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METAIbI

n OBLUAA XAPAKTEPUCTUKA METAIJIOB

n 0530P METANNOB; HAXOXAOEHUE B NPUPOAE U OBLUUE
CNOCOBbI UX NONMTYYEHUA. CMITABbI METANNIOB

— MoueMy OCHOBHbIe YacTy B IX xyacce u3ydeHHe XUMHUM HAYUHAEM C
MallMH U MeXaHU3MOB B MeTaioB. M3 118 u3BeCTHBIX XUMHYECKHUX dJIe-
OCHOBHOM u3rotaBnuBarT  MeHTOB 00jee 90 — metauiel. be3 meTamioB He-
u3 metanna? BO3MOJKHO IIPECTABUTH 3eMHOM 1map. Tax, sapo

3eMJI COCTOUT, B OCHOBHOM, M3 K€JIe3a M HUKEJIS, €€ MAHTHS — U3 COCIMHCHUI ajIto-

MUHUS, TUTOChepa (3eMHas Kopa) — U3 COCTUHCHUI MHOTUX METAJIJIOB.

Xumus u 6uoJ10rus. B nesTebHOCTH KUBBIX OPTaHU3MOB METAJLIBI HTPAIOT 3HAYUTEb-
Hylo poib. Hampumep, mpouecc (GpoTOCHHTE3a HNPOTEKAaeT C y4acTHEM MarHuicopep-
XKaIero COeUHEHUs — xnopoguana. B opraHusMe 4yenoBeka MeTajlbl B cocTaBe dep-
MEHTOB, KOCTHOW TKaHH, B KPOBH U JPYT'MX OPTraHOB YNPABISIIOT COTHSIMH Ba)KHEUIINX
XMMHYECKHX ITPOIIECCOB.

DALY LA 43 MonoxeHWe MeTannoB rMaBHbIX MOArpynn

B nepuonwlecxoﬁ cuncremMme

Ha ocHOBaHMM NONOXEHNA METansoB rMaBHbIX noarpynn B MNepunognyeckon cucteme
OTBETbTE Ha BOMPOCHI:

Nepoars. 1A 1A | A | IVA VA VIA VIIA VIIA
1 (H) HemMeTannhsl H He
2 Li Be B C N 0] F Ne
3 Na Mg Al Si P S Cl Ar
4 K Ca Ga Ge As Se Br Kr
5 Rb Sr In Sn Sb Te |
6 Cs Ba Tl Pb Bi Po 'At
7 Fr Ra MeTannbl

— B Kakumx rpynnax MNeproamyeckoi CUCTEMBI, rMaBHbIM 06pa3om, [Pacro
rmaBHbIX noarpynn?

— Kak Bbl fymaeTe, Yem 310 06YCroBeHo?

— Moyemy ¢ pocTom HOMepa neproaa Y1CIo MeTar epuoOgiTaKkke pacre

8 \




Takum obpazom, B [leproanyeckoii cucreme METaIlIbl PaCcIIONIOKEHBI CIIeBa BHU-
3y OT IMaroHaJH, IPOBEACHHOMN 0T OepuiuTus 1o actarta (At): (T.e. MeTanIaMu siBIsi-
10Tcst aneMenThl rnaBHbelX noarpynn I-III rpynn (kpome H u B) m moGounbix
nonrpynm [-VIII rpymm, B ToM 9ucie u iaHmanoudwvl u akmuHouobl, pacrioioKeH-
HbIC BHU3Y KOPOTKOTO BapuaHTa I[leproanaeckoi CHCTEMBI).

Ha BHemHeM SHepreTHUecKOM ypOBHE aTOMOB METAIIOB OOBIYHO PACIIONAraroTCs
ot 1 1o 3 anexrponoB. Kak npaBuio, ux aTOMbI B K&KJOM [IEPHOAE UMEIOT HAHOOJIb-
UH pajuyc M JIETKO OTJIAI0T BaJeHTHbIE 3JIEKTPOHBL. 10 3TOM npuynMHe MeTasuibl —
CWJIBHBIE 80CcCcmaHogumeny 1 B COETUHEHUSIX IMPOSBIAIOT TOJIBKO TMOJNOKUTEIbHBIE
CTETIEHU OKHCIIEHNSI.

Ha 3emite cpeiu MeTaiioB 1o Macce Hanbosiee pacpocTpaHeH amoMuHulN (=8%),
nanee — xene3o (=5%).

B npupoze meTamisl HaXoAATCsl B CBOOOAHOM COCTOSIHUU M B BUJIE COSTUHEHHH.
B c60600HOM cocmosnuu (B BUIE CIIMTKOB) OOBIYHO BCTPEUAIOTCS MaJIOAKTHBHBIC
Mmetaiiel (Au, Pt, Ag, Cu). B 6ude coedunenuii MeTalbl BCTPEYAIOTCS B COCTABE OK-
CHJIOB U COJIEH:

CoenuHeHus CocraB ¥ Ha3BaHHE MHHEpana CocTaB ¥ Ha3BaHHE MHHEpana
Oxcunst AlO3- nH20 — 6okcur Fe3O0s — marnerur
Cynsduast FeS2 — muput HgS — xunoBaps
Kapbonatsr CaCOs3 — kanpIuT FeCOs— cunepur
Xopuasl NaCl — ranut KCl - cunbBuH
Cynbdats CaSO4:2H20 — npupopnsrii runc | Na2SO4-10H20 — rmay6epoBsa conb

Hanbonbluas Macca HaiteHHOro A0 CYX NOP MEOHOrO CIUTKa COCTaBRSeT
420 1, cnuTka cepebpa — 13,5 T, a 3onota — 112 kr.

Cnutok

Cnutok Cnuntok
3oro0Ta Meau cepebpa

13 py 1 METa/LITBI TIOMYYAkOT MY TEM 60CCIAHOBNCHUS KAMUOHOE Jg@mann
M"™ +ne- > M’

Croco6 nosydeHus MeTauIoB onpeesercs Mpupoaoil MeTga,
HHUEM B Py/I€ ¥ COIYTCTBYIOMIUMH APYTHMH BEIECTBAMU Pgibl. B pom

METaJLIBI TIOTYYaroT, TIABHBIM 00pa3oM, TpeMs CIOCO@RMI — 71 emanny,
2UOPOMEMANTLYPEULECKUM U INEKMPOMEMATTYPEULEC
° rmaea1 ° O6OwWaA xap cTn




1. ITupoMeTa/LIyprusi — 3TO COBOKYITHOCTH HPOLECCOB, MPOTEKAIOUIUX IIPH
BbIcOKHX Temnepatypax (700-2000°C) B pe3ynbTaTe KOTOPHIX METAJUIBI COJIEpKa-
LIMecs B pyJie MOIYyYaroT IyTeM MX BOCCTAHOBJICHUS (B Ka4eCTBE BOCCTAHOBHUTEIS
ucnons3ytot C, CO, H,, aktuBHBIE MeTamsl) (yp.: 1, 2, 3b). Hanpumep, cynbhumbt
1 KapOOHAThl METAJJIOB BHAYaJIe IPEBPAIaloT B OKCHIBI (Yp.: 34).

1.Cu,0+C —Y52Cu+ CO 3a.2ZnS + 30, —4527n0 + 2S0,
2. Fe,03+3C0O -5 2Fe +3CO, 3b.ZnO + C -5 Zn +CO

Yraepon UCHONB3YIOT, €CIM METall He oOpasyeT Kapoua uiau oOpas3yromuics
KapOHJ IpH TeMIIepaType peakuu pasiaraercsa. Hampumep, IUHK, Melb, KaJIMHH,
0JI0BO, CBUHEI] U JIP. MOJIy4alOT BOCCTAHOBICHUEM HX OKCHUIOB yIJIEPOJIOM.

s o N\
» Ynuctota meaum, nonyvyeHHon metogom nupometannypriv (99%) He

No3BOMNsieT WCMOMb30BaTb €€ B 3MEeKTPOTEXHUYECKMX LeNsiX, MOCKOMbKY MpuMecu
YXYALAKT ee 3M1EeKTPONPOBOAHOCTb U CNOCOBHOCTL kK 06paboTke. NoaTomy npume-
HSIIOT 3MEeKTpoNnMTUYeckoe paduHUpPoBaHUE Meau, KOTOpoe MO3BONSEeT MOMyynuTh
meab (kamodHas medb) ocobon uncToThl (99,9%).

* Megpb n3BecTHa eLle ¢ I'J'Iy6OKOI2 ApeBHOCTU. Yenosek cTan nony4yaTtb MeQb paHbLUe,

4YeM XKenes3o, TaK KakK MegbcoaepiKalime pyabl Yalle BCTpedariuCb Ha NoBepXHOCTU

3emnn n cam npouecc W3BMeYeHUss Mean n3 ee COeOUHEHWA npoTekaeT npu
| OTHOCUTEJTbHO HW3KOW TemnepaTtype, YeM xenesa.

J

Ecim, merann o6pasyer ¢ yriepoioM yCTOHYHBEIN KapOHIl, TO €ro OKCHJI BOC-
CTaHOBIIMBAIOT BOJJOPOAOM WIIM aKTUBHBIM MeTaioM. [Ipy BOCCTaHOBJICHUH aKTHB-
HeiM MetamioM (Al, Mg, Na) mpouecc Ha3bIBAIOT Memaniomepmuetl, a TPH
BOCCT@HOBJICHHHU BOJIOPOIOM — 8000p0OOmepMuelt; HalpuMep:

Cry05 + 2A1—52Cr + AL, O, MoO; + 3H, —>Mo + 3H,0
AJIFIOMUHOTEPMUA BOAOPOAOTEPMUSA
OTUM METOZIOM IOJIy4aloT Maprasel, XpoM, Bojib(pam, MOIUOIEH, Kele30 U Ap.
metamibl. [loutn 100% MHpPOBOTO MPOW3BOICTBA UYTYHA, CTAJIA, CBUHIIA, OKOJIO
95% menn, cBeie 60% LUHKA MOIY4YaroT METOAaMU TUPOMETAUTYPrHH.

2. B merone eudpomemaniypeuu coedunenue memauia nepesooumcs 8 pacmeop,
U3 KOMOpo2o Memail 80CCMAHABIUBAEMCs OoNee AKMUBHbIM MEMALIOM WIU K-
mpuyeckum moxkom. Tak TOITy4aroT 30J10T0, cepedpo, Me/lb, IUHK, BoJib(pam (W) u ap.

CuO +H,S0,— CuS0, +H,0 CuSO, (pactsop)+ Fe —> Cu + FeSO,

pacTBop

Metoa ruapoMeTaTyprui LeJecoo0pa3Ho HCIOJIb30BaTh, KOT/a COJCPKAHUE
MeTajuia B pyae Huskoe (menee 0,5%).

3. DIeKTPOMETANTYPIUSs — HOTYYEHUE MEMALI08 INeKMPOL
coeounenuil. ITUM METOAOM OOBIYHO MOJYYAIOT AKMUGHbLE
U JIp.); HATIpUMep:

2A1,03(pacnas) —2&

10



Merannyprus SBISIETCSI OJTHUM U3 CaMbIX I'PSI3HBIX ISl IPUPOIbI TPOU3BO/ICTB,
M03TOMY B MHPE YJIeJIIeTCs 00JIbIIIOEC BHUMAHKUE POOJIeMe CO31aHMsI 030 TXO[HBIX
TEXHOJIOIHH.

BbluKceHHs1 HA OCHOBe ypaBHeHnﬁ 3JIEKTPOJIu3a

=
1| | CkonpKo J1 (H.y.) XJIOpa BBIZEIHUTCS Ha aHOJE, CIIM IPH AJICKTPOJIN3E paciuiaBa XJo-
1| | pnaa HaTpus Ha Katoje BeIgeniiock 0,2 Moib Metamia. A(Na) =23.
© Pemenue:
7| | I3 ypaBHEHUS 3JIEKTPOIIM3a PacIiaBa XJIOPUIa HATPHUSI BEIYHCINM 00BEM XJI0pa:
o
o -3 0.2 Mo é]ﬂ 0,2 Mmonb-22,4 1

2NaCl —— 2Na + “h 7 xX=—————=224n

pacru. 2 MOJE 22,41 2 MOJIb

3anava. Berunciiute OTHOCHTENBHYIO aTOMHYIO Maccy METailIa, 3Has, YTO MPHU DIICK-
TpoJM3e paciuiaBa ero conu cocrasa MCl Ha katoze Beiaeauics 2,3 T MeTal-
na, a Ha aHoje — 1,12 1 (H.y.) xJopa.

+ O6nactb npomblill- B pa3paboTke oTeyYeCcTBEHHbIX MECTOPOXAE-
NEHHOCTW, KoTopas 3aHMMaeTCa nonydYe-  HUM pya Gonbluon Bknag 6bin BHECEH a3ep-
HV/eM MeTannos 1 cnnasos, 6avigxaHckum yyeHbim Fabubynnon Lax-

HasblBaeTCA MeTannyprien. TaXTUHCKWUM U €70 Hay4YHOW LLKOSON.
B MeTannyprum metannbl nonyyarT

n3 pyd. Pyabl — npupogHble coedu-
HEHUSI, nMpu2o0Hbie O NPOMbIWIIEH-
HO20 MosTy4YeHUs Memarios.

B 6onbLlIMHCTBE pya codepxaHue
MeTanna o4eHb mano (Hanp.,0,6%).
MoaTomy pyabl BHayane nepepaba-

@ -

TbIBalOT, yAanss nycrbie nopoasl, WUz 1000 kr 20 kr 6 kr
nx oboeawarom, T.e. NpeBpaLLaloT B Me[HOW pyabl MegHoro mean
KOHUeHmpam. nonyyaloT: KOHLeHTpaTa

CraBbl, KaK M METaJUIbl, XOPOILO IMPOBOJST 3JEKTPUUECTBO U TEILIO, 001aAal0T
0cOOBIM OJIECKOM H TUIACTHYHOCTHI0. OIHAKO, B OTJIMYKE OT METAJUIOB, OHU UMEIOT
Pl TpeuMyliecTB: Oojiee YCTOMUYMBBI K KOPPO3MH, BBICOKOW TeMmIepaTrype H
Tpenuto. [1o 3Toil mpuuKHe, B TEXHUKE METAJUIBI IPUMEHSIOTCS, TTIABHBIM 00pa3oM,
B BUJIE CIIJIABOB.

* OoHopoonvle cucmemvl, cocmosiyue U3 08yX U Oonee Memanios, Ui u3
Memania u Hememania, Ha3vleaoMcs CHAA6AMU.

Jnst mosrydeHus craaBoB, METAJIBI COBMECTHO PaCIUIABIISAIOT, IEPEMEILINBAI0
oxjaxaaroT. Kak mpaBuio, MpoYHOCTH CIIJIABOB Gblliie, YEM NPOUYH €ro oM
HEHTOB, a TEMIIepaTypa IJIaBJIeHHUs, OIeCK U ANEKTPOIPOBOAHOCTH M

HaKaM: Harpumep, 1o XapakmepHviM c8OUCMBAM, —TYTOIL
KoIutaBkue (OpoH3a, JIaTyHb, IIPHUITOH ), HEPIKaBEIO
MEmanny, cCoCmagiiouemy e2o 0CHO8y

e rnagal * O6LW



— CutSn(>20%) wmu Al(>11%), Be(=2%) u nap.), naryap — Cut+Zn(5-50%),
Menbxuop], nerkue (mopamtomuanid (Al, Mg, Cu), 3JIeKTpOH); 1o uyucty KoMno-
Henmog cIiaBa (IBOWHBIE, TPOWHBIC U Ap.).

IIpu BBereHUH B COCTAB CIIAaBOB HEKOTOPHIX METAIOB M HEMETAIJIOB, TTOJTyJaroT
CIUIABBI C MOJIC3HBIMU CBOMCTBaMH (TakOW MPOIIECC HA3BIBAIOT Jjecuposanuem). Ha-
npumep, xpom Cr mpupaeT CrjiaBy TBEPAOCTh U KOPPO3MOHHYIO YCTOHYHMBOCTH,
KpeMHuil Si — ycTOWYMBOCTH K BO3JIEHCTBUIO KUCIIOT, BoJbPpamMm W — TBepAOCTh
JKapocToWKocTh, TMTaH Ti — XKapocTONKOCTh, KOPPO3HOHHYIO CTOHKOCTh M MeXa-
HUYECKYIO IPOYHOCTD.

Buusy npusenens! uznenust u3 6ponssi (1,2), natynu (3, 4, 5) u mensxuopa (6) :

ILkaTynka suannin © B 06nacT cuHTe3a cnnaBoB, M3YYeHUs UX COCTaBa U CBOWCTB BaX-
HbIA BKMa4 B XUMWUYECKYHO HayKy BHecnu asepbaigxaHckue yvyeHble — AnuUrycenH
F'ynues, Mawa PycTtamMoB 1 VX Hay4Hble LUKOJbI.

XuMHsI 1 OKpY:Kamomasi cpega. B cocraB MeTalyprudeckux IUIAKOB BXOJST TaKUe
METaJlIbl, KaK Kallbl[U{, MarHuH, jKelie30, MapraHel, MeJb, HUKellb, KOOaJIbT, CBHHEII,
Kagmuid ¥ Ap. OTAeNeHHWEe STHX METAUIOB M3 IIAKOB OCHOBBIBACTCS HAa HMX BOCCTa-
HOBJICHUM U3 PACIUIABIICHHOTO NIJIaKa YTJIEM, B IPUCYTCTBUHM U3BECTHSIKA.

OuncTKka OT BPEAHBIX KATHOHOB METAJUIOB CTOYHBIX BOJ METAJUTYyPTHUCCKUX MPEI-
MPHUATHI OCHOBEIBACTCS Ha OCAKICHWHU 3TUX KaTHOHOB B BUie cynbdpumoB (PbS, HgS,
CuS u 1p.):

M2 + §* 5 MS!

Matb Hanbonee ncnosb3yemMblX MeTasnnoB no Mepeﬁb BaH NXn 6
MEHEHWS: )Kene30, antoMUHWUA, MeAb, LIUHK, mMapr

I I * pyAa * nupomeTansyprusi * ruapomMe ms e
* 3NIeKTPOMeTannyprusi * aneKkT 3 ¢ cMfaBbl °*

.\




_ NMpumeHeHMne u NnpoBepka 3HaHWUN

1. Kakue MeTaX1bl B IPHPOJie BCTPEYAKTCS B CBOOOIHOM COCTOSTHHM?
A) Ca, Al, Fe B) Cu, Fe, Al C) Au, Pt, Ag D) Au, Ag, Zn E) Cu, Fe, Cr

2. Kakas cxeMa o0TpakaeT rUIpOMeTaUTyprudecKuii crocod mojyueHus Merajia’?
A)WOs + Ho—» B) ZnO +C —
C) Cr:05+ Al— D) CuSOs+ Fe — E) ALO3pacnn) —a——>

3. Kakue coenunenusi MeTajljioB Ha3bIBaloT pyaamu? [IpuBeauTe HecK0JILKO MPUMEPOB pPYyI.

4. Kakue 0CHOBHbIE BOCCTAHOBUTEIH HCMOJIL3YIOT B KAXKIOM M3 METO0B MOJTyYeHHs] MeTAJI-
JoB?

5. Iloyemy MeTOI0OM I'MIPOMETAJLIYPIrUU HE MOJIYYAIT HIEJ0YHbIE U IeJIOYHO3eMeTbHbIe
MeTaAJLIbI?

6. [lepeunciure 3—4 MeTas1a, KOTOPbIE MOJIY4YAIOT 3JIeKTPOMETAJIYPrHYeCKHM CIIOCcO00M.

7. Kakoii U3 MeTo10B I0O/Iy4eHHs] META/L10B, IPHBEICHHBIX B JAHHONH TeMe 9KOJOTHYeCKH
0os1ee uncTeiii? OTBeT 000CHYIiTe.

8. [lepeuncinTe BakHelIMe CIIABBI MEeIH.

9. CKOJIbKO KT MeTH MOKHO MOJIYYHTh 13 12 T 000orameHHoi rOpHOii MOpPoabI, coep:Kameit
20% cyasdpuga meau(l)? lpakTnyecknii BbIxoa Meau cocrasJsieT 80%.

a OBLLI,I/IE ®U3NYECKUE U XUMUYECKUE CBOUCTBA METANJIOB.
ANEKTPOXUMWYECKUN PAL HANPSDKEHUA METANIOB

= noqemy nocyany Ans Bapku nuwin ua3rotaBnuvBaroT U3 meTanna?

K o0uum pu3rueckuM CBOWCTBAM METAJIOB OTHOCSTCS CJICAYIONIUE CBONCTRA!
1. Memannuueckuii 6neck; 2. Bvicokas menno- u snekmponpogoonocms, 3. Iliac-
MUYHOCHD.

\
BEEMCNLL DG N O6wme dhmsanyeckne CBOIMCTBa MeTansos
\

PaCCMOTpVITe nocnegoBaTtesibHOCTU U3MEHEHUA d)mamqecmx CBOWCTB METasnmoB N OT-
BEeTbTE Ha BOMNPOCHI.

Tenmno- 1 aNeKTPOoNpPoOBOAHOCTb pacTeT NnacTUYHOCTb BO3pacTaeT
Hg Pb Fe Zn Mg Al Au Cu Ag Cr ... Fe ... Ag Au

- 3]'IeKTpOI'IpOBO,CI,HOCTb KaKoro metarnna camas Bbicokas?
- ﬂoqemy Xe Torga anekrtponposoda n3rotaBnmBaroT U3 meam U antoMmnHU

— Kakon meTann cambii nnacTuyHbIn? Ha kakmx npumMepax Bbl MOXETE 3TOHOATB UTb"
T

— Kak Bbl AymaeTe, noyemMy BUCSIYME BbICOKOBONbTHbIE 3ekTponpos@ha u B
13 anoMnHUs, a He U3 meam?
IIhacmuunocmes memanios — cnocooHoCmy mem noo 08&lcmeuem 6
CUIbL UBMEHSIMb C8010 (hOpMY, He pas3py .
CcTHn annoB ° 13

Cb
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MX B3anMHOe OTTalnikmuBaHue npuBoauT K pa3pyLleHno MOHHOIo Kpuctanna:

¢ YT06bI NOHSATL SIBMEHME NNAaCTUYHOCTU, CPaBHMM CMELLEHNE CMOEB
NoA4 BO3OENCTBMEM BHELLHEN CUMbl B KpUCTanax ¢ MIOHHOW M METaNNIMYECKON PeLLETKOWN.
B kpucTanne ¢ MOHHOWM peLleTKon, Hamp., xropyaa HaTpus (a), Npy CMELLEHNM CIoeB
O[JHOMMEHHO 3apshKeHHble MOHbI pacrnonaratTca Apyr NPOTUB Apyra, B pesynbTaTe Yero

Cxema MOHHOWM KpPUCTaNNMYeCcKon peLieTku
OB (@)
eDHe®
B OTTankuBaHue
HelHAA t/ HMOHOB B HOHHOM
cuna °° °° KpHUCTAJLJIE U €TO0
°+°¢°+° pacTpeckuBaHue
' CMeleH e CII0EB
Cxema MeTannu4eckom peLleTku
@ O,®:® ®e_ O, ®:® (b)
sounsn ) @¢@:0 > [ @+@sQ — Mponoromr
o _—® O ®:@® ® O @@ e tbopuu
Cobomtie CMeleHne
SICKTPOHEI CIIOEB B MeTaJlIe

CMmelleHWe crnoeB B KpucTanmnax ¢ MoHHow (a) n metannuyeckon (b) pelweTtkamm

3MIEKTPOHOB COXPaHAETCs, B pesyribTaTe Yero obpaseL MeTarna He paspyLuaeTcs.

Bo BpeMmsi e Aedhopmanmmn metannuyeckoro obpasua (b), XoTb ero criov Takke CKonb3sAT
OTHOCUTESbHO APYr ApYra, OAHAKO UX B3aMMHOE MPUTSHKEHE NOCpeacTBOM CBOGOAHbIX

~

J

MMOABHXHOCTBIO CBO60,I[HI)IX OJICKTPOHOB B UX KpHCTaJIHHHeCKOﬁ PCLHICTKE.

M3 1 r 3omoTa MOXHO BbITAHYTb HUTb ANnHHOM B 3 kM. M3 3onoTa

MOXXHO M3roToBUThL “30M0TYyI0 honbry” TonwmHon 0,003 mm.

Memannuueckuii 6J1eck 00yCIIOBJICH CUJIBHBIM OTPaXKEHUEM JIyuei cBeTa CBOOO/I-
HBIMH JJIEKTpOHAMHU MeTasuia. Haubombimm GieckoM 06J1a1at0T PTYTh U cepedpo.
Bvicokas menno- u snekmponpogoonocms memanniog 00YCIOBIEHA BBICOKOW

Mertanisl Hapsay oOmMMHU (PU3NIECKUMH CBOHCTBAMU, HMEIOT
U psAJl OTJIMYUTENIbHBIX CBOWCTB; HAIIPUMED, OHU 3HAYUTEIIHHO

B — OTJIMYAIOTCA JPYr OT Jpyra HO MIOMHOCMU, MEEepOOCmU,
r=9 memnepamype niasnenusi. Bce Metamuisl, KpoMe PTYTH (tuas =
" —39°C) npu o0buHBIX ycnoBusx (=20-25°C), naxoznsrcs B

(c) PTyTb NPY KOMHAT-
HoV TemnepaType
(20-25°C) Haxo-
QVTCS B KNAKOM myeonnasekumu (Au, Ag, Cu, Fe, Cr), HI/I)I‘— ne2
COCTOSIHWN (Li, Na, Zn, Al, Ca).

I1o TIIIOTHOCTH CaMBIM JICTKUM METAJII —JINTH =0,
camblii TsoKenbIii — ocmuii Os (p = 22,6 r/em’). Mertamn JIOTHOCTb nee'S r/c
HazbIBaroTCs mscenvimu (Zn, Fe, Cu, Hg, Ag, eHee WM’ — e u (g
Mg, Al).
14

Temneparypoil 1uitaBneHust Bbiue 1000°C  Ha3bIB

TBEpPAOM cOCTOsTHUU. CaMblil JIETKOIUIABKUI MeTall — PTyTh,
caMbIli TYTroIuIaBkuit — Bosb(Gpam (tmras.= 3390°C). MeTaiuib!




[lo TBepmocTH camblii TBEPABIM METAUT — XpOM, CaMble MSTKHE — WelouHble
METaJUIbL; TaK, HATPUN U KaJIUil MOYKHO pe3aTh HOMXKOM.

B TexHuke MeTramibl MOAPa3NESIOT HA yepHble U yeemHvle. K 4epHBIM OTHO-
CATCS KEJIE30 U €r0 CILIaBbl, OCTAIbHBIE — IBETHBIE.

Au, Ag, Pt, Pd u ip. oTHOCATCS K OpazoyerHbim METAIIIAM.

Jnst cpaBHEHUS! aKTUBHOCTH (BOCCTAHOBUTEILHBIX CBOMCTB) METAJNIOB B BOJTHBIX
cpeliax UCTIONB3YIOT 2NeKMPOXUMULECKUL PO HANPANCEHUS MEMATL08.

Tabnuua 2.1. DNeKTPOXMMUYECKUIA P, HANPSPKEHNSA MeTansmos

. 0 = n+
BoccranoBuresbHbIe cBoiicTBa aToMoB (M~ —ne — M~ ) Bo3pacraror

Li | K| Ca | Na| Mg | Al Mn |Zn | Cr | Fe | Pb |H2| Cu | Hg | Ag| Au

Li* | K* | Ca? | Na* | Mg? | AP* | Mn* |Zn?| Cr* | Fe* | Pb?* | H* | Cu?* | Hg" |Agt| Au*

e a4k = 0
OxwucnuTenpHpe cBoiictsa KatonoB (M "' + ne — M ) ycunmparorcs

B stoMm pPAny ciesa Hanpaso AKmMuUeHOCN1b Memailos 6 600e y6b16(l€m, a oKkucau-
MenbHble COUCMEA UX KAMUOHO8 sozpacmaioni.

10T pAa Bnepsblie Obin npeanoXeH pyCCkMM y4YeHbiM H.H.BekeToBbIM B
1865 roay Ha OoCHOBaHUM n3y4eHunsa CMOCOBGHOCTN METAasNoB BbITECHATb

Apyr Apyra n3 pacteopos coneit M + MA — MA + M'.

Ha ocHOBaHMU 3NEKTPOXMMUYECKOTO psijia HAIPSDKEHUS MOXHO CJIENaTh Clie-
JTYIOIIME BBIBOJIBI:

1. Yem nesee pacnonosicen memain 8 3mom psioy, mem OH akmuegHee, ie2ue OKUuc-
JISLeMCs U NPOABTAEM CUTbHbIE 80CCMANOBUMENbHbIE CEOUCEA;

2. Yem npaeee pacnonodxcen Memani 8 dmMoMm psody, mem OH MeHee AKMUBEH,
mpyoHee OKUCTIAemcs;

3. Memannv, pacnonosdicennvie nesee 6000poda, U3 pazdABIEHHbIX KUCIOM
(Kpome azommuotl) 8bimecHsIom 6000pod. Memannvl, pacnonodicenuvie npasee 60-
dopooa (Cu, Hg, Ag, Au), uz pazbasiennvix KUCI0m 6000p00 He BbIMECHSIOM:

Zn + 2HCl — ZnCl, + H,T

* CBUHeL, HECMOTpPS Ha TO, YTO OH PacMoONOXeH neesee BOAOPOAA,
B COMNMSIHOW M pa3baBMNeHHOW CEpPHOW KUCIOTE He PacTBOPSIETCS, Tak Kak obpasyto-
lwmecst B Havane peakummn Hepacteopumble PbCl2 u PbSQ4, ocaxpasicb Ha noBep
HOCTU CBUHLIA, MPENATCTBYIOT AanbHENLEMY NPOTEKAHUIO peakLmm. ’

4. Kpome wenounvix u ujeioyHo3eMeNbHbIX Memaiios, KaKIbli
HAem U3 OOHbIX PACMBOPO8 COJleli Opyeue Memanibsl, PAcnoN0HCEHHbL
8 pA0Y HANPANCEHUs, HANPUMep.

Zn + FeSO4 — ZnSOy4

B O6paTHOM HaIllpaBJICHUU 3Ta pe€aKlus IMpOTCKa

° rmaea1 ° O6OwWaA xap



IIleno4HbIe U MIET0YHO3eMeIbHbIC METALIBI B PALY HANIPSIAKEHUS

Hoquy IIEJIOYHBIC METaAJIbl HC BBITCCHAKOT U3 PACTBOPOB cosei Apyruc MeTajllbl,
PAacCIIOJIOKEHHBIC ITPAaBE€C UX B PAAY HaHpS[)I(eHI/ISI?

OTBeT:

IllenouHo0i1 MeTa1, HAIPUMED, KaJIU B PACTBOPE B IEPBYIO XKE OUEPEAb PEATUPYET C
BOJIOH, 00pa3ys 1e04b, KOTOpas, Aajiee yKe B3aUMOJICHCTBYET C COJIBIO:

2K + 2H,0 + (CuSO4) — 2KOH + H; + (CuSO4)
2KOH + CuSO4 + (Hg) — Cu(OH)zl + K>SO4+ (HzT)

=)
()
m
(]
o
o
(=]

3aganune. CocTaBbTe YpaBHEHUS peaKIlyii, mpoTekaronmx B cucteme Ba + CuSO4 —

XUMHUYECKUE CBONCTBA METAILIOB OTPEJISIISIOTCS CIIOCOOHOCTBIO HX ATOMOB JIETKO
OTJaBaTh CBOW BAJIECHTHBIEC AIIEKTPOHEI, MPEBpAIasCh MPU ITOM B ITOJIOKHUTEIHHO
3apspKeHHble HOHBI: M — ne” — M™, [To3ToMy B XMMHYECKHX PEAKLHUSIX aTOMBI
metamioB (M) — Bcernia soccmanosumerni.

MerTaiiisl, KpOME 30JI0Ta, cepedpa U IUIaTHHBI, HEMOCPEACTBEHHO PEarupyoT ¢
kucioposom. [Tpu 3TOM, Kak paBUiI0, 00pa3yrOTCs OKCUObL!

4A1+ 30, L5 2A1,0;

OKCHUJl aJIIOMHUHHSA

C rajoreHamMu MeTajJIbl 00pa3yoT 2a102eHUObI, & C CEPOI — CYabPuUObL:

Ca+ Br, - CaBr, Fe+S —'>FeS
OpoMHIT KaJIbIHS cynbdun sxeneza(ll)

C a30ToM JIMTHIl pearupyeT NpH KOMHATHOW TemIiepaTrype, a OCTajbHbIC
MeTaJlIbl — IPU HarpeBaHUM, 00pa3yst HUMpuowL:

6L1+ N, > 2Li3N

HUTPHJ JIUTHS

Mertamnsr ocHOBHBIX moarpymm [ u I rpynm (kpome Oepurumust Be) mpu Harpe-
BaHUU C BOJAOPOIOM 00Pa3yIOT euopuobi:

+2 -1

Ca+H, -\ CaH,

TUApUA KaJblUs

Mertanbl, pacrooKeHHBIE B 3JIEKTPOXUMUYECKOM Psily METaJUIOB JieBee BOA0-
poJa, U3 BOJbI BHITECHSAIOT BOAOPOLL: &

2Na + 2H,0 — 2NaOH + H,T 3Fe + 4H,0(map) ——> 4+
H_IGJ'IO‘IHLIG 1 IOCJIIOYHO3CEMCIIBHBIC MCTAJIJIBI, a Ta MHUH OBCPXRHOCT:
KOTOPOI'0 OYHMILEHA OT OKCHJHOW IJIEHKH (Ha Mep, bprama MU ,
BOJION pearupyrot 0e3 HarpeBaHHs.
16




MeTasutbl, B COOTBETCTBHH C 3JIEKTPOXUMHUYECKHM DPSIIOM HANPSOKEHHS, peart-
PYIOT C pa30aBICHHBIMM KHCJIOTAMH W PAcTBOPAMHU COJIEH MEHEe aKTHUBHBIX

MCTAJJIOB!

Mg + Ha2SOupass) — MgSOs + H,T

MeTtaiisl ¢ IBONCTBEHHBIMU XUMUYECKHMHE cBoiicTBamu (Be, Zn, Al) pearupytot

1 C KMCJIOTaMH, U C HICJI0OYaMHU:

Be + 2HCIl — BeCl + H,T

Boiee noapo6HO XMMUYecKre CBOWCTBA METAIIIOB Oy Iy T PacCCMOTPEHBI B I1aBax

Mg + ZnSO4 — MgSO4 + Zn

“MeTautbl TIIaBHBIX MOATPYMIT U ““MeTaisl TOOOYHBIX MOATPYIIT .

1. Kakne MeTaJJIBI 00/1a1210T HAHO0O0ILINNM

Be + 2NaOH —'5 Na,BeO, + H,T

* MeTannu4yeckum 6neck * Tenso- n ANeKTponpoBOAHOCTDL * Nnac-
TUYHOCTDb * MeTannun4yeckas CBA3b * SHEKTPOXMMVI‘-IGCKVIﬁ paa Ha-
npsXeHus MeTannoB °

- NMpumMmeHeHWe n npoBepKa 3HaHUN

MeTAJUIHYEeCKUM 0J1ecKoM?

1. Hg
2. Mn
3. Cu
4. Ag
5. Fe

Q) 1,4

E) 14,5

A)1,2,3
B) 13,4

D) Tonsko 3

Kaer?

A)K + H.0—>

B) Zn + H2SO4(paz6.) >

C) Zn + HCl—>

D) Fe + CuSO4—

E) Ag + HCl—>

3. Ucnoab3ys MeTaluibl, npuBeaeHnbie Hu:ke (1-10), 3amoanure Tadaumy.

2. ITo kakoii cxeme peakuusi He NMPoTe-

TSDKEJIbIE caMbli caMblii caMblii CaMBblii caMBblii camMble
METaJUIbI JIETKMA | TSDKENBIM | JIETKOIUTAaBKUM | TYTOIUIaBKHMW | TBEpPHbIH MSITKUE
MeTall MeTall MeTaJll MeTall MeTall METaJlIbL
1.0s 2.Fe 3.Cu 4.Li 5Cr 6.Na 7.Hg 8.A1 9.K 10.W

4. CocTaBbTe YPaBHEHHs peaKluii, KOTOpPble NPOTEKAIOT B BOJHOM pacTBope.

1. Hg + FeSOs— 2. Mg + H2SOs4(paz6.) - 3. Na+ Cu(NO3)—

5. Uem o0ycJioB/1eHBI 001IHe (pr3nvecKHe CBOIiCTBA MeTANIOB?

4.Zn+ AgNO3; —>

6. Kakoe cBoiicTBO MeTa/LIOB XapaKTepU3yeT JIeKTPOXUMUYECKHUIl psii HanpsisKeHus?

7. COOTBeTCTByeT Jn 3J'leKTp0Xl/lMI/l‘leCKI(lﬁ PAI HANPAKEHUA METALJIOB 3AKOHOMEPHOCT
HU3MECHCHUSA AKTHBHOCTH IICJTOYHBIX H IECJT0YHO3EMEJTbHBIX METAJJI0OB

cucteme? B yem 310 pazimuue?

9. Ilpn B3auMopelicTBHN LIMHKA C PACTBOPOM cyiab(data
BbruncinTe cKoJbKO IPaMMOB IIHHKA BCTYIIIJIO B pea

e rnasa1
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a KOPPO3VIFI METANNNOB. 3AWWNTA OT KOPPO3UU

Y o

b = “ToyeMy xene3o Ha BO3ayXe pxaBeeT”’ U KaK OT Hero 3almuTUTbea?

* Paspywenue memannog u ux cniagos noo 8o3oelcmsuem okpyscarouell cpeoul,
Hazvieaemcs Koppo3ueil (na iamuinu ‘“‘corrodere ”— pazvedamy).

[

OeaTenbHOCTb dakTopbl, BNUAOLWME Ha KOPPO3UO

Ha pucyHke nokasaHbl USMEHEHUA, NnpousoLeLne C XenesHbiM reo3gemM B TeHeHne He-
CKOIbKUX OHEN B Pa3nnYHbIX YCNoBUAX. Ha nx ocHoBe oTBETbLTE Ha BOMpPOCHbI.

o pacTBop
CyXOH HOBA-
BO3IYX pacr. penHoit pasbas.
3 MaciIo COIH pacTsop
JKEIIC3HbLI soa HCTOTEL
IBO3/(b a_ |-
MOTJIOTUTETb
BOJISTHOTO
napa /
p>KaBlIEHUE HE pKaBlIcHHC pXaBiieHue pxaBieHue ele
HPOUCXOIUT TPOMCXOAUT  yCHJIUBACTCSI Ooee ycHIMBaeTCs

JUCTUWIIIMPOBAaHHAsA BOAA, HE COAEpIKaIlas paCTBOpeHHLIﬁ KHUCII0pOq (BO3,Z[yX)

— Ha ocHoBaHun HabntogeHuii B nepBbix 3-x Npobupkax nepeuncnuTe aea dakropa, Heob-
XOAUMbIE ANSA NPOTEKAHNSA KOPPO3UN?

— Kak Bbl AymaeTe, pacTBOp NOBapeHHOW COMM YCKOPSIET UMK 3aMeansieT Koppo3uio?

— A KaK BNusieT pacTBOp KMCIOTbl Ha CKOPOCTb KOPPOo3nn?

EsxeronHo B pesynbrare Koppo3uu 25% wn3penuii u3 Metamia (MeTaJIOKOHCTPYK-
11, METAJUIMYECKHE YAaCTH aBTOMAIIIUH U T.[.) BBIXOJAT U3 CTpos. Pa3pymenue Merai-
JIOB CO3/Ja€T U CEPhE3HBIE SKOJIOTHYECKHE MPOOJIEMBL. Y TEUKH ra3a, HeTH U BPETHBIX
MIPOJYKTOB M3 Pa3pyLICHHBIX KOPPO3HEH TpyOONpPOBOIOB, 3arpsi3Hss OKPYKAaIOLIYIO
cpely, OTPULIATEIbHO BIMSIIOT HA 3JI0pOBbE U KM3Hb mofel. Iloatomy Ha 3ammury
METaJUIOB U CIUIABOB OT KOPPO3UH 3aTPauMBaIOTCSl OTPOMHBIE CPEJICTBA.

B kadecTBe mpuMepa KOPpO3MHM MOXHO MPHUBECTH B3aUMOAEHCTBHE JKele3a C
KHCJIOpOAOM Bo3ayxa. Ilpum 3TOM MOBEpXHOCThH >Kejie3a MOKPHIBACTCS IJICHKOIA,
COCTOSIILIEN U3 €TO OKCUAA:

4Fe + 30, - 2Fe,05

Koppo3zust — mensieHHbI XUMUYECKUN NPOLECC, OAHAKO C AKMUBHBIMU MEM
aamu ona npomekaem Ovicmpee. HekoTopble MeTansbl, HaIpuMeEp, 3
mwiatuHa (Pt), He moaBEpraOTCs KOPPO3UH.

CKOpoCTh KOPpO3UH, HapsAy C aKTUBHOCTBIO METaJUIa, 3aBHCH
CTB OKCHUIHOM TUICHKH, 00pa3yromielicss Ha TOBEPXHOCTH MeE
HCIIPOHNUIACMOCTDb U BbICOKAsA MPOYHOCTH 0KCPIZIHOI71 IIL
BEPXHOCTH TaKUX aKTHUBHBIX METAJUIOB, Kak Mg, nu
TaKTa C OKPYKaroLIe Cpeloi, IpensiTCTBYS TEM
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HanpoTuB, OTHOCHTENbHAS! PBIXJIOCTh U HEMPOYHOCTh OKCUAHOI MIICHKH, 00pa-
3YIOIICHCS Ha HOBEPXHOCTH XKeJe3a, He 3alUIaeT 3TOT METAILI, U KOPPO3Hs Kene3a
ewe Oonee yriyomnsercs.

Koppo3#Io jKeNne3HbIX U CTAIbHBIX 3T 00BIYHO HAa3bIBAIOT PACABICHUEM.

Ha ocHoBanuu BBIIICTIPUBCICHHBIX OIIBITOB MOXHO CKa3aTb, YTO KOPPO3UA XKE-
Je3a, MPOTEKAIOIasi Ha BO3/yXe, 3aBUCUT OT HAIMYUS BOJbI U Kuciopona. I[losromy
HPOLIECC PIKABIICHUS KeJIe3a MOKHO BBIPA3HUTh CIICIYIOIIUMH JIBYMsI YPAaBHCHUSIMU:

2Fe + O, + 2H,0 — 2Fe(OH)4; 4Fe(OH), + O, + 2H,0 —> 4Fe(OH)sd

Mpumeuanne: boiee TOYHO COCTaB prkaBUMHBI MOXKHO BBIpasuth hopmysoi Fe,O3nH,O.

Takum 00pasom, CyIIHOCT TPOIIECCA KOPPO3HMH M3/IENUs U3 JKee3a COCTOUT B
OKHCJIEHUH JKeJle3a. B KaueCTBE OKMCIUTENS MOTYTh BBICTYIIATh KUCIOPOJ BO3/LyXa,
vonsl H' B pacTBOpe 1 T.11.

C 1enpko 3amuThl OT KOPPO3HH MTPUMEHSIOT B OCHOBHOM YeThIpe crioco0a:

1. Hanecenue 3auumusix NOKpbIMULL Ha NOBEPXHOCHb Memalid. 3alluTHBIE T10-
KPBITHSI OBIBAIOT MemaiiuieckumMy u Hememaniuieckumuy. B xauectse memaniuyec-
KUX NOKpbImuil UCTIONB3YIOT TMOKPBITUS U3 I[MHKA, OJIOBA, CBUHIIA, HUKETS, XpOMa,
30j10Ta ¥ cepebpa (a u b):

(a) Y (b)
MeTannunyeckve nsgenus, sawyLleHHbIe
NOKpbITUAMU 13 XpoMa (a), onosa (b) n amanu (c) fummug

B rauecmee nememaniudeckux nOKpbimuli UCTIONB3yIOT KPAacKH, JTaKH, SMaJH,
CMOJIBI, HEKOTOPBIE CMa304YHbIE MACJIa, a
TaK)Ke TOKPBITUS U3 MOJIUMEPOB, OKCH- | 370 uHTepecHo
JI0B, HMTPHIOB, CHJIMLUIOB, HAHECCH- YT06bI 3aLLMTUTL OT KOPPO3UM
HBIX Ha MOBEpXHOCTh MeTamia (c). He- Oridbenesy GaluHI0, NOCTPOEH-
JIOCTATOK TOTO METO/Ia COCTOMT B TOM, Hyto B 1889 roay, ee nepuoau-

6 Yeckn KpacaT. [ina nokpacku

9TO €CJIU TOKPHITHE OYIET MOBPEKICHO, GaLlHM BLICOTON 324 M 1 OBLLEH
TO OHO GOJIbIIE HE OyIET IPETOXPAHSITEH

nnowanbto 200 000 m? pacxogy-
METaJll OT pa3pylICHHUS. eTcsl OKOro 60 TOHH Kpacku.

e Ecnu nokpbiTMe Ha NOBEPXHOCTM Xxefle3a COCTOUT M3 meTanna
(Cu, Au, Ag 1 gp.), MeHee aKTUMBHOrO, YeM CaMo >Xerneso, TO B TOM MecTe, rae n
KpbITME NMOBPEXAAETCs, HAYMHAETCa KOppo3uns xenesa. Ecnv nokpbiTye cocronT u
bonee aktuBHoro metanna (Zn, Cr), 4yeM xerneso, To Jaxe Nnpu NoBp
TUSI OHO 3aLLMLLAET Xenes3o OT KOpPo3nK, a CaMo NOKPbITUE KOPPOAMU
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00pasyeTcst yCToInBast K KOPpO3HH Heporcaserowas cmaib. TONIMHA INICHKH U3 OKCH/Ia
xpoma(Il), obpasyromiasicsi Ha MOBEPXHOCTH cTaju, coctasisier Bcero 0,000 001 mm.

3. Onexmpoxumuueckue cnocobvl. V3 3THX cmOcOOOB Hallle BCErO HCIONB3YIOT
NPOMEKMOpPHYIO 3aLUTy. JTOT METOA NPUMEHSIOT B CPele 3JIEKTPOJIUTa (MOpCKast
BOJIa, O/I3eMHBIC BOJBI U 1p.). [Ipn npomexmopnou sawume x 3amuiiaeMomy n3ze-
nuto (Koprmyc kopaOusi, HeTsSHBIE U Ta30Bble TPYOONPOBO/IbI) PUBAPHBAIOT HPO-
mexmop (d) — mmactuny u3 Oonee akTuBHOro Metaa (Mg, Al, Zn). B aTom ciryuae
KOppO3UM HozBepraercs Oojiee akTHUBHBIN MeTa/ul (B d 3TO IMHK), a OCHOBHOE H3-
Jenve (KeIe3HBIH KOPIYC) OKa3bIBACTCs 3allIMIIECHHBIM: SJIEKTPOHBI IMHKA TOCpe-
CTBOM JKEJIE3HOTO KOPITyca IEPEXOIAT K pACTBOPEHHOMY B BOJIE KUCTIOPOY, 00pazyst
npu 5toM OH™ monsl. HemocTaTtkoMm 3TOro MeTosa sIBISICTCS TO, YTO TIOCIIE OKOHYA-
TEIBHOTO Pa3pyLICHHs IPOTEKTOP MEPUOANYECKHU CIIETyeT 3aMEHATh HOBBIM.

Kopnyc kopabns i
(13 xeneaa) nepexon aneKTpoHOB

OT Kopnyca K Kuncno-

e &z ——__* | pony, pacTeopeHHomy
. B BOge F
NpoTeKTop, I : " x y .

npuBapeHHbIN K Kopnycy = / T Al 1% _ )
(UMHKOBaA NnacTuHa) = Nepexos aNeKTPOHOB H20+EO’+29 — 20H

znb
MOHBI LMHKA OT UWHKA K XKeneaHomy
Zn"
u ! Kopnycy

nepelweqnwve 8 soay
(d) Cxema NpOTEKTOPHON 3aLLMTbI Kopryca kopabns

4. H3menenue cocmaea cpedvt. JInst npeaoTBpaIleHHsI KOPPO3UH WU VIS 3aMe-
JICHUS! €€ CKOPOCTH B Cpelly, KOHTAKTUPYIOLIYIO C METAJIIOM, JOOABISIOT CIIeHalIb-
HBIC BELECTBA, Ha3bIBaeMble unHeubumopamuy. Hanpumep, npu XpaHeHUH U TpaHC-
[IOPTUPOBKE KOHLIEHTPUPOBAHHON CEPHOM KMCIIOTHI B CTAJIbHBIX IIUCTEPHAX UCIIOJIb-
3YIOT HHTUOUTOPBI.

C pa3HOBHIHOCTSAMHU KOPPO3UHU BBl MO3HAKOMUTECH B X KJIacce.

= IIpoTeKTOPHBII METO 3a1UTHI
: Bomnpoc. Ortger.
| Tloyemy jurs 3aIIUTEI OT 3aInTHBIE OKPBITHA TEPEYUCICHHBIX XKeNe3-
-|| KOppO3UH KENE3HOIOPOKHBIX HBIX KOHCTPYKLHWH B YCIOBHSX JKCIUTyaTaluH
-} | penbcoB, MOA3EMHBIX U WM HEJOJTOBEYHBI, WM NPH UX pa3pyIICHUH
-}|| TOABOJHBIX I'a30BBIX U HEPTS- MOBTOPHOE HAHECEHHE 3aIUTHOTO MOKPBITH
HBIX TpyOOIPOBOJIOB, a TAKXKE MIPaKTUYECKH HEBO3MOXKHO.
KOPILYCOB KOpaOJiel UCII0Ib- [pu nporexropuom crioghbe uM sarnier
3YIOT HE 3allIMTHBIE IOKPBITHS, @ | 3aMEeHa NPOTEKTOpa MPOU3B S 10
MPOTEKTOPHBIH C110Cc00 3amuThI? | OBICTPO U 63 0COOBIX vy nit
3aganue. YKaXUTe HEOCTAaTOK IPOTEKTOPHQEQ CIIOC IIUTHI O pO3UH
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* KOppo3us * 3aluTHOE NOKPbITUE * NPOTEeKTOPHanA 3aluuTa * VIHM6VITOP O

_ NMpumMmeHeHue N npoBepKa 3HaHUN

1. YkaxuTe HeBepHOe BbICKa3bIBaHHeE.
A) xoppo3ust — 00pa3oBaHHe Ha TOBEPXHOCTH METAJUIA MPOAYKTOB €r0 OKUCIICHHS
B) pxaBneHne — KOppO3us JKelie3a 1 CTall
C) B mporiecce KOppO3UH XKejie3a B OKpysKarollei cpejie y4acTBYIOT KUCIOPOA U BOAa
D) nanuuue conu B cpefie (pacTBOpe) yCKOPsIET KOPPO3HIO
E) koppo3us He 3aBUCHT OT CBOMCTB OKCHIHOM IIJIEHKH, 00pa3yolieiicss Ha HOBEPXHOCTU MeTaslIa

2. Kakum meTajiiioM cjieyeT NOKPbITh NOBEPXHOCTh CTAJbHOI0 M31eJIHs, YTOObI 3alIUTUTH
€ero ot Koppo3uu?
1. Hg 2.Cr 3.Sn 4.Ni 5.Ca 6. Li

3. YKka:kuTe MeTa/iIbl, BBe/leHHE KOTOPBIX B CTA/Ib YBeJIHYHBAET €r0 KOPPO3MOHHYIO YCTOIi-
YHUBOCTb.
1.Cr 2.K 3.Ni 4.Ba

4. Tloyemy B 3amasitHHOM amIyJie KeJie3HbIil TBO3/b, ONMYIIEHHbIIl B KUMAYEHYI0 BOAY, He
p:xaBeet?

5. [loyemy aBTOMOOMIIN, IKCIJIyaTHpPYeMble Ha Mo0epekbe Mopsi, ObIcTpee KOPPOAUPYIOT?

6. Ilouemy B Tex paiioHax, rie BO3AyX CWJIBLHO 3arpsi3HeH TakuMM rasamm, kak H»S, HCI,
SO2, NO u NO: , koppo3usi npoTeKkaet ObicTpee?

7. Kak BbI AyMaeTe, KOPPO3Usl — TOMOTeHHBIN WU rereporeHHslii mpouecc? Moyemy?

8. Kax BimMsieT TemMmepaTypa cpebl M KOHIEHTPALUS OKHCJIUTEIS HA CKOPOCTh KOppo3uu?
Iouemy?

9. [loyemy MHK M XPOM, HECMOTPSI HA TO, YTO OHU AKTHBHee :Kejie3a, K KOppo3um 0ojee
ycToiH4YuBbI?

(A
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O oscsuancune sananna ]

1. Ykaxure BepHble BbICKa3bIiBaHus. B 3emHoii kope ...

1. amomMuHMIA — HanboJIee pacpOCTPaHEHHBIN MeTaI A)1,3.4,5
2. )KeJe30 — HanboJIee pacupoCTpaHEHHBIH MeTaI B)2,3,4,5
3. HaTpHUH BCTPEYAETCs TOJIBKO B COCTABE COJIEH C) TonbKo 3
4. cepeOpo | 30JI0TO BCTPEUAOTCS B CBOOOTHOM COCTOSHUH D) 13,4

5. aJIFOMUHHH U JKENE30 BCTPEYAOTCS TOJIBKO B BUIE OKCHJIOB E) ToibKo 4

2. Kakoe BbICKa3bIBaHHE OTHOCUTEILHO Py OlIU00YHOE?
A) IpupOIHBIE COSANHEHHS, TPUTOAHBIC ISl IPOMBIIUIEHHOTO TIOTYYEeHUS METAIIOB
B) MOryT cOCTOSITH M3 OKCHJIOB U CONEl
C) npu noyTy4yeHNH METAJUIOB CEPHUCTBHIE PY/IbI IEPBOHAYAIIFHO IPEBPALIAOT B OKCH/IBI
D) u3 pyJ MeTaJuIbl IOJIy4aroT TpeMs criocodamu
E) u3 py1 akTHBHBIC METAJLTBI MTOTYYAFOT THPOMETAILTYPIHISCKIM CIIOCOO0M

3. [IacTUHY M3 KAKOT0 A) Mg 4. ITepenuunTe B 1. Fe;04 +CO —1
MeTaJlia Ha/lo MpH- B) Pb TeTpaab CXeMbl, o
BapHUTh K JKeJIe3HOMY C) Cu 0 KOTOPBIM 2. Fes04 + Al—>
KoOpHycy KopaoJs, D) Sn Mo:kHO moaayunts 3. KO +H,—1
4TO0BI 3AIUTUTH ero oT  E) Ag MeTaJlI, U 4. 700 +C

Koppo3uu? 3aBeplINuTe MX. ;
5.Ca0+C—

5. Ykaxure BepHbI€ BbICKa3bIBAHUSA. CorJiacHo pAay HaNpsAXKEHUst METaJJIOB ...

A)234
1. MOH JTUTHUS — CAMBIH CIIa0BIA OKHCIIMTEID B) 2,3
2. KaJuii jierye Bcex 00pasyeT KaTHOH C)2.4
3. IIMHK BOCCTaHABJIMBAE€T HOH CBHHIIA D) 13,4
4. 30J10TO HAHOOJIEE TPYIHO OKUCIIACTCS E) tosbko 1

6. CocTaBbTe ypaBHeHHs YJIEKTPOJIN3A PACILIABOB OPOMU/IA KATBIHUS U XJI0PHAA KaJIMsl.

7. Ilepenumure cXxeMbl B TeTPaAb M 3aBepIINTE UX.
a.Ba + H,O—> b. Mg + CuSO4 —

¢. MoOs + H, -1 d. Cr,0; + Al -4

8. CKOJIbKO KHJIOTPAMMOB METATHYECKOT0 HATPUSI MOYKHO MOJIYYHTH YJIEKTPOJIH30,
pacnuiaBa 234 kr xaopuaa Hatpusi? A;(Na) = 23; A(Cl) =35,5.

9. CKOJIBKO T'PAMMOB KaXkKI0T0 U3 METAJUIOB cJedyeT B3fiTh, '-lT(m OJIYSHTh
Opon3sl, conepxkamero 90% mean u 10% osoBa?

10. Macca N{MHKOBOIi IJIACTHHBI, ONYIICHHOI B PACTB
mujaack Ha 0,2 r. Onpenenure, CKOJIbKO rpa
HOCTH HMHKOBOI macTtubl. A (Cu) =64, A

(IT),\ymenb-
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a METAJIbI FMABHBIX NOArPynn

n 3]'IEMEHTbI noarPynnbl NINTUA. HATPUN, KATTMA N UX
COEOVUHEHUA

o — MNoyemy LenoyHble MeTannbl ABAAIOTCA CAMbIMUA aKTUBHbIMWU MeTannamun?
— Kak nsmeHstotca paguycbl aToMOB B KaXXAOM nepuoe crnieBa HanpaBo?
— Conu Kakoro LenoYyHoro Metasnna LWMPOKO NPUMEHSAIOTCA B ObITy?

Iosoxenne B Ileprnognyeckoii cucreme.

* U sk Haspanue JMTHIi POU3OILIO OT
B noarpynny smutus® Bxomsar autuil Li, ua-

JTAaTHHCKOrO “litos” — KaMeHb,

mputi Na, kanui K, pyououti Rb, yeszuii Cs v gppan- HaTpHii oT apabeKoro “natrun” —
yuti Fr. TIocKONBbKY HX THAPOKCUIBI SIBIISIOTCS cOoJIa, Kayuii OT apabekoro
IIEJI0YAMH, TO X HA3BIBAIOT WEI0UHBIMU MEMa- “alkali” — men1ous.

Jamu.

TR O o) OTHOCUTENBLHO LWeNOYHbLIX MeTannos

Ha ocHoBaHuK npuBegeHHbIX B Tabnuue AaHHbIX OTBETbTe Ha BOMNPOCHbI

OnemeHT sLi 11Na 19K 37Rb 55Cs s7Fr
BaneHTHbIE 3MEKTPOHbI 2s! 3s’ 4s’ 5s! 6s’ 7s’
CteneHb oKUCNeHust +1 +1 +1 +1 +1 +1

— MNo4eMy 3TV anemMeHTbl Ha3blBalOTCA S-aremMeHTaMmn?

— Kakoi 13 LenoYHbIX MeTannoB caMbll akKTUBHbLIN? OBBACHUTE NPUYNHY.

— Kakol Tmun xMMunyeckon CBA3n xapakTepeH Ans 3TUX MeTanmnos B X coeanHeHusx? Movemy?
— Kak Bbl fymaeTe, kakue obLime usndeckme u XuMmnyeckne CBOMCTBA XxapakTepHbl Ans HUX?
— MoryT n1 oHu B Npupoge BcTpeyaTtbes B cBO6OAHOM cocTosiHMn? OTBET o60oCcHynTE.

Haxo:xnenue B nmpupoje. 113-3a BbICOKON aKTUBHOCTH IIEJIOYHBIE METAJLIbI B
MPHUPOJIE BCTPEUAIOTCS TOJIBKO B BUJIE coequHeHnid. Hanbouee mmpoko pacnpocTpa-
HEHBI JIMIIb COCAUHEHUS HAaTpUs U Kanus. OpaHLnid OJIyYeH HCKYCCTBEHHO.

®dusnueckue cpoiicTBa. [llenounsie Metayuisl oueHb nérkue (Li, Na, K merde
BO/IbI) U MATKHe. Bce, kpome nuTus, pexyrcs HOKoM (a). OHUM UMEIOT MeTallu-
YEeCKHIl OJIECK, BBICOKYIO TEIIO- M AJICKTPOIIPOBOJHOCTh, OTHOCHTEIHHO HEBBI-
COKYIO TeMIiepaTypy IuiaBiieHus. OT JUTHSA K IE3UI0 UX IUIOTHOCTh B OCHOBHOM
YBEJIMUMUBAETCS, & TEMIIEpATypa IUIaBICHUS YMEHbIIIAETCS.

Xumuyeckue cBoiicTna. lllenounbie MeTabl — cunstbie soccmanosumenu. OHA
MbiC aKTHBHBIC METAIUIbI M CO MHOTMMHU HEMETAIIAMH HETIOCPE/ICTBCHHO B3
CTBYIOT. B TOJTy9eHHBIX COCMHEHUSIX CBS3b, B OCHOBHOM, NOHHAS.

¢ [Mpu 0ObIYHBIX YCIOBUSX LLENOYHbIE MeTarnibl OKu
nopoaom Bo3ayxa, MOKPbIBasiCb MPU 3TOM OKCUAHOW Nné 14 TaBa
K). Mo aton npuunHe nx (Na, K) xpaHaT nog cnoe POCUH
KepOoCKHa, ero XpaHsiT Nof CrioemM BasesnvHa.

(Li,
ner
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(a) XpaHeHue [Ipu cxxuranum B KUCIOpoJie JUTUH 00pa3yer ok-

HaTpuAa B Ke- . - o
pocﬁHemero cuo (Li;O), natpuit — nepoxcuo (NaO), a xanui,

paspesanve  pyOuamii u nesuid — cynepoxcudwt coctaa MOo:

NaHuUeToMm
411+ 0O, t, 2L1,0 2Na + O, LN Na,O»
OKCHJI JINTUS TIEPOKCH]T HATPHUST
K+ 0, t, KO,

CYIIEPOKCHUJ KaJIAs
[lemoyHBIe METAILTBI C TAIOTEHAMH U CEPOU 00pa3yIOT Co/ii, a C BOIOPOIOM — 2U0-
puovl:

2Na + Cl, — 2NaCl 2Na+ S — NaxS 2Na +H, -4 2NaH

Jlutuit ¢ a30TOM pearupyroT NpyU KOMHATHOM TEMIIEpaType, a OCTajbHbIC — IpU
HATrpeBaHUH, 00pa3yst IPU 3TOM HUMPUOBL:

6Li+ N, — 2LisN

[eno4uHble METAIITBL M KX THAPH/IBI B3AUMOACHCTBYIOT € BOJIOH, 00pa3yst eodb U
BBLIIEJISAS IIPU 3TOM BOJOPOJ:

2Na + 2H,0 — 2NaOH + H,T LiH + H,O — LiOH + H,T

U_[eJIOLIHI)Ie MCTaJ1JIbl HE BBITCCHAIOT MECHCC aKTUBHBIC METAJLJIbI U3 BOAHBLIX pacT-
BOPOB UX COJIeH, TaK Kak, LICJIOYHbIC METAJJIbl B MEPBYIO OUYEPEdb PEarupyroT C
BOJIOH, 00pa3ys MIe0Yb.

IIpuMenenue. V3 1ie04HbIX METANIOB HATPUM UCTIOJIB3YETCSl KaK BOCCTAHOBHU-
TCJIb B HBCTHOﬁ MCTAJUIYPTru U KaK TCIUIOHOCHUTECIIb B AACPHBIX pCaKTOpax. Ero
TaKKe MPUMEHSIOT B KaUueCTBE KaTain3aropa Ipu CHHTe3e Kaydyka. Lle3uii ncnosb-
3yeTcs B GOTOIIEMEHTaX, MPe0OPa3yIONIIX CBETOBYIO SHEPTHIO B DJIEKTPHUECKYTO.
U3 mienovHbIX METaJUIOB HanboJiee IUPOKO MPUMEHSIIOTCS Hamputi U KAAui.

Haxoxnenne B npupone. M3 BaxkHEHIIMX NPUPOJHBIX COECIMHEHUN HATpUA
cneayet ormetuth eaaum NaCl, curbeunum NaCl-KCl, yumuiicxyro cenumpy NaNOs;
u kpuoaum Naz[AlF¢]. 3 coennHenuii kanus mupoko pacnpoctpanensl cunveun KCl,
cunveunum NaCl-KCl, kaunum KCI-MgSO4 -3H,0 u psig 1p. MUHEpPaJIOB.

IHosrydyenue. B IpOMBIIIJIEHHOCTH HAaTPUM U KAJIMH IOJyYarOT IEKTPOIU30M
paciiaBoB UX XJIOPUAOB:

2K Cl(pacrnas) —225 2K + CI,T

dusznyeckue U XUMHYECKHe CBOMCTBA (cM. Qusuyeckue u xumuieckue c60
CM6a Wen0YHbIX MEeManios).

Na;O u K;O — TBepible BewecTBa CO CBOWCTBAMU OCHOREBIX O
OOBIYHBIX YCIIOBUSX PEATHPYIOT € MaPaMH BOJBI U YTTIEKHUCIIBIM

OKcuIbl MIET0YHBIX METAJIJIOB, B3aUMOJICHUCTBYSI ¢ BO10I 00D

Na;O + H,O — 2NaO

NaOH n KOH oueHb rurpocKonu4HbIE BE
CHJIbI HATPHS U KaJIUsl XPaHST B TEPMETHYHO 3aK
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* Na20 u K20 nony4yarT nyTeMm npokanmBaHUA nepokcuaa vnu
cynepokcuaa ¢ CoOoTBEeTCTBYHOLWMM MeTansiom:

2Na + Na202 —— 2Na20 3K + KO2—— 2K20

Mepokeua HaTpust (M Cynepokcua, kanus) Takke UCoNb3yTCs AN NonyvYeHus KUcno-
poaa v pereHepauum (BOCCTAHOBIEHNSA) BO3yXa B MOABOAHbLIX NOAKAX U KOCMUYECKMX
Kopabnsix:

2Na202 + 2C02 — 2Na2COs + 02T

I'mapokcu HATpHst MPUMEHSETCS IPH OUYMCTKE MPOIYKTOB NIepepadoTKH HeDTH, B
NPOM3BOJCTBE OyMard, HEUTpalu3alMy KUCIOT W TMOJYYEHHH COOTBETCTBYIOIINX
COJIEH, B TUAPOJIN3E OPraHNYECKUX BEIIECTB, B MPOU3BOJCTBE TBEPAOIO MBLIA, KAK
AIIEKTPOJIUT B aKKyMYJATOpax, MPOU3BOJICTBE KPACOK M BO MHOTHX JIPYTHX Opra-
HUYECKUX M HEOPTaHMYECKUX CHHTE3ax.

I'mppoxcup kamus HCHONb3yeTcs, B OCHOBHOM, B IPOU3BOACTBE JKUIKOTO MBLIA.

Cou HATPUSA M KAJMS — KPUCTAJUIMYECKHE BEIIECTBAa ¢ HOHHOW KpHCTaJUINye-
CKOH pelleTKON, paCTBOPUMBIE B BOZE.

Xnopuo nampus NaCl (moBapeHast COJIb) — HCITOJIB3YETCSI B IPUTOTOBJICHUHN ITHIITH,
KOHCEpBUPOBAaHHW MHIIECBHIX MPOJYKTOB, TMPOU3BOJICTBE KEPAaMUKH, B CMECH CO
JBJIOM, KaK OXJIKIAIOIIAsi CMECh, U B MEJHULIMHE. B MPOMBIUIEHHOCTH U3 XJIOpUIa
HaTpHs NOJIy4aroT TMAPOKCU]T HATPHUS, XJIOp, METAJUIMUECKUI HaTpuii, BOIOPOA, COJIs-
HYIO KHCJIOTY, COJLL.

Cynvpam nampusa B Buae riayoepoBoil comu NaxSOs 10H,O ucnonssyercs B
MPOU3BOJCTBE CTEKJIA, COJIbI, IEKAPCTBEHHBIX MPENapaToB.

Kapbonam nampus B Bune kpuctaumdeckoit coasl Na,COs-10H,0, npumens-
eTcs B IPOU3BOJICTBE CTEKIJIA M MbLJIA.

Tuopoxapbonam nampus NaHCOs3 (uaiiHas, muTbeBas, NHIIEBas CONA) MPH-
MEHSIETCS B OBITY, MMUIIEBOH MPOMBIIICHHOCTH U MEJIUIINHE.

Xnopuo xanus KCI ucnonb3yeTcs kKak yJ00peHUe B CEILCKOM X03sICTBE.

Kapbonam xanus K,CO; (moTamr) ucnonb3yeTcs B HPOU3BOJACTBE >KUAKOTO
MBIJIa, TYTOIUIaBKOTO CTEKJIA, TAKXKE B COCTABE IPEBECHON M TOP(SHOMN 30JIbI KaK
yInoOpeHue.

BbluuciieHusl, cBsI3aHHbIE ¢ XUMHYEeCKUMM CBOMCTBAMM COeIMHEHU HATpUSsI
Kaxkoit 00bEM (H.y.) YIJIIEKUCIIOro ra3a BCTYIHT B PEaKIHIo ¢ 78 T IepoKcuia HaTpus?
CKOJIBKO JIUTPOB KUCIIOpoia pH 3ToM Beiaenutcsa? My Na,O,) = 78.

Pemenue:
1. Haitnem o6wvem (x) CO,, BCTYNMUBILIETO B peakiuio ¢ 78 T MepoKcHIa HATPUS U
00BeM KHCIIOPOIa (), BBIICIUBIICTOCS TIPU STOM:

o6paszseun

78r X1 yn
2Na,0, + 2€0, —2Na,CO;+ 0, T
2-78T 2-224n 22,41 '
781-44,8 1
X=——"
156

3amgaya. CkojbpKO JUTPOB (H.y.) BOZOpOIa 00pasy
TUAPHIA HATPHS ¢ U30BITKOM BOMIBL A(Na)

=224 1
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Omnpenenenne. CoeMHEHNST HATPHS OKPAIIUBAIOT IUIaMs B KENTHIN LBET, a CO-
€JIMHCHUS Kalus — B q)HOJIeTOBHI‘/'I.

WNOHBbI HAaTPUSA U Kanusi UrpatoT BaXkHYHO POJTb B KMBOM OpraHnU3me; OHU KOH-
TPOMVPYIOT KPOBSAHOE AaBneHne, 06ecrneumBaloT rnepemelleHne pacTBopoB

COrel 13 KOPHEN PacTEHWIN B NIUCTbS, @ Karnuvi Takke nogaepXveaeT paboTy
cepaeyHbix Mbiwy,. Borblue Bcero kanusi cogepxuTca B Kypare, Coe,
3eNEHOM ropoxe, YepHoCnMBeE M U3tome. MNpu HegocTaTKe Kanus B pacTeHUsxX
3amepnsieTcs npouecc hoToCMHTESA.

* ljesiovHble MeTansbl * nepokcnabl U cynepokcuabl ¢

T ————

1. Kakue cBoiicTBa 1Ie10YHBIX METAJIOB YCHJIMBAIOTCS CBEPXY BHU3 B moArpynme?

1. sHeprus HOHHU3AIUH A)1,234
2. METAJNINYECKNE CBOMCTBA gg i% 3
3. BOCCTAaHOBHTEILHEIE CBOMCTBA D 1”3’

4. paguyc atoma E)2,3,4

2. Kakas ¢gopMy.ia HeBepHa 1151 OMHAPHBIX COeJUHEHHI MIeJ0YHbIX MeTa1L10B (R)?
A)RH B) RO C)RCl D) RsN E) R2S
3. Yro BepHO AJIst HATPUSA?

1. BcmoNb3yeTcst Kak TEIUIOHOCHUTENh B SIEPHBIX peakTopax
2. OKpAaIINBAECT MIaMs B (PHOJICTOBBIH I[BET

3. MOJyYaroT BIIEKTPOMETAILUTY PTHUECKAM METOIOM

4. ero UoH SJIOBUT

5. Kak BOCCTaHOBHUTEJb CHIIbHEE BOIOPOIA

EEREE
—oH ==
©
=
o
=
]

4. Kakue coeIMHEHHsI MOTYT 00pa30BaThCs HA MOBEPXHOCTH HATPHUS MPH JJIUTEIHLHOM Xpa-
HEHMH ero Ha Bo3ayxe?

1. NaOH 2. NaHCOs3 3. Na,COs 4. NasN
5. ITouemy 1IeJI0YHBIE METAJLIBLI CAMble AKTUBHbIE CPeN MeTAVIOB?
6. Kakue THNBI coeiMHeHMIi, B 0CHOBHOM, 00Pa3yIOT LeJI0UHbIe MeTAIbI ¢ HeMeTaIaMu?
7. Iloyemy HATpHIi U KAJIWii He BCTPEYAOTCS B PHPO/IE B CBOOOTHOM COCTOSTHUM?
8. 3aBepmnTe cxeMbl peaKIHUid.

a. .. + CO2 —» KuCOs
b. 2Na +2H:0 — 2... + ...
c. ... + ..— 2KCI + BaSO«

9. CKOJIbKO JIUTPOB BOAOPOAa (H.y.) BbIACJUTCS NPH B3aHMOLIe]7[(3TBI/Il/I’0)10]7[ 1 mo
JIOYHOT'0 MeTaJl1a?

10. CocTaBbTe ypaBHeHHsI IPeBpalLeHU.
Na—13Na,0, —25 Na,O 2 4, Nax
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B 3]'IEMEHTbI noarPynnbl BEPUNIUA. KANbLWN

— Mouemy Ca, Sr, Ba u Ra Ha3biBaloTCA LieNIo4YHO3eMeNbHbIMU MeTannamm?
— MoyeMy BoccTaHOBUTENbHbIE CBOMCTBA 3TUX METansoB BblpaXeHbl criabee,
YyeM BOCCTaHOBUTENbHbIE CBOMCTBA LENOYHOro MeTassa Toro e nepunoga?

B noarpynmy Gepusutust Bxomat 6epuniuti Be, macnuti Mg, kaneyuti Ca, cmponyuti
Sr, 6bapuii Ba u paouii Ra.

\
LD [ Jad W CeoncTBa OKCMAOB 3fIeMEHTOB NoArpynnsI 6epunnus
[

HecmoTps Ha To, 4TO BCe anemMeHTbl noarpynnbl Be Ha Bo3ayxe npu 0BbIYHbIX YCNOBUSAX
OKUCNAOTCH, U3 HUX JULLb LLeNOoYHO3eMernbHble MeTan bl XpaHAT B kepocuHe. Ha ocHo-
BaHUM 3TON MHOPMALIMM OTBETLTE Ha BOMPOCHI:

— OkcuaHas nneHka, obpasytoLlascsi Ha NOBEPXHOCTM Kaknx ABYX U3 3aTux meTannos (Be,
Mg v Ca), 3awmwaeT nx ot koppo3un? OTBeT 06oCHYITE.

— Kakow u3 okcmpgos — CaO, MgO, BeO - BcTynaet B peakuuio ¢ BOAAHbIMW Mapamm 1
yrnekucnbiM rasoM Bo3fyxa. CocTaBbTe ypaBHEHWUS STUX pPeaKLui.

— Kak Bbl fymaeTe, kakow M3 3TuX Tpex OKCMaoB amdoTepHbIn okena? Movemy?

— Kakoli 13 aTx oKcMaoB Ha3bIBalOT HeralueHown n3secTbio? [ovemMy ero Tak HasbiBaoT?

Ha BHemHeM 3HepreTH4ecKOM YpPOBHE aTOMOB 3JIEMEHTOB ITOATPYTIITEI OSPUILITHS
1Ba s-onekTpoHa (ns?). TloaroMy oHu — s-aemenmol. OTIaB 3TH 2 HIEKTPOHA, OHU B
CBOMX COCIUHEHMSIX IPOSBISAIOT CTEIICHb OKUCICHUS 2.

[leoyHO3EMENBHBIE METAIUTBI — CUIbHbIE 80CCMAHOBUMENU; OTHAKO BOCCTaHO-
BUTEIIbHBIE CBOMCTBA Y HUX BBIPaKEHBI cialee, YeM y IIENOYHOTO MeTallia, pac-
MIOJI0KEHHOT'0 B TOM e nepuoze. 1o 00ycIoBIeHO 00Jiee CHIIBHBIM NPUTSHKEHUEM
BAJICHTHBIX JIEKTPOHOB K SAPY B aTOME IIEI0YHO3EMEIBHOI0 METaJIIA.

B psany Be—>Mg—Ca—Sr—Ba—Ra nomenyuan uonuzayuu yovieaem, a mema-
JUYecKue C8oICMEa 603pacmaiom.

DNEeMEeHTBl MONTPYNIbl OCpPUILIHS Ha BO3AYXE OKHUCISIOTCS, 00pa3ys OKCHIIBI
coctaBa RO, xoTopeiM cootBeTcTBYIOT Tuapokcuasl R(OH),. OcHoBHBIE cBoiicTBa
3THUX THAPOKCHJIOB, a TAK)KE X PACTBOPHMOCTH B BOJIE PACTET OT OEPHILTHS K PaIHIo;
Be(OH), u BeO — am¢oTepHBIe cOeMHEHMS.

C Bozoii OepHILIHiA HE pearupyeT; MarHuil pearupyeT Ipy HarpeBaHUU, OCTallb-
HbI€ METaJUIbI — IPU OOBIYHBIX YCIOBHAX:

Be + H,O—*— R + 2H,0 — R(OH),+ H,T;
R = Mg (npu HarpeBanun), Ca, Sr, Ba

Bce anemenTsl moarpymisl Be ¢ Bogopogom 00pa3yroT ruapuabi@OET

IMockosbky OepruInii ¢ BOJOPOJOM HEMOCPEACTBEHHO HE B3auMO/Ici
ruapua BeH, nony4aroT KOCBEHHBIM IyTEM.

Cpenu MeTaJlJIOB MOATPYIIITLI OepHIUINS HanboJiee B&I CSl Kanblyull.
° rnmaea 2 *\WMetann aBHbI




OtkpbiTHe. BriepBrie Kaiblii OBDT MOMYYEH 3JICKTPOJIM30M paciiiaBa €ro CONU
(1808 r., leBu, Aurmust.). [lo nar. “kamvc” (calx) 03Ha4aeT MSTKHM KAMEHB, H3BECTh.,

IHonoxkenne B Ilepuopmyeckoii cucreme u crpoenne aroma. Kansuuii pacrno-
JIOEH B 4-0M IIEpHOJE, B INIaBHOM noArpynmne II rpynmsl. D5IeKTpoOHHOE CTPOSHHE €r0
atoma — 15725 2p®3s?3p®4s?.

Haxo:xnenue B npupose. [lo pacnpocTpaHeHHOCTH 3JIEMEHTOB B 36MHOM KOpE
KaJbLUU{ IAThIA. B pupozae oH BcTpedaeTcs TONbKO B BUJIE COEIUHEHUN. Baxkuel-
e u3 HuxX — kaabyum CaCO; (BXOAUT B COCTAaB MpaMopa, U3BECTHSIKA, MeNa), 00-
aomum CaCO3-MgCOs, eunc CaS042H0, awneuopum CaSQs, ghocghopum
Ca3(PO4)2, pmop-, xnop- u euopoxcoanamum 3Ca3z(PO4),CaX, (X=F,CLOH) u
¢moopum CaF,. B opranmsme denoBeka — B KOCTSAX U 3y0ax — B Buze GochaToB co-
JIEPAKUTCS 0KOJIO 2% KabLus.

MuHepanbl Kanbumsa
N3BECTHAK | mpamop ‘ | men ‘

Kanbuut

HOJ]y‘[eHHe. B MMPOMBIIUICHHOCTH KaJ'ILLII/Iﬁ MOJIYyYaroT 3JICKTPOJIM30M pacIiliaBa
XJIOpU/Ia KaJlbLIHs:
CaCly(pacrma) —22-3 , Ca + CLT

dusuyeckue cBoiicTBa. Kambimii — cepeOpucTo-06emoro 1Bera, 10CTaTOYHO
TBEpBIiA, nerkuit (p=1,55 r/cm?) u nerkomnaskuii (Ty..= 851°C) MeTan.

Xumuyeckue cBoiicTBa. Kambiuii mpr 0OBIYHBIX YCIIOBHSX pearupyeT ¢ KUCIO-
ponom Bo3ayxa 1 Bonoi. [ToaToMy ero xpansT B kepocute. [Ipu 0OBIYHBIX YCIIOBHSIX
OH TaKXKE pearupyer c raJoreHamu, a pyu HarpeBaHWu — U C APYTMMHU HEMETAIIIAMHU:

2Ca+0; — 2Ca0 Ca+ Cl, — CaCl,
3Ca+2P -1, CasP, Ca+2C -1, CaC,
¢dochua kanpus KapOuI KabIust

Kanpuuii BRITECHSIET BOJOPO/T U3 BOJIBI U pa30aBIICHHBIX KUCIIOT (KPOME a30THOM
KHCIIOTBI):

Ca + 2H,0 — Ca(OH), + H,T Ca + 2HCI — CaCl, + H,T

Maranii m KalbIMii BOCCTAHABIMBAIOT THTaH, BaHam/Iﬁ,Jonb
METAJIILI U3 UX OKCHJIOB.

Ipumenenne. Kanpluil UcCmonb3yeTcs: B MPOU3BOJICTBE CBU
CIUIABOB, TPHMEHSEMBIX ISl W3TOTOBJICHHUS TTOAIIHIIHUKO
psna TyTOIUIAaBKUX METAUIOB (TUTaH, ITUPKOHUHN ILIP.)

Omnpenenenne. CoeAMHEHNS KalbLUsA OKpa

HBIH LIBET.
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I'uapoan3s xapouga kaabuus u ¢pocuaa Maraus
Ckombko JutpoB (H.y.) anermwieHa (C,H,) MoxkHO mosyuuts mo peakipm CaC,+2HOH
— C,H,+Ca(OH), u3 32r kapOusia Kaiblus, €CIM BBIXO peakiyu coctasisiet 90%?
Pewenne:
1. BerucnM TeOpeTHIeCKH OXHUAAEMBIH 00BEM (Vieop.) ALIETHIICHA:

o6pasen

32r Vmeop.n 30r-22,41
CaC, + 2HOH— C,H, + 2Ca0H); Vi = L

64t 224n
2. ITockonbKy MpakTU4eCKUH BBIXOA cocTaBisieT 90%, TO peanbHbI 00BEM aleTH-
JIeHa COCTaBHT:
Vrlpak.‘loo% \V _ 90%’11,2]1

Vreop. fpar. 100%
3agaya. Crosbko TpammoB raza ¢pocduna (PH3) MoxHO momyunts ruaponmzom 0,5
Monb hochuna maraus. A«(P) =31, A(H)=1.

90%= =108 1

KocTel 1 3y6oB. VoHbI kanbuusa perynupytoT paboTy cepaua v cBepTbl-
BAeMOCTb KPOBW.

* WesfioyHo3eMerbHble MeTansbl * KanbuyuT * anaTuThbl © Kap6m:| Kanbuus

NMpumeHeHue n NnpoBepKa 3HaHUMN

Kanbuumi, yyactByss B 00pa3oBaHUM KOCTHbIX KINETOK, BXOAUT B COCTaB

1. Uto omm6o4Ho 1151 3JIeMeHTOB ri1aBHoi noarpynnsl Il rpynnei?
A) s-prIeMeHTHI
B) MeroT 2 BaJICHTHBIX 3JIEKTPOHA
C) B COCIMHECHUSAX TIPOSIBIISAIOT CTEIICHb OKHCIICHHUS +2
D) Bce oHM Ha3bIBAIOTCS LIETIOYHO3EMENILHBIMI METaJUIaMH
E) MeHee akTHBHBI, 4eM ILEJIOUHON METaJl, PACIIOJIOKEHHBIH B TOM JKe MEPUOJIe

2. Kakoe coeqnHeHHe KaablMs B IPUPoOJe He BcTpeyaercst?
A) CaCOs  B) CaSO4+2H.O  C) Ca(OH). D) Ca3z(POs)2  E) CaCO3-MgCOs3

3. CocTaBbTe YpaBHeHHSI peaKnuii, TPOTeKaHHe KOTOPHIX BO3MOKHO.

1.Mg+ 022 €, 2.Ca + Ho—ts,
3.Ba + 020 €, 4.Ca+ HHO—22 €, 5 Be + NaOH —'

4. Yto BepHO 1A KaJbuus?
1. B mpupoze BcTpeyaeTcs B CBOOOIHOM COCTOSIHHH M B BHIE COSIMHEHUH
2. aKTHBHEE MarHus
3. Gonee CHITbHBIN BOCCTAHOBHUTEIb, YEM BOIOPOJ]
4. TSDKENbIA MeTasul
5. TuTaMst OKpAITBAET B KUPIIMYHO-KPACHBIN IBET

5. Iloyemy MeTaNIMYeCKHii KaJbIU He MOJYy4al0T BOCCTAHOBINBAHHEM He’a HOI YUsBe
(CaO) Bogoponom uim yriaepoaom?

6. [lepeunciure 001acTH MPUMEHEHUS KAJIBIMA H €r0 COeMHEHUI.

xyiopuaa kaapmmsi? A:(Ca) = 40; A:(Cl) =35,5.

8.CocraBbTe ypaBHenus npespamenuii. Ca —> CaCl,

29
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n BAX(HEVIUJME COEAMHEHNA KANbLUUA, NONYYAEMbIE

B MPOMBILUNEHHOCTWU. XXECTKOCTb BOAbl U METOAbI
EE YCTPAHEHUA

KOBOM BoAbI?
— [inA onpeaeneHUs Kakoro rasa Mcnonb3yloT U3BECTKOBYIO Boay?

AesTenbHOCTb O peaKkuumu ralieHusi U3aBecTn

Ha ocHoBe peakunu rawenus nseectn (H20 + CaO — Ca(OH)2 + Q) oTBeTbTe Ha cne-
AyoLme Bonpocsk.

@ — Kakoe coeanHeHue kanbLuusA BXOAUT B COCTaB ralieHou M3BeCTU U U3BeCT-
&

— K kakmm Tunam xmMmuyecknx peakumii OTHOCUTCS ykasaHHasi peakumsi?
— B 4em cocTouT NpakThyeckasl 3HaYMMOCTb OKCUAA W TMApOKCHUAa KanbLums?
— Kakoe npaktuyeckoe 3HaueHue umera ata peakuusi B Janekom npoLunom?

BonpmmHCTBO coefMHEHN KaJbIHs B POMBIIIIJICHHOCTH TOJIYYaroT U3 MHHEpa-
JIOB, COJIEpIKaIINX B oCHOBHOM KapOoHat kabimst CaCOs.

Kapbonam xanvyus B npupone BCTpeyaeTcsl B BUAC Meld, U3BECHAKA U MPa-
Mmopa. ETo IpUMEHSIOT B IIPOU3BOJICTBE HETAIICHON M3BECTH, JHOKCH/A YTIIepo/ia,
COJIBI, YyTYHA U CTalli, CTEKJIa, [IEMEHTa, B CTPOUTENBHBIX padoTax, a TaKkxke st
YMEHbIIIEHUS] KUCJIIOTHOCTH MOYBHI.

Kpatko paccMOTpuM MOJy4eHHE, CBOMCTBA M MPUMEHEHHE CIEAYIOIUX COeAu-
uHeruit kanmeius — Ca0, Ca(OH),, CaSO4:2H,0 u CaC,.

Oxcuo kanvyus CaO (TeXHUUECKOE HA3BAHUE — He2auleHdsi uzeecms) — 0esoe,
TYTOIUIaBKOE BemecTBO (ti,, =2570°C). CaO — OCHOBHOM OKCHT; B TPOMBIILICHHOCTH
MOJTYYalOT Pa3yIoKEHUEM U3BECTHSIKA, Mena npu Temneparype 1000 — 1200°C:

CaCO; — CaO + CO,T — 178 kJ/Moub

Oxcuj1 KaJbIUsl IPUMEHSICTCSI, B OCHOBHOM, JUIS TTOJTyYSHHS TallleHON U3BECTH U
KapOua KaubIus:
3C + CaO—- CaC,+COT

Tudpokcuo kanvyus Ca(OH); otHocutcs K menodaM. OH UCTIONB3YETCS B BUJIC
2auLeHOll U38eCmU, U3BECTNKOB020 MOJOKA U U3BECMKOBOU G0ObL.

1. l'awenas uzsecmv — MOPOIIOK CEPOTO [BETA, B BOJIC MAIOPACTBOPHM (TIPU TeMIIe-
parype 20°C B ymtpe Bombl — 1,56 T). CMech ee ¢ TIECKOM U BOJIOW Ha3bIBACTCS CHIPO-
UMENbHLIM WU U36ECMKOBbIM PACMEOPOM W UCTIONB3YeTCs B CTPOUTEIIBLCTBE. 3aTBE
JICHHE CTPOUTEIHHOTO PACTBOPA MPOUCKOJIHUT TI0 HIKETIPUBEICHHBIM YPaBHEHHS

COs(urs 5031 + Ca(OH), — CaCOb+ FRO  SiOs + Ca(OH), FCasi

2. H36ecmkooe MON0KO — B3BECH, TTOX0KAas HA MOJIOK
CMEIIMBaHUSA TallIEeHON U3BeCTH ¢ BoJoW. OHO ncmomn
HOH M3BECTH, YCTPAHEHHSI BPEMEHHON >KECTKO
CpelCTB 10 OOpKOE ¢ OOJIC3HIMHU U BPSIAUTEIIS
3IaHUH U CTBOJIOB JIEPEBLEB.
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3. Uszeecmxo6as 600a — NPO3payvHbIi PacTBOp T'MAPOKCHIA KajbLus B Boze. Ee
HOJIy4aloT ITyTeM (UIBTPOBAHUS H3BECTKOBOrO Mojoka. B mabGoparopum ee wuc-
MOJIB3YIOT JIJIs1 OTIpEIeNICHHs] AMOKCHIA YIIIepoAa: IIPH MPOIyCKaHUH AUOKCHIA yTIIe-
poza yepe3 U3BECTKOBYIO BOJy pacTBOP MYyTHEET B pe3yJibTaTe 0Opa3oBaHuUs Hepac-
TBOPUMOTO KapOoHaTa Kajpuus (yp. a). OmIHAKO eCii YIIEKHUCIbIA Ta3 MPOIycKaTh
4yepe3 pacTBOp JONr0o, TO B pe3yjbTare IpeBpalleHus KapOoHaTa Kalblius B pac-
TBOPUMBIH TuapoKapOoHar (yp. b), MyTh ucuesaer:

(a) CO,+ Ca(OH); - CaCOsd+ H,0  (b) CO,+ H,0 + CaCOsd — Ca(HCO:),
)f/'lOpHyIO uszeecms 10JIy4aroT B3aPIMO,I[€I>'ICTBI/IGM XJiopa € rameHou N3BECThIO:

2Cly+2Ca(OH),— Ca(Cl0), + CaCl,+ 2H,0

xJopHas (OenubHas) N3BECTh

Ee npumensiror juist oTOeMBaHUS KpacUTENCH, a TakkKe JUis JNe3UH(PEKIUN U
Jera3aiuu.

* AKTVBHOW 4acCTbi0 XMOPHON W3BECTU SABNSETCH MMMOXNopuT
kanbums. Mo AencTBrem BOAbl M YINEKUCHOrO rasa (M3 BO3gyxa) v3 rumnoxnopura
ob6pasyeTcs HenpoyHast xnopHosatuctas kucnota (HCIO). AtomapHbii kucnopog,
06pasyoLLmniics Npu ee pasnoXeHnn, OKUCNAS Kpacutenu, otbenmeaeT ux:

H20+CO2 + Ca(ClO)2 —» CaCOs + 2HCIO 2HCIO—2HCI + 20 — 2HCI + 021

T'unc CaS0O42H;0 BcTpeyaercs B IPUPOJIE, IOITOMY €T0 Ha3bIBAIOT APUPOOHBIM
euncom. Ilpu narpeBannu (150—180°C) mprpogHOTO THIICA OH YaCTHYHO TEPSET BOY,
npeBpaiiasich B azebacmp wim sicoicenviti cunc (CaSOs), H,O:

2CaS04-2H;0 —218%C 5 (€a504),-H,0 + 3H,0

aebacTp

Cmech anebactpa ¢ BOJOH OBICTPO TBEPAEET; IPHU 3TOM anedacTp, MPUCOCTUHSS
BOJIy, BHOBB IIPEBpAIIaeTCs B THIIC. DTO CBOMCTBO ajebacTpa UCMOIB3YIOT B M3TO-
TOBJICHUHU XyJI0KECTBEHHBIX M3/CINH, B MEIUIIMHE — JUISL HAKJIAABIBAHUSI TUTICOBBIX
MIOBSA30K, & B CMECH C U3BECTHIO, IECKOM U BOJIOW — B CTPOUTEIBHOM JeJI€.

Brie 180°C runc nogHOCTBIO TEpsSET KPUCTAILUIM3ALMOHHYIO BOAY, IpeBpa-
masick B 6e3600nuiil eunc (CaSOs4) Wi mepmawiti eunc, KOTOPHIH, B OTIIMYUE OT aJie-
Oactpa, 00paTHO BOJly HE IPHCOCTUHSCT:

CaS04-2H,0 —218%C 5 450, + 2H,0

Kapouo kanvyus CaC, ucnionb3yeTcs B TEXHUKE IS TOTYUCHUS alleTHIICHA.

* Booy, cooepacauyro uonvt Ca’* u Mg”* 6 manvix konuuecmsax, Hag 2
80001, 4 8 OONILUUX KOAULECINEAX — HCECMKOIL.

Yamie Bcero 3TM KaTUOHBI B dKECTKOW BOJE HAXOAATCS B BUIE CUAP OHJIOB
u cynbdaros. JKecTkas Boja sl MHOTUX TEXHHUECKHUX 1€ PUE00 aK IIpu
KCTIOJIb30BaHUHU KECTKOM BOJIbI B TAPOBBIX KOTIAX OBEPXNOCTH Harpena
HBIX 3JIEMCHTOB 00Pa3yeTCs TOJICTBIN CJIOH HAKHIIH.

rom
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Haxunp oOpasyercs B pesynbTaTe NPEBPAILEHUS TUIPO- | imn va
KapOOHATOB B KapOOHATBI M CHOCOOCTBYET OOJBLIEMY [oOBEpXHOCTY
pacxoy TOIUIMBA (JIIEKTPOIHEPTHH), @ B PSIIIC CIYYaeB U OTEKTPYUHECKON
pa3pyLIeHHIO KOTJIOB, B pe3yibTaTe MX meperpesa. [Ipum C11Par
CTUPKE B JKECTKOW BOJIE KAUECTBO TKaHEH yXyAIIAeTCs U

PacxojlyeTcsi MHOTO MbLIa: /f/
2Cy7H35COONa + M* — (C17H35COO)2M~L + 2Na' . ; /
MBLIO (M2+ _ Ca2+, M g2+) L7

ITosToMy HEOOXOIMMO YCTPAHHTh KECTKOCTh BOJII, T.€. 0caauTh HoHbI Ca®t 1 Mg,
Paznu4garoT KeCTKOCTDh BOIBI KAPOOHAMHYIO (8peMeHHYI0) N HeKapOOHAMHYIO
(nocmosannyio). Kapoonamnasn unu epemennan sicecmkocms 00ycnoeiena npucym-
cmeuem 8 8ode 2udpoxkapboonamos xanvyus u macrus. KapOOHATHYIO KECTKOCTh
YCTPAHSIOT KUIITYCHUEM BOJIbI, ISHCTBHEM N3BECTKOBOTO MOJIOKA HITH COZIBI:

Ca(HCOs), 2% CaCOs+ H,0 + CO, T

Ca(HCO;3), + Ca(OH), — 2CaCOsd + 2H,0

[lpu kunstueHNH BOABI THAPOKApOOHATHI pa3jararoTcs, MpeBpamasch B Hepa-
CTBOpPHUMBIE KapOOHaTHI. VIMEHHO 110 ATOH MpUYHHE ee Ha3bIBAIOT 8PEMEHHOU HceCH-
Kocmyio. B mpupose oHa BO3HHMKAET B pe3yJibTaTae B3aUMOJAEHCTBUS YIIIEKUCIOTO
ra3a 1 BOJbI C U3BECTHAKOM U JI0JIOMUTOM:

CaCOs4 + CO; + H,0 — Ca(HCOs),

Hexapoonamuyio unu ROCHOAHHYIO JCECTNKOCb 600bl 00PA3VIOM CYIb@dambl u
XI0pUObl KATbYUS U MASHUSL.
[locTosIHHYIO KECTKOCTh YCTPAHSIOT IEHCTBHEM COJIBI W OpTOodochara HATPHUS:

CaSO4 + Na,CO; — CaCO3d + NaySOs4

Conotit 1 oprodocharom HATPHsSt MOKHO YCTPAHUTh U BPEMEHHYIO )KECTKOCTbD.

Takum 00pa3oM, MeToabl ocaxaenus noHos Ca’* u Mg’ onpenensiorcs npu-
pOIOH KUCIIOTHOTO OCTATKA, ‘‘COEAMHEHHOTO” ¢ STUMHU KaTHOHAMH.

Jnst ymsrueHust BoJIbl MPUMEHSIOTCS Takke KATHOHMUTBbL. MOHHTBI — meepovie
sewecmea, cooepaicawjue 8 coemM cocmage NOOBUICHBIE UOHDBL, CHOCOOHBIE OOMEHU-
8amMbCa ¢ UOHAMU BHeuwHell cpedbl. Ecy TIOABMKHBIM HOHOM SIBIISIETCS] KATHOH, HOHUT
Ha3bIBAIOT KAMUOHUMOM, €CIIA — aHUOH, TO — AHUOHUMOM. J]JI1 yCTpaHEeHHS JKECTKOCT,
BOJIBI MICTIONB3YIOT KATHOHUTHI — HOHOOOMEHHBIE CMOJIBI M AITFOMOCHIIHKATHI,
MEDp, Na2 [AleizOg . IleO] .

O011ast ’KECTKOCTb BOJIBI COCTOMT U3 CyMMBbI BDEMEHHOM U MTOCT!
OO0mas )XeCTKOCTh BOJBI ONPEACISACTCS YUCIOM MULTUMOFL ()
Ca’*u Mg, codeparcawuxcs 6 11 600bL.

Boxy ¢ o0mieii keCTKOCThI0O MEeHee 2 MMOJE
MMOJIB/JT — cpedHeli scecmrxocmu, 6onee 10 Mmo

Bona, ucnosnb3yemas B ObITY, HE J@IDKHA UMG
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* MpamMop ° rawieHasi U3BeCTb * U3BECTKOBOE MOJIOKO * U3BECTKO-
Basi BoAa ° XJIOpPHas U3BeCTb ° rMNcC * BpeMeHHasA U NOCTOAHHaA
)KECTKOCTb * 00LLas )KeCTKOCTb *®

_ NMpumeHeHUe n NpoBepKa 3HaHUN

1. Kakas peakuus He ”MeeT NPAKTHYeCKOT0 3HAYeHus ?

A) CaCO; — CaO + CO;

B) 2Ca + O2 — 2CaO

C) Ca0O + H20 — Ca(OH)»

D) Ca(OH): + CO2— CaCOs + H20

E) 2Ca(OH)2 + 2Cl2 — Ca(Cl0O)2 + CaCl2 + 2H20
2. Kakoe BelecTBo UCMOJIB3YeTCS AJ1s1 YCTPAHEHHsI KAaK BPeMEeHHOi, TAaK U NOCTOSAHHOI

JKEeCTKOCTH BOJBI?

A) NaxCOs3 B) NaHCO3 C) NaxSOq4 D) Ca(OH)2 E) Ca(HCO3)2
3. K xakoMy BelleCTBY OTHOCSITCS BBICKA3bIBAHUSA?

1. MOJY4YarOT 1O 3K30TEPMHUECKON peaKIuu

2. IpUMEHSIeTCS JUTS TTOTy9IeHHUsT XJIOPHOU U3BECTH

3. BXOJMT B COCTAB U3BECTKOBOM BOJIBI
4. ucnonbsyercs ans onpenenenus COz

A) Ca(OH). B) CaO C) HCIO D) Ca(HCO:s): E) Ca(ClO)2

4. ITo xakuM cxeMaM YCTPAHAKT BPEMEHHYIO0 KECTKOCTH BOZI])I?

100°C
1. Ca(HCO3), ———>

2. Mg(HCO3)2 + NaxCO3 —
3. Ca(HCOs3)2 + NaHCOs; —
4. Ca(HCO3)2 + Ca(OH):2—>
A)1,2,3,4 B) Tonbko 1 C) tonbko 4 D) tonbko 2 E)1,2,4

5. IIpucyTcTBHE KAaKMX COeIMHEHMIl Kalbuus (MJIM MarHusi) B Boje 00yc/1aB/IuBaeT, COOT-
BeTCTBEHHO, €¢ BpeMEHHYI0 U IOCTOSIHHYI0 3KeCTKOCTh ?
6. Yem 00yc/10B/1eHO 0TOCIHMBAIOIIEE CBOICTBO XJIOPHOH U3BecTH?

7. 3aBepuiuTe YypaBHEHHsI CNOCOO0OB YCTPAaHEHHSI BPEMEHHOW M TOCTOSIHHOW 3KECTKOCTH
BO/Ibl, YKa3aHHOIl B TeKCTe YPOKA, HO He OTPA’KEHHbIX COOTBETCTBYIOIMMHU YPABHEHUAMU

Ca(HCO3)s + ooo. = b + MgCL +..... . b+ ..

8. [Ipu pa3naoxkenun 122 kr kapGoHaTa KaJbUHUs BbIAETWIOCH 22 KI JHOKCHIA YIJepoa.
Boruncaurte MaccoByio 10110 (%) okcnaa Kaasuusi B TBepaoM octatke. M:(CaCO3)=100;
M(CO») = 44; M(CaO) = 56.

9. CKoJIbKO MHJUIMTPaMMOoB HoHoB Ca”* comepxkutest B 100 M BoabI ¢ oﬁﬁi KeCTKOCTh
7 MMOJb/11 (MOHBI Mg®" HE YUUTBIBAIOTCS).

10. CocTaBbTE ypaBHeHUSs MpeBpalleHUI.
Ca — CaH, —2 Ca(OH); —— CaCO; —% Ca > 5 Cas(PO
° rnaBa Z-viamu rpynn °




3]'IEMEHTbI NOArPynrbl BOPA.
ANFOMUHUA N EFO COEOAUHEHUSA

@ — YeMm 06ycCnoBreHoO LWMPOKoe NPMMEHEHME antoMUHUS U ero CrniaBoB B pake-
@  TO- M aBMACTPOEHMWU, a TaKKe B aBTOMOGUIbHOW NPOMbILUNIEHHOCTH?

ILLAUT Y LIS  B3aaumopeiicTBME antOMUHUA C KUCIIOTaMM U LerioYyamm

O6ecneyeHue: KyCo4KM antoMnHUS, 2 NPOBUPKK, CONsiHasi KUCIoTa, KOHLIEHTPUPOBAaHHbIA

pacTteop NaOH.

Xopa pab6oTbi: B ogHy M3 oByXx Npobupok, cogepXawmx no 2-3 Kycodka antoMUHKS, OC-

TOPOXHO npunente 5-6 MN COMSHOM KUCMOTbl, BO BTOPYH — pPacTBOp LUENoYM U

npocneanTe 3a NPOUCXOASALLUM.

Ob6cyauTte pe3ynbTaTthbli:

— Kakne npunsHaku XMM1M4ecKkmx peakumi 3aMeTnnm B Kaxaon npobupke?

— Kak HasbIBaloT BeLLEeCTBa, pearnpyoLme ¢ KUCNoTaMuy 1 wenoyamm?

— Kak, no Bawwemy, okcua 1 ruapokeva, anioMmmHns OyaeT pearMpoBaTh C KUCNOTaMM U Le-
noyamm?

— Kak moxeTe cBsizaTb 311 cBoicTBa Al ¢ ero nonoxeHnem B Neproguyeckon cucteme?

ANIOMUHMI pacnONOkKEH B MOATpyIIie 00pa; B 3Ty MOATPYIITY BXOASAT TAKKe O0p
B, ecanuti Ga, unouii In u mamnui Tl. Bce oHum sBnstorcst p-snemenmamu. Ha
BHEIIIHEM JHEPreTHYECKOM YPOBHE X aTOMOB HaXojarcs 3 amekTpoHa (ns’np).
[Toatomy, oTnaB 3TH 3 3IEKTPOHA, OHU B CBOMX COCJAMHEHUSX MPOSIBIISIOT CTEIICHb
oKucieHus +3.

Meranmaeckne CBOWCTBA 3JIEMEHTOB TOATPYIITEI O0pa BEIpayKEHHBI citadee, 4eM
y 3JIEMEHTOB MOATPYIIIIBI OCPUILIHS, PACIIONIOKECHHBIX B TOM K€ MEPUOIC.

B nmoxarpynme om 6opa k maniuio memaniuyeckue c8oUCmMed 803pPACMAOM:

B — memeramn, Al — metamt ¢ 0goticmgennvim xapakmepom, In u Tl — meTamisL.

Bce aneMeHThI moarpymnisl 6opa 00pa3yroT okcuabl THa R,Os, KOTOPBIM COOT-
BETCTBYIOT ruipokcuibl coctaBa R(OH)s. U3 runpokcuos:

B(OH); nmn H3BOs — kucnora, Al(OH)s, Ga(OH); u In(OH)3 — rugpokcust ¢
aM(OTEPHBIMU CBOMCTBAMHU.

OtkpbiTHE. BriepBbie B YNCTOM BHJE AMIOMUHHIA OBUT IOJIy4eH IIPH BOCCTAHOB-
JICHUH XJIOpUA aJFOMUHHS KaJlueM B OTCYTCTBUH Bo3myxa (1827 r., Benep, I'epma-
HUS).

IHono:xxenne B Ilepnoanyeckoil cucreMe W cTpoeHHe aToMa. AOMHU
3JIeMEHT 3-ro nepuojia, rmasHou noarpymnmnst [11 rpynmsr. BHGKT‘pé
atoma — 1s?2s%2p°3s?3p’.

MECTO CPEJ 2JIEMEHTOB U 1-€ — cpenn MeTaiuioB. Be
IuHeHud. BaxHelinue coegUHEHUS — aAnOMO
xopyuo (AlL03), xpuorum (Nas[AlFg]) u kaoau
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* AnroMocunukaTbl — Conv, obpas3oBaHHbIE OKCMOAMU anioMU-
HUS, KPEMHUSI, LLEMNOYHBIX U LLENOYHO3EMENbHBIX METANNOB, Hanpumep, HegesnuH
Na20-Al203-2Si02, nonesoti wnam K20-Al203-6Si0x.
B AsepbangxaHe antoMnHUIn BCTpe4aeTcs B COCTaBe MMHepana asayHuma
(K2S04- Al2(S04)3-2A1203-6H20) (MecTopoxaeHue 3ernvk [alukecaHCKoro panoHa).

Honyuenue. B npompinuieHHOCTH Al MOJTy4aroT 2JIEKTPOJIM30M paciuiaBa OKCHIA
amomuHus (0okeuTa) (2). s ocyIecTBIeH s AIEKTPOITI3a IPU OTHOCHTEIBHO HU3KOM
TeMIIepaType JEKTPOoNu3y noasepratoT paciwiaB He camoro ALOs [t = 2050°C], a ero
pactBop B pactuiaBieHHoM kpuonute (Nas[AlFs]). B aToM cirydae mportecc mpoTekaeT
ripu 950°C u cxeMy 3J1eKTpOIN3a MOXKHO MPEICTABUTh TaK:

aHon u3 / Ny3blpbKK Bbl-
rpacputa - AenstoLierocs
Kucrnop
»
kaToa u3
rpacmta — | 3MNeKTPONUTM-
Yyeckas (cTanb-
pacnnaBneHHsbli Has) BaHHa
anekTponuT
(6okemT)
-3
pacnnaBneHHbIN 2RO 950° C > 4A1 + 30,1 pacnnaeneHHbIi
anioMMHUn  —| . antoM1H1N

ynpoleHHass — |
cxema npoliecca

(a) MonyyeHne anoMUHUSA NyTEM 3MneKTponuaa

OTHM METOZOM JIIOMHHUI MOTY4YaroT U B HAIIEH peciyOIMKe.

duznyeckue CcBOiicTBA. AIOMUHUN — cepeOpHucTo-0emoro mBeTa, JETKHi
(p=2,7 T/cM?), mnacTHUHBIA U Jerkomnaskuii (660°C) metamt. Io amekTpuueckoii
MIPOBOJIUMOCTH YCTYIIAET TOJIEKO cepedpy, Menu u 30510Ty. [Ipn remmepatype 600°C
OH CTAHOBUTCS XPYIIKHM U €TI0 MOXKHO IPEBPATUTH B IIOPOIIOK.

XuMnuyeckue cBoiicTBa. ANIOMUHUIN — CUIBbHBIN goccmarnosumens. Ha Bo3nyxe
OH MTHOBEHHO OKHCJISICTCSI, TOKPHIBASICh OKCHUHOW TUICHKOW. AJTFOMUHUH, TTOKPBI-
TBII OKCUJIHOM IUIEHKOW, ¢ BOJOM HE pearupyer. Eciu MOBEPXHOCTb aIOMUHHUS
npotepeth conbio pryT (HgCly), TO OKCHIHAS TUIEHKA pa3pyliaeTcs, U alllOMUHUN
BBITECHSIET PTYTh U3 €€ CONH. PTyTh U allfOMUHUI 00pa3yIoT aManbraMmy aloMUHUS
(Alamansr.), KOTOpAs fajiee MPU OOBIYHBIX YCIOBUSIX pPEarupyer ¢ BOAOM:

2Al(avamr) + 6H,0 — 2A1(OH); + 3H,T

[Ipu HarpeBaHUM AFOMUHUH B3aMOICHCTBYET ¢ HemeTauiamu (S, N, P u np.):
4A1+30, L5 2A1L0;  2A1+3S ' ALS; 2A1+ 3@%

* BriepBble mOTy4HiI aManbramMbl CTRGHIIHS
Amanveama — CrIaB METAUId; FOILIUIC TBOpE-

HHUEM 3TOr0 METajIa TH.
° rnmaea 2 *\WMetann aBHbI

Xem¢ppu [leBu
1778 — 1829
AHTTTHACKHN XUMHK




C BOZOPOIOM aMIOMUHHI HEMOCPEICTBEHHO He 83aUMOO0eLiCmayem.

[Tpu 0OBIYHBIX YCTIOBUSIX ATIOMUHUI HE pearupyeT ¢ O4eHb pa30aBICHHON U KOH-
LIEHTPHUPOBAHHON a30THOM, a TaKXe KOHLIEHTUPOBAHHOM CEPHOM KHUCIOTaMH; B 3TUX
cpenax oH naccusupyemcs. B consHOW u pa30aBIIeHHON CepHON KHUCIOTaX alfOMH-
HUI pacTBOPSIETCS, BHITECHSS BOAOPOL:

2A1 + 3H,SO4(pas6) — Alx(SOs); + 3H, T

AmomuHm BoccTaHaBnuBaeT MHorue Metamiel (Fe, Mn, Cr, V, W) u3 ux okcu-
JIOB TI0 SK30TEPMUYCCKUM PEAKIUAM. BOCCMAHOGNEeHUe MEMALI08 U3 UX OKCUOO8
AnOMUHUEM HA3bIBAEMCSl AIIOMUHOMEPMUEIL.

CMech aTFOMUHUEBOH TIBUTH ¢ XKenne3Hou okanuHoi (FesO4) B MOIBHOM COOTHO-
eHUH 8:3 HA3BIBAIOT MepMUmoM, a caM MPOIEeCC, MPOUCXOISAIINA MEXITY HUMU —
MEPMUMHOL C8APKOU:

8Al+3Fe;0, — 9Fe +4A1,0; +Q

TEePMUT

3a cueT Tenna, BbIAENSEMOro B Xo4e TEPMUTHOW CBapKK, XXeneso nna-
BUTCA, N 3TO NCNOJIb3YyEeTCA NPU CBAapKe pesibCoB.

Bl o _ N T
b — TepMnTHasA cBapka penbCoB CnocoboM antoMUHOTEPMUL;
C — penbC nocrne TEPMUTHOM CBapKM.

Kak snemeHT ¢ 1BOICTBEHHBIMU CBOMCTBAMU AJIIOMUHUIN TaKXe B3aUMOJICHCTBY-
eT U C IIeJI04YaMu:
2A1+2NaOH + 2H,0 -1 2NaAlO, + 3H,T

METAAIIOMUHAT HATPUA

Onpenenenne. J[ns onpenenenus nona Al*" B pacTBop comu amoMuHus 100aB-
JSFOT pacTBOp miesoun. [Ipu sToM BhIMagaeT Oenblil CTYIEHUCTHIH 0CafloK THIPO,
cuna amomuaMs. [Ipy u30BITKE MIEN0YHN 0CaZoK pacTBopseTcs (oOpasyroTcs\pa
BOPHMBIE aTFOMHHATBHI): . o

AP* +30H — AI(OH):y — N9 5 NaAO,

Oxcun amomunnsa AL, O3 — TBepioe BeliecTBO Oe@oro msera, meses np
BEICOKOH Temmepatype (2050°C). B mpupose Bcgpedactc UJIe KO, au 0
MPOU3BOIHBIX.

e\




e [po3payHble KpuCTanmbl KOPYHAA CUHEro LiBeTa Ha3blBalOTCA
candwmpamm, kpacHoro LgeTa — pyouHamum (d). /Ix ncnone3ytot B kayecTBe aparo-
LEHHbIX YKpaLleHUi, a pybuH NpuUMeHsIETCS B M3rOTOBIIEHMU MEXAHU3MOB 4acoB, B
ANeKTpoTEXHMKE — Na3epoB. KopyHa Takke NpMMEHSIETCs B TPON3BOACTBE HaXAa4yHON
Oymarm 1 TOUUnNbHbIX KAMHEN.

BoKeuT KopyHA

(d) MpupoaHble MUHepanbl okcuaa antoMuHUA

B naGoparopuu okcuj| alrOMHHHUS MOXKHO TOJTYYUTh ITyTEM CXKHUTAHHS MOPOIIKA
ATIOMUHUS B KUCTIOPOJIC WIIK TEPMHYECCKUM PA3TI0KEHUEM MHPOKCUIA ATTFOMUHUS.

B npombimierroctr Al,O3 momygarot nepepadoTkoi OOKCcHUTa.

Kak am¢oTepHsIii OKCH]I, OH HE paCTBOPSAETCS B BOJIC U € Hell He pearupyet. OH
B3aMMOJICHCTBYET KaK ¢ KUCIOTAMH, TaK M C IICI0YaMU:

6HCI +A1,03 — 2AICI; + 3H,0 2NaOH+ALLO; cmasrene , 9NaAlO, + H,O

I'mapoxcun amromuans AI(OH); — BemectBo 6eoro 1Bera, HEPaCTBOPUMOE
B Bojie. ET0 MOXHO IMONY4YUTH NEWCTBHEM pacTBOpA IIEJOYH Ha PacTBOP COJH
AJIFOMUHUA .
AICl; + 3NaOH — AI(OH)34 + 3NaCl

lanpokeny anroMuHMsA, Kak aM(OTEPHBIN THIPOKCH/I, B3AUMOICHCTBYET C KHUC-
JIOTAaMH U IIET0YaMU:

3HCI + AI(OH); >AICL +3H,0  NaOH+AI(OH); —cmasrenie . NaA10,+2H,0

IIpumeHnenue. ATIOMUHHMNA HCIIONB3YETCS B U3TOTOBJICHUH IIPOBOJOB U AJIEKTPO-
MPOBOJIOB, KYXOHHOH MOCY/IbI, (DOJIBIH JIJIsI YIIAKOBKH MUIIEBBIX TPOAYKTOB, KOH/ICH-
CaTopoB, B3pbIBYATHIX BellecTB (ammonara — AI+NH4NOs3), cruiaBa ¢ kpeMHUEM —
cunymuna (Al+Si). Ero crmaB nropamtoMHHHIA IIMPOKO MPUMEHSETCS B CaMOJIETO-
CTPOSHHH U JIp. 00JIACTSX POMBIIIICHHOCTH.

Ero ncnonb3yloT npu BOCCTAHOBIICHHH OKCHUIOB METAIJIOB. AJIOMHHUHN Takke
NPUMEHSETCS sl 3alUThl CTANBHBIX M YYTYHHBIX HM3JEIUA OT KOPPO3MH MpPU UX
anumupoganuu. Arumuposanie — NPOLEcC HACHIEHUS IOBEPXHOCTH H3EIHUS al
MUHHEBOW MBUTBIO TIPU BHICOKUX TEMIIEPATypax.

IIpumeyanue. [Ipeumyinecrsa arOMUHUEBON KYXOHHOU nocym)t TOSA

cpeacTBaMi, OHM HC TPUTOAHBI IJISI IIPUTOTOBJIC
KHCITYIO U ICJIOYHYIO CPpEAY, IOCKOJIBKY BO BPEMA 3

° rnmaea 2 *\WMetann



OKCHJIa aJIFOMUHHS Ha TIOBEPXHOCTH METAIlIA pa3pylIaeTcss U METAJUINIECKUH aro-
MHUHUI HEMOCPEACTBEHHO WM IYTEM B3aUMOJEHCTBUS C IHUILEH IONaJaeT B
OpraHu3M YeJIOBeKa, OKa3blBas BpegHoe BozneiicTBue. UTOOBI yCTpaHHUTH 3TOT
HETraTUBHBIA (pakTop, ceifuac MHOTHE OBITOBBIE TOCYABI C BHYTPEHHEHW CTOPOHBI
MTOKPBIBAIOT HEPKABEIOIIEH CTAIIBIO.

o6paseuy

Iony4yeHue BOAOPOIA C YHACTHEM AJTHOMHUHHS
CKOJIBKO JTUTPOB (H.Y.) BOJOPO/A BBIICIUTCS TPH B3aUMOAEHCTBUH 5,4 T aTIOMUHUS
C M30BITKOM COJITHOM KUCIOTHI? Af(Al) =27.
Pemenne:

Io ypaBHEHHIO PEAKIMU BHIYUCIHM 00bEM 00Pa3yrONIErocs BOJOPO/IA:

SAr - 541672

2A1+ 6HCI — 2AICL;+ 3H, T x=———""=672n

227r 67,21 S4r

3apaua. [Ipu nefictBun n30bITKa KOHIIEHTpHpOoBaHHOTO pacTBopa KOH Ha cmeck, cocTo-
SIITYTO U3 METU ¥ AIFOMHHIL, 001iel Mmaccoi 10 1, Beraemmnocs 4,48 i (H.y.) Bo-
nopona. Beramcnnre maccoyto oo (%) Al B ucxomHo#H cMecH.

* GOKCUT * KOPYHA * aNtOMUHOTEPMUST * TEPMUTHasA CBapkKa ® TEPMUT ©

_ MpumeHeHMe ¥ NpoBepKa 3HAHUN

1. Uto omm60uHO 1151 amomunns (13Al )?

A) nerkuii MmeTann B) nerkoruaBkuii Mmetana
C) s-ameMeHT D) ero MOH OMpEeAENSIOT PACTBOPOM LIETIOYH
E) oOpasyet amdoTepHbIit OKCUI U THIAPOKCHU]T

2. Onpenenure Bemecrsa X, Y u Z.

Al(amaner.) + HO  — X + HT Al+NaOH + H.0 —‘5 Y + H)T

Al+NaOH + H.O —» Z + HT
1.A(OH);  2.NaAlO:  3.NaAlO»2H:0 4. ALO;

3. 3aBepuminTe cXeMbl peaKLUii 1 0TMETbTE YPABHEHHUs], 0TPAKAIOLIHE METO/ ATIOMUHO-
TePpMHH.

1. AIC + K 2. Al + Cr.05 - 3. Al + Fe;s0s4

4. 3aBepuIuTe cXeMbl BO3MOKHBIX pPeaKIuii.

1LAI+ N, -5 2.Al+C—5 3.Al +S—'5 4. Al +Ch—5 5 Al +H,—

5. CocraBbTe (popMyJibI HUTPUAA ATIOMHHHUA U KapOuaa anioMuHus. Beruncanre crenex
OKMCJIEHHS 230TA U YIJ1epoaa B ITUX COeTUHEHHUSX.

6. Ha xakux cBoiictBax Al u ero cnjiaBoB 0CHOBBIBAaeTCsl UX NPUMeEHEHHE B TeXHUKe?
7. Beruucaure maccoByio 10110 (%) Al2O3 B 60KkcuTe, €M H3BECTHO, 'go M TOJHO K

8. CocTaBbTe ypaBHeHUsI PeBPaLLIEHUIA.

TpoJu3e 1,2 ToHHBI 60KcHTa ObLT0 OTY4YeHOo 0,54 ToHHbI Al. Mi(Al 102.
Al AICL; 25 AI(OH); 35 ALQ; —* 2 2H>

9. Hanumure pedepart Ha Temy “MeTasjibl B TEXHH

T




L] ososuoruncsananus

1. Onpenenurte o1iM00YHOE BHICKa3bIBAHME.
A) CUIBBHHHUT — COJIb JBYX IIEJIOUYHBIX METAJIIOB
B) anexrponuzom pacriaBoB NaCl u KCl nmony4aroT cOOTBETCTBYIOLIMN METasL
C) NaH umeer HEMOJICKYJIIPHOE CTPOCHHE
D) cTeneHb OKHCICHHS BOJIOPOJIA B THIpHIE Kamus —1
E) B mpompIinuteHHOCTH Na IMOJTy4aroT 3JIEKTPOIM30M BoHOTo pactBopa NaOH

2. Kakue cBoiicTBa MeTa/1l1I0B Bo3pacTaloT B psiay Be, Mg, Ca, Sr, Ba?
1. sHeprus MOHU3ALUHI 2. METaJUIMYECKUES CBOMCTBA

3. BOCCTAaHOBHUTECJIBHEBIC CBOﬁCTBa 4 QJICKTPOOTPHUIATCIBHOCTD
A) 12,34 B) 1,23 023 D)l4 E)1,3

3. llepennmuTe cXxeMbl peaKuii B TeTPaAb 1 3aBepPIINTE UX.
1. Al + Cr,0; 2.3C + CaO 3.Ca+P->
4.Li+0,—% 5. Na+0,—> 6. LiH + H,O—

4. Kakoe BbIpa:keHHe He OTHOCHTCH K KaJbIHIO HJIU €ro HOHY?
A) cepeOpucTo-0emnbiif MeTaim  B) TspkenbIil MeTa C) nmerkoruIaBKui MeTamt
D) Ca menee aktuBeH, ueM Ba  E) ero moH ygacTByeT B CBEpTHIBAEMOCTH KPOBH

5. Kakne MoHbBI 00yc1aBJIMBAIOT BPEMEHHYIO KECTKOCTh BOAbI?
A) Mg?*, Ca?t, HCGs B) Mg*, Ca?*, CO3%~ C) Mg?, Ca**, s03%~
D)K*, Ca?', HCGs E) Na', Ca*", CO%"

6. Ilepennuure cxeMbl peakuuii B TeTpaab U 3aBepLIUTE HX.

1. Al+NaOH + H,0 —* 2. ALO; + NaOH —
3. Ca(HCOs), + Ca(OH), — 4. Ca(HCO3), +Na,COsz—>
5. MgS04 + Naz;PO4 — 6. CO,+ H,O + CaCO3 >

7. Kakoe BbIpa:keHHe OTHOCHTEIbHO KeCTKOCTH BOABI OIING04YHOE?
A) paznmuaioT KapOOHATHYIO W HEKapOOHATHYIO JKECTKOCTh
B) pa3nuuatoT BpeMEHHYIO U TOCTOSHHYIO KECTKOCTb
C) ycTpaHSIOT IefiCTBHEM COJIbI
D) nucTunnsiimeit Boibl YCTpaHSIOT 00a TUITA )KECTKOCTH
E) Boza, ucnone3yemas B OBbITY, JOJDKHA UMETh JKECTKOCTD BBIIIE 7 MMOJIB/JI.

8. Yka:xxuTe BepHble BbICKA3bIBAHUS. AJTIOMUHUIA ...
1. Ipr OOBIYHBIX YCIOBUSIX MMACCHBUPYETCSI KOHIIEHTPUPOBAHHON CEPHON KHCIOTOM
2. Ipy OOBIYHBIX YCIOBUAX MACCUBHPYETCS KOHIICHTPUPOBAHHON a30THON KUCIIOTOM
3. ¢ pTyThIO 00pa3yeT amaabraMmy
4. Ha BO3IyXe MOKPHIBAETCS OKCHIHOM TUIEHKOM
5. B BUJIe HOHA B PacTBOpE HE ONPEIeNAI0oT AEUCTBHEM PacTBOpa LIEIOUH
A)1,234,5 B)2,34,5 C) 1,234 D) 1,3,4,5

9. CKOJIbKO IrPaMMOB JIMTHS JI0JI’KHO NPOPearnpoBaTh ¢ BOJAOM, YTODBI
pox 00beMoM (H.y.), pPABHBIM 00beMY B0OJ0PO0/1a, Bbl/1€JIEHHOT0
69 r naTpus ¢ Bopoi?A(Li) =7, A(Na) = 23.

10. Kakoii u3 meraio Mg, Ca u Ba, B3ITBIX B 01
JeiiCTBHHU ¢ H30BITKOM COJITHOW KHCJIOTHI 00pa3yeT H

° rnmaea 2 *\WMetann



a METAIJIbl MOBOYHbLIX MOArPyMnn

n KPATKVIVI OB30P METAIJTOB NMNOBOYHbLIX MNOArPYIm.
XKEJIE30. OKCUAbl U TUOPOKCUAbI XEJIE3A

@ — Kakon meTann Han6ornee LUMPOKO UCTOJb3yeTcA B TexHuke? NMoyemy?
&

DNEeMEHTHI MOOOYHBIX MOArpyMI 0ONbIINX (4—7) NEpUOIOB HA3BIBAIOTCS nepe-
X0OHbIMU dNleMeHmamy. B KaKI0M epruoJie 3TH 3JIEeMEHTHI PACiONOXKESHbBI MEKY S-
9JIEMEHTaMHU U p-37eMeHTaMu. Kak mpaBuiio, Ha BHEIIHEM SHEPTETHYECKOM YPOBHE
HX aTOMOB OJMH WJIM JIBa S-3JIEKTpoHa, a d- u f-moxypoBHU BTOpOro (B ciydae d-) u
TpeThero (B ciayydae f-) cHapy U ypoBHSI 3aOHEHbI uacmuyro. [103ToMy X UHOTIA
Ha3pBalOT d- u f-amementamu. (B atomax memm, cepebpa u 3070Ta d-MMOAYpPOBEHB
nonHocThIo 3aBepie (d'°).

VY nepexomHbIX d-371€MEHTOB BAICHTHBIMHU DIICKTPOHAMH SIBISIOTCS S- U d-I1eK-
TPOHBI.

[epexonHble 37IEMEHTHI UIMEIOT PSiJi XapaKTEPHBIX OCOOCHHOCTEMH:

1. Bce onu memannvt;

2. MHozue npossnsiom nepemMenHvle CmeneHu OKUCIeHUs,

3. Hx uoHwl u coeounenus 4acmo OKpauieHul.

O3HaKOMHUMCSI CO CIIOCO0aMH MOJTyYEeHHs, CBOUCTBAMHU U IPUMEHEHUEM Hanbo-
Jiee BaXKHBIX, C MPAKTHYECKOH TOUKM 3pEHUs, METAJUIOB MMOOOYHBIX HMOATPYMI —
Jrcenesa, meou, YUHKA U Xpoma.

ﬂeﬂ TeNIbHOCTb B3anmopeincTBue xenesa c Kucrnotamm

O6ecneyeHune: xenesHble CTPYXXKU, CONsAHas KucrnoTa, pa3baBrneHHas U KOHLEHTPUpOoBaH-
Hasi cepHasi KMCNoTa, KOHLLEHTPUPOBaHHas a3oTHas KUCnoTa, 4 Nnpobupku, cMpToBKa (onbl-
Tbl crieayeT NPOBOAUTL B BbITAXKHOM LiKady!!!).

Xopa paboTbl: B kKaxayto 13 4-x npodupok nomectute no 0,5 r KenesHbIx CTPYXekK; B 1-10
NpoBupKy HanenTe HEMHOTO COSSIHOM, BO 2-10 U 3-10 — pa30aBneHHON 1 KOHLEHTPUPOBaH-
HOW CepHOMW, B 4-y0 — KOHLIEHTPMPOBaHHOW a30THOW KMCNOTLI 1 HabnoganTe 3a NPOUCXO;
Aawmm. HemHoro noroas npobupkn ¢ KOHLEHTPUPOBAaHHBIMK KMCnoTamu cnabo Harpen
O6cyauTte pesynbTrarthbl.

— B kakmx npobupkax B OTCYTCTBUWM HarpeBaHusi Bbl Habnopanu nﬂHaKM

peakumn?
— Y70 BbI 3amMeTVNM B NPOBUPKaX C KOHLEHTPMPOBAHHBIMU KUCIOT,

OTtkpoiTHe. JKene3o o19M U3BECTHO C JIpe
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Hono:xxenue B Ilepuoanyeckoii cucreme u crpoenue aroma. JKeneso pacmno-
JIOXKEHO B 4-0M niepuojie, B mooounoi noarpynme VIII rpynmsl. DinekTpoHHOE CTPO-
enne ero atoma — 15*252p®3s*3p®3d°4s?, 1.e. xeneso — d-onement. B coenunenusax
TIpH TI0Tepe 45’ FIEKTPOHOB OHO TIPOSBISET CTENEHb OKUCIEHHUs +2, a IPU MoTepe
eI1Ie OJTHOTO 3JIEKTPOHA (OHOTO U3 d-3JIeKTPOHOB) — +3.

Haxoxnenue B mpupoae. JKenezo, mociie amOMUHHS, SBISeTCs Hambolee
pacIpocTpaHeHHBIM B IPUpoe MeTaiioM (o Macce 5,1%). Berpeuaetcs rnaBHbIM
00pazoM B BUJEC KHCIOPOJHBIX M CEPHHUCTHIX COCTUHEHUH. BaKHEHTNMU W3 HHUX
apnstores: maenemum FesOs (MarHUTHBIN Kene3Hsk), cevamum Fe,Oz (kpacHbIi
xene3usik), aumonum Fe;O3-nH,O (Oypsolit sxenesnsik), nupum FeS, (cepHblil uan
JKene3HbIi kodenan) u cudepum FeCOs (oxene3nsiit mmar). MoHBI kene3a BXOIAT
B COCTaB MHOTHX MHUHEPAIBHBIX BOJ U TEMOTIIO0MHA KPOBH.

B Azep0aiimxane xene30 Bcrpeyaercst Ha JlamkecanckoM kene3HoM u Ouius-
YaiiCKOM MOJTUMETAJUTMYECKOM MECTOPOKICHHUSX.

MwuHepansl xenesa:
rematut (a) n cupeput (b)

IMonydenne. JKenezo MOKHO MOMYUUTh JIEKTPOIU30M BOJHBIX PACTBOPOB COJIEH
JIByXBaJICHTHOTO JKeJie3a 1 BOCCTAaHOBJICHHEM €0 OKCHJIOB:

Fe,O3 + 3H, - 2Fe + 3H,O 3Fe;04 + 8Al—L5 9Fe + 4A1,0;

B nmpowmbInmeHHOCTH keie30 (B BUIIC YYTYHa W CTaJId) MOJY4YarOT BOCCTAHOB-
JIeHWeM, B OCHOBHOM, okcrja kene3a(lll) Mmonookcuaom yriepona:

Fe,O; +3CO —t 2Fe +3CO,T

du3nueckue cBoiicTBa. JXKee3o — Onectsmuid, cepedprcTo-0e10ro IBETA Iac-
TUYHBIA MeTaul. XOpOIIO MPOBOAMUT TEIUIO U 3JeKTpudecTBO. OHO OTHOCHUTCSA K
TxensiM (p=7,87 T/cM’) u TyromnaBkuM (t,;=1539°C) metanmam. JKeneso jerko
HAMarHUYUBACTCA.

Xumuueckue cpoiicrBa. JKenezo — meramn cpenHeil aktuBHocTH. OHO pearu-
PYET ¢ IPOCTHIMU H CIIOKHBIMHU BEIIECTBAMHU:

4) C KHCJIOPOJIOM U APYTUMH HEMETaJIJIaMH

3Fe + 202% Fe;0q4 Fe+S_t,
KCJIC3HAs OKaJIMHa
(B FeO-Fe O3 crenens okucneHus xene3a +2 u +3 COOTBETCHBEH
apamu

b) ¢ BIa’KHBIM BO3yXOM, a IPH BEICOKOH TeMIepaTy JISTHb

4Fe+ 6H,0 +30, — 4Fe(OH); 3Fe+4 ap) —QFe;04+ 4

BJ'[a)KHLII/I BO3IYX
e rmaBa3 ° OYHb|
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¢) ¢ paCTBOpaMH COJIE MEHEE aKTUBHBIX METAIIJIOB
Fe + CuSO4 — FeSO4 + Cu
d) ¢ consHOM 1 pa30aBICHHONW CEPHOU KUCIOTaMH
Fe + H,SO4(pas6.) — FeSO4 + HyT

KoHIIeHTprpOBaHHO CEpHOI U a30THON KHCIOTAMH JKEJE30 MPU OOBIYHBIX YCIIO-
BUSX NMACCHBHPYeTCH U C HUMU He pearupyerT. IIpu HarpeBaHMU OHO pearupyer c
HUMH CIIEAYIOIIAM 00pa3oM:

2Fe + 6H,SO4(xonm) —s Fex(SO4)3 + 35S0, T + 6H,0
Fe + 4HNOj(xonw) —s Fe(NO3);+ NOT + 2H,0

Mpumeyanue: [lpu neiicTBUM Ha KENe30 COJSHOW MM pa30aBIIEHHON CEpHOW KHCIOTAMU
00pa3yroTCs COJIM ABYXBAJEHTHOIO XKele3a, a MPU COKUTAHUHM JKeJle3a B XJIOpEe WM Harpe-
BAHWU C KOHLIEHTPUPOBAHHOM CEPHOM MM a30THOW KUCIOTAMH — COJH TPeXBaJE€HTHOIO
xKeJesa.

Onpenenenne. J{ys onpenenenus nonos Fe** B pacTBope MCIONB3YIOT MIENOY.
B npucyrctBum menoun oOpasyeTcs 3eJIeHOBaThI ocanok ruapokcuaa xemnesa(ll),
KOTOPBI ITTOCTETIEHHO OypeeT Ha BO3IyXe:

FeCl, + 2KOH — Fe(OH){ + 2KCl

Onpenenenne nonos Fe** B pacTBope 0CHOBBIBAETCS Ha 0OPa30BAHUM KPaCHO-
Oyporo ocasnka runpokcuna xenesa(lll) mpu geiicTBuu 1menoyeii, a Takke KPOBaBO-
KpPacHOTO pacTBOpa MpH JCUCTBUHU POJIAHUIOB, HAIPUMED, POJIaHUIA KaJIHs:

FeCls + 3NaOH — Fe(OH);d+ 3NaCl  FeCly + 3KSCN — Fe(SCN); + 3KCl

KpacHO-0yporo 1era PacTBOp KPOBABO-KPACHOTO [[BETA

Oxkcupsl xenesa — FeO, FesO4 n FeoO3; — TBepable BelecTBa, HEpaCTBOPUMEIE B
BOZIe, HO pacTBopuMble B kuciorax. FeO obmamaer ocHoBHBIMH, Fe,O3 — cmabo
ampomepnvimu coiicrBamu. Fe;04 (FeO-Fe,O3) — cMelianHblii OKCUI:

Fe;04 + 8HCI — FeCl, + 2FeCls + 4H,O

Oxcun xene3a(ll) momyuaror BoccraHoBieHuem oxcuma >kenesa(lll), a oxcua
xkene3a(lll) — repmuaeckum pazioxerneM ruapokcua xenesa(lll), B mpomermme
HOCTHU — C)KUT'aHUEM IIUPUTA:

Fe,O; + CO —t 2FeO + CO,T Y




-

4

I'uapoxcuanl xkene3za — Fe(OH), u Fe(OH); monmyvaror neiictBuem Imenodeii Ha
pacTBOpHI COJIEH IBYX- M TPEXBAIEHTHOT O Xkene3a. [ napokeun sxenesa(Ill) moxyqaror
Takke okucieHueM ruapokcuna skenesa(ll). Crnoco6uocTs monoB Fe?'  merko
OKHCIIATHCS — XapaKTEHOE UX CBOMCTBO.

Fe(OH), nposnser ocnosnuvle, Fe(OH); — cnabo amgpomeprnvie cBOWCTBA, T.€.
rugpoxcu xenesa(Ill) 6onee cnaboe ocHoBanue, uem ruapokcus xeneza(ll).

B opraHuame B3pocnoro 4yenoBeka okoro 4-5 r xenesa. XXeneso —
cocTaBHasi YacTb reMOrnobuHa KpoBuW, MEPEHOCSLLIErO KUCMOPOA, U3 Ner-
KX K knetkam. MHorve dgpepmeHTbl — coeamHeHus xenesa. Hambonee
6oraTbl Xene3om neyveHb U ceneseHka. pn ManokpoBMM peKoMeHOYT
nuLy, 6oraTyto xene3om (rpeyky, A6noku, NCTba canara).

* 351eMeHTbl NOGOYHbIX noarpynn ¢ remaTut ¢ cuaepuT ¢ HamarHu-
YunBaHue * poaaHUA Kanusa ¢

- MpumeHeHMe M NpoBepka 3HAHUM

1. ITo kakoii cxeMe :keJie30 He MOKeT 00pa30BaThCsi?
A)Fex03+ H, 4 B) Fe203 + Al -4 C) FesO4 + Al——
D) Fe;Os+ Cu —> E) FesOs+ CO
2. C 10MOUIbI0 KAKOT0 BELIECTBA MOKHO onpeaeautsh uonbl Fe** u Fe’* B pacrope?
A) H2SO4 B) KOH C)KCl D) HNOs E) Cl

3. 3aBepmmTe cXeMbl H OTMETbTe YPABHEHHUs PeaKLuii, B KOTOPbIX 00pa3yiorcs coiu II-paieHT-
HOT0 KeJie3a.

1. Fe + HNOs(xom.) —
2. Fe + HCl(koH1.) >

3. Fe + H2SO4(pasz0.) —

4. Fe + H2SO4(xon1.) —>

5.Fe+Ch—
4. IToueMy 371eMeHTbI HODOYHBIX NOATPYNI 4-7-I0 EPHOAOB Ha3bIBalOTcs d- M f-aementamu?

5. Ilo xakomy ¢u3uUecKOMY CBOICTBY JKejle3a ero MOKHO OTJIUYUTH OT 0OJIBIINHCTBA APYTHX
MeTaJI0B?

6. Kakas u3 creneneii okucienusi +2 uiu +3 6oJiee XapakTepHa /151 coenHenmii :kesie3a? B kakom
M3 ITHX COCTOSTHUIA OKHCJIEHHS1, COeTMHEHNs JKesie3a DoJiee yCTOiYMBBI HA BO3AyXe?

7. Macca :keJie3HOil JIaCTHHBI, ONylIeHHOH B pacTBop cyiabpara meau(Il), yseauuunaach
Ha 0,2 r. Beryuciure, CKOJIbKO IPAaMMOB M€IH BBIIEJIMJIOCH HA MTOBEPXHOCTH
mnactunbl? A((Fe) =56, A(Cu) = 64.

JKeJ1e3H QI
8. CocraBbTe YpaBHeHHSsI TPeBPAIEHUI.
1. Fex0s —5 Fe —2 FeCl, —2-» Fe(OH): —* FeQg—>» H&SO4 eCl
2.Fe ', FeCl; —2 Fe(OH)s —» FexOs ;ﬁ)s 5, Fe(SON);
e maBa3 ° ann OYHb| rpynn °
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n nPOVIBBO,U,CTBO YYT'YHA U CTAIN

— B kakoM Buge xerne3o o6bIYHO UCNoNb3yeTcA B TexHuke? Movemy?
¢ - Mouemy 4yryH v cTanb NONy4alroT He U3 YUCTOTO XKere3a, a U3 Kerne3HbIX pya?

* Yyzyn — cnnas sicenesa, codeparcawuii om 2 00 4% yenepooa, a maxoice Kpem-

Hus, mapeauya, ocgopa u cepoi.

(kokc + pyaa + dntoc)

Ha ocHoBaHWn ypaBHeEHWUI
MpoLLEeCcCcoB, NpoTeKatloLMX B JOMHE,
OTBETLTE Ha BOMPOCHI.

\ [OMEHHbIN ra3

— Mouemy B fOMHY (CBEPXY) B
= R
_5-'920#02 2Fe;0,+ CO; (yp.3)

BHayare nofatoT He pyay, a KOKC?

— Npwn kakom Temnepartype
Ha4YMHaeTCsl BOCCTAHOBIEHME
pyAbI?

— MNoyemy B fOMHe Temnepatypa
nogHumaeTcs Bbiwe 800°C?

— B kakon nocnegoBaTenbHOCTH
N3MeHseTCHa cocTaB pyabl Npu
BoccTaHoBneHnn Fe,0,?

HarpeTbIi 4O
800°C
N—g0o3gyx+0,

(a) AomeHHas neyb

UyryH mojiydarot B oomennou neyu (a). s momydeHus yyryHa B JJOMHY 3arpy-
)aroT 1o ouepenu — BHadane xokc (C), 3ateM cMmech arcenesroli pyowi (Fe,O3 mmu
Fe304) ¢ ghiocom (06b1ano CaCOs). CHuzy noMHbI ogaercs HarpeTbiil 10 800°C u
o0OramieHHbId KUCIOPOAOM BO3ayX. [lon AeHCTBHEM MOJOTPETOro BO3IAyXa KOKC
9K30TEPMHUUYECKHU Cropaert, U Temneparypa nossimaercs 10 2000°C (yp. 1). O6pasyto-
muiicst CO,, pearupys ¢ pacKaJeHHBIM KOKCOM (yriem), o0pa3yeT MOHOOKcUO yene-

pooa (yp. 2),
(1) C+0, 5 CO+Q (2) CO,+C +5,2C0O0+Q

KOTOPBIH BOCCTAHABIINBACT OKCHIBI JKelie3a 10 CBOOOTHOTO METalIa MO CXe
Fe O3 ﬂ) Fes;0q4 ﬂ) FeO 5 +CO
yp- 3 yp. 4 w. 5
(6onee moPOOHO OTHOCUTEIBHO PEaKInH, TBaEMbIK yp. 3— .
JTOMHEI ).
44
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YacThb kenesa, pearupys ¢ pacCKaleHHBIM KOKCOM U MOHOOKCUOOM yeiepood,
obpasyer kapoun xenesa (memeHTur) Fe;C:

(6) 3Fe + C —* 5 FesC (7) 3Fe + 2CO —— Fe;C + CO,T

Hapsiny ¢ BblllieyKa3aHHBIMH HPOIIECCAMU, IPOTEKAET U BOCCTAHOBJICHUE KPEM-
Hus1, Maprauia, ¢pocdopa u cepbl u3 ux coeaunenuii [SiO,, MnO, FeS,, Casz(PO4),].
OTU COCMHEHUS TIPUCYTCTBYIOT B BUJIC TYTOIUIABKUX MpPUMeECEH B COCTaBE IMyCTOM
MOPOJIBI PYJIBI M KOKCA!

(8) Si0, + 2C—'5 Si+2CO?T (99 MnO +C—- Mn+CO?
mycras nmopozaa IycTas rnopoja
(10) Caz(POy),+5C—-2P+3Ca0+5COT (11) FeS, - FeS+S
mycras nmopojaa mycTtas mopoaa

Takum 00pazom, oOpasyromyecs B X0/Ie IOMEHHOTO ITpoliecca KpemHul, gocgop,
cepa u mapearey, a TAKKE YeMeHmum u yenepod, PAcTBOPSSICh B PACIUIABICHHOM
XKelese, 00pazyIoT HCUOKULL YY2YH.

p

¢ HeBOCCTaHOBMNEHHYIO YacTb MyCTOW Nopoabl yaansitoT ¢ NoMo-
wbto cproca B BUuAe wiiakos. Ecnun nyctas nopoga coCToUT M3 ANOKCUAA KPEMHUS, TO
B kayecTBe (hriroca UCMONb3YHT N3BECTHSIK U AONOMUT (M HAao6opOT):

CaCO; —' CaO + CO21 CaO + Si0, —» CaSiO,

¢uroc Imycras mopoga  IuIaK
CaCO;-MgCO; +  28i0, —'5 CaSiO; + MgSiO; +2C0,7T
duroc (mosoMur) mmycTas nopoaa LIIaK

OGpasytoLmecs nerkonnasBkue Lnaki, cobrpascb Ha MOBEPXHOCTU YyryHa, 3alim-
LLaloT ero oT OKUCINEHMS.

Bbixogawmin M3 AoMHbl ra3 HasbliBaeTcs OoMeHHbIM 2a3oM. OH coctouT U3 CO, N2 n
CO:2. Ero ucnonb3ytoT B pereHepartopax Ans HarpeBaHvs BO3ayxa, BAyBaeMoro B JOMHY.

Takum 06pa3om, cywyHocms (Xumuueckas) OOMeHHO20 nPoyecca cocmoum 6 80C-
CMAHOBNIEHUU JHCeNe3HOU PYObl MOHOOKCUOOM Y2nepood.

Pasnuyuarot ayryH cepuiii u 6enviii. Cepolii 9yTyH Ha3bIBAIOT IUMEUHBIM YY2SYHOM,
a benvlii — nepedenvrvim. Ceprlii 9yTyH COACPIKUT B CBOEM COCTaBE YTJIEPO B BHIIC
rpadura. B TeXHHKE U3 HEro U3rOTaBIMBAIOT TPYOBI, I€Tajl MAIlIMH U CTAaHKOB, Oa-
Tapeu OTOIUICHHUS.

B cocTage 6en020 uyeyna yriiepoi COOEpKUATCS B BUAC IleMeHTHTA. benbrit uyryH

B OCHOBHOM HCHOJIB3YIOT JUISI TPOU3BOJICTBA CTAJIH.
e Cmansy — cnaag scenesa, cooeprcawmuii om 0,1 oo 2% yagiepo 8 bIX
Konuwecmeax opyaue npumecu (Si, Mn, S, P).

e maBa3 ° ann rpynn ° 45




NeaTenbHOCTDb MpouzBoacTBO CTanu U3 YyryHa

lony4yeHue cmanu u3 YyyayHa cocmoum 8 ydaneHuu ripumecel rnymem Ux OKUCIIEHUS.
3Hasi amo, omeembme Ha 80rpPOCHI.

— 'ne bonblue maccoBas Aons xenesa — B ctany unum vyryHe? OBocHyiTe Ball OTBeT.

— Kakvie Tunbl okcngoB obpasyroTcs B xoae npounssoacTea ctann? Moyemy?

— Kakve Tunbl — 3Kk30- unv SHOOTEPMUYECKME peakLn, B OCHOBHOM, npoTekatoT? Noyemy?
— Kak BnusieT npucyTcTeume yrnepoga Ha cBoWCTBa cTtann?

[Mony4enue crany U3 yyryHa cocTOUT B yaaienuu npumeceid — C, S, P, Siu ap.,
COJIepKaIUXCs B COCTABE UyTyHA. DTO JOCTUTAeTCs IIyTEM MX OKUCIICHHS.

e CopepxaHne choccopa 1 cepbl B cOCTaBe 4YyryHa 0CoOOeHHO
HexxenaTenbHO, Nockonbky docdop npuaaeT cranu XpyrnkocTb npu obpaboTke B
0ObIYHBLIX YCNOBUAX, @ cepa — Mpu ropsiyert MexaHuyeckon obpabotke. MNoaTomy B
NPOW3BOACTBE CTanu CTaparTCsi N0 BO3MOXHOCTM MNOSTHEE UX yAanuUTb.

OCHOBY IPOM3BOJICTBA CTAIIM COCTABJIAIOT HIDKEIIPUBENEHHBIE peakunu. Creny-
€T OTMETHUTh, 4TO, IIOCKOJBbKY B XOZ€ Ipolecca 00pa3yeTcs MHOIO OKCHIA XKeJle-
3a(Il), To oH TaKxxe, HapsALy C KUCIOPOAOM, YHaCTBYET B OKUCIIEHUH MIPUMECEH:

2C+ 0, -152C0 2Mn + O, - 2MnO Si+ 0, -5 Si0;
4P + 502% 2P,0s5 S +0, _t, SO, 2Fe + O, —t,2FeO

Oxcunsl kpeMHEs 1 hocopa yaaIsroTCs ¢ TOMOIIBIO H3BECTHIKA B BHJIE TIJIAKOB:

CaCOs+Si0;, — CaSiO; + CO,T  3CaCO; + P,0s — Cay(POy), +3CO,T

nLIaK HIaKk

st mommHOTO BOCCTaHOBNIEHWsT okcuma skene3a(ll), B pacruiaBneHHyIO CTalb
JI00ABIISIOT BOCCTAHOBUTEIH, HANIpUMep, gheppomapearey (unu dpeppoxpom). Deppo-
MapraHell, CIijIaB jkeje3a ¢ MapranieM. MapraHell, OTHUMasi KHCIOPOJ y OKCHIa JKe-
ne3a(ll), mpeBpamaercs B okcun maprauna(ll) u, coenmunssace ¢ SiO,, ynansercs B
BHUJIC [IIAKA:

FeO + Mn —» MnO + Fe MnO + SiO, —-> MnSiO;
N ——
n1aKk

W3 4yyryHa cTanb MOJIy4arT TPEMsl CHOCOO0AMH — MAPMEHOBCKUM, KUCTOPOOHO-
KOHBEPMOPHBIM U INEKMPOMEPMUYECKUM.

Mapmenosckum cnocobom TPOLECC OCYLIECTBISIOT B MApTEHOBCKHX Mevax,
COCTOSIIMX M3 BaHHBI U 4-X pereHeparopoB. st MoAJepKaHusl BBICOKOH TEMIT
parypsl (1700-1750°C) B BaHHE HaJ YYTYHOM COKHTAIOT TOprounii ra3. B
COJEPIKaIYI0 JKUAKUH 9yTI'yH, JOOABISIIOT TAaKXKe XKEJIEe3HbIH JIQ
cirydae B okucienuu npumeceit uyryHa (C, S, P, Si) y‘IaCTByeTf
JKaIUics B 3TUX 100aBKax.

ITpeuMy1iecTBO MapTEHOBCKOIO C110co0a, 110 CPaBHEHU
co0amu, COCTOUT B TOM, YTO HPOIECC NepepabOTKH dyT
pOBaTh U MOJydYaTh CTajH PaslUYHBIX Mapok. OJDKUT!
YacoB.
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[IpenmyIecTBo Kuci10poOHO-KOHBEPMOPHO2O CIIOCO0A COCTOUT B TOM, YTO OH
skoHOMHU4eH. Heob6xonumas st npouecca temneparypa (1700-1750°C) noctura-
eTcsl B pe3yJIbTaTe IK30TEPMUUIECKUX PEaKIMi OKUCIICHUS IPUMECEH, U B KOHBEPTOpE
CKUTaHHe TOIuMBa He TpeOyercs. Ilo CpaBHEHHIO ¢ MapTEHOBCKUM CIIOCOOOM,

MIPOIIeCC 3aKaHIMBACTCS OBICTpPEE.

B anexmpomepmuueckom cnocobe ¢ mo-
MOIIBIO 3JICKTPUYSCKOW JIyTH JOCTHIACTCS
Oosee BbICOKast Temreparypa (2000°C), yem B
JIBYX JIPyTUX crocobax. ITo Mo3BOJISET MOJy-
YaTh BBICOKOKAYECTBCHHBIC JICTUPOBAHHBIC
ctamy. [loMrMo 3TOTO, COOpPYIKEHHE AIIEKTPO-
mevyel 0OXOMUTCS NIEIIEBIIE, a MPOIECC BHIT-
JIABKU CTaJlU 3aBepIIaeTcs ObicTpee.

CpoiicTBa ctaau. Yem Oombie yriepona
B CTaJM, TeM cTaib TBEpxke. CTanb, comepxa-
mas 0,7-1,3% yrmepona, Ha3bIBACTCS UH-
cmpymenmanvHou. VIHCTpYMEHTBI, U3rOTOB-
JICHHBIE W3 TaKOW CTajH, WUCHOJB3YIOT IS
00paboTKH JiepeBa, MIaCTMACChl, METaJLJIOB.
Cranu, cogepxamue 0,3-0,7% yrnepona, Ha-
3BIBAIOT KOHCMPYKYUOHHbIMY. VI3 HUX OTIIH-
BaIOT YKEJIC3HOIOPOKHBIC PEITBCHI, OCH, BAJIEI.
Cransb, conepxartas meree 0,3% yriaepona,

* OCHOBOMONOX-
HWKOM  KMCMOPOOHO-KOHBEPTOPHOIO
cnocoba Obin aHrMUNCKUN  yYeHbI
I.Beccemep. B atom cnocobe kuc-
nopoa wnu BO3dyX OOGOralleHHbIN
Kncnopogom nog aasneHnem B 1MIMa
CHM3y KOHBepTopa rpyLUEeBUAHOW
dopmbl, HarHetTaeTcs BHYTpb pac-
cnnaeneHHoro 4yryHa. [Ons ypane-
HVUS npvMecen B BuAe Linaka B
KOHBEPTOp A06aBNAT N3BECTHSIK.

/aa\
4 % Kunkuit uyrys
/ N

- Bo3nyx+02

KucnopopgHbin
KOHBepTOp

JIETKO KY€TCsl, IITaMIIyeTCs, CBapUBaeTCs U pexkercs. 13 Hee M3roToBIMBaOT Ky30Ba
aBTOMOOMJIEH, KOPITyca KOMITBIOTEPOB, JINCTHI KPOBEIHHOTO MaTepHaa.

* )XXerne3Has pyaa * KOKC * chritoc ¢ Wwiak ¢ nycrasi nopoAaa ® IMTeMHbIA 1
nepeAenbHbIN YYryH ® MTHCTPYMeHTalnbHasA U KOHCTPYKLMOHHAA cTanb

_ NMpruMmeHeHUe n npoBepKa 3HaHUN

1. Kakue u3 NEPEYUCICHHBIX BEIIECTB UCMOJIb3YIOTCH B IPOU3BOACTBE qyryl-[a?

1. ¢pmroc
A)1,2,34

2. Xene3Has pyaa

B) Tonbko 2 C)234

3. nurak
D) 1,2,4

4. KOKC
E)1,23

2. ITo kakoii cxeMe npoTekaeT BoccTaHoBJIeHUe Fe2O3 B Ipon3BoacTBe yyryna?

A) Fe:03— FeO — Fe

B) Fe203— Fe;04— FeO — Fe

C) Fe203— Fe3Os— Fe

D) Fe:03— FeO —»Fe3;0s—»Fe  E) Fe203— Fe;0s— Fe203— FeO — Fe

3. B uem cocTout POJIb KOKCa B JOMEHHOM npouecce? Mo:xHO J14 B X0/1€¢ JOMEHHOT 0 mpo-

Hecca mMoJIy4YuTh YUCTOC JKene30?

4. KakxoBa poJib ¢uiroca B 1oMeHHOM nponecce? Eciu skesie3Has pyaa B BUje IyCTOi JI0po
COeP:KUT U3BECTHSK, TO YTO CJIeAyeT UCIO0JIb30BaTh B KauecTBe ¢uiioc

5. Ilepeuunc/iuTe OTIHYMTEIbHBIE 0COOEHHOCTH TPeX Coco00B nepepadoTKU




ME,D,b, LIUHK U XPOM

9 — MNoyemy anekTponpoBoAa, TeNNIOOOMeHHbIe annapaTtbl U3roTaBNMBaloT U3 Megu?
@ —TMouyemy psaa yKpalleHWI M3roTaBNMBalOT U3 CNlaBa Meay C ONIOBOM — GPOH3LI?

LR P IR HekoTopblie xumMmnyeckue cBOMCTBa megu

O6GecneyeHune: MefHbI NPOBOA, CMUPTOBKA, CONAHAs KMCNoTa, NOPOLUKN Meau U cepbl,

npobupka, cTakaH, Boaa.

Xop paboTbi:

a) HarpenTe MeHbI NPOBOA Ha CNMPTOBKE, MOKA €ro MOBEPXHOCTb HE NMOKPOETCH YEePHbIM
HaneToMm, 1 OnycTUTe B COMSIHYIO KUCMOTY, Creas 3a TeM, YTO NPOUCXOAMT.

b) cmecb nopoLikoB Meau u cepbl Maccon npumepHo 0,5 r, B npobupke HarpenTte cnvp-
TOBKOW, MOKa He HayHeTCs MnaBneHuWe cepbl, Nocne Yero npekpatuTe HarpesBaHue.
Copepxxnmoe Npobupkn nocne oxnaxaeHus nepeckinbTe B BOAY.

O6cyauTte pe3ynbTaThl.

— MNMoyemy Ha NOBEPXHOCTN MeLHOW NPOBOMOKM 06pa3yeTcs YepHbIn HaneT?

— YTO NponcxoamT C YepHbIM HaneToM MPOBOSIOKU B CONSAHONM knucnote? lMovemy?

— HasoBuTe BeluecTBo, 06pasytoLeecsi U3 Meamn 1 cepbl? PactBopseTcs N oHo B Boge?

— K kakum TMnam peakumii OTHOCATCS NpoBedeHHble peakumn? CocTaBbTe UX YpaBHEHUS.

OTkpbITHE. Meb U3BECTHA C JIPEBHEHUIITUX BPEMEH.

Mono:xkenue B Ilepuoauyeckoii cucreme u crpoeHue aroma. Mens pacrio-
JOXeHa B 4-M 1ieprozie, B mo0ouHO moarpymie | rpynmsl. 1eKTpoOHHOE CTpOeHUE
ee atoma: 15?2s*2p° 3s?3p®3d'%4s’. 3a cuer 4s' snexTpona Meap MPOSIBIISIET CTENEHD
okucienus: +1. [lpu yuyactum B 00pa3oBaHMU XUMHYECKOH CBS3M €IIE OJHOTO
anekTpoHa (ogHoro u3 3d-) Meab MPOSIBISAET CTENIEHb OKUCICHUS +2.

Haxosxaenue B nmpupoae. Meas B Ipupoze BCTpedaeTcs, TIaBHBIM 00pa3oM, B
BUJIe coequHenuil. Baxxueitiune ee munepainst — kynpum Cu,O, mednwiil dreck Cu,S,
meouwill konueoarn CuFeS,; u manaxum (CuOH),COs. MHorma mMens BcTpedaeTcs B
CBOOO/IHOM COCTOSIHUM — B BUJE ciumixos. B AzepOaiikane Meab BCTpedaeTcs B
ocHOBHOM Ha Dmm34daiickoMm u KemadekcKoM MECTOPOKIACHUSX.

(a‘) b(b.C) | -
Monyyenune. B npoMBIIIZIEHHOCTH Meb MONIYYalOT U3 MEJ
CTaguM: BHavaje MeAHbli Oneck CuS mpeBpalaercsi B OKCH u(
nanee pearupyet ¢ m30b1TkoM Cu,S:
2CusS + 30, -4 2Cu,0 + 280, 2Cw0 Agwy
uMec oYY

Menp, noirydeHHas: TAKUM CIIOCOO0M, Coep
YICTOM MeIIH HCIOJIB3YIOT METO/T SIEKIPOITH3A.

MuHepanbl meau:

a— mManaxut

b — MeaHbIN KonyeaaH

C — u3genve n3 manaxurta

JIs1 (&
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dusnyeckue cBoicTBa. Meb — IIIACTUYHBINA METAJLT CBETIIO-PO30BOTO IBETA, 10C-
TaTouHO MArkui. OHAa OTHOCHTCS K TsDKenbIM (p=8,96 I/cM’) M TYrommaBKuM (tu,=
1083°C) meTtaiam, XOpOIIo MPOBOIUT IEKTPHUECTBO (YCTYIIAET TOJIBLKO cepedpy).

Xumuyeckue cBoiicTBa. Ha cyxom Bo3ayxe v npu 0OBIYHON TeMIiepaType MeIb
He u3Mensercs. Ilpu BBICOKMX TemmepaTypax OHa pearupyer C MNpPOCTHIMU U
CJIOKHBIMH BellecTBaMHU. M3 KHCIOT MeIh pearupyeT JHIIb ¢ KACIOTaMH-OKUCIIH-
TeIsIMH (230THOM M KOHIIEHTPUPOBAHHON CEpHON KHUCIOTaMH):

2Cu+ 0, 2Cu0 Cu+S 5 CuS

Cu + 2H,SO4(xonm) —— CuSO4+ SO, T + 2H,0
Cu + 4HNOs(xonn) = Cu(NOs), + 2NO,T + 2H,0

e Ha BnaxHom Bo3ayxe, B pe3ynbTaTe OKUCIIEHUS] KUCIIOPOAOM
BO3[yXa — Ha MOBEPXHOCTU MeAu obpa3syeTcsi HaneT 3eNIeHOro LBeTa, COCTOSILLMIA U3
rnapokcokaptoHata meau(ll) (CuOH)2COa:
2Cu + O2 + H20 + CO2 — (CuOH)2C03

rugpokcokap6oHat meau(ll) (coctaBHasi YacTb Manaxura)

[pumenenune. Yucras Meb NPUMEHSETCS JJIsl U3TOTOBJICHUS DJICKTPOIIPOBOJIOR,
Ka0esei, paCTBOPHMBIX aHOJI0B (3JICKTPOJIOB), & TAKXKE B TEINIOOOMEHHBIX araparax.
OHa HCIONTB3YETCS B MPOU3BOCTBE PA3IMUHBIX CIDIABOB (JIaTyHB, OpOH3a U 1Ip.).

Mennbiii kynopoc CuSO4-5H>O B BHHOTPagapCTBE HCIOJB3YIOT Ui OOpPHOBI C
IIMPOKO PACIIPOCTPAHEHHON OOJIE3HBIO — MULOBIO.

= noqemy AnAa 3aluTtbl MeTanJin4yecKux us,qenuﬁ OT KOPPO3UUN NX NOBEPXHOCTb
NMOKPbLIBAOT LLUHKOM?

OdeaTenbHOCTb B3anmMogeicTBMe LIMHKA C KUCNOTaMM U Wenovyamm
\

O6ecneyeHue: ABe NPOOUPKN, KOHLIEHTPUPOBAHHAs CONsAHAs KNCNOTa, KOHLEHTPUPOBaH-
HbIn pactBop NaOH.

Xop paboTbi: B ogHy 13 ABYx Npobupok, cogepxallmx no 0gHOW rpaHyne UMHKa, Hanem-
Te 2—3 M COMSHOM KUCNOThI, B APYryto — cTorbkKo e pactBopa NaOH u HabnioganTe 3a
NPOVCXOASALLNM.

O6cyauTe pe3ynbTtarhl.

— Kakve BusyarnbHble U3BMEHEHUs NPOUCX0ANKU B Kaxaon npobupke?

— Kakoe CBOWCTBO LiMHKa OTpaxkatoT ABneHus, npousolealume B npobupkax?

— CocTaBbTe ypaBHEHWS peakuuil, KoTopble Obiny OCyLLECTBEHbI.

OtkpeiTHe. [{UHK B BUJE CIIABOB C MEbIO U3BECTEH C IPEBHEHIINX BpeMeE
B Ilepuoanyeckoii cucreMe IMHK PAaCIONIOXKEH B 4-M TIEPHO,
noarpyre 11 rpynmbl. DIeKTpOHHOE CTPOEHHE Er0 aToMa: 1522s22p6?
CreneHb OKMCJIEHMS IUHKA B COCAMHEHUSX 12.
Haxo:xaenue B mpupoae. Lluak B mpupoae BCTpedaercs




Ioay4enne. B poMBIIIIEHHOCTH UHK TMOMYYaOT U3 cdaiepuTta B 2 CTaIUH:
00KMIOM MUHEpaa ¢ MOCJIEYIOIIM BOCCTAHOBJICHUEM OKCHUJIA LIHKA YIIIEPOIOM:

27nS + 30, -t 27Zn0 + 2S0,T ZnO+C _t,Zn+CO?T

dusnyeckue cBoiicTBa. L [MHK — lerkormaBkuii (t,=419,5°C), Tsmxensiii (p = 7,1 r/em’)
[[BETHOW MeTal1 rojiyboBaTo-cepedpuctoro mseta. [Ipu o0bIYHON TemiepaType oH
xpynkuil, npu 100 — 150°C nerko npoxatsiBaeTcsi B JUCThl. Brime 200°C nuHk
CHOBA CTAHOBUTCSI XPYTIKUM.

Xumnyeckue cBoicTBa. [Ipy 0OOBIYHBIX yCIOBUSAX IIMHK OKUCIISIETCS KUCIOPO-
JIOM BO3/1yXa U MOKPBIBACTCS NMPOYHON OKCUIHOM IieHKoH. [TneHka npu oOBIYHBIX
YCIOBHSX 3allMINAeT LMHK OT €ro JajbHEHIIero OKUCICHUs M B3aUMOICHCTBUA C
BoJI0H. [IpH HarpeBaHWM UHK pearupyeT ¢ MPOCTHIMU U CIOKHBIMU BELIECTBAMHU:

27Zn+ 0, 27Zn0O Zn(pacx) + HyO(map) —ts ZnO + H,T

W3 pa3baBieHHON CEpHOH KUCIOTHI IIMHK BBITECHSET BOJOPOA; C KOHLIEHTPH-
POBAaHHOM KHUCJIOTOW, B 3aBUCHMOCTH OT YCJIOBHUW — KOHIIEHTpAIMd KHUCIJIOTHI U
TeMIepaTypsl — LIMHK pearupyert, Beiaenss HoS, SO, unu S:

3Zn +4H,S04 —3ZnS04 + S{ + 4H,0
C KOHIICHTPHUPOBAHHON a30THOM KHUCIIOTOU IUHK pearupyeT, Beiaeisis NO:
3Zn +8HNO; —3Zn(NOs), + 2NO™T + 4H,0

Kax w amomuHMA, TTUHK pearupyeTr C KUCJIOTaMH | Ienodamu. B obemx
peaKIusIX BBIACISICTCS] BOJIOPO:

7Zn + 2HC1-2<5 7ZnCl, + H,T Zn + 2NaQH _cmaerene  Na 770, + H,T

HUHKAT-HATPpUA

Zn + 2NaOH + 2H,0 25 Na,Zn0,2H,0 + H,T

OKcu1 ¥ THIPOKCHU]T ITMHKA — aMQOTEPHBIE COCIHEHUSI.

Ipumenenusi. [TockonbKy, OKCHIHAS TUICHKA, 00pa3yomasics Ha MOBEPXHOCTH
IIUHKA YCTOMYMBA 10 OTHOIIEHHUIO K KHCIOPOAY BO3IyXa M BOJE, TO IINHK UCTIONB3YIOT
B Ka4€CTBE 3aIUTHOTO OKPBITHS OT KOppOo3uu. M3-3a XpymKOCTH IIUHK IPUMEHSIETCS
B OCHOBHOM B BHJIE CIUIAaBOB, HApuUMEp, B BUJE JIATYHU — CIUIaBa C Meaplo. ZnO
IIPUMEHSETCS B KaUeCcTBE OENOi KPaCKK — YUHKOBLIX OeLl.

Onpenensior uoHbI Zn>' B pacTBOpe 10 BHIMAJEHHIO OEIOr0 0cajgKa THAPO-
KCUJIa-1IMHKA 0] JICHCTBUEM IIEJIOUHU, PACTBOPSIONICTOCS B U30BITKE HICIIOUH:

ZnCl, + 2NaOH — Zn(OH),4 + 2NaCl &

LinHk BxoauT B coctaB 6onee 200 depMeHTOB.

YaCTbl0 MHCYNMUHA, PErynupyoLLero cogepaH
NIMPYET POCT YerioBeKa, UrpaeT BaXkHYH
UMMYHHOW cucTembl. LIMHK BXxop,
ropoxa, KegpoBOro opexa, nnasn
TaKKe CoAepXUTCA B roBaanHe, 6a
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— Moyemy B Nnpon3BoACTBE CNMAaBOB LUMPOKO MCMOSb3YIT XPOM?
— B 4yeM cocTOUT posib XpOMa B HepkaBeloLen cTanu?

[lesiTenbHOCTb MonyyeHnue rupgpokcupa xpoma(lll) m ero ceomncTea
[

O6ecne4eHue: pacTBopbl cynbdarta xpoma(lll), rmopokcmaa HaTpusi, consiHasa KMCnoTa,
LTaTMB C Npobupkamu.
Xopa paboTbl: B Tpy Npoburpkmn HanelTe no 5-6 mn pacteopa cynedara xpoma(lll); B ogHy
npobupKy C pacTBOPOM OMYCTUTE CUHIOK NakMycoByto Bymaxky, B ABe apyrve nobasbte
no KanmnsiMm pacTBOp LLEenoYM 4o BbiNnageHus ocagka u Habnogante 3a nsmeHeHnsmu. B
ofHy npobupky ¢ ocagkom [obaBbTe MO KanmnsM COMsiHYK KUCIOTY, @ BO BTOPYH —
pacTBOp LLEenoYm 4o NOMHOro pacTBOPEHNS OCaAKOB.
O6cyauTte pe3ynbTarhl.
— Mo4yemy cuHAst oKpacka NnakmMycoBow ByMaXKKkm naMeHseTcsa? YTo NpoMCXOauT € COSbLo
B BOJAHOM pacTBope?
— Kakoro LgeTa ocagok 1 kakomy BELLECTBY OH COOTBETCTBYET?
— Kaknmu csoncteamu obnapaet rmgpokevg xpoma(lll)? OtseTt Baww o6ocHywTe 1
COCTaBbTE ypPaBHEHNS COOTBETCTBYIOLLUX PEAKLIMNA.
— ObnagaeT nu aTumu xe ceoncTeamu n okeng xpoma(lll)?
— Kak Bbl oymaeTe, Kakumm cBoicTBaMu 0bnafaroT okevapbl U rMapoKeuabl ABYX- U LLEeCTU-
BaneHTHOro xpoma?

OtkpsiTHe. XpoM ObUT OTKPHIT B 1797 T. Ppaniry3ckum xumukom JI.BokieHoM.

B Ilepnoanyeckoii cucremMe XpoM pacnojokeH B 4-M mepuone, B MOOOYHOM
noarpynmne VI rpynmbl. DIeKTpOHHOE cTpoeHne ero atoma — 1572s2p®3s?3p°3d4s!.

CrerneHb OKUCTICHUSI XpOMa B COCTUHEHUSAX, B OCHOBHOM, +2, +3 1 +6.

Haxoxnenne B nmpupoae. XpoM B MPUPOAE BCTPEUAETCS TOJIBKO B BUAE COEAU-
HeHnH. Baxxaelmmii ero MuHepan — xpomucmotii scene3nax unm xpomum sicenesa (11)
FeO-Cr,03 [mmu Fe(CrO,):]. B mpupone oH Takke BCTpedaeTcs B BHIAE OKCHIA
xpoma(lll) u apyrux ero coequHEHNH.

Iosnyuyenne. I1pn BoccranoBnennn xpomuta sxenesa(ll) yrinem obpasyercs crias
xKenesa u XpoMa — geppoxpom. Jns momyuenus aucroro xpoma okcuy xpoma(Ill)
BOCCTAHABJIMBAIOT AJIIOMUHHEM:

FeO-Cr,0; +4C -4 Fe+2Cr +4C0OT Cr0; + 2A1 -, ALOs + 2Cr
$eppoxpom

du3nyeckue CBOMCTBA. XPOM — METaJT CEPOBATO-0€JI0r0 [BETa C METAJUINYC-
CKHUM OJIECKOM; XOPOIIIO ITPOBOJUT ICKTPUIESCTBO U TEII0. OTHOCUTCS K TSHKEIBIM
(p = 7,19 r/cM’) u TyromaBkuM (ty, = 1890°C) MeTamiam. XpoM — camblii TBepbIii
METaJlL

Xumuyeckue cBoiicTBa. [Ipr 0OBIYHBIX YCIOBHSIX TOBEPXHOCTH XpoMa TIOKP,
BaeTCs, OYeHb YCTOWYMBOU K KOppO3uH, oKcHIHOW mieHKkor Cr Oz lloatgmy,
BIIQXKHOM BO3JIyX€ XPOM HE IOJBEPraercss W3MEHEHHUIO. A30TH01??
POBAaHHOH CEpHON KHCIOTAMH XPOM IAacCHUBHpyeTcs (B 3THX

2Cr + 6H,SO4(xomm) —5 Cra(SO4); #3S0:
Cr + 4HNOs(xoun) —t5 Cr(NO3); +2

e masa3 ° ann



CounsiHast ¥ pa30aBiCHHAs CEpHAasi KUCIOTHI C XPOMOM PEAarupyloT CIIyCTsS HEKO-
TOpPOE BpeMsI — IIOCJIe pa3pyIIeHNs OKCUIHOM MIIICHKH:

Cr + H2S04 — CrSOs + Hy T Cr + 2HCl — CrCl + H,T

CoeMHEeHNsT IBYXBAICHTHOTO XpOMa — CuU/IbHble 0CCmaHosumenu. B moponiko-
00pa3HOM COCTOSIHMM XpPOM pearupyer co (TOpoM MpuU OOBIYHBIX YCIOBHUSX, C
XJIOPOM H KHCIIOPOJIOM — IIPH BBICOKOW TeMIIepaType:

4Cr + 30, -22%°C 5 2Cr,0; 2Cr +3Cl, —t5 2CrCls

W3 oxcnpos u ruapokennos xpoma CrO u Cr(OH), npossisitor ocHoBHBIE, Cr203 1
Cr(OH); — amdorepnsie, CrOs, HCrO4 (xpomoBsas kuciora) u H>Cr,O7 (muxpomoBast
KHCJIOTa) — KUCJIOTHBIE CBOMCcTBa. Hanmpumep,

CrOsz; + HO —» H,CrOq4 2CrOs + H,O — HoCr O

CrO; — cunvnwiil okuciumens. Hampumep, eciyi ero CMOYUTh ATUIIOBBIM CIHPTOM,
VloHs XpOM, pearupys ¢ TO B PE3YJIbTATE IHEPIMYHOTO OKHUCIICHHUS
’ cnupT Boctutamensiercs, a CrOs BoccTaHaB-

WHCYNMHOM, 06ecneynBatoT NepeHoc

FTIOKO3bI M3 KPOBU B KNeETKW. MOHbI mmsaercst 10 Cro0s.

XPOMa PErynmpyloT akTUBHOCTb HEKO- IIpumenenne. XpoM NpUMEHAETCS UL
TOPbIX PEPMEHTOB, MOHWXKAIOT apTe- TOJIy4YCHMs TBEPIBIX, HEPIKaBCIONIUX CTa-
PUanbHOE laBleHne, yMeHbLUIaoT JIeii, a TakxkKe I XPOMUPOBAHUS Pa3jiny-
HYBCTBO CTpaxa, BO30ykaeHus. HBIX CTaJIbHBIX u3aenuid. CruiaBsl Xpoma ¢
YerioBek Mony4aeT XpoM, B OCHOB- A : p

HOM, 13 NULLM XXMBOTHOFO MPOUCXOX- BBICOKHUM JJICKTPUYECKHUM COITPOTHUBJICHU-
OeHus, — pblObl, NEYEHU, KPEBETOK, a €M, HalpuMmep, €ro CIUIaB C HUKEIEM —
JiicReVSIIITIDACTATENIBHOND) HUXpOM, TPUMEHSIOT IJIs1 HU3rOTOBICHUSA

MPOVICXOKACHNS — CBEKTIBL, AUMEHA. 5 nexTpHueckuX HarpeBaTeNbHBIX HPHOO-

poB. CoenWHEHUS XpOMa — XpOMamvl U
ouxpomamul — MHAPOKO MPUMEHSIOTCS B KAUECTBE OKUCIUTETEH.

* ManaxuT * MeAHbIA 6neck * amdoTepHOCTb * LIMHKOBLIE 6enuna *
cheppoxpoM * XxpomMoBasi U AUXPOMOBASA KUCNOTbI®

I ——

Meab (1-6) ° LinHk (7-12) « Xpom (13-18)

]
1. Kakoe coeqnHeHne Meau He BCTpeyaeTcs B mpupoae?
A) Cu:S B) CuSO0:; C) Cu20 D) CuFeS2 E) (CuOH).COs

2. YKaxkuTe olnd04YHOE BHICKA3bIBAHHE OTHOCUTEILHO MEIH.

A) rulacTUYHBII MeTat B) tsoxenbiii metamn O Tyronm(lyﬁ METAI
D) 5/eMEHT [IaBHOM MOATPYIIIbI E) xopo11o npoBOAUT 3IEKTPUIECTB

3. 3aBepuinTe cXeMbl peaKIuii.

l.Cu+Clh—> 2.2Cu+ 02—t 3.Cu+ !

4.Cu+ HNOs(koHiL) —s ...+ ...+ 2NO2T 5. Cu S O4(xk 9T +28

4. CocTaBbTeE YpaBHEHMA MOJYYECHHUS MEIHU B IPOM OCTH
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5. Ykaxkute 001acTH NPHMEHEHHsI MEH U ee COeIMHeHHI.
1. 2NIEKTPOTEXHUKA 2. U3rOTOBJIEHUE PACTBOPUMBIX aHO/I0B
3. IpOU3BOACTBO CILIaBOB 4. BOCCTAHOBJICHUE OKCUJI0B METAITIOB
5. 6opr0a ¢ BpeAUTENSIMH PaCTeHUN

6. CocTaBbTe YypaBHeHHs NPeBpPallleHMIA.

Cu— Cu(NO3), —2— Cu(OH), —— CuO —2— Cu—" CuCl»

[

7. Kakoe ypaBHeHHe COCTABJIEHO HEBEPHO?
A)Zn+S 1, ZnS B) Zn + Cl.— ZnCl, C) 2Zn + 02 —27Zn0
D) Zn + 2H0 — Zn(OH)+ H,T E) Zn + 2NaOH — Na,ZnO> + H,T

8. Ykaxkure cxembl MOJTYYCHHUS MEIM M IIHHKA B MPOMBIINIJICHHOCTH COOTBETCTBCHHO.

N CwS N +H
1. CusS _Jr;)éz >Cu0 tsuéz > Cu 2. CwS _+§)202 ?Cu0 _HggO>Cu

+Oy +Fe +O +C
3.ZnS WZnO TW Zn 4.7ZnS WZnO —co > In
9. CocTaBbTe ypaBHEHHUS COOTBETCTBYIOIIMX pPeaKIuii.
1. Zn + HSOuars) —Ls 2. ZnO+ KOH + H,0 —2X€
3.7Zn + HCl(p—p) ﬂ—) 4. Zn + HNO3(KOHIL) At*)

10. Yo BepHO A5 IMHKA?
1. MoH Zn?" ONpeaensIoT eI04bl0 2. THIHYHBIA METAT 3. BXOJUT B COCTaB GPOH3bI
4. BXOJWT B COCTaB JIATYHU 5. ero OKCHJ BXOJUT B COCTaB OeJlol Kpacku

11. CocTaBbTe ypaBHeHHUs MpeBpaLleHUii.
Zn 15 7ZnS 2, ZnCl, -2 ZnSOs —* Zn(OH): —> Na;ZnO:

12. Yka:kuTe NpupoAHbIe COeMHEHNs IIUHKA U XpoMa.
1.ZnCO; 2.ZnS 3.ZnCl» 4.Cr0Os 5.CrBrs 6. FeO-Cr203

13. Yo 006111€r0 B 3J1eKTPOHHOM CTPOEHH aTOMOB XpOMa U Meau?

14. Yka:kute omin604Hoe BbICKa3bIBaHHEe. XPOM ...
A) ycTOIUMB K KOPPO3UH B) TspKensiii MeTann
C) TyromiaaBkHii MeTa D) camblii TBepIbId MeTaIT E) msrkwuii metann

15. 3aBepmnTe cXeMbl peaKIuid.

1.Cr+Ch—> 2.Cr+HCl —> 3. Cr +H2SOu4(pas6.) ——

4. Cr+ HaSOu(konr.) ——  +80:M+ .. 5. Cr+HNOs(xon.) —— + NOT + ...
16. Onpenenurte BepHbie BHICKA3bIBAHMS.

1. CrO — ocHoBHO#1 okcun 2. Cr203 — kucnotHeii okeupx  3.Cr(OH)s — amdoTtepHsIit okcun

4. CrOs;— o0pasyet XpOMOBYIO 1 JUXPOMOBYIO KUCJIOTHI
5. YHCTBIA XPOM B ITPOMBIIUICHHOCTH IIOJIYYa0T METOAOM aTFOMHHOTEPMHHU

4

17. CocTaBbTe YpaBHEeHHS MpeBpallleHUIA. '
Crx(SO4)s —— Cr(OH)s —2— Cr:0s —— Cr —— CiCls
18. Ilepeuncanre odmue GpuznyecKne U XUMHYECKUE CBOMHCT KCHAOB: Al Fe:
Cr20;. CocraBbTe YpaBHEHHSI COOTBETCTBYIOLIUX PeASIUA.
a M UX

19. Hanumure pedepat Ha Temy “MeTalIbl B OpraHu3Me 4 OTHYeCcKast

e maBa3 ° ann OYHb| rpynn ° 53



I-IPAKTI/ILIECKAH PABOTA - 1.
CBOWCTBA METAIJIOB U UX COEOUHEHUN

T onwr 1)

B3anmonelicTBre HUHKA, 5Kejie3a U MeAH € COJISTHON U pa30aBIeHHOMH
CEepPHOM KUCJIO0TAMH.

OfecneueHue: rpaHyibl IUHKA, CTPYXKKH Kele3a U MY, COJsiHas M pa30aBieHHAs
CepHasi KUCIIOTHI, CIIUPTOBKA, 6 NPOOUPOK, 6 MUMETOK, 4aCOBOE CTEKJIO.

Xopn pa6otsr: [TomecTute B KXIYIO U3 IBYX IPOOUPOK M0 2 TpaHyJIbl IUHKA, B APY-
T'YI0 Iapy IpoOHpOK 2—3 KeJe3HbIe CTPYKKH, B TPETHIO Mapy MPOOUPOK — CTOIIBKO JKe
MEJIHBIX CTPYXkeK. B oiHy npoOupKy ¢ IIMHKOM HajelTe 2 MIJI CEepHOM, B APYIyIO —
CTOJIBKO JK€ COJITHOM KUCIOTHI. TOYHO TaK e MOCTYIHUTE C IPOOUPKaMU C MEAHOH 1
JKENIe3HOH CTPYKKaMH M MPOCIIEANTE 32 MPOUCXOISAIIMMH U3MEHEHUSIMH. 3aTeM ITH-
MIETKOH mepeHecuTe 1—2 Karum pacTBoOpa U3 K0 MPOOHPKH HA 4acOBOE CTEKIIO U
BBINIAPUTE C TOMOIIBIO CIIMPTOBKH.

Oocyaunre pe3yJbTaThbl:

— Kaxkoif meTamn 601ee 3HEPTUIHO PearupoBajl ¢ KUCIOTaMu?

— Kakue npusHaky XUMHUYECKOH peakiy Bbl HAOIIOJaIH B IPOBEACHHBIX ONbITaX?

— Kaxkoif MeTann u3 KUCIOT He BBITECHUI BOAOPOA?

— B kakux ciyuasix npu BeIIIapUBaHUM HA CTEKJIE HE OCTAJICS TBEPABIA OCTaTOK?

T onwr |2

HpOBCI[I/ITC pCaknnu, NOATBEPKAAOIINC Ka4yeCTBCHHEIA COCTaB XJIOpHJa KaJibOUs U
COCTaBbTC MOJICKYJISIDHOEC 1 HOHHOC YPABHCHUSA DTHUX peaKHHﬁ.

T onwr 3]

OOMeHHOH peakIuen MoyYnTe THAPOKCHUT aMOMUHNS. JlokaxkuTe ero ampoTepHbIit
xapakrep. CocTaBbTe MOJIEKYJISIPHOE M HMOHHOE YPABHEHHMS 3THX PEAKIUH.

onyuute u3 xmopuaa xeneza(lll) oxcun xenesa(Ill). CocraBbTe MOJIEKYIAPHOE U
HMOHHOC YPAaBHCHHS COOTBETCTBYIOIIUX PEAKITUI.

T onwr [5)

[onyuute u3 oxcuma meau(Il) pacrBop cynbdara mexu(Il) u BeiaenHMTE U3 HET
KPHCTAJUTBI MEIHOTO Kyrnopoca. CocTaBbTe YpaBHEHHS 00CHX PEaKLUid.

RO
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L1
L] ososwanune sananws

1. Yto omm604HO 115 epeX0HbIX IJ1eMeHTOB?
A) Bce MeTauIBI
B) NposIBISIOT NEPEMEHHYIO CTENEHD OKUCIIEHHUS
C) atoM »6Fe mmeer konpurypanuio ...3s*3p%3d%4s?
D) atom 24Cr mmeeT KoHQHTypanuio ...3s>3p%3d>4s!
E) atom 20Cu mMeeT korpurypanuio ...3s*3p%3d%4s?

2. Kakas cxema, cCOCTaBJIeHHAas /IS JKeJie3a, omudoyYHa?
A) Fe + 0, 2P M,0, B) Fe + CuSO4 — MSO, + Cu

C) Fe + HNOj(komur.) _nc, MacCUBUPYETCS D) Fe + HyO(naper) ——s M304+ H,T
E) Fe + HSO4(konm) —22-C 5 My(S04)3 + SO, T+ Hz0

3. Kakoe Bhipaenue ommuGo4no 11 nona Fe3*?
A) MOXHO OMPEICITUTh POJIAHUIOM KaJIHs B) MOXHO OTIPEACTUTD IIETOYBIO
C) rUAPOKCHJI €TO HE Ppearupyer ¢ HIEI0YbI0 D) rumpokcun ero — Oypblit ocamok
E) pacTBOpiMBIE COJH MOJBEPratOTCS THAPOIU3Y

4. Ilepenmnmure cXeMbl B TeTPaJb M 3aBepPIINTE HX.
1.Fe+H,O+0,—> 2. Fe + H,O(mapsr) —— 3. Fe + H2SOy(konm.) ——

4.Zn+H,O(mapsr) ——>  5.Zn+NaOH_', 6. Zn+NaOH+H,0 =<

5. YkaxkuTe BepHbIe BbIPAKEHHS.

1. B JOMEHHOI1 ITe4X NPOTEKAIOT PEaKLUU OKUCIICHHUS U BOCCTAHOBJICHUS

2. B JOMEHHO} €4y MPOTEKAIOT PEaKIUH 3aMEIICHUS, Pa3I0KEHUS U COSUHEHUS

3. BAyBaHHE MIPUPOIHOTO ra3za BMECTE C BO3YXOM HE BIUSAET Ha JOMEHHBIN IpoLecc

4. B JOMHE LUIAK IPEAO0XPaHsIeT YyTyH OT OKHCICHHUS

5. B COCTaBe JIMTEHHOT0 YyTyHa YIJIEpOJ] HaXOIUTCS B OCHOBHOM, B BUJIE IEMEHTUTA

6. Ilepenmnure cxeMbl B TeTPaAb M 3aBePIINTE HX.

1. Cr + H2SO4(paz6.) — ...+... 2.Cr+HCl —»...+... 3.Fe(OH),+ H, O+ 0O,—...
+CO +CO +CO

4. Fe;03 .. ——== Fe + COT
-CO, -CO, -CO,

7. YKka:xkuTe BepHbIe BBIPAKeHH .

. MeZIb — TYTOIIaBKUH MeTaIll

. ipu 20°C Menp Ha CyXOM BO3AyXe HE OKHCISETCS

. MEJlb pearupyeT ¢ a30THOW U KOHLICHTPUPOBAHHOM CEPHOM KHUCIOTaMU

. ipu 20°C XpoM naccUBHpPYETCS KOHIIEHTPUPOBAHHOH a30THON KHCIIOTOM
. COGIIMTHEHUS JIByXBaJIEHTHOT'O XpOMa — CUJIbHBIE BOCCTAHOBUTENN

. CrO3; — CUJIBHBIN OKUCIUTEIND

8. YkaxuTe COOTBETCTBEHHO COJIM METAXPOMHUCTOM, XpOMOBOI M ATUXPOMOBOI KHCJIO
1. N212CI'207 2. NaCI'Oz 3. NaZCrO4 ’
9. C kaKkuMHM BellleCTBAMM IIUHK BCTYNAET B peakuuio?
1. H,O 2. HC1 3. KOH 4.0, SMMgS
e3za(ll),

10. IIpu MoJIHOM BOCCTAHOBJIEHUHU 9 T CMeCH, COCTOSIIIEH U3 K a M OKCHJI,
ObLIO MOJTy4eHo 7,4 1 xkese3a. Borunciaure maccoB 0110 ( ejie3a B'UCXO
cmecu. A(Fe)=56, A (O)=16.

NN AW~
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HEMETAIbI

m OELLI,AFI XAPAKTEPUCTUKA HEMETAIIIOB

— B kako# yacTtu MepnogmnyecKkoin cucTeMbl pacnosrioXeHbl HemeTannbi? CBow
OTBeT 06OCHYINTE 3NIeKTPOHHbLIM CTPOEHMEM aTOMOB XMMMWYECKUX 35IeMEHTOB.
— C KaKuMKM HeMeTannamu B NOBCeAHEBHOWN XU3HU Bbl CTarlKuBaeTecb?

Kak BBl 3HaAeTe, YMCIO DIEMEHTOB-HEMETAUIOB (22) HAMHOTO MEHBIIE YHCIa
MeTasuioB. OHAKO, HECMOTPSI Ha 3TO, UX POJIb B OKPYKaIOIIeH cpelic He MeHee BaKHa,
4yeM MeTaiuioB. Tak, u3 ypokoB reorpadum, GU3NKH U OHOJIOTHH BaM M3BECTHO, UTO
HE TOJILKO 3€MHOM I1ap, HO U BeeNeHHy 0 HEBO3MOXKHO MPE/ICTABUTH 0€3 HEMETAIIIOB.
Comnnne n Haubonpmas mianera CoHedHON cucteMbl — KOmurep, B OCHOBHOM, CO-
CTOSIT M3 BOJIOPOJIa, KOpa 3eMHOTO Iapa 1o Macce Ha 49% cOCTOUT U3 KUCIOpoJia U
Ha 27% — u3 xpemans. Hamra 3emaast atmocdepa comepkut 78% azora (110 06memy)
u 21% xucnopona, rugpocdepa, B OCHOBHOM, COCTOUT U3 BOAOPOJA U KUCIOPOJA,
JKUBBIE OPraHU3MBbI, 00pasyromime Onocdepy, TaKKe COCTOST, TNIABHBIM 00pa3oM, 13
HEMETAIIIOB.

TR [ I gl OTHOCMTENLHO 3NIEKTPOHHOIO CTPOEHUsSI aTOMOB HEMETANNOB

Ha ocHoOBaHMM 3NeKTPOHHOro CTPOEHMA aTOMOB OTBeTbTe Ha BONPOCHI.

A) ... 3s23p* C) 1s' E) ...3s23p? G) ...2¢?
B) ...2s22p? B) ...2s’ F) ...2s%2p5 H) ...2p®3s?

— Kakne ANEKTPOHHbIE KOH(bI/IrypaLIMVI COOTBETCTBYIOT aTOMaM HemeTannos?

- AJ'IJ'IOTpOI'IHbIe MO}J,VI¢)VIK3LI,I/II/I KaKuX U3 3TMX HEMETaNOB BaM M3BECTHbI?

— Kakas ANIEKTPOHHaA KOHd)VIpraLI,VIﬂ COOTBETCTBYET aToOMy HemMeTasrna, obnaparoLLe-
My HanbONbLWMMN OKUCIINTENBbHBIMU CBOMNCTBAMM?

— Ykaxute ONEKTPOHHbIE KOH(*')VII'ypaLI,MM aToOMOB HeMeTassoB, KOTOpble B peakunsax
MOTYT NPOABNATb KaK BOCCTAaHOBUTESIbHbIE, TaK U OKUCIIUTESIbHble CBOUCTBA.

O3HaKOMUMCS C MOJNOXEHUEM HemeTaoB B [lepuonnyeckoil cucreme,
MIMMHU PU3HYECKIMA ¥ XUMAYECKHMH CBOMCTBAMH, a TAaKXKe TeM TIHAMI
pble uX 00yCIOBIMBAIOT.

1. IMosio:kenne HemeTa/u10B B [lepuoanyeckoii cucre

B Ilepuonnueckoii cucreMe HEMETalIbl, B OCHOB
BEpPXHEM YTIy. 3a MCKIIOUYEHHEM BOJIOPOJA U T
NSAr0TCA p-anemenmamu (Tadm. 12.1).
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Ta6nuua 12.1. NonoxeHne HemeTannos B lNepnoanyeckon cucreme

cBOICTBa ocnabns-
HOoT.

1A A A IVA VA VIA VIIA VIIA
1 | (H1s") HemerTannsol H He 1s?
ns2np’ ns2np? ns’np? ns2np* ns?np® | ns2np®
2 | B rnaBHbIx noarpyn- B c N o F Ne
3 | nax paguycel ato- Si P [ cl Ar
MOB yBeJM4YnBaoT-
4 | cq, anektpooTpuLia- As Se Br Kr
5 | TenbHOCTb YbbIBaET, Te | Xe
HemeTannmyeckme
6 At Rn
7

>
>

B nepuoae CjeBa HAIPaBoO paaAuyChl aTOMOB YMEHBIIAKOTCS, SJICKTPOOTPHUIATCIIbBHOCTE BO3pACTACT
HeMemanaudecKue ceolcmed ycuauearomcesi

2. Oco0eHHOCTH CTPOEHHSI ATOMOB HEMETAJLJIOB.

B aromax nemeramioB (kpome Oopa B) BHemrHUMil sHepreTHdecKuil ypOBEHb
umeeT okTeTHOe (s°p®) cTpoenue, Wi 6:1M30k k HeMy. Hampumep, cTpoenue BHEII-
HETO0 YPOBHs aTOMOB 611aropo iHbIX ra3oB — ns’np’ (y rems 1s%), ranorenos — ns’np’,
anemMenToB VIA moArpynms! (XaabKoreHoB) — ns“np’.

[Ipu u3MeHEeHUN 3MEKTPOHHOTO CTPOEHUS aToMa, METAIIIMYECKHE U HEMETaJlIu-
YecKHe CBOIMCTBA AIIEMEHTa M3MEHSIOTCSI, KaK 3TO yKa3aHo B Tabiuue 12.1.

3. Oco0eHHOCTH CTPOEHMS NPOCTHIX BelleCTB HEMETALJIOB.

[IpocThie BeriecTBa HEMETANIOB B TBEPAOM COCTOSIHUM MMEIOT KaK MOJEKYJsIp-
HOE, TaK U HEMOJIEKYJIpHOE cTpoeHue. K mpocThIM BellecTBaM MOJIEKYISIPHOTO
CTPOCHHUSI OTHOCSITCS TaJIOT€HbI, KMCIOPOJ, BOIOPOA, a30T, 030H O3, Oenbiit ¢ocdop
P4, kxpucTammueckas cepa Sg 1 Ap. B HUX CHITBI TPUTSDKEHUS MEXKAY MOJIEKYJIaMH,
PacIoIOKEHHBIMH B Y371aX UX KPUCTAJUTHYECKUX PEIIETOK, HE3HAYNTEIbHBL, IO3TOMY
TaKHe BEILIECTBA XapPAaKTEPU3YIOTCS HEBBICOKMMH TEMIIEPAaTypaMH IUIABJICHUS U
kurneana. Hampumep, momekynsipHas KpucTajuimdeckas cepa (Ss, MOHOKIMHHAs
Momudukanus) mwiasurcs npu 119,3°C, Oensiit pocop — mpu 44°C, mpocteie
BEIIECTBA BOJIOPOJ, a30T M KHCJIOPO, B3STHIE B JKHIKOM COCTOSHUH, KHIISAT B
obmactu munyc 200-250 °C.

Hemeramnsl ¢ HemonekynsipabiM ctpoenueM (C, Si, B wmu Cy, Siy, By) umeror
ATOMHYIO KPHCTAUIMYECKYIO peleTKy. Takue BemecTBa 00Ia1atoT BHICOKOM TBEp-
JOCTHIO WJIM BBICOKOH TeMIlepaTypoil IIIaBI€HHUS; HalpUMep, ajiMa3 — Ccamoe
TBEPJ0€ BEIIECTBO, a rpaduT miaButes mpu 3800°C.

4. Oco0eHHOCTH (PM3MYECKUX CBOMCTB TBEPAbIX BellleCTB HEMETAJJIOB.

Hemeranmnsl B TBEpAOM COCTOSTHUH, KaK MPABUIIO, WM JUIIEKTPHUKH, WIN TUIO
IIPOBOJIHUKH HJIEKTPUYECTBA M TEIUIA; OHKM HE O0IAJAI0T IIACTUIHOGIBIO,
YECKUM OJIECKOM U SIBJISIOTCS XPYIKHMH BEIIECTBAMH.

e Kpuctannuyeckuin 60p 1 KpemMHUi agarT no. BO4
KOBbIMK CBOWCTBaMu. N3 HemeTannoB rpacut, KWeTannnd " nopn eMH
MMEIOT MeTannunyecknin bneck, a rpacput obnagaet ANeKTPONPOBOAHOC




5. Oco0eHHOCTH XHMHYECKHX CBOICTB.

Hemerannsl B peakiusx ¢ MeTaljgamMH BCErAa SIBISIOTCS OKHUCIMTEISIMH, T.C.
MIPUHUMAIOT AJIEKTPOHBL. CaMblil CUITBHBIN OKUCIHTEND — PTOD:

—2-1e” =2-3¢_
-2 =1
2Na+ S — Na,S 2Fe + 3Cl, — 2FeCls
~ ~
OKHCJIUTECIIb OKHCJIUTCIIb

[Ipu B3anMoAeHCTBHN PYT C IPYTOM HEMETAJUTBI MOTYT OBITh KaK OKHCIIUTEISAMH,
TaK ¥ BOCCTAHOBUTEJISIMH:

—4e” —2¢
+4 -2
+ 0O, > SO, H, +/78 — H,S
BOCCTaHOBHTEND OKHCJIUTEID

Tomnpko rop mpy B3anMOAeHCTBUY C IPYTHMH ITPOCTHIMHU BEIIECTBAMH HE OBIBAET
BOCCTaHOBHUTEJIEM.

OKHUCIUTETBHBIE CBOWCTBA HEMETAUIOB 0CIa0CBAIOT C YMEHBIICHUEM UX DJIEKTPO-
OTPHILIATENTLHOCTH:

Fo, Oy, Cl, N, S, C, P, Hy, B, Si

C YMCHBUICHUEM 3JICKTPOOTPULATECIIBHOCTH OKUCITUTCIILHBIC CBOICTBA TIPOCTHIX BEIICCTB ociabeBaroT

Hewmeramnst (R) ¢ Bogopomom 00pa3yroT ra3000pa3HbIe WU JICTYIHE COCIUHE-
Hust 06meid popmynsl RH, (n = 8 — N; N — Homep rpynmsl [leproandeckoii cucteMsl,
B KOTOPOM PacroyiokeH 3eMeHT R).

C aKTHBHBIMH METaJJIAMU I'aJIOr€Hbl 00Pa3yIOT COCUHEHHS C HOHHOM CBS3bIO —
KCl, NaF wu np.

1. B nepuodax cnesa Hanpaso KUCIOMHbIE CEOUCMBA BOOHBIX PACBOPO8 JIeMYUUX
8000pOOHBIX coeduHeHull ycuausaromes. Hanpumep, B HIkenpuseaeHHoM psny PHs
(docdhun) obnamaer cnabbiMu ocHOBHBIMU, H,S — crnabbivu kucnotaeiMu, a HCI —
CHJIbHBIMU KHCJIOTHBIMH CBOMCTBAMHU:

PH;— H,S — HCI

2. B enasnuvix noospynnax ceepxy 6Hu3 60CCHMAHOBUMENbHbIE CEOUCMBA JEMYUUX
B000POOHBIX COCOUHEHUTI, A B BOOHBIX PACTHBOPAX N VX KUCAOMHbIE CEOUCMEA YCUTU-
saromcsi:

HF — HCl — HBr — HI

KHUCJIOTHBIE ¥ BOCCTAHOBUTEIHLHBIC CBOMCTBA yCI/IJ'II/IBaIOTC’

Hemeramisl ¢ KHCIOPOIOM, B OCHOBHOM, 00pasytoT KUCHOTHE cujl
SOs, P>Os u ap.

3. B Ilepuoduueckoii cucmeme cie8a Hanp 6a
OKCUO08 HEMEMAI08 YCUNUBAIOMCSL, A C8EPXY GH
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O06 M3MeHeHNH KUCJIOTHBIX CBOHCTB BBICIINX OKCHIAOB H BOJAOPOAHBIX
coelMHEHU i HeMETAVIOB IJIABHBIX MOAT Py
3apanue. CocraBbre GOpMyYIIBI BBICIIMX OKCHIOB a30Ta, (hocdopa u Mblbsika (As) U
PactoIOKHTE UX B ITOPSIIKE BO3PACTAHNS KUCIOTHBIX CBOMCTB.
Pewmenne:
[MockonbKy a30T, hochop ¥ MBIIIBSIK PACIIOIOKEHBI B TIIABHON MOATPYTIIE V TPYIIIHL,
TO (hopMyITBI UX BRICIIHX OKCHAOB OymyT: N2Os, PoOs 1 AsyOs.
CornacHo npaBuiTy 3 B MOATPYIIIE KUCIOTHBIE CBOMCTBA STUX OKCHIOB OciIa0eBaioT
CBEpXY BHH3; CJIEJOBATEIIbHO, KUCIOTHBIE CBOiicTBAa OKCHAOB — N2Os, P,Os u AsyOs
BO3pacTaloT B I10CJIEI0BATEIBHOCTH:

As,05 — P05 — N2Os
3amanne. O0BSICHUTE IPUYMHBI BO3PACTAHUS KHCIIOTHBIX CBOMCTB BOJIHBIX PACTBOPOB
ranoreHoBoiopoaoB B psay HF—>HCl—-HBr—HI.

o6bpaseuy

* OKUCNIUTENbHbIE U BOCCTAHOBUTENbHbIE CBOMCTBA HEMETAIJIOB *
BoAoOpoAHble coeaAunHeHunsa HemeTannos *

_ MpumeHeHMe M NpoBepka 3HAHUM

1. YTto ominG0o4YHO /1JIs1 BOTOPOIAHBIX COeTMHEHUI HEMETANT0B?
A) IpH OOBIYHBIX YCIOBHSX JIETYYHE COCANHEHHS
B) B TBepIOM COCTOSHMN UMEIOT MOJICKYJIAPHOE CTPOCHHUE
C) B BOAHBIX PacTBOpPaxX HEKOTOPbIE MOTYT MPOSBILATH KUCIOTHbIE CBOMCTBA
D) coenunenus cocraBa RH4 cooTBeTcTBYIOT HeMeTaiuaM [VA moarpynmnsl
E) coenunenus cocraa RHs cooTBeTCTBYIOT HeMeTamIaM VA HOArPYIIIbI

2. YCTaHOBUTE COOTBETCTBHE MEKAY BAJEHTHBIMH ICKTPOHAMH HEMeETa/llla U HOMEpPOM
rpynisl Hepnounllecxoﬁ CHCTEMBbI, B KOTOPOM PaCnoJ/IOKE€H HeMeTaJll.

1. ns’np! 2. ns’np? a. VI  b. VI
3.ns’np? 4. ns’np* c.V d. v
5. ns’np’ e. I
3. YkaxuTe BepHbIe BHICKa3bIBaHUS. B IIaBHBIX MOATPyNNAax cBepXy BHU3 Y HEMETAJLIOB ...
1. Heprusi HOHU3AIUH YMEHBIIACTCS 2. OKHCIIUTENIbHBIC CBOMCTBA OCIa0eBAIOT
3. HeMeTaJUTHYEeCKHE CBOMCTBA yOBIBAIOT 4. 9HCIIO BAJICHTHBIX DIICKTPOHOB PaCTeT

4. B kakoii noc/jie10BaTeJHLHOCTH BO3PACTAIOT KUCJIOTHBIE CBOIICTBA BOAHBIX PACTBOPOB?
1. HC1 2. HBr 3. HI 4. HF
5. YeM O0TIMYAIOTCS HEMETALIBI OT METAJLIOB N0 GU3HMYECKHM U XUMUYeCKUM cBoiicTBamM?

6. IlpuBenuTe NMpUMepbl HEMETANIOB C PA3JIMYHBIM THIIOM KPUCTAVIMYECKHUX pelleToK.
PaccmoTpuTe oTIIMUNTEIbHBIE 0COOEHHOCTH UX (PU3UYECKHUX CBOICTB.

7. IlepeuynciiuTe mecTh OHOTeHHBIX 3JIEMEHTOB.

8. OnpenennTe crenenn oKucaeHus 3jeMeHToB B coenuHenusx — SFe, CIF3, SiFs u P2Ss
HAYepTUTE CTPYKTYPHYIO (pOPMYJIy KaK/I0T0 U3 HUX. ‘

9. K kakomy 3/1eKTPOHHOMY ceMeiicTBY (s, p, d, f) oTHOcATCA HeMeTaLIbI?
10. Yero 6oanb1ie (%) B 1uTocdepe u 6mochepe — MeTaNI0B HIH HeMETAJLJI0

11. Ha ocHOBaHMM 3HaHMIii, IPUOOPETEHHBIX HA YPOKAXaOHOJIO
pedepar Ha Temy “BuoJiornueckasi poib HeMeTaNLIO



n SNEMEHTbI NOArPYNMbl ®TOPA

OBLIJ,AFI XAPAKTEPUCTUKA INEMEHTOB NOArPynrbl ®TOPA

@) —UYTo 06 bEANHSIET NOBAPEHHYIO COMb, MOAHYIO HACTOMKY, 3yGHYI0 NacTy, BoAy,
&® BO34yX?

DIIEMEHTHI, PacIloIOKEHHBIE B TIIaBHOU oArpymme VII rpymms: [lepuomndaeckoit
cucremsl — ¢pmop F, xnop Cl, 6pom Br, uood I uacmam At, Ha3pIBatoTCA 2a102eHamu
(Ha mar. “eanoeen” O3HAYAET POXKIAIOUINE COIIH).

[
NeATenbHOCTb BaneHTHble BO3MOXHOCTU aTOMOB ranioreHoB

YuutbiBas pasnuuve B CTPOEHUU BHELUHEro 3HepreTu4yeckoro YPOBHA aTOMOB

ranoreHoB, OTBeTbTe Ha BOMNPOCHI. nd
2 " [FTATR 1]

2 ns [FTATT
T R...[T nd
w [T 1]

+AE3

. ns|T[T[?T
Ny AE2_~R...[] nd
np [T [ [ J&— & o PLLL]
, ns[TI[T R=CIBr,I 4 ns[N[T]?
R [ R[4

— B 4em cocTouT pasnuyne B CTPOEHWUN BHELLHENO SHEPreTUYECKOro YPOBHSI aTomoB F,
Cl,Br,unl?

— Bo Bcex nn atomax ranoreHoB BO3MOXHO pacnapuBaHue CrapeHHbIX S- Y p-BaneHT-
HbIX 3neKTpoHoB? C Yem 3TO CBsI3aHO?

— OTpaxaroTcsa v 3TM pa3nuyns B ctpoeHun atomoB F n Cl B Mx BaneHTHOCTAX, NPOsiBs-
€MbIX MU B CBOMX coeanHeHusix? lMoaTteepanTe npumepamu.

B kxaxzom nepuoje rajioreHsl 00J1a1at0T HanOoJbIIMMH HEMETATTIMYECKUMH CBOM-
crBamu. Ha BHeIIHEM HEPreTMUECKOM YpOBHE UX aTOMOB PACIOJIararoTcs 7 JJieK-
TpoHOB — ns’np®. Jlo okTeTHOH (ns’np®) KOH(UIypalMK He XBaTaeT OHOTO K-
TpoHa. KpoMe Toro, aToMbl rajioreHoB, 1o CPaBHEHUIO C AaTOMaMU APYTUX JIEMEHTOB
JAHHOTO NEpHO/a, 00I1aAa0T HAauOOIBIIMM 3apsIOM sIpa U HAUMEHBIINM PaJiyco
[lo >TUM MpHYUHAM TaJOTE€HBI — CUTbHbIE OKUCAUMENU: TIPUHIB 1 3JEKTPOH, @H
COETMHEHHAX C BOIOPOZIOM U METAIIIAMH TIPOSBIISIOT CTEMCHD OKKGTICH

B psiny F>Cl—Br—1—At Hemerammieckie CBOMCTBa Tajior

®dTOp, KaK JEMEHT ¢ HauOOIbINEH IeKTPOOTPHULIATEIH
HPOSABJIAET CTENCHb OKUCIIEHUs TONBKO —1. DeMeHT
eIMHEHHSAX CO PTOPOM W KHCIOPOAOM MPOSIBIL
+3, +5 u +7. U3-3a orcyTtcTBUs d-IOLYpOBHS
BajeHTtHocTs III, V 1 VII.

60



* Tabnuua 13.1. HekoTopble XxapakTepuCTUKM rarnoreHoB
SNeMeHT BaneHTHble OTHOCUTENbHas anekK- CTeneHb OKUCNEeHud
3NEKTPOHbI TPOOTPMLATENBHOCTD (B coeguHeHMsX)
®dTop, F 2s22p® 4.0 Tonbko —1
Xnop, CI 3s23p® 3,0 -1, +1, +3, +5, +7
Bpowm, Br 4s24p5 2,8 —1, +1, 43, +5, +7
Wom, | 5s25p° 2,5 —1, +1, +3, +5, +7

BoaHbie pacTBOpHI rajlorTeHOBOJOPOAOB SIBIISIFOTCSL KMCIOTaMu. Cuila STHX KHC-
not Bo3pactaeT B psany HF—>HCl—->HBr—HI, mockoipky ¢ poctom paamyca aToma
rajioreHa, oTuiemieHue nona Bogopoaa H™ or monekynst HR nocnenosarensHo 06-
neruaercs (HR @ H'+ R"). Tlo Toit e npuuune B psaagy HF—->HCl—-HBr—HI Boc-
CTaHOBHTEJIbHBIE CBOWCTBA rAJIOTEHOBOJIOPOOB (TAlOTreHH I HOHOB) yCHUIIMBAIOTCS,
a cTabMJIBHOCTh YMEHBIIAETCSI.

Kpome ¢ropa, Bce ocTapHble TalOreHbl 00pa3yIoT KHCIOPOACOAepIKaIINEe KUC-
notsl. Hanpumep, xiop obpasyer kucaotsl Tunia HC1O4 (xnopnas), HC1Os (xstopHO-
Baras), HCIO, (xiopucras) u HCIO (ximopHoBatucras). C yMEHBIIICHHEM CTEIIEHU
OKHCJICHHUS XJIOpa X KHUCIOTHBIE CBOMCTBA YOBIBAIOT:

+7 +5 +3 +1
HCIO4  HCIO; HCIO; HCIO

>
C YMCEHBIIECHUEM CTECIIEHU OKHCJICHUS XJIOpa KUCJIOTHBIC CBOICTBa y6]:lBa}OT

N

Kucnorasie cBoiCTBa OTHOTUITHBIX KUCIIOT XJIOpa, Opoma 1 fiofa, Hampumep, TH-
na HROs, yosiBatoT ot xsopa k ogy. HClO4 — ogHa U3 caMbIX CHIIBHBIX KHCIIOT.

I"ajorens! 00pa3yloT IPOCTHIE BELIECTBA, COCTOSIIINE U3 ABYXaTOMHBIX MOJICKYJI.
B psany Fo—Cl,—Br,—1, ux peakimonnas cnocoOHOCTb (XUMHUYECKasi aKTHBHOCTB)
yoObiBaer. IloaToMy B 3TOM psiily KaKAbI IPEObIAYINUMN TaloreH BBITECHSIET
cnenyromui u3 kucnot Tuna HR u ux coneit.

OO0 aKTHBHOCTH raJIOT€HOB M KUCJOTHBIX CBOiicTBax KucjaoT Tuna HRO4
ITpn mpomyckanmn 7,1 mr xmopa depe3 pactBop KI, B3sitoro B M30BITKE, BEHI-
nemiock 12,7 mr #ioma. Berauciure Beixon (%) tioga? A(Cl1)=35,5, A(1)=127.

Pemenue:
1. Haiinem TeopeTndecku oxuiaeMyto mMaccy (x) ozaa (¢ Berxogom 100%):

7,1 Mmr X Mr
Cl, + 2KI — 2KCl + ©L{ X = Moeop. = M2 o5 g
23551 21271 71r

2. Y4uThIBas Maccy #ona, MOMyYeHHYIO Ha CaMOM JeJie (Mupaxr.=12,7MT), BBIY
cuM BeIxon Mona (n, %): >

My 100% 12, 7mr-1000

n(o%)= Do 20 12, 7Mr100% 5,
Mreop. 25,4mr

3amanue. OOBACHUTE MIPUIMHBI YMEHBIICHUS K THBIX CTB B pAIY"

HC]O4 —> HBI‘O4 —>

* rmaBa4 ° eme Aarp

o6pasewn




B cBsizu ¢ Tem, urto B psagy Fo—>Cl,—Br,— 1, MexxmonekyisspHble CHITBI TPUTSIKE-
HUS BO3PACTalOT, HEKOTOPhIe (DM3NYECKHE CBOWCTBA T'aJOT€HOB B TOM JK€ HAIpaB-
JIEHUU U3MEHSIOTCS 3aKOHOMEPHO.

* ranyioreHbl * rajjoreHoBoAOpPOAbI * KNCNopoAacoaepXxatline KMCrnoThbl
raqioreHoB * aKTUBHOCTbL rasfioreHoB °*

_ MpumeHeHMe ¥ NpoBepKa 3HAHUM

1. Yto o004 HO /ISt AaTOMOB rajIOreHoB?
A) Ha BHEIITHEM DHEPreTHYECKOM YPOBHE UMECIOT 7 DJIEKTPOHOB
B) B kaxx0M meproie 001aAal0T HAaHOOBIIEH AEKTPOOTPULIATETBHOCTHIO
C) npunuMas 1 31eKTPOH, IETKo NpUOBpETAIOT KOHPUrypanuio ns*np®
D) B HEBO30YKICHHOM COCTOSIHUH COJepKaT | HeCIapeHHbIH 3JIeKTPOH
E) B kaxx10M nieprozie 00J1a1at0T HAMOOIBIINM PAIYCOM

2. YTo U3 HIKeNepeYHcJeHHOT0 BO3PacTaeT ¢ POCTOM Paauyca AaTOMOB rajloreHoB?
A) 3Heprus MoHU3aIHUU B) okucnurensHble CBOMCTBA C) 37€KTPOOTPHLIATEILHOCTD
D) BoccraHOBUTENbHBIC CBOMCTBA  E) HeMeTallTHuecKHe CBOWMCTRA

3. Ykaxurte ¢opMyJibl BOIOPOIHBIX COeJUHEHHUIi rAJIOreHOB M X BBICIIUX OKCHIOB ((HTOp
HE paccMaTpHuBaTh).
A) HR; RO4 B) HR; R20s C) HR; R207 D) H2R; R20s E) HR; ROs

4. OnpeneanTe 3JEeKTPOHHYI0O KOH(PUIYpaLHIO aTOMa, 00/1a1a1011ero HanooJILINMH OKHUC-

JINTEJIbHBIMH CBOIiCTBaMH.

A) ..2s2p° B) ...3s%3p° C) ...4s%4p° D) ...5s%5p° E) ... 6s%6p’

5. B kaKkoM coeiMHEHUH CTelleHb OKHUCJIECHUS rajioreHa yKa3aHa omuoo4Ho?

-1 +3 -1 +1 +7

A) CaClz B) KBrO:; C) SClz D) Cl.O E) Cl207
6. OnpegesnTe B Ka:xKA0M psigy 0oJiee CHIBHYIO KHCJIOTY.

1. HCI(p-p), HBr(p-p), HI(p-p) 2. HC1O4, HBrOs4, HIO4

7. TloyeMy B Ka:KIOM NepUHOEe TajioreHbl 00,1aJal0T HanboJee CHIbHLIMH OKHCINTEIb-
HBIMH CBoOjicTBaMHu?

8. ITouemy ¢pTOp B CBOMX coeMHEHUSIX He MposiBasAeT BajdeHTHOCcTH: 111, V n VII?
9. Kak 00bsCHUTB ycuiIeHHe KHCJI0THBIX cBoiicTB B psiny HF>HCI->HBr—HI?

10. B kakom coennHennu MmaccoBas 105 (%) Bogopoaa Hauboabmas?
1. HF 2. HCI 3. HBr 4. HI

m XJ'IOP

“' —Kakoe cBOWCTBO Xxnopa onpeaenuno ero npumeHeHue B lNepson mupoBso
e He B KaYecTBe XMMUYECKOro OPYXuUa?
—Mo4eMy 3TOT ranoreH B cocTaBe NOBApeHHOW CONM He oka3LiBaeT Bp
AeACTBME Ha OpraHusm?

OTkpbITHE. B CBOOOIHOM COCTOSIHUM XJIOP BIIEP OBl TTOITY
COJISTHOM KHMCJIOTHI JUOKCcHIoM Maprantia (1774 llee BEIH
[ono:xxkenue B [lepuoanyeckoii cucreme u
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3-ro nepuona rinaBHoi noarpymmsl VII rpynmnel. DIeKTPOHHOE CTPOEHUE aToMa —
15*25*2p®3s23p° Crenenp OKucIeHUs XJ10pa B coeuHenusx —1, +1,+3,+5 u +7.

Haxo:xnenue B npupoae. Kak akTHBHBIH 3JIEMEHT XJIOp B IPUPOJIE BCTPEUACTCS
TOJIBKO B BUJAE coequHEHMH. K Ba’kHEWIIMM €ro COeIMHEHHSM OTHOCSTCS 2aium
NaCl, cunvsun KCl, cunveunum NaCl-KCl, xkapnanium KCl- MgCly,-6H,O u np.
CoenuHeHusT XJopa BCTpEUYaroTCsd B BOJAX OKEaHOB, MOpEH U 03ep, a TaKkkKe B
OpraHu3Max pacTeHHH U KUBOTHBIX.

Mony4yenne. B nabopatopuu X10p MO>KHO IOJIyYUTh I€HCTBUEM CHIIBHBIX OKHC-
muteneit (MnO,, KMnO4, K>Cr,O7 1 KCIO3) Ha consiHyrO KUCIOTY:

4HCI + MnO; — CLT + MnClL + 2H,0
KCIO; + 6HCI — 3CLT + KCl + 3H,0

B npoMBIIIEHHOCTH XJI0p TOTYYaloT 3JEKTPOJIM30M paciuiaBa XJIOpUa HaTpUs
WJIM €ro KOHIICHTPUPOBAaHHOTO BOJHOTO pacTBOpa:

2NaCl + 2H20 _3a-3 HzT +2NaOH + ClzT

Puznveckne cBOMCTBA. XJI0p — a3 KEITO-3€JIEHOTO LIBETA, C PE3KNUM YAYILAOIIIM
3anaxom. Anosut! B 2,5 paza Tsbxenee Bo3ayxa. B 1 1 Boabl pacTBopsiercs 2,5 1 xJopa
(20°C). Ero BomHBINM PacTBOP HA3BIBAIOT XIOPHOU 8000U. XJIOP pa3ApakacT IbIXa-
TENIbHBIE ITyTH, & TIPU BBIXaHUU OOJIBIIOrO KOJMYECTBA BBI3BIBAET CMEPTh. XJIOP MO
JIABJICHUEM CKFKACTCS U B KHJJKOM COCTOSTHUM XPAHHUTCS B CTAJIBHBIX OAJIOHAX.

Xumuyeckue cBoiicTBa. Xiop — cunbHulll okucaumens. OH HEMOCPEICTBEHHO
He peazupyem ¢ KACIOPOAOM, a30TOM M YIIEPOAOM. XJIOp C BOJOPOJIOM pearupyer
npu ocsemennu (hv) ¢ cypemoii (Sb) 1 aKTUBHBIMH METaJlJIaMH TPH KOMHATHOM
TeMIepaType, a ¢ APYTUMH IIPOCTHIMU BEIIECTBAMU IPU HArPEBAHUU!

twm hv -1

H, + Cl, ——2HCl 2S + Cl, -1 S,Cl,
2Sb + 3CL 29 C,28hCl; Cu + Cl, - CuCl,

2P +3Cl, 5 2PCl; 2Fe + 3Cl, - 2FeCls
2P + 5Cl, —*2PCls

[eaTenbHOCTb XumMmunyeckue cBoMcTBa Xnopa
|

Ha ocHoBaHUM ypaBHEeHMI, OTpaxaloLmX XMM1UYeckme CBOMCTBA XIlopa, OTBeTbTe
Ha BOMpOChI.

— B kakux peakumsix xrnop okmcnmtens? Yem obycrnoBneHbl ee OKUCIUTENbHbIE CBOWCTBA?

— lMpu kakmx ycrnosusx 13 npocTbix BeliecTs obpasyetcsa PCls, a npu kakux — PCls?
— MNouemy xeneso c consaHomn kucnotom obpasyet FeClz, a ¢ xnopom —?CIs?
— B Kakux coeguHEHUsIX SMEMEHT B COEAMHEHUM C XITOPOM MPOSIBMS C
T C BO-

rneH
paBHyto ABym? NoyeMy ux popmynbl oTIM4aroTCs apyr oT Apyra?
B3aumogeiicTBHe XJ10pa €O CJ0KHBIMHU BellleCTBA P pea

IO, 00pazyst COISTHYIO (XJIOPOBOOPOIHYIO) U XJIO ATUCTY¥0, KUCIIOTHE:
Cl, + H,O &2 HCI +
* rnaBea 4v arp 63




OO0pa3yromuiics pacTBOP Ha3BIBAIOT XJIOPHOU 6000U. XJIOPHOBATHCTAs KUCIOTA
— HEMPOYHOE BEIIECTBO, [I03TOMY OHa pasznaraercs. OOpa3yronmiics IpH ee pasio-
JKCHUU aTOMapHBIA KHCIOPOJ, KaK CHIIBHBIN OKHCIHUTENb, 00ECIIBEUMBAET OpraHu-
YeCKHUEe KPaCUTEIH:
2HCIO — 2HCI + 20 — 2HC1 + 0,1

OTO CBOMCTBO XJIOPHOH BOJIBI IIO3BOJISIET MCIIOIB30BATh €€ B Ka4eCTBE OTOEIH-
BAIOILIETO BELIECTBA.

Xiop B3auMoJeicTBYyeT ¢ mmienodaMu. Hampumep, mpu 0OBIMHBIX YCIIOBHSIX XJIOp €
pactBopamu KOH mmn NaOH o6pazyer orcagenesyio 600y, a ¢ pacTBOPOM TaIlICHON
U3BECTH — XJIOPHYIO U36ECHIb, KOTOPBIE TAKXKE 00J1a1a0T OTOSIMBAIOIINMY CBOHCTBAMU:

2KOH + Cl, — KCl + KCIO+H,0

JKaBEJIC€Basg BOJa

2Ca(OH), + 2Cl, — CaCl, + Ca(ClO), + 2H,0

XJIOpHas U3BECTh

Or0OenuBaronIue CBONCTBA JKAaBEJIEBOH BOJBI M XJIOPHOU (OEIMIIBHON) W3BECTH
o0yciaBnMBaeT XJIOPHOBATHCTas KHUCIIOTA, KOTOpas oOpa3yercsl Mo JeHCTBUEM
BOJIBI M YTJICKUCIIOTO ra3a Bo3ayxa. Hanpumep,

KCIO + H,0 + CO; - KHCO; + HCIO; HCIO - HC1+ O

e [pu HarpeBaHMM Xxriopa C Lenoyammy o0pasyrtTcsa Conm Xmnop-
HoBaTon kncnotbl (HCIO3):

100°C
6KOH + 3Clo. —— > 5KCI + 3H20 + KCIO3 (6epToneTtoBa corb)

Xnop — GoJiee CUIIBHBIN OKUCIUTEND, YeM OpoM u Hoa. [103ToMy OH BeITECHSIET
OpoM U #o11 n3 X OWHAPHBIX COCTUHEHUHN C BOJOPOJIOM U METaJIAMH:

ClL+2HI - 2HC1+ I,

XI10p B3aNMOAEHCTBYET U C OPraHUYECKHMH COCANHECHUSIMU.

Ipumenenue. XJ10p UCTIONB3YIOT AJisi 00€33apakuBaHMsl TUTHEBOW BOJbI, OTOE-
JAMBaHMA TKaHel u Oymaru. Ero ocHOBHas 4acTh pacxoyeTcsi B IPOU3BOJICTBE CO-
JSTHOW KHCJIOTHI, XJIOPHOW M3BECTH, a TAKKe APYTHX XJIOPCOAEPKAMIMX HEOPTaHHU-
YECKHX U OPTaHMYECKUX COCTUHECHUH.

X710p (B OCHOBHOM B BHJE TUIIOXJIOPUTA HATPHsI) BXOJUT B COCTAB IPENapaToB
OBITOBOM XMMHH — OTOEIHMBATENEH, MOIOIINX CPEICTB JUIS MBIThS TIOCY/BI, CPEJICT
JUTs1 e3nH(eKInU 1 60pBOBI C IIIeCeHbI0. [ MITOXTIOPUT HATPHS TaK¥KE UCIIONb3YET,
JUISL OYMCTKH NMHUTHEBOM M OBITOBOW BOABI, U YIaJeHUS HAKH
MIOBEPXHOCTH CaHTEXHHKH, a TaKkKe JUI yCTpaHEHHs 3acop0B?’
nperapaT CleIyeT HCIOIb30BaTh B COOTBETCTBHH C IIPABHIIA

BpeAHoe BoznaelcTBue. Tak, COCAUMHEHUS
MOBBIIMICHHOE KPOBSHOE NABJICHUE, aHEMHIO, 3
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CHUCTEMBI M CIIOCOOCTBYIOT Pa3BUTHIO aTepockiiepo3a cocyoB. OHHM TakKe BBI3bI-
BAaIOT AJUIEPTHIO U J1a)Ke OPOHXUANBHYIO aCTMY.

* XNIOpHas BoAa * XJIOPHOBATUCTasA KMCNOTa ¢ XaBenesas Boga *
oT6enuBalolime BeleCcTBa * peakuun 3aMeLLeHUs rarioreHoB ©

— NMpumeHeHne u NnpoBepka 3HaHUN

1. Yto omm6o4HoO 115 XJa0pa?
A) SI0BUTHIIA Ta3
B) B mabopaTopuu moyryyaroT U3 COISIHOM KHUCIIOTHI
C) obnamaeT BBICOKOW XUMHUECKOH aKTHBHOCTBIO
D) B mpupoze BcTpeyaeTcs B CBOOOAHOM COCTOSHUH
E) B npOMBINUIEHHOCTH MOTYYalOT U3 TOBAPEHHOM COIIN

2. ITo kakoii cxeme o6pa3yercs (HemocpeaCcTBEHHO) MPOCTOE BEIECTBO?
1. KOH+ Cl —» 2.KI + B, —> 3.KBr+Cl: > 4. H20 + Cl >
A)1,2 B) tonbko 2 C) 1,2,3,4 D) 2,3 E) Tonbko 3
3. CocTaBbTe ypaBHEHHS BO3MOKHBIX peaKIHii.

1. K+Clh—» 2.H2+Clh L) 3.AI+ChL 5 4. 0,+Ch—> 5 P+Clh -
4. 3aBepuiuTe cXeMbl peaKkUuii. YKaxKuTe ypaBHeHHs, 10 KOTOPLIM 00pa3yloTcs, COOTBET-

CBEHHO, ’KaBeJieBasi BOJIa U XJIOPHAsi U3BeCTh.
100°C
1. Cl,+ H.0— 2. Cl + KOH—> 3.Ch+ KOH——— 4. Cl2 + Ca(OH)2—>
5. ConsiMM KaKHX KHCJIOT SABJISIOTCS TMIOXJIOPHUT Kajausl U OeproJieToBa coib? Hanummure
MOJIEKYJISIPHYIO M CTPYKTYPHYI0 (opMYJIbI 3THX KHCJIOT.
6. Kak 00bsicHUTH 0TOEJIMBaIOIIHE CBOIICTBA XJIOPHO#i BOABI U JKaBeJIeBOii BOAbI?

7. Beruncaure maccy 1 aurpa (H.y.) xjopa. OnpenesinTe 0OTHOCUTEIBHYIO IIOTHOCTH XJIOpa
o Boopoay u Bo3ayxy. A:(Cl) =35,5; M«(Bo3z.) = 29.

m XJ'IOPOBO,U,OPO,D, N CONAHAA KUCJIOTA

— Kakue BewectBa NPpUHMMaAKT y4yacTue B nepeBapmBaHMu nuim B )Keny.qu?

DeatenbHOCTb PRI EEISLE CBOWCTBa CONAAHOM KUCNOTbI

O6opynoBaHue: 5 NpobMpoK, ConsiHas KUCNoTa, CTPYXKN MarHus, MeaHas NpOBOMOKa,
okeng megu(ll), rmaopokeng megun(ll),coga unm nopoLuok mena.

Xopn paboTbl: B 0gHY M3 5 NpoBUPOK MOMECTUTE CTPYXKKN MarHusi, BO 2-10 — MEAHYH0
nposonoky, B 3-to — okcug meau(ll), B 4-t0 — rugpokeng megu(ll), B 5-t0 — cogy u
MOPOLLOK Mefna v B KaXKayto U3 HUX npunemnte no 2—3 mi ComnsiHon KMCﬂOTv npocgeamTe
3a NPOUCXOAALLMM.

O6cyauTte pe3ynbTraThbl.
— Betynuna nv consiHasi KUcnoTa B peakuuto ¢ oboummn MeTansiam

— Kak o6bsicHUTb 0BpasoBaHMe pacTBOPOB CUHEro LBeTa - 4-i n Kax

BblAerneHue rasa B 5-n npobupke?
— CocTaBbTe ypaBHEHMS peakLuii, OCYLLECTBNEHHbIX paboTt
* rmaBa4 ° eme Aarp




ony4yenne. B nabopaTopuu XJI0pOBOAOPO MOTYHAIOT CYJIb(paTHBIM COCOO0M,

NaClepner. + HaSOugeomy —22=1C L HCI + NaHSO4

INaClipuer. + HaSOuomy — 19 €, JHCI + NaySO4

a B IPOMBIIIJICHHOCTHU, I'NTAaBHBIM o6pa30M, CIKUTaHUEM BOJOPOJa B XJIOPEC:

H, + Cl, -4, 2HCI

Du3nyeckHe CBOiicTBa. XJIOPOBOAOPO — OCCIBETHBIN Ta3 ¢ PE3KUM, YAYIIUIN-
BEIM 3aIlaxoM, HEMHOTO TsbKelee Bo3ayxa. Bo BinaxaoM Bo3ayxe “memvut”’. [Ipu 0°C
u 0,1 MIla B 1 1 Boas! pactBopsiercs 500 11 xnopoBogopoaa. Ero Bogusiil pactBop
Ha3bIBAETCA COIAHOU Kucaomoi. 11py BABIXaHUN OKa3bIBAET YAYLLUIMBOE ICHCTBHE.

XuMnuyeckue cBoMcTBa. XJIOPOBOJAOPO, B OTIUYHE OT COJIIHON KUCIIOTBL, npu
00BIUHBIX YCIOBUAX He peazupyem ¢ MeMmaiiamu U Ux OKCUOAMU.

Ipumenenne. X0pOBOAOPO/I, TJIABHBIM 00pa30M, HCIIONIB3YETCS B BHJIE COJIS-
HOU KuCTOTHL. OH TaKKe MPUMEHSETCS B IIPON3BOJICTBE TIACTMACC M KaydyKa.

Mony4yenne cosinoii kucaoTl. CONSHYIO KUCIOTY MONYYar0T PacTBOPEHUEM
XJIOPOBOZIOPOJA B BOJIE.

®usuyeckue cpoiicrBa. ConsHas KHCIOTa — OECIBETHBIN PacTBOp C PE3KUM
3anaxoM. KoHIeHTprupoBaHHAs COJSTHAS KUCIOTa HAa BO3myXxe “ApIMHT’. OOBITHO
HanOoJiee KOHLEHTPUPOBAHHAsA coJisiHAs KuUCIoTa ObiBaeT He Oomee 40%-HOI;
COJISTHAs KMCIIOTA, IIOCTYIIAIONIAst B TPOAAXKYy, UMeeT KOHIIeHTparuto He Ooee 37%.
B xemya09HOM COKe KOHIIGHTPAIHs COJITHOM KHCIOTH cocTapiseT 0,3%.

Xumnveckue cpoiictBa. ConsiHas KHCIOTa, HapAAY C oOwuMu CE0UCmeamu
KHCJIOT, 00JIAAeT U crneyuduyeckumu cGoUCmaamu.

1. ConsiHas KuCIOTa — CUIIBHAs KUCIOTa. B pacTBope oHa MOJIHOCTBIO AHCCO-
OUHUPYET Ha HOHBI U M3MEHSET LBET MHANKAaTOpoB. OHA B3aUMOJICHCTBYET C METaJ-
JlaMH, CTOSIIMMH B PSAY HAPSDKEHUS 10 BOAOPOA, C OCHOBHBIMH M aM(OTEPHBIMH
OKCH/IaMH, OCHOBaHUSMHU W COJISIMH, KPOME COJIeH CepHOH, a30THOW M opTodoc-
(hopHoit kucaot (uckiovas HuTpar cepeodpa(l):

Fe + 2HCI — FeClL + H,T CaO + 2HCI — CaCl,+H,0
Fe(OH); + 3HCl > FeCl; + 3H,0 ~ CaCO;+2HCI — CaCl,+ H,0 + CO,T

1. Cneyughuuecxue ceoticmea cosIHOU KUCTOMBbL.
1. [Tapbl KOHUEHTPUPOBAHHON COJITHOW KUCIIOThHI B3aUMOJICHCTBYIOT C aMMHUAK
¢ oOpa3oBaHueM OEJIOTO JIbIMa, COCTOSIIIETO U3 YACTHUI] XJIOpUIa aMMOHHUS (Yp. B):

(a) NH3; + HCl - NH4Cl

00pa3yrT HEPaCTBOPUMBIN B BOJAE U KHCIOTaxX OCIIb ok Ag
peaxiueil moib3yTCs IpH onpedeseHuu COMTHOMJKNUCIIOT

(b) AgNOs+ HCIl —> Ag
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3. OGmanast BOCCTAaHOBUTEIBHBIMIA CBOHCTBaMH, COJISTHAST KUCIIOTA (XIJIOPH] HOH)
pearupyer ¢ OKUCIUTENIIMU. JTO €€ CBOMCTBO MCIOIB3YIOT IPH MOyUYEHUH XJI0pa:

K2Cr,07+14HCI — 2KCl+ 2CrCl; + 3CLT + 7H,0

Ipumenenue. CoisiHas KHUCIOTa UCIONb3YyeTCs Ul HONY4YEHUs €€ colieil, B
CUHTE3€ KpacuTesel, MPU OYUCTKE NMOBEPXHOCTH METalIa OT OKCUAHBIX IUIEHOK B
npolecce HasHUs, B IHUIIEBON IMPOMBIIIICHHOCTH (IIs1 MOJXYYEHUs IJIIOKO3bl U
JKeNaTHHA), B KO)KEBEHHOH NPOMBIIIIEHHOCTH (IyOeHue Kox), B MeauluHe (B
MIPOU3BOJCTBE JIEKAPCTB) U T. [I.

* MpumeHeHue conen consaHon kucnotbl: NaCl — B nponssoa-
CTBE rMapoKcuaa HaTpUsi, CONSIHOM KUCMNOTbI, Xriopa, MeTannmyeckoro HaTpusi, coapl,
Mbina, kpacutenen n B obiTy; KCI — kak ueHHoe muHepanbHoe yaobpenue, ZnClz —
ONs NPONUTKN AePEBSIHHbIX U3AENnuii C Lienblo npedoTepalleHns nx raneHusi, BaClz —
Kak cpeactBo 6opbbbl ¢ Bpeoutensamu cenbckoro xossanctea, CaClz — onga ocyuiku
raso., AICI; — kak kaTanusaTop B OpraHM4eckoM CUHTE3e.

Onpejenenne XJ10pOBOAOPOJA M XJIOPUA AHHOHA. XJIOPOBOJOPOJX OIpene-
JSIOT IO 00pa3oBaHMIO OENOro AbiMa ¢ aMMHUaKoM (yp. ), a XJIOpUA aHUOHBI — T10
ob6paszoBanuio ¢ noHoM Ag' Genoro ocanka AgCl (yp. b).

* XJIOPOBOAOPOA ° COJIsIHAaA KACNoOTa * cneuudunyeckme cCBOMCTBaA
CONAHOM KUCHNOTbI ®

_ NMpumeHeHne n NnpoBepkKa 3HaHUN

1. o kakuM cxemMaM MOJY4YalOT XJIOPOBOAOPOA B NPOMBINLIEHHOCTH W JadopaTopum,
COOTBETCTBEHHO?

1.Cl> + HBr —» 2. NaCl(xp.) + HNOs(koHi.) —
3.H, + Ch - 4. NaCl(xp.) + H2SOu(xoni.) ——
A)2,1 B) 1,2 C)3,4 D) 2,3 E) 1,4

2.3aBepHINTe CXeMbI peaKI Uil H YKaKUTe yPaBHEHUs, 0Tpakalouue cnenuduieckue cBoii-
CTBA COJISIHOM KHCJIOTHI.
1.HCl+ Mg — 2. HCI + Cu(OH): —» 3.HCl+BaO —»
4. HC1 + MgCOs3 — 5.HCl + AgNOs — 6. HCI + MnO2 —»
3. Onpenenure BelecTBa, He pearupyroLIUe ¢ COJISTHON KUCJI0TOI.
1.Fe20s  2.Ag  3.Si02 4.K:Cr207  5.802  6.NHs 7.BaSOs4 8.CaCO:s

4. YkaxuTe B OKHCJIUTEIbHO-BOCCTaHOBUTEAbHOH peakuun HCl + KMnO4— Cl: + MnClL:
+KCl + H20 okucauresb, BOCCTAHOBUTE/Ib, IPOAYKT OKHUC/IEHHS U NPOAYKT BOCCTAHOB-
JeHusi. MeTo10M 3JIEKTPOHHOI0 0ajiaHca paccTaBbTe KO3 PUIMEHTHI.

5. CocraBbTe ypaBHeHHS ABYX CIOCO0OB MoJiydeHHs XJ0poBoaopona. Ilouemy He BbI

JISieTCsl XJI0POBO/IOPO/I NPH CMENIMBAHUM Pa30aBJIeHHbIX PACTBOPOB x‘nna
CepHOIil KMCI0THI?

6. IIpucyrcTBHEM KaKUX MOHOB B PacTBOpe 00yCJI0BJIEHBI, COOTBETC
HbI€ H BOCCTAHOBUTEJILHBIE CBOHCTBA COJITHONH KHCJIOThI?
7. Beruuciure KoHueHTpauuio (%) coJIsiHON KHCIO0ThI, €

pacTBopeHo 448 o6bemMoB (H.y.) XjaopoBogopoaa. Il
1r/em®. M(HCI) = 36,5.

* rmaBa4 ° eme



CPABHVITEJ'IbHAFI XAPAKTEPUCTUKA TANIOFEHOB

0 —Kak BbI nymaeTe, coequHeHMe KaKoro rajioreHa BXOAUT B COCTaB 3yGHOI NacTbI?
@ — 5%-HbIN pacTBOp Kakoro ranoreHa B 3TUSIOBOM CMNUPTE NpPUMEHsieTCA Ans

Ae3nHdekumn paH?
— WoH kakoro ranoreHa BXoauT B COCTaB NOBapeHHOM conn?

B3anmopencTBue ranoreHua MOHOB C HUTPATOM
cepe6pa(l) n xnopmuaom kanbumsa

O6ecneueHue: pacteopbl coneri — NaF, NaCl, NaBr, Nal, CaCl2 n AgNOs; 8 npo6upok,
WITaTMB A4ns Npobupok, ABE NUNETKU.

Xop paboTbl: a) B kaxayto 13 4-x npobupok Hanente no 2—3 mn pacteopos NaF, NaCl,
NaBr un Nal. K kaxgomy pactBopy B npobupkax gobasbTe 3-4 kannu pactsopa AgNOs u
npocneguTe 3a NPOUCXOASILLMMU U3MEHEHNSMMU.

b) TouHo Tak e k pactBopam NaF, NaCl, NaBr n Nal B 4-x apyrux npobupkax go6asbTe

pacTBOp XIOpWAa KanbLus 1 NpocrneamTe 3a NPOMCXOSALLNMN M3MEHEHNAMMN.

O6cyauTe pe3ynbTaThbl.

— B akcnepumeHTax (a), npu gobaeneHnn pactsopa AgNOs, 13 pacTBOPOB Kakux conen
BbiNanu ocagku? B kakue LBeTa Obinv OKpalleHbl 0caaKn?

— B akcnepumeHTax (b) MOH kakoro rarnoreHmaa ¢ MIOHOM KanbLms o6pasyeT 0cafoK?

— CocTaBbTe MONEKYMSAPHbIE N MOHHbIE YPaBHEHMWS peakLMiA, OCYLLECTBIEHHBLIX B 3KC-

nepumeHTax au b.

OtkpsbiTHe. DTOp BriepBbIe OBUT MOMYYEH AJIEKTPOIHM30M KHIKOTO (GTopoBOAO-
pona (1886 r., A.Myaccan, @paHius), XJIOp — OKUCICHUEM COJITHOW KHUCJIOTHI IUOK-
cunom mapranmna (1774 r., K.1lleene, llIserwms), 6pom (1826 r., A.banap, ®panws),
o — u3 305161 MOpckuX Bomopocieit (1811, b.Kyprya, ®pannus).

[Mo-rpeuecku “pmopoc” 03HAYACT paspyuarowuil, “xiopoc”’ — JHcelmo-3eieHblll,
“bpomoc” — 31080HHbIU, “U003C” — huoremosbiil.

Haxo:xnenue B nmpupose. ['ajioreHs B mpupo/ie BCTPEUaroTCs TOIBKO B BUIE COe-

JVMHEHUM.

[ * BaxHenwue npupoaHble coeaumHeHust ctopa — ¢brrroopum
(nnaBwmkosbv Wwinat) CaFz, kpuorum Nas[AlFs] u gpmopanamum 3Casz(POa)2-CaF2. Bpom
BCTpeYaeTcs, rMaBHbIM 06pa3oM, Ha BCEX MECTOPOXAEHMSX xropa B Buae coner NaBr,
KBr, MgBr2 , a Takke B cocTaBe MOPCKUX BOOOPOCHEN.

B TeueHue roga 13 Mopckon Boabl B aTMOCHEPY NEPeEXoauT OKoMno 4 MIH TOHH 6poma.
Mo aTol NnpuunHe B BO3ayxe, Y Nnobepexbsa Mopei, coaepxaHme 6pomMa MHOroKpaTHO

GornbLue, N0 CPaBHEHMIO C APYTMMM paioHamu.
Wog, B oCHOBHOM, BCTpeYaeTcs B BUAE MOAMAA Kanus U ioguaa HaTpus, a Takke,

6pom, B COCTaBe MOPCKOW BOJOPOCHV — NlaMUHApUK.

(a) ManoreHbl B Nnpupogae:

1 — kameHHas conb (NaCl), : N
2 — cunbeuH (KCI), I
3 — dntooput (CaFy), i #
4 — namuHapus 0

(copepxuT MHOrO hoaa)




CoenuHenus raJoreHoB B A3ep0aiijpkane BcTpeyarorcsi B HaxusiBane (B OCHOB-
HoM B BHJie NaCl) B OypoBBIX U MOpCKUX Bozax 61u3 ropoaoB baky u Hedruana (B
BUzE HoauI0B U OPOMHIIOB).

Monyuyenne. 1. OTOp MOXKHO TONYUYHTH DIEKTPOJIU3OM DPACILIABOB (TOpUAA
KaJHs WM QTOpUIa KAIbIUS:

2KF(pacrinas) —21-2, 2K + F,T

2. ITomyuenue xyopa (cM. cTp. 63)
3. bpom B maboparopuu nony4aroT AeiictBueM okuciaurenerd (MnO,, KMnOs,
KCIOs u 1p.) Ha GPOMOBOIOPOTHYIO KUCIIOTY HITH €€ COJIH:

6HBr + KCIO; - KCI + 3Br; +3H,O
B poMBINIUIEHHOCTH €T0 MOYyYaroT AeHCTBAEM XJIOpa Ha OPOMHU/IBI:
2NaBr + Cl, —» 2NaCl + Br,

4. Vion B maGopaTopuy 10Iy4aroT aeiicTBHeM cnabbix okuciureneit (Fe'*, Cu®*
W JIp.) Ha HOJIOBOJOPOHYIO KUCIIOTY WM €€ COJIH:
2FeCl; + 2HI — 2FeCly + 2HCI + L

a B [IPOMBINIJICHHOCTH — ,[[eﬁCTBHCM XJIOpa Ha ﬁOZ[HI[BII

2KI1 + Cl, - 2KCl + L4
dusuyeckue cBoiicTBa. @mop u Xa0p — SOOBUTHIE Ta3bl, COOTBETCTBEHHO,
CBETJIO-KEJITOIO M KEJITO-3€JICHOIO IIBETA. napbl napsbl

2 Brz 12

bpom — uUIKOCTH KPacHOBATO-Oyporo IiBe- i Cl
Ta, Maphl KOTOPOTO sI0BUTHL. Mox — nerko cy6-
JUMUpYIOIIee TMPH HArPEBAHWH, KPUCTAIITHYC- -
CKOE€ BEIIECTBO TEMHO-()HOJIETOBOTO IBETA C
PE3KHMM 3araxoM.

B psany F»—>Clb—>Br,—1, u3-3a yBenmuuenus
pa3MepoB aTOMOB M MOJICKYJI YBEIUYHBAOTCS 1
MEKMOJICKYJISIPHBIC CHITBI MPUTSHKEHUs. B pe-
3ymbTaTe B OTOM DSy YCHIMBAeTCA HHTEH- _
CUBHOCTH OKPACKH raJIOTEHOB, BO3pacTaeT iot- (b) Manorexs:: KHIKWi  KPUCTAITH-
HOCTbH, TOBBIIIAIOTCS HMX TEMIIEPATYPHI ILIAB- ;' g’TOp' 2-X10p,  Gpoy  ecKuid

— 6pom, 4 — iiog. nox

JIEHUSI U KHTICHUSL.

TanoreHbl B BOJE MAJOPACTBOPUMEI, B CIHMPTE, OCH3WHE W KEPOCHHE XOPOIIO
pactBopuMEI. 13-3a TOT0, 4TO HTOP MPH OOBIYHBIX YCIOBHUIX HEOOPATHMO PEarupyeT
C BOJIOM, €ro BOJTHBIN paCTBOP MOJTYYHUTh HEBO3MOXKHO.

XuMHYecKre CBOHCTBA. XUMHUYCCKas aKTUBHOCTh TaJIOTCHOB YyOBIBacT @T
¢dropa x Hoay. [loaToMy GTOp 1O CpaBHEHHIO C APYTUMHU ranoreﬁaw 0oJge JHE
TUYHO BCTYIAeT B PEAKINH;, HApuMep, PTOp MpH OOBIYHBIX yCIIOB H

JHE
pearupyeT ¢ yrirepoioM, pochopom, cepoil 1 CO MHOTUMH METajaMm
2P + 5F, —»2PF;5 2A1+ 1F;

I[pyrl/le TraJIOr¢HbI B pCaKUX BCTYNAOT B OCHOB%{a
e rnaesaé4 - eme arp




C BozmoponoM (hTop pearupyer B TEMHOTE CO B3PBIBOM, XJIOp — HOJ ACHCTBHEM
CBETa WM MPH HArpeBaHUM, OPOM M HOJI )K€ — MPH HArPeBaHUH:

H, + F, — 2HF H,+CL ™ 5 2HCI H,+X,<22HX (X=Br,I)

* B ycnoBusax peakumm cuHTesa coegumHeHus HBr u HI pasna-
ratotcs. [1osToMy 1x Nony4aroT KOCBEHHbLIM MyTeM.
B npomblwneHHocTn (TOPOBOAOPOA MOMNy4YalT AeNCTBMEM KOHLEHTPUPOBaAHHOM
CEPHOW KNCNOTbI Ha MUHepan g roopuT:
CaF2 + H2SO4 — 2HF + CaSOq4

I"ajoreHOBOAOPO/IBI B BOJHOM PAaCTBOpE SIBISIOTCS KUCIOTAMH, CHJIA KOTOPBIX
BozpacraeT B psaay HF—>HCl—HBr—HI. ®TtopoBogopoanas (IIaBHKOBasi) KHCIOTA
pearupyeT ¢ JUOKCUIOM KPEMHHUS, BXOISIIUM B COCTAaB CTEKIA:

4HF + SiO, — SiF4 + 2H,0

OT0 ee CBOHWCTBO UCIMOJIB3YIOT HA NPAKTHKE JJIsl HAHECEHUS Y30pOB M HAANUCEH
Ha CTEKIIe.

Comu TaJIoT€HOBOAOPOTHEIX KUCIIOT HAa3BIBAIOTCS (hmopudamit, Xiopudamu, 6po-
mudamu u ooudamu. J1jis pacno3HaBaHHS STHX COJel B PacTBOPE HCIOJB3YIOT UX
peakuuto ¢ pactBopoM HuTpara cepedpa(l) (ctp. 71).

OkHCIUTENbHBIE CBONCTBA TaJIOreHOB ocnadisitorcs B psany F—Cl-Brol.
[Moatomy u3 coennuennii Tuna HX u MX (X=F, Cl, Br, 1) xiop BeIiTecHsIeT 6pom u
o, a 6poM — TOJIBKO WO

2KBr + Cl, -»2KCl + Br; 2KI+ Cl, »2KCl + I

Jnst ¢ropa 3TH peakuuu B BOJAHOM PacTBOpE HE XapaKTEpHBI, TaK Kak (Top
SHEPTUYHO PearupyeT ¢ BOJIOU, BBIAEISISI OONbLIOE KOJIMYECTBO TETa:

2H,0+2F, > 4HF + 0, + Q

B otnmnume ot gropa, xsop 1 6poM odeHb c1abo pearupyioT ¢ Boaoil. [lpu sTom,
Hapsy C rajJoreHoBoJO0poaoM, obpasytorcs xjopHoBaructas (HClIO) u 6pomHo-
Barucras (HBrO) xucnotsr:

H,O + Br, 2 HBr + HBrO

Hon ¢ Bomoil He pearupyer. CinemayeT OTMETUTb, YTO BOCCTAHOBUTEIIBHBIC
CBOICTBa raJIOTeHUI HOHOB Bo3pacTatoT B psiay F-— ClIm— Brr —» I
Ilpumenenue rajgoreHoB. Cpenu rajnoreHoB HauOojee MIMPOKO HNPUMEHSETCS
xnop (cTp. 64).
Dmop u eco coedunenus NCTIONB3YIOTCS B CUHTE3€ (PTOPOPraHMYECKUX COQIMHE-
auit (ppeon, CF,Cl,), nommepos (TednoH (—CFr—CFa—),, ans 1
nuta Nas[AlFe], HaHeceHus y30pOB Ha CTEKJIE, a TAKKE B cocmgl/I
Coedunenus bpoma npuMeHstoTcs B ¢pororpadun (AgB
nokoeHust HepBHO# cuctemsl (NaBr, KBr) u B mpouss
Coeodunenus 1io0a PUMEHSIOTCS B HOTUPOBAHUH
JICYCHUH HEKOTOPBIX 3a00JIeBaHHH, HATIpUMeED,
a TaKxKe ISl 1e3uHPEeKIUH paH 5%-HeIM PacTBp
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B opranusm yenoBeka o1 MOCTynaeT U3 BOJIbL, BO3yXa U MUK (MOJIOKa, Xyeba,
SIMIIT, COJIM, MOPCKOM KamyCThI | JIp. ).

MOJSIOKO xne6 Anua MopcKasi KanycTa

(c) MpoaykTel, coaepxalume nog

W3 ombITOB, MpOBEACHHBIX B pasnaene “JlearensHoCTh”, CIeAyeT, 4YTO HOHBI F-,
CI, Br u I” B pacTBOpe MOXXHO OIpenelsiTh C MOMOIIBIO PacTBOpa HUTpara
cepebpa(l): mpu 3TOM HoHBI cepedpa Agt ¢ xnopun nonamu Cl™ oOpa3yroT Oenblit
ocanok xmopuna cepedpa(l) AgCl, ¢ 6pomun monamu Br~ — >KenTOBATBIA OCaIOK
opomuna cepedpa(l) AgBr, a ¢ fiogun nonamu [~ — sxenTeIit ocanok oauma cepeod-
pa(I) Agl (3T ocaaku HE PacTBOPSAIOTCS U B PACTBOPE a30THOM KHUCIOTHI). M3-3a
pactBopumocTtu AgF B Boze nonsl Ag* u F~ He oOpa3yrtor ocamok (mpodupka 1):

Ag* Ag*
NOs NO;

CI'+ Agr—>AgCl Br+Ag*—AgBrl [+Ag" —>Agll
OenbIi JKEJTOBATHIN JKETBIN
0caJioK ocaJiok ocaJioK

(d) Onpenenenwne noHos CI-, Br- un I~

Oxnako noHsl F, B ommune ot uonos Cl-, Br u I, ¢ nonamu Ca’" n Mg2+
00pa3yloT HEpacTBOPHMBIE B BOAE OCAIKH, COOTBETCTBeHHO, Oenoro (CaFz) u
xenroro (MgF») mBera:

2F + Ca® — CaFal 2F + Mg* —

Oenblil 0camoK

OnpeneneHne MOJEKYJSIPHOTO HoJa OCHOBBIBAeTCA

HEro OKpalllMBaHUs MPH JICHCTBUU Ha Kpaxmai paglasiieH
sTUI0BOM ciiupTe (cTp.183).
e rnaesaé4 - eme arp




Xumus 1 okpy:xarouias cpena. Cpeau rajoreHoMpPOU3BOIHBIX HAUOOJIBIITYIO 3KOJIOTH-
YECKYI0 OMAcHOCTh MPEICTABILIIOT XJIOPCOASPIKAIe NeCTUIHIBI, HpeoHbI (HTopXiop-
npousBojanbie yriepona — CFCl;, CF,Cl, u ap.) ¥ XJIOPOBOJOPOJ, CIIOCOOCTBYIOIIHIA
MOBBINICHUIO KUCIOTHOCTH MOYB. [IpoayKkThl hoTOH3a (PEOHOB, 0Opa3yIoIInecs B aT-
Mocepe 3emin, pearupysi ¢ 030HOM, BBI3BIBAIOT MOSBIIEHHE B aTMOC(epe “030HOBBIX
Jip”. TloaTOMY MOJJ00HBIE COSTMHEHUSI IPEJICTABIISIOT OOJIBIIYIO OMACHOCTh B aCMIEKTE
COXpaHEHHs O30HOBOTO CJIOs IUIAHETHI. B HacTosiee BpeMs MPUMEHEHHE OMAaCHBIX
MECTHUITHIOB U (PTOPIPOU3BOIAHBIX MIIM TIOJHOCTBIO 3aIPENIacTCs, WM OrPaHUIECHHO
paspemnraercsi Ipu COOIFOIEHUH ONPEICICHHBIX MMPABII M OCYIIECTBICHHH KOHTPOIIS 3a
HX COJIep)KaHueM B aTMocdepe.

Domonuz — pa3iIoKeHHE BELIECTBA MO ACHCTBHEM CBETA.

* aKTUBHOCTb raryioreHoB ° akKTUBHOCTbL rasioreHma UOHOB ° peakuun
onpepeneHusa ranoreHng NOHOB *

- lNMpumeHeHWe 1 NpoBepKa 3HaHUN

1. Uto ommdouno pis rajporenos? B psigy F2—CL-Br—1z ...
A) ycuIMBaeTcsi FHHTEHCHBHOCTh OKPacKH
B) Bo3pacraeT Temneparypa riaBJieHHs
C) yObIBaeT XumMHyecKast akTHBHOCTb
D) ymeHbLIaeTCs MIOTHOCTD
E) yBenmuuuBaetcs AMHA KOBaJEHTHOM CBSI3M B MOJIEKYJIe

2. YkaxxuTe olIN00YHOE BbICKA3bIBAHHE OTHOCHTE/IBLHO FAJI0T€HOBO0PO/I0B.
A) HI — nan6onee cuiibHbIi BOCCTAHOBUTEIb
B) HF — Haumenee cialblii BOCCTaHOBUTEIb
C) naumenbiias amuHa R—H cBsizu B monexyne HF
D) HI — camas cnabas kucioTa (B pacTBope)
E) HF ucnons3yercs 11 HaHECEHUs Y30pOB Ha CTEKJIe

3. 3aBepuiuTe cXeMbl BO3MOKHBIX peaKkIHii.

1. CaFa(pacmas) 223,
2.C+Clhh—>

3.C+F—

4.S+Fr >

5.P+5Clh >

4. CocTaBbTe MOJIEKYJISIPHYI0 H CTPYKTYPHYIO (pOpPMYJIbI KHCJIOTBI, COOTBETCTBYIOIIEH
okcuay CLO7.

5. CocTtaBbTE ypaBHEHHs pPeaKiHii, 10 KOTOPHIM MOKHO NMOJYYHMTH IrajoreH.

1.NaCl + H,O 22-3, 2. KF(p-p) + Cl2 >
3. KI(p-p) + Br. > 4. NaF(p-p) + MnO2 — ’
6. OnpenesMTe THNBLI XMMHYECKOI CBSI3M M CTeIIeHH OKHMCJIeHUS Jj1eMe B CO CHHIEIX
— KBr, Cl;, BF; u HI.
7. IloueMy He/1b35l HPHTOTOBUTHL TOPHYIO Boay? B uem co T EXOACTB! X NpUBe]
HBIX peakuuii?
K + NaCl(pactBop) — F2 ACTBOA—
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1)
L] ososwanune sananms ]

1. Kakue 3j1eKTpoHHbIe (JOPMY.JIbI COOTBETCTBYIOT ATOMAM IajI0reHoB?
1...2s%2p° 2. ... 2s%2p° 3....3d%s! 4. .. 3s%3p° 5...3s%3p*
A)1.2,3 B)12  C)tomsko 1 D) 13.4,5 E) 1,4

2. B xakoM nepnoje u B KaKOi rpynie pacnoJioxeH 3JIeMeHT, 00J1a1al0Hil Hau00J1b-
MMM OKHCJIUTEILHBIMU CBOicTBAMM?
A) 1; VII B) 2; VIl C)2; VI D) 3; VII E) 6; VII

3. Yro BepHo 1141 Xja0pa?
1. B mpupoie BcTpevaeTcs B BUJE COSANHEHUH
2. ra3 TspKelee BO3yxa
3. B IIPOMBIIUICHHOCTH MOJIYYalOT U3 COJITHOM KHUCJIOTHI
4. B mabopaTopuy IOJTy4aroT U3 COISTHOW KHUCIOTHI

A)1,234 B)234 )23 D)1,2,3 E)1,2,4
4. Yka:xxure omiu004HoOe Bbicka3biBaHue. CoslgHAsA KUCJIOTA ...

A) He SIBJISIETCS YUCTHIM BEIIECTBOM B) pearupyer c xene3om

C) mpUCYTCTBYET B KEIYTOYHOM COKE D) umeeet konnenTpanuto Boitie 40%

E) mosxeT OBITh OnpeziesicHa pacTBopoM HuTparta cepedpa(l)

5. Uto BepHO A5 XJIOPOBOAOpOAA?
1. umeet pe3kui 3amax 2. BO BJIQYKHOM BO3/yX€E JIBIMUT
3. XOpOoILLIO pacTBOPSIETCS B BOJIE 4. pearupyer ¢ aMMHaKoM
5. TIpu OOBIYHBIX YCIOBUSIX — KHUIIKOCTD

6. Ilepennuminre cXeMbl peakuuii B TeTpajb M 3aBepPIINTE HX.
1.Cl, +H,O0 —» 2. Ca(OH)2 + Cl, > 3.KOH + ClL —»

4. HC1 + MnO, — 5.Fe + Cl,— 6. HF + SiO, —

7. YkaxuTe BepHble BbIcKa3bIBaHUsA. Cpeau rajiloreHoBoJ0POAOB ...
1. HCI — camblii CHJIBHBIH BOCCTaHOBHUTEIb
2. HF — B pacTBOpe camasi CWIIbHAs KHCIOTa
3. HF — camas nonspHast Mmojiexkya
4. HI — nerue Bcex JUCCOLMUPYET B pacTBOpE
5. HBr — o4eHb yCTONYMB U IPU HArpEBaHUU HE Pa3JIaraeTcs

8. IlepennmnTe cXeMbl peaknuii B TeTpaab M 3aBepIINTE UX.

1. NaBr + Cl, — 2.Sb+Cl, 2¥€, 3. ALO;+ HCl —>
4. K,Cr,07+ HCI —> 5. KCIO; + HCI —> 6. CaCO; + HCI —>

9. Yka:xkute BepHble BbickasbiBanus. Cpenu monoB F~, ClI, Br u 1™ ...
1. F ~— caMblif c1aObIii BOCCTaHOBUTEID

2. 17— camblil CUIIbHBIN BOCCTaHOBUTEIb
3.V nona 1~ — HanOombImwiA pagmyc ’
4. F ~ maubosiee CUIbHO NpuTATHBaeT HoH H'
10. IIpu B3auMopelicTBUM TUOKCHIA MApPraHIa ¢ COJISHOH KHCI0R0i 6 MOJTY8eHO
33,6 a1 (n.y.) xsiopa. Beruncsaure maccy (1) 1mokcuaa ma 1y BCTYI o B'pe-

akuuio. My (MnO,) = 87.
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a SNIEMEHTbI NoArrynrnbl KNCIOPOOA

OEIJJ,AH XAPAKTEPUCTUKA SJIEMEHTOB NMoArrymnnbl
KUCNOPOOA

2. C nomolLbI0 KaKoro BelecTBa MOXHO 06e3BpeAnTb pasnuTyo Ha non pTyTb?
— Kakow ras obycnaBnuBaeT 3anax TyxnbIx auy,?

B rnaBnyro noarpynmny VI rpynmsl BXogsT xkuciopoo O, cepa S, cenen Se, mennyp
Te 1 pagnoaKTUBHEIN nosoruti Po. DTH 311eMeHTHI Ha3bIBAIOT Xanbko2eHamu (“Xanb-
Koeenwvl” O3HAYACT poodicoaiowue pyosl ).

[
AeaTenbHoCTb BaneHTHble BO3MOXHOCTU aTOMOB XalibKOreHoB

YuutbiBas pas3nunyumna B CTPOEHUU BHeLUHero 3HepreTu4eckKkoro ypoBHsi aToMoOB

XarbKoreHoB, OoTBeTbTe Ha BONPOCHI. nd
2 o [T 1]
N ns [FTATT
o... [ R....1
nd +AE2 x nd
np | | | | |
o [TTTT] ns (T[T 17
o s T[T +AE1 * )
R... V] R=S, Se, Te R...[1Y

— B yem cocTouT pasnunume B CTPOEHWM BHELLIHETO SHEPreTU4eckoro YpoBHs atomoB O, S, Se n Te?

— B atomax Bcex nv xanbKoreHoB BO3MOXHO pacriapuBaHue cnapeHHbIX S- U p- BaneHT-
HbIX 3neKkTpoHoB? C 4yem 3TO CBS3aHO?

— OTpaxatoTcs M 3TU pasnuunsi B cTpoeHnn atomoB O 1 S B UX BaneHTHOCTSIX, NPOsIBIsi-
eMbIX UMU B CBOUX coeauHeHensix? OTBET NoATBEpAUTE NpYMepamu.

Ha BHemrHeM »HEpreTHYecKOM YPOBHE aTOMOB XaIbKOTEHOB COJIEPIKUTCS 6 AJIeK-
TpoHoB: ns’np*. [IprcoeMHss HEJOCTAIONIME 10 OKTETA 2 SJIEKTPOHA, OHU B COEJIH-
HEHHSIX C BOJIOPOJIOM M METAJUTAMU MPOSABIISIOT CTENeHb okucieHus —2. Cepa, ceneH
M TEJUTyp B COCIUHEHMSX C KHCIOPOJIOM W TaJOreHaMH, a KHCIOpPOJ TOJBKO CO
(TOpPOM MPOSBISAIOT U CTENEHb OKUCIeHus +2. B ornuume ot kuciopoja, cep,
CEJICH U TEJUTYp MPOSBIISIFOT TAKXKE M CTENICHH OKUCIeHus +4 1 +6 (Tabm. 17.1

M3-3a orcyTcTBUS HA BHENIHEM (2-M) DHEPTETUICCKOM YPOBH@EETO aigmMa
YPOBHSI KUCJIOPO/I HE NPOsABIsAET BajdeHTHOCTH [V u VI

DJeMeHTHI OATPYNIIEl KUCIOPOAa ¢ BOJOPOJOM 00pasyidT ¢
¢dopmynsr HoR — H,O, HoS, HaSe, HoTe. B BogHoM
00pasytoT kucromul. Cuia 3TUX KUCIIOT BO3PACTALT B P

Bopa B oueHb HE3HAUUTENIBHOM CTENIEHU JUC pyer
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Tabnuua 17.1. HekoTopble xapakTepUCTUKN KUCNopoga u cepbl

TeMeHT Banenrtnsie OTHOCHUTEIBHAS 3JIEKTPO— CTeneHb OKUCICHHS
JJIEKTPOHBI OTPHUIIATENLHOCTh (B COEIMHEHUSX)
Kucaopon, O 2s% 2p* 3,5 B OCHOBHOM —2
Cepa, S 3s?3p* 2,5 -2,-1,42, +4,+6

Cepa, cejieH U TeUTyp € KUCIOPOAOM 00pa3yrT okcuibl coctaBa RO, u RO;.
OTUM OKcHIaM COOTBETCTBYIOT KucioThl THra HaRO3 u HoRO4 (H2TeO4-2H,0).

B moarpymnme ¢ poctom mopsAKOBOTO HOMEpa dJ€MEHTa R cuila 3TUX KHCIOT
yObiBaeT. [Tockonbky B HUX R uMeeT creneHs okuciaeHus +4 u +6 COOTBETCTBEHHO,
TO BCE OHM 00HAnarT oxucaumenvuvimu cBorctBamMu. Kuciorel tuna HoRO3
00J1a1a10T TaK)Ke U BOCCTAHOBUTEIBHBIMY CBOMCTBAMH, TaK KaK CTENIEHh OKHCIICHUS
aneMenTa R (+4) B 3THX KHCIOTaxX MMEET IPOMEKYTOYHOE 3HAUCHHE.

Kucsiopoacoaep:xaiiue u 6eCKHCI0POIHbIE KUCJIOTHI XaIbKOTeHOB

ITouemy xucnoTHsle cBoiicTBa Bo3pactarot B paay HoS—H,Se -H,Te?

Pewmenne:
B psany H,S—H,Se—H,Te, uz-3a yBenuuenus: pazmepa atoma, aiuHa cBsizu R—H Bo3-
pacraer, a ee MpPOYHOCTh yMeHbIaeTcs. Kak crieficTBue, MOISApHBIM MOJIEKYIaM BOJIBI
CTaHOBHTCSI BCE Jierde oTopsarh moH H' ot monekyisl HoR.

o6paseuy

3aganue. [louemy B kucnorax tuna HyRO4 snemeHnT R mposiBisieT TONBKO OKHUCITH-
TeJIbHbIC CBOMCTBA?

B pany O — S — Se — Te okucrumenvusie (nememaniuueckue) colcmaa die-
MeHmo8 yoblearom, a 80CCMAHOGUMENbHbIE CEOUCMEA 603PACMAION.

¢ XanbKoreHbl * XaribkoreHoBogopoAabl * KucrnopoagcogepXxawmue
KUCINOTbI *

- MpumeHeHMe ¥ NpoBepka 3HAHUM

1. Yto oin004HO /15 3JIEMEHTOB IJ1aBHOI moarpynns! VI rpynner?
A) 06pasyroT pyibl B) HazpIBaroTcs XxaapKoreHaMu
C) ABIAIOTCA S- U P-2JIEMEHTaMH D) MeHee akTHBHEI, YeM rajloTeHBbI TOTO K€ NIepHoAa
E) Ha BHeLIHEM ypOBHE UX aTOMBI COAEPKAT 6 3JIEKTPOHOB

2. Kakoe cBOiCTBO XaJIbKOTre€HOB BO3PACTAET C POCTOM PajiHyca HX aTOMOB?
A) >HEprus NOHU3AINH B) okucnutensHbIC CBOMCTBA
C) 31eKTpOOTPHLIATEILHOCTD D) BoccTaHOBUTEIIBHBIE CBOWCTBA
E) HemeTannnueckie CBOWCTBA

3. AtoMm ¢ kakoii KoH(purypanmeii 06;1agaeT 60s1ee CHILHLIMU OKUCIMTEIbHBIMH CBOCTBaMH?
A) ... 2s%2p* B) ... 4s4p* C) ... 5s*5p* D) ... 3s3p* E) ... 6s%6p*

4. B xakom COCAUMHCHUH CTCIICHb OKHUCJICHUA XAaJbKOICHA YKasaHa HeBep'

-2 +6 +2 +6
A) H202 B) H2SO4 C)S Ch D) H2SeOs4
5. Hanumute o01mue (opMyJibl BOAOPOAHBIX COeMHEHHI XAJIbKO
6. Kakas kuc/jioTa B KaxaoM psay 0osee cHiIbHas?
1. HaS(p-p), H2Se(p-p), H2Te(p-p)
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CEPA

ﬂ) — Kakoe BellecTBO elle nsgaBHa NPUMEHANN ANs U3TOTOBJIEHUS KOCMEeTUYECKUX
& cpencTs?
— Kakoe BelwiecTBO NPUMEHSAIIOT B KayecTBe Jie4eOGHOro cpeAcTBa Npu KOXHbIX 3a-
6oneBaHnAx?

[eaTenbHOCTDb KpVICTa.HHM‘-IeCKaiI U nnacTtuyeckas cepa

Ha ocHoBaHuu mogenen annoTponHbiX MmoaudmrKaLmnin cepbl 0OTBETbTE Ha BONPOCHI.

_te0c s/ \s./ \S_/ \S/

Kpuctannu4yeckaa cepa nnacrtunyeckasa cepa, Sn

— Y10 MOXETe ckasaTb O CTPOEHUM N PU3MYECKMX CBOMCTBAX amnnoTPOMHbIX MOaMdu-
Kaumm cepbl?

— BoamoxHo N obpatHoe npespaLleHe NNacTUYeckon cepbl B KPUCTANIMYECKy0?

— C kakoi moaudmkaumen obbluHO Mbl MMeeM Aeno? Kak cepy 3anucbiBaloT B XMMUYe-
CKUX ypaBHEHUSAX?

OtkpeiTe. Cepa JI0IsIM U3BECTHA €Il ¢ TIYOOKOH JPEeBHOCTH.

Iono:xenue B [lepuoguueckoii cucreme u crpoenne atoma. Cepa — 31eMeHT 3-ro
nepuoja INIaBHOM mnoarpymmsel VI rpynmsl. DJIEKTpOHHOE CTPOCHHE aroma —
15%25%2p®3s?3p*. B coetHeHNAX cepa MPOSBIISET, B OCHOBHOM, CTETIEHH OKUCIICHHUS:
-2,-1,+2,+4 u +6.

Haxo:knenue B mpupope. Cepa B MpUpOJIe BCTPEUASTCS B CBOOOHOM U CBSI3aH-
HOM cocTosiHUsIX. Ee IpUpOIHbIe COSIMHEHNS, B OCHOBHOM, COCTOSIT U3 CYJILQUIIOB 1
cynbdaroB. Hampumep, owcenesnviii konueoan umu nupum FeSy; cganepum ZnS,
MeOuwlll konuedan unu xarvkonupum CuFeS, ceunyosgwvii 6aeck PbS, xunosapw
HgS, meonsiii 6aeck CusS, eunc CaSO4-2H,0, mupabunum uiu enaybeposa coiv
Na;SO4-10H,0, ceposodopood HaS u ap. Cepa colepKUTCS B OpraHu3Max Ku-
BOTHBIX U paCTeHUil (B OeNKax) U B COCTABE OPraHUYECKUX COCAMHEHHUN He(TH.

Cepa B npupoge

B BUAE Cynb(uaos B BMAe cynbaTos
A A
\
cBoboaHas cepa r AMpuT ccpaneput \ rnaybepoBa conb

IMonyyenne. 113 cBOMX coeAMHEHUH cepy Moyya
MUPUTA, OKUCIIEHHEM CEPOBOIOPO/a U APYTUMHULIIOCO

FeS, M—) FeS + S
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AiutorponiHbie Moaudukanuu. Cepa UMeeT CIEAYIOIINE aUIOTPOIHbBIE MOAH-
bukanuu: kpucmaniuyeckas u naacmuyeckas (amopHas) cepa. Kpucrammdeckas
cepa Ipy OOBIYHBIX YCIOBUSIX O0JIee yCTOM-
9MBa, U IIOTOMY CO BPEMEHEM INIaCTHYEC- * Ansa nonyye-

cKas cepa MPEeBpAIAeTCs B KPUCTAILIAYC- HINsA NNTACTUMECKOM CEpbI HYXHO
HarpeTyr 40 KUNeHna cepy BbllINTb

CKyIO. . B XOJN104HYIO BOAY. I'Ile 3TOM OHa
dusuveckue cpoicrea. Kpucranim- 3aCTbIBaeT B BUAE NPO3PaYHOii
yeckKas cepa — TBEpJIoe, XPYIKOoe BelecT- peanHoobpasHoln Macchl.

BO JKEJITOTO 1IBETA, B /IBA pa3a Jierue BObI;
mwiasutrcd npu 112,8°C m xunur npu
444,6°C. Kak HeMeTallJl OHa IJIOXO0 IPOo-
BOJWT TEIUIO M HE MPOBOAMT SJIEKTPUIE-
ckuil ToK. B Boze He pacTBopsieTcs, B ce-
poyrnepoae CS; pacTBOpsieTCst XOPOIIO.

B Bune mopomka cepa ne cmauusaem-
cs BOZIOM U T10 ATOM MpHUYMHE IUIaBaeT Ha
MOBEPXHOCTH BOABIL. B Menkopasapobiien-
HOM COCTOSIHUM 3THM CBOWCTBOM O0JIaJalOT M MHOTHE HPHUPOAHBIE COCAMHEHHS
cepbl. [103TOMy B TEXHHMKE 3TO CBOMCTBO MCHOJB3YIOT AJISl pa3fesieHUs] CEPHUCTBIX
Pyl OT CMaYMBaEMbIX M OCEIAIONINX “MyCThIX mopoxa”. Takol crocod oborameHus
PYZ Ha3bIBAIOT romayueil.

Xumuyeckue cBoiicTBa. Cepa — THMMYHBINA HEMETAIUT. B XUMHYECKUX peakiusix
cepa MposABISAET U OKHCIWTENbHBIE, U BOCCTAHOBUTENbHBIE CBOMCTBa. (B xumu-
YECKHUX YPAaBHEHHAX CEPy YCIOBHO H300PaKAIOT XMMUYECKUM 3HAKOM S).

Cepa — kak oxkucanteab. Cepa OKHCISIET METaJUTBI (KpOME 30JI0Ta, UPUANS U
TUTaTHHBI), a TaKXKe HEeMETaJlIbl, 3JEeKTPOOTPULIATENIHOCTH KOTOPBIX MEHBIIIE 3JIeK-
TPOOTPHLATENBHOCTU cephl. C IIETOYHBIMH U IIEIOYHO3EMEIbHBIMA METAJUIaMHU, a
TaKKe CO PTYTHIO Cepa pearupyeT Mpu OOBIYHBIX YCIOBHIX:

+1 -2

2Na + S — Na,S Hg +S — HgS 2P + 58 Y, P5S;s

* Peakuusa coeguHeHusi pTyTn ¢ Cepon nexuT B ocHoBe o6es-
BPEXUBAHWUSI pasnuUToii PTyTKH, Hanpumep 13 pasdutoro TepmomeTpa. Bugnmele kannm
pTYTV crnegyeT cobpatb, a pTyTb, KOTopas nonana B Wenu — 3acbkinaTb NOPOLLKOM
cepbl. ATOT npoLecc HasbIBalOT demepKypu3ayuel.

Cepa — KaK BOCCTaHOBHTEJIb. Kak BOCCTaHOBUTEIIB ce€pa pearupyer C raJJorcHamMu,
KHUCJIOPOAOM U HEKOTOPBIMH CJIOXKHBIMU BEICCTBAMU. C fIOI[OM, a30TOM M BOJOM cepa
HE pCarupyecr:

0 +6 -1

0
S+3F, — SFg 2S + Cl, -5 S,Cl,

. BHNOs(KkoHL.) + S —1 5 HoSO
2H2S04(koHL.) + S —53S021 + 2H20
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IIpu HarpeBaHWu C IIEIOYaMH ce€pa pearupyeT W KaK OKHCIUTENb, U KaK BOC-
CTaHOBUTEJD (BCTYIAET B PEAKIUIO AUCIPONOPIIIOHUPOBAHMUS):

0 +4 2
6NaOH + 3S —L Na,SO; + 2Na,S + 3H,0

IIpumenenne. OcHOBHAsI 9acTb MPOU3BOIUMOM CEPBI PACXOAYETCSl HA NIPOM3BOJ-
CTBO cepHOW KucioThl. Cepa MpHMEHsIeTCS MPH BYJIKaHW3AIMK KaydyKa, B TPOM3-
BocTBe uepHoro mopoxa (KNOs;+S+C), cnmuexk, cepoyriepona (CS,). B Buze noporika
Cepy UCHONB3YIOT JijIsi OOPHOBI C BpEAUTEIISIMU U BO30Y TUTEISIMU OOJIE3HEH PacTeHUH.
B Menumnae cepHble Ma3y MPUMEHSIOT JUTSA JIEYSHUST KOXKHBIX 3a00JIEBaHHA.

Cepa urpaeT 6onbluyo pofib B MPOLIECCAX BbIAENEHNS SHEPIMK B opra-
HV3Me, B CBEPTbIBAHMU KPOBUM, B 06pa3oBaHuy Gerka KonnareHa U Heko-

TopbIx bepmeHTOB. Cepy Takke Ha3blBAKOT 3NIEMEHTOM “KpacoThl”. Mpwu
HegocTaTke cepbl B opraHusame Habniogaetcs BbiNageHWe BOIoC,
XPYMKOCTb M JIOMKOCTb KOCTEI U HOTTEN.

* KpucTannuyeckasa n nnactumyeckas cepa (*)HOTaLWIﬂ .

- NMpumeHeHWe 1 NpoBepKa 3HaHUN

1. B Buze KaKHX BellleCTB cepa BCTpeyaeTcs B npupoje?
1. HzS, S, PbS 2. ZnS, FeS,, CuzS 3. KzS, CaS, MgS
A) Tonpko 1 B) Tompko 2 O 1,2,3 D)1,2 E)1,3
2. Yto omn004HO 1151 KPUCTAINYECKOIi cepbl?

A) coCTOUT U3 8-MH aTOMHBIX MOJIEKYT

B) MeeT MOJIEKYJISIpHOE CTPOCHHE

C) B 0OBIYHBIX yCIIOBUSIX MEHEE YCTOIUMBA, UeM ITacTHYECKast cepa

D) npu BIMBaHHUM €ro paciulaBa B XOJIOJHYIO BOY IPEBPAILAETCS B INIACTHYECKYIO Cepy
E) B mopomrkoo0pa3HOM COCTOSHUH HE CMadHUBaeTCs BOJOM

3. CocTtaBbTe YpaBHEHHS pPeaKIuid.
1.S +Al 5 2.8+0; -4 3. +C 4.S+F.— 5.Cu+S—t5

4. 3aBepiuuTe cXeMbl U YKaKHTe PeaKluIo, B KOTOPOii cB00oAHas cepa (S) BbICTyNaeT U Kak
OKMCJINTE/Ib, U KAK BOCCTAHOBHUTEIb.

1. NaOH +S —» 2.NaxS +... > NaxS» 3. H2SOu4(xon1r.) + S —
4.C +S —> 5. HNOs(xonm.) + S —

5. C xakMMH BelleCTBAMH cepa He pearnpyert? ’
1. tiox 2. Boza 3. 11eJI0Yb 4. cepedpo 0TO

6. Cxos1bk0 Mo P2Ss o0Opa3syercs npu Harpesanuu 32 1 cepbl ¢ 15,5 opa’
A«(S) =32, A(P) =31.
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m CEPOBO,EI,OPO,D,

— MpucyTtcTBMe Kakoro BewecTBa B Boaax MNanaantel (LLa6paH) n Bago (Mcmaunnbl)
oTNU4YaeT UX OT MUHepanbHbIx Boa Uctucy, Bagamnbi u Cupa6?

B3aumopeiicTBHe cynbghuaa HaTPUs ¢ XIOPHOIA
‘ M 6poMHOM Bogamm

O6ecneyeHue: 2 Nnpobrpku, pacTBop cynbduaa HaTpus, XnopHas n 6pomMHas Bobl.
Xop paboTbl: B kaxayto u3 2-x npobupok Hanemte HEMHOro pacteopa cynbdwuaa
HaTpus. B ogHy 13 npobupok ¢ aTMMK pacTBopamu AobaBbTe XMOPHYHO, B APYrylo —
OpomMHylo BOAbI U MpocrneanTe 3a NPOMCXOSALNMY U3MEHEHNAMM.

O6cyauTte pesynbTaThbl.
— Yto Bbl HAbNoaanm B npobupkax? Kak o6bsicHUTe 3Tn HabnogeHns?
— CocTaBbTe ypaBHEHMWS 3TUX peaKkLui.

Ctpoenne moJsekyJbl. CTpyKTypHast (opMmysa cepoBOJOPOAa
cnenyromas: H-S—-H. Csszp S—H — nonsipras cBa3b. [lockonabky Mo-
nekyia uMeer yrioBoe crpoenue (LHSH= 92°), To B menom mo-
JIeKyJia — noJsipHas (a).

Haxo:xnenue B npupose. B mpupose cepoBogopo BcTpedaeTcs B
COCTaBe BYJIKAHMYECKUX Ta30B W HEKOTOPHIX MHHEPAIbHBIX BOJ
(ITaruropck, Mariecra, ["amaantsl, McMmauniiebr).

Hoayuyenne. B maboparopuu cepoBOJOpO] TOIYYarOT, TJIABHBIM 00pa3oM,
NIEHCTBUEM COJISTHOU M pa30aBIIeHHOM cepHOM KUCIOT Ha cynbhun sxeme3za(ll):

FeS + H2SOu(pass.) — FeSO4 + HoST

B mpomblieHHOCTH cepoBOOpO 00pa3yercsl Kak HOOOYHBIA MPOAYKT NPH
OYHUCTKE HE(THU, IPUPOJHOTO U IPOMBILIICHHBIX TA30B.

®duznueckue cBoiictBa. CepoBogopos — OECLBETHBIA Ta3, HEMHOTO TsDKelee
BO3yXa, C 3alaxOM TYXJIbIX SIMI[ (TOYHEE, TyXJIble Sila MaxHyT CEPOBOIOPOAOM).
CepoBo10po]] OYEHB SOBUT; BABIXaHHE OOJBIIOTO KOJIWYECTBA MOKET IMPUBECTH K
cveptu. Ilpu 20°C B 1 1 Bombl pactBOpsieTcst 2,5 1 cepoBopopona. Ero BoaHbIi
pacTBOp Ha3bIBAIOT CEPOGOOOPOOHOU KUCTOMOIL.

Xumuyeckue cBoiicTpa. [Ipu HarpeBaHUU CEPOBOIOPO/I pas3yiaraeTcs:

HS —2350C 1, 45

H>S — cuibHbIi BoccTaHOBUTENb. Kak BOCCTaHOBUTEIL CEPOBOJOPOA pearu-
PYET C KUCIIOPOJIOM, TUOKCUIOM CEPhl U OPOMHOMN BOJIOM:

2H,S + 0, — 2S84 + 2H,0 2H,S + SO, — 2H

IPH HEAOCTATKE KUCIOPOAa

3S

B BoHOM pacTBOpe cepoBOLOPO] — OUEHb C1abasg, 08).
H,S 2 H" + HS™
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B HOHHBIX ypaBHEHHSIX CEPOBOAOPOIHAS KUCIIOTA, KAK U BOJA, 3aUCHIBACTCS B
MOJICKYJISIpHOH opme.
CepoBotopojiHasi KMcIoTa 00pasyer jiBa psaa cosell — cyavgpuont (KsS, CuS) u
euopocynvuovr (NaHS, Ca(HS),).
[

Bsaumopgencteue noHos Pb?* n Cu?* ¢ ceposogoponom

Ha ocHoBaHWM ypaBHEHWI peakumin OTBETbTE Ha BOMPOCHI.
H2S + Pb(NO3)2 — PbS{ + 2HNO3 H2S + CuCl2 — CuS{ + 2HCI

— Kakas 13 yyacteytowmx B peakumsax kucnot — HzS, HNOs n HCI — Hanbonee cnabas?

— He npotuBopeyat nu 311 ABe peakuun Npaeuy, COrfiacHO KOTOPOMY CUIbHas KucroTa
BbITECHsieT crabyio n3 ee conen?

— Brinaet nn obpasosaHne ocagkos PbS n CuS Ha npoTekaHue aTux peakumn?

Takum o6pazom, eciid 00pa3yrOTCs HEPACTBOPUMBIEC B YCIOBHUSIX PEAKIIUH CYJIIhb-
($uabl, TO CEpOBOIOPOHASI KUCIIOTA BBITECHSET CHIIBHBIC KUCIOTHI U3 UX COJIEH.

IIpumenenue. PaznnuHas okpacka HEPACTBOPUMBIX CylbpuIOB (ZnS — Gemnoro,
PbS, CuS, HgS — geproro, CdS — skenToro mBeTa) UCIIOIL3YETCsl IS OTIPECICHUS
KaTHOHOB METAJUIOB U UX paznaencHus. CepoBOIOPOAHBIE IPUPOTHBIC BOJIBI MIPUME-
HSIOTCS B BUJIE JIeUeOHBIX BaHH.

OmnpenesieHue. XapakTepHOH OCOOCHHOCTHIO CEPOBOJIOPOIHON KHCIOTHI U €€
PACTBOPUMBIX COJIEH ABJISETCA UX CHOCOOHOCTH 00pa3oBbIBaTh ¢ MoHamu Cu’’ (a
TaKKe U ¢ HOHaMH cBUHIa Pb*") uepumiit ocanok cynbduma meau(Il) (umu PbS):

Cu(NO:), + H,S — CuS{ + 2HNO;

* cepoBOAOpPOAHAA KACMOTa * cynbduabl U ruapocynbduabl ©
BOCCTaHOBUTElNbHbIE CBOMCTBa CEPOBOAOPOAHON KUCIOThbI®

_ NMpumeHeHue u NpoBepKa 3HaHUMN

1. Uto BepHoO /1151 cepoBoaopoaa?
A) ra3 yerye Bo3ayxa B) He pacTBOpsieTcs B Bozie C) He a10BUT
D) nornomaercs pactsopamu NaOH u Pb(NOs). E) He BcTpeuaercs B mpupose

2. 3aBepmInTe cXeMbl H YKAKUTe peaKUuio, B koTopoii H>S He nposiBiisieT BOCCTAaHOBHUTE/Ib-
HbIE CBONCTBA.

1.2H:S +302 —> ... +... 2. HS+SO2— ...+ ...

3. HaS+2KOH — ... + ... 4. HaS + FeCl; - FeCl. + HC1 + ...

3. CocTraBbTe ypaBHEHHUS peaKlMii, 10 KOTOPbIM MOKHO MOJY4YUTh CEPOBOIOPO/I.
1. FeS + HaSOu(pas6.) — 2. Ha+S—"> 3. Cu+ HsSOs(xor) ——> 4. FeS + HCIl —,
4. YkaxuTe BepHbIe BbIcKa3biBaHusA. CepoBo10poAHAsI KHCJIOTA ...

1. cunbHas KUCIOTa 2. obpasyer KHCIbIE U CP
3. BOCCTaHOBHTEH 4. ¢ nonamu Cu?* 0bpasyer

Bogopoaa cocraBiasier 60%? A«(S) =32, M«(H:S) = 34.

6. Kakasi cosib 1 B KaKkoM KoJn4ecTBe (M0Jb) 00pa3
o0bemMoM 5,6 1 (H.y.) yepe3 pacTBop Maccoii 280 1, ¢

7. CocTaBbTe YpaBHeHHUs IpeBpameHuiizgS — KoS
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m nI/IOKCI/I,D, CEPbl. CEPHUCTAA KUCJIOTA. TPUOKCUL CEPbI

— 3anax Kakoro rasa Mbl YyBCTBYEM MPU CXXUFaHUU CNNYEK?

OnpeaeneHue cynbhunaos, cynbnToB 1 cynbdaToB
\

O6ecneyeHue: Tpu NpobUpkK, B kKaxaomn ns kotopblx okono 0,5 r cynedara, cynsdura n
cynbduaa HaTpWs, KOHLLEHTPMPOBaHHAsA ConsHas KicnoTa.

Xop paboTbl: K cogepXumomy B Kaxxgon Nnpodupke npunente 2—3 M CONAHON KNCNOThI
1 npocneauTe 3a NPOUCXOAAWMNMU N3MEHEHUSAMU.

O6cyauTe pe3ynbTaThbl:

— B kakunx npobupkax npounsoLnm xmMmyeckue peakuum? lNMovemy Bbl Tak cuutaete?

— YKaxvTe Npu3HaKkn Kaxxaomn peakumn, Kotopble Bbl 0BHapyxunu.

—O6bscHUTe, NoYeMy B OOHWUX MPOBMpPKax peakumny NpoTekatoT, a ApYrMX — He NpoTekaloT?

Iosnyuyenne. B nabopartopruu IMOKCH] CEPbI MOKHO IOYYUTh JEHCTBUEM KOHLICH-
TPUPOBAHHOW CEPHOW KHCIOTHI Ha CyIb(HUT HATPUS, CEpy WM MeIb, a TaKkKe
COKUTAHUEM CEPOBOIOPOA!

S +2H>SO4(xonm) - 38O, T+2H,0

B mpOMBIIUIEHHOCTH AMOKCHJ CEphl MONYYaroT CKUTaHHUEM Cephl, MUPUTA
(FeS») u cepuucTbIx coennHeHni UBeTHBIX MeTaoB (ZnS, PbS, Cu,S u ap.):

27nS + 30, —1527n0 + 2S0,T

dusnyeckue cBoiicTBa. /[MOKCH CEepbl WM CEPHUCTHIN ra3 — OECIBETHBIN ra3
¢ pe3xkum yaynumusbiM 3amaxom. [Ipu 20°C B 1 1 Boast pactBopsiercs 40 1 SO,. Ero
BOJIHBIM pacTBOP HA3BIBACTCS CEPHUCTNOU KUCTIOMOU.

Xumuyeckue cBoiicTBa. Jlnokcu cepbl — aneudpuo cepHUCTOM KucnoTel. C Bo-
JIOW OH 00pasyeT HenpouHylo CEPHUCTYIO KHCIIOTY, C OKCHUAaMHU M THIPOKCHIAMH
METAJIJIOB — COJIU:

H,O + SO, <__> H>SO3

B niepeunciieHHBIX peakiusax CTEeNeHb OKHCICHHUS Cephl He U3MEHseTCs. B npyrux
JKE PEaKIUsIX JUOKCH]L Cepbl BBICTYMACT WM KaK goccmanogumens (), WIH Kak
okucrumens (b):

+4 t,kar. 0 +4 0
(2) 2SO, + 0;—— 2S0; (b) 2H; + SO, — 2H,0 + S{

HAunokeny cepbl 001a1aeT OTOCAMBAIOIIMM U AC3HHQUUUPYOINM CR@HCTBA

IIpu pacTBOpeHHH IMOKCUAA CEPhI B BOJE 00pasyeTcs cepuuemas
3a CBOE! HEIPOYHOCTU OHA CYILECTBYET TOJIBKO B PACTBO
CepHucras KucioTa — ciadasi, AByXOCHOBHAs K
JIBE CTaguu U 00pa3yeT CpeAHNEe U KUCIIBIE COMU — CVJ
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IIpuMeHeHue THOKCHAA cepbl U COJIel CePHUCTOM KMCJIOTHI. [[Mokcun cepbl
OpUMEHSIETCs s 00ECBEUMBAHUS ILIEIKA, IIEPCTH, COJIOMBI, KpacHTelNel, a TaKkKe
JUISE YHUYTOXKEHHUSI MUKPOOPTaHU3MOB OBOIICXPAHWJIMI U TPH KOHCEPBUPOBAHUHU
(hpyKTOB, COKOB, siro1. OCHOBHAsI €r0 YacTh U/IET Ha MTPOU3BOACTBO CEPHOM KHUCIIOTHL.

W3 coneit cepHUCTOM KHCIIOTHI CYIIbGHUT HaTprist Na;SO3 HCIONB3yeTCs IIsI ITOJTyde-
uust Thocyibdara Hatpus (Na,SO3S wm NayS,;03), runpocynsdur Harpus NaHSO; —
JUTSL yIaleHus: U30bITKa XJI0pa Mociie OTOSIMBaHNS TKAHEW, U HApsILy C THIPOCYIIb-
¢utom kanbims Ca(HSOs3), — B MpOM3BOACTBE LEIUIIOI03bI 3 IPEBECHHBI.

Moayuyenne. B naGoparopuu TPUOKCH] CepPbl MOXKHO MOJNYYUTh TEPMHUECKHM
pa3iokKeHUEeM IUCyIbdaTa Kanus, cyibdaTos amomuaws win xee3a(lll):

K»S,04 L) K>SO4 + SO3T
Fex(SO4); — Fe,05 + 3805

B npoMBIUIEHHOCTH TPUOKCHJ CEpBI MOMYYaroT OKHUCIEHHEM TUOKCHAA CEpbl
KHCJIOPOJOM BO31yXa B IpUcyTcTBUHU KaTanuszaropa (V205 nimm NO):

280, + 0, —2¥2% 5550,

dusuyeckue cBoiicTBa. Tpuokcum cepbl — OeclBeTHAs JKUIAKOCTh, KUIISIIAS
mpu 45°C u 3amep3atomas mpu 17°C; Xopomio pacTBOpsETCS B BOAEC M CEPHOUH
KkucioTe. TPHOKCHA cephbl CUITBHO MOTJIONIAET BOISHBIE TIaphl U3 BO3yXa; MO3TOMY
€ro XpaHAT B IJIOTHO 3aKPBITON CTEKIISIHHOM nocyze.

Xumuyeckue cBoiicTBa. TprHOKCHIT cepbl — aneudpud cepHOM KUCIOTHL. OHA 9K30-
TEPMHYECKH pearupyer ¢ BOJIOH, 00pa3ys CEpHYIO KUCIOTY, BCTYNaeT B PEaKIHHU C
OCHOBHBIMH OKCHJIaM{ M OCHOBAHUSIMU:

SO;+H,0 — H,SOq4
CaO + SO; — CaSOq4

B tpuokcuze cepsl cTeneHs OKUCIEHU cepbl +6; TOITOMY OHa MPOSBIAET CHUIIb-
HBIC OKUCTUMETIbHbIE CEOUCMEA.
Tpuokcuz cepbl MPOSIBIISET TAKXKE U JETUAPATUPYIOIINE CBOHCTBA:

C12H22011(caxap) +nS0O;— 12C + nSO5-11H,O
I[Ipy CUILHOM HArpeBaHMH TPHOKCHUJ Cepbl 0OPaTHMO Pa3jaraeTcs:

2505 2, 250,+0; A

Tpuokcu cepbl UCNONIB3YETCA B IPOU3BOJICTBE CEPHOM

* ANOKCUJ Cepbl * CEPHUCTast KUCEAOTA ° Cy.
* TPUOKCUA Cepbl * AernapaTmp
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_ MpumeHeHMe M NpoBepka 3HAHUN

1. 3aBepuiuTe cxeMbl peakluil W yKaKUTe ypaBHeHHe, M0 KOTOPOMY Helle1eco00pa3Ho
MOJIy4aTh TUOKCH] cephl B J1a00paTopuM.

A)4FeS;+ 110, 5 .. + .1
T

B) 2NaHSO; + H:SOs— ... + + 2H0
C) NazSOs+ HaSOu(xomm) = ... + .7 + H0
D) S + 2H,SO4(kom.) — 2H0 + .1

E) Cu+2H:SO4(konn.) ——  + .7 + 20

2. Yto omn004HO A5 TPHOKCHIA cephbI?
A) posBIISIeT CUIIbHBIE OKHCIIUTENIbHBIE CBOMCTBA
B) cunbHO morsomaeT BoASHbIE Taphl
C) pacTBopsieTcs B KOHLIEHTPUPOBAHHON CEPHOIl KHCIIOTE
D) npu rugpaTannu BbLAEISAETCS TEIUIO

E) OJIy4arOT BOCCTAHOBJICHHUEM IUOKCHUIA CEPBI

3. B kaKkux peakuusix THOKCH/ cepbl BOCCTAHOBHUTE/Ib?
1.2802+ 0, X2, 2803
2.S02+ Cla— SO2Cla
3. SO2+ H20 — H2S0s
4. SOz +2HNOs — H2S04+ 2NO2
5.S02+ I + 2H20 — 2HI + H2SO4

4. B KaKHX peaKIMsX cepa co CTeNEeHbI OKUCIEHHs +4 MPOSIBJISET TOJbKO OKHCIUTEIbHbIE
cBoiicTBa?
1. 2H>S + SO2 —» 2H20 + 3S
2.2H> + SO2 - 2H0 + S
3. 8KOH + 4S0:— 3K2S04+ KaS + 4H20
4. 2H>S + H2SO3— 3H20 + 3S
5.3aBepuInTe CXeMbI H YKAKHTE PeaKIii, XapaKTepu3yoiue KuciaoTHbie cBoiictBa SO:.
1. SO2 + CaO —
2.80:+H:0 2
3.S0, + KOH —»
4.80;+ 0, LK,

6. l'[epe'mc.JmTe CXOAHbIC U OT/IMYMUTEC/IbHbIC (l)l/l3l/l'-leCK](le M XUMHYeCKHe 0COOEHHOCTH THOK-
CHUIAa U TPUOKCH/IA CEPBI. TaM, rae MOKHO, OTBET MOATBEPAUTE COOTBETCTBYIOLIIMMH YP
HCHUSIMHU.

8. CrouibKo M’ 1HOKCHIA cepbl 06pa3yercs NPH MOJIHOM CHKUT
pona?
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m CEPHAFI KUCIIOTA

— Kakoe BelLeCcTBO UCNONb3yeTCs B Ka4e€CTBE 31IEKTPONMTa B aKKyMynsaTopax aBTo-
¢ Mobunen?

[eATeNnbHOCTh BoaooTHuMatoLee CBOMCTBO KOHLIEHTPMPOBaHHOM
CEepPHOMN KUCNOTbI

O6ecne4yeHue: BbLICOKUIA CTakaH, KOHLEHTpMPOBaHHasi |
CcepHas KUcnoTa, caxapHas nyapa, CTeknsiHHas
nanoyka

Xop paboTbl: B cTakaHe cMouMTEe BOAON CaxapHyto ——r
nyapy U OCTOPOXHO, MEPeMeLLIMBAs CTEKNAHHON na-
TI0YKON, [OBaBNAWTE CEPHYIO KACNOTY, creas 3a npo-
nexogsawmm. KocHutech nanbuamMm CTEHOK CTakaHa.

C12H22011 + 2H2S04(q) >11C + 2SO T+XT+13H20
obuas cxema peakumm

| Vromhb

caxapH\aﬂ myzipa ¢ KUCIOTOU
O6cyauTte pesynbTaThbl:

— Kakoe CBOWCTBO CEpHOM KMUCMOTbl OTpaxaeT 3TOT aKcnepumeHT? Kak HasbiBaloTCcH
BellecTBa ¢ NoAobHbLIMK cBOMCTBAMU?

— Moyemy ob6pasytouiics yronb NoAHMMAETCs BAOSb cTakaHa? YTo 3a BelecTBo X?

— ObyrnuBaHue caxapHow Nyapbl — 9K30TEPMUYECKUIA NN SHAOTEPMUYECKMI NpoLecc?
— MNposBnsAeT nu cepHas kncnota nogobHble CBONCTBA C APYrMY BELLLECTBAMMU?

Iony4yenne. B IpoMBIITIEHHOCTH CEPHYIO KUCIOTY MOTY4alOT, B OCHOBHOM, KOH-
maxmuwvim cnocobom (crp.86):
S
H,S +On,t
FeS,
dDusuyeckue cBoiicTBa. CepHas KHCI0Ta — OECI[BETHAS MACIITHUCTAsI HENeTy4ast
u Tsoxenast (p=1,838 /M) kuAKoCTh, 0€3 3amaxa; CHIBHO eucpockonuyHa. llpu
pacTBOPEHHUH CEPHOM KUCIIOTHI B BOJIE HAOIIOIAETCsT CHIIBHOE pa3orpeBanue (a).

SO, +02,t, KaT. SO; _+H20 | 1,50,

H,0 (@) H,SO4

Ipumeuanue: [Ipu paz6aBneHnn
CEpHOM KHCIIOTHI €€ TOHKOH
CTPYHKOH HaJ0 BIMBAaTh B BOLY,
HENpephIBHO MepeMeIBast pac-
TBOP; 00paTHOE — MPHJINBATH
BOAY K KHCJIOTe HeJIb3s1!

B nocneaneM ciryyae mpoucxo-
JIUT pa30pBI3THBAaHKE PACTBOPA
KHCJIOTBI, 9TO MOJKET BBI3BATh

0XKOT'H. H,SO4
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Xumuueckue cBoiictBa. CepHas KUCIIOTa, HAPSAY C 0OWuUMU C8OUCMEAMU KHC-
70T, o0JIalaeT U cheyuduuecKumy COUCmMeamu.

I. Xumuueckue cBo¥icTBa pa30aB/ieHHOM cepHOM KHCJIOThI. Kak cuibHast AByxoc-
HOBHas KUCJIOTA, CEpHasi KUCIIOTa B BOAHOM PacTBOPE AUCCOLMUPYET B ABE CTYIICHHU:

H.SO, 2 H* + HSQ, HSO, 2 H*+ SO}

Mertasnibl, pacroyioKEHHbIE B JIEKTPOXUMHUYECKOM PAIy METAJUIOB JI0 BOJIOPO-
Jia, 13 pa30aBICHHON CEPHON KUCIIOTHI BBITECHSIOT BOJAOPO. (B 3TuX peakuusax poib
OKHMCJIMTENS. UIparoT HMOHbI Bojopoga — H'). Meramwmr (Cu, Hg, Ag, Au),
pacmooKeHHbIE CIIpaBa OT BOIOPOJA, C pa30aBICHHON KUCIOTON HE pearupyror.
CepHasi KMCJIOTa B3aUMOJICHCTBYET ¢ OCHOBAaHUSMH, OCHOBHBIMU M aM{(OTEPHBIMH
OKCHJaMH, COJIIMH 1 aMMHUAKOM.

CepHast KUCJIOTa M €€ COJIM C PACTBOPHMBIMH COJISIMH Oapusi 00pa3yroT HepacT-
BOPUMBIi B BOJIC U KUCJIOTAX Oeblll 0CAOOK Cyabghama 6apust.

Ba(NO3), + HaSO4 — BaSO44 + 2HNO;

Ota peakuusi, xapaxmepHas 0Jis CEpHOU KUCI0Mbl U ee coiell, UCTIONb3YeTCs IS
onpenenenns nonos SO4* B pacTBope.

II. Xumuyeckue cBOMCTBA KOHLEHTPUPOBAHHON CePHOI KMCJIOTBI.

Cneyughuueckue colicmea KOHUCHTPUPOBAHHOW CEPHON KHCIIOTHI:

A) Okucaumenvusle céoiicmea. KoHIIEHTpUPOBaHHAS CEPHASI KUCTIOTA — CUTbHbLIL
oxucnumerns. Ilpu HarpeBaHNM OHA pearupyeT CO MHOTMMHU MeTaJUTaMH (MCKITIOYeHNE
— Au, Pt 1 HeKoTOpBIE Ipyrye MeTabsl). B aTuX peakuysx poib OKUCIUTENS UTPaeT
ne non H', a cepa co crenensto oxucnenus +6 (non SO4>). Iosromy npu eé3aumo-
Oeticmeuu Memauilo8 ¢ KOHYEHMPUPOBAHHOU CEPHOU KUCIOMOL 8000PO0 He bloe-
JIAEMCSL.

[Ipu B3auMoOaeHCTBUM KOHLEHTPUPOBAHHOW CEPHON KHUCIOTHI C AKTUBHBIMH
metaiwtamu (Li, Na, K, Ca, Sr, Ba) Beigensercs H,S, a ¢ metamiamu — Cu, Hg, Ag —
cepHucThiii Ta3 SO;. Bo BTOpoM citydae peaknyns IpoTeKaeT Mpyu HarpeBaHUH:

8Na + SH>SO4(comr) = 4Na:SOs+ 4H,0 + HST
Cu + 2H2SOseom) ——> CuSO4+ 2H,0 + SO, T

B peakmmsx ¢ apyruMu MeTaJsIaMH CEepHasi KHCJIOTa, B 3aBUCHMOCTH OT KOHIICH-
Tpaluy, akTHBHOCTH METaJlJIa U TeMIepaTypsbl, BoccTaHaBimmBaeTcsa 10 SOz, S 1 H,S.
ITpu 0OBIYHBIX YCTIOBUSAX KOHLIEHTPUPOBAaHHAS CEpHAsl KUCIIOTa HE ICHCTBYET Ha
JKeJe30, XpOM, aIFOMUHHUN M HUKEJb; OHa naccusupyem uXx. [lpu HarpeBaHuH 3TH
METAJTbI, B COOTBETCTBHH C BBIIICYKa3aHHBIMU MPABHIAMU PEATUPYIOT C HEW:

2Fe + 6H2SOueom) ——s Fea(SO4); + 6H,0 + 350, T

CBuHeI ¢ KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTOW pearupyer C BL’ €HU
u obpazoBanueM kucnoit conmu Pb(HSO,), (mpu HarpeBanum).
OBaHHas
bl

B) Hdecuopamupyrowiee (600oomnumaruiee) ceoticmgo. Kguuen
cepHas KUCI0Ta YHEPTUIHO PearupyeT ¢ BOJOH, 00 s pa Bl TH,

H,SO4 + nH,O —- H>SO4-n
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o Kak ,D,erl/lﬂpaTMpyPOLlJ.ee BeLwecTBO, KOHLleHTpVIpOBaHHaﬂ CepHaﬂ
Kucrota oByrnmBaeT O4HN OpraHnYeckne coeduHeHus (caxap, ApeBecuHy, Gymary u
Ap.), NpeBpalLas apyrue B UHbIE COEAUHEHUS yrnepoaa:
HCOOH —M2SOslkomt) = on 4 1,0 (H2S04s-H20)
MypaBbUHaA KNCNOTa MOHOOKCHKA yrnepoaa

C) KoHileHTprpOBaHHAsI CEPHAs KUCJIOTAa C TPUOKCHIIOM CEPbI 00pasyeT oeym —
H>SO4-nSOs. IIpu n=1 obpazyercs ducepras (nupocepras )JKucioma:
H>SOu4(konn.) + SO3; — HzS,04
UpocepHas KUCJIoTa

D) Cepnas kuciora — neremyyas cunvHas xkucioma. OHa HCIIONB3YyeTCs JUIS
MIOJTy4CHHUSI MHOTHX JIPYTUX KHUCJIOT:

2NaCl + H,S04 -5 Na,SO4 + 2HCl ~ NaNO; + H,SO4 —5 NaHSO4+ HNO;
KPUCT. KOHII. KPHUCT. KOHII.

Ipumenenne. CepHasi KUCIIOTa UCTOIB3YETCS B MPOU3BOJICTBE MUHEPAIBHBIX
yno0Openuit, nis nosydenus: donbimactsa kucinot (HCI, HE, HsPO4, CH;COOH u
JIp.), KpacUTeleH, B3phIBUATHIX BEIICCTB, JICKAPCTB, NCKYCCTBEHHOTO IICITKA, 3JICKTPO-

JIUTHYECKOHN Mer (OYHIIIEHHOW METOIOM JJIEK-
(b) Tposnm3a). OHa TakKe MPUMEHSIETCS B KAa4eCTBE
Ba2+C17 JJIEKTPOINTA B CBHUHIIOBBIX aKKyMYJSTOpax, B
Cl- OUYHUCTKE HE(PTENPOIYKTOB M OCYIIIKE BEIECTB.
Onpepnenenne.
1. KOHIICHTpUPOBAaHHYIO CEPHYIO KHCIIOTY
> » MOXXHO OTJIMYHMThH OT JPYTHX KUCIOT IO O0yr-
JIMBAHUIO JTY9UHKH, OMYILIEHHOH B Hee.
oy gt 2. Onpenenenne cymbdar HoHa (SO4)> oc-
|:> 2Nt HOBBIBacTCS Ha 00pa3oBaHMU OENOro ocajaka
BaSO, cynbdara 6apus (BaSO4) npu gmelictBum Ha
cynbdaT noH noHoM Gapwust (b).

[Monyuyenne cepHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM BKITIOYAET TPH CTa IUH:
L. Corcuearue nupuma unu opyeoeo coipvs (S, ZnS, HaS u nip.):

4FeS,+ 110, —152Fe,05+8S0,T + Q

II. Oxucnenue ouoxcuoa cepvl 6 mpuoxcuo cepbi:

2SO0, + 0, V295, 2805+ Q &

. [Moenowenue mpuoxcuoa cepvl KOHYESHMPUPOBAHHOU C i K ot c
obpaszosanuem oreyma. CMeNIMBas OJIEyM C BOJOH MONyHarOT 10 RUCIO
HY>KHOH KOHLeHTpauuu. IIpu 3TOM Tpuokcuz cepBiggongpxaii B Ouey
THIPaTHUPYETC:

SOs(r) + HyO(x) > H Q
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XuMHsI M OKpYysKkawowas cpeaa. [Ipon3BoaCTBO CEPHON KHCIOTHI CO3JAET PAM IKOJIO-
THYECKUX MpoOsieM. B 3TOM nmpon3BOICTBE OCHOBHBIMH BEIIECTBAMH, 3aTPSI3HAIOMINMHU
aTMocdepy, ABIAIOTCSA AUOKCHUL Cepbl, TyMaH CEPHON KUCIIOTHI U IbUIe0Opa3HbIe TBEpAbIe
YacTUIIBI, oOpasyronuecs NpHu nepepaboTke pyd. OHM BBI3BIBAIOT IOPAXKEHHE AbIXa-
TENbHOW CHCTEMBI YeJIOBEKA U KMBOTHBIX, THOIb PACTUTENEHOCTH, YCHIEHHE KOPPO3HU
METALIMYECKUX KOHCTPYKIWH, pa3pylleHHe MaMITHUKOB M JPYTHX COOPY>KSHHH H3
M3BECTHSIKA U MpaMopa, 3aKUCIICHUE TI0YB U JIP.

OOBIYHO JTMOKCHJI CEpbl MOTJIOMACTCS M3BECTKOBOW BOHOM. J[11 yMEHBIIEHHS CepHO-
KHACJIOTHOTO TyMaHa B aTrMoc(epe HCHONB3YIOT BBICOKOI€PMETHYHBIC almapaTrbl H
CHeHaIbHBIE TOTIOTHTENBHbIE (QMIBTPHI, HAIIPIMEDP, BOJIOKHUCTHIE (DUIIBTPEI.

3aMeHa IMpHTa Ha CEpy B MPOM3BOJICTBE CEPHOM KHCIOTHI TO3BOJISIET B 3HAUUTEIHHOM
CTENECHH YMEHBIIHUTH 3arPsI3HEHNE aTMOC(EPhl TBEPABIMU YaCTUIIAMH.

* onieym * germapatupyrolime n okucrnuTesibHblie CBOMCTBa CepHOVI
KUCNOTbI *

_ MpumeHeHMe M NpoBepka 3HAHUM

1. Yto ouiub0ouno njst KOHIEHTPUPOBAHHOI CepHOI KUCI0THI?
A) TsDKETee BOJIBI
B) Heneryuas )KUAKOCTb
C) pacTBOpeHHE B BOJIE COMPOBOXKAACTCS HATPEBAHUEM PacTBOpa
D) nornoimaer BoisiHbIE Mapbl BO3AyXa
E) npu pazbaBiieHnn ee HeJlb3sl PUIINBATH K BOJIC

2. Kakue MeTasibl ¢ pa3daBiieHHOI cepHOIi KUCTI0TOH He peacupyom?
A) Ag,Cu,Hg B) Zn,Fe,Hg C) Au,Ca,Cu D) Cu,Mg,Ca E) Hg,Cr,Ag
3. Kakue BemecTtBa MOryT 00pa3oBaThCsi IPH BOCCTAHOBJIEHMH cepHOil kucaoThl? OTBET
NMOATBEP/ANTE YPABHEHHSIMH COOTBETCTBYIOLIUX PeaKIuii.
1.S 2. HoS 3.S02 4. H»

4. YTto ¢éepno nsl cepHOI KUCJIOTHI?
1. B KOHLIEHTPUPOBAHHOM COCTOSTHUM CHJIbHBIN OKUCIUTEIH
2. B KOHIIEHTPUPOBAHHOM cOCTOsIHUM naccuBupyet Fe, Al u Cr
3. B pa30aBIEHHOM COCTOSIHUM TAKXKE MOXKET OBITh OKUCIUTENIEM
4. c nonamu Ba?" o6pasyer Genblii ocanok

5.3aBepuinTe CXeMbl M YKA:)KHTe ypaBHEHHe, 0TPaKkaloLiee CBOHCTBO TOJbLKO pa3daBJeHHOM
CEePHOI KHCJIOTHI.

1. H2SO4+ CaO — ... + ... 3. HoSO4+2KOH — ... +
2. H,SOs4+BaCl, —» ... + ... 4. HSOs + Zn  — ... + ...
6. YUuTBHIBaSI, YTO KOHUEHTPUPOBAHHAS CEPHAsI KMCJIOTA C CAaXapoM pearupyer B JBe C

aum no odmeii cxeme Ci12H22011 + (n+2)H2SO04(q) — 3aBepmnTe cxeMbl 3Tuwyx peaxuu
a. CioH2011 +nHaSOs(q) — ... + .. b. ... + HSO4 — ..T
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L] ososwanune sananns ]

1. OnpenesinTe NPUPOIHbIE COETUHEHHUS CEPBI.
1. CuFeS; 2.CS, 3. HgS 4. K,S 5. CaS04-2H,0
A) tonbko 1 B)1,2 01,2,3 D)1,3,5 E)1,3,4,5

2. Kakoe BbICKa3bIBaHUE 0uiu00uHO?
A) cepa B ipupoae BCTpeYaeTcs B BHUIE CONEH
B) nipu 0OBIYHBIX YCIOBUAX KPUCTAILUTHIECKAs cepa cTabniIbHee IacTHIECKOH
C) B oOpazoBanuu Mosiekyibl SOz d-1olypoBeHbs aToMa S IPUHAMAET y4acThue
D) cepa omHOBpEeMEHHO BCTYIAET B PEAKIIMU U OKHCICHUS U BOCCTAHOBIICHUS
E) cynbdu HOHBI pacno3HaroT noHoM Ca’*

3. I'ne npumensieTcs cepa?

1. B CETIBCKOM X035 CTBE M MEIMIMHE 2. B IPOU3BOJICTBE CIIMYEK M PE3UHBI
3. B IOJIyYCHUHN NTUPUTA 4. B IPOU3BOACTBE CEPHOI KUCIIOTHI
A) 13,4 B) 1,2,3 01,2 D) 1,2,4 E) 1,4
4. Kakue BbIpaskeHHs] COOTBETCTBYIOT CEPHUCTOI KucaoTe?
1. HempoYHOE COoeANHEHNE 2. He TPOSIBIISIET OKUCITUTEIbHBIC CBOMCTBA
3. IPOSIBIIIET BOCCTAHOBHUTEIBHbIE CBOMCTBA 4. o6pazyeT KHCIIbIe ¥ CPEAHUE COIH

5. l'[epelmmuTe B TeTpaAb CX€MbI pealcunifl, KOTOpbIE€ NIPOTEKAKT 10 KOHLIA, U 3aBep-
HIUTE UX.

1. H,S + CuCl, —» 2. HoS + Hg(NO3z), —»
3. Na,S+ KNO; — 4. HaS + Pb(NOs), >
6. Kakue BbIpaskeHHs! COOTBETCTBYIOT JTHOKCH/LY CephI?
1. MPOABJIACT OKUCIUTCIIbHBIC CBOﬁCTBa 2 HC IPOSBIIICT BOCCTAHOBUTCIILHBIC CBOﬁCTBa

3. 00pa3yeT JBYXOCHOBHYFO KHCIIOTY 4. II0OBUTHIN Ta3
5. IPOMEXYTOYHOE BEIIECTBO B MPOU3BOACTBE CEPHON KHCIIOTHI

7. 3aBepuInTe cXeMbl PeaKlMil M yYKa)KNTe ypPaBHeHHs, KOTOPbIe OTPAKAIOT XHMM-
YeCKHe CBOUCTBA TOJIbKO KOHIHEHTPUPOBAHHOU CEPHOU KUCJ/IOTDI.

1.H,SO;4 + BaClhb > ... + ...

2.2H,SO4+ Zn  — ... +..1 + ...

3.H,SO4 + ZnO — ... +...

4 HCOOH —2%% 5

8. HepennmnTe CXE€MbI B T€ETPaAb U 3aBEPIINTE UX. Ykaxxure YpaBHeHue, rie cepa He
MPOABJIACT OKHCIUTECIIbHBIC CBOMCTBA.

1. Fe + H2SO04 (pas6.) — 2. Cu + 2H,SO4(komm) —— 3. 8Na + 5H>SOu(xon

9. CKOJIbKO JUTPOB (H.y.) ra3a BbIAEJUTCS MPU HATPeBAHUH mﬁbnfcepe cpa

POM KOHLICHTPHPOBAHHOI CEPHOI KHCJIOTBI, coaepsxammum 196
Be 0ro 1opo

M:(H2SO4) =98
10. CxosbKko JUTPOB (H.y.) Ta30BOi cMecH 00pa3yeTcs bl
conep:xkamero 101 r aurpara kamusa? M(KNOgs 101.
KNO3+S+C——>KZS+ +N2T
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n SNEMEHTbI NOArPYNMbl ASOTA

a OBU.I,AFI XAPAKTEPUCTUKA SNIEMEHTOB MnMoarrynnbl A3OTA.
A30T U ENO oKCungbl

— Mpu oTKpbITUM ObIN Ha3BaH “6e3)XU3HEeHHbLIM”, @ OKa3ancsa He3aMeHUMbIM 3re-
MEHTOM XMU3HU. O KaKoM “NPOTMBOpPEYUBOM” 3NieMeHTe uaeT pedb?

B rnaBuyro moxarpymmy V rpymnmsl BXomat azom N, gocgop P, mbiusax As,
cypvma Sb u sucmym Bi.

|
IR LN 1Y LYk §*8 BaneHTHble BO3MOXHOCTM aTOMOB 3JIeMEHTOB noagrpynnbl asota

YyuTtbiBas pasnuyums B CTPOEHUU BHELLUHEro 3HepreTu4ecKoro YPOBHA aTOMOB 311e-
MEeHTOB noarpynnbel a3oTa, oTBeTbTe Ha BOMNPOCHI.

2p
, [0
/N...[T4 nd Tl—l—l—lnd
n T
ws[T[1 ] A . os[T[T]?
0 >
R...|Ti R =P, As, Sb, Bi R"'li
— B yem cocTout pa3nunyne B CTPOEHUN BHELLIHEro 3HepreTn4eCckoro ypoBHa atomMoB N, P,
As, Sb n Bi?

— Bo Bcex nn atomax N, P, As, Sb 1 Bi BO3MOXHO pacnapuBaHue crnapeHHbIX S- BaneHTHbIX
3nekTpoHoB? C 4yeM 3TO CBA3aHO?

— Otpaxatotcs N 3Tn pasnuuus B ctpoeHun atomoB N 1 P B nx BaneHTHOCTSIX, NposiBIis-
eMbIX UMW B CBOUX coeuHeHensax? OTBeT noatsepauTe npumepamu.

Ha BHemHem sHEpreTH4eckoM YpOBHE aTOMOB 3JIEMEHTOB MOATPYIIIBI a30Ta 5
3J1eKTpOHOB — ns’np’. Kak ¥ TajoreHsl M XalbKOT€HbI, OHM SBISIOTCS P-d1eMeH-
mamu.

ATOM a30Ta n3-3a OTCYTCTBHS d-TIOAYPOBHS Ha €TO BHEITHEM (2-M) SHepreTHde-
CKOM YpOBHE TIpH 00pa30BaHUN XHMHUYECKUX CBSI3€H MOXKET UCIIOJIb30BATh TOJIBKO
4eTeIpe opOuTanu (0JHYy S- U TpH p-). [loaTOMy MakcMMaibHasi BaI€HTHOCTD a30Ta
paBHa V. A3oT namusarenmusim He bvisaem.

ATOMBI IPYTHX K€ 2IEMEHTOB TIOPYTIIH MOTYT PAacCTIapHBaTh CBOM NS’ Basle
HBIX 371eKTPoHA. [103TOMY OHH HPOSIBIISIIOT BANCHTHOCTH, paBHyo V (@, cxe

B cooTBeTcTBUM ¢ ns’np’ KOHUTypalyeil BHENIHETO YPOBHS, Bee €HT

H

TPYIIBI a30Ta B CBOUX COCAUHEHUSX IMPOSIBISIIOT MAKCUMAIbHYIO C b c-
neHust +5 1 HauMeHbIyto —3. OHU TakXe TPOSBISIIOT U ekyTou TENCHU

okucieHus +3 u ap. (tabm. 22.1). ¥
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DJeMeHTHI IOATPYIIIBI a30Ta ¢ BOJOPOJOM 00pa3yroT coearnHeHus coctasa RH;
— NHs ammuax, PHs dochbun, AsH; apcun, SbH3z cmubun. B otiinuue ot BOJ0-
POIHBIX coeArHeHNH ranoreHoB U xanskoreHoB (HR, HyR), onu, npu pactBopennun
B BOJIE, He 00pa3yroT nonos H'.

Coemunenus Tuna RH;3 (B ocoberroctr NH3), HAmpoTHB, B BOJE MPHUCOCTUHSIOT
voHbI H, IPOsIBIISAs TEM CaMBIM OCHOGHbIE CBOMCTBA.

Tabnuua 22.1. HekoTopble xapakTepuCTuKKn as3oTa u ocdopa

3 BaneHTHble OTHoCUTENbHAS CreneHb okucnenns
IS HISLANT 3IEKTPOHbI 3MNEeKTPOOTPULIATENBHOCTbL (B coeMHeHusX)
Asor, N 2s%22p® 3,0 =3, +1,+2, +3,+4, +5
®docdcop, P 3s23p?® 2,1 -3, +3, +5

B noarpymnre ceepxy BHH3 (OT a30Ta 0 BUCMYTa) CMAOUIbHOCHb COSTMHEHHUH
RH; ymenvwaemces, a soccmanogumenbhvie c8oUCmEa ux 03pacmaiom.

DJeMeHTHI MOATPYIIIEL a30Ta ¢ KUCIOPOIOM 00pa3yloT oKkcuabl coctaBa ROz u
R»>0s. B cootBercTBuu ¢ 3THMHU okcupaMu ¢Gocdop oOpazyeT KUCIOTHI COCTaBa
H3PO3 u H3POsm np., a a3or — coctaa HNO; u HNOs.

B yxazaHHBIX KHUCJIOTaX, C pOCHOM CHeneHu OKUcieHus snemenma R, cuna xuc-
nombi 6o3pacmaem. Hanpumep, azotHast kucnota HNOs cunbHee azotuctoit HNO;.

B noarpynmne, ¢ poctom nopsiikoBoro Homepa siemenTa R, kucromuuie ceoticmsa
Kuciopoocooepicawjux kuciom ocrabesarom. Hampumep,

+5 +5 +5 +5
HN03 —> H3PO4 —> H3ASO4 —> H3Sb04

B IIOATPYIIIE KUCIOmMHble ceoticmea ociabesaiom

Y

OtkpbiTHE. A30T BriepBble Obl1 OTKPBIT B 1772 roay (I.Pesepdopa, Aurnus).

Iousoxenue B [leprnoguyeckoii cucremMe u cTpoeHue atoma (cM. cTp. 89).

CTeneHb OKHCJEHHS a30Ta B COCTUHEHUSIX U3MEHSIETCSI OT —3 710 +5.

Haxo:xnenue B npupoae. B mpupoze a3ot Bcrpeuaercsi B CBOOOTHOM U CBSI3aH-
HOM coctosiHuU. A30T (N2) cocraBnsier 78% oObema Bo3myxa. B mambix xomu-
4YecTBax B BUAE HUTpaToB (urutuiickas cenmurpa NaNOs, uaamiickas cenmurpa KNOs,
HopBexckas cenurpa Ca(NOsz)2) a30T pacnpocTpaHEH B BEPXHHUX CIOSX 3EMHOM
Kopbl. OH TakKe BXOJUT B COCTaB OEINKOB M MHOTHX NPHUPOJHBIX OPraHUYECKHUX
COEIMHEHUH.

Monyuyenne. B nabGopatopun a30T MOKHO MOJTy4aTh TEPMUUECKUM pa3iioReH
HUTpHTa ¥ auxpomata ammonus ((NH4)2Cr.07), a Takske BoccTaf®nenfiem o
meau(1l) ammuakom:

NH:NO; L, NoT + 2H,0
3Cu0 +2NH; 4, 3Cu+ o™ +

B MPOMBIIIVICHHOCTU a30T MOJy4YaroT (bpaK o JNETUIIIIAIINC JKOI0

BO3/yXa.




®uznueckue cBoiicTBa. A30T (N,) — ra3 Oe3 mBera, 3amaxa u BKyca, HEMHOTO
jerye Bo3ayxa. B Bojie, Mo CpaBHEHHUIO C KUCIOPOIOM, pacTBOpsieTcs MeHble. [Ipu
nasinenuu B 0,1MIla u remneparype —196°C oH cxmxaercs.

e CtpoeHue monekynbl N2. CTpykTypHas cdopmyna monekynbl
asota N =N, a anektpoHHas cdopmyna — :N :: N:. TporHas cBA3b B Morekyne asorta
OYyeHb Mpo4vHas. B TponHoM cBA3M ogHa O-CBA3b U ABe TI-CBA3W. M3-3a cum-

METPUYHOIO pacrnpefeneHns 31eKTPOHHOW NIOTHOCTU 3TUX CBSA3E Mexay atoMamu
asoTa morekyna N2 B LLerioM HenonsipHa.

Xummnyeckue cBoiictBa. A30T (N2) mpu 0OBIYHBIX YCIOBHSX MaJIOAKTHBEH; M03-
TOMY a30T B IPHPO/IE BCTPEUACTCS B CBOOOTHOM COCTOSIHUM. Ero HU3Kas akTHBHOCTb
CBsi3aHa ¢ OOJBIION TMPOYHOCTHIO CB3M N=N B Mosiekyse azora. [1o 3Toit nmpuunHe
a30T (N2) TOJNIBKO TpU BBICOKOHM TeMIIEpaType pearupyer ¢ MeTaljaM{d U HeMeTall-
namu. C TUTHEM a30T pearupyer MNpy OObIYHBIX YCIOBUIX:

2000°C

3Ca+ N, —t, CasN, 0, +N, —= 2NO 2B +N, _t, 2BN
HUTPUJ] KaJTbIHs HuTpUn 6opa
k .
3H, + N, (_ﬁ)ZNH3 2C +N; 222, (CN),
aMMHUAaK UILHaH

* Hutpug 6opa (BN) nnasutca npu 3000°C n no TBepaocTy 6nm3ok
K TBEPAOCTM anmasa. Hutpuabl rmaponuayoTcs ¢ BblAeneHMeM ammmaka:

CasNz + 6H20 — 3Ca(OH)2 + 2NHsT

A30T 00pa3yeT HECKOJIILKO OKCHJIOB. B 3THX OKCHIAaX CTETNEHb OKWUCIICHHS a30Ta
u3MeHsieTces oT +1 1o +5:

+1 2 +3 +4 +5
N.O NO N,O; NO, N,Os
MOHOOKCH] MOHOOKCH]] TPHOKCH JIAOKCHT HEHTA0KCH]L
IMasoTa a3ora NINasoTa a3oTa ZINasoTa

Oxcupbt N2O u NO — weconeobpasyrowue, OCTaNbHBIC — KUCIOMHbIE OKCUODL.

W3 3THX OKCHIIOB TOJILKO MOHOOKcud azoma NO oOpa3yercs Hpu HEmocpe-
CTBCHHOM B3aUMOJICHCTBHH a30Ta ¢ KUCIOpo oM. OH 00pa3yeTcs Npu TeMIeparype
(2000°C) anexTpuyeckoi AyTH (HaIpuMep, BO BPEMS TPO3bI).

Tpuoxcudy ouazoma (oxcun azora(lll) N,Os; cooTBeTcTBYeT azomucmas Kuc-
noma HNOs, nenmaoxcudy ouazoma (oxcun azota(V) N.Os — azomuasn kucioma

HNOs. Juoxcuo azoma (oxcun azora(IV) NO, ¢ Bomoit omHOBpeMeHHO 00pa3
nBe KucnoTsl — a30THy0 HNOs u azotuctyro HNO; KucnoTsr: > 2

2NO, + H,O *¢™2% , HNOs; + HNO,

2NO;> + 2KOH — KNO;+ KNO, +

[To aroit mprunne auokcua azora NO, Ha3bIBAIO UAHHOIM AHeUOD
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ITpu pacTBOpeHHMH OUOKCHAA a30Ta B BOJE B MPUCYTCTBUHM H30BITKAa KUCIOpOJa
o0pasyeTcst TONBKO a30THAsI KUCIIOTA!

4NO; + 2H,0 + O, (_—> 4HNO;

Juokcun azora NO, — a10BuTHIi ra3z Oyporo 1Bera, ¢ XapakTEpHBIM 3aIaxoM,
TsDKEJIee BO3LyXa.

IIpumeHeHue. A30T, TIaBHBIM O0pa3oM, HCIIONB3YIOT AJsl CHHTE3a aMMHaKa,
KOTOPBII Janee NpUMEHSIETCS B IPOM3BOACTBE APYTUX COEIMHEHUH a30Ta — a30THOM
KHCJIOTBI, MUHEPAJIbHBIX YAOOPEHUH, B3phIBUAThIX BELIECTB U IP.

A3OT TIpUMEHsIETCS Ui CO3JIaHus MHEPTHOW aTMOCc(epbl — B 3JIEKTPHUYECKHX
JaMIax, A7 XpaHeHHWs M TPaHCIIOPTUPOBKHM UYBCTBHUTENBHBIX K BO3AYyXYy U Biare
BelleCcTB. VIM mpH BBICOKOH TeMIepaType a30THPYIOT IIOBEPXHOCTh CTaJlbHBIX
u3zienuil. B xone Takoro mpouecca Ha IIOBEPXHOCTU 00pa3yOTCss HUTPHUIBI JKelle3a,
MPHUJAIOLINE CTAaIN BBICOKYIO MPOYHOCTh. JKHUIKMH a30T MPUMEHSIOT B OXJaaH-
TEJIBHBIX CHCTEMaX.

* Kucnopoacoagepxawye KMCnoTbl a3ota * HUTPUAbI MeTansnoB °
AWNOKCUA asoTa °

_ NMpumeHeHue u NpoBepKa 3HaHUMN

1. Ykaxure ooume ¢popMybl BOTOPOIHBIX COeAMHEHUT 271eMEHTOB MOATPYNILI A30Ta H UX
BBICHINX OKCH/IOB.

A) RHs; R20s B) RHs; R20s C) RHs; R20s D) RH3; ROs E) RH3; R20s
2. Ykaskure 0oj1ee cHiIbHOEe OCHOBaHMe B psify 1-3 u 6os1ee CHIIbHYIO KHCJIOTY B psaay 4—6.

1. NH; 2. PH: 3. AsH; 4. HNO; 5. HsPO4 6. H:AsO4
A) 1,4 B)2,5 0)3,6 D)1,6 E)3,4

3. 3aBepuinTe cCXeMbl PeaKLUIi U YKA:KUTe YPABHEHH, 10 KOTOPbIM 00pa3yeTcs IPocToe
BellecTBO a30T.

1.2NH; +3Cu0—— .7 + 3Cu +
2.NHaNO; —— .1 +
3.2NH4Cl + Ca(OH), ——>CaCl, + .. + ..T
4. (NH4)2Cr207 oy + .o+ LT
4. HO'—IEMy a30T B CBOMX COCAMHCHUSAX HE NMPOSABJACT BAJICHTHOCTH, PABHYIO v?

5. Okenabl Kakoro cocrapa odpasyer azor? Kakue n3 HUX pearupyioT ¢ pacTBOpaMH 1eJIo-
yeii? CocTaBbTe YPaBHEHHsI 3THX PeaKluii.

6. Kak o0bsicHuTe 00/1ee CMIIbHBIE KHCJIOTHbIE CBOICTBA a30THOM KUCJIOTHI MO cpaBHENMIO C
A30THCTOI KHCJIOTOM?

7. CocTaBbTe CTPYKTYpHBIe (hopMyJibl HuaHuctoro Bogopoaa (HCN)

9. CKOJIbKO JUTPOB 230Ta MOKHO IOJIYYUTh IPH NPONYyCKA
(n.y.) Hag HarpersiM okcuaoM meau(Il)? Boixoa
CKOTO.
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E AMMI/IAK

) — BoaHble pacTBOpPbI UCMONbL3YIOTCA NPY NOTEpe CO3HAHUS YeNIOBEeKOM M B Kaue-
' cTBe yao6peHusi. O KakoM BelLecTBe UaeT pedb?

AesaTenbHOCTb CTpoeHue MoreKysibl aMMuaka U KaTuoHa aMMOHMUS

Ha ocHoBe npuBegeHHbIX cxeM (a, b, c) oTBeTbTe Ha BOMpPOCHI.

HEMOoACICHHAas
T1apa 3JICKTPOHOB

(c)

— Kakoe cBovicTBO ammuaka oTpaxkaeT AaHHoe npespatleHme (b)?

— K Kakum knaccam HeopraHM4Yeckmx BELLLECTB OTHOCATCS NPOAYKTbl NPUCOEAMHEHNS BOAbI
1 X1opoBOAOpoOAa K ammunaky?

— YuntbiBas cTeneHb okucrieHus asota B NHs, onpegenvte kakumm CBOMCTBaMU — OKMC-
TNINTENBHBIMU MU BOCCTAHOBUTENBbHBLIMK — 0bnagaeT a3oT B ammumake? OTBeT 060CHYMTE.

— YKaXunte CXoOHble U OTNMYUTENbHbIE 0COOEHHOCTU NPOCTPAHCTBEHHOIO CTPOEHUST aM-
Muaka (a) u katmoHa ammoHus (c)?

Ctpoenue. [IpocTpaHCTBEHHOE CTPOCHHUE MOJICKYJIBI aMMHaKa (d)
MOXHO MPEJCTaBUTHh B BUJE NMUPAMUIBI, B OCHOBAHUHU KOTOPOH
JexaT TpU aromMa BOAOPOJIa, a Ha BEPIIMHE — aTOM a30Ta B COCTO-
STHUU sp3—r1/16pm[n3aum1 (d).
Moayuyenne. B 1abopaTopuu aMMuak mojy4yaroT HarpeBaHUEM COJICH aMMOHUS
C IIEJ0YbI0, & B IPOMBIIIIIEHHOCTH — B3aUMOJICHCTBHEM a30Ta C BOJAOPOAOM:

2NH,Cl + Ca(OH), —t, CaCl, + 2H,0 + 2NH;T

kat, P, t

Na(r) + 3Ha(r) 2NH3(r) +Q

[Nocnennsist peakiust — CUHTE3 aMMHAaKa — 0OpamuMas, IK30MepMuiecKdst i po-
TEKaeT C ymenvueruem oovema. Ilosromy, B coorBeTcTBrH ¢ nipuHItuioM Jle [llarense,
CHHTE3 aMMHaKa OCYIIECTBISIFOT TIPH HE OYeHb BBICOKOM Temmeparype (400-500°C),
mon nasieHueM B 30 MIla u B MPHUCYTCTBHM KaTaaM3aTopa — JKEIE3HBIX CTPYXK
aKTHBUPOBaHHBIX JIo0aBkaMu okcuzoB Al,Os u K7O.

* MockonbKy CUHTE3 aMmuaka — obpaTumasigbeak
CUHTE3a NPUMEHSIIOT YUPKYISUUOHHBIU MPOUECC, T.€. HEB
TO-BOZOPOAHYIO CMECH B XONOAMUIMbHUKE OTAENSIOT OT CXKU
BO3BpALLalOT B KOHTAKTHbIM annapar. Takum nytem
HOW CMecU NpeBpaTUTL B aMMKMaK.
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du3znyecKue cBOWCTBAa. AMMHUAaK — OECIIBETHBIN Tra3 ¢ XapaKTePHBIM PE3KHM
3armaxoM, IpUMepHO B 2 pa3a jerde Bo3ayxa. Ilo qaBnenuem nim npu oxJiaxIeHuu
aMMHaK JIETKO CKIDKACTCS B OCCHBETHYIO KHUIKOCTh (tum = —33,4°C). XKuakuit
aMMHaK 00aaeT O0IBIION TETIIOTOW HCTIAPEHUS U 110 ATON TPUYNHE HCIIONIb3YETCs
B XOJIOMWIILHBIX YCTAHOBKAaX. XOpoIro pactBopsiercs B Boze (ripu 20°C (0,1MI1a) B
1 1 Boasl pactBopsiercst 700 1 ammuaka). 10%-Hblit BOAHBIN pacTBOp aMMHUaKa Ha3bl-
BAIOT AMMUAYUHOU 8000 UIN HAUATNBIPHBIM CHUPTIOM.

Xumuyeckue cBoiicTBa. BoiHbIN pacTBOp aMMHUaKa UMEET
cnabo wenouHol xapaxkmep, TOCKOJIbKY HE3HAYNTEIbHAS YaCTh
MOJIEKYJl aMMHaKa, pearupysi ¢ BOJIOH, 00pa3yloT B pacTBOpe
HOHBI aMMOHMS NH,, 1 ruapokcua-uonsl OH™ (e):

%

NH; + H,0 2 NH,OH 2 NHZ"' OH

AmmMuaxk ¢ xuciotamu obdpasyer com (f):

HNO; + NH3; — NH4NO;3

HUTPAT aMMOHUSA

H;PO4 + NH; — NH4H,POq4

quruapooprodochar aMMOHHS

Ecnu cTexnsiHHyI0 Manoyky, CMOUYEHHYIO KOHLIEHTPUPOBAH-
HOM COJISTHOM KMCIIOTOM, MTOJHECTH K BBIXOTY TIPOOUPKH, 3a-
MOJTHCHHON aMMHAaKOM, TO 00pa3yeTcst Oeliblii JIbIM, COCTOSI-
Ui U3 yactuil xjaopuaa aMmmoHus (f):

HCI + NH; — NH4Cl

XJiopug aMMOHUSA

B BBIIENIPUBENEHHBIX pPEAKLUAX CTENEHb OKUCICHHS a30Ta
HE U3MEHSIETCS, a BaJICHTHOCTh yBenuuuBaercs ot 111 no IV.

B HWKCIPUBCACHHBIX PCAKIUAX aMMHaKa CTCIICHb OKHUCIIC-
HUA a30Ta MeHsiercs. [Ipu HarpeBaHMM aMMuak pasiaraercs:

2NH; &N, + 3H,

(e) PactBopeHune
aMMuaka B Bogge,
copepxalien 1-2
kannu pactsopa
deHondTanenHa

CmeknsiHHasi nasouyka,
CMOYEeHHasi CossiHoU

Kucriomou T

(f) “Opim 6e3 orHs”

B uncrom kucmopone aMMuaKk TOPHT KeNThIM IuiameHeM. [Ipu HarpeBanny B mpH-
CYTCTBHH KaTaJIM3aTOpa aMMHAK OKHCIISETCS] KUCIIOPOIOM BO3/TyXa B MOHOOKCH]T a30Ta:

ANH; + 30, =2, 9N, T+ 6H,0

4NH; + 50, ~225 ANOT + 6H,0

Bropas peakuus UCTIONB3yeTCs! B IPOU3BOJICTBE a30THOWIKHIC
AMMUaK ¢ THOKCHIOM YTIIepoa odpa3yer kapo C

2NH; + CO, -+ (NH +H,
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¢ AMMMaK — CUnbHbI BOCCTaHOBUTeNb. [1pn HarpeBaHuUM OH
BOCCTaHaBnMBaeT MeTan bl U3 UX OKCUOOB:

3CuO + 2NHs —'-, 3Cu + N2T + 3H20

IIpumenenue. OrpoMHOE KOJIMYECTBO aMMHAaKa MCITOJIb3YETCS] B POU3BOJICTBE
A30THOW KUCIIOTHI, MUHEPAIBHBIX yI0OOPEHUH, B3PbIBUATHIX BEILIECTB, & TAK)KE COJIBI
(aMMuagHBIM criocoboMm). Jlerkas cxmKkaeMoCTh aMMuaka U OOJbIIas TEIIoTa ero
WCHapeHus] UCTOIB3YIOTCS B XOJOMWIBHBIX yCTaHOBKax. Ilox Ha3BaHweMm Hawa-
MbIPHBIL CRUPM €T0 BOJHBIM pacTBOP MPUMEHSIOT B MEAULIMHE.

Omnpenesienne. ['a3 aMMuak pacro3HarOT WIK 110 TOCHHEHUIO BIAKHONW JIaKMy-
COBOM OyMaKKH, WJIH TI0 XapaKTepHOMY 3araxy, WK 110 00pa30BaHHIO OEIoTo JAbIMa
MIpY BHECEHUH B aMMHUAaK CTEKJISHHOM Mal04YKH, CMOUYEHHOMN COJISTHON KHUCIOTOM.

* CTPOEHMe MOoJieKyInbl aMmMMaka * aMmmuavyHasa Boga ®* OCHOBHbIe U
BOCCTaHOBUTENbHbIe CBOMCTBA aMMMaka * KapGaMM,q O

— NMpumeHeHMne u NnpoBepka 3HaHUN

1. Kakoe BbIpa:keHHe He OTHOCUTCH K aMMHaKY?

A) ra3 nerde Bo3Jyxa C Pe3KuM 3aaxoM  B) Monekyia UMeeT III0CKOe CTPOEHHE
C) B BOJE XOPOIIIO PACTBOPSIETCS D) c Bonoit 06pa3zyeT aMMHAuHYIO BOAY
E) monexyna o0Onanaer HemoieIeHHO JIEKTPOHHO nmapoit

2. Kak onpeneasiiotT ra3 aMmmMuax?

1. IO XapaKTepHOMY 3araxy

2. 110 TOCUHEHUIO BIQYKHOW KPACHOM JIAKMYCOBOW Oymaru
3. 110 NOKPACHEHUIO BJIAXKHOH JIAKMYCOBOH Oymaru

4. o o6pa3oBaHUIO OEJIOTO IBIMA C XJIOPOBOIOPOIOM

A) Tompko 1 B) Tompko 4 C) Tonbko 2 D) 1,23 E)1,24
3. 3aBepiuuTe cXeMy peakIUH.
NH: + 02 — 2...T + 6H:0

4. 3aBepuuTe cXeMbl M YKAKUTe J1a00PATOPHBINA cOC00 MOJTy4YeHUs AaMMHAKA.

1.NHiNO; ' .. 42H0 2. (NH)CO3 — > H:0+CO: ... 3 NHLCl s
4. NH.Cl + Ca(OH)> > 5.Na+ 3H, 9T,

5. CocTaBbTe YpAaBHEHHS peaKIHii, 0TPAKAIOIINX OCHOBHbIE CBOIICTBAa aMMHAaKa.

6. CKoJIbKO JMTPOB BOAOPO/A U CKOJbLKO JUTPOB a30Ta morpedyercst Aas cunTe3a 300 J
ammuaka (H.y.)?

7. CKOJIbKO JIUTPOB (H.y.) AMMHAKA MOKHO NOJYYHTDH NPH B3aHMOHeﬁCTBM3ﬁbIT ramt
HO# U3BeCcTH ¢ XJopuaoM aMMoHusi Maccoii 117 r, cogep:xkamum 10 r np ?
MOJIb raieHoi u3BecTH BCTynut B peakuuio? M(NH4Cl) = 53,5.

8. Cxosibko M° (H.y.) aMMHaKa noTpebyeTcsi 11 cunTesa 0,6 T Ka
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m COJ'IVI AMMOHMUA

9 — Kakoe BelLecTBO MCNONb3YHOT B NassibHbIX paboTax AN OYUCTKU NOBEPXHOCTU
S MeTanna oT OKCUAHOW NNEeHKn?
— Y10 06LEero B CTpoeHUn Bcex cosie aMMOHUA?

NeATenbHOCTb B3aumopencTeue xnopuaa aMMoOHUS C LWienovyamm

Ob6ecneyeHue: CTakaH, pacTBOpbI xfopvaa aMmMo- Na*
HUS 1 LLEeNoYur, NakMyCoBble U heHoNTanenHoBbIe OH-
BGyMaxkun (MNKn pacTBOpbI), CNMPTOBKA. \ é

Xop pabotbl: B crakaHe k 15-20 mn pacteopa NH4CI
npuneinTe CTONbKO e pacTBopa Lienovn u Harpente. Mo
ouepeau NoaepuTe Hag cTakaHoM BraXHYH NTakMyCOBYHO
1 cbeHondTanenHoByld ByMaxku U CneauTe 3a Npowc- s NH,T
XOOALLMMMN U3MEHEHUAMM. L O —> Hz? (o]

NH
O6cyauTe pesynbTaTtbl: = Na
— B kakon uBeT okpalumBarTCs nakmycoas u deHondTanenHosas ,|I
ful

)

BGymaxkun Hag ctakaHom? [Noyemy aTo nponcxogmT?
— MOXHO 1 TakMm xe nyTem pacnosHaTtb Apyrne conm aMMOHNSA?
— Kakue eLe cBoricTBa NposiBRSOT CONM aMMOHMWA?

HOJ'Iy‘leHHe. Coan aMMOHHS MOKHO ImoJry4yaTtb BSaHMOHeﬁCTBHeM aMMUaKa uin
THUIPOKCHJIA aMMOHUS C KUCJIOTaMu. [Ipy M30BITKE MHOTOOCHOBHOH KHCJIOTHI B
000uX cirydasx o0pa3yroTCs KHCIbIE COIH:

2NH;+ H,SO4s— (NH4)st4 NH4OH + H,SO4 — NH4:HSO4+ H,O

Du3nyeckue cBoiicTa. Cou aMMOHHUSI — TBEP/IbIC KPUCTAIITMICCKUE BEIIECT-
Ba, XOPOILIO PACTBOPHMEIE B BOJIC; MHOTHE M3 HUX UMEIOT OCIIbIii I[BET.

Xumuueckue cBoiicTBa. Coau aMMOHUS 0071aJal0T 06uuMu CBOMCTBAMU COJICH
U cneyuguyeckumu CBORCTBAMU.

COJII/I aMMOHUA, KaK U ApYTHUC COJIU, B3aI/IMO)IeI\/'ICTBy10T C KHCJIOTaMH, COJIIMU U
B BOJHOM PacTBOPE IUCCONUUPYIOT HA HOHBI:

(NH4)2SO4 + BaCl, » BaSO4¢ + 2NH4Cl NH,4Cl1 <_—) NH4++ CI

K cnemudpryaeckuM CBOMCTBAM COJICH aMMOHISI OTHOCATCS MX 83AUMOOeUCmalue
¢ wenoyamu (cM. [lesmenvHocmyv), paziodicenue npu Haspesanuy u UOpou3.

1. Peakitust B3auMoIeHCTBUS COJel aMMOHHUS € IIETIOYaMU UCIIONIL3YETCsI B HX Pac-
MO3HABAHHH, MOCKOJIBKY 00pa3yONIUHCs THAPOKCH]] AaMMOHHS Pas3iaraeTcs C BB
JICHUEM aMMHUaKa, 00JIa/JafolIero Pe3KUM XapaKTepHBIM 3amaxoM. Peakims, oc
BIIEHHAs B pasjiene JlesmenbHocnb, ONUChIBAETCA CIeIyIomuM ygibHeH@M:

t
NH,Cl + NaOH —z5p NH:OH — NH3Tg+ H

2. OCOOEHHOCTH Pa3IOKECHUS COJICH aMMOHUS TIp
npupogoi annona conu. Comu xucrom — HCl,
ralTCsl Ha aMMHaK U ra3 (BOAHBIN pacTBOP KOTOP
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IIpH OXJIAXKACHHUHU CHOBA 06p83y}0T COJIb:

NH4Cl —t—, NH; + HC] [PV OXNOKACHM N\, C]
NH4:HCO; - NH3T + H,O + COzT

Mpumeuanne: KapOOHAT M rMAPOKapOOHAT AMMOHHMS HCTIOIB3YHOTCS IIPH BBINIEUKE XJIe0a
B KAQ4ECTBE Pa3pPhIXJIUTEIIS.

Ecnn aHrOHOM CONM SIBIISIETCS aHUOH KHCJIOTBI C CHJIBHBIMH OKHCIHTEIBHBIMHU
coiictBamu (HNO3;, HNO,, H,Cr;O7 u np.), T0 00pa3yromuiics npu pas3iokeHUU
aMMHaK MOJIBEPraeTcs OKHCICHUIO:

(NH4)2C1‘207 BN NzT + Cr,03 + 4H,0 NH4NO; EELEN Non + 2H,0

3. Conmmt aMMOHWUSI, KaK COJIA, 00pa30BaHHBIC CIIA0BIM OCHOBAHUEM, ITOABEPTAOTCS
TUIPOIIU3Y:

NH4Cl + HOH 2 NH4OH + H" + CI (xucnas cpena)

Ipumenenue. 13 coneil aMMOHUSI — HUTpAT aMMOHHUSI, CyJIb(aT aMMOHHS U TH]I-
pooptodochaT aMMOHUSI — IPUMEHSIOTCS B KAUECTBE yIOOPEHUM, HUTPAT aMMOHHUS —
TaK)Ke B IIPOU3BOJCTBE B3PHIBYATHIX BEILLIECTB, HAIPUMEP, AMMOHAIIA, & XJIOPUJ aM-
MOHHUS — B MASUTBHBIX padoTax:

4CuO + 2NH,4Cl — 3Cu + N, T + CuCl, + 4H,0
Onpenesnenue. PacriozHaBaHue cojied aMMOHUSI OCHOBBIBAE€TCSl Ha UX B3aUMO-
JICHCTBUH C IETOYAMH.

* cneuuncunyeckue CBOWCTBa COJlIel aMMOHUSA * KOBaNleHTHasl CBA3b,
obOpa3oBaHHasA No AOHOPHO-aKLIeNTOPHOMY MeXaHU3MYy ®

_ MpumeHeHMe ¥ NpoBepka 3HAHUM

1. UTo omIm004YHO 151 coJieid aMmMouus?

A) comeprKar cBs3b, 00pa30BaHHYIO 10 JOHOPHO-AKIENTOPHOMY MEXaHH3MY
B) moxBeprarotcs THAPONU3Y

C) npu HarpeBaHUM C MIEI0YaMH BBIIEISIOT aMMHUAK

D) npoayKTsl TepMUYECKOTO Pa3JIOKEHUS 3aBUCAT OT HPUPOIbI AaHHOHA

E) HEKOTOpBIE U3 HUX HMEIOT MOJICKYJISIPHOE CTPOCHHUE

2. Kak oraimuntb K2SO4 o1 (NH4)2S04 ?

A) pactBopom BaClz B) no pactBopumocTu B Bozie C) pacrBopom HNO3
D) pacTBopom miemnoun E) ammuavHo#t Bo10M

3. 3aBepiuuTe CXeMbI U YKAa:KUTe YPaBHEHUs peaKluii, 10 KOTOPbIM 00pa3yeTcsi aMMHAK.

1. NH4)SO03 ——  2.NH4Cl -  3.CuO + NH4Cl - 4. NH4Cl+ KOH ‘-,
4. YKa:kuTe TUNBI XUMUYECKHX CBsI3eil B XJI0pUIe aMMOHMS U pachOTpng XaAHHUGMb)
o0pa3oBaHus.
5. Kak pacno3nats pactBopsl cojieil — NH4Cl, (NH4)2SO4u NH4Br? Cécrasb aBHEHUA

COOTBECTCTBYIOIIIUX pea]clmi/‘l.

6. CKOJIbKO JIUTPOB (H.y.) aMMHAaKa BBIIEJTUTCS MPH B3a eiictTBuH)] MOJb THAPO a
Kaapuus ¢ 110 r xaopuga ammonuns? M(NH4Cl) = 53,5
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m A30THAFI KUCIOTA

ﬂ? — OGpa3syeTcsi Npy rpo30BbIX JIMBHAX, MOBbIWAET Nrogopoane noysbl. O Kakom

BellecTBe naeT pevb?

[eaTenbHOCTb CBoMCTBa KOHLIEHTPMPOBaAHHOW a30THOW KUCIOTbI

ObGecneueHune: 3 npobupkmn, KoHueHTpupoBaHHas HNOs, Kycku MegHON NpPOBOMOKM,

anioMVHUEBBIE W XenesHble CTPYXKW, CNMPTOBKA, LUTATMB, CTakaH, JydMHKa, CrvYKu

(onbITbl cnepyeT NPOBOAUTL B BbITSHKHOM LWikady!!!).

Xop paboThi:

a) nomecTuTe B OAHY M3 TpPex NpobUpoK CTPYXKM xernesa, BO BTOPYIO — CTPYXKW anto-
MWHUS, B TPETBIO — KYCOYKM MEAHOWN MPOBOSKMW; NPUNEnTe K HAM HEMHOTO KOHLEH-
TPMPOBAHHOW a30THOW KUCNOTbI U NPOCNeAnTE 3a NPOUCXOAALLMMUN U3MEHEHNAMMU.

b) onyctute Tnewwy NyYMHKY B HarpeTyld as3oTHYl KUCNOTYy M Habniopaite 3a
NPOUCXOASALLMM.

O6cyauTe pe3ynbTaThbl:

— MNoyemy OCTATOYHO aKTUBHbIE MeTan bl — Kerne3o 1 antoMUHUIA — C KOHLIEHTPUPOBaH-
HOW a30THOW KUCINOTOM MpU OObIYHBIX YCIOBUSIX HE pearnpytoT? YTo nmpoucxoguT ¢
3TUMK MeTannamm?

— lNpwn KaknMx ycnoBusix MeAb, PacrnonoXeHHas B pSAy akTMBHOCTW npaBee BOAOPOAa,
BCTYNaeT B peakuuio C KOHLEHTPUPOBAHHOWM a30THOW KMCIOTOW?

— YTO NponcxoauT € TretoLLen Ny4nHKON B HarpeTon asoTHou kucnote? Kak Bbl 06bsc-
HUTe 3TO ABMNeHne?

Moayuyenne. B nabopaTopuu a30THYO KHCIOTY MOXHO IMOJIYYHUTh JICHCTBHEM

KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI HAa KPUCTAJUIMYCCKUM HHUTPAT KAJIUS WU
HATPUS IpU CIIa0OM HarpeBaHWH:

KNO;(xp.) + HaSOu(xonm) — HNO; + KHSO4

B npoMBIUIEHHOCTH a30THYIO KUCJIOTY MOJyYaroT U3 aMMHUaKa B TPU CTAIHHU:
1. KatanuTudeckuM OKHCIEHHEM aMMHAKa KHCIOPOIOM BO3/1yXa 10 MOHOOKCHU-

nma azora NO:

4NH; + 50, —PURh L ANOT + 6H,0

2. OkrcneHneM MOHOOKCH/IA a30Ta JI0 TMOKCH A a30Ta KUCIIOPOIOM BO3AyXa IMPH

OOBIYHEBIX YCIIOBUAX!

2NO + O; = 2NO,

3. PaCTBOpeHI/ICM AWOKCH/JIa a30Ta B BOAC, B IIPUCYTCTBUHA H30BITKA KUCIIO JaT

4NO; +2H,0 + O, 2 4HNO; +Q

* A3oTHas kucrnota, nonyyaemasi B nNpOMbiLL
OblBaeT KOHUeHTpauun 50—65 n 98%.
[ns XpaHeHuss 1 TpaHCMOPTMPOBKM pa3baBné
€MKOCTU U3 CTanu, a KOHLUEHTPUPOBAHHOW KMUCH

oM aso I KMUCIO
13 an HUS.

98



duznyeckue cpoiictBa. Yucras a3oTHas KHCIOTa — OecLBETHAsl KHIKOCTb C
pe3KuM paznpaxaromuM 3anaxoM. Ha Bo3gyxe oHa ApiMHT; KuUmUT npu 86°C.
KoHueHTpupoBaHHasi a30THasi KUCJIOTAa OOBIYHO OKpallleHa B KeATHIH LBeT. Takoii
LIBET IPUJAET e JUOKCHUA a30Ta, KOTOPBII 00pa3yeTcs BCIEACTBIE YaCTUYHOIO Pas-
JI0KE€HUS a30THOM KUCIIOTHI U IIOCIIEIYIOIIET0 €ro PaCTBOPEHUS B KUCIIOTE.

XuMHUYecKHe CBOiicTBa. A30THas KHCIOTa 0OJIafaeT oOwumu CBOHCTBAMHU
KHCJIOT U HEKOTOPBIMHU creyuguyeckumu CBOUCTBaMHU.

A3OTHasi KUCIIOTa — CWJIbHAS KKCJIOTa U B PACTBOPE MOJHOCTHIO Arcconuupyer. Pas-
OaBIrieHHAs! KUCJIOTa 00J1a7]aeT BCEMH CBOMCTBAMH, XaPaKTEPHBIMH JUIS IPYTUX KUCIOT
(32 MCKITFOUCHHEM CBOMCTBA BBIJICIISITH BOJAOPO/] PU B3aMMOJICHCTBUU C METaINIAMU;
cM. pazzaen B):

HNO;3 <__) H" + NO3 BaCO; + 2HNO3;—Ba(NO3),+CO+H0O
CaO + 2HNO3—>C3(NO3)2+ H,O

A) A30THasi KHCJIOTA — HENPOYHOE BelleCTBO.

IIpu HarpeBaHUM WM NOA ACHCTBUEM CBETA a30THAsI KMCIIOTA YACTUYHO pasia-
raercsi. O0pasyrommiicss Anokcuy azota NOz, pacTBOPSASACH B KUCIOTE, OKPAIINBACT
€€ B JKENTHII LBET:

4HNQ; _tum czer  ANQ,T + 2H,0 + O,T

* Bbicokasi cTeneHb okucrneHus asota (+5) B a30THOM KucnoTe U
ob6pasoBaHue Knucrnopoaa npu ee pasnoxeHnyn obycnoBnMBaT CUIbHbIE OKUCAUTENb-
Hble CBOWCTBA KOHLEHTPUPOBAHHOW a30THOW KUCHMOThI.

B) OkucaurenbHble ¢cBOHCTBA A30THOI KHCJIOTHI.

1. Asomuas kucroma no-pasnomy peacupyem ¢ memannamu. Kak npaBuio, B 3TUX
pEaKIUsIX BOJOPOJ HE BBHINCICTCSA, TaK KaK B a30THOM KHCIOTE a30T B CTCICHH
okucnenns +5 (uon NO; ) sBnsteTcs 6ojiee CUIIBHBIM OKucuTeseM, yeM non H'. Tlo
3TOU MPUYMHE METAJUIBI OKUCISIFOTCS] a30TOM KUCIOTHL. B 3aBUCUMOCTH OT KOHIICH-
TpalMd KUCJIOThl M aKTHMBHOCTH MeETajljla, a30T B KHUCJIOTE BOCCTAHABIMBAETCS,

MPEBPAIAsICh B OJHO MJIA HECKOJIBKO U3 IIPUBEICHHBIX BEIIECTB!
+4 +2 +1 0o -3

NOz; NO; N,O; N»; NH;

[Ipu atom, uem pasbasienHee Kucioma u axmueHee Memaji, mem 2uyboice
npomexaem 80cCmMaHosiIeHue a3omd.

Hanpumep, konueHTpupoBanHas (mpumepHo 70%-Has) a30THasg KHUCOTa
MeZbI0 pearupyer ¢ 00pa3oBaHHEM COIH, BOIBI M OKCHIA asoTa(IV#[

Cu + 4HNOs(xomm) —» Cu(NO3), + 2NO,T + 2H,
AHaNoTHYHBIM 00pa3oM KOHIEHTPUPOBAaHHAS a30T KHEJI0Ta MOZCI-
CTBYET C MaJOaKTHBHBIMU METaJJIaMH, PAaCIOJI0XK IMH B SUCKTPOX ec

pSy HampsHKEHUH TipaBee BOJIOPOia — PTYTHIO U ce
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Paz6asnennas (mpumepHo 30%-Has) >xe a30THAsI KUCJIOTa [P B3aUMOJEHCTBUH
C TEMU K€ MeTaJUIaMH BOCCTaHaBIUBaeTcs 10 okcua azota(ll):
3Cu + 8HNOjs(pas6.) —— 3Cu(NO;s), + 2NOT + 4H,0
ATIOMUHHE, XpOM U jKeje30 mpH 0O0bIuHBIX ycinoBusax (mpumepro 0-20°C) c
KOHIIEHTPUPOBAHHOW a30THON KUCIOTOW HE Pearupyror.
[InaTuHa ¥ 3070TO ¢ KOHUEHTPUPOBAHHOM a30THOW KUCIOTOM HE pearupyroT He
TOJILKO MIPU OOBIYHBIX YCIOBHSX, HO M [P HATPEBAHHH.

Wratynka snanmi » NMnatuHa n 30M10TO PacTBOPAIOTCS TONbKO B “LLIapCKON Boake” —
CMeCH, COCTOSILLEN N3 OQHOrO 06beMa KOHLIEHTPUPOBAHHOW a30THOWM KUCMOTbI U Tpex
06bEeMOB KOHLIEHTPUPOBAHHOW COMNSHOW KUCMOTHI.

2. A3omuasn xucioma okucisiem maxoice Hekomopwie nememannnt (S, P, C, B; cM.
ctp. 78, 110) u muoeue opeanuueckue coeOuHeHusl.
Hanpuwmep, Tietomias Ty4rHKa B HArpeTol KOHIICHTPH-
POBaHHOI a30THOM KUCJOTE 3aropaercs (a); CKUnuaap u
JIPEBECHBIC OMUJIKH B HEW BOCILIAMEHSIFOTCSL.

C) KoHueHTpHpoBaHHas a30THasi KHCJIOTa C
OenkaMu 00pa3yeT BelleCTBA SIPKO-:KeJITOr0 LBETA.
[To »TOi mprUYMHE HA KOXE MPU ACHUCTBUM KOHLUEHTPHU-
POBaHHO a30THOW KHUCJIOThI 00Pa3yrOTCS KEJITHIC IIAT-
Ha.

IIpnmenenne. A30THas KUCJIOTa — OJWH U3 MHOTO-
TOHHAXHBIX IPOMYKTOB XMMHUYECKOM MPOMBIIIIEHHO-
ct. Okoso 75% MpoN3BOIUMOI KHUCIOTHI pacXoyeTcs
Ha MPOU3BOACTBO ynoOpenuii, 15% — Ha mpou3BOACTBO
B3PBIBUATHIX BelecTB (Oe3IbIMHBINA MOPOX, HUTPOIIIHU-
(a) BocrnameHeHme LEPHH, JUHAMUT U Jp.), OCTalbHas 4acTb — ISl MOJy-

TRetoLLen MyunHKM YCHUS KpacUTeNeH, JIeKapCcTB, IUIACTMAacC, (oToMa-

o e o asoTHod TEpHUAIOB, Ae3HH(UIUPYIOIINX BEIECTB H JIp.

(b) MpoayKTbl, NPOU3BOAVMbIE U3 a30THOW KMCIOTbI

Yo G
—

[TnacTmaccsl

03

MunepanbHbie HekycerBeHHbie
yaobpenus BOJIOKHA

= | |

I[cxapcmcnﬂmc
Inpernaparsi
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o

Omnpenesenne nona (NO;). Hurpar nonst NO;™ NpHCYTCTBYIOT B pacTBOpax
a30THOM KHUCJIOTHI U ee cojeil. Onpesenenne a30THOM KHUCIOTH OCHOBBIBAETCS Ha
BhIZIesieHnH Oyporo raza (NO2) npu ee B3auMOAEHCTBUU C MeAbIo (¢):

(c) BsaumopgewicTBne meam ¢
KOHLIEHTPUPOBAHHOM a30THON
KMcnoTomn

4HN03(KOHL[.) + Cu—)Cu(NO3)2+ 2N02T+ 2H,0

s onpeneneHust coneil a30THOW KUCIIOTHI — HUMpPAmos8 — K HAM JOOABISIFOT
MEJIHBIE CTPYXKH, IPUIMBAIOT KOHLIEHTPHUPOBAHHYIO CEPHYIO KHCIOTY U Harpe-
BaroT. Kak u B ciryuae a30THOI KHCIIOTHI U 37€Ch HaOIIOAeTCsl BbIIENIeHUE Oyporo
raza NO,. OHako npouecc MpoTeKaeT B JBE CTaluu:

KNOj(s) + HaSO4(xonm) — KHSO4 + HNOj(xom)
4HNOs(orm) + Cu —t Cu(NOs), + 2NO, T + 2H,0

* cneuudmyeckme CBOMCTBA a30THOM KACIOTbI * CTPOeHue
MOJEKy bl a30THOW KUCIOThI ®

_ NMpumeHeHMe 1 NpoBepKa 3HaHUKU

1. Yto omru604HO JJ151 A30THOM KHCJIOThI?

A) HEenpoYHOE BEIIECTBO
B) cubHBI OKHCTHTEND

D) B 1abopaTopuu Moay4aroT M0 CXeMe
E) B peakiusx ¢ MEeTalIaM{ BOJIOPO/I HE E
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2. B kakoii peakuuu y4acTByeT KOHIEHTPHPOBaHHAs a30THas kucjaora? O6oznayenus M'
u M'' kakue MeTaJlJIbl MOTYT H300paxKaTh?

1.M' + HNO; —» X + NO.T+ H0
2.M' + HNOs —» Y + NOT + H.0
3.M" + HNOs — Z + NOT + H0
4.M" + HNOs — L + NOT+ H:0

3. CocTtaBbTe IeKTPOHHbIE YPABHEHHsI MPOIECCOB OKHCJIEHHS W BOCCTAHOBJICHHSI, MPO-
Tekalommx B xojie peakuuu Ag + HNO3; —. Onpeaesinre OKHCINTENb U BOCCTAHOBUTEb,
W YKa)KATEe KAKOii HMOH WJIM aTOM OKHCISETCS, a KaKoil — BOCCTAHABJIWBAETCs.
3anumuTe XUMHYECKOe YPaBHEHHE PeaKInu.

4. Kak OﬁbﬂCHﬂTe, YTO KOHHCHTPUPOBAHHAA a30THAasl KUCJI0TA, KAK U KOHUCEHTPUPOBaHHasA
CepHasi KHCJIOTA, IEPEBO3UTCH B IUCTEPHAX U3 CTAJIH UJIH aTIOMUHASA?

5. YuurbiBasi 0CO0EHHOCTH B3aUMOJAEHCTBUS METALJIOB ¢ a30THOH KHCJIOTOW M COCTaB
00pa3ylomuxcst OKCHA0B 230Ta B HHKENPHBEACHHBIX PeaKIHAX PacnoJIoKuTe MeTalIbl
M',M"un M'"' B nopsiike pocTa HX XHMHUY€ECKOIi AKTUBHOCTH.

I.M' + HNOsgu — X + NoOT + H:0
2.M" + HNOs@wy — Y + NO.T + H.0
3.M" + HNO3gwm — Z + NOT + H.0

6. UeM 00yc/10BJIeHbI CHJIbHBIE OKHCJIUTEJbHbIEe CBOHCTBA KOHIEHTPUPOBAHHON a30THOI
KUCI0ThI? [loueMy MeTa/lIbl He BHITECHSIOT BOIOPO/ M3 A30THOM KHCJIOThI?

7. Kakasi craausi B cxeMe NPOMBIILIEHHOT0 €I0c00a CMHTe3a a30THON KHMCIOTHI SIBJIseTCs
KaTAJIUTHYECKON peakuueii, a kakasi — 00paTuMoii?

NH: 15 NO 2, NO; 3>, HNOs
8. [lepeuncante 001aCTH NPUMEHEHUsI A30THON KM CJIOTHI.

9. CkoJIbKO JUTPOB (H.y.) I'a3a BbIACJMTCS NPH B3auMojeiicTBuM 3,2 I MM ¢ KOHIEHTPH-
POBaHHOIi 230THOI KucJI0TOi? A{Cu) = 64.

10. Crosibko M° (H.y.) aMMHAaKa moTpeyeTcsl sl MOJIydennsi 6,3 T a30THOIH KHCIOTHI?
M:(HNOs) = 63.

RO
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m COJ'II/I A30THOW KUCIOTbl. KPYTOBOPOT A30TA B NPUPOLE

— Nx npumeHstOT B Npon3BOACTBE YepPHOro Nopoxa, B3pbiBYaTbIX BeLeCcTB U yA0-
6peHun. O Kakux BelecTBax MaeT peyb?

feATenbHOCTb TepMuyeckoe pasnoxeHue HUTpaToB

Ha ocHoBaHuM ypaBHeHUM peakLi pa3noXeHusi HUTPaToB OTBEeTbTE Ha BONMPOCHI

a. 2KNO3 —' 5 2KNO; + O,T b. 2Pb(NO3)2 —— 2PbO + 4NO2 T+ Oz

c. 2AgNOs —XC 5 2Ag + 2NO5T + 051

— Kakoe ogHO BelecTBO Bceraa obpasyeTtcst Npu pasnoXeHnM HUTPaToB?

— YynutbiBasi Xapaktep NpoAyKTOB Pa3rioXeHnda U NoJsioXKeHne Mmetanna B paay akTMBHOCTH,
YTO MOXEeTe cka3aTb 06 0COBEHHOCTSIX Pa3NoXEeHUs] HUTPaToB?

— YuutbiBasi ycrnosume peakuum ¢ u 3Hasd, uyto Ag20 pasnaraetcs npu t>280°C, yem
06BACHUTE pasnNNuMsa KaYeCTBEHHOTO COCTaBa NPOAYKTOB peakuunin b n ¢?

Hwutpatel HaTpus, Kaus, aMMOHUS M KaJIbIUS Ha3bIBAIOTCS CEIUMPAMU.

Hosay4enne. Hutparsl moay4aroT, rIaBHBIM 00pa3oM, CIIeTyFOIIUMH CIIOCO0aMHU:

1. B3anmoaeicTBHEM a30THOM KHCIOTHI C METa/UIaMHi, OCHOBHBIMH OKCHJIAMH,
OCHOBaHHUSIMH, aMMHAKOM U HEKOTOPBIMH cOJIsIMU (cTp.99);

2. B3aumogeiicTBreM AHOKCHAA a30Ta C IIEJI0YaMH;

3. B IpOMBITIIIEHHOCTH CEIUTPHI MOTYYaroT, B OCHOBHOM, JEHCTBHEM a30THOU
KHCJIOTHI WJIM JIMOKCHJA a30Ta Ha KapOOHATHI MICJIOYHBIX M INEJIOYHO3EMENbHBIX
MetaiioB (ctp. 116). Hurpar aMMOHMS NOMy4YaroT B3aUMOJCHCTBUEM aMMHaKa C
A30THOM KUCIOTOM.

CaoiicTBa. Bce HUTpaTHI B BOZIe XOPOIIO PaCTBOPUMBI U TOJHOCTBIO TUCCOIHPY-
toT. [Ipu HarpeBanuu onu (kpome NH4NO3) paznararorcs ¢ gbidenenuem Kuciopooa.

CocraB MpOJYKTOB Pa3IOKEHNs HUTPATOB 3aBUCHUT OT TOJIOKeHUs MeTasa (M)
COJIM B DJIEKTPOXUMHYECKOM PSTy HANPSHKSHUS METAJLIOB!

~veran (M) pacnonosen nepee Mg (kpome Li) 5 M(NO,),+0,T (M=Na,K,Ca)

M(NO3),— meTamn (M) pacnonoxeH Mexxay Mg u Cu oxcun meramma+tNO, T +0, 1
metaiut (M) pacnionosker npasee Cu M + NO,t + 0,1

HI/ITpaTLI AMMOHUS U JIMTHUSA pa3jaratoTcsd CJICAYINM 06pa30M:

NH4NO; £, N,OT™ 2H,0 4LiNO; ', 2Li,0 + 4NO,T + 0,71
PeaKI_II/II/I paSJ'IO)KeHI/ISI, HpOTeKa}OHII/IG HpI/I Hal”peBaHI/II/I, Ha3bIBAKOTCA mepMO 6

3om. IlpyMeHeHne HUTpaTa Kalus B MUPOTEXHUKE U B cocTase HgPHoro @Wopox
(KNO3+C+S) ocHOBBIBaeTCS UMEHHO Ha CBOIICTBE HUTPATOB pa3iaragibest.
Omnpenenenne. (cMm. ctp.101).
[pumenenue. HuTpaThl TSHKENBIX METAJUIOB NPUMEEIIOTES s yaesus
OKCHUJIOB METAJIJIOB, CEJINTPHI — B KAYECTBE MUHEPA, Huil. B qar
YO

IX Y
CMECH Ha OCHOBE HUTpaTa aMMOHUS — AMMOHAJIbL — b3 B T'OPHO BbIX
paborax.
° rmaBab6 ° eme oarp




A30T B cocTaBe OpPraHMYECKHX COCAMHEHHH BXOJMT B COCTaB JIFOOOro pacT-
TEJBHOTO M KUBOTHOTO opranu3ma. C Apyroil CTOpPOHBI, a30T B CBOOOJHOM COC-
TOSIHUM TIPUCYTCTBYET B atMocdepe (78% mo o0bemy). MccnenoBanust MoKka3bIBakorT,
YTO HECMOTPS Ha TO, YTO M CBOOOAHBIN a30T arMocdeps! (N2), 1 a30T, BXOAALIMI B
COCTaB COCAMHEHHH (CBSA3aHHBIN a30T), O/IBEPTarOTCsI HEMPEPhIBHBIM H3MEHEHUSIM,
KOJIMYECTBEHHOE COJICpP)KaHUE CBSI3aHHOIO a30Ta B IOYBE M CBOOOIHOIO a3oTa B
aTMoc(epe 3aMETHO HE M3MEHSETCs. DTO OOYCIIOBJICHO TEM, 4YTO B IPHUPOJIC B
MPOTHBOIIONIOKHBIX HAIPABICHHUAX MPOTEKAIT XUMHUYECKUE MPEBpaIICHUS (CM.
CXEeMY H PHC. 2), PEryJIHPYIOLINE COOTHOLICHHE CBSI3aHHOTO M CBOOOIHOTO a30Ta.

CBOBO[HbIN A30T NEPEXOAMUT B ATMOC®EPY  CBOBO[HbIN A30T YOANSETCA U3 ATMOC®EPI

/\ 1. BO BpeMsi 9NeKTPUYECKUX Pa3psifoB B

1. B pesynbTaTe pasnoXeHUs CBA3aH- aTmocdepe
HOro a3oTa noyebl M Mopen bakTepu- 2. B pesyrnbTarte ycBOeHus azota N,
AMK knybeHbKoBbIMU BakTepUaMM

2. B pe3synbTaTte rHNeHUs pacTUTeNbHbIX 3. B mpouecce Npon3BoAcTBa yaobpeHuii
1 KMBOTHBIX OPraHM3MOB, CXUraHuUs

Tonnms \/

CBSA3AHHbIV A30T YOANSAETCA U3 MOYBbI CBSA3AHHbIW A30T NEPEXOQUT B MOYBY

/\ 1. Npy BHECEHWUW a30THbIX yA0OpeHnin

1. B pesynbrarte pa3noxeHus 6akrepu 2.8 pesynbrare ycsoeHus asora N,
- B pesy P P kny6eHbKoBbIMU BakTepnsMm
MU CBA3aHHOrO asoTa NouBbl

2 B0 BoeMs CHODA YDOXaS C noneii 3. BO BpPEMSs1 3MIEKTPUYECKUX Pa3psaoBs B
: P pa ypoxas aTMocdepe ¢ nocrnegyoLwymMm ocagkamm
3. MyTeEM CMbIBaHWS BOAOA

4. B BUAE NULLM PacTUTEMNbHBIX U = M= 0= [11\10g..)
- B BUAE nnwun p 4. B pe3ynbTaTe rHUEHNs PACTUTENbHBIX U
KUBOTHbIX OPraHU3MOB

XKMBOTHbIX OpraHn3moB

OnekTpuseckue , - | Pa:x::eir-?
bl : A30T BO3OQYXA
gmcd)epe V : . 311 Baktepuamm g

Paznoxenue
BakTepusamu

- A30T
- KMBOTHbIX
~ UPACTEHWA

Mutanue
pacTeHni

(a) KpyroBopor
~a3oTa 8 Apupoge
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HMeHHO B pe3ysibTaTe MpOIECCOB, YKA3aHHBIX B CXEME, M MPOUCXOJUT KPYro-
BOPOT a30Ta B IPHPOJIC.

* HUTPATbI * CeJNINTPbI * TEPMOJING * yCBOEHUe cBo6opHoro asora *

- NMprumMmeHeHUe n npoBepKa 3HaHUN

1. ITo kakoii peakuun 00BIYHO HUTPAT HE MOJYUAIOT?
A) KOH + HNOs; —»
B) Na2COs + HNO; —
C) Na:SOs4+ HNO3 —
D) Na;COs + NO2 —>
E) KOH + NO2 —»
2. B kakoM ypaBHEeHUH NPOAYKT YKa3aH HEBEPHO?
A) 2NaNO; —', 2NaNO» + 0> T
B) NHsNO; 5 N>OT + 2H20
C) 4AgNO; —', 2Ag,0+ 4NO, + 0,1
D) 2Mg(NOs): —L 2MgO + 4NO,T + 0,1
E) 2Cu(NOs); — 2Cu0 + 4NO,T + 0,1
3. Kakue BeniecTBa UCHOJIB3YIOT AJI5 ONpeeeHus HUTPaToB?
A) H2S04(pas6.), Cu
B) H2SOs(koHw.), Cu
C) HNOs, Cu
D) H2SOu4(xoH1.), Al
E) KOH, Cu
4. 3aBepuinTe cXeMbl BO3MOKHBIX peaKIuii.
a. Na2SOs+ HNOs —» b. Na2CO3; + NO2 — c¢. KOH + NO2 —
5. [loyemy npu rpo30BLIX JMBHSIX MOYBA MOMOJTHSIETCS] COeJUHEHUSIMU a30Ta?

6. Onpenenaure 00beMHYI0 10110 (%) KHCI0POAa B ra30Boii cMecH, 00pa3ylomeiics npu pasiio-
JKEHHH HUTPATA JUTHSL.

7. B ra3oBoii cMecH IPOIYKTOB Pa3/IosKeHUs] HUITPATOB MeTAVIOB 00beMHast 10151 KHCJI0poAa
coctabiser 20%. OnpegennTe BaJeHTHOCTb 3THX MeETANIOB M COCTaBbTe yYpaBHEHHE
KOHKpeTHO# peakuun. Hurpar iutus He paccMaTpuBaTh.

8. IIpu nmostHOM pa3iioxkeHnu 34 r HITPaTa HATPHS, CO/IEPIKAIIEr0 MPUMECH, OBLI0 nosyye
3,36 a1 (n.y.) kuciaopoaa. Beruucaure maccoByio oo (%) npumeceit
M:(NaNQO:3) = 85.

9. IIpu HarpeBaHuu aMMHuaKa, 20% MCXO0THOI0 ero KOJU4YecTBa Pa3iigikuiio
o0bemHoe oTHomeHue razoB NH;:N2:Hz B o0pa3oBaBieiicsi #a30B0M cMecH!

10. CocTaBbTe ypaBHeHHUsI IPeBPaLeHUIi:

N2 3 NH; 2, NO 2, NO, -4
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Docoor

@ — MNMoyemy cocchop B npupoae He BCTpeyaeTcA B CBOGOAHOM COCTOSIHUM, KakK U
L asor?

fAeAaTenbHOCTb OTHocuTensHo 6enoro cocdopa

Benbii doctop — 0enoe c XenToBaTbiM OTTEHKOM U OYeHb SO0BUTOE Kpuctannmnyeckoe
BeLecTBO. B TeMHOTE CBETUTCA BCNEACTBME €ro OKUCIEHUS Ha BO3gyxe. XpaHAT ero nog
BoAoW. B n3amenb4eHHOM COCTOSIHUM OH BOCMSIAMEHSETCHA Ha BO3Oyxe npun 0ObIYHbIX
ycnoBusax.

YunTtbiBas BbllweckazaHHOe, OTBeTbTe Ha BONpPOCHI.

— Mouemy Genbii docop xpaHaT nog BOAON?

— lMoyemy, HecMOTps Ha GoMbLUYIO aKTUBHOCTL 6ernoro goccopa, ero He UCMONb3YT B
Npov3BOACTBE CMNYEK?

— MNoyemy coccop B n3amMenb4eHHOM COCTOSIHUM BOCNIIAMeHSAEeTCA?

OTtkpsiTHe. Dochop ObLT OTKPHIT B 1669 T. B X0A€ aTXMMHYECKUX HCCIENO-
Banuii (X.bpaun). [lo-rpeuecku “¢ocopoc” o3nauaer “ceemonocHuviii”.

Monoxenne B [epuoanueckoii cucreme u crpoenne aroma. ®ochop — sneMeHT
3-ro mepuoa raaBHOM NOArpyNIisl V rpynisl. DJIEKTPOHHOE CTPOSHUE €r0 aTOMa —
15%25*2p®3s*3p’. B oTmume ot asora, Gocdop B CBOMX COEIMHEHHAX MPOSBIIAET Ba-
JIEHTHOCTb, paBHYIO V.

Crenennb okuciaenus pochopa B coequHeHusx +3, +5 u —3.

Haxoxnenune B mpupoe. Kak aktuBHbINM HeMeTau1 ¢pocdop B MpupoJie BCTpe-
YyaeTcsl TOJAbKO B BHJIE COEAMHEHMM. BakHeHIIMMHU NPUPOAHBIMU COETMHEHUSIMU
sBistioTCst ghochopum Caz(POs), m anamumor 3Caz(PO4),-CaX, (X =F, Cl, OH). B
OpraHu3Me B3pOCIIOro 4elloBeKa coliepxuTrcsi okono 1,5 xr dgocdopa. Pocdop, B
OCHOBHOM, COZIEPKUTCS B KJIIETKaX MO3ra, & TAK)KE B HEPBHOW M KOCTHOM TKaHSIX.

Moayyenne. ochop nomyvaror u3 anatura u pochopura. Hanpumep, npu npo-
kanuBanuu B 3nekrporiedax (1500°C) 6e3 moctyma Bosmyxa cmecu (ocopura
Ca;3(POs),, koKca u niecka oopazyercs dochop:

2Cas(POy); + 6Si0; + 10C —s 6CaSiO; + 10COT + P4 (Gemwiit docdop)

®Dochop MOKHO MOITydaTh U JPYTHMHU CIIOCO0aMHU.

du3znyeckue cBoiicTBa. Y Gocdopa HECKOIBKO AUTOTPOIMHBIX MOIUADHUKAITII
HaTpUMeED, Oevlil, KpacHwlil u YepHwlil pocgop ().

Beblii (pocdop — Genoe ¢ xeNTOBATHIM OTTEHKOM, JIETKOIJIaBKOE
KPHCTAITMYECKOE BEIIECTBO C 3aI1aXOM YECHOKA; OTHochenLHoé
3aTh HOKOM (TI07] BO/IOM). B BOojie HEe pacTBOpsiETCs, B CEpOYIIe
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(a) benbin (1),
KpacHbIn (2)
1 YepHbIn (3)

docdop u nx | | |

Kpuctannuyeckne ~. P~ /P\P/P\ -

CTPYKTYpbI. | | | |
AP /P\P/P\P/P\

| P P
‘\P/’ “\p/’ ‘xP/’ “\P/’

| [ I |

MOPOLLIOK KpacHo-6yporo LBeTa, He S40BUT.
B Boge u cepoyrnepoae He pacTBopsieTcs.

BaTta

Mpn cunbHOM HarpeBaHUK B OTCYTCTBUM KUC- Genbiit Gocdop-.
nopoga oH cybnumupyetca B napbl 6enoro
docchopa, npu oxnaxaeHun KoToporo obpa- KpPaCHBIN

3yeTcst 6enbiit docdop (b). KpacHblit oc- CII?OC(POP .

dop, Kak n vepHbin occop, MMeeT aTom-
HYI0 KpucTannuyeckyto peweTky. Mpu 260°C
OH BOCMaMeHseTcs.

YepHbin hoccop no BHewwHeMy Buay Noxox | (b)

Ha rpaduT. He apoeut. He pactsopsieTcs B KnF;eci%?;'éJ-e””e
Boge u cepoyrnepoge. Kak u rpacwurt, oH q?occbopaa

MMeeT CITOUCTYH0 aTOMHYKO KpUcTannmnyeckyro benbin

pelueTtky (a). Bocnnamensietcs npu 490°C. [ — )

Xumnueckue cBoiictBa. ®ochop — memeramn. C 6ensim pochopom peaxiuu
npoTekaroT Oonee sHeprudHo. V3 HemeramnoB ¢ocdop nerde Bcero pearupyer ¢
KucnoponoM, Gropom u xmopoM. Hanpumep, Gensiit pocdop npu 40-50°C, a B
U3MEJIbYCHHOM COCTOSIHUM JIaKe TPH KOMHATHOH TeMIlepaType BOCIUIAMEHSETCS.
[Tpu u30BITKE KUCIOPOa, XJI0pa U Cephbl 00Pa3yIOTCsl COEIMHECHUS MIATUBAIICHTHOTO
¢docdopa, a mpu UX HEJOCTaTKE — COEAMHEHHUs TpexBajeHTHoro ¢ochopa. C Bo-
noponoM pocdop He peacupyem. C NpyriMu HEMETAIUIAMH, a TAK)KE C AKTUBHBIMHU
MeTaitamMu (hocdop pearupyer npu HarpeBaHUU:

4P + 50, — 2P,05 2P +3S £, PyS;
2P + 3Cl; — 2PCl; 2P +3Ca %@Ca; P,
2018

Coenunenus pocdopa ¢ MeraiaMu — hocghudwt o1 NEHCTBUEM
pasnaraioTcsi ¢ 00pa3oBaHMEM caMOBOCIUIaMeHstomerocs [fia
¢ocguna PHs:

CasP; + 6H,0 — 3Ca(OH), +2PH;T
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B opraHuame yenoBeka hoccop okasbiBaeT BUSHUE HA YMCTBEHHYIO U
MbILLEYHYIO OEATENbHOCTL; COBMECTHO C KanbLMeEM yyacTByeT B obpa-

30BaHUN KOCTHbIX KIMETOK, U TeM CaMbIM, MPUAAET MPOYHOCTb KOCTAM U
3y6am. OH BXOOWT B COCTaB afeHO3UMHTPUA(POCHOPHON KUCOTbI — akKy-
MynsiTopa ¥ NepeHocYMKa 3HEPrM B OpraHnM3Me, a Takke HyKNenHOBbIX
KMCIOT, KOTOPbIE XPaHAT, BOCMPOU3BOAAT U NepeaatoT HacneaCcTBEHHYHO
nHopmaumto. Yenosek nomnyyaet gocdop n3 nuwm. MHoro cdocdopa
copepxutca B haconn, ropoxe, OBCSHOW Kpymne, cbipe, Msice, anuax,
xnebe, MOPCKNX NPoAYKTax.

Ipumenenne. Oprannyeckue coefuHeHHs: Gocdopa HCMOIB3YIOT B KaYeCTBE
WHCEKTHIHIOB (CpeICTBa OOPHOBI C BPEIUTEIISIMHU CEITECKOXO03SHCTBEHHBIX KYIJIBETYP),
Hanpumep, xiopodoc, ruxiodoc, Tnodoc, pochamu. benwiii pocdop ucmons3yercs
MIPY W3TOTOBJICHUH 3aKUTaTEIbHBIX CHAPSIOB, PYYHBIX TPAHAT M Ui CO3MaHus (B
BOCHHBIX LIEJISX) JIBIMOBBIX 3aBEC.

B npoMelIiiieHHOCTH KpacHbIN (ocop UCIONB3YeTcsl B TPOU3BOICTBE CILIABOB
[BETHBIX METAUIOB M chuuek. Ha OGOKOBYIO MOBEPXHOCTH CIHUYEYHOU KOPOOKH
HAHOCHUTCSI CMeCh U3 KpacHoro (ocdopa, TOHKO W3MENBLYEHHOTO CTEKIA M KIes.
CrinyeyHas roj0BKa COCTOUT U3 okuciurens (oeproneroBoit coan KC10s3), cepbl u
kiesi. [Ipu TpeHuM CriMuedHOM rojIoBKM 0 OOKOBYIO MMOBEPXHOCTH, Gochop BocIia-
MEHSIETCS ¥ TIPOTEKACT CICYIONIAs PECaKIHsL:

5KClO3 + 6P — 5KCl1 + 3P,05 + Q
UepHsrii hocop MpuMeHseTcsl B Ka4eCTBE MOTYTPOBOAHHKA.

e hocchopuT * anaTuT * 6enbin, KPacHbIN U YepHbIN doccop

¢occuH ¢ hochuabi ©

I —

1. Ykaxute omindouHoe BoickazbiBanue. ®ocgop ...
A) BXoIUT B cOCTaB XJiopanatura 1 Gocdopura B) He BXxoauT B cocTaB QuroopuTa
C) noxyyarot 1o cxeme 2Caz(POs)2 + 10C + 6Si0, 13%°C
D) B npupoie HHOTa BCTpEeYaeTcsi B CBOOOTHOM COCTOSTHHU

E) B Buzie coeinHEHNH BXOIUT B COCTaB KOCTHBIX U 3yOHBIX TKaHEH
2. Ykaxure popmyJsl pocdopura u propanarura.

1. 3Ca3(POs)2-CaF: 2. NasAlFs 3. Ca3(PO4)2 4. Ca(H2POas)2
A)l,2 B)3,2 03,1 D)1,4 E)2,4

3. 3aBepuInTe CXeMbI H YKA:KHTe YPAaBHeHHUs peaKluii, 10 KOTOpbIM o0pa3yercst (ochuH.
1. MgsP> + H20 —» 2.P+Ca—> 3. MgsP>+ HCl —» 4.P+H—

4. YkaxkuTe BepHble BbICKA3bIBAHUSI OTHOCUTEJILHO Oesoro gocgopa.
1. B TEMHOTE CBETHTCS 2. aKTUBHOE BELIECTBO 3. HeAJOBUTHIH

4.8 BOJZC HE pacTBOPSCTCA 5. umeer CTpPOCHUC P=P 6. nMeeT MOJICKYJIIPHOC CTPORH

5. Yto ommb04HO 1Sl peAKIHH BOCIUIAMEHEHHs CIIHYKH 6P + SKCIM 5K
1. ucronp3yeTcs kpacHbIH (ocdop 2. 3K30TepM
3. ot 6 atoMOB ¢ocdopa ydacTByrOT 30 JJIEKTPOHOB 4. SHIOTEPMHU
5. ncrione3yercs 6enslit hocdop, kak Gonee aKTHBHEIH

6. Ckoabko M3 (H.y.) BO3lyXa NoTpedyeTcs 1Jisl II0JHQEO Crop 2 Kkr ¢
HYIO 10110 KMCJIOPO/ia B BO3AyXe IPUMHTE PABHO . A(P)R31.
7. CocTaBbTe YpaBHeHUs IpeBpamienuii: . P — Mgs
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m I-IEHTAOKCI/I,D, ANDPOCDPOPA N OPTODOCDPOPHAA KUCIIOTA

— MrpockonuyHbIN, U3 NPOCTbLIX BELECTB obpa3yeTcs B BUAe 6enoro gbima.
— Conu ee BXOAAT B COCTaB KOCTEN U 3y60B, NPUMEHAIOTCA B KayecTBe yaobpe-
HuI. O KaKux BellecTBax uaeT peyb?

AedaTenbHOCTb Xumunyeckue ceorctBa optocdocchopHOM KUCNOThI

O6ecneyveHue: 5 npobupok, metannuyeckui Ca, nopowok mena, rugpokeng meau(ll),
HuTpaT cepebpa(l), pacTBopbl 0pTOGHOCHOPHON KUCMIOTLI U opTodoctaTa HaTpus.

Xopa paboTbl: NMNomecTuTe MmaneHbkmin kycoyek Ca B ogHy Npobupky, MOPOLLIOK Mena — BO
BTOpPYto, rmapokena meaun(ll) — B TpeTblo, pactBop HuTpaTta cepebpa(l) — B 4eTBepTyto
NpobupKy 1 HanemnTe B kaxay U3 HUXx 2—-3 mn optodocopHON KUCNOTbI U cneguTe 3a
npoucxoasiluMmMm naMeHeHusimu. B naton npobupke k pactBopy HutpaTa cepebpa(l)
npunewTe pacteop optodocdara HaTpus U criegnTe 3a NPONCXOASLLMM.

O6cyauTte pesynbTaThbl:

— Mepeuncnute BHELLHUE NPU3HAKWN KaXKO0N XMMUYECKOW peakLmn, KOTopble MMEeNnu MecTo.

— MposiBnset nu optodocdopHas kucroTta obLme ceoctea kucnoT? OTBeT ob6oCHYITE.

— Mouemy npu gobaeneHun optodocdopHor kucnotbl k pactBopy AgNOs ocagok He
obpasyeTcs, a npu gobaeneHun optodoccaTta HaTpust — obpasyetca?

N3 okcunos docdopa 6onree BaxxHoe 3HaUeHHE nMeeT okenn pocdopa(V) POs.

* O6bI4HO cocTaB okeuaa chocdopa(V) BeipaxatoT popmyroi P20s.
Ha camom gene ero coctaB 6onee cnoxHbivi u cootBeTcTByeT dhopmyre P4O1o.

Oxcwnp dochopa(V) obpazyercst ipu cxxuraniu Gocdopa B M30BITKE KACIOPOAA:

4P + 50, 1, 2P,05

Oxcupn dochopa(V) — oueHb TUTPOCKONMHUYHBIN, OCJbIHA, PHIXJIbIA MOPOIIOK.
XpaHUTCS B TUIOTHO 3aKPBITHIX COCY/Iax.

Oxcup dochopa(V) — xucromuwlii oxcuo. B 3aBHCHMOCTH OT YCIIOBHH C BOIOM
o0pasyeT pazu4HbIe KUCTIOTHI pochopa:

P,Os + H,O _X0momas sora | 2O, H—O—P<

MmeradocdopHas KucIoTa 0

O\ /O
PZOS + 2H20 TCILIas BOIA H4P207 H_O_P_O_P _H
nupodocdopHast KHCIoTa H-O -H

P,0s + 3H,O [OPTIAABONA, H11.pQ,

optodochopHas KucinoTa
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[pumenenue. Kak BogooTHnMaromiee BeniectBo okcua docdopa(V) mpumeHs-
eTCs JJIS1 OCYIIIKH T'a30B U JETHAPATAI HEKOTOPHIX BeliecTB. Hanmpumep, aHruapuist
azotHoi 1 xyopHOH KUCIOT (N20s, Cl,07) MOXHO MONYYUTH C TIOMOIIBIO OKCHIIA

docopa(V).

OprodocdopHas kucaoTa — TBEp0e, OECIBETHOE, KPUCTATUINUECKOE BEILIECTBO,
XOpOIIO PacTBOPUMOE B BOJIE.

Moayuyenne. B npoMbIIIeHHOCTH OPTOPOCHOPHYIO KUCIOTY MOIYUYAIOT IBYMS
croco0aMu — HarpeBaHueM NpUPOAHOro QochopuTa ¢ CepHON KUCIOTOW U OKCHIA
hochopa(V) ¢ Bozoii:

Caz(POg4), + 3H2SO4(K0HH.)L> 2H5PO4 + 3CaS0Oq4

P,Os + 3H,O —t, 2H;PO,

Xumnueckue cBoiictBa. OprodochopHas KuUCIOTa 00JIamacT oOwumu Ce0ii-
cmeamu KUCIOT U CReYUPUUeCKUMU CBOLUCMBAMU.

I. OHa, KaK ¥ Jpyrue KUCJIOThI, B BOJE JUCCOLMUPYET, 00pasys nonsl H', name-
HSCT IBET MHUKATOPA, pearupyeT ¢ aKTUBHBIMU METAJIIAMU, OCHOBHBIMH U aM(O-
TEPHBIMU OKCHJAaMH, OCHOBAHHSIMH, COJISIMU OoJiee ClIaObIX KHUCIOT H aMMHAKOM.
OprtodochopHas KucioTa HE pearupyeT ¢ MeTalJIaMH, PacIONOKCHHBIMHA B DSy
aKTUBHOCTHU MeTaijIoB npasee Bopopoaa (Cu, Hg, Ag, Pt, Au).

3Ca + 2H;PO4 — Ca3(POy), + 3H,T
3Ca0 + 2H5;P0O4s — Ca3(PO4)2 +3H,0
3CaCOs+ 2H3;PO4 — Ca;(PO4)2 + 3H,0 + 3C02T

Kak TpexocHOBHas KUCJIOTa OHA B PaCTBOPE JUCCOLMHUPYET CTYIIEHYATO.
II. Cnennduyeckue cpoiicrBa: 1. [Ipu HarpeBanun oprodocdopHas kucioTa
pasnaraercsi, 00pa3ysi 1B€ HOBbIC KUCIIOTHI:
2H;PO, _—Hzt—0—> H,P,0;, 5 2HPO; + H,0
nupodochopHast MmeTtadochopras
Kucjora Kucjora

2. PactBopuMsble comu opToocOpHON KHCIOTHI C PAacTBOPOM HHTpaTa ce-
pebpa(l) 00pa3yroT pacTBOPUMBIN B CHIIBHBIX KHCJIOTaX W HE paCTBOPUMBIN B BO
arcenmutii ocadok optodocdara cepedpa(l):

3AgNO; + Na;POs, — AgsPO4d + 3NaNO;

* OpTodhoccopHasi kucrnoTa urp SonBLyo p
TENbHOCTM XMBOTHbLIX U pacTeHuin. Ee octaTkugexoaaTt cTaB af
ot—-[

dopHow kucnoTbl (AT®), a Takke HYKNeNHOBBI n PHK. .

110



.

L)

Coun opTodocdopHoii kueaoTol. Kak TpexocHOBHas KucioTa opTodochopHas
KUCIIOTa, B 3aBUCUMOCTH OT KOJMYECTBA OCHOBAHUS, Pearupyrolero ¢ HuMm, oopa-
3yer TpH tuna docdaros — opmoghocamut, cudpoopmogpocamul u OUUOPOOPMo-

docghamo:
3NaOH + H;PO4— Na;POs + 3H,O

optodocdat HaTpust

2NaOH + H3PO4 — Na,HPO;, + 2H»O

rugpooprodochar HaTpHs

NaOH + H3;PO4 — NaH,POs + 2H,0

IUTUApoopTOdoCcharT HATpUs

OprodocdaTsl aMMOHUS U MIETOYHBIX METAIIOB, KaK MPaBUIIO, PACTBOPSIOTCS B
Boze. U3 ¢ocdhaToB kampLus XOPOIIO pacTBOpSETCS JHMIIb AUTHIpoopTodocdar
kambrus [Ca(H2POy):].

Ipumenenne oprodocdopHoii Kuca0THI U ee coiell. OprodochopHas kuciora
UCTIONB3YeTCsl Ul HOJIydeHus: opTodochaTroB M passIMuHbIX OPraHUYECKHX COe-
JIMHEHHH, JJISl IPUTOTOBJICHUSI CHPOIIOB B IMUIIEBOM MPOMBIINIICHHOCTH, CO3JAHUS
3aIIUTHOTO CJI0s Ha IOBEPXHOCTU METAJLIOB.

Comu oprodocdopHOil KUCIOTHI MPUMEHSIOTCS AJSl YCTPAaHEHUS >KECTKOCTH
Bozbl (NazPO,), mpuroroBneHus JeKapCTBEHHBIX MPENapaToB, NPUIAHUS OTHEYC-
TOHUMBBIX cBoKCTB Marepuanam [(NH4),HPO4], a Taxoke B kauecTBe y100peHHIA.

Onpenenenne nona (PO4)*. Onpenenenne opropocar HOHA OCHOBBIBAETCS HA
00pa3zoBaHNK HEPACTBOPUMOTO B BOJIE KEITOTO ocajka oprodocdara cepedpa(l) (a):

(a)
3Ag’

N0~ ~_

Na* (PO4)*
Na" Na*

Na3;PO,+ 3AgNO; — Ag;PO4L + 3NaNO;

(PO4)* +3Ag" —>Ag;PO4 \
* okcua chocdopa(V) ¢ optococcopHasn, [o] ccbt\ M

¢occhopHas kKucnotbi ©
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_ MpumeHeHMe u NpoBepKa 3HaHUMN

1. Uro ommmo604HO 1151 okcuaa doedopa(V) P0s?
A) TBepio€ BElIeCTBO OEJIoro IBeTa
B) mpuMeHseTcst U1 OCYIIKU ra30B
C) MOXXHO MTONYYHTh CoKUTranueM pochopa
D) uMeeT HEMOJICKYJISIPHOE CTPOCHHUE
E) B 3aBUCHMOCTH OT TeMIIepaTypsl ¢ BOJOH 00pa3yeT TPH KUCIOTHI

2. Kakoe BbIpazkeHHe HeBEPHO OTHOCHTeILHO OpTOdochopHOii KHCI0ThI?
A) B BO/Ie XOpOILIO pacTBOPAETCS
B) mpu HarpeBaHHuU MpeBpaIiaeTcsi B TUPOPOCHOPHYIO KHCIOTY
C) oOpa3yer KUCIbIE U CPEIHUE CONU
D) ee uon PO}~ onpezensiior nosoM cepebpa Ag*
E) GeciiBeTHas )KUAKOCTD

3. CocTaBbTe ypaBHEHHUsI PeaKIHii, IPOTeKaHHe KOTOPBIX BO3MOKHO.
1. P.0s + H20 —
2.P20s +3H,0 -
3. 2NH3 + H3POs—
4. P>0s +3Ca0
5. P20s + CaSiOs

4. 3aBepmuTe cxembl peakuuii. HazoBute cojiu B nopsigke pocra maccoBoii 10,14 ¢ocdopa B
cocTaBe COJIH.

1. KOH + H3PO4—
2. 2KOH + H3PO4 —
3. 3KOH + H3PO4 —
5. Kak pa3inunts oprodocdar cepedpa(l) ot ifonuaa cepedpa(l)?

6. 3aBepuInTEe CXEMBI peaKIuii AernIpaTanum.
+ HNO; —» HPOs +
+ HSO4 — HPO; +
+ HCIOs+ — HPO; +

7. llepeyncante 001acTH NPUMeHeHUsI OPTO(POc(OPHOI KHCTOTHI U ee coJleii.

8. CkoabKO rpaMMOB THAPOKCHAA Kajausi motTpedyercs Aas mojydenusa 0,5 Moab ruapo-
oprodocdara kanua? M(KOH) = 56.

9. Cxo/1bK0 TOHH 0pTo(hocdopHOii KHCIOTHI MOKHO MOJYy4YuTh U3 1,42 T okenaa gocgopa(V)

Mi(P20s) = 142, M(H3PO4) = 98.
10. CocTaBbTE ypaBHEeHUS NMpeBpaLleHUI. ’
P ', CasP, —2,PH; 3, P,05—* H3PO,4 -Sqm V’
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m nPAKTI/I‘-IECKAFI PABOTA - 2.
CBOWUCTBA HEMETAJIJIOB U UX COEQUHEHWA

BEITED

IMonyuyeHue, codupanue u onpeaeieHue aMMHAKA

Ooecneuenue: Gpaphoposast gama, gaitaas oxka, NH4Cl, Ca(OH),, crexnsHHas mamoy-
Ka, 2 MpoOMpKH, 2 mTaTHBa, MPOOKa C ra300TBOIHONM TPYOKOMH, CIMPTOBKA, PacTBOP
(henondranerHa, coCy ¢ BOIOH (onbITHI Ci1€AyET MPOBOAUTD B BBITSIKHOM mKady!!!).
Xon pa6oTbi: B dapdoporoit yaiike nepeMeniaiTe rmo oHON JOXKKE XJIOpHIa aMMOHHUS
Y THIPOKCHUJIA KATIBLIHS U TIEPECHIIIBTE CMECh B MIPOOUPKY. 3aKpoiTe MpOOUPKY IPOOKOI
C Ta300TBOHOI TPYOKOW M OIyCTHUTE KOHEI| TpyOKH B JAPYI'YIO CyXyl0 MpPOOUpPKY, 3a-
KpEIJICHHYIO B INTaTHBE OTKPHITHIM KOHIIOM BHH3. 3aTeéM NPOOMPKY CO CMECHIO OCTO-
pokHO Harpeifre. [l onpezeneHus 3aroiMHeHHs! BTOPOH MPOOUPKH aMMHUAaKOM TIEpHO-
JIMYECKH TIOJJHOCHTE K €€ BBIXOAy Oymary, CMOUYEHHYIO pacTBOpoM (eHonpTanenHa.
Iocne 3amoHEHNS BTOPOH MPOOMPKH aMMHAKOM BBIHBTE Ta300TBOHYIO TPYOKyY M3 Hee
1, 3aKpbIB OOJBIINM TAJbLIEM OTKPBITBIN KOHEI 2-i IPOOUPKH, B TAKOM K€ TOJIOKCHUH
ormycTHTe €e B cocyn ¢ Bomod. Ilom Bomoit yOepure maier] OT BXoxa MPOOHPKH H
MPOCIIEANTE 32 IPOUCXOAAIMMHI U3MEHEHHUSAMU.

3aTeM CHOBa 3aKpOITe OOJIBIINM HAJIBLIEM BXO] IPOOUPKY NO]] BOAOI U BBIHBTE €€ U3 BOJIBL
IMepeBepHuTe MPOOKPKY 1 100aBbTE BHYTPh 1—2 Karum pacTBopa (eHondraierHa.
OO6cyauTe pe3yabTaThl:

— Kakue HaOmo1eHus BBI ClIeNIalli B X0J1€ HarpeBaHHs cMecH?

— ITouemy Bosia BXOJUT BHYTPb ITPOOUPKH, KOT/IA 1101 BOJIOH yOupaem mnasen?

— YTo NpoMCXOIMT ¢ pacTBOPOM NpH AobaBneHnH 1-2 kamens pactBopa deHondra-
nenHa? ITouemy 3T0 Mpoucxoaut?

— CocraBbTe ypaBHEHHUS PEaKIMi{, KOTOPbIE MMEIH MECTO, U OXapaKTepH3yHTe HX
BHEIITHHE TTPU3HAKH.

— Kaxkne cBoiicTBa aMmMmaka BO BpeMsI OTIBITa BBl HAOIIODaN?

NEITED

[IpoBemyTe COOTBETCTBYIOIIME PEaKLMU U JIOKOKUTE, YTO BEIECTBA, JAHHBIE BaM B
3aKPBITBIX TPOOHPKAX, SIBIITIOTCSL:

a) Xuopunom ammonus; b) Hurparom ammonust; ¢) HamatsipasiM ciupToMm.
CocraBbTe MOJIEKYJISIDHBIE 1 MOHHBIE YPaBHEHHS 3THUX PEaKIUil.

TTpoBeauTE PeaKy, COKPALEHHbIE HOHHBIE YPABHEHMUS KOTOPBIX PUBEIEHEI B d, b 1 ¢
(a) H" + OH = H,0; (b) Ag" +1 = Agl; (¢) Ca* +2F = CaF,
CocTaBbTe MOJIEKYJIAPHBIE U TIOJHBIE HOHHBIE YPABHEHUS IPOBEACHHBIX PEAKIIUIA.

Jlanb1 3 np06HpKH C pacTBOpaMH. Onpez{eJmTe, B KaKOH Hp061/IpKe (§9) COJl k
KHCJIOTa, B KaKOH — CCpHasg KHCJIOTa U B Kakoul — THID 1 HATpHUS ! TaB
MOJICKYJISIDHBIC M1 HOHHBIC YPAaBHCHHS COOTBETCTBY X pea
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m MI/IHEPAJ'IbeIE YOOBPEHUA U UX KNACCUDUKALIUA.
A3O0THbIE YOOBPEHUA

@ — HepocTaTok Kakoro nuTaTesibHOro afieMeHTa B No4YBe 3aMeAnfAeT pa3Butue
cTe6nen N NUCTbLEB pacTeHUn?

AeAaTenbHOCTb Pacno3HaBaHue a3oTHOro yaobpeHus

O6ecneyeHue: 2 npobupkn, ammmadHas cenuTpa, Boga, pactsop NaOH, meagHas npo-
BOJTOKa, KOHLIEHTPUPOBaHHas cepHasi KUCroTa, CNMPTOBKa, NakmycoBas Gymakka.

Xopa paboTbl: [lomecTnTe B Kaxayo 13 aByx npobupok no 0,5 r cenuTpbl 1, NPUIMB K HUM
2-3 mn BoAbl, pacTBOopuTE conb. B nepsyto Hanente HemHoro pacteopa NaOH, Bo BTo-
pYt0 — CEPHYIO KUCMOTY U BpOCbTE KyCOYeK MeAHOW NPOBOSIOKU, Nocre Yero obe npobupku
cnabo HarpenTe n cnegute 3a NPOUCXOAALLMMU UBMEHEHUSIMMU.

HemHoro norogs nogHecute K BbIXoA4y 1-M MPOOMPKM BRaXHYK KPACHYK NakmMycOBYHO
fbymary n cnegute 3a NPOUCXOASLLMM.

O6cyauTte pe3ynbTaThbl:

— Kakune nsmeHenuns npomsoLunu B npobrpkax npu nx HarpesaHun?

— B kakoli UuBeT okpacunack nakmycosas 6ymaxka y Belxoga 1-v npobupkn?

— B yem coctoaAT 0COGEHHOCTM BELLECTB, BbIAEMSAIOLMXCA U3 KaXaon Npobupkn?

— NoBTOpATCA NY 06a ABNEHWs, ecnn B Ka4ecTBe a3oTHOro yaobpeHns B3ATb KNO3?
— CocTaBbTe ypaBHEHWS peakuuii, KOTOpble MPOMCXOAMNN B NPOBMpKax.

B coctaB pactenuii Bxomsar 6osee 70 pa3audHBIX 3JIeMEeHTOB. OTHAKO TSI HOP-
MaJIbHOTO Pa3BUTHSI PACTCHHUI HAW0O0JIEe BayKHA POJIb JUIIb 16 u3 HUX. YacTh 3TUX
3JIEMEHTOB PaCTEHHUs YyCBAMBAKOT B X0Ji¢ (OTOCHHTE3a, 8 4aCTh — U3 TIOYBHL.

Onemenmol, HeobX0O0UMble 0Nl HOPMATLHOLO PA3BUMUSL PACMEHUL, HA3LIBAIOMCS
RUMAMETbHLIMU IIEMEHMAMU.

Bewecmea (6 ocnogrnom, conu), codepowcawgue 6 ceoem cocmase NUMAMATbHbIE
oeMeHmbl, HA3bI8AIOMCS MUHEPATbHBIMU YOOOPEHUAMU.

e OnemenTtol (C,0,H,N,P,K,Ca,Mg,Fe,S), Heobxoaumble pacte-
HUAM B 6GONbLUMX KONMMYECTBaX, Ha3blBAOTCS MakpoadsemMeHmamu, a yaobpeHus,
coaepxallme B CBOEM COCTaBe 3TW SNEMEHTbI — MakpoyOobpeHUsIMU.

AnemeHThl (B,Cu,Co,Mn,Zn,Mo n ap.), Heob6xoanmble pacTEHUSAM B HE3HAYUTESNBHbIX
KOnM4ecTBax, Ha3blBalOTCS MUKpO3/leMeHmamu, a yoobpeHus, cogepkalume B CBOEM
COCTaBe 3TW 3NEMEHTbI — MUKPOYO0bpeHUSIMU.

Kpome yrnepozaa, Bomoposa W KUCIOPOJa, CPEIUd MaKPOIJIEMEHTOB PaCcTEHHUSIM
0COOEHHO B OOJBIINX KOJIMYECTBAX HYKHBI TPH JIEMEHTA — a30m, (hochop u Kanu
WX Ha3bIBAIOT OCHOBHBIMU NUMAMETLHLIMU DIEMEHMAMU.

Kaaccupuxanus. [lo ocHOBHOMY TUTATEILHOMY DJIEMEHTY OpeHiis 110,
JIENSIOTCSI Ha azomubie, (hocghopruvle u kanutinvie. [1o mpoucxo U0
JETSATCS HA MUHEPATIbHbIE U OpeaHuyecKue (HaBO3, MTHIUM

IMo cocraBy ynoOpeHus MOIPa3eNsIOTCS Ha HPOCHLble
nust) (eMm. Tadm 30.1.).

Yoobpenue, cooepocawee 6 céoem cocmase 0
saiom npocmuim yooopenuem, nanpupep, KCIl,
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Yoobpenue, cooepacawee 6 ceoem cocmage 06a u Ooee RUMAMETbHBIX dNEeMEH-
MO8, HA3bl8AIOM KOMNIEKCHBIM YOoopenuem,; nanpumep, Humpam xkanus KNOs.

KomrmuiekcHble yioOpeHus, B CBOIO O4epeilb, MOAPA3ICIIIOTCS Ha CIOJNCHbIE U
cmewannvle y0obperus. K CI0XKHBIM yIOOPEHUSIM OTHOCSATCS KAMULHAS Ceumpa
KNOs, ouammogpoc (NH4):HPO4 1t np. CMmenraHHBIE yIOOpEHUS MPEACTABIISIOT Me-
XaHUYECKYI0 CMECh Pa3JIMYHbIX yI00PCHHUIA, HAIPUMED, AMMOPOCKA:

[(NH4)2HPO4+NH4H2PO4+ KCI], Hump0¢)oa<a - [(NH4)2HPO4+NH4NO3+KC1].

Ta6nuua 30.1. Knaccndmkauma MrnHeparnbHbIX yao6peHuit

MuHepaabHble y100peHus
IIpocmuie yooopenusn Komnnexchole yooopenusn
a30THbIC | ocHOpHBIC | KATUIHBIC | CIOXKHBIC CMEIIIAHHbIC
NHsNO; | Ca(H2PO4)2 KCl KNO; | [(NH4)HPOs+NH4H>PO4+KCI]

o arperaTHOMy COCTOSTHUIO Pa3iIUaroT meeposie (CENUTpHI, (hochaTHbIE COMH) 1
arcuokue (KUAKAA aMMUaK, aMMHUadHast BOJa) yI1oOpeHus..

A3oT urpaet oco0yr poib B NUTaHUH pacTeHUH. OH BXOJUT B COCTaB XJIOPO-
¢una u OenkoB. HexBaTka a3oTa B MUTaHWU PacTEHH 3aTpyAHseT oOpa3oBaHHE
3€JICHOM Macchl, PaCTeHUs IJI0X0 Pa3BUBAIOTCS, )KEITEIOT JIMCTHSI.

PacTeHus yCBaMBAKOT a30T B OCHOBHOM B BHJ€ MOHa aMmMoHus [NH4]" u murpar
noHa [NOs]J .

Ilpumeuanue: npu u3dvimKe HUMPAMOE 8 NOYGE, OHU HAKANAUBAIOMCS 8 pACHe-
HUsIX. Ynompebnenue 8 nuwgy noOOOHbIX pacmeruii Uiy NPOOYKMOo8, NOLYUEHHbIX U3
HUX, MOJICEm OMPUYamenbHo OmpasumuCsi Ha 300P068be YEeN06EKd.

* Yoobpenue, cooepacawjee 6 ceoem cocmage 6 kavecmee NUMAMeNbHO20 JJe-
MeHma azom, HA3bl8aMm A30MHBIM YOOOpeHuem.

K npoctbiM a30THBIM ynoOpeHusM oTHOcsATcs HUTpaT ammoHus NH4NOs, Hutpat
Hatpuss NaNOs, xansriueBas cenmutpa Ca(NOs),, cynbdat ammonust (NH4)2SOs,
JKUJIKAN aMMuak, aMMuadHas Boja, MouesrHa CO(NH,), u ap.

A30T COIEPKUTCS TAKKE U B COCTABE TAKUX KOMIUIEKCHBIX YJI00pEHHH, KaK JIUTHI-
pooprodocdar ammonus (ammodoc) NHsHoPO4, ruapooprodocdar ammonus (nuam-
Mooc) (NH4),HPOy, xamuitnas cenurpa KNOs u mip.

J1J1st IpOU3BO/ICTBA a30THBIX YIOOPEHUH HCIONB3YIOT aMMHUAK, a30THYIO KUCIIOTY
U €€ COJIM, HHOT/Ia ¥ TUOKCHUJI a30Ta!

Na,CO;+2NO, —» NaNO; + CO,T + NaNO, (nanee NaNO; oxucnsercs 1o NaNOs)

100°C
KCl(xonu. p-p.) + NaNOs(xonu. p-p.) ———2 NaCl + KNO; > 4
NH; + HNO3; - NH4NO;s
2NH;3 + H,SO4 — (NH4)ZSO4

2NH; + CO, -2t H,O +

° rmaBab6 ° eme



V100penus B IOYBE NPEBPALIAOTCS B (POPMBI, yCBAMBAEMBIE PACTEHUSMU, HATIPUMED:
CO(NH;); + 2H,0 — (NH4)2COs

B cenbckoM XO3SHCTBE MPUMEHSIOTCS U OpraHUYECKUE a30THBIC yH0OpeHus
(HaBO3, ITHUYWH IOMET U Ap.).

Kaxxnoe ynoOpeHne xapakTepusyroT €e numamenbHOU YeHHOCMbIO.

Tlumamenvhas yennocmv a30THBIX yIOOPSHHI ONPEaEsSeTCS MAaCcCOBOM I0Jiek
(%) a3ota B cocraBe ynoopenus. [lumamenvras yenHocms HOCPOPHBIX YI0OPEHUH,
T.e. coiepkanue docdopa B HUX, ONPEACIAIOT B Tepecuere Ha okcua pocdopa(V).
Tlumamenvnyo yenHocms KATMWHBIX YIOOPEHUH OMPENCNSIIOT B IEpecueTe Ha
okcup kanust (K,O).

M,[CO(NH,), ] 60

= Bblunc/ieHne NUTATEIbHOM LIEHHOCTH a30THBIX Y100 peHuit
U | Beranciiute MaccoByto poimo (%) azora B kapbamuae. M {CO(NH»),] = 60.
L Pemenne:

(]

a A (N)2 28

o o(N),% = -100% = —-100% = 46,7%

o

3anayva. Brerancnure MaccoByto noio (%) a3oTa B HUTpaTe aMMOHUS M CPAaBHUTE €€
¢ TeM xe B kapOamue. Kakoe ynodpenue 6oisiee 6orato a3otom?
M (NH4NO3) = 80.

KaxabIn rof ypoxan KyKypyabl, cobrupaembii ¢ 1 ra, yHocut ¢ cobon B Buae
coeanHeHun okono 80 kr asota. MNMoaTomy, Ans BOCCTAaHOBIEHMS 3anaca

asoTa B no4vse nepmnoanyecku HeobXxoanMo BHOCUTL B Hee opraHnvyeckune
N MunHeparbHble a30THblIe y/.'|,06peHV|;|y.

* NUTaTeNbHbIe 3MIeMeHTbl * MUHeparbHble YAOOPEeHUs * NpocThble,
CINOXHble U CMeLlaHHble YA0OpeHUs * NnuTaTeNbHasa LLeHHOCTb YA0-
OpeHui *

_ NMpumeHeHMe ¥ NpoBepKa 3HAHUM

1. OnpenennTte KOMIJIEKCHBIE (CI0KHBIE) YA00peHUS.

1. NH4NOs 2. NaNOs3 3. KNO:; 4. Ca(H2PO4)2 5. NH4H2PO4
2. YkaxkuTe npocThbie y100peHus.
1. NaNO; 2. KNO3 3. (NH4)2HPO4 4. CO(NH2)2

3. ITo kakuM cxeMaM I0JIy4al0T aMMHAYHYI0 CeJTUTPY H cyJb(aT aMMOHHUS B IPOMBbIIILIE
HocTH?
1.NH; + HNO; —» 2. NH4CI + AgNOsp-p) — 3. ZNBCI + Ag>SOsih) —
4. 2NH3+ H2SO4 — 5. 3NH4OH + Fe(NO3)3p-p) =
4. CkonbKo M° (H.y.) aMMHUAaKa MOTpPeyeTcst 1JIs MOTydeH 00pTOhocd

ua 2,371 1
ammonns? M/(NHsH2PO4) = 115. 4
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m q)OCdJOPHbIE U KANMUHbIE YOOBPEHUA

g — YTo MOXeT ObITb NPUYMHON MeANEHHOro PasBMTUA KanycCThbl, U3006paxeHHOM
"~ Hapwuc.1?
- Kakyto pasHuuy Bbl 3ameyaeTe B ABYX Habopax niueHULbl, NPUBEAEHHbIX Ha
pUC. 2, N KAKUMU NPUYNHAMM OHU MOTTIU ObITb OGYCNOBMEHbI?
— C 4eM MOXHO CBfi3aTb pasnuyus, BO BHELLHEM BuAe CBEXeCOPBaHHbIX
6aHaHOB (puc. 3 n 4)?

\ ! | |
B cenbckoM x03s1iicTBe B KauecTBe ochopHbIX yOoOpenull IPUMEHSIOT KaJlb-
[UEBbIE 1 aMMOHUIHBIE coni opTodocdopHoii kucnotsel. DochopHble yaodbpenus

CIOCOOCTBYIOT PAa3BUTHIO TUIOAA. PaCTeHUs UX yCBaWBAIOT B BHJIE BOJIOPACTBOPH-
MBIX HOHOB — [H2PO4]™ u [HPO4]*.

Knaccudmkaumsa ynobpeHun

Ykaxute conu (1-5) B cooTBeTCTBYIOLLEN KINeTKe Tabnuubl.
1. Ca3(POs4)2 2. Ca(H2PO4)2 3. CaHPOs 4. (NH4)2HPO4 5. NH4H2PO4

npocroe KOMMneKcHoe MaKpo- MUKpO- B BOAE B BOfEe
ynobpeHue ynobpeHue | ygobpeHue | ygobpeHue | pacTBopsieTcs | He pacTBopsieTcs

K nanbonee mupoko nmpumeHsieMbiM GpocopHBIM yJOOPESHUSIM OTHOCSTCSL:

1. @ocgopumnasn myxa. Ee momydaror n3mensdenrnemM (pocopuros. OCHOBHYIO
yacTb GochopurHoii Myku coctapisieT oprodocdar kanbius Caz(POs),, KOTOpEIi B
BOJIE TI0XO pacTBOpUM. [1o eliCTBHEM KHCIIOT OHA MPEBPAIAeTCsl B PACTBOPHMBIE
COEIMHEHMSI, TIO3TOMY 3TO YJIOOPEHUE BHOCHUTCS B KUCIIBIE TTOYBHI MM BMECTE C Y10~
OpeHMsIMH, ITPH TUAPOITU3E KOTOPBIX 00pa3syercs kucias cpeaa (Hanp., NHiNO3).

2. Ilpocmou cynepgocgham [Ca(H:PO4):+2CaSOy]. Tlpocroit cynepdocdar
HOJTy4aroT B3auMojercTBreM (ochopura (M anatura) ¢ cepHoi kucinotoil. OH B
BOJIE PACTBOPSIETCS] YACTHYHO, M €r0 BHOCST B ITOYBY Kak B (hopMe TpaHyll, Tak U B
BUJI€ TIOPOLIIKA.

Ca3(PO4)2 +2H,S0O4 —> Ca(H2PO4)2 + 2CaS0q4 '

3. Hsouinou cynepghocipam Ca(H>POy),. B oTnmane oT pocTaio ¢

€ro noJIy4aroT no CJICAYIOMUM PCAKIUAM:

Caz(PO4): + 3H2SO4—3 CaSO4+2H3PO;

°* rmaBa 6 °



4. Hpeyunumam CaHPOy - 2H>;0. O0BIMHO €ro MOJy4YaloT B3auMOJICHCTBHEM

opTodochopHON KUCIOTHI C TAIICHON H3BECTHIO FITH H3BECTHIKOM:

Ca(OH), + H;PO4 — CaHPO, - 2H,0
CaCOs + H3PO, + H,O — CaHPO, - 2H,0 + CO,T
5. Kocmnasi myka COCTOMT B OCHOBHOM U3 opTrodocdara Kajbliys, MOJyJYaroT ee

OyTEM IIOMOJIa KOCTCH JOMAaIIHUX XUBOTHBIX.

®Dochop comepKUTCS TaKKe B B COCTaBe aMMO(OCOB U HUTPO(POCKH.
6. Ammogpoc NHH>POy4 u ouammodghoc (NH4)HPO,— KOMILIEKCHBIC Y 100pESHHUS,

coJieprKalllye JBa MUTATEeIbHBIX 3JIeMEeHTa — a30T U dochop:

NH; + H;PO4 > NH4H,PO4 2NH; + H3PO4 — (NH4)2HPO4
7. Humpoammodghocka (numpogocka) — cmewtannoe yoobpenue, cooepoicaujee

mpu numamenvuwix 21emenma — N, P u K.

[(NH4)2HPO4 + NH4NO5 + KCI]

Taxum oOpazom, B ipou3BocTBE (HOchHOpPHBIX yI0OpEHU B Ka4eCTBE CHIPhS B

ocHoBHOM wHcnonb3yercs dhochoputr Caz(POy)..

Kanuiineie ynoOpenusi, Takxke Kak 1 a3o0THbIE U GochopHbIe yI0OpeHHUs, BaKHBI

JUTT HOPMaJbHOTO pa3BUTHs pacTeHuil. Kammii yckopsieT mporecc ¢oTocuHTe’a U
CIOCOOCTBYET HAKOIUICHHIO YIIIeBoJ0B. [loaTomy okono 90% mnoObiBaeMbIX colieit
KaJIMsl HCHONB3YeTCs B KauecTBE KAIMHHBIX yaoOpeHnid. K BakHEHIINM KaauiHBIM
YIOOPEHUSM OTHOCSITCSI:

1. Ilpupoonvie conu, noosepenymsie nOMOIY — B OCHOBHOM 3TO MHUHEpAIbI —

cunveur KCl, cunvsunum NaCl-KCl, xaunum KC1-MgSO04-3H,0, xaprarium
KCI- MgCly-6H,0.

2. lIpesecnas unu mopghanas 3ona (cooepocum conv kamusd — K>,CO3).
Brruucnenue B ynodpenusix MmaccoBoit nomu P>Os mimn KoO HOcHT ycnoBHBIN Xa-

pakTep, MOCKOJIBKY B COCTaBE yIOOPCHHUIT HET COETMHEHHIMA, COOTBETCTBYIOIINX ATUM
dopmynam. B y1oOpeHHSIX MaCCOBYIO IOJTIO KaXKIOT0 U3 ITUX OKCHIIOB BBIYHCIISIOT B
COOTBETCTBHH C TIPABUIIOM: OMHOCUMENbHASL MOAEKVIAPHASL MACCA OKCUOA OeUMCSL
HA MOJEKYISAPHYIO MACCY YOOOPeHUs, npu YCI08UU, 4Mo YUCid amomos numamelio-
HO20 3/1eMeHma 8 OKCUOe U YOOOPeHUlU OOANCHbL ObIMb 0OUHAKOBLIMU.

o6paseuy

Bbruuciienne nuTaTeIbHOI HeHHOCTH GocopHBIX y100peHuit
(1) Berumrcure MaccoByro oo okcuna pocdopa (V) B mpermmurare (CaHPO4-2H,0).

M,(P,0s) = 142, M(CaHPO4-2H,0) = 172.

Pemenne:
M:(P,0
w(go5),%=%.100%=;%:‘21-100%=v%
M;[CaHPQ2H,0}2

3agauya 1. Beramcnure mMaccoByio o0 okcuaa docdopa
nepdocoare [Ca(H,PO4):] 1 onpenenure, npuMepHO
BHECTH B MIOYBY, 4TOOBI 3aMeHHUTh 40 KT IBOMHOLQ cyrie
Mr(P205) = 142, Mr(Ca(H2PO4)2) = 234, M,(Ca
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= BblunciieHre MUTAaTeIbHOM EHHOCTH KAJUITHBIX YA00penuii

| (2) Berunciure maccoByto oo okcua kanus K,O B xiopuae kamus. M(K,O)= 94,
(e M(KCI) ="74,5.

i Pemenmue:

- K0 %4

© W(K0),%= MK0) 4 5096= 100%= 63,1%

(<] M-(KCI2 74,52

3agaua 2. Beraucnure MaccoByro oo okcuna kamust K,O B mortame. M, (K>O) = 94,
M; (K,CO3) = 138.

* hocchopuTHAA MyKa * NpoCcTOM U ABOMHOM cynepcoccart * npeuu-
MNUTaT * CUNbBUHUT *

_ NMpumeHeHne n NnpoBepka 3HaHUN

1. ITo kakoii cxeMe moJiy4aioT npoctoii cynepgocdar?
A) CaO + H3;PO4 —
B) Ca3(PO4)2 + 4H3POs—
C) Ca(OH), +H3sPOs—
D) CaCOs + HsPOs—
E) Ca3(POs4)2 + 2H2SOs —

2. Yo 0o1InG04YHO OTHOCHTEJIHLHO NOJIy4eHus ABoiiHoro cynepgocdara?
A) mony4aroT U3 TeX K€ UCXOAHBIX BEUIECTB, YTO U IpocToi cynepdochar
B) nonyuator B X07ie IBYX peakuuit
C) I peakiusi — HeoOpaTHMas peaKIHst
D) Il peakuus — obpaTuMas peaxius
E) o0e peaxiuu sSBISIOTCS peakusiMi oOMeHa

3. B kakoii ¢popme ycBanBaloT pacteHus a3ot u ¢pocdop u3 nouss1?
1.N2  2.NHs 3.NO2 4.[NH4" 5.[NOs]” 6.[POs* 7.[H2PO4]"

4. 3aBepuinTe cXeMbl U YKAKUTe YpaBHEHHe, 10 KOTOPOMY B IPOMBIIJICHHOCTH MOJIY4Yal0T
KAJHMITHYIO CeJTUTPY.
1. KoCO; + 2HNO3;—> 2. KOH+NO; —> 3. K20 + N205 —>

4. K2Si03 + 2HNOs — 5. KCl(konm. p-p) + NaNOs(koHir. p-p) —2<-

P ——)

5. IlyTeM cpaBHeHMSsI COCTABOB Y/100peHHUIi onpenenTe, KaKkoil U3 HUX 0oJee Gorat azorom?
A«(K) =39, A\(N) =14, A«(Na) =23, A«(S)=32, A«(O)=16, A«(C)=12, A(H)=1.

A) NaNOs B) KNO:s C) NH4NOs D) CO(NHz): E) (NH4)2804

6. CxoJIbKO TOHH /1BOiiHOTO cynepdocdara cjiexyeT BHECTH B MOYBY, YTO0bL 3aMeHMTh 1

npenunurara? M(CaHPO4-2H,0) = 172; M:[Ca(H2PO4)2] = 234. \
* rmaBa G'V oar|




L] ososuoruncsananus

1. VYkaxurte HeBepHOe BbIpaxKeHHe. A30T ...
A) B BOJIE TIOXO PacTBOpsETCA
B) B ’KHMIKOM COCTOSIHUM KUIINUT IIPU OYECHb HU3KOW TeMIlepaType
C) B 14 pa3 tsoxenee Bogopoaa D) B TBepAOM COCTOSHUM UMEET MOJIEKYIISIPHOE CTPOSHHE
E) HemHOrO TsDKENEE BO3Myxa (H.Y.)

2. [lepenuuuTe B TeTPaab cXeMbl PeaKlMii, MPOTeKaHHe KOTOPHIX NPH YKAa3aHHBIX ycC-
JIOBHSAIX BO3MOKHO M 3aBepIIMTE UX.

1.N; + O, %} 2.Np + Mg ;) 3.N, + 0, JJICKTPUYCK.
paspan
4. N>, + H KOMHAaTHas 5 N, + Li KOMHaTHas
. et —pa . _XxovpatHad,
? * Trewn-pa 2 TeMII—pa

3. HepelmumTe CX€MbI B T€Tpaib U 3aBePLINTE HX. Ykaxure YpaBHeHUHA, OTPaKaAIO-
1Me OCHOBHBIE CBOMICTBA aMMHUAaKa.

I.NH; & 2. NH; + O, —oPeHHg 3.NH;+ H,0 2
4. NH;+ HCl — 5.NH;+ O, PtRh |

4. YTo omn00YHO /15 AMMHAKA M 230THOH KHCJI0THI?
A) a30T B OTHOM M3 HUX — BOCCTAaHOBHTEIb, & B IPYTOM — OKHUCITUTENb
B) npu 20°C HaxonsTcs B pa3HbIX arperaTHbIX COCTOSHHUAX
C) onuH n3 HUX 00pa3yeTcst MpU BOCCTAHOBJICHHUH JIPYTOr0 METaJUIaMH
D) B IpOMBINIIIEHHOCTH OAWH MCIOJIB3YETCS B IPONU3BOJICTBE IPYTOTO
E) 00a pu 0OBIYHBIX YCIIOBHUSIX — HETIPOYHBIE BEIIECTBA

5. Yka:xxute omin004HOe BbICKa3bIBaHUE. B kaTHOHEe aMMOHUS ...
A) umeercst CBsi3b, 00pa30BaHHAs [0 JIOHOPHO-AKIIENITOPHOMY MEXaHU3MY
B) a30T HaX0mUTCA B COCTOSHUY SP -THOPHANZAIIAH
C) cTeneHb OKUCTIEHUS a30Ta —3
D) BanentHocTh a3ota paBHa [V
E) a30T 13 5 BaJIeHTHBIX 3JIEKTPOHOB B 00pPa30BaHUM CBSI3EH UCTIONb3yeT 4

6. Hepeﬂ“m“Te CXEMbI peaKuﬂﬁ Pa3JjI0KeHHUsl B TETPaadb U 3aB€PLIIUTE UX.
1. Hg(NOs), - 2. Ca(NO3); 3.NaNOs; > 4.Zn(NO3),

7. OnpenennTe BepHble BbIPAKEHUS.
1. mo cxeme Na,HPO4 + H3PO4 — peaxmus mpoTexaet
2. mo cxeme NasPOs + H3PO4 — peaxiust mpoTekaet
3. 1 mous P2Os u 1 Monb Bop! 06pasytoT kuciory HPO;
4. H4P,O7 — HazpBaeTcst mupoochOpHON KHCIOTOMH
5. HPO; — Ha3biBaercst MmetadochopHOM KUCTIOTOM

8. Yka:xkute popmyny aBoiinoro cynepdocdara.
1. Ca(H2POy), 2. Ca(H;POy), + 2CaSO;, 3. Cay(POs), P4 C

9. IlyreM cpaBHeHUsI COCTABOB COJIeil, Onpee/uTe, KAKO U3 H
A+(K) =39, A(Cl) =35,5, A{(Mg) =24, A{(Na) =23, A(S) =32,
A) KCI-NaCl B)KCl  C)K,SO; D)MgCl-KCl-

10. Cxo1bK0 JUTPOB (H.y.) a30Ta BbIAEJIUTCH NP
ammonus? M(NHiNO,) = 64.
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n SNEMEHTbI NOArPYMNMbl YITNEPOOA

m OELU,AFI XAPAKTEPUCTUKA IJIEMEHTOB NOArPynrbl
YIMEPOQOA. YITIEPOA

) —Yro 06LeanHNAET M3BECTHSK, YINEeKUCNbIN ras, NPMPOAHLIN ra3, HedTh, yronb?
— Kakon anemeHT o6pa3yeT Hanbonbluee YNCIo coeAUHEHUN?

B noarpynmny yraepona Bxonit yeaepod C, kpemnuil Si, cepmanuii Ge, 01060 Sn
u ceuney Pb.

\
HeaTenbHOCTH O BaneHTHOCTU aToMa yrnepoaa

Ha ocHOBaHWUM CTPOEHUS BHELWHEro 3HepPreTMYecKoro ypoBHs aToma yrnepopa

OTBETbTE Ha BOMPOChI.
2p
7

2p
] ]
+AE
— Y70 06LLErO B CTPOEHUM BHELLHENO 3HepreTuyeckoro ypoBHst atomos C, N, O n F?

2s 2s
0 *
6C... I’E EE—— éC... II
—Moyemy, B oTnuumne ot 282 aneKkTpoHHoM napbl atomos F, O 1 N, 2s? anekTpoHHas napa
aToma yrnepoga pacnapvsaeTtcs?
— MNoyeMy BbICLLIAA BAnNeHTHOCTb 3NEMEHTOB MOArPYNMbl yraepoAa O4MHAKOBA M paBHA
HOMepy rpynnbI?

Ha BHeIIHEeM SHepreTHYeCKOM YPOBHE HX aTOMOB COJIEPYKHTCS 4 d71eKTpoHa (ns“np?).
[To3Tomy, Kak 3JIEMEHTBHI TJIABHBIX MOATPYII, OHU MPOSBISIOT BBICUIYIO CTEIECHb
OKHCIIeHUS, paBHYIO +4. OHH NMPOSBISAIOT TaKXkKe cTerneHb okucienus +2 (Si0, CO,
PbCl,, SnCly).

B psny C—Si—Ge—Sn—Pb HemeTanyeckre cBOMCTBA 3IEMEHTOB YMEHBIIAIOTCS,
a MeTaJUTMYECKUe cBoicTBa yBennuuBaroTcs. Tak, C u Si — HemeTamibl, a Ge, Sn u
Pb sBnstroTCst MeTamiamMu.

Tabnuua 32.1. HekoTopble XapakTepuUCTUKKN yrinepoaa U KpeMHUs

T y— BanentHsre Pagmuycer OTHOCHUTEILHAS CTeleHb OKHUCIICHHS
SJIEKTPOHBI aTOMOB, HM | BJIEKTPOOTPHIATEIEHOCTD (B coeqMHEHUSIX )
Yraepoa, C 2s522p? 0,077 2,5 —4 + +4
Kpemnuii, Si 3s%3p? 0,117 1,8 —4,42, +4

MEHT OH npu3HaH B 1775 roxy (JlaByaszne, @panius).
Honoxenue B [lepnoguyeckoii cucreMe H CTPOEHHE aTO
JIO’KEH BO 2-OM MepUoAe riaaBHOM noarpymnmsl [V rpynmnsl.
ero atoma — 1s?2s*2p?. XuMudeckue cB31 OH 00pa3
IIPOSIBIISIA TIPU 3TOM BAJIEHTHOCTB, paBHYHO [V.
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CreneHb OKUCIEHHS YTIIEPO/Ia B HEOPraHMUECKUX COSANHEHUSIX, B OCHOBHOM, +4
(8 CO +2), a B OpraHu4ecKkux COeIMHEHUsIX U3MeHsieTcst oT —4 1o +4 (Bkirouas 0).

Haxoxnenue B nmpupoae. YriepoJ B NPUPOJE BCTpedaeTcs Kak B CBOOOAHOM
BUJie (B OCHOBHOM anmMas, rpadur), Tak U B BUje coeAnHeHui. OH BXOIUT B COCTaB
IUoKcuaa yriepona (B Bo3myxe) u kapObonatoB — CaCOj; xanvyuma (OCHOBHAS
COCTaBHAsl 4aCTh M3BECTHSKA, MeJa M Mpamopa), mackesuma MgCOs, doromuma
MgCOs3-CaCOs, arceneznozo wnama nmm cudepuma FeCOs u ap. Yrinepoa B cocTaBe
OpPTraHMYECKHUX BEILECTB COIEPKHUTCS B KAMCHHOM U OypoM yrisix, HeTu, mpupoa-
HOM Ta3e, OUTyMax u Jip.

IHonyuyenme. Yriepon B Buze rpadura u aaMasa 100bIBatoT U3 Henp 3emin. I'pa-
(GuT 1 anMa3z MOYKHO TOJIy4YaTh U UCKYCCTBEHHBIM IyTeM. B Buze yriis (Kokca, caxu
U JIPEBECHOTO YIJIs) yriepo obpasyercst npu TepmudeckoM pasnoxernun (1000°C)
OpPraHMYECKHUX BEIIeCTB 0e3 JOCTyIa KHCIOpOo/Ia.

Du3nyeckne CBOICTBA. AJUIOTpPonHbIe Moaudukamuu. Yriepon obpasyer
HECKOJILKO aJUTOTPOIHBIX MOAUDUKALIUN: aimas, epagum, KapOouH u QyiiepeHo.
(a) Kpuctannuueckne

pewieTku anvasa (1),

rpacduTa (2),

kapbuHa (3) n cyn-

nepeHa Cg (4).

YrnepogHas HaHo-

Tpy6ka (5). Ee

MOXHO MPescTaBnTb,

KaK CBEPHYTYIO B

LUMNMHAP MIOCKOCTb
rpacpuTa.

1. Anmasz — npo3padHoe, OECIBETHOE, KPUCTAIUIMYECKOE BEIIECTBO C aTOMHOMU
KPUCTAITHYECKO perneTkoid. B anmase atoMbl C B COCTOSHHH SP°-THOPHIH3AIHH.
[ToaToMy B HEM KaxJbli aTOM yriepoja TETpadJpU4eCKHd COEIUHEH C UYETBIPEMs
apyrumu atomamu C, pacroyioKeHHBIMHM Ha OAWHAKOBOM pacctosnuu (a — 1). Ilpu
Takol KOH(UTypau aTOMOB yriepoja B Kpuctawndeckoit pemerke C—C G-cBs3b
CTaHOBMTCSI OYCHb MPOYHOM, YTO U OOBSICHSAET BBICOKYIO TBEPIAOCTb M TYIOIUIaB-
KOCTh aJiMa3a. AJMa3 HE IPOBOAUT BJIEKTPUUECKUM TOK. AJIMa3 UCIONB3YIOT VIS
pe3ku crekia, OypeHus TOPHBIX OO,

2. I'pagpum — cepoe, MATKOE BELIECTBO CO CIAOBIM METAIMYECKUM OJIECKOM.
rpacute arombl C B COCTOSHUH Sp>-ruGpum3anuy. [103ToMy B €ro KpUCTaLTHIGEKO

pemerke arombl C pacnoiokeHbl B IJIOCKHX CIOSX, 00pa3oBa IpaBuUIL
LIECTUYTONbHUKaMH (2 — 2). UeTBepThlli BaICHTHBIN 3JIEKTPOH oro

0J00HO CBOOOAHBIM IEKTPOHAM METAJUIOB, MOJBIKEH BIIpEn TUX)CIIOEB.
OTUM U 00BSICHAETCS 3JIEKTPO- U TEIUIONPOBOIHOCTD a,aTa €ro Mer
JTUYECKUH OIeck.

N
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I'pacut — MsIrKuid, 1erKo paccnauBaercs (OCTaBIIET ciiell Ha Oymare), XUMHYECKU
aKkTHBHEe aiMaza. OZHaKO OH OYEHb TYTOTUIABKHUIL.

I'padut nomyyaroT HCKyCCTBEHHBIM ITyTEM M3 KOKca. Ero ncmosb3yroT B U3roToB-
JICHUHU 3JICKTPOJIOB, KapaHJallel, B Ka4eCTBE CMA304YHOI'0 MaTepHala 1 MOTJIOTHTENS
HEWTPOHOB B SIIEPHBIX PEaKTOpPax.

* Kap6uH (a2 — 3). — menkogucnepcHbI NOPOLLIOK YEPHOro LBeTa.
CyuiecTtByeT B BuAe rmosuuHa v nonukymyneHa. B obenx dpopmax atomel C HaxogsaTtcs
B COCTOSIHUM Sp-rmbpuansaumm:
....C=C-C=C—... unn (-C=C-)n ... =C=C=C=C=...unn (=C=C=)n
MONWWH, a-KapouH NonNuKymyreH, B-kap6uH

dynnepeHbl — BelllecTBa, obpa3oBaHHble Mornekynamu Ceo, C7o, Css 1 gp. (2 — 4).
Mony4eHbl NCKYCCTBEHHBLIM MyTEM.

Bce amorponHble MoguQUKaLny yriaepoaa — TBEpAbIE, TYTOIIaBKME BEIIECTBa
0e3 BKyca 1 3araxa; B OOBIYHBIX PACTBOPUTEISX OHHU HE PACTBOPSIOTCS.

Xumunueckue cBorcTBa. [Ipyr 0OBIYHBIX YCIOBHAX YIITIEPOJI OUEHb HHEPTHBIHN; TPU
HAarpeBaHUM K€ CTAHOBUTCS aKTUBHBIM. B peakuusax yriaepon IMposiBISET, B OCHOB-
HOM, 8occmanogumeinvhvle cBoicTBa. OH HE pearupyer ¢ XJIopoM, OpoMoOM U HoJoM:

C+ 0y bIPeMe |, CO, 2C + 0, =12 2C0
2C + Si0, -1 Si + 2cot 3C + Si0,—L5 SiC + 2c07T

KapOHI KpeMHHSA

Co(pack) + HzO(nap)—t—) CO + HzT

BOJISIHOM ra3

Kak oKucaumess, yriepo pearupyet ¢ HCKOTOpPbIMHU METaJlLIaMHd U BOAOPOAOM.
COGILI/IHCHI/IH yriuepoaa ¢ METaJulaMU Ha3bIBAKOTCS K(lp6u()(lM1/l.

4 +1 -4
2H, + C L CH,4 4A1+3C -1 ALCs
MECTaH Kap6I/III AJTFOMHUHU S

KapOuapl oOpasyrorcsi Takke ¥ NIPH B3aUMOJACHCTBHU OKCHIOB HEKOTOPBIX
METAJJIOB C YIJIEPOIOM:

CaO +3C —Y5 CaC, + CO

IIpumenenue. Yriaepon (rpadur, caxa, KOKC) HCHONB3YIOT IS TOJyYCHUS CUH-
TETHYECKUX (MCKYCCTBEHHBIX) ajlMa3oB, YEPHBIX Kpacok (KapTpuIKeH, TH
rpaguuecKux Kpacok), Kpema Juis o0yBH, pe3uHbl. Ero HCTIONb3YIQ

u
BOACTBC MCTUJIOBOI'O CIIMPTA, CUHTCTHUYCCKOTO 6eH31/IHa, Kap61/1/:[a 10078
Oobnactu MNPUMCHCHHUS YIJIepoda OIPEACIAOTCA TAKKE NPHUMCHCHU JiMa

APEBECHOI'O yTJIA.
* rnaea7 ¢ OnéMeHTbl ;pynn
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Aacopbunsa gpeBecHOro yrns.
XapakTepHon 0COGEHHOCTLIO APEBECHOTO YIS IBMSIETCS €ro Cno-
cobHoCTb k @adcopbuyuu u decopbuyuu. ATO CBOMCTBO OOYCNOBNEHO
€ro nopucTon CTPYKTypow; Tak 1 r yrns nmeeT noBEepXHOCTb NIo-
waasto 500-800 m2. [ToanowieHue 2a308 U PACMBOPEHHbIX
8ewecms Mo8epxHOCMb0 Meepdo2o eewecmea Hasblearom
adcopbuyuel, a sbiderieHuUe o2510UEeHHbIX 8eliecme — ecopb6-
yueltl. O6bI4HO Aecopbums NOrNoLWEeHHbIX BelecTB HabnogaeTcst  [oprctoe ctpoeHne
npy HarpeBaHWUM OPEBECHOTO YIS ApEeBECHOro yrns
Ons yBenuyeHus agcopbuMOHHOW cnocob-
HOCTMW OPEBECHbLIA Yrofb akmusupyom.
AKTVBUPOBAaHHbIA Yronb NMPUMEHSIIOT AN OYUCTKU ca-

XapHOro cupona, pacTUTeNbHbIX Macen 1 XUpoB, 3Ta- NO,
Hona; B MeauuuHe B Buae Tabnetok “KapboseH”, ons nocne
BblBOAA BPEAHbIX BELLECTB M3 OpraHnusmMa, B NpoTMBO- agcopbuny
rasax Kak MorrnoTutenb SA0BUTLIX BELLECTB, a Takke L
KaK kaTanu3aTtop psiia peakumin. J—
Apncopbumsa okenga asota (1V) BaHHbIN
yronb

aKTMBMPOBAHHbIM yrnem —

e anmas * rpaduT * KapOouH * chynnepeH * ApeBeCHbLIN Yrosb ©
apgcop6uus * kapouabie

T T ———

1. YUTto omm604HO 1JIs1 3JIeMEHTOB MOArPYNIbI yriepoaa?
A) ABISIOTCS p-2JIEMEHTaMHU
B) o0Opazyrot BogopoaHbIe coequHeHus coctaBa RHa
C) obOpa3yroT Beicine okcuabl coctaBa RO2
D) nposBiSIOT BBICIIYIO CTETIEHb OKUCIICHHs, paBHYyO +4
E) Bce sBnsIOTCS HEMeTalIaMu

2. K kakoMy ajjI0OTPOIHOMY BHIOM3MEHEHHIO YIJIEPO/Ia OTHOCATCS BhICKa3bIBaHUsI?
1. IPOBOJUT IIEKTPUUECKHI TOK 2. MATKUN
3. 001a1aeT METAJUIMYECKUM OJIECKOM 4. UMeeT HEMOJIEKYIISIPHOE CTPOSHHE
A) rpagputy B)anmazy C)kapbuny D) ¢ymnepenam E) kapOuny u ¢ysiepenam
3.3aBepmInTe CXeMbI H YKAKHTE PeaKIii, B KOTOPBIX YIJIePO/ He MPOsiBJIseT OKHCIUTE b=
Hble CBOICTBA.

.S +Cc -5 2.F,+C— 3.Ca+C—>
4.2Cu0+C - 5.Si02+2C
4. YuuTtbiBas K03(p(PUIHEHTDbI, COCTABbTE YPABHEHHUS peaKIMid.
1. CaO +3C—— 2.8i0x+3C 3. CO+C—
4. O +C > 5. Mg+2C &
5. CpaBHHUTe CTpOeHHe, CBOMCTBA U 00J1aCTH NPUMEHEHHUs aaIMAa3a u T

6. Ha yeM 0cHOBaHO NpUMeHeHHe AKTUBUPOBAHHOIO YIJIsl B MPOTHBOT
7. CkoiibKo M> (H.y.) BOASIHOTO I'a32 MOKHO MOJIy4HTh B3aumMozeiicTiem 1, ACKAJIEHHOT 0
5

YIJisl ¢ BOASIHBIM apoM?

8. CocTaBbTe ypaBHeHus npespauienuii. C 1,cH CO2 c—2 Cac,
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m OKCVID,bI YIrMEPOOA

— Kakou ras obycnaBnuBaeT NnocteneHHoe HarpeBaHue atmocdepbl 3emMnu?
— Yto cBA3bLIBaET ero ¢ TONJIMBaMu, UCNOJNb3yeMbIMU Ha Hallen nnaHeTe?

W3zBecTHBI 1Ba OKCcHa yriepoaa: morookcuo yenepooa CO u ouoxcuo yanepooa COs.

neﬂTen bHOCTb I'IonyquMe N CBOMCTBA yrnekKucrioro rasa

O6ecneyeHue: KPOLLKM Mpamopa, CONsiHasa K1ucnoTa, n3BecTkoBas Boga, Npobka ¢ raso-
OoTBOAHON TpybkoW, 3 NPoBUpKKM, CTakaH, NyyYnHka, OUCTUNNUPOBaHHasa BOAA, pacTBOp
nakmyca.

Xop paboTbl: lNomecTute B NpobupKy 2-3 KPOLLKM Mpamopa 1 npunente 2—3 Mn ConsiHon
KMCNoTbl. YacTb BbIAENAOLErocs yrneknucnoro rasa cobepuTe B CTakaH, APYrylo 4acTb
nponycTuTe Yepes AUCTUNUPOBAHHYIO BOAY BO BTOPOW MPOGMpKe, OCTaBLUYyCH YacTb
rasa B TeyeHune 2-3 MUHYT NPOMNYCTUTE Yepes U3BECTKOBYI BOAY B TpeTbew npobupke,
nocrne 4ero BbiTaluMTe ra3ooTBOAHYHO TPYOKY M3 MpOGWMpKM C M3BECTKOBOW Bopow. B
npobupKky C AUCTUNNIMPOBaHHON BOAOW AobaBbTe 1-2 kannu pacTeBopa fakmyca, a B
CTakaH BHECUTE ropsLLYIo NTY4YMHKY U cneavTe 3a NPOMCXOAALMMN U3MEHEHUAMN.

O6cyauTte pesynbTaThbl.

— OTKkyna obpasoBarncs yrrnekucnblii ra3? Kakue ero cBowcTBa Bbl Habnoganu B xope
onbIToB?

— YTto npoucxoauTt Npu NponyckaHnm yriekUcrnoro ra3a Yepes AUCTUINMPOBaHHY Boay?
O6GocHyITe Ball OTBET.

— Moyemy npu nponyckaHuM yriekMcnoro rasa Yepes N3BeCTKOBYO BoAy Habnogaetcs
nomyTHeHne pacTteopa?

B

2 2
CTpoeHMe. CtpoeHure Monekyrbl MOHooKcuaa yrnepoaa usobpaxatot Tak: C— O

TPOIHOI CBsI3U OfHa CBsI3b (<—) oOpasyeTcs MO JOHOPHO-AKIENTOPHOMY MeXa-

Hu3My: atoM O siBrsieTcst doropom, a atom C — akyenmopom 3NEKTPOHHOU napkl. B
MOHOOKCHJIE yTJIepo/ia BAJIEHTHOCTh aTOMOB yriepoja W kucioponaa pasHa III, a
CTENEHb OKHUCIIEHUS], COOTBETCTBEHHO: +2 1 —2.

l'[onyqe}me. B J'Ia60paTOpI/II/I MOHOOKCHUJ yrjiepoJa MOoJly4arT, B OCHOBHOM,

,Z[eﬁCTBHeM KOHHCHTpHpOBaHHOﬁ CepHOﬁ KHCJIOTBI HA MYPABbUHYIO KUCJIOTY:

HCOOH 289485 cot + H,0

B MMPOMBIIIJIICHHOCTHU (6[0) IMOJIy4aroT B BUJIC ceHepaniopHo2o 1 B005IHO20 2A308:

* [Npwn nponyckaHmn Hag packaneHHsim yrnem (1000°C) Bosay
(O2+4N2) 0bpasyeTcs eeHepamopHbIl 2a3, a BOASHOro napa — 800s1HoOU 2as:

a. 2C(pack) + O2 + 4N2 1 52C0 + 4N,

reHepaTopHbI ras

MpeBpalleHmne TBEpAOro TonnMea B ra3oo6pa3Hoe Ha3bIBalOT

HucThlii MOHOOKCH]L YTI€pOo1a MOJIYYatoT Mo ypa

* rnaea7 ¢ OnéMeHTbl pynn



dDu3uyecKkue cBoiicTBa. MOHOOKCH/I yrilepoaa — ra3 0e3 I[BeTa U 3amaxa, HeM-
HOTO JIerue BO3AyXa, ouenb s00éum. B Bome manopactBopuMm. Ilpu BibIxaHuH
MOHOOKCHJ YIJIEPO/ia, COSAUHSISICh C TeMOTTIIOOMHOM KPOBH, CHIIBHO 3aTpyAHSIET 00ec-
TIEYEHNE OpraHu3Ma KUCIOPOJIOM, YTO MOXKET IIPUBECTH K cMepTENEHOMY Hexoay. CO
He noz2niouwjaemcs. aKTUBUPOBAHHbBIM YIJIEM.

Xumuueckne cBoiictBa. MoHOOKCH] yriiepoja — Heconieobpasyiouuii okcu. B
pPEaKLMAX IPOSBIET CUNbHbIE 60CCMAHOBUMENIbHbIE CE0LUCMEA, HAIPUMEp, IpU
C)KUTaHUM Ha BO3yX€ T'OPUT rONyObIM ILUIAMEHEM, BOCCTAaHABIMBAET HEKOTOPBIE
MeTaJlIbl U3 UX OKCHJIOB:

CuO + CO-L5Cu +Co,T

HecmoTpst Ha TO, YTO MOHOOKCHJ YTJIepOaa HECOoIeo0pasyIomuii OKCHI, MoJ
BBICOKHMM JIaBJICHUEM OH B3aMMOJECIHCTBYET C pacIuIaBOM ILETI0YH:

NaOH + CO —P-', HCOONa (GopMuaT HaTpus (HOpMabHas COJb)

IIpumenenune. MOHOOKCH yIiiepoia NPUMEHSETCS UIsl BOCCTAHOBIICHUS] METal-
JIOB U3 UX COEAMHEHMI, KaK COCTaBHAs YacTh MCKYCCTBEHHBIX I'a30BbIX TOIUIMB U B
OpraHMYecKOM CHHTE3€e, Hanmpumep, B cuHTeze metanona (CH3;OH).

CTtpoenmne. DIEKTPOHHYIO U CTPYKTYPHYIO (QOpPMyJIBI IMOKCH A YTiIepoaa H300pa-
KAaIOT CIEAYIOIUM 00pa3oM:
180°

Oncu0; 0£C=0

Atom C — B cocrostHMM sp-ruOpuau3anui. HecMoTpsa Ha TO, YTO Bce uYeThIpe
KOBAJICHTHBIE CBSI3U ([IBE G- U JIBE TT-) TOJSIPHBI, MOJIEKYJIa H3-3a CBOETO JJMHEHHOTO
CTPOCHUS B LIEJIOM HETIOJISIPHA.

Haxosxaenue B mpupoae. J{HoKcua yriiepoja BCTpedaeTcsl B COCTaBe BO3AyXa
(0,03%) n mpupoaupIx MuHepanbHBIX Box (bamamiel, bopxxomu, Mctrucy, Cupad).
CocraB armocdepsl Benepsl Ha 95% coctout u3 auokcuma yriaepoga. Ha 3emie
o0pasyeTcsi Ipy FOpEeHUH, THUEHUH, OPOKEHUH OPraHUYECKHX BEIIECTB, a TAKKE B
TIpoIiecce JpIXaHus JKUBOTHBIX M PACTEHHH. Y4YacTBYeT B Iporiecce POTOCHHTE3A.

Monyuyenne. B naboparopun AMOKCHA yIiiepoa MOMydYaroT JeHCTBUEM COJISTHOM
KHCJIOTBI HA MPaMoOp WJIN MEJ:

CaCO; + 2HCl — CaCl, + H,O + CO, T

B MPOMBIIIJICHHOCTH JUOKCHJ YTJIEPpOAA ITOJYy4YaroT Pas3Io’cKEHUEM H3BECTHSKA
IIPOU3BOJICTBC HETaIICHOM H3BCCTHU, ITPU NTOJTHOM CIKUTAHUU YIJTICBOAOPOI0B:

CaCO; -1 Ca0 + CO,T CHs +20; — CQgf + 210

1 B OMOXWMHUYECKHX TPOIIeccax, HampuMep, IpHU CIUPTOBOM Opo 1 THHOKO03

OpoxxeHne

CsH120s ————2C,HsOH 2CO
310

a U 3alraxa

duzuyeckue cBoicTBa. J[MOKCU yriiepoja oc ,
TshKenee Bo3ayxa. He monaaep:kuBael, ropeHue Hue. B Mec KOILJICHUS
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YIJIEKUCIIOTO Ta3a 4elloBeK M >KMBOTHbIE 3azapixatorcs. [lpu 20°C (0,1MIla) B 1 1
Bojbl pactBopsiercss 880 mum COs. [asuposannas 6o0a — pacTBOP AUOKCHAA yT-
nepona B Boge. IIpu 20°C u naBnennn 5—6 MIla auokcup yriaeposaa cxnxaeTcs.
HcnapeHue *XHUIKOro AMOKCHIA YIJIEPOAa CONPOBOXKIACTCS MOIVIOIIEHUEM O0JIb-
II0TO KOJIMYECTBA TEIUIa, B PE3yJIbTAaTe YEro OCTABIIASICS YaCTh )KHUIKOCTH (OXJIaXK-
Jasick 10 —56,2°C) npeBpalaercs B CHEroo0pasHyo maccy — “cyxoil ied”. Cyxoi
Jie]l Ipu OOBIYHBIX YCIOBHAX SHEPTUYHO CYOINMHUPYETCs, OXJIaXIast OKPY>KaroIlyTo
cpemy. YUHUTBIBas 3TO CBOKCTBO, “‘CyXOM JIeqT” MCIONIB3YIOT I XpaHSHHS OBICTPO-
MOPTSIINXCS MUIIEBBIX TPOTYKTOB.

Xumuyeckue cBoiicTBa. J{nokcun yriepona — kuciomuwiti okcuo. OH obnanaer
00WuUMY CE0TICEAMY KUCTOTHBIX OKCUAOB U CHEYUPUUECKUMU CBOUCMBAMU.

I. Kak x#uCTOTHBIH OKCHI OH, PacTBOPSSCH B BOJE, 00pa3yeT HEYCTOHYHMBYIO,
cadyIo YrolbHYI0 KHCIOTY. PaBHOBECHE CMEILICHO BIICBO:

CO, + H,O (__) H,CO;

Kak n JAPYTUEC KHUCIIOTHBIC OKCUABI, OH B33,I/IMOZICI7[CTBYCT C OCHOBHBIMH OKCHIAMH 1
nienovyamu. B pesynbrare peakiuii 00pa3yroTcst KapOOHATHI M THIPOKAPOOHATHIL.
II. K cnenmn¢puyeckum cBOMCTBAM THOKCH/IA YIJI€P0a OTHOCATCS CJAeayIolue:
1. Ilpu mpomyckanny TUOKCHIA YTIIEPOAa Yepe3 M3BECTKOBYIO BOAY, B pacTBOpE,
B pe3yJibTaTe 00pa30BaHus KapOOHATA KaJIbIHsI, HAOJOAaeTCs nomymueHue (yp. a):

(a) Ca(OH), + CO; = CaCOs{ + H,0

JTa peaxius UCIONIBb3YETCS 0151 OnpedeneHus OUOKCUOA Y2epooa.

* [1pun BbICOKOM TemnepaType AMOKCUA yrnepoaa nposiBNSeT OKuC-
numernbHble ceolicmea (yp.1,2). Hanpumep, 3a)ckeHHasi MarHueBasi feHTa npo-
AorkaeT ropeTb B atmocdepe gnokeuga yrnepoga (yp.2):

+4 +2 +4 0
1.C+CO2 —» 2CO 2.2Mg + CO2 —52MgO + C

2. lnokcup yriaepoja ¢ aMMUaKoM 00pasyeT LIeHHOe YA0OpeHHue — Kapoamuo:

2NH; + CO, p_,t) H>O + CO(NH.): xap6amun

3. Jlnokcua yriaepoia y4acTByeT B IPOLIECCe pomocunmesda.

IIpumenenue. [lyokcuy yriepoja IpUMEHsSETCS B IPOU3BOJICTBE COJBI, MOIO-
IIMX CPEJCTB, IEKAPCTB, MUHEPAIHHBIX BOJ M IIUITYYNX HATUTKOB, /LIS MTOTyYEHUS
KapbaMmua, “cyxoro Jpaa” M B YCTPOMCTBAX ISl TYIIEHHUS TTOXKapOB.

OnpeneasiloT AUOKCH] YIJIEPOIa IO MOMYTHEHHUIO U3BECTKOBOM BOJIBI (YP.a).

* reHepaToOpHbIN ra3 * BOAsIHOM ras3 * "'cyxon neg” ¢ yvubm .

_ NMpumMmeHeHUe N NpoBepKa 3HaAHUN

1. Yto omun004HO 1151 MOHOOKCHAA yriaepoaa?
A) ra3 0e3 1[BeTa U 3amaxa B) Bxomut
C) oueHb SAOBUT D) He Bxon
E) coenunsieTcs ¢ reMOrioOMHOM KPOBU

CTaB I'c TOPHOTO
CTaB CU@re3 rasa

e rmaea7-e° dn HTbl




2. Y10 ommH04HO 115 YIJIEKHCI0ro ra3a?
A) onpezensieTcsi UI3BECTKOBOW BOJOH
B) B naboparopuu nonyuarot mo cxeme: CaCOs + 2HCl —»
C) ¢ Boj1oii pearupyeT o0paTumMo
D) B IpOMBIIUICHHOCTH TTOJIYYalOT TOJIBKO CIUPTOBBIM OPOKEHHEM TITFOKO3BI
E) oGpasyer “cyxoii nen”

3. Uto omiu004HO 1J151 MOHOOKCHAA yriaepoaa?
A) sIBIISI€TCS CUIIBHBIM BOCCTAHOBUTENEM  B) MPOIYKT HEMOIHOTO CrOpaHus yriiepoaa
C) MOXeT ObITh OKHUCIIUTENIEM D) He ucnonb3yeTcst B CHHTE3€ METaHOJIa
E) B cocraBe HEKOTOPHIX Ta30B MCIOIB3YETCS Kak Toprouee

4. 3aBepluuTe CXeMbl peaKUMil M YKAKMTe B KAKHMX PeaKIHUsX MOHOOKCHA YrJjepoaa
SIBJISIETCS BOCCTAHOBHTEJIEM.
1.CO + Hz2 — ... (MeraHoM) 2.4CO + FesO4 — ... + ...
3.CO+NaOH — ... 4.2CO0+ 02— ...

5. 3aBepmnTe CXeMbI pealcnnﬁ " YKAXKUTE B KAKUX PCAKIUAX THOKCU YIJIEPOaa ABJIACTCH
OKHC/INTEJIEM.
1.CO+C— 2.CO2+2Mg —» ..+ ..
3.CO2+2NH; - ... + .. 4.CO2+ Ca(OH), —> ... 4 + ...
6. Kakoii 13 oxcuioB yriepojaa Ts:xesee Bo3ayxa? CBoii 0TBeT MOATBEpANTE pacyeTaMu.

7. 3Has, YTO NMpPH MOJHOM cropaHuu 12 r BemecTBa oOpasoBajiocs 11,2 a1 CO:2 (un.y.),
BBIYMCJINTE MAaCCOBYIO 10110 (%) yriiepoJa B MCXOHOM BellecTBe.

8. CKO/IbKO KI M3BeCTHSKA, codep:kamero 96% kap0oHaTa KaJblus, c1elyeT Pa3JjoKUThb,
4T00BI NOJY4YHTH 336 J1 (H.y.) yriekuciaoro raza? M:(CaCOs) = 100.

m yFOJ'IbHAFI KUCIIOTA U EE COJIX. KPYITOBOPOT YITIEPOOA B
NMPUPOLOE

“0) - Kakue BewiecTBa NPUMEHSAIOTCS B NPOWU3BOACTBE CTEKNA, LLEMEHTa, CTPOUTENb-
“ HbIX MaTepnanoB u Kak MoloLLee CPeacTBo B 6biTy?

NeaTenbHOCTDb B3saumogencTeme Kap6GoHaATOB C KUCNIOTaMu

O6GecneyeHue: NOPOLLOK MeNa, COoMnsiHas KUCnoTa, M3BEeCTKOBas BOAa, pacTBOpP coApl,

npobka c ra3aooTBOAHON TPYOKOM, 2 NPOBUPKU, CIMPTOBKA, CMINYKM, NyYUHKA.

Xop pa6otbl: a) B npobupky nomecTtute okorno 0,5 r nopoluka mena v HanenTte 2—3 mn

COJSIHOW KUCTOTHhI. Ha6mo,qa;| 3a npoucxogawnmmMmmn nsSMeHeHnaAMu, NnponycTtnuTe B Te4eHne

2-3 MUHYT BbIOENAOLWUACA ra3 Yepes N3BECTKOBYIO BOAY, NMOCIe Yero BelTawmTe Tpyoky

13 N3BECTKOBOM BOAbl. Yepes 2-3 MUHYTHI elle pa3 NponycTuTe Yriekucnbi ras yepe

nepBy U3BECTKOBYIO BOAY M Npodorkante HabnogeHve

b) B npobupKy ¢ pacTtBopom coabl npunente 3—4 M CONAHON KUCO
NPOUCXOAALLMM.

O6cyauTte pe3ynbTaTthl:

— Kak MOo)HO floKka3aTb,4TO BblAEnsoLwmncs B obe
— YT0 HabnogaeTca B pacTBoOpe Npu AnNUTENbHOM
n3BecTKkoBVIo Boav? Kak Bbl 3TO 06bsiCHUTE?
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IMostyuenue. YTonbHYIO KHCIOTY MOIy4aroT PaCTBOPEHUEM YIJIEKHUCIIOTO Ta3a B
BOJC:
CO, + H,0 2 H,CO;

®usnyeckne CBOMCTBA. YTOJIbHAs KHCIOTA CYIECTBYET TOIBKO B PACTBOPE.
Ona oueHb HENPOYHAs M Cpa3y pacrnajgaercs, Kak ToIbKo oopasyercs. Ee pacTBop
OeCIBETHBII, CO CTTa0BIM KHUCIIBIM BKYCOM.

XuMHnyeckue CBOCTBA. YTONbHAs KUCIOTa 00JaNaeT oOwumu ceoucmeamu
KHCJIOT: OHA pearupyer ¢ aKTUBHBIMU METaJJIaMH, OCHOBHBIMHM OKCHJJAMU U OCHOBa-
HUSMH, 00pa3ysi HOpMaJbHbIE U KHCIBIE COJIH:

H,COs + Mg — MgCOs + HZT
H,CO5; + NaOH — NaHCO; + H,O

Cneyughuueckue cgoticmea yroibHOW KHCIOTHI CBSI3aHBI C €€ HENPOUHOCHIbIO U
oueHb C1abbIMU KUCTOMHBIMU c8olicmeamu. B BOTHOM pacTBOpe JHCCOLUpPYET HE3-
HayuTelbHO. [0 3TOM mpHYMHE YronbHas KHCJIOTa OKpAIIUBACT JIAKMYCOBYIO
Oymary B po306blii IIBET, @ HE KPACHBIH. YTOJIbHAS KHCIIOTA BBITECHSIET METAaKpeM-
HUEBYIO KHCIIOTY U3 €€ COJIEH.

Coau yroyibHO# KHMCJIOTBI. YTOJbHAash KHCIOTa KakK JIBYyXOCHOBHAS KHCIIOTa
oOpasyer aBa psizia colieil — kapboramul u euopoxapoboHamal.

MMonyuenne. Kapbonam xanvyus BCTpEUaETCs B IPUPOJIC.

B npombIieHHOCTH U3 KapOOHATOB, TIIABHBIM 00pa30M, MPOU3BOIAT O€3600HYH0
cody Na,COs, kpucmannuueckyro cody Na,COs3-10H,0 u nuwyesyro cody NaHCO;.
X momy4aroT, B OCHOBHOM, B CJIE/TyOLIEH MTOCIIEeA0BATEIILHOCTH:

[Ipu npomyckannu cmecu razoB NH3 u CO, gepe3 xomonnsrii pactsop NaCl,
oOpasyeTcss 0CaloK IUIOXO PAacTBOPHMOIO, B XOJIOJHOH BoOJe, T'MApOKapOOHaTa
Hatpus. [Ipu mpokanuBaHuyM 1ociaeHOro oOpasyercsi 0e3BoJHas Cofa:

+2NaCl t
2NH3+2C0>+2H20 -2NHHCOs — 3y 57> 2NaHCO — 5 5> NaxCOs

Ilpu pactBOpeHrn 0Oe3BOJHONM COABI B BOJAE W IOCJEAYIOIIEr0 BbITAPUBAHUS
pacTBOpa BBIIEISETCS KPUCTHAIUYECKASL CO0a.:

BbITIapUBaHKE

NayCOs (pactsop)

Na;CO3-10H,0 xpucrannuueckas coma
ITpu HACBILIEHMH PacTBOPA COMIBI JMOKCHIOM YTIIEpOIa 00pasyeTcs nuujeeas cooad:
Na,COs + H2O + CO; —» 2NaHCOj3 numesas cona

dusznueckue cpoiicrBa. KapOoHarsl — TBep/IbIE, KpMCTaﬂanef
Kpome kapOOHATOB HATpHs, KaJMsg W aMMOHHS, OCTaJbHBIC Kap

HaThl. OJTHAKO THAPOKAPOOHAT HATPHS XYXKE PACTBOPHM,

Xumnyeckue cBoiictBa. Kapbonars! obnagator
cneyughuueckumMu c80lCmeamu.
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I. Kak u apyrue cony, OHM B3aUMOJICUCTBYIOT C KUCJIOTaMH, & PACTBOPUMBIE B
BOJIe KapOOHATHI — TAKXKE C COJISIMH H LienoyaMu. [1pu HarpeBaHun kapOoHATHI (Kpo-
me NarCOs u K»CO3) paznararorcs (B TBEPJIOM COCTOSHHH):

CaCOsmy —sCaO + CO,T

[lpn HarpeBaHMM TUAPOKapOOHATHI METAUIOB NPEBpALIalOTCS B KapOOHATHI.
I'unpoxapOoHaThl B KapOOHATH MOYKHO MTPEBPATUTH TAKXKE U IEHCTBUEM IIIEeTI0YeH:

Mg(HCO3), 1> MgCOs+H,0+CO,T  NaHCO3;+NaOH —Na,CO3+H,0

Haobopot, mis mpeBpaiennss kapOOHATOB B THAPOKApOOHATHI Yepe3 PacTBOP
KapOOHATOB MpoIycKaroT auokcua yriaepoaa CO,:

K>,CO; + CO, + H,O —» 2KHCO3 MgCO3 +CO; +H,0 > Mg(HC03)2

KapOonaTHast keCTKOCTh PUPOIHON BOJBI 00pa3yeTcsi 0 BTOPOMY YPaBHEHHIO
(B TCUCHUM JITUTEITLHOTO BPEMCHH).

II. Cnennduyeckue cBOiicTBa KAPOOHATOB.

1. IIpu neticTBUM Ha KapOOHATHI U TUAPOKAPOOHATHI CHILHBIMU KHCJIOTaMH, B
pe3ynbraTe OYpHOTO BBIJENEHHUS AHOKCHIA YTIIepoia, HaO0JaeTcs XapaKTepHoe
“BCKUMaHUE

Ca(HCO:s), + 2HCI — CaCl, + 2H,0 +2CO,T

OTU peaklUu WUCIONB3YIOTCA O0Jis OnpedeieHus KapOoHamos u 2uopoxapoo-
Hamos, a maxaice OJis HeUMPAIU3AYUU KUCTOM.

2. PacTBOprMBIC B BOjIC KApOOHATHI IICIIOYHBIX METAJLUIOB MOABEPTarOTCs THIPO-
mm3y. X pacTBOPBI UMEIOT WeIOUHYIO PEaKYUio:

2Na"+ (CO;3)* + HOH 2 2Na'+ HCOj; + OH™ (menounas cpea)
(COs)* + HOH & HCO; + OH™

Coun yroyibHOW KUCIIOTHI, HMEIOIINE BaKHOE MPAKTHYECKOE 3HAYCHUE!

1. Kapbonam Hampus unu 6e3600HAs coO0a TPHUMEHSETCS B IPOU3BOJCTBE
CTEKJIa, MbLJIA, JIJISl yMSITYCHUSI BOJIBL, B OBITY — KaK MOFOIIEE CPECTBO U JIp.

2. Tuopoxapbonam nampus WA nuueddas cooa IPUMEHSIETCS B KOHIAUTEPCKOH
MIPOMBINUICHHOCTH, B YCTPOMCTBAX ISl TYIICHUS MOXAPOB, B IPOU3BOJICTBE UCKYC-
CTBEHHBIX MUHEPAITLHBIX BO/I.

3. Kapbonam xanuss WM nomaus MPUMEHSETCS] B IPOU3BOJICTBE MKHUJKUX MBLI,
ONTHUYECKUX U TYTOIUIABKUX CTEKOJI.

4. Kapbonam xanvyus B BUAEC MpaMopa U U3BECTHSKA MPHUMEHSETCS B CTPO
TENILHBIX padoTax. M3 U3BECTHSAKA TaKXKe MOJydaroT HETalleHYK W3BECTh
JVOKCHUJI YTIIEpOoIa.

5. Horomum (CaCO3MgCO3) npuMeHSIeTCS B TPOU3BOCTBE

Onpenenenne nona (CO3)>~ OCHOBBIBAETCS HA XaPAKTERMOM
0.0 TaeMOM TIpH ICHCTBUH HAa KapOOHATHI KUCIOT (CQISTHOM YKCY

Na;CO; + 2HCI — 2NaCl #H,0 +
(CO3)*+ 2H" - H,0 0
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B 3eMHOI1 KOpe yriiepos BXOJUT B COCTaB KapOOHATOB, KAMEHHOTO YIS, He(TH,
MPUPOTHOTO Ta3a, PAaCTeHWH M JKMBBIX OPraHW3MOB. B Bo3myxe e yriiepon
coJiepkuTcs B Buae Auokcuaa yriaepona CO.. B mpupone ¢ 3TuMu BemecTBaMu
MIPOUCXOAT TOCTOSIHHBIE MpeBpalleHus. Hanpumep, U3BECTHSK pas3iaraercs, TOI-
JIMBA CTOPAIOT, )KUBbIE OPTaHU3MBI JIBIIIAT, a TTOCTIe THOEN pa3iararTcs.

TIporiecchl, cOCTaBIISIONIME KPYTOBOPOT YIJIEpO/ia B IPUPOJIE, IPUBEACHBI B (2).

(a) KpyrosopoT yrnepoaa B
npupoae

DOTOCUHTES | -i —

Obixauun

e

g . Kopannk! n monniocku

- MuHepanu3auma
'ﬁﬁ Men, mpamop, W3BECTHAK

L=

B OonpimuHCTBE M3 ATHX MpPEBpalIeHUH B aTMocdepy BbLAEISETCS OOJbIIOE
kosmaecTBo CO,. C apyro# CTOpoHBI, B X0/€ Ipouecca GOTOCHHTE3a, YTIEKUCIIbIA
ras ImorJjomaercss u3 arMocdepbl W BbLAEIAETCS B arMocdepy Kuciopon. B pe-
3ynbraTe kKonuuectBo CO, B atmocdepe 3ameTHO He naMensiercs (=0,03-0,035%).

6CO, + 6H,0 Y X10POPHIT -~ 1y 6 + 60,71

* kKapOoHaTbI * rMAPOKapPOOoHaThI * 6e3BOAHAA coaa * NuLLeBas coga °
KpUcTannuieckas coga

_ MpumeHeHMe u NpoBepkKa 3HaHUN

1. YkakuTe olHG04YHOE BbICKa3bIBaHHe. YTOJIbHAS KHCJIOTA ...
A) o0pa3yeT KHCJIble U CPETHHE COJIH B) o6pazyercs o cxeme: H2O + CO2 2
C) cnabas xuciaoTa D) pearupyer ¢ Na:xSiO;
E) He n3MeHseT OKpacKy JaKmyca

2. Y10 ommG04YHO AJIA COJIeH YroJabHOH KHCI0ThI?

A) CaCOs BXOAUT B COCTaB MHOI'MX MHHEPAJIOB
B) cony ¥ nuIIeByrO COMy MOMYYAOT B IIPOMBIIIICHHOCTH
C) Na2COs- 10H20 Ha3bIBaeTCsl KPUCTATLTHYESCKON COMON ’
D)NaHCOs Ha3biBaeTcs 6€3BOAHO#M comON
E) K2COs Ha3biBaeTcs noraiom
3. 3aBepuInTe CXeMBbI PeaKIMil U YKaKNTe YPABHEHUS PeaKil 0 KoTopsl azyercst

HOPMAJILHAS COJIb.
1. 2H,CO3 + Ca — 2. 2H>CO3 + CaO —» H2COs+ N —
4. H,CO; + 2KOH —» 5. MgCQa+H0+C
* rnaBa 7 * OnEMeHTbI pynn epoaa ° 131




4. CocTaBbTe YpaBHEHHS peaKluii, 10 KOTOPLIM o0pa3yeTcsi 6e3BogHAS coAa.

1.NaHCO; —— 2. KoCOs+ NaOH—> 3. NaxCO3' 10H:0 —— 4. CaCO;s+ NaCl—>
5. 3aBepminTe CXeMbl peaKlHii, KOTOpPbIe OTPaXKAKT o00IIHEe XHMHYECKHE CBOIHCTBa
KapOOHATOB.

a.CaCOs +.. - .. +.. +CO.T b. Na2COs + ... — ... 4 + 2NaOH

c. NaxCOs +... — .1 +
6. IIpu Kkakux ycJOBHAX KapOOHATHI NPEBPAIIAIOTCS B THAPOKAPOOHATHI M HA000pOT?

7. Ckonbko M (H.y.) JHOKCH/A yIjiepoia odpasyeTcsl NpU pasjioxkenud 1,2 T U3BeCcTHAKA,
cozepxxamiero 5% nocroponnux npumeceii? M:(CaCOs) = 100.

8. Ha CKOJIBKO IIpOlIeHTOB yMeHLIIII/ITCﬂ Macca KapﬁoHaTa KajJablus IIpI/I €ro moJIHOM pa3J10-
aernn? A(Ca) = 40, A(C) = 12, A(O) = 16.

E KremHuin

@? Kpucran-
— Kakon anemeHT ncnonb3yeTcs B CONMTHEeYHbIX nNYeckni
6arapesax? KPEMHMIA

— Kakyto cbyHKUUIO BbINONHAIOT 3TK GaTapen? .

O npouHocTu cBsizent C-H, C-C u Si—H, Si-Si

Ha ocHoBaHuu nHdopmaumu, cogepxalienca B nyHkTax 1 u 2, oTBeTbTe Ha BONPOCHI.

1. Meman (CH4) Ha 8030yxe rpu 0bbIYHbIX yCr108UsIX caM 1o cebe He go3eapaemcs, 8 mo
8pemsi Kak cunaH (SiH4) camornpous3gornbHO 8ocriiameHsiemcs.

2. C-C cssa3u codepxamcs 6 animMaze — caMoM meepdom rnpupodHOM geujecmee U 8
decsimkax MUIIITUOHO8 opaaHu4ecKux seuwecms. s cessu Si—Si amo He xapakmepHo.

— Y10 MOXeTe ckasaTb 06 ycTonumMBocTU Moriekyn metaHa CHs n cunana SiH4 n oTHOCK-
TEnbHO CpaBHUTENbHOM NpoyHocTu cesa3en C—H u Si-H?

— Kakas n3 ceszeit C—C n Si—Si 6onee npoyHaa? OTeeT 060CHYWTE aHHBIMU B NMYHKTE 2.

—YuutbiBas pasnuuua B paguycax atomoB C u Si, 06bscHUTe pa3nuyms B npoyHocTn C—
C un Si-Si casen.

OtkpoiTHe. Kpemuuii 0611 noydeH BocctaHoBieHueM propuna kpemuus (SiFs)
kanmueM (1822 r.). Pycckoe Ha3BaHue ‘“‘KpeMHHi~ MPOUCXOOUT OT TIPEUYecKOro
“kpemnoc” — yTec, ckana.

CreneHb OKMCJIEHMsI KDEMHHUS B cOeTUHEHUAX +4 u —4, penko +2 (SlO)

Ionoxenne B Ileprommueckoii cucreme u crpoenne aromMa. Kpemn
3-ro nmepuosa rinaBHOM noArpynnsl IV rpynmbl. DieKTpoHHOE
15%25%2p®3s*3p>.

Haxoxnenune B mpupoge. [1o pacnpocTpaHeHHOCTY B 3¢

CcOoeIMHEHNN. BaxxHelnue Ux HUX — Keapyesbiti
A03-2510,2H,0, noaesoii winam (qproknas) K

132



Hoayuyenne. B mabopaTopun kpeMHUil moy4aroT BoccraHoBieHueM SiO; (Oe-
JIOTO TeCKa) MarHueM, a B MPOMBIIIEHHOCTH — yTJIEeM:

SiO, +2C - Si+2CO

du3znyeckue cBoiicTea. Kpemuuii umeer aBe ajio-
TPOTIHBIE MOIU(PHUKALMN — KPUCTHALIUYECKUL U AMOPP-
Hulll Kpemuul. KpuCTalIM4ecKuit KpeMHUH — TEMHO-
CEeporo IBeTa, 09eHb TBEP0E, TYTOILIABKOE BEIIECTBO C
MeTanyeckuM OieckoM. CTpoeHHE ero HarmoMHUHAeT
ctpoenue anmmasa. OgHako Si—Si 6-¢cBs3b cnadbee C—C o-
cBs3u. Kpucrammdeckuil KpeMHHH — n0TyNPOBOOHUK, :
o0JIajaeT HE3HAYUTEIIHLHOM ANIEKTPONPOBOAHOCTHIO. DO- (a) KpemHuesble
TORJIEMEHTHI, W3TOTOBJICHHBIE HAa €ro OCHOBE, MOTYT COnHeuHble 6atapem
MIPEBPATUTh B 3JEKTPUUECcKyO 10 10% MOrJIomeHHOH COTHEYHOM SHepTruu (2).

Xumuyeckue cBoiicrBa. KpemHuil, kak u yriaepojx — HemeTaul. M3 mpocTsix
BEIIECTB NMPH OOBIYHBIX YCIOBHIX aMOpP(HBIA KPEMHHI pearupyeT Julib co To-
pOM, a TIpH HarpeBaHUU U C APYTUMHU HEMETaJIaMH, BKJIIOYasi ¥ FaJloTeHbI:

2F, + Si — SiF4 0, + Si —45Si0, C + Si 5 SiC

KapOopyHA Win
KapOua KpeMHUs

Kapbopyno unu kapouo kpemnus (SiC) o CTpOSHHIO KPUCTATIMYECKON PEIICTKH
Y TI0 TBEPJOCTH HAIIOMUHAET anMa3. M3 Hero n3roTaBiIyBaOT TOYMIIbHBIC U HUTHU(O-
BaJILHBIC UHCTPYMEHTHI.

[Ipu HarpeBaHny KpeMHUH pearupyeT co MHOTMMH aKTUBHBIMHU MeTaitamu (Mg,
Cau ap.), oOpasyst curuyuodwl. [lpu gelicTBUN HAa CUITUIMIBI COJITHOW KUCIIOTOH 00-
pasyercs cunarn (SiHs). Cunan — OeciBETHBIH, SAOBUTHINA ra3 ¢ HEPUSTHBIM 3ara-
XOM; Ha BO3JyXe camoBocIuiameHsiercst. Cuilan He o0pa3yeTcs U3 KpeMHUS U BOJIO-
pona.

2Mg + Si—— Mg,Si MgSi + 4HCI — SiH T+ 2MgCl,

CHJTMITA]] MAaTHUS cuan
SiH4+ 20, — SiO; + 2H,0

* KpemHWii pearnpyet ¢ pTOpOBOAOPOSHOM KUCITOTOM:
Si + 4HF — SiF4 + 2H,T
KpeMHuiA 13 pacTBOpOB LLEMNOYEN BLITECHSIET BOAOPOA:
Si + 2NaOH + H20 — Na2SiOs + 2H21

IIpumenenune. KpeMHuil npumeHseTcs B METAUIyprHHd IJIsl MPOU3

BOJIC
YCTOMYMBBIX K BBICOKOH TEMIIEPAType U JICHCTBUIO KHCIOT KPEMHKEBbHIX CTRJICH,
B OY€Hb YUCTOM COCTOSIHUM — JIs1 U3TOTOBJICHHUS] KDEMHHUEBBIX (DOTO TO -
BpAIIAOIINX COJIHEYHYHO S3HEPIUIO B DJIIEKTPUYECKYIO.
* KBapueBbI/ MEeCOK * KpUcTanmM4eckiiia n amo bIW Kpe 7
cofHe4Hble 6aTapeu * kap6opyHA ¢ nabl * GUnaH °
°* rmaBa7-° An HTbI pynn
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- MpumeHeHMe ¥ NpoBepKa 3HAHUM

1. B cocTaBe KakHMX ABYX MHHePaJI0B KPeMHHUIi 0TCyTCTBYeT?
A) oprokuas, O6enas riuHa B) xaonuHuUT, OpTOKIIa3 C) CUJIBBUHHT, CUJIBHH
D) oprokias, kBapiieBslii mecok  E) kBapieBblii IECOK, TOJIEBOM MIMAT

2. ITo kaKMM cXeMaM II0JIy4alT Si B IPOMBIILICHHOCTH U J1a00pATOPUH, COOTBETCTBEHHO?

1.2C+ Si0o——  2.Mg+Si0o——  3.H, +Si0,—>  4.Si0,—

A)13 B) 3,1 01,2 D) 4,2 E)23

3. 3aBepiuuTe cXeMbl H YKAKUTe yPAaBHEHHUs], 10 KOTOPbIM 00pa3yIoTcsi KapOOPYH/ U CHJIAH,
COOTBETCTBEHHO.
1.Si+C— 2.Si+2Ca— 3. CasSi+ 4HCl — 4.8Si+4HF —»

4. 3aBepuiuTe CXeMbI.
1.Si+ 02— 2.85i+Ch— 3.Si+Fo—> 4.Si+S >

5. CocTaBbTe ypaBHeHHe PeaKIIMU B3aHMOAEHCTBUS CHIMIMAA KANBIUSA C COTAHONH KHCII0-
TOii.

6. CpaBHUTE peaKIIHOHHbIE CIIOCOOHOCTH CUJIAHA M METAHA M BbISIBJIEHHbIE PA3JIHYHSs CBSI-
JKHTE CO CTPOEHHEM aTOMOB YIJIEPO1a U KPeMHHS.

7. CkoJbK0 JUTPOB (H.y.) BOAOPOJA BbIIEJUTCHA NPU B3auMoelictBun 14 r kpeMHust ¢ KOH-
HEHTPUPOBAHHBLIM PACTBOPOM ruapokcuaa kamusa? Mi(Si) = 28.

m uVIOKCVI,El KPEMHUA U METAKPEMHUEBAA KACJIOTA

@) —Kakoe BelLecTBO NpuAaeT NPOYHOCTb CTEGMNSIM PACTEHWIA, 3aLUTHBIM NOKPOBaM
@ XKMBOTHBLIX?

Ovokcuna KpeMHusA

[
LRI L ad' N Kpuctannuueckue peletkm auokcnaa KpeMHus (a)

1 guokcupaa yrnepoaa (b) n ux HekoTopbie CBOMCTBA

Ha ocHoBe mopenen peLueTok
(a) n (b) oTBEeTBTE Ha BOMPOCHI:

— Kakve yactuubl pacnonoxeHsi
B y3Mnax KpUCTannmumyeckmnx
peweTtok CO2 u SiO2?

— B kakon pelueTke CBs3b Mexay
YacTuuamu, pacnonoXeHHbIMK
B y3nax peLueTky,
KOBarneHTHasn?

— Kak o6bsacHuTe cybnumaumio
“cyxoro nbaa’?

— Kakas copmgna — SiO2 un
(SiO2)n BEPHO@TPAXAET

[unokena kpemHus Ouokena yrnepoga

°chnopo,q U KpemHuin Oanepo,q

Haxoxnenue B npupoae. Oxcud Kpemmus
He3eM) B IPUPOJIE PACHPOCTPaHEH B OCHOBHOM
HanpuMep, OKCUAOB >Kele3a, NPUAAT MECKY
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JIMOKCUJA KPEMHHUS Ha3bIBAIOT Keapyem. B mpupoie BCTpeuaroTcs €ro pa3HOBUIHO-
CTH — araT, aMeTHUCT, sllIMa, ONaJ, a TaKXKe OOJIBIINE KPHUCTAJLIbI, HAa3bIBACMBIC
2OPHBIM XPYCMANeM.

[vokena KpeMHUSt NpUAaeT NPOYHOCTb CTEGNSIM pacTeHUi, 3alUTHLIM
MOKPOBaM >KMBOTHbIX: MPOYHOCTb TPOCTHUKOB, Yellyii pbl6, KpbibeB

6aboyek, NEPLEB NTULL, LLEPCTU KMBOTHbBIX — BCE 3TO 0BYCMNOBNEHO NMPUCYTCTBUEM B UX
cocTaBe Anokcuaa kpemHusi. CoeaMHeHNs KDEMHUSI B OpraHM3Me YenoBeka y4acTByHoT
B )XMPOBOM O0OMeHe, (hOpMMPOBaAHUN UMMYHUTETA, COXPaHEHUN 3MACTUYHOCTU KOXU. B
OpraHn3M 4YenoBeka KpEMHUI MOCTYNAeT B OCHOBHOM C PaCTUTENbHON NULLEN (rpeyka,
daconb, ropox, Kykypy3a, Ye4eBuua, nileH1La n OBec).

dusznyeckue cBoiicTBa. J[nokcua KpeMHUs1 — OECLIBETHOE, B BOJIE HEPACTBOPH-
Moe€, TyTOINIaBKOE TBEPOE BelecTBO. [Ipy 3aTBepAeBaHNN pacIlIaBIEHHOT O KBapIia
oOpasyercst amop(Hast Macca, Ha3bIBaeMasi KapYeGbiM CIEKIOM.

Ctpoenne. [1o cBoiicTBam arokcu kpeMHuUs Si0; pe3ko OTIINYaeTcs OT THOKCHIA
yraepoxa CO,. Hanmpumep, ecmu ITUOKCHA KPEMHESI TUIABUTCS TIPU TEMIIEPAType
1728°C, To tBepupiii CO- (“cyxoli nen’”’) cybnmumupyercs npu —55,6°C. IIpuunna
3TOr0 KpPOETCS B Pa3IMdMM MX KPUCTALITMYECKOTO CTPOCHHS: €CIU JHOKCHUJ
yrinepoga CO> B TBEpAOM COCTOSHHHM HMMEET MOJEKyJsipHoe ctpoeHue (b), TO
nuokcu] kpemuaus SiO, UIMEET aTOMHOE KPUCTALTUYECKOe CTpoeHue (a).

[Toaromy coctaB AMOKCUAA KPEMHUS cleayeT u300paxarh Kak (SiOz).. OnmHako,
00BIYHO, JJIS YIIPOIIEHHS ero (POPMYITy 3aNUCHIBAtOT Kak SiOx.

Xumunyeckue cBoiicTBa. JIMOKCHI KpeMHMSI — Kucaomuwiii okcuo. OH o0magaeT
00WUMU C80TICEAMY KUCTIOTHBIX OKCUAOB U CHeYUPDUUECKUMU CBOUICNBAMU.

I. Kak KuCIIOTHBII OKCHJ] OH MPH CIUIABICHUH CO IIeJI0YaMH, OCHOBHBIMU OKCH-
JaMu 00pa3yeT COTM METaKPEMHHUEBOM KUCIOTHI — CUIUKAMbL (MEMACUTUKAMDBL):

Si0, + CaO — CaSiOs

II. Cneyugpuueckue ceoiicmsa. 1. B oramume OT MHOTHX OPYTHX KHCIOTH
OKCHJIOB, TMOKCHJ KPEMHUS HE Pearupyer ¢ BOAOM.
2. Jlnokcu KpeMHHs pearupyer ¢ GpTopoBOIOPOIHOM KI/ICJ‘IOTOE. Ta PRAK

HCIIOJIB3YETCA IJId HAHECCHHUA Ha IMTOBEPXHOCTh CTCKJIA pas3IndYH Yy

SiO; + 4HF — SiF4 + 2H,0

ITo 3T0M mpUYMHE 3Ty KUCIOTY XPAHAT HE B CTEKJIS a B IUIACTUKOBOM 110

e rnaea7 e w pynn
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3. Kak HeneTyuuil okcua, TUOKCUA KPEMHUSI IIPU BBICOKOM TEMIIEpaType BBITEC-
HACT MHOI'MI€ KMCJIOTHBIC OKCHAbBI U3 UX COJICH:

3Si0, + Cas(PO4), —3CaSiO; + P,OsT

Ctpoenne. CoCcTaB METaKpeMHHEBOH KHUCIOTHI YCIOBHO H300paXkaloT Kak
H»Si03. B nelicTBUTENBHOCTH, B PACTBOPE OHA CYLIECTBYET B BUJE CMECH Pa3Iny-
HBIX KPEMHHUEBBIX KUCIIOT 60ee cioskaoro coctaBa nSiO;-mH>O nmu (H2Si03),.

g oo
HO—$i—0—S$i—..0—Si—OH  mm (H:Si0x),
OH OH OH

IMoayuyenue. [TockoabKy TUOKCU KPEMHHUS B BOJIE HE PACTBOPSIETCSA U C HEH HE
pearupyer, TO METAKPEMHHUEBYH KHUCIJIOTY IMOJIY4YarOT KOCBEHHBIM IyTEM — JEi-
CTBHEM KHCIIOT Ha PACTBOPHI €€ PACTBOPUMBIX COJICH:

Na,SiO; + 2HCI — 2NaCl + H,SiOsd

du3znyeckue cBOcTBa. MeTakpeMHHEBasi KUCI0Ta B BOJIE, MOXKHO CKa3aTh, HE
pacTBOpSIETCS; B BOJIC OHA 00Pa3yeT Jicesieo0pasiblii KOLLOUOHBLU PACNEOD.

Xumuveckue cBoiicTBa. [IockonbKy MeTakpeMHHUEBAsl KUCIIOTa B BOJAE HE pa-
CTBOpSETCS, TO OHa B BoJie He 00pasyeT nonos H'. IToaTomy, oHa Kak o4eHb cnabas
KHCJIOTa, B PaCTBOpE HE MEHSET IBeT nHANKaropa. OHa ciadee yroiabHON KHUCIOTHI.
HOE)TOMy yroJjibHag KUCJIOTa BBITCCHACT U3 PACTBOPUMBIX CUJIMKATOB MECTAKPEMHU-
€BYIO KUCJIOTY. Brienstomascs B BUe CTyJHS METaKpEMHHUEBAs KUCIOTa, PaCTBO-
PSIETCS TOJIBKO B IIIEI0Yax:

Na,SiO; + CO, + H,0 — H,Si034 + Na,CO;
H,SiO5 + 2NaOH — Na,SiOs + 2H,0

IMpu HarpeBaHWM WM BBICYIIMBAHWH, METAKPEMHHEBAs KUCIOTA, MOCTEIECHHO
Tepsisl BOAY, MPEBPAIIACTCS B aMOP(GHBIA JUOKCHI KPEMHUS (CHITHKATEIIh )

H,Si0; —L Si0, + H,O

Cunvkaresb, Kak BBICOKOIIOPUCTOE BEILLIECTBO, HCTIONB3YETCs B KAUECTBE aicopOeHTa.

Conu METaKpeMHHMEBOM KHUCIIOTHI Ha3bIBAKOTCA CUTUKAMAMU (MEMACUTUKAM,
Mmu). MHOTHE W3 CHIMKAaTOB TyromuiaBku. Kpome cuiMkaToB HaTpus
OCTaJIbHBIE B BOJIE MPAKTUYECKH HE PACTBOPSIOTCS. Cuukar o
KaJMs Ha3bIBAIOT PACMEOPUMBIMU CIMEKIaMU, @ UX KOHLIEHTPHUP
— orcuoxkum cmexnom. Kak comu cimaboi KUCIOTHI, HX B
FOTCSI THAPOJIU3Y M IPU 3TOM HPOSIBISIOT MICIOUHYIO
JIMKAT HaTpHs uMeeT OO0JIbIIOE IPAKTHIECKOE 3 HUE

WSt
bIe

OJTHBIE pac bl TIQEBEPra-
Kiro. 1 HKaTOB C
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* B NpOMBILLNEHHOCTU CUNUKAT HATPWUsi MOMNy4YatloT CnnaBfeHnemM
KBapL,EBOro necka ¢ coaow 1 AeNCTBUEM Luenoyen Ha aMopHbIN ANOKCUA, KPEMHUS:

SiO2 + Na2COs —— Na2SiOs + CO2T SiO2 + 2NaOH — Na2SiO3 + H20

’Kunkoe CTEKIIO MPUMEHSFOT TIPH W3TOTOBJICHWH HETOPIOYEi TKaHH, JIPEBECHBIX
m3nenuii, 6ymarn. OHO HCIIONB3YETCSI B KAUECTBE CHIIMKATHOTO KJIesl, a TakKe IpH
M3rOTOBJICHUU KHCJIOTOYIOPHBIX OCTOHOR.

* KBapy * MeTaKkpeMHueBasi KNCIOTa * CUNTUKATbI * XXUOKOe CTeKro *

- NMpruMmeHeHUe n npoBepKa 3HaHUN

1. YUto oun004HO 1J151 AMOKCUAA KPeMHMA?

A) cocTaBisieT OCHOBHYIO 4acCTh I1eCKa
B) pacTBOpsieTcs B INIAaBUKOBON KHCIIOTE
C) KpuCTaIUTBI HA3BIBAIOT KBAPIIEM

D) umeer MosIeKyIsIpHOE CTPOCHUE

E) naBuTCs pu BBICOKOHM Temmeparype

2. Kakoe BbIpaieHne He OTHOCHTCS K MeTaKpeMHHeBO# Kucjore?

A) npu HarpeBaHWH PACMaacTCs Ha Ba OKCHAA

B) BOOHBII pacTBOp OKpaNIMBaeT JTaKMyC B KPACHBIH [IBET
C) cnabee yroJibHOH KHCIOTBI

D) conu Ha3BIBAIOTCS CHITMKATAMH

E) B Boze 0OpasyeT KOJTOMIHBIH pacTBOP

3. 3aBep11mTe CXE€MbI U YKAKUTE YPABHCHUS OKUCIUTECJIbHO-BOCCTAHOBUTE/IbHBIX peammi’l.

1. SiO2+ Mg —— 2.8i02 +3C 3.Si0, + 2NaOH ——
4. SiO2 + 4HF —» 5.Si02 + CaO — 6. SiO2 + Na2CO3 ——
4. 3aBepuInTe CXeMbl peaKluii, MPOTeKaHHE KOTOPbIX BO3MOXKHO.
1. NazSiOs +2HCl —» 2. CaSiO3 + NaCl —» 3. NazxSiO3 + H2O + CO; —»
4. NaxSiO3 + H.0 —» 5. Na2SiOs3 + CaCl —

5. 3aBepmnTe CXeMbI pealcuni'l, NMPOTEKAHUE KOTOPBIX BO3MO’KHO.

1. Si0s + H:0 -4
2. KxSiOs3 + 2HCl —»
3. K2Si0s3 + H2CO3—

6. Ilepeunciure M 00bSICHUTE 00LIME M OTIMYHTEIbHbIE 0COOEHHOCTH KBAapLEBOIo MecKa U
CHUIMKAreJIs.
+

. Xt . +Y,t . +Z .
7. Onpenenure Beiecrsa X, Y u Z. Si > 8i0: ¢, Na:SiOs ﬁHle X
8. CocraBbTe ypaBHeHHsl PeAKIMil MOJIyueHHs CHIMKATA KAIHS M3 JHO a KpelrHus
JIBYMsI crIoco0aMu. l

9. CocraBbTe YpaBHEHME pPEaKIUH, l'lpOTeKalOI].leﬁ npu_TpasB CTCKJIa €CCHUHU

Y30pOB Ha CTEKJIe). P
°* rmaBa7-° An HTbI pynn epopa ° 137




nPI/IPO,D,HbIE COEOUHEHWUA KPEMHUA U NX NPUMEHEHUE B
TEXHUKE

” — Ha ocHoBe kakoro npu-
pPOAHOro coeanHeHus
KpeMHus Nioau ewe B
KaMeHHbIN BeK U3rortaB-
nveanu opyaus Tpyaa?

[

NesaTenbHocTb N3yyeHne cBoMCTB OObLIYHOrO cTEKNa

O6GecneyeHune: 4 TOHKOCTEHHbIE CTEKIsIHHbIE TPYOKM ANWMHHON 5-6 cMm 1 agnameTpom 5-6

MM, rBO34M TaKOW Xe ANnHbI, CMTMPTOBKa UK ra3oBas Namna, KOHLEHTPUPOBaHHas consHas

KMcroTa 1 KOHLUEeHTpupoBaHHbIn pactBop NaOH, ctakaH, Ha ¥ 3anonHeHHbI BOJOW.

Xoa pabotbi: Onyctute ogHy CTEKMsAHHYI0 TPyOKy B COMSIHYI KWCMOTY, OPYryio — B

pacTBOp LLernoyn 1 B TedeHne 1-2 MUHyT HabnopaTe 3a Tpybkamu. [lepxxa oanH KoHel,

TpeTben Tpybkn B pyke, OPYron ee KOHeL, HarpenTe Ha CNMPTOBKE A0 KPACHOro KaneHus

1 BLICTPO 3TOT KOHeL, TPYOKM onycTuTe B BOAY B CTakaHe.

ToyHO Tak e nocTtapanTecb OAUH KOHEeL, rBO3As HarpeTb 40 KPACHOTO KaneHus.

4-10 CTEKNSAHHYIO TPYOKY, AepXka PyKOW 3a KOHLibl, HarpenTe nocepeanHe 4o Tex nop noka

CpefHsia YacTb ee He pacnnaBnUTCHA U He NOBUCHET.

O6cyauTte pesynbTaTthbi:

— MoXHO nn cka3aTb Ha OCHOBAHWM OMbITOB, YTO CTEKIO — XMMUYECKW MHEPTHOE BELLECTBO?

—[Mouemy cTeknsiHHyt0 TPYOKY yAanoch HarpeTb [0 KPACHOrO KarneHwsl, a reo3ab — He yaanoch?

— Y70 NponsoLwuno ¢ packaneHHbIM KOHLOM Tpybku, korga ee onyctunun B Boay? Kak Bbl
06bsICHNTE 3TO ABNEeHne?

— Bce nn Tunbl cTekon Tak nosenu Obl cebs npu onyckaHun B BOAy?

— Vcnonb3ayeTcs nn B TEXHWKE CBOWCTBO CTEKOM pPa3MsAr4atbCs U MNaBUTbCA MPU Harpesa-
HUN?

Jmokcna KpeMHHS M pa3indHbIe CHIIMKAThI cOCTaBIAIOT 90% Macchl 3eMHOM
Kopbl. [Ipupo/iHbIE CHITMKATHI UMEIOT CII0XKHOE CTPOSHHE U cocTaB. YacTo ux cocTas
3aIKUCHIBAIOT B BHJIE OKCHJIOB, HAIIPUMED,

nonesoit mmar K;O-Al,053-68i0,
kaomuant Al 05-2Si10,-2H,0
CumkaThl, coziepyKaIiye B CBOeM cocTaBe okcun amoMuaust Al,O3 Ha3pIBAIOT aiio-

MocuauKkamamu. HaanMep, noaesol wnam, KaoJauHum — aJlFOMOCHUJIMKATBI. rOpHI)Ie
IOpPOJIbl B OCHOBHOM COCTOST U3 KBaplia, I0JIEBOI'O 1IiaTa U Ipyrux aJlrtoMOCHIIMKAaTOB

ATIOMOCHIINKATEI {

* [OpHblE NOpoabl, HanpMmep, NoneBown mn’co Bp
JencTBMeM TemnepaTtypbl, BNaru 1 yrinekucroro rasa nocreneHHo wa

noneson wnat KaonnuHnT

"naBHbIA NPOAYKT Pa3NoXeHUs — MUHepan Kadé
6en1oli enuHbI. Mpn pasnoXeHUn ropHeIX Nopos
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HpPIpOI[HBIﬁ AUOKCHUJ KPEMHUS, CUJIMKATBI U I'NIMHA — OCHOBHBIC BH/IbI CbhIPbBSI
CUTUKAMHOU NPOMbILULIEHHOCTIU.

W3 mpoayKToB CHIMKATHOW MPOMBINUIEHHOCTH HAaWOOJbIIee 3HAYCHUE WMEIOT
cmexio, yemenm u kepamuxa (kupnuy, gpapgop, ¢asinc M U3NEHNsI U3 HAX).

Crekno. CoctaB okonHO20 cmekna BhipaxaroT Gopmyioi Na,O-Ca0-6SiO, v
Na,Si0;-CaSi0;3-4Si0». Ero mony4arot croiaienueM mpu 1500°C coztbl, U3BECTHSIKA U
KBapIIEBOTO Tecka (1ecok Oepercst B n30bITKe). BHavane o0pa3yroTcs CHITUKaThI:

Na,CO; + Si0, —t5 Na,SiOs + CO,T CaCOs + Si0, —L5 CaSiOs + CO,T

KOTOpBIC JaJieC, CMEIINBAACH C H30BITKOM AUOKCHUAa KPEMHU, 06paSYIOT CTCKJIO:

Na,S10;5 + CaSiO; + 4S10; _t, Na,Si105-CaSi05:4S10; 06b19HOE 0KOHHOE CTEKITO

* B npousBoACTBE NPOCTOro CTekna, Npu HeobXxoauMOCTK, coay
3aMeHsII0T CMECLIO CyrnbdaTa HaTpua u yrns. B aTom cniyyae cunukat Hatpus obpa-
3yeTcs Mo ypaBHEHUIO:

2Si0z + 2NaxS04 + C —» 2NazSiOs + COT+ 280,71

J171s1 oy YeHHst CTEKOI CO CIenU(UIESCKIMI CBOMCTBAMH, COCTaB UCXOAHON CMecH
M3MEHSIOT. Tak, eciM B UCXOHOW CMECHU COZy 3aMEHUTD IOTAIIIOM, TIOTYYaroT 171)20-
naaskoe (XUMHIECKOe, KanueBoe) cmekio (yp. 1), eciu JOTOTHUTENBHO ellle 3aMEHHUTh
n3BecTHIK okcuioM cBuHI@(Il), oOpasyercsi CTeKo, CHIBHO MPEIOMIISIIONIEE CBET U
Ha3bIBAEMOC XpycmaibHbim cmekiom (yp. 2):

(1) K2CO5 + CaCO; + 6Si0; —5 K,0-Ca0-6Si0, + 2CO,T

XHUMHYCCKOC CTCKIIO

(2) K,CO; +PbO  + 6SiO, 1, K,0-PbO-6Si0, + CO,T
XPYCTaNbHOE CTEKIIO

st monmy4eHus mBETHBIX CTEKOI (2 U b), B MICXOMHYIO CMECh J00aBIISIOT [IBET-
Hble OKcuabpl MeTaiuoB. Hampumep, okcun xpoma(Ill) Cr,Os mpumaer crekimy 3e-
neHbid uBet, okeuy kobanbTa(ll) CoO — cunmii user, okcun Meau(ll) CuO — cune-
3€JIEHBIN 1IBET.

Ecnu B pacrmuaBieHHOE CTEKIIO N00aBUTH HEOOJIBIIOE KOJIMYECTBO MEJIKOpas3-
JIpoOJIEHHOr0 30J10Ta, TO 00pa3yeTcs IPKO-KpacHoe — pyOUHOBoe CIMEKIO.

(b)

Ii
i
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Crex1o0, mosry4eHHoe U3 yrcToro kapua (Si0O2), Ha3bIBAIOT KEAPYEBbIM CIMEKIOM.
B otnuune ot 00BIYHOTO CTEKIA, KBAPIIEBOE CTEKJIO MAJIO H3MEHSIETCS B 00beMe pU
HM3MEHEHUH TeMneparypsl. [103ToMy U3 HETO W3TOTaBIUBAIOT JAOOPAMOPHYIO HOCY-
0y. KBapueBoe cTeKJI0 XOpOIIO NPOITyCKaeT yJlbTpaduoiaeToBsle Jiydu. IDTO €ro
CBOWCTBO HCIIOJIb3YETCs B KBAPLIEBBIX JIAMIIAX, IPUMEHSAEMBIX B MEIULIMHE.

Cmexno — amopHOe TBepaoe BemecTBo. [Ipu HarpeBaHUN OHO pa3MAryaercs, 1
€My MOXXHO NpHIaTh 00y ¢popmy. M3 cTekna U3roraBnMBaiT OKOHHOE CTEKIIO,
CTEKJITHHbIE BOJIOKHA, XUMUYECKYIO IIOCYY U PA3IUUHbIE U3,

Bl)l'-II/ICJ'[eHI/lﬂ, CBSI3aHHBIC C COCTABOM OKOHHOI'0 CTCKJIA

3Hast, 9TO Ha POU3BOJICTBO OKOHHOTO CTEKJIA 3aTPaueHo 3,6 T MECKa, BRIYHCIIUTE MaC-
cy (1) obpazosasmrerocs crexia. M{(Na,O-Ca0-6Si0,) = 478, M(Si0,) = 60.

Pemenue:
Ha ocuoBanuu popmyiter crexna Na,O-CaO-6Si0; MoxkeM 3amicars:

o6paseuy

ecu u3 (6:60) kr Si0, —  obpasyercs 478 xr crekia
To u3 3600 kr SiO; — MOJYYHM X KT CTCKJIa
3600 kr-478kr
B 360
3agaua. CKOJIbKO KHJIOTPAMMOB KakJ0ro u3 ucxoaHbix BemiectB (CaCOs, Na,COs,

SiO,) mnotpebyercs st TPOM3BOJCTBA 956 KI OKOHHOIO CTEKIa.
M (CaCOs3) = 100, M(Na,CO3) = 106, M(Si0) = 60.

X =4780kr = 4,78 T

HemenT. CUITUKATHEIN IEMEHT WJIA TTOPTIAHANIEMEHT — BaKHEHTITHI CTPOUTEITh-
HBI Martepuan. OH TpeacTaBisieT coOOW 3eleHOBaTO-Cepblii mopomok. Ero
MOJTY4aroT 00KMI'OM M3BECTHSKA M TVIMHBI B CIIEHUATBHBIX BPALIAIOIINXCS MeYax.
[TorydeHHBIN TPOIYKT 00KHUTA HA3BIBAIOT KAUHKepoM. KITMHKEp mociie OXIaxIeHus
U3MENBYalOT B TOHKUI MOpOIIOK. B ero coctaB BXOAAT, TNIaBHBIM 00pa3oM, CHITH-
KaThl ¥ aJJIOMUHATHI KaJIbIIHs, KOTOPBIE 00pa3yIoTCsl B pe3ybTaTe B3auMOACHCTBHS
MIPOJYKTOB Pa3NIOKEHUS N3BECTHSIKA M TJINHBI:

CaCO; — CaO + CO,T A05-28i0,-2H,0 —— ALOs + 2Si0, + 2H,0

HU3BCCTHAK TJIMHa

CaO + Si0, —— CaSiO; CaO + ALO; —— Ca(AlO»),

MCTAaCHUJIMKAT KaJIbIHUA MCTaaJIlOMHUHAT KaJIbIIUA

IlemMeHT HCITONB3YETCS B IPOM3BOJICTBE OCTOHA M JKEIIe300eTOHA.

» 3aTBEpaeBaHNe LeMEHTa CBS3aHO C B3aMMOAEWCTBMEM CUM
KaTOB M anioMMHATOB, COCTaBISOLLMX LEMEHT C BOAOMW, MPUBOASILLMM CO BPEMEBEM
06pa3oBaHnio kKaMHeNnogo6HO Macehbl. ‘

BBICOKOM Temreparype. B xone o6xura uznenme
[JIMHBI U3TOTaBIUBAIOT GaphopoBbie U PasHCOB
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KnioyeBble * MIONIEBOM LUMAT * KAOJIMHUT * CUINTUKaTHasi NMPOMbIWMEHHOCTDb *
cnoBa CTEeKJ10 * LeMEHT * KepaMuka *
B 'evvetictive v nposepka snanuin

1. Kakoe BeniecTBO He HCMOJIB3yeTcsl KAK ChIPbe B CHINKATHOI MPOMBINLIEHHOCTH?
A) Al,03-28102-2H.0
B) NaCOs
C) SiO2
D) CaCO;
E) CaSO4-2H.0

2. YKaxuTe CbIPpbe, HCIT0JIL3YEMO€ B IIPOU3BOACTBE 00BIYHOIO CTEKJIA.

A) KBapLeBblil IECOK, COMA, U3BECTHIK
B) xBaplieBbIii MECOK, MOTAIIl, H3BECTHSIK
C) KBapLEeBbIi MECOK, COJIA, MOTAII

D) rnuHa, noTar, u3BEeCTHSIK

E) xBap1ieBblii IeCOK, INIMHA, IOTAIl

3. O0:xuroM Kakoii cMecH I0JIy4alT NOPTIAHALEMEHT?
A) CaCOs + Al203-28102:2H0
B) K2CO; + CaCOs + SiO2

C) CaCOs + SiO:
D) NaxCOs3 + CaCOs + AL203-2Si02:2H.0
E) Na.CO; + CaCOs + SiOz

4. CnaBjieHHMeM KaKHX BellleCTB MOTy4aloT TYTroIIaBKoe CTeKJ10?
1. K2COs 2. CaCOs 3. SiO2 4. Na:SiO;

5. CtekJ10, HIEeMEHT H KepaMUKa — NPOAYKTbI KaKOii IPOMBILIJICHHOCTH?

6. IIpn oTCyTCTBHH COABI B MPOM3BOACTBE OKOHHOTO CTEKJIA KaKoii cmecn% 3aMeHs
CocTaBbTe ypaBHeHHe COOTBETCTBYIOIIEi peakiuu.

7. llepeunciiure XapakTepHble 0COGEHHOCTH XPYCTAJIBLHOI0 U KBaple
8. CocTraBbTe ypaBHeHHs IPeBpaILCHU.
Si —L Si02 — K2Si0s —— HaSi0s
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L] ososuoruncsananus

1. Ykaxure omin604HOe BbICKA3bIBAHUE OTHOCUTEIbHO MOHOOKCH/IA YIJIEepPoAa.
A) ras, nerde Bo3ayxa B) coenunsieTcst ¢ reMOriioOMHOM KPOBH
C) ra3 6e3 3amaxa u 1BeTa D) xucnoTHBIN OKCHT
E) oueHb smoBUTHINM

2. HepelmumTe CX€MBbI B TETPa/lb U 3aBEPIINTE UX.
1. CO + NaOH — 2.CO, +NH; — 3. Cpacy + HoOnap) ——
4.Si0,+ Mg —— 5. Si0, +3C 6. SiO, + NaOH —

3. Yto omin004HO AA AUOKCHIA yTiaiepoaa?
A) ompeensIIoT N3BECTKOBOM BOION
B) pearupyet ¢ maruuem
C) He mpuMEHSAETCS A1 BOCCTAHABIICHNS! OKCHJIOB METAJIIIOB
D) B mpupoae obpa3zyercs B xoze GoToCHHTE3a
E) ¢ Bonoii pearupyet oOpaTimMo

4. IlepennuuTe cxeMbl BO3MOKHBIX PEaKIUil B TeTPa/Ib U 3aBeplINTE HX.
1. Na,SiO; + 2HCl —» 2. CaSiO3 + KCl —»

3. Na,SiO; + HO + CO, —» 4. Si0, + H,O — 5. Na,SiO;+ CaCl, —

5. Kakue BbIpa:keHHsI OTHOCSITCA K yriiepoay?

. 00pasyeT camoe TBepAOe MPHPOTHOE BEIIECTBO

. 00pa3yeT HaubOoJIbIIee YUCIO COSTUHEHHI

. B OCHOBHOM COCTOSTHHHM €T0 aTOM UMEET 2 HeCIIapEHHBIX 3IEKTPOHa
. IMEET HECKOJIBKO aJJIOTPOITHBIX MOAU(DUKALIUI

. BOCCTAHaBJIUBAET OKCHJIbI METAJIOB

. ¢ MeTaJulaMH 00pa3yeT KapOuIbl

AN DN AW =

6. IlepenuiuTte B TeTPaab CXeMbl peaKIHil, M0 KOTOPHIM I'MIPOKAPOOHATHI MpeBpa-
HAKTCHA B KapﬁOHaTbI, U 3aBEepLINTE UX.
1. Mg(HCO3), — 2. Ca(HCOs), + Ca(OH), —
3. Ca(HC03)2 +HCl > 4. NaHCO; + CO, + H,O —»

7. YKka:xkuTe BbICKA3bIBAHHUS, BEPHbI€ OTHOCUTEJIHLHO MeTAKPEeMHHEBOH KHUCJIOTHI.
1. Ipu HarpeBaHMM pacriaiaeTcs Ha JiBa OKCHIa 2. ciadee YroJIbHOM KHCIIOTHI
3. B Bojie 00pa3yeT KOJUIOMHBIN pacTBOp
4. HaTpUEBBIC U KAJIMEBbIEC COJIM HA3bIBAIOTCS PACTBOPUMBIMHU CTEKIAMH
5. oOpasyeTcst MPUCOEANHEHNEM BOBI K TMOKCHY KPEMHHUS

8. Hepeﬂﬂm“Te B TeTpaab CX€Mbl BO3MOKHBIX peaKHI/lifI U 3aBEPIINTE UX.
1. Na,CO3 + H»Si0; — 2. Na,Si03; + H,CO3— 3. Si0, + HF —»

4. Si0, + CaO — 5. Si0,+ Na,COs —

9. YKaxKkuTe cOCTaB 0OBIYHOIO CTEKJA M CXeMbl peaKlui, KOTo;ﬁ: po
MOJIyYeHHH CTeKJIa.

1. CaCO; +8i0, —» 2. CaSiO; + CO; —— 3. N&O-CaQ68i
4.Na,COs + Si0—— 5. Na,;SiO; + CO, 1, SiOs:
10. Cko1bKO0 IUTPOB MOHOOKCH/IA YIyiepoaa (H.y.) eTcsl Qs TMOJTHOT!

genus 400 r okcuaa memu(Il)? M(Cu@®) = 80.
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BBEOEHUE

B OPTAHUYECKYIO XUMUIO |
3HAKOMCTBO C MPOCTEMLINMM

OPIrAHNYECKNMW COEONHEHUAMMU

m l"ITO M3YYAET OPrAHUYECKAA XUMUA

— Y10 06beanHAET NPOAYKTLI NUTaHUA, TONJIMBO, NPUPOAHLIE BONOKHA, MooLLMe
cpeacTBa, Xupbl, 6enku?
— CyluecTBYeT N CBA3b MeXay HeopraHM4YeCKMMU U OpraHMYeCKUMK BelluecTBaMu?

BC].I.[CCTBa, HU3YyYaCMbIC 1O CCTOAHAIIHCTO JAHS, HAa3bIBAJIMCh HECOPraHUYCCKUMHU
BCIICCTBAMM. Hauwnnas c CETOAHAITHECTO AHS, BBI GYHGTC n3ydaTb OPraHU4YCCKUC

BCIICCTBA.

B Hacrosiiiee BpeMst U3BeCTHO Oosiee 25 MUITHOHOB OPTAaHUYECKUX BENIECTB, KOTO-
PbIX, TI0 CPABHEHHUIO C HEOPTaHUYECKUMHU BEIIIECTBAMHU YHUCICHHOCTBIO OKOJIO | MuI-
JIMOHA, HAMHOTO OoJIbIIe. PacCMOTPHUM OJIHY M3 OCOOCHHOCTEH OPraHUYECKUX COC/IHU-

HEHUH.

RN Y LR " CocTaB opraHM4eCKUX COeAMHEHUN

CpaBHI/ITe COCTaBbl OpraHU4ecKnx n HeopraHm4eckmnx COEANHEHUI N OTBETLTE Ha BOMNpOCbI.

HeopraHuyeckue coeanHeHus

H20 | CaCa | NHs | COz | NaCl | HoS04 | HF | AICIs | NaOH | Si02 | KI | H2COs

OpraHunyeckue coeauHeHus

C12H22014
(caxap)

CH3COOH
(ykcycHast k-Ta)

CHa
(meTaH)

CsH1206
(rnokosa)

C2HsOH
(aTwroBbIN cinMpT

(CHs).CO
(aueToH)

— BxoauT nu B cocTaB BCEX HEOPraHWYECKMX BELLECTB KAKOW-TO OOUH N3 3IEMEHTOB?
— Kakoi anemeHT Bcerga npucyTcTByeT B COCTaBE OpraHN4eCckux BewecTs?

— Kak MOXXHO Ha3BaTb opraHudeckme coeanHeHnsa?
— VimeloT nn opraHnyeckune coegnHeHus apyrune obme ocobeHHocTn?

)4 3 YPOKOB OHOJIOTHU BBI 3HACTC, YTO BCIICCTBA, 06pa3y}0LuHe PaCTUTCIILHBIC U
JKUBOTHBIC OPpraHU3Mbl, B OCHOBHOM SBJIAHOTCA OPraHU4CCKUMHU BCIICCTBAMMU. B or-

POMHOM KOJIMYECTBE OPraHMYCCKUEC BEHICCTBA CUHTE3UPYIOTCA U MCKYCCTBCHHD,

IIyTEeM. B MNPOMBIIIUICHHOCTH U HNPOU3BOACTBA OPraHUYCCKUX BCLICCTB
IIWHCTBE CIIYYAaCB B KAaUC€CTBC HCXOAHOI'O CBIPbA HCIIOJIB3YHOT HE
ras, KaMEHHBIN yroJjb, JPpEBECUHY, a TAKXKE CEITbCKOXO03STMCTBCHHBI

OTXOAbI CEIIbCKOXO03SMCTBEHHOTO IMpOU3BO/JICTBA.

JpeBecnHa, IpOAYKTHI MUTAHUS (MSCHBIE U MYy
JIOKHA U TKaHH, MOIOIIME U KOCMETUYECKHE CPEJICTBA,
napaThl, IJIACTMACChl, Kay49yKH, TOIIIMBQq KUPBI, YT
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SIBIISIIOTCS OPTaHMYECKUMHU BEUIECTBAMHU WM MPOAYKTaMH, MaTepualiaMu U H3Jie-
JTUSIMU U3 OPTaHUYECKUX BEIIECTB (2).

-

(a) OpraHunyeckue
BelLecTBa,
NpoayKTbl,
mMaTepuanbl
1 nsgenva
N3 HUX.

» Cocmas, cmpoeHue, c60ticmea u cnocoobl NOYYeHUs OPSAHUYECKUX COeOuHe-
HUll uzyuaem pasoei Xumuu, Ha3vleaemblll OPAHUYECKOU XUMUeEll.

ITockonpKy OpraHu4ecKre CoeTMHEHHs SBISIOTCS COSAMHEHUSIMH yIieposia, TO
Op2aHU4ecKylo XUMuio MOXXHO TaKKe Ha3BaTb Xumueli cCOeOuHeHull y2aepood.

* HekoTopble coeanHeHust yrnepoaa — okcudbl yanepoda, yaorb-
Hasl Kuc/ioma u ee conu, kapbudbl Memarsiog NPOSIBISAOT CBONCTBA HEOPraHUYECKMX
COEAMHEHWIA; MO3TOMY OHU U3Yy4aloTCs B pasferne HeopraHM4YeCcKon XUMnU.

Ilo MPOUCXOXKACHUIO OPraHNYCCKHUEC BCIICCTBA YCIIOBHO MOXXHO IMMOAPAa3ACINTh
Ha npupodele, UCKYCCNIBEHHbLE U CUHRmMEMUYECKUE OpeaHUu1YeCcKUue coeouHenusl.

* UckyccTBeHHbIe opraHn- | * CUHTeTU4YeCKue opraHnye-

* K npupoaHbIm op-

raHn4YeckMm coeau-
HEeHVAM OTHOCATCA
pacTuTenbHbIe U
CMMBOYHbIE Macna,
HedTb, NPUPOAHbBIN
ras, NpUPOAHLIN
Kayyyk un ap. OHun
Takxe BXoAAT B CO-
CTaB LWepCTH, MAca,
Aanua, ceipa, ape-
BECWHbI, (PPYKTOB 1
OBOLLEN.

Yyeckue CoefMHeHns no-
nyyarT XMMUYECKOW ne-
pepaboTKon NPUpPOaHbLIX
OopraHn4yecKkux BeLlecTB;
Hanpumep, aueTaTtHble n
BMCKO3HbIE BOJIOKHA, He-
roproune KnHo- u goTo-
maTepuansl, 6e3abIMHbIN
NMOPOX — UCKYCCTBEHHbIE
opraHuyeckue coeguHe-
HUA, Nony4yeHHble npe-
BpalleHnem uennnosbl.

CKune coeMHeHns nony4a-
10T CUHTETUYECKAM NyTeM —
nyTem COefIMHEHNs Npoc-
TbIX MOnekyn B 6onee
cnoxHsle. Hanpumep,
peavHa, MotoLme cpea-
CTBa, JleKapCTBEHHbIE
npenapatbl, CUHTETU-
YeCKMI KayyyK 1 BOSOKHA,
nnacTMachkl — CUHTETUYEC-
Kue opraHudeckue coegu-
HeHus.

B cocrap OpraHn4cCKux COCIMHEHMI KpOMC aTOMOB YTIJICpOJa, Yall€ BCEro BXo-

ISIT aTOMBl 6000poda u Kuciopoda. OpraHudecKue COCTUHEHHS MOTYT TaKKe C
JepKate azom, ¢ocgop, cepy, eanoeervl, Mmemanivl U P IPYTAX HIEMEHTOB.

[IpocTelMu Mo cOCTaBy OpraHUYECKUMU COETMHEHUSIM
JIOpOABl — COEIMHEHUS, COCTOSIINE U3 yriaepoda U BOAOPONa,

CH,, nponan CsHg, 6yran CsHio 1 ap.

K opranudeckuM COEIMHEHHSIM, COCTOSIIMM U3 Y
pona, otHOCSTCS ATHIOBEIH criupT CoHsOH, arx
CH3;COOH, ratoko3a C¢H 1206 u ap.
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AMHHOKHCIIOTHI U OEJIKM — OPTaHUYECKHE BEIECTBA, COJICPIKAIINE, B OCHOBHOM,
4 snementa — C, H, O u N.

e 1o XIX Beka BeLiecTBa MO NPOUCXOXAEHUIO noapasaensany Ha
HeopraHnyeckme n opraHmyeckme. Cumtanochb, YTO OpraHMYeckne BELLEeCTBa Henb3si
CMHTE3MNpPOBaTh B NabopaTopumm; OHM 06pa3ytoTCs B XKMBbLIX OpraHu3mMax nog BIAnsitHNEM
“YM3HEHHON cunnbl” (sumanucmu4yeckas Teopusi). OgHako, HemeLkme yyeHble — ©.Benep
n ®.Kekyne, dpaHuysckuii xummnk M.bepTno n pycckuin ydeHbin ®@.ByTnepos, cuHTE3n-
poOBaB M3 HeopraHW4Yecknx BELLECTB OpraHMyeckue, nokasanvM BO3MOXHOCTb B3aUMO-
npeBpaLLeHNsl HeopraHMYeckMX M OpraHUYecKkMx BeLecTB, MOATBEpAMB MAOED, YTO
MeXay HEOPraHMYEeCKMMU U OpraHNYeCKMMM BELLIECTBAMUN HET PE3KOW rpaHuLbI.

M.Bepti0 * CHHTE3HpOBaJl MHOTO OPTaHUYECKHX BEIIECTB (METaH,
(1827-1907) alneTuieH, OCH30J, STHJOBBIA CIUPT, MYPaBBUHYIO
DpaHIy3cKuii KHCIIOTY, XUpbI U jp.). [Ipucoennnenrem Bojgopoaa K
XUMHIK aleTWIEHY TOJIyYUII 3TUIEH, @ U3 HEero ATaH.
N
®.Benep * IIpoBoaun uccnenoBanus B 00JIaCTH OPraHUIECKOH U
(1800-1882) HEOpraHn4deckoil XuMuu. OTKPBUT IUAHUCTYIO KHCIIO-
Hemenkuii XUMHUK Ty (HCN), monmy4ni amoMUHHN, OSpIIUIAI U UTTPUi
(Y).

A.Kounoe * Ykazan Ha 4-BaJIGHTHOCTh yTiepoia (COBMECTHO C
(1818-1884) ®&.Kekyre), cHHTE3MPOBAIT PSI OPTaHUIECKUX KUCIOT,
Hemenkuii XUMHUK 0Ka3aj BO3MOXHOCTh MOJTYYEHHS YTJIEBOI0PO/IOB ITy-

TEM DJICKTPOXUMHUYECKOTO OKHCIICHUS coeit Kap6OHO-
BbIX KHCJIOT.

Opranudeckre BEMECTBa, B OTIIMYNE OT HEOPTAaHUYECKHMX, UMEIOT PS 0COOEH-
HOCTEH; HEKOTOPbIE M3 HUX MPUBEICHBI BHU3Y:

1. Bonbluuncmeo opeaHuveckux Gewecme 20piouu; 2openue Memana, Hepmu,
OeH3UHa, ceeylU, OPeseCUtbl 6AM XOPOULO U3EECHHO.

2. Bonbuuncmeo opeanuieckux 6euecms — 6eujecmed MOoaeKyIsipHO20 CIMpPOeHusl,
cooepaicauue HenosipHble U a0 NONAPHbIE KOBAIEHMHbIE CES3U.

3. B opeanuyeckux coeOuHeHusIX amomvl yenepooa coeOUHIIOMcs Mexcdy coooll,
0bpasys nunelinvle (a, b), pazeemenenusie (c) u 3amxHymole (d) yenu:

HHH
o mmww Ve e
H-g-gH H-b-gof-fo H--C-oon 2
H H H H HH H H H; C
sran C,Hg 6ytan C4Hio u300y 4Hio IUKJIOTE

(a) (b) (d
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Otot (3-i) MyHKT ABJSIETCS OAHUM U3 TOJIOKEHUH TEOPUH XUMHUYECKOTO CTPO-
€HUs opraHndeckux coenuHeHuil (ctp. 147). Iloatomy 3Ta Teopus, npuHss 4-Ba-
JICHTHOCTH YTJIEPO/ia B OPraHUYECKUX COCIUHEHHUSX M BO3MOXKHOCTH aTOMOB yT-
nepona o0pa3oBBIBATH MTOIOOHKIE IIETIH, TEM CaMbIM OOBSICHHUIIA U OJIHY U3 IIPHYUH
MHOr000pa3usi OPraHUYECKUX COEIUHEHUI.

4. Opeanuueckue coeOunenus 0opaszyrom comonocuveckue psaovl (cmp.152).

5. s opeanuyeckux coeOunenutl Xapakmepro seieHue uzomepuu (cmp.148).

* OpraHn4eckKkue coeauHeHUsA ¢ opraHn4yeckasa XxmmMmwusa * 0COBEeHHOCTH
opraHn4eckKux coeguHeHun *

_ NMpumeHeHue u NpoBepKa 3HaHUN

1. Yo u3yyaeT opraHuveckasi Xumus?

2. Onpez[emne OpraHuveCcKue BeuecTna.

1. U3BECTHSK, TOJTOMHUT A)1,2,3

2. caxap, 3TUJIOBBII CITUPT B) 1.3

3. npuUpoAHbLil TUIIC, MPaMop O) 1,2

4. 6enku, KUPLI D)24

E)2,3,4
3. Ykaxurte ¢popMyJibl OPraHu4ecKHX coeTUHEeHMIi.

1. A14C3 A) 1a2’374’5’6
2. CH;COOH B) 1,2,3,5,6
3. C:HeO C)23
4. H:COs D)2,3,6
5. CCls E) 2,3,5,6
6. CHa4

4. IlouemMy yroJibHYI0 KHCJIOTY U ee COJTH He U3y4aloT B OPraHu4yecKoi Xumuu?
5. Ilepeuncaurte XapaKkTepHbie 0COOEHHOCTH OPraHUYECKHX COeTHHEHMIi.

6. Kak MmHoroo0pa3ue oprannyeckux coeJUHeHUH CBA3aHO ¢ 0COOEHHOCTSIMU dJIeMEHTAa
yriaepoaa?

7. Kakue ABa 3j1eMeHTa BXOASAT B COCTAB 00JbIIMHCTBA OpraHuyeckux coennnennii? Ka-
KHe JBA CJOKHBIX BellleCTBa Bceraa 00pa3yloTcs NPU UX CKUTAHMH?

8. HepeqncnnTe HMEHA YUYCHBbIX, BHECIIHX 3HAYNTEIbHBII BKJIAJ B pa3BUTHE OPraHu-

yeckoii xumuu B XIX Beke.
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m TEOPVIFI XUMUYECKOIo CTPOEHUA OPTAHUYECKUX COE-
OWHEHWWA. KNACCUPUKALIUA OPTAHUYECKUX COEQUHEHUN

? — MNoyeMy opraHuyeckue BellecTBa — ITUIIOBbIM CNUPT U AUMETUIIOBbLIN 3dup,
umes ogHy u Ty xe coopmyny — C2HeO, obnanaroT pasHbiIMU CBOMCTBAMMN?

OeaTenbHoCTb TN ENTERPELIVEY

OGecneyeHue: Habop AeTarel LWapoCTePXKHEBbLIX MOAeNein Moneky’l.
CobGepuTte BO3MOXHbIE Mofeny Monekynbl CsH1o 1 OTBETbTE Ha BOMPOCH!.

— CKONMbKMMK MOAENsiMM MOXHO M300pasuTb yrnesogopos coctasa CaH10?

— Kakyto BaneHTHOCTb MMEET yrnepos B 3TUX MOAensix?

— OTpaxatoT N1 cobpaHHble Bamu mogenu opmynbl a n b?

— Kak Bbl AymaeTe, oAMHaAKOBbI /M CBOWCTBA YrNeBoAopOoAoB — H-ByTaHa 1 n3obyTtaHa?

H H
AN
ey 15y
(a) H—C—C|:—(|:—C—H (b)H—(|:—(|:—(|3—H
I|-|HHI|-| <— C4H1o — H H H
H-OyTaH, tkun. = — 0,5°C n3obytaH, twn. = —11,7°C

B cepenune XIX B. pycckuil yuensii A.M.ByTnepoB BeIIBUHY meoputo xumuye-
CKO20 CIPOEHUSL OP2AHUHECKUX cOeOuHeHUll. PacCMOTPHM HEKOTOPBIC U3 €€ MOJI0KSHHI.

1. Amombl 8 MOIEKYIAX OPeAHUHECKUX BeujeC8 COeOUHEHbl 8 ONPedeneHHOl
NOCIE008AMENLHOCIU CO2NACHO UX BAICHMHOCIU.

* [1opsi0ox coeduneHus: amomoe 8 MOIEKyJie HA3bl6aom XUMUYECKUM CHIpOeHUEM
eeuiecmea.

v \" A.M.ByT1epos * Co3maTesb TEOpHH XUMHIECKOTO CTPOSHHS OpraHudec-
A (1828-1886) KMX coenuHeHud. MccnenoBan M30MEpHIO MHOTHX
Pycckuii XuMuK OpraHUYeCKNX BEIIECTB, a TAKXKE OCYIIECTBHI CHHTE3

psizia OpraHU4EeCKUX COCIMHEHUI.

Hanpumep, xumudgeckoe ctpoerne Mosekyn merada CHa, nporana C3Hg u 6yrana
C4Hi uzo0Opaxkaercs ciemyrommm 00pa3oM:

Meran CHy IMpomnan CsHs bytan C4Hio

Il‘ H H H

nonHas CTpyKTypHas chopmyna u—(ls—n
H

COKpallueHHasa CTpyKTypHasa chopmyna




W3 3Toro noioxeHust TEOPHUU MOXKHO CHACJIAaTh BBIBO: Kasicooe opeaHu4eckoe ee-
ujecmeo umeem O00HO XUMUYECKoe CmpoeHue.

2. Csoticmea seujecme 3a6UcAaAnt He nmojlbKo om Ux Ka4ecmeeHHozo u Kojudec-
MEEHHO20 cocmaesd, HO U OM XUMUYECKO20 CMPOEHUSL MOJIEKYIL.

W3 pe3ynbTaTtoB AEsSTEIBHOCTH CIEYET, 4TO e B yrieBogoponae CsHio n3ameHnTs
TIOPSIZIOK COEIMHEHHs aTOMOB YIJIEpOoja, TO MOJIyYMTCs JBa BEIIECTBA C Pa3HBIMHU
CBOIicTBaMU — Oyman 1 uzobyman. Takue BellecTBa Ha3bIBAIOT U30MEPAMIL.

To ke caMoe MOXHO CKa3aTb OTHOCUTENBHO 3THioBOro cmpra C:HsO n aume-
tunoBoro 3¢upa C,HeO:

HH H H
|| | I
H- ?— ?— O-H H—(IJ—O— (|J—H
H H H H
stunossiit cnnpt CoHgO anmeTunosbiii agup CrHqO
XUAKOCTb, knnswas npu 78° C; ¢ Bogomn cmeLun- ras, (kunut npu —24° C), B Boge mano
BaeTCs B MOObIX COOTHOLLEHMSIX, BCTyMaeT pacTBOpSIETCS; He BCTyMaeT B peakumio
B peakuuio ¢ HaTpuem C HaTpuem

CrnenosarenbHo, 3TrinoBbli ciupt (CH3—CH>—OH) n numerunossiii a¢up (CHs—
O—CH3) sBstoTCs: M30MepaMu ApYT apyra.

* Bewecmsa, umerougue 0OUHAKOBbIL COCMAS MOJEKVI, HO PA3HOe XUMUiecKoe
cmpoenue u NomoMy pasiudarowuecs opye om opyed CE0UCmeamu, HA3bIBATOMCSL
uzomepamu, a camo seneHue — u3omepueil.

Takum oOpa3omM, MHOT0OOpa3ne OPraHNYECKHX BEIIECTB TEOPHUS XHUMHUYECKOTO
CTpOCHUSI OOBSCHUIIA HE TOJIBKO CIIOCOOHOCTBIO YETHIPEXBAJICHTHOT'O YTIIepoa 00-
Pa30BBIBATh HEPA3BETBICHHBIC, PA3BETBICHHBIC U 3aMKHYTHIC LIEMH, HO TAKXKE U SIB-
JICHHEM U30MEpHH.

* B HacToslLLee BpeMs OCHOBbIBasiCb Ha 2-€ MONoXeHne Teopuu
CTPOEHUSA, CUHTETUHECKNMUN MYTAMUN — U3MEHSIA CTPOEHME MOEKY, MONyYatoT BeLlec-
TBa C HEOOXOAMMbBIMM CBOMCTBaMM (lekapcTBa, kpacutenu n gp.).

CaMBIMU TIPOCTEHITUMH 110 COCTABY OPraHHYECKHMHU COCJMHEHHSIMH SIBIISIOTCS
Yenego0opodsl. B 3aBHCUMOCTH OT TOTO 3aMKHYTa WJIM HE3aMKHYTa YTIICPOIH,
LeNb, YIJIEBOIOPOBI ITOAPA3ACIAIOTCS Ha YukiuuecKue U ayuxkiuyeckue (anaaru-
geckue) (cxema 1).

AUMKIMYECKUE YTIIEBOIOPOIBL, B CBOIO OUepe/ib, ICJISTCS HA 71

HpeeNIbHbIX YTIICBOAOPOJOB HPUCYTCTBYIOT TOJBKO

MOJIEKYJIaX HEMPEICIbHBIX YTIIEBOJOPOIOB TaK
C=C cBs3u.
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Cxema 1

1— YTJIEBOJAOPO/AbI —l

AIMKJIHYeCKHE YIIeBOI0POIbI IukIMYecKue yrieBoxopoabl
(c OTKPBITO# YIIIepOIHOI! LETIBIO) (c 3aMKHYTO#1 yrJIepOAHOM LETEI0)

! ) ! )

IIpeneabHble HenpeneabHbie AJMIUKINYECKHe ApoMmaTnyeckue
YIJ1€BOI0PObI YIJ1eBOAOPOIbI YIJ1€BOI0POIbI YIJ1€BOI0OPOIbI
(Anxansl) CaHozni2 Anxenpt CnHon: Huknoankab CaHan lll
CH4 meTan CH=CHz smen /CEZ H._ /(' . H
. =S
H3C _ CH3 3TaH M H2C| Cle I ./ \\I |
CH=CH aueruien \ AR
H H N
Aunkagyenst CoHzn2: 2C\ i £H: H/( \L'/( “H
CH>=CH- CH=CH. CHx |
JUBHHUI [MKJIOT€KCaH 18
OeH301

Bce oprannueckue coeMHEHUS MOKHO pacCMaTPUBATh KaK YIJIEBOJOPOIBI H UX
npousBoaHble. CoeanHeHUs, 0Opa30BaHHBIE 3aMelleHHeM aTOMOB BOJIOpOJa Ha
JIPyTHE aTOMBI WM TPYIIBI aTOMOB, HAa3BIBAIOTCS NPOU3BOOHBIMU Y21e8000pP0008.
Hanpumep, B nocneaneii kosjonke tad. 39.1 npuseneHsl GOpMYIIBI psifia POU3BO/I-
HBIX METaHa — MPOCTEUIIEro MPEICTABUTENS IPEIEIbHBIX YTIEBOIOPOIOB.

[IpuBenennsie B Tabmuie atoMel u rpymmsl atromoB —Cl, —OH, -CHO, —-COOH,
—NH, Ha3BIBAIOTCH QYHKYUOHANLHBIMU 2PYANAMU.

Tabnuua 39.1. OcHOBHbIE (OYHKLMOHAMbHBIE IPYMMbl U KIAcChl OPraHNYeCKnX COeAUHEHNI

@ynkuuoHaabHas rpynna | O6mas ¢opmyna kiacca IIpumepsl
l'an=F, Cl, Br, 1 R* —Tan CH;-Cl
TaJIOTeHBI raJoreHONPON3BOIHbIC XJIOPMETaH
-OH R - OH CHs - OH
TUIPOKCUIIbHAS Tpynna CITUPTBI MCTaHO
—-C unu -CHO R-C CHs - CHO
SH H aleTanbAerua
IpAETHIHAS TPYIIa QTBIETHIBI
0 0
b Y/
—¢7 wm-COOH R-c CH; - COOH
\OH OH YKCYCHast KHCJIOTa
KapOOKCHIIbHAS TpyTIa KapOOHOBBIE KHCIOTHI
-NH2, -COOH H>N - R-COOH HoN — CH2 — COOH
AMHHOKHCIIOTHI AMHHOYKCYCHasl KUCJIOTa

DynKyuUOHANbHAA 2PYNNA — AMOM UTU 2PYNAA
amomos, KOmopdasi onpeoensien XapaKmepHvle Xumi-
yecKue C8OUCMBa 8euecmsa U e20 NPUHAOIEHCHOCMb
K OnpedeneHHOMY KAaccy cOeOUHeHUll.

* Knacc — cosoxynnocmys éeugecms, cooepacauas 8
c8oemM cocmase ONpeoeieHHYI0  (DYHKYUOHATbHY




SPYINY U NHOMOMY 001a0a0WAs XAPAKMEPHBIMU XUMULECKUMU CEOUCTNBAMU.

B Tabnuue 39.1 mpuBeneHbl OCHOBHBIE (PYHKIMOHAIBHBIE TPYIIIBI H COOTBETCTBY-

FOIIMEC UM KJIIACChbl OPIraHNYCCKUX COCﬂHHeHHﬁ.

o6paseuy

CTpyKTypHBIEe (hOopMYJIbI
Uro MoXeTe cKa3aTh Ha OCHOBAaHHMHU CTPYKTYpHBIX opmyn 1, 2 u 3?

[ 2 ] CH; CH;,

|
CH;3-CH>—CH,—CH>—CH3 CH; - CH - CH; - CHs3 CHs - ﬁ? —CHs

OtBer: CHs
—1, 2 n 3 — nzomepsl yriesogopona CsHj,, Tak Kak UIMEIOT OJIMH U TOT JKE€ COCTaB.

— B xaxmoit mosexyne 4 C—C (aemomsiproif) 1 12 C—H (cmabo momsipHoit) cBsizeit.
— B kaxmoi MOJIeKyJIe aTOMBI U TPYIIITBI aTOMOB BparatoTcst BOKpyr C—C o-cBsi3u.

3aganue. YuursiBas 3HaueHue yriia C—C—C (=109°), onpenenute, Kakoe — IJIOCKOE
WM TpexMepHoe (TIPOCTPAaHCTBEHHOE) CTPOSHHUE UMEIOT 3TH TPH MOJICKYJIBL.
OtBet o0oCHYHTE.

* TEOpUA XUMMYECKOrOo CTPOEHUS OpPraHUYeCKUX COeAUHEeHUA °
XUMUYecKkoe CTpoeHMue * usomepus * PyHKUMOHAnNbHaA rpynna °©
Kraccbl COeAUHEeHUN *

- NMpumeHeHMe ¥ NpoBepKa 3HAHUM

1. Ykaxure omin6ouHoe Boipa:keHue. CoriiacHo TeOpuu XMMUYECKOT0 CTPOeHHs ...

A) B MOJIEKyJIaX aTOMbI COEJUHEHBI B ONPEIEICHHOM HOPSIIKEe

B) nopsiiok coeqHEHNsI aTOMOB BIIMSIET Ha CBOMCTBA BEIIECTBA

C) ¢ u3MeHeHueM MopsiiKa coefuHeHns aToMoB C M3MEHSIOTCs CBOMCTBA BEIlleCTBA
D) cBoiicTBa BeliecTBa HE 3aBUCAT OT €0 XUMUYECKOTO CTPOCHHS

E) nopsanok coeHeHst aTOMOB B MOJIEKYJIE — €€ XMMUYECKOE CTPOECHHE

2. OnpeaesnTe H30Mephl.

1. C;HsOH 2.C3H,OH 3. CH3-O-CH;3 4. CsH7—0O-CsHy
A)1,3 B) 2,4 O 1,2 D) 2,3 E)3,4

3. IlepeuncanTe HECKOJIBKO 0COGEHHOCTEM, OTIMYALINX H30MePbI APYT OT Apyra.

4. Kakue 1Be 0CO0eHHOCTH H30MepPOB OIMHAKOBbI?

5. CocraBbTe cTPYKTYpHBIE (hopmyJisl cepoyriepoaa CS:, nuxaopmerana CH:CL: u 6yrana

CsHio.

6. Yem 00yc/10BJ1€HO MHOT000pa3ue YrjIeBOI0POAOB MO UX YHCIY, COCTABY U CTPOEHHIO?

7. Hanumure yHKIMOHAJIbHBIE TPYNIbI CIUPTOB, A1bJAETHA0B U KAPOOHOBBIX KHUC
8. B yeMm oTIMYMe HMKJIMYECKHX YT/I€BOJI0POA0B OT AMKINYECKHX? ’
9. KT0 BbIABMHY.1 TEOPHIO XHMHYECKOI0 CTPOCHUS OPraHHYEeCKHX COe,

10. Kaxas ¢opmyJia BemecTBa — MOJIEKYJISIPHAS WM CTPYKTYPHa$l mpes
uHdopManuu o cBoiicTBax BewecTsa?
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n YrnmeesoaorPoOabl

m rIPE,D,EJ'IbeIE YIrMeEBOAOPOObI (ankaHbl). METAH

-B GblTy N TeXHUKe Ucnonb3yeTcs B Ka4eCTBe TOMNJIMBA; Cbipbe ANA nony4vyeHus
MHorux BewecTtB. O kKakoM BellecTBe ugeT peyb?

TSR LT a0 [lonyyeHue MeTaHa n psii ero XMMM4YeCKUX CBOMCTB

OGecneyeHue: LWITATMB, NpobKa C ra3o0TBOAHOM Tpy6KoW, aueTaT HaTpusi, NaOH, cTynka,
pactBop KMnO4, 6pomHas Boga, cnvpToBka, 3 NpoGupKn, CNnyku.

Xopa pab6otbl: Nepemeluante B CTynke auetaTt HaATpUsa C MMOPOKCMAOM HATpusa U nepe-
CbiNbTe CMeCb B Npobupky. 3akpenune Npobupky B LUTATMBE B rOPU3OHTANIbHOM MOSIOXKe-
HWUW, BAEHbTE B Hee NpobKy C ra3ooTBOAHOW TPYyOKOW M HarpenTe cMecb. 3axrute ras,
BbIXOASLLMIA N3 ra300TBOAHOM TPYOKM, M 0OpaTuTe BHUMaHUe Ha nnams. 3aTem, NoTyLUuB
nnams ropsillero MeTaHa, nooYyepeaHo NponycTuTe MeTaH Yepe3 OpomHyo Bogy M pas-
6aBneHHbI pactBop KMnO4 1 cneante 3a nponcxoasmm.

O6cyauTe pe3ynbTaTthbl:

— Kakum nnameHeM roput MeTaH Ha Bo3gyxe?

— MpowncxogaT N nameHeHust ¢ 6pomHo Bogon n pacteopom KMnOs npu npoxoxaeHuu
Yepes HUX MeTaHa?

— Kak Bbl oymaeTe, B Kakue Tunbl XMMUYECKUX peakLmin MOXeT BCTynaTtb MeTaH?

Yeneso0opoovr — sewecmea, monexynvi KOMOPLIX COCMOAM U3 AMOMOB Y21epooa
U 6000p00a.

* Ayuxauueckue yene6o00poobl, 8 MOAEKYIAX KOMOPBIX AMOMbL Y2Aepooa coeou-
Henvl oounaprou C—C c8:3bl0, HA3bIGAIOMCS NPEOEAbHLIMU Y21€6000PO0AMU.

Hampumep:
H H H H H H H H H
H H H H H H H H H
sran CoHg nponan C3Hg 6yran C4Hio
H;C - CH; H;C - CH; — CH;3; H3;C - CH; - CH, — CH;

Hwxe npuBeneHbl pucyHKH MoJeNeil MOJIeKyJl MeTaHa, 3TaHa u OyTasa (a, b, ¢).
W3 mMopeneit cnemyer, 9TO MOJIEKyJia METaHa, a TaKkke JIF000i aToM yriiepoaa B MO-
JIeKyJie IPyTOTo NPEIENbHOTO YTIeBON0PO/a IMEET TETPAdIPUHECKOE LTPOCHHE.

LUapocnep)KHeBble 1 waposblie Mmoaenu

eKyn meTa
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[To Meowcoynapoonoii nomenknamype TpeNETbHBIE YIIEBOAOPOABI HA3BIBAIOT
ankanamu. Ha npenplayiieit cTpanuie npuBeaeHbl (OPMYIIbl HEKOTOPBIX AJIKAHOB.
[lepBrIit mpeacTaBuTens ankaHoB —meman CHa.

CpasuuBas ¢opmynsl Mmerana (CHy), sTana (CoHg), mponana (CsHg) u mpyrux
QJIKAaHOB, MOJKHO 3aMETHUTb, YTO KaXKABIH alKaH MO COCTaBy OTJIMYACTCS OT IIpe-
apinymero Ha CH> — memunenogyio epynny. I'pynmy —CHo— Ha3bIBatoT eomonocu-
YecKoll pasHoCmbIo.

* Bewjecmaa, npunaonescaugue K 0OHOMY KIACCY U omaudarouuecs opye om opyea
HA 0OHY WU HECKOJIbKO MEMUIEHOBbIX 2PYNN, HA3bI8AIOM 20MO102AMU.

Mertan (CHa), atan (C2Hg), nponan (C3Hs), 6yTtan (C4Hio), menran (CsHi2) u ap.
— TOMOJIOTH JIpyr Apyra. ['OMOJOrH, pacrnoioKeHHbIe B MOPSIIKE BO3PACTAHUS UX
MOJIEKYJSIPHBIX Macc, 00pa3yIoT comoaocudeckuil psd. PaccMaTpuBaeMblid psijl sB-
TSETCS 20MO02UYECKUM PAOOM NPEOEIbHBIX Yeie8000p0008.

[ * [Mo-rpeyeckun “homoloqos” o3Ha4aeT CXOOHbIN.

CocraB Bcex WICHOB psiZia MOKHO BBIPa3UTh OAHOM o01we Gpopmynoii. Hampumep,
COCTaB aJIKaHOB MOKHO BBIpazuTh o01meit popmynoit CoHoniz, @ MX OTHOCHTENBHYO
MOJIEKYJIsIpHYI0 Maccy BeipaxkeHHeM M (CnHan+2) = 14n+2 (n 2 1), roe n — 0603-
Ha4aeT YKMCJI0 aTOMOB YIJIEPOJia B MOJIEKYJIE aJIKaHa.

Boluncienusi, CBsI3aHHbIE € COCTABOM AJTKAHOB
HazoBuTe ankaH, OTHOCUTEIIFHAS MOJICKYJIIPHAsE Macca KOTOPOro paBHa 44.

Pemenne:
13 Beipaxkenus 14n+2 HaxoAUM YKCIIO AaTOMOB YIJIEPO/a B MOJIEKYJIE aJIKaHa!

M(asikan) = 14n+2 =44; 14n=42; n=3.

o6paseuy

3Ha4nT, B MOJIEKYJIE aJIKaHa 3 aToMa yriiepo/ia, ero MojekyisapHas gopmyna C3Hs, a
Ha3BaHUE — IMPOIMaH.

3apmava. [ImoTHOCTH O BOZOPOY Ta3000pa3HOro ankana pasHa 29. OnpenennuTe Moie-
KyJSIpHYIO (hOpMyITy allkaHa U Ha30BHUTE ITOT aJIKaH.

Haxo:knenue B mpupoje. Metan B mpupojie 00pa3yercs IpH pa3ioKeHUH 0CTat-
KOB PaCTUTENbHBIX M JKMBOTHBIX OpPraHuU3MOB Oe3 JmocTyma Bo3ayxa (B Ooyorax,
KaMEHHOYTONBHBIX IaxTax). [103ToMy ero WHOrAa HA3bIBAIOT PYOHUUHBIM WIIH
bonomHbiM 2a3om. MeTaH cocTaBiIseT OCHOBHYIO 4acTh (80-97%) mpupoanoro ra3@.

OH NpUCYTCTBYET U B MOMYTHBIX HEMTIHBIX ra3ax.
p
C TeRH
a. Meran
K o1

dusnyeckne cBoiictBa. MeraH —ra3 0e3 1[BeTa U 3aI1axa, nplﬂe HO
4e BO3MyXa. JTaH, MPOIaH u OyTaH — Takke raspl. Ciemyrorniye e
B
174

ankadoB (CsHj, — CisHs2) — xuakocTu, ocTambHbIe — TBEpPABIC BE
BOJIC PAKTHYECKH HE PACTBOPUM.
[Ipoman u OyTaH pu 0OBIYHON TEMIIEpaType aBJe JIETKO
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XuMHuyeckne cBOWCTBAa. MeTaH — XUMHUYECKH ManoakmueHblil. [1prn 0OBIMHBIX
YCJIOBUSIX OH YCTOHYMB K JICHCTBUIO KUCIIOT, IIEJIOYCH, OKUCIUTEIICH; OH He obec-
yeeuusaem OPOMHYIO BOJY U pacTBOp IIepMaHraHaTa Kajusl.

MertaH BCTyNaeT B PEakLUN 3aMeWeHUss, OKUCICHUS U PA3TONCEHUS.

L. B peaxyusax 3amewenuss C—H cea3v paspvieaemcs u amom H 3amewaemcs
opyeum amomom. Hanpumep, npu ocsemennu (hv) mim HarpeBaHuu, aToMbl XJI0pa
MOCIIeIOBATENIFHO 3aMeIIaeT aTOMBI BOJIOPOJa MeTaHa, 00pa3ys CMECh Pa3IHYHBIX
XJIOPIIPOU3BOJHBIX METaHa:

+Cl +Cl +Cl +Cl
2 2 2 2
XJIOpMETaH JUXJIOPMETaH TPUXJIOPMETaH TETpaxJIOPMETAH
(xmopoopm)
Bpom ¢ meTaHOM pearnpyer aHaJOTHIHBIM 00pa3oM.

11. Meman eopum noumu 6ecygemuvimM nAAMeHeM, 8bl0eAs OONbULOE KOTUHECTBO
mena. Ilpu 5ToM 00pa3yroTcs BOAa U YIJICKUCIIbIN ra3:

CHs; + 20, -5 CO; + 2H,0+Q

C Bo3ayxoM MeTaH oOpa3syeT B3pbIBoonacHele cMecu. [logo0HbIE cMecH MOTYT
HAKAaIUIMBATHCS B IIAXTAX U 3aBOJICKUX KOTEIBHSX, & TAKKE B HCUTLIX NOMEUWCHUSIX.
KonBepcueit MmeTana ¢ BOASHBIMH ITapaMH MOTYyYaIOT CUHME3-2A3:

t, Kar.

CHs + HoOgapy —> CO + 3H,

CHHTEC3-Tra3

I11. IIpu svicoxoti memnepamype meman pasziazaemcs. B 3aBUCUMOCTH OT yCJIO-
BHIA peakIid, U3 MeTaHa MoyJaroT caxy, anetuieH (C,Hy) u atunen (CoHy):

t, kar.

CHs—15C+2H, 2CHs—'5HC=CH+3H, 2CHs——> H,C=CH,+2H,

caxa AlCTUIICH OTHUJICH

Peaxyuu omwennenuss Monexyivl 6000po0a om MOAEKYl OPLAHUYECKUX COeOUHe-
HULL HA3bIBAIOMCSL PEAKUUAMU 0e2UOPUPOBAHUAL.

[pumenennsi. B kadyecTBe TOIUIMBAa METaH IUPOKO HCIIONB3YeTCS B OBITY U
MIPOMBIIIIIEHHOCTH. M3 Hero mory4aroT BOIOpO/I, Caxy, alleTHIeH, CHHTe3-Ta3 u Jip. B
KaueCTBE CBHIPhSI METaH MPUMEHSIOT B TIPOU3BOJICTBE METHIIOBOTO CIHPTA, YKCYCHOM
KHCJIOTBI, CUHTETHYECKHX KAay4dyKOB U CHHTETHYECKOro OeH3uHa. [ amoreHmpous-
BOJIHBIE METaHA WCIIOJIE3YIOTCS B XOJOMUIBHBIX YCTaHOBKAX, B MEIUIIMHE, IS
TYIICHUS ITOKAPOB, a TAKXKE B KadecTBe pacTBopuTeneil. [Ipoman u OyTaH B KauecTBe
TOILJIMBA UCTIOJIL3YIOTCS Ha TPAHCIIOPTE, HHOT/A B OBITY.

[ns obHapyxeHusi yTeukn 6bIToBOro (MpUpOAHOro) rasa,g ro s\Wan

KonmnyecTBax Jo0aBMAIT KpaHe CUIbHOMAXHYLLUIA ras UM -
maH (C2HsSH). UmeHHo oH npuaaet 6biToBOMY rasfi{Henp bl 38jax
(“3anax rasa”).

370 BellecTBO A06aBnsAl0T U B 6anno

* ankaHbl * romMoSlIorMYeckuii psapg
pPa3HOCTb * KOHBEpCUsi aHa * ger



- NMpumeHeHue u NpoBepKa 3HaHUMN

1. OnpeaesinTe roMoJIOTd MeTaHa.
A) CoHa, CsHe B) C2H4, C3Hs C) CsHs, CsHs D) CsHe, C4sHio E) CsHs, CsHio
2. U3 kaKHX ra3oB B IPOMbIILICHHOCTH BbIACISIOT MeTaH?
1. npuponHeld Ta3 2. BOJASHOM ra3 3. monmyTHbIC He(QTSIHbIC ra3bl 4. TOMEHHBIH ra3
A) 1,234 B) 1,3 C) 1,4 D) 1,23 E) 1,3,4

3. Ykaxnte pe€aKlui, B KOTOPbI€ BCTyMaeT METaH.

1. npucoeauHeHUs 2. 3aMeIeHus 3. OKUCIICHUS 4. pa3noxxeHus
A)1,2 B) Tonbko 2 C) 23 D)23,4 E)1,2,3,4

4. Onpenenure peaknu J1eruipupoOBaHns.
1. 2CHs —— CoHa + 3H, 2. CoHs —— CoHa+ Ha 3. CH:s —— C+2H>

5. ITouemy ajIkaHbI He BCTYNAKT B PEAKLIUU NPHCOEJUHCHUA?

6. CoctaBbTe CTPYKTYpHBIE (hopMy.abl 6poM3amenieHHoro nponana CsH;Br cumMerpuyHoro
CTpoeHHsl ¥ GpoMAITaHA.

7. CocTaBbTe YpaBHEHHSI OJHOTO CTOPAHHUSI YIJIEBOIOPOIOB.
a) ITaH b) nponan ¢) Oyran
8. IlepeuuncauTe BeliecTBa, NOJy4aeMble B IPOMBILILIEHHOCTH M3 MeTaHa.
9. Beruncante MaccoBbie 1011 (%) BOIOpPoOAa U yriiepoaa B MeTaHe.
10. CxoabKo JUTPOB (H.y.) XJ0opa norpedyeTcs 1Js MOJIHOro xJopupoBanus 10 j merana?

11. BypaBaenuun CnHzni2+ a0z — bCO:2+ cH20 Bbipasute ko3ppuuuenTsl a, b u ¢ nocpea-
CTBOM n.

m HEI'IPE,U,EJ'IbeIE YIrMEBOAOPOADI.
YrnesoaorPoOObl 3TUIIEHOBOIO PALA (ankeHbr)

Ayurnuueckue y2neg000poosl, 8 MoneKyiax komopwvix mexcoy amomamu C ume-
emcst 0BOUHASL UL MPOUHASL CB513b, HA3LIBAIOMCST HENPEOeIbHbIMU Y2T1€6000PO0AMU.

CH, =CH» HC=CH CH,=CH - CH = CH;

OTHIICH aAlCTUIICH JUBUHHAIT

W3 HenpeneabHbIX alMKINYECKUX YIJIEBOAOPOIOB PACCMOTPUM WIKEHbl, AIKA-
ouenl U AIKUHbL.

’ — N3meHsieTcA NU BaneHTHOCTb yrnepoga B peakuuax npespawieHusa metaHa un
® aTaHa B 3TUNEH? ’
2CHs —“ ", C2Ha + 2H: C2He —=™", CoHa_baMd>
MeTaH 3TUNEH 3TaH zune
— Kak no-Bawemy, MoXxeT N1 3TUNEH npucoeanHuThggoaopoa? N y?
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feaTenbHOCTb Mony4yeHue aTUNEeHa u ero XMMmMYeckme CBOMCTBa

O6ecneyeHue: WTATUB, Npobka C ra3ooTBOAHON TPYOKOM, KOHL-Has cepHasi KUCnoTa, pac-

T80p KMnQ4, GpoMHas BoAa, 3TUMNOBbLIN CNUPT, CIUPTOBKA, 4 Npobupku, rpanynbl Al2Os.

Xop pabotbl: B npobupky HanelTe 2—3 Mn aTUNOBOro cnnpTa U 5—-6 Mn cepHoOW KUCMOTbI.

[na paBHOMEPHOro KMNeHusi B NpobupKy nomectute HeckonbKo rpaHyn AlzOs. Hapes npobky

C rasooTBOAHOM TpyOKkoW, 3akpenuTe NPobMpKy B LUTATMBE B HAKITOHHOM MOSIOXKEHUN U

OCTOpPOXHO Harpemte cMecb. Bbioensiolmncs ras, nocpectBOM ra3ooTBOAHOM TPYOKM,

nooyepeau NponycTuTe B TedeHne 1-2 MyHyT Yepes GpOMHY0 BOAY U O4eHb pa3baBreHHbIi

pactBop KMnOs, kaxablin 06 beMom 2—3 M1, U crneauTe 3a NPOMCXOASLLMMUN U3MEHEHUSIMU.

3aTtem, NOBEPHYB KOHEL, ra300TBOAHON TPYOKM BBEPX, 3aXXMMTE BbIXOASLUMIA N3 Hee ras.

O6cyauTte pe3ynbTaTthbli:

— Y10 BbI HAbNOAANM NpU HarpeBaHMM 3TUIIOBOrO CNMPTa C CEPHOWN KUCINOTON?

— Kakoe BeLLecTBO OTLIENNSETCA N3 OPraHN4eCckUX CoeauHEHUN Noa AeNCTBUEM
KOHLIEHTPMPOBAHHOW CEPHOWN KUCMOTbI?

— Wamennnack nn okpacka 6pomMHon Boabl 1 pactBopa KMnO4 npu npoxoxaeHun yepes
HUX 3TUNeHa? Ha aTom OCHOBaHMKM Kakow BbIBOA, Bbl cAenanm?

— Kakum nnameHem roput aTuneH Ha Bo3gyxe? OTnuyaeTtca nv nnamMs oT nrameHun rope-
HWUS MeTaHa?

* Ayuxnuueckue y2ieg000poobl, 8 MOAEKYIAX KOMOPBIX MENHCOY AMOMAMU Yenepo-
0a umeemcs 00HA 08OUHAS C6:3b, HA3bIBAIOMCS IMUIEHOGBIMU Y2/1€6000P00AMU.

Ilo Meoicoynapoonotl Homenknamype yriieBOIOPOJIbI STHICHOBOTO Psifia HAa3bIBAOT
anxenamu. O0mas popmyna ankeHoB — CoHo, (n>2), a MX OTHOCHTENBHASI MOJICKYJISIPHAS
Macca Beraucisiercs: BoipakeaneM M{(CyHo,) = 14n. IlepBblii ipecTaBuTeNb TOMOIO-
rideckoro psina — omuner CH=CH, (CoHs), BTOpOit — npo-
nunren  H,C=CH-CH3 (Cs;Hg). OnHOBaneHTHBII OCTaTOK
stunena —CH=CH> Ha3bIBaAIOT 8uHWIbLHOL 2pYNNOLL.
W3 MonexynsipHO#T MOJIENTH STHIIEHA CIEYET, 9TO B MOJIEKYJIE
BCE aTOMBI PACIOJIOKEHBI B OIHOW IUIOCKOCTH. B Monekyie
stunena yersipe o(C—H), omna 6(C—C) u oHa TT-CBA3S.

Ha npumepe smunena paccmompum nonyyenue, c80UCMEA U NPUMEHEHUSL AIKEHOS.

Moay4yenne. B 1abopaTopuu 3TUICH MOXKHO MMOJYYHUTh OTIICIUICHUEM BOIBI OT
STHUIIOBOTO CIHPTA:

it

(a) WapoctepxHeBast Moaenb
MOrieKyrnbl dTUneHa

t>140° C, H,SO4 (koHIL)

(;Hz — CH,=CH, + H,O

Peaxyuu paznooswcenus, npomexaiowue ¢ omujenienuem 0o0bi, HA3bIBAIOMC
pearyusmu 0ecuopamayuu.

dusnyeckue cBOMCTBA. DTUJIEH — a3 0e3 I[BeTa, 3amaxa, HEMHOIO JIETYe BO3-
JlyXa; B BOJIC PAKTUYECKH HE pacTBOPUM. [Ipy OOBIYHBIX YCIIOBUSX MEPBBIC MPEJI-
craButenu psiga (CoHa, C3Hs, C4Hs) — razer.

XuMudeckne cBoiicTBa. [lo XuMudeckuM CBOMCTBAM STHIICH 6’6 ak
geM MeTaH. OH BCTYIIAET B PEAKITUH NPUCOCOUHEHUS, NOTUMEPUSAYUU uc.

1. Peaxkyuu npucoeounenus.

1. DTuseH B IpUCYTCTBUU KaTalnn3aTropa npucoennHsieg 1 MOITb BO

BpamaleL B DTAH:
t, Kart.
CH,=CH, + H-H—""3 Hj ;
3THUJICH
° Il °yr




Peakyuu npucoedunenus 6000pooa K Op2aHu4ecKUM 6eujecmeam, Ha3vl8aomcs
PeaKuyuamu 2uopuposanus.

2. DTHUJIEH MPUCOENUHSACT TajloreHsl. Hampumep, eciin 3TUIICH MPOIyCTUTD Yepes3
JKENTOBaTO-OypBI pacTBOP OPOMHOI BOJIBI, TO STHIIEH MPUCOEIUHAT K cede OpoM U

pacTBOp OOECIBETHUTCS. DTy PEAKITHIO HCIIONB3YIOT I onpedeneHus: (Pacno3nasa-
HUS1) HENPEOebHbIX Y2lie8000P0008:

(b) O6ecueunBanme [| ——<=stusen || CH.=CH. + Br—-Br — CH.— CH
BPOMHOII BOAbI | 2 2 | 2 2
LI =5 Br Br
1 Gpomuas 1 (1,2- nubpomaTan)
BQIa
—=>
Lr ] L L

3. B mpucyrcTBUM KaTanmu3aTopa 3THJIEH MPUCOSANHSET BOAY, IPEBpaIlasch B
3TUJIOBBIN CIIUPT:

CH,=CH, + H-OH —:P-XaT-,

CH; — CH, — OH stunossiit ciupt (3tanon)

1I. Peaxyuu nonumepusayuu. Ilonumepuzayus — peaxyus npucoeouHeHus
O0IBLULO2O YUCAA OOUHAKOBLIX MOJEKYI C MATbIMU OMHOCUMETbHBIMU MOAEKYIAP-
HOIMU MACCAMU, NPUBOOAWAS K 00PA308AHUI0 BbICOKOMONEKYIAPHBIX BEUecns.
[TonnMmepu3anuro STUIICHA B MOJUATHIICH MOXHO U300pa3uTh YPaBHEHUEM:

H H
I I
nCH,= CH, &%, (¢~ IC—)n wim  (-CHy-CHy)n
9THJICH H H HOJMATHIICH

HcxomaHoe BemecTBO HAa3hIBAIOT MOHOMEPOM, KOHEUHOE — HOAUMEPOM.

1II. Peaxkuyuu oxucnenus. JTUICH JIeTKO okucisiercs. Hampumep, ecnu aTuiieH
MIPOITYCTUTh Yepe3 PacTBOp NepMaHTaHaTa Kajws, TO (projeToBasi OKpacka pacTBOpa
ncuesHer. B pesynbrare peakimuu o0pasyercs IByXaTOMHBIA CITUPT — 9MUTEHIUKOTb.

OTa peakius TakKe IPUMEHSIETCS TSl OnpedeetUsl HeNnpeoebHbIX Yei1e8000P0008:

STHIEH - CH-=CHx + [O]+H.0 _KMnO,, CH,-CH;
1 — <=
J)H (BH
| STUIIEHTITHKONh
{0 pacTBop =0
KMnO,
Lo Oo——————3

HpI/I CKUTaHHUHU 3THUJICH TOPUT CBETALIUMCS

CoHs +30,4-152CO0,
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IIpumenenne. AJKEHBI UCIOIB3YIOT B IPOM3BOICTBE MOJIMMEPOB (TIOIMAITHIICHA,
TIOJIMIPOITHIICHA U JIP.), paCTBOPHTENEH (CITUPTHI, alleTOH), aHTH(pHU30B (He3amep3a-
IONIMX TIPU HHU3KOW TEMITEPaType OXJIAXKIAONIMX KHUJIKOCTEH), BOJOKHA JIABCAHA,
B3pBIBYATHIX BEIIECTB, a TAKIKE CHHTETHYECKUX KaydyKOB.

I Bbrunciennsi, CBI3aHHbIE ¢ XHMHUYeCKMMH CBOVCTBAMM AJTKEHOB

9

| | [l moSTHOTO rHApUpOBaHHUS 1 MoJIBb KakoTO akeHa — STUIEHA WIN MPONHIIEHA — I10-
" | Tpedyercs Ooubliiee KOIUYECTBO BOIOPOAa?

a Pemenne:

-} | ITockonbky 1 Monb 3THIIEHa 1 1 MOJTB ITpoTIHIIEHa coaepskaT oguHakoBoe (Na) grcio
-] | MONIEKyYTI, a B KaXI0i Mojekyse umeercs: mo ogHoii C=C cBsi3u, KOTOpast U THIPHU-

pyercs, TO MOYKHO 3aKIIOYHTh, YTO Pacxol BOAOpOJIa B OOOHMX cilydasx Oyner

OJIMHAKOBBIM.

3amaua. CKOJIBKO JI 3TUIIOBOTO CIIUPTa MOXKHO TIOYYHTh rupatamued 11,2 v (a.y.)
stunena ¢ BoixoaoM 80%. [L1oTHOCTE 3TanoNa mpuMute pasHoi 0,8 r/em?.

Onpenenenne. DTUIEH, KaK HEMIPEIENbHBIN YTIEBOAOPOI, ONPEAEIISIOT o obec-
[BEYMBAHUIO OPOMHOMN BOJBI ¥ pacTBOpa MepMaHTaHaTa KaJIHsL.

* rmapupoBaHue * germapupoBsaHue * rmgpartauus * nonmMmepusauyusa ¢

- NMprumMmeHeHWe n npoBepKa 3HaHUN

1. UTo oIm004YHO ISl AJIKEHOB?

A) nepBblil IPeICTaBUTENb PAAA JIETYe BO3AyXa

B) sTuseH m1oxo pacTBopsieTCs B BOJE

C) pu OOBIYHBIX YCIOBHUAX ATWICH U IIPONUIIEH — I'a3bl

D) sTHieH XUMHYECKH aKTUBHEE METaHa

E) mpu ux mosiHOM cropaHuu 00pa3yercsi OIHO CII0KHOE BEIIECTBO

2. JI1s1 0JIHOrO C:kUraHus 1 MOJIb KAKOro ajiKkeHa moTpedyeTcst 60JblIe BO3AyXa?

A) C:Ha B) CsHio C) CsHs D) CeH12 E) CsHs

3. Kakue BeniecTBa NpuCcoeNHsIET ITHIEH?
1. H20 2.Bn, 3. H2 4. C:Hy

4. C noMOUIbI0 BOJHBIX PACTBOPOB KAKHX BELIECTB 3THJIEH MOKHO OTIHYUTH OT ITaHA?
1. KOH 2. Bn 3. NaOH 4. KMnOq4 5.KCl1

5. Yem 00ycJioB/1eHa (00JIbIIASE XUMHUYECKAsi AKTUBHOCTD 3THJIEHA 110 CPABHEHHIO ¢ METAHOM?

6. Cxonbko JuTpPoB (H.y.) BOAOpOAa mMoTpedyeTcsl /I MOJHOIO T'HAPHPOBAHUS 3THJIEHA

o0obemoM 2,24 n?
7. Beruncianrte MmaccoBbie 10,11 (%) BO0OPOAa U YIJIepoaa B ITHIIEHe. '
8. BoIunc/iuTe OTHOCHTEIBLHYH) MOJIEKYJISIPHYIO Maccy 5-ro 4jieHa roMoJIoruy op -
JIeHa.
9. BeiunciauTe YMCJI0 ATOMOB YIJ1€poJa B MOJIeKYJIe aJIKeHa, 3Hasl, YTOB COCT ,204500%

MOJIEKYJI aJIKeHa cojiep:kuTcs 24 r Bogopoaa. A(H) =




m AJ'IKVIHbI M AMEHOBBLIE YINMEBOAOPOAbI. ALETUIEH

? —Tennota cropaHus Kakoro rasa UCNOJIb3yeTCA MNpu cBapke U pe3ke meTannoB?

[
AeaTenbHOCTb I'Ionyqel-wle aueTuneHa U ero XxMMmum4Yeckue CBOuCTBa

O6ecneyveHue: WTaTB, NPobKa C ra3ooTBOAHON TPYOKOW, KOHLI-Hasi cepHas KMCnoTa,

pactBop KMnOs, 6pomHas Boga, 4 npobupku, cnnykn, cynbdat ptytu(ll), konba Bropua,

kapbua kanbums, NoOBapeHHas comb, BoAa, KanernbHas BOPOHKA.

Xopa pa6otbi: B konby Bropua, 3akpenneHHyo B LTaTMBE U CHAGXEHHYH ra3ao0TBOAHON

TpybKon, noMecTuTe 2—3 MeNKUX Kycoyka kapbuaa KanbLms 1 BOPOHKOW NpuKanbiBaniTe

B KOnby HacbILEHHbIN BOAHLIA pacTBOp NOBApPEHHOW conu (conb 3ameansiet GypHoe

npoTekaHue peakumm).

a) MpunoaHsB KOHeL, ra300TBOAHOM TPYOKM BBEPX, 3aXKIMTE CMUYKON BbIXOASLLMNIA ras.

b) KoHew rasootBogHon Tpybku no ouyepeam onyctute B pactBop KMnOs n GpomHom
BoAbl. Habnogante 3a NpoxoxaeHNeM rasa yepes pacTBopbl.

c) 3aTem KoHeL, ra300TBOAHOM TPYOKM OnycTuTe B ApYyryto Npobupky, cogepxailyto 4—5 mn
BoAbl, 1—2 KannM cepHOM KUCMOTbI K CTONBKO e pacTeopa cynbdata prytu(ll) n Hab-
nofanTe 3a NPOUCXOASILLMM.

O6cyauTte pesynbTaTthbl:

— Yem oTnunyaeTcs ropeHve aueTuneHa Ha Bo3gyxe OT ropeHusi MetaHa?

— WM3ameHunacb nu okpacka GpomHoi Bogbl u pactBopa KMnOs4 npu npoxoxgeHum
aueTuneHa 4epes 3Tu pacTBopbI?

— Y70 Bbl HAOMKAANW NPU NPOXOXAEHUN aLeTUNeHa Yepes3 pacTBOp C COMbIO PTYTU?

*Ayurnuueckue y2ne8000podvl, 8 MOIEKYIAX KOMOPBIX MeNCOY amomamu yenepooa
UMeemcst 00HA MPOUHASL C653b, HA3IBAIOMCS AUEHUTICHOBLIMU Y2/1€6000P00AMU.

1o Mescoynapoouoii HomeHKkaamype yTIAEBOAOPOIBI Psifia alleTHIIEHa Ha3bIBAIOT
anxunamu. [epBeiii npencTaButes ankuHoB — smun (ayemuaen) HC = CH, BTopotii —
nponun (memunayemunern) HC = C—CHs. CoctaB ajJKWHOB BBIpaKaroT oOrien (op-
mynoit C,Hono (n>2), a UX OTHOCHTEIBHYIO MOJEKYJSPHYIO MacCy BBIYHCISIOT
BbIpaxkeHneM My(CnHon2) = 14n 2.

Monekyna auermnena HC = CH (C.H,) numeer nuneiinoe crpoenue (a —1, 2):

Qo - QP
Ha npumepe ayemunena paccmompum nonyuenue, ceoticmea u np@eneniy anxul 6
IHosryuenne. B npOMBIIUIEHHOCTH ALIETWIEH IOJY4YaroT U3 Ha a
KaJIbLIUS:
2CH; 5> HC=CHT + 3H,T CaC, +2HO =CH a(0
I'maponuzom xkapOua Kaablys alleTUIIEH 110 T ¥ B JIAOOPATO
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MOAEenu Monekysbl auetTuneHa




du3nyeckue cBOCTBA. ALISTHIIEH — Ta3 0e3 IIBeTa 1 3ar1axa, Jierde BOo3yXa, B BOZe
MAaJIO PacTBOPSIETCS.

Cneuncbuyecknii 3anax aueTuneHa, nosly4aemoro U3 TEXHUYECKOro Kap-
Oupa kanbuusi, o0yCcrnoBNEH MPUCYTCTBMEM B HEM MPUMECEN CEPOBO-

popopaa u rasa goccuHa (PHs) (noaTomy Takor aueTUneH ssaoBuT).

XuMHYecKHe cBOMCTBA. ATICTHIICH, KaK M 9TWICH, BCTYNIAeT B PEAKLIUH npucoe-
OUHEeHUs U OKUCTIeHUSL.

1. Peaxkuyuu npucoeounenus. AUCTWIEH TPUCOCIUHSICT BOJOPOM, TI'aJOTEHBEI,
BOJY U Psii IPYTUX BEILECTB.

Ilpucoedunenue 86000poda WAET B JIBE CTaaUH — BHadane oOpasyeTcs dTHIICH,
3aTeM — 3TaH:

t, kar. t, Kar.

(a) HC=CH + H,——— CH,=CH, (b) CH,=CH; + H,——— CH;3-CHj;

AllCTUIICH OTUJICH OTUJICH OTaH

IIpucoedunenue 2anozeno6 NPOTEKAET OUEHb JIETKO; HAIIPUMED, €CJIN aleTUIICH
MPOIYCTUTh Yepe3 JKEITOBATO-OYypbIii pacTBOp OpPOMHOU BOIBI, TO B Pe3yjbTaTe
NpUcOeANHEHHs OpoMa K alleTHIIEHY pacTBop obecupetutcs. [Ipucoennnenue naer
B JIBE CTaHH:

CH=CH + Br, —>CHBr=CHBr — 22, CHBr,-CHBm

1,2-mubpomaTeH 1,1,2,2-terpabpomaTan

Tlpucoedunenuem 600l K alieTHIIEHY TIONYYAIOT YKCYCHbIU AibOe2ud — BEIIECTBO
¢ HenmpUATHBIM 3anaxoM (peakuus M.Kyueposa):

Hg**, H,S0 O
CH=CH + HOH AN CH3—C<HYKC}/CHHI71 anbjerus (aleTanbaeru)

OKuCIIeHneM 3TOTO aJIbJIETH A B IPOMBIIIIICHHOCTH MOJTYYAI0T YKCYCHYIO KHCIIOTY.

Il. Peaxkuyuu okucnenus. ANCTWIICH, KaK W JTWICH, JIETKO OKHCIsercs. [lpu
MPOITyCKaHWUHU alleTUJICHA Yepe3 pacTBOp MEepMaHTaHaTa Kajlus pacTBOp obeciBedn-
BaeTcsi. OOBIYHO STy PEaKIHI0 HCIONB3YIOT, YTOOBI OTIMYUTH AlETHICH OT
ra3000pa3HBIX aTKAHOB.

B omimmume ot MeTana u STUIIEHA, alleTHIICH Ha BO3/IyXE TOPHUT KOMTSIIUM IJIaMe-
HeM. B kuciopojie aneTuieH Toput OCIenuTeNbHO SIPKUM IIaMeHeM (BBLACISIS 00Ib-
10€ KOJIMYECTBO TEIlIa):

2C,H, +50, -5 4C0O,+2H,0 +Q

CMecH aleTuiIeHa C BO3IyXOM HJIH KHUCIIOPOJIOM B3PBIBOOIIACHBI.
I[pumMenenusi. ATICTUIICH UCIIONB3YETCsI IPH PE3KE U CBAPKE MET.
BOJICTBE YKCYCHOUM KHCJIOTBI, STUIOBOIO CIIUPTA, CHHTETHYECK
BUHWJIXJIOPHIHBIX CMOJI, KieeB, pactBopureneid (CHCI—
Onpenesienne aneTuieHa. AIETHICH, KaK HETIPEIEIbHb
JISIOT MO0 0OECIIBEYMBAaHHIO OpPOMHOWM BOIBI U PACT
MPOITYCKAHUH AllCTUIICHA Ye€pe3 3TH PacTBOPHI.



* Ayuxnuuecxue yene8000poovl, 8 MOIEKYAAX KOMOPHIX MeNCOY Amomamu yenepood
umeromcest 06e O80lHbIe C653U, HA3BIBAIOMCSI OUEHO8bIMU yeresooopodamu. Hanp.,

1 2 3 4
CH,=CH-CH=CH, CH,=C—CH=CH;
OyTanuen-1,3 (auBUHWI) |
CHj3 2-metun6yranuen-1,3 (u3onpen)
(MoHOMep mpupoAHOTO KayuyKa)

Ilo Mesicoynapoonoii nomenkaamype TACHOBBIE YTIIEBOJOPOABI HA3BIBAIOT A/IKA-
Ouenamu. 1lepBblil peacTaBuTENb alKkaaueHoB — nponaduen HoC=C=CH,, Bropoii
— oymaouen-1,3 CH,=CH-CH=CH, (muBunamn). CocTaB ankagueHOB, TAKXKE KaK U
JIKMHOB, BbIpaxaercs obmeill ¢opmynoil CiHanz (n 2 3), a ux oTHOCUTENbHAA
MOJIEKYJIIpHast Macca Beraucisiercst BeipakenneM My(CnHzn2) =14n — 2.

e IMBMHUN — NErkoCKMmKaLWmMncs 6ecuBETHBIN ra3, U3oMnpeH —
GecLBeTHasi neTyyasi XXMaKoCTb.

JInis anmkaiueHoB XapaKTEePHbI PEAKLUU NPUCOCOUHEHUSL U NOTUMEPUSAYULL.
TTomumepuzarueit Oyramuena-1,3 1 ero IpOU3BOIHBIX IMOTYYAIOT POMBITUICHHO
BaXXHBIC KaAYUYKHU:

t, Kar.

nCH,=CH-CH=CH, —— (—CHz—CH=CH—CH2—)n

Oyraauen-1,3 OyTa/IMCHOBBIN Kay4dyK

t, Kar.

nCHFCH—({ZCHz —_— (—CHz—CH=(|3—CH2—)n
CH3 CH3

H30MPEH H30IPEHOBBII Kayuyk

IIpumenenne. JIMBUHWI U M30NPEH B Ka4eCTBE MOHOMEPOB IPUMEHSIOTCS B
MIPOU3BO/ICTBE COOTBETCTBYIOIIMX KayYyKOB. DTH Kay4qyKH UCIIOIb3YIOTCS B TIPOU3-
BOJICTBE aBTOMOOMJIBHBIX LIIMH M KaMep, a TaKKe APYTHX PE3UHOBBIX W3CIIHH.

* aueTUneH ¢ YKCYCHbIM anbgerug * 6yTtagueHa-1,3 ¢ usonpeH ¢
CUHTETUYECKME KayuyKu *

_ NMpumeHeHne n npoBepKa 3HaHUN

1. UTo omm609YHO A ATKHHOB?
A) conepxar tpoitayto C=C cBs3b
B) ux cocraB, Takke KaKk M COCTaB JHUECHOB, BBIPAYKACTCS OZHOM O
C) oTHOCHTENIbHAST MOJIEKYJIIPHAS Macca BEIYHCIACTCS Gop
D) B MosiekyJie epBoro MpeacTaBUTENs BCE aTOMbI
E) B anetuiieHe MacCOBBIC OTHOIICHHS SJIEMEHTOB

160



-

iy

2. 1o kakoii cxeMe aneTHJIeH MOJY4YalOT U B POMBIILIEHHOCTH, H B JJabopaTtopuu?

A) CaCa+ H20 —»

t
B) Heptp ————>
NUPOIN3

C) AlsCs+ H.0 —»

t
D) C2Hs THJ

E)CH: L

3. 3aBepuiuTe cXeMbl peaKHil M1 HA30BUTE MPOAYKT KAKI0M peaKkiuu.
a. CCH2+H-H —
b. C;H2 +2H-H —
c. C2H2 + Br-Br —»
d. C2Hz + 2Br-Br —»

4. B kakoM cJiyvyae aleTHJIeH UCI0JIb3YeTCsl HeMmoCPeICTBEHHO?

1. moy4eHune yKCyCHOTO albJernaa
2. pe3ka MeTaJlIoB
3. Hoy4eHne yKCYCHOM KHCIOThI

4. CBapKa METAJIJIOB

5. CH:=CH-C=CH: Yro omu004HO AJI9 ajiKaguena?
H3

A) Ha3BIBAIOT H30IPEHOM

B) romorior quBHHMIA

C) MOHOMED HPUPOJTHOTO KaydyKa

D) romoror sTuieHa

E) obpasyer nmommumep cocraBa (CsHs)n
6. IloueMy ruapHpoBaHue U GPOMUPOBAHKE allETHIEHA IPOTEKAET B IBe CTAAUU?
7. C 1oOMOUIbI0 KAKHX JIBYX BELIECTB AIETHJIEH MOKHO OTJIHYUTH OT MeTaHa?
8. Beruncaure maccoByio 1010 (%) yriepoaa B aneTusieHe.

9. B yeM oT/IMYHe rOpeHUs alleTHIEHA HA BO3AyXe OT ropeHust Merana? C yeM 3T0 cBsI3aHO?

10. BerunciauTe OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy aJKMHA, COJep:Kallero B
moJiekyJae 10 atomos yriepoaa.

11. Cxosbko M (H.y.) alleTHJIeHAa MOKHO OJY4HTh U3 80 KI TEXHHYECKOTro KapOm/ia, Co/le
sxamero 80% CaC:? M(CaCz) = 64.

12. /s mo/1HOr0 TMIPHPOBAHUsI CMECH 3THJICHA M alleTHJIeHa 00IuM 00b 10
0bL10 H3pacxoaoBaHo 16 1 Bogopoaa. Berunciure 00beM (J1) 3THIIEHA B HC W ¢

SLEL °yr. opoabl © 161




m L"VIKJ'IVI‘-IECKVIE YrnesoaorPoOAbl — ULUKITONAPA®UHbI U
APOMATUYECKUE YrNEBOOOPOAbI

1) —Kakoe MMHUManbHOE YMCIIO aTOMOB YrNepoAa MOXEeT COAepKaTLCS B MOieKyre
© ¢ 3aMKHyTOM yrnepoaHou uenbto?

U3 cxembr kimaccupukanum opraHnyeckux BemecTs (ctp.149) BaM n3BeCTHO, 4TO
IIUKJIOTeKCaH ¥ OEH30J1 OTHOCATCS K IUKJINYECKHM YIIEBOIOPOIAM.

\

HekoTopble xMmuyeckme cBoucTBa 6eH30Ma U LMKIorekcaHa
(Onbimbl ¢ 6eH30/10M MPOBOOUMb 8 8bIMSIXKHOM WKaghy!)

Ob6ecneyeHune: 2 capdoposble yalku, 4 npobupku, pactBop KMnO4, GpomHas Boaa,

CMWYKM, BEH30/, LIKIOreKcaH.

Xop paboTbl:

a) B ogHy us npobupok, coaepxaluyto 5-6 mn 6pomHow Boabl, HanevTte 2—3 mn 6eH3ona, a B
Apyryto, cogepxallyto 5-6 mn pasbaenenHoro pactBopa KMnO4 — cTonbko xe (2—3 mrn)
6eHsona. Obe NpobMpKM BCTPSIXHUTE 1 HabnoJanTe 3a CoOAePXMMbIM KaXaon Npobupku.
Te e onbITbl NPOBEANUTE C LIKIIOreKCaHOM U OTMETbTE CBOM HabnoaeHus.

b) B ogHy 13 ABYyx Yall HanenTe 2—3 MmN UMKIorekcaHa, B Apyryto — CTONbKO e 6eHsona

1 3axruTte obe xuakoctu. HabniopanTe 3a nnameHeMm.

O6cyauTte pe3ynbTraThbl.

— MameHsieTca nu useT 6pomHol Bogbl 1 pactBopa KMnO4 B npucytcteum 6eH3ona?

— A kak BNusieT UMKnorekcaH Ha okpacky 6pomMHon Bogbl n pactesopa KMnO4?

— Kakoe pasnuuue Bbl 3aMeTHnNN Npu ropeHun uuknorekcaHa n 6eHsona?

— l'opeHne BeH3ona Ha Bo3gyxe HAaNnoOMUHAET ropeHne MeTaHa unm xe auetuneHa?

* [Juxnuueckue yeneg000poobl, 8 MOAEKYAAX KOMOPLIX AMOMbL Y2nepood coeou-
HeHvl Medncdy OO0l OOUHAPHBIMU CEA3AMU, HA3LIBAIOMCS WUKIONAPApUHAMU.

Ilo Mesicoynapoonou nomenxiamype uKIonapa@uHbl HA3BIBAIOT YUKIOAIKA-
Hamu. [1epBoIif IpeACTaBUTENb MUKIOATKAHOB — yuxionponar C3He.

CocTaB IIMKJIOAIKAHOB TaK )K€, KaK U aJKEHOB, BRIPAXKAETCs OJIHOM 001Ieit op-
mysoit CoHan (n23), a X OTHOCHTENBHAS MOJEKYJISPHAs Macca BBIUMCISETCS W3
BbIpaKeHUd 14n.

* LinknonapadwuHel BCTpevatoTcs B cocTaBe HedTen, No3aToMy mx
MHOrAa HasblBalT HaghmeHosbIMU yrnesogopogamu. Bnepsele ux B coctaBe bGa-
KnHckon HedpTn (1883) oOHapyxun n nayunn ceorictea B.MapKOBHMKOB.

HaszBanus uukioaskaHoB 00pa3yroTcsl 3 HA3BaHUH aJKaHOB, C TEM K€ YUCIIO
aTOMOB YTJIEpO/Ia, YTO U B IUKJIE, C JOOABIICHNEM ITPUCTABKH “‘HUKI0”. Hanp

CH2 CHz ’

HC CH2
HC C
H.C H.C H.C H> H,C 2
nukJjonponan CsHe nukyo0ytan CsHs can CeHi2
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(a) WapocTepxHeBble
Moaenv Monekysn
LMKIioneHTaHa n
LMKrnorekcaHa

CsHio

Io @usuueckum ceolicmeam UUKIOATKAHBI IOXOXKU Ha alKaHbL [1o xumuueckum
ceolicmeam TUKIIOATKAHbI, TAKXKE, KaK U aJIKaHbl, MAIOAKTUBHBI.

Hony4yenue. B nMpoMBIIIIEHHOCTH IUKIOATKAHbI BBIIENSIOT U3 (ppakumii HedