MPOOKOI ¢ Ta300TBOIHON TPYOKOH.
OnycTute KOoHel TPYOKH B MpOOUPKY C 2—3 MIJI U3BECTKOBOW BOJIBI
Y MOHAOII0IalTe 3a MPOUCXOASIIUM SIBICHUEM.
OnycTute ra300TBOAHYI0 TPyOKYy B pacTBOpP C AUCTHUILIIMPOBAHHOM
Bogoi. IlycTe ra3 mpoxoauT yepe3 NUCTUIIMPOBAHHYIO BOAY B
tedeHue 1-2 muH. U3BaekuTe TpyOKy U n00aBbTE B MOJTYUYECHHBIN
pacTBOp HECKOJIBKO KalleJdb pacTBOpa CHHErO JIaKMyca.
Jo6aBpTe B mpobupky 2—3 mia pa30aBJIEHHOTO pacTBOpa €IKOro
HATpUsl U HECKOJBKO Kameab geHoddTranenHa. 3aTeM yepes3 pacTBOp
MMPOMYCTUTE Ta3.
Bos3emuTe 10 T oO6pa3ia mouBel U cMemanTe ¢ Bogo. OTduiib-
TpyHTE CMECh U IepeseiiTe B IpPoOupKY:
a) MOJIOKUTE B MPOOUPKY 2—3 T MOYBHI U 3ajieiiTe pa30aBICHHBIM
pacTBOPOM COJISTHOM KMCHOTHI. UTO mMpou301io?
0) B moJy4YeHHBbIH BbIIIE (UIBTPAT HAJIEUTE HEMHOTO pacTBOpa
HuTpara cepedpa. OTpunprpyiiTe o6pa3zoBaBIINiicss OEIIbIl OCaTOK.
Pasznenurte ocamok Ha aBe yactu. K mepBOoW wacTu mpuiaeute
HEMHOI'0 pa30aBJIEHHOT'O pacTBOpa COJSTHOM KUCIOTHI MM aMMHaKa.
Bropyto wacts Harpelite. Urto npounsonuio?

3AJAHUS

1. HanuuinTe ypaBHEHHUs BCEX peaKIHUU B MPOBEACHHBIX OMBITAX.
2. CnenaiiTe BBIBOJBI 10 PE3yJibTaTaM OIIBITOB.
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IIpakTnueckas padora 2

Penienue onsITHBEIX 3aga4 1mo Temam “lllenounnie
MeTaael’ u “Kanpuuin”

B uyeTpipex mpoHyYMEepOBaHHBIX NMPOOMpPKaAX JaHBI CIEAYIOIIHE
BEIIIECTBA:
a) XJIOpHUJ HaTpHUs;
0) TUAPOKCU HATPUS;
B) KapOoHAT HATpHUs;
r) Hutpat "Hatpusa. Onpenenure, B KaKOW U3 NPOOUPOK HAXOIUTCS
Ka)kJ1asi COJIb.
B deThipex MpOHYMEpOBAaHHBIX MPOOUMpPKaAX TaHBI CIEAYIOMIHE
BEIIIECTBA:
a) kapOoHaT KaJus;
0) xkapOOHAT KaJIbIHSI;
B) XJIOpUJ KaJIusi,
r) xyopuna Kaiuenus. OnpenennuTe, B KaKOW U3 NIPOOUPOK HAXOAUTCS
KaXxJasi CoJb.
Omnpenenure, B KaKOM U3 JTaHHBIX BaM NMPOOUPOK ¢ OECIBETHHIM
pacTBOPOM HAXOIUTCS PAaCTBOP THAPOKCHAA Kalihus, a B KaKOW —
pacTBOp THAPOKCHIA KaJIbIHA.
Hanumure ypaBHEHHUS peakKIUi, MO3BOJJSIOIIUX OCYIIECTBUTH
CIIEAYIOIIHE MMPEBPAIICHUS:

Ca(OH), = CaCO, = Ca(HCO,), = CaCO, = CaCl,.
Hanmumurte ypaBHEHHs] peaKIMi BCeX NMPUBEICHHBIX BBIIIE OMBITOB
B MOJICKYJISIPHOM, HIOHHOM M KPaTKOM HOHHOM BHJIC.

Bo3pmure 2—-3 MJa npo3padyHOro pacTBopa HM3BECTKOBOU BOJBI.
IIponmycTtute ywepes pacTtBOop okcua yriuepona(lV) mo ero
nomyTHeHUs. Pa3jeliTe moMyTHEBIIMH pacTBOP B TpU NMPOOUPKH.

a) IoJICNTe B MEPBYIO MPOOUPKY U3BECTKOBYIO BONY;

0) moiieliTe BO BTOPYIO IMPOOUPKY pacTBOp KapOoHaATa HATPU S,

I) TPEThIO NPOOUPKY HaArpemuTe.
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3AJIAHUS

1. O0bACHUTE XUMHUUYECKHUE oponocecChbl, NMPOTCKAKOIINUEC B OIIbITax.
3anumuTe ypaBHEHHS PEaKIUi.
2. CocTaBbTe OTYET O BBIINOJHEHHOW padoTe.

IIpakTnueckasa padora 3

Penienne onbITHBIX 3a/a4 110 TeMe “MeTtamibl’”’

1. B deThipex NMpPOHYMEPOBAHHBIX NMPOOUPKAX JaHBI CIEAYIOMIUE
BEIIIECTBA:
a) TUAPOKCHUJ HATPUs;
0) xkapOoHAT KaJbIIHUs;
B) cyibdaT adrOMUHUS;
r) xnopun xene3a(lll).
2. Omnpenenure ¢ MOMOIIBIO OMBITOB, B KAKOW M3 MPOOUPOK HAXOAUTCS
Ka)k/J10€ BEIIECTBO.
3. Kakumu cnocobamMu BBl MOXeTe moayduTh okcupa menu(ll) us
JIAaHHOW BaM BOJIOPACTBOPUMOM COJIU MEJH?
4. IlonyuyuTre coab XJOpPUA LUMHKA C HOMOILIbIO HUMEIOUIUXCS B
J1a00paTOpUM PEAKTUBOB U OOOPYIOBAHUS.

3AJAHUS
1. Hanummre ypaBHEHUS XMMHUYECKUX peaklUUui, MPOUCHIEAIINX B
KaKJIOM BBITTOJIHEHHOM OIBITE.

2. OOBsICHUTE TMPOUCIHISAINHE TTPEBPAICHUSI.
3. Hanmumure oTyeT O mpojiesiaHHol pabore.
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JABOPATOPHBIE 3AHATUA

JlaGoparopnasi padora 1

I. 3HakoMCcTBO cO cBOMCTBAMHU KapOOHATOB U
THAPOKapOOHATOB U MX B3aUMOIIPEBPAILCHUSIMU

1. IIponyctute okcun yriepona(lV) gepes 2-3 My cBEXENpHUTO-
TOBJICHHOTO PacTBOpPa M3BECTKOBOW BOJIBI.

2. IIpomomxkaiiTe mporyckathk okcua yriepoma(lV) gepes pactBop.

3. Bekunsitute npo3padHbIii pacTBOpP B MPOOUPKE.

3aIl,aHl/ISI AJIsA CaMOCTOATCIIBbHOI'O 3aKJIYCHUA

1. ITouemy npu npomnyckanuu okcuaa yriaepoaa(lV) uepes pactBop
U3BECTKOBOM BOJIbI OH MyTHEET?

2. [loueMy npu nanbHEeWIIEeM OpPONMyCKaHUU okcuaa yriepona(lV)
yepe3 M3BECTKOBYIO BOAY PacTBOP CTAHOBHUTCS NMPO3PAUYHBIM?

3. Ilouemy npu HarpeBaHUU 3TOro pacTBopa oOpa3yeTcs Ocagok?

4. Hanumure ypaBHEHUS COOTBETCTBYIOIIUX PEAKIIMA B MOJEKYJIISP-
HOM, HOHHOM U KpaTKOM HMOHHOM BHJE.

II. KauecTBenHas peakuusi, XapakTepHas 1js KapOoHaT-uoHa

[Tonoxxure B 0AHY NpOOUpPKY Med, a B APYrylH KapOOHAT MarHwus.
Haneiite B iepByro npoOupky 1-2 Mi1 pa30aBIeHHOW COJSTHOW KHUCIIOTHI, a
BO BTOPYIO — TaKO€ K€ KOJIUYSCTBO pa30aBICHHOW CEPHOUN KHUCIOTHI.

O6e mpoOupkM 3aKpoiTe MpoOKaAaMU C Ta300TBOAHON TPYOKOH H
OIyCTUTE KOHIIbI TPYOOK B MPOOHPKY C pAaCTBOPOM H3BECTKOBOI BOJBI.

Saﬂ,aHI/Iﬂ JJ11 CaMOCTOATCIBHOTI'O 3aKJIFOYCHUA

1. Ha ocHOBe mpOBENSHHBIX ONBITOB CJICJIANTE BBIBOJ, Kakas U3
peaKmuii XxapakTepHa I KapOOHaT-HOHA.

2. Hanmmmure ypaBHEHHSI COOTBETCTBYIOIINX PEAKIIMl B MOJIEKY-
JIIPHOM, HOHHOM W KPaTKOM MOHHOM BHJIC.
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JlaboparopHas padora 2

3HAKOMCTBO ¢ 00pa3namMu MPUPOHBIX CHIIMKATOB

1. PaccmoTrpuTe gaHHbIe BaM 00Opa3lbl NPUPOJAHBIX CHIIMKATOB.
OOpaTuTe BHUMaHNE HAa UX BHELIHUN BUJI U IPOBEPHTE MPOYHOCTD.

Sa,I[aHI/ISI A7 CaMOCTOATCIIbHOTI'O 3aKJIOYCHUA

1. CocTaBbTe TaONHUIy U 3aHECUTE B HE€ CBOU HAOIIOIECHMUS.
2. Ha ocHoBe cBoux HaOJIOIEHUN HA30BUTE€ MHUHEPAJIBI.

JlaboparopHas paGora 3

3HAKOMCTBO C BHJaMH U COCTaBOM CTCKOJI. 3HAKOMCTBO U
pa60Ta CcO C60pHI/IKOM «Crexyo n HU3CJINA U3 HCTO»

PaCCMOTpI/ITC JAaHHBbBIC BaM o6pa3u1>1 Pa3JdInYHbIX BHAOB CTCKOJI H
n3aCJInd U3 HUX.

BaﬂaHI/ISI AJIA CaMOCTOATCIIBbHOT'O 3aKJIKYCHUA

1. Onpenenute, K KaKUM BHUJAaM CTEKOJ OTHOCSTCS JaHHBIC BaM
o0pasIsl.

2. O0BsSICHUTE, HA OCHOBE KaKHUX CHEIU(PHUUIECCKUX OCOOCHHOCTEH
CTEKOJI U3TOTOBJICHBI IPOCMOTPEHHBIE BAMHU H3JICITH .

JlaboparopHas padora 4

3HaKOMCTBO C 00pa3iamMu METaJlJIOB

1. PaccmoTpuTe naHHble 0Opa3libl METAIJIOB U HAa30BUTE HX.

2. C moMomipi0 TaOJUIBI CIIPAaBOYHUKA OIPENCIUTE TEMIEepaTrypy
ILUIaBJIEHUSI U TBEPJOCTh KaXXJOr0 MeTajlla.

3. Anst cpaBHEHUSI TEIJIONPOBOJHOCTH METAJIJIOB BO3BMHUTE JBE
OJMHAKOBBIE IJIACTUHKHU U3 JKeJie3a U MEJIU, IOMECTUTE Ha OJHOM
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KOHIIE KaXXJI0M Kycok mnapaduHa, a Apyroi koHen Harpeiite. Ha ocHoBe
HaOJMIOACHUN ONpenenuTe, KakKod W3 METallJIOB UMeeT OOJIbIIYIo
TEMJIONPOBOAHOCTb.

38.Z[aHl/I$I A1 CaMOCTOATCIIbHOI'O 3aKJIKOYCHUA

1. PaccmoTpuTte naHHble BaM 0O0pa3ibl METAJLUIOB U HA30BUTE HX.

2. 3anumuTe TBEPAOCTH, TEeMNOEparypy MNJIaBICHUS U TEIJIONPO-
BOJHOCTh M3YUYEHHBIX METAJJOB B PsJI B MOPSAKE BO3pAaCTaHUI ITUX
CBOMCTB.

JlaboparopHas padora 5

3HAKOMCTBO C 00pa3namMu CIJIaBOB
PaccmoTpuTte nanHbpie Bam 0Opa3ibl CILIABOB.
3amaHus sl CAMOCTOSATEILHOTO 3aKJIIOYCHUS

1. IIpoBepbTe TBEPAOCTh U TNIACTUYHOCTH JIAHHBIX 00pa3IoB.
2. O6paTuTe BHUMAHHUEC HA UX IIBET.

JlaboparopHas padora 6

B3anMopelicTBue pacTBOPOB COJIEUM U METAJJIIOB

1. Haneiite B mepByr npoOupky 2—3 M pacTBOpa HUTparTa
cepebpa(l), Bo BTopyrwo — cynbdara meau(ll), B TpeTrbro — HUTpaTa
ceuHna(ll). IMomoxure B mepByr NpOOUPKY MEIHYI MPOBOJIOKY, BO
BTOPYIO — JKE€JI€3HbI€ ONHUJIKH, @ B TPETHIO — MEIHBIEC OIHJIKU.

2. Kakwme BemecTtBa oOpa3oBajWCh B KaXJAO0W mpoOuUpke?
Hanumure MoleKynsipHbIe, HOHHBIE U KpaTKHE HMOHHBIE ypaBHEHUS
COOTBETCTBYIOLIMX PEAKIIUH.
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JlaboparopHas paGora 7

Onextponus pactBopoB xyuopuaa meau(ll) u oaguna xanus

1. Haneiite B U-006pa3Hyto TpyOKy Ha TpU YE€TBEPTH PACTBOP XJIOpHIA
menu(Il). Onycture B OIHY CTOPOHY 2JIE€KTpPOJU3Epa MEAHBIN, a B IPYTYIO
— rpaduToBBIA deKTponabl. [logcoennHauTe TPaUTOBBIH DIEKTPOL
(xkaTon) K OTpULATEIILHOMY, MEJIHBIN 31eKTpod (aHOA) K MOJOKUTEIbHOMY
MOJIIOCY UCTOYHHMKA TOKa. IIpociennTe, Kak Ha KaTOJ€ BBIICIISIETCS MEIb.
Yro mpu 3TUX ycIoBHUsX oOpasyercs Ha aHone? Kakoil ra3 BeiaensieTcs?
HM3mennTe mosroca 3JIEKTPOJOB U CHOBA MOJCOCAUHHUTE UX K MCTOYHUKY
Toka. KakomMy m3MeHeHHI0O moaBepraetrcs Meldb Ha aHoae? Kakoe
BEILIECTBO BBIJEISACTCA Ha KaToae?

2. Haneiite B anextponusep 2 M pactBop noauna kanus. Onycture
B HETO I'paUTOBBIC IEKTPOABl U MOJCOCAUHHUTE UX K MCTOYHHKY TOKa.
ITonaGmnronaiiTe, kak Ha KatoAe o0pa3yrTCs BOAOPOAHBIE MY3bIPbKH, a Ha
a"Hojze BelAensercs Hoxa. OTKIIYUTE TOK M U3BJICKUTE BJIEKTPOABI. 3aTeM
Hakanalte 1-2 Kanjau CBEXENPUIOTOBJIEHHOI'O pacTBOpa Kpaxmaja Ha
koHerr U-oOpa3Hoi TpyOKH, Tae BhIAeIuICS oa. Uro Habmronaercs?

3agaHus Uil CaMOCTOATEIBHOIO 3aKIKOUYEHU S
1. Hanumure ypaBHEHUS MPOLECCOB, NPOUCXOASAIMINX HA KaToAE U

aHoJe.
2. O0OBpsicHUTE U3MEHEHHE [[BETa DJIEKTPOJIUTA BOKPYT AJIEKTPOIOB.

JlabopaTopHas padorTa 8

B3aHMOﬂeﬁCTBH€ AJIFOMUHUA C paCTBOpaMu KHCIIOT U OCHOBaHMMU

1. [Tonoxure B ABe MPOOUPKHA KYCOUKH ATFOMHUHUS.
2. B nepByo npoOUpKy HaJIeUTe pacTBOP COJISTHON KHCIOTHI.
3. Bo BTOpy10 TpOOUPKY HAJIEWTE PACTBOP €IKOTO HATPHSI.
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3aI[aHI/ISI AJIsd CaMOCTOATCIIBHOI'O 3aKJIOYCHMU A

I[TonabOnronmaiiTe 3a NPOUCXOASMIMMH NPOINECCAMU U HANUIIHUTE
ypaBHEHUSI PEaKIUM.

JlabopaTtopHasi padora 9

3HaAKOMCTBO C aIIOMHUHUEM U 06pa3uaM1/1 €To0 CIIJIaBOB

O3HaKOMBTECH C Ha60pOM npeaAMCTOB, U3TOTOBIICHHBIX H3
AJIOMHWHHUA U €Iro CIIJJaBOB, U HM3JOXHUTEC CBOC MHCHUC 00 mux
CBOMCTBaX M 00JaCTIX IIPUMCHCHMU L.

JlabopaTopnasi padora 10

Honyqe}me TUApOKCHIa aJJIOMUHUA, USYYCHHUC €TI0 B3aMMOJCHUCTBUS C

KHucjioTaMHu H II€JI04YaMHu

1. Haneiite B oguy u3 mpobupok 3 kanmu 0,5 M pactBopa HUTpaTa
aJlIOMUHUS, B Apyryo — 3 kamau 1 M pacTtBopa eakoro Harpusi. 3aTeM
nepememaiite ux. I[lpu 3Tom oOGpa3yercsi 0cagoK IMAPOKCHUAA ATOMHUHUS.
PazmneiiTe ero B nBe mpoOupkH, HayieiTe B ogHy 6 kamenb 1| M pacTBOpa
COJISTHOM KHMCJIOTHI, @ B JPYryl — Takoe ke koiaudyectBo 1 M pactBOpa
enkoro Harpus. [loHaGmronaiiTe 3a pacTBOpeHHEM OcCaJIKa.

3ajlaHI/ISI JJ1s1 CaMOCTOATCIIBHOTO 3aKJIFOUYCHM A

Hanumure ypaBHeHHUs peakIuid oOpa30BaBIIUXCS MPOAYKTOB B
MOJIEKYJISIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE.
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JlabopaTopHas padora 11

HSyquI/Ie BO3JICUCTBUS pPacTBOpPOB COJICH aIIOMHHUS Ha NHAWKATOPbI

1. Hame#ite B mpoOupky 3—4 MJI pacTBOpa XJopHaa aJOMHUHUS,
CBEpXy Hakamnaite 2—3 Kallld pacTBOpa CHUHETO JIaKMyca:

a) pasineiiTe pacTBOp B ABe HNpOOHUPKH UM J00aBbTE B NEPBYIO
NpOOUPKY HEMHOTO AUCTUIIIUPOBAHHON BObI;

0) BTOpYIO MPOOHPKY HEMHOTO Harpemre.

3amaHus OJIsI CAMOCTOSITEIBHOI'O 3aKJIIOUCHU S
1. [TonaOmromaiiTe 3a MPOUCXOMSAIIUMHU SIBICHUSIMHU U OOBSICHUTE HX.

2. Hanumure nosTanHoOE ypaBHEHHUE T'HJIPOJIM3a pacTBOpa XJjopujaa
AJTFOMUHUS.

JlabopaTopHas padora 12

I[Monyuenue ruapokcuma meau(ll) n3 AByxBajmeHTHBIX COJei
MEJIM U MPOBEACHUE OIBITOB C €ro y4acTHEM

1. Hameiite B mpobupky 2 mia pactBopa cyiabdara meau(ll) u
MOCTENEHHO AoJielTe 1-2 mMi1 pacTBOpa rMIpOKCHUAA HATPHUS.

2. IlonabmronaiiTe 3a npoucxoAsamium siiieHueM. OTQuiabTpynTe
0CaJloK UM ImpoMouTe ero. Hanumure ypaBHEHHE NPOUCHICAIIEHN
peaknuu.

3. BeinosiHUTE ONOBITHI, JOKAa3bIBAIOIINE, YTO OOpa30BaBIIUNCS
ocanok — ruapokcua meau(Il):

a) BO3JEHUCTBYHTE HA OCAJOK COJITHOW KHCIOTOM;

0) moMecTuTe YacTh OCajJKa B TUTESJb U MEJJICHHO Harpeurte
ero.
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3aI[aHI/ISI AJIsd CaMOCTOATCIIBHOI'O 3aKJIOYCHMU A

1. OObsIcCHUTE SBJICHUS, IIPOUCIICIIINES B OITbITAX.

2. Kakoit 06bem 20 %-HOTro pacTBOpa rHJApOKCHU]Aa HATPUs
(p=1,22 r/mn) HeoO6xoauM, YTOOBI €ro peakius B3aUMOJAECUCTBUS C
4 r 20 %-Horo pactBopa cymbdara meau(ll) mponura 6e3 ocrarka?

3. Kakumu crmocoGaMu MOXKHO MOJYyduTh ruapokcua meau(ll)?

JlaboparopHasi padora 13

IMonyuenue ruipokcuia MUHKA U3 BOJOPACTBOPUMBIX COJIEU ITUHKA U

JA0Ka3aTrCiIbCTBO €Iro aM(i)OTCpHBIX CBOICTB

1. Bo3pmutre 5 ma 20%-HOro pactBopa coidu cyiabdar IMUHKA
u no6aBpre K HeMy 5 mMia 10%-Horo pacTBOpa rHApPOKCH]Ia HATPHUS.
OOpa3oBaBuIniicss 0caJoK pa3JieiiTe No IByM IMPOOUPKaM.

2. B ogny u3 nmpoOGupok HajeiTe pacTBOpP CEpPHOH KHCIOTHI, B
APYTylo — pacTBOp I'MAPOKCHUIA HATPHS.

H. SO

2Oy

—— NaOH ! r?
e
V o / : =
ZnSO4—> g . NaOH
TR C
! 9
Y] p—

SaHaHI/IH JJ1s1 CaMOCTOATCIIBHOTO 3aKJIFOUYCHM A

M

1. OOpsicHUTE XUMHYECKOE SBJIICHUE, IMPOUCXOISIIEE PU JO00aBICHUHN
K pacTBOpPY cOJM cyiabdar IMUHKA THUAPOKCHUIA HATPHUS, U HAIUIIUTE
YpaBHEHHE XMMHUYECKON pEaKLUH.
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2. Kakwume BemiecTBa HasbiBawTcid amMmporepHrIMH? Kak MOXHO
JIoKa3aTh aM(POTEPHOCTh THIAPOKCHUIA IIMHKA?

3. OOBSICHUTE BBLIMTOJHCHHBIC OITBITHI.

4. Ob6pasyercs M OCaZIOK B ciiydae noO0aBJICHHS K PacTBOPYy cyibdara
IIMHKA U30BITOYHOTO KOJMYECTBA PACTBOpPA €JIKOr0 HATPHUs?

JlaboparopHnas pa6ora 14

JByX-, Tp€X- U IIE€CTUBAJICHTHBIE COCAUHEHUS XpOMa

1. Hanelite B npobupky 2—-3 mia pactBopa xjopuaa xpoma(ll)
(pacTBOp cuHEro mBeTa) U N00aBbTE K HEMY TaKOe€ X€ KOJHUYECTBO
pactBOopa enkoro Hatpusi. O0paTute BHUMaHUEe Ha 0oOpa30BaBIIMNCS
JKENThIM ocanok. llpuneiite Kk ocaaky pacTBOpP CEPHOUW KHUCIOTHI.
[IpocneauTe 3a NPOUCXOAANMIMMHU U3MEHEHUsIMU. Hanummre ypaBHEHUS
peaknuii.

2. Okcun xpoma(lll) — BemecTBO 3emenoro mneeta. [lonoxure B
npobupky npumepro 5,0 r okcuga xpoma(lll) u nobGaBpTe K HEeMy
pacTBOp CEPHOM KHUCIOTHI (O MOJHOTO pacTBOpeHHUs okcuaa). O6parure
BHUMaHHE Ha IBET oOpa3oBaBuierocs pactBopa. K oOpa3zoBaBuiemycs
pacTBOpY TPEXBAJECHTHON COJIM XpOMa MOHEMHOI'Y NPUJIUBANTE pacTBOP
enkoro Hatpus. llpociaeaurte 3a NPOUCXOASIIIMMHU NPEBPALICHUSIMU.
Hanumure ypaBHeHHUs peakUUil U OOBICHUTE UX.

3. K TeMHO-XeIATOMY pacTBOpy OuxXxpomaTa KaJus mpuieirte
HeOOJbIIOe KOJIUYECTBO pacTBOpPa CEPHOM KHCIOTHI U JOOABBTE K DTOU
cMmecHu pacTtBop cynbbura Hatpusa (Na,SO,). O0bsACHUTE M3MEHEHHUE
IIBE€Ta B MPOBEJICHHOM XMMHYECKOM OMNBITE M €ro npuuuHy. Hanumure
YPaBHEHHUE PEAKLUHU.

JlaboparopHas padora 15

IMonyuenue ruapokcuion xxenesa(ll) u (I11)

1. Haneiite B npobupky 2—3 mu pactBopa coiu cyiab@dar xene3a(ll)
1 100aBbTe K HEMY HeOONBIIOE KOJMYSCTBO pacTBOpa €IKOrO HATPUS.
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K o0OpazoBaBmiemMycsi ocaaky IMMOHEMHOTY TOOaBISIUTE pacTBOP COJISTHOU
KHCJIOTHI.

2. Hanetite B nmpobupky 2—3 miu pactBopa xjopuna xeneza(lll) u
no0aBbTEe K HEMY HEOOJBIIOE KOJIHMYECTBO pacTBOpa €IKOro HaTpus.
K oOpasoBaBuiemycss ocajaKky NOHEMHOTY J00aBIIsiiTe pacTBOP CEpPHOM
KHUCJIOTHI.

3a11aH1/1;1 AJIs1 CaMOCTOATCIIBHOT'O 3aKJIOYCHU A

1. Hanuumre ypaBHEHUS] NPOUCIIEAIINX pPEaKLMUM.
2. OOparnuTe BHUMaHUE Ha U3MCHEHHE IIBeTa, HaOJIrOmaBIICECs B
Ka)XJIOM OTIBITE, U OOBSICHUTE NPUYUHY ATHUX U3MEHEHUM.

3. Kak MOXHO mony4uTh ruapokcuisl xenesa Fe(OH), u Fe(OH),?
4. CpaBHHUTE LIBET ABYX- U TPEXBAJCHTHBIX COCTMHEHUH XKeje3a.

JlaGoparopuas pab6ora 16

OnpeneneHue cojeu AByX- U TPEXBAJIEHTHOTO Kele3a

1. Hakanaiite B npobupky 3—5 Kamejab CBEXEHNPUTOTOBJIEHHOTIO
pactBopa FeSO, u 106aBsTe K HEMY HECKOJIBKO Karejlb pacTBOpa KpacHOMU
kposstHo# cosnu K. [Fe(CN),]. IIponabaronaiite 3a 06pa3oBaHUEM OcCaaKa
— TypuOyneBoit cunu Fe [Fe(CN),], Hanumure ypaBHenue peakuuu. J1a
peakmus HE CYMTAECTCS KadeCTBEHHOUW peakmnueil Ha npucyrcrBue Fe?'
HOHOB B PacTBOPE..

2. A. Hamneilite B npoObupky 2-3 kamnjiu pacTBOpa XJopujaa
xkene3za(lll) m moGaBpTe K HEMY OJHY KaIlJIIO pacTBOpa >XKEJITOWU
kpossinou conu K, [Fe(CN),]. [IponaGuronaiite 3a o6pa3zoBaHUEM
O0epaunckou nasypu Fe, [Fe(CN) ],. Hanumure ypaBHEHUs peakuui B
MOJIEKYJISIpHOM U MOoHHOM Bujae. b. Hakamaiite B npoOupky 5—6 kamnenb
pactBopa FeCl,, 0,01 M pacTtBopa pojaHuJa aMMOHUS MM KaJUsi.
Bcneacteue obGpaszosanus pomanmaa xenesa(lll)Fe(SCN), pactsop
OKpacuTCsi B TEMHO-KpacHbIM 1BeT. HanumuTre ypaBHEHUs peakUUl B
MOJIEKYJISPHOM M MOHHOM BH]JIE.

3. Peakuuu A u b cunuTarTCs KaueCTBEHHBIMU pEaKLMSIMHU HAa MOH
Fe’".
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3amaHus I CaMOCTOSTEIILHOIO 3aKIIFOUCHHU S

1. O6BsiCHUTE TIPOUCIISIITNE SIBJICHHUS.
2. Harmumwute ypaBHEHHUSI COOTBETCTBYIOMIUX PEAKITUN.

JladoparopHnas padora 17

3HaAKOMCTBO ¢ oOpa3lamMu 4yryHa U cTaju

1. PaccmoTpuTe nanHble BaM 00pas3ilbl YyTyHa U CTaJIH.

2. C mOMOIIBIO CIEAYIOMIETO OMBITA OINPEACIIUTE OTIUYHUS YyryHa U
CcTallu.

3. [TonoxkuTe B OHY MIPOOUPKY KyCOUECK YyTyHa, B JIPYTYIO — KyCOYEK
CTajaM, MPU 3TOM BEC KYCOYKOB JOJIKEH OBbITh OAMHAKOBHIM. JloOaBbTE
B MpoOupku 1mo 2—4 MJ1 pa30aBICHHOW COJISHOW KHCIOTHI U MEIJCHHO
Harpeite. Eciu mHTEeHCUBHOE BBIJIEJIEHUE Ta30B MPEKPATUTCs, JOOABbTE B
MPOOUPKH e1Ie HEMHOTO KHUCJIOTHI U MPOODKANWTE 3TO 10 TE€X MOp, MOKa
BBIJICJIEHUE Ta3a HE NMPEKPATUTCSI COBCEM.

BaﬂaHI/IH JJI1 CaMOCTOATCIIBHOI'O 3aKJIOYCHU A

1. OOBsICHUTE TIPOUCIICINHUEC STBICHUS.

2. Hanmumwure ypaBHEHHUsI COOTBETCTBYIOIINX PEAKIUN.

3. B xakoil u3 NpoOUpPOK MPOUCXOAUT OypHOE BblJEJIEHHE raza?
4. O0BsACHUTE CBOW HAOIIONCHUS.
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Tabiuna mokaszaresieid COCTOSHUA y4eOHUKA, MPEeIOCTABIEHHOTO B ApeHIy

Nwms,
Ne |  damunus
yyauierocs

CocrostHue CocTostHUuEe
eOHMKa 10 Tonmuce eOHMnKa Toxmucs
YyeOHblit v KJIACCHOTO v KJIAaCCHOTO
MpeaOCTABIEHUS ocie
ron PYKOBOAUTENS PYKOBOAM-
B apeHay BO3BpallECHUS 4

ITocae Bo3BpanieHUs Y4eOHMKA y4aIAMCH B KOHIE YU4e€OHOro roja KjacCHbIi
PYKOBOJMTEJIb 3aMOJHAET BbIIENPHUBEIECHHYI0 TAOHMIY HA OCHOBE CJIeIYIOIINX

KpPHTEpHEB
HoBbiit CocTrosiHMe yueOHMKA Tepe] claueil B apeHay
OO0J0XKa lienasi, He OTAeJeHa OT OCHOBHOI YacTU yuyeOHMKa,
Xopoiiee OTOPBAHHBIX, MTOPBAHHBIX M OTKJIEMBILIMXCS CTPAHUIL HET, Ha
CTpaHMIIAX HET 3aIMCeil U MOMETOK.
O06J0XKa U3MsiTasl, MCUepuYeHHasl, ¢ 3arHyTbIMU KpasiMu,
YHoBieTBo- OTIEeJIsIeTCsl OT OCHOBHOM YacT. OTpeMOHTHPOBaHa
pUTENBHOE YIOBIETBOPUTENBbHO. OTKIIEUBIINECS M OTOPBAHHBIC CTPAHUIIBI
MIPUKJICEHBI, OTAEIbHBIE CTPAHUIIBI UCITUCAHBI.
O0610XKa MCITMCaHHas, TIOpBaHHasI, OTACIMIACh OT OCHOBHOM
Heynogne- YacTW KHUTU WJIM OTCYTCTBYeT BooOI1Ie. OTpeMOHTUpPOBaHa
TBOPUTEITb- HEyIOBJIeTBOPUTEIbHO. CTpaHUIIBI TTOPBAHBI, OTHEIBHEIC
HOE CTPaHUIIBI OTCYTCTBYIOT, MCITMCAHBI U MCITAYKAaHBl. YYeOHUK He

ITIOOJIC2KUT BOCCTAHOBJICHHIO.
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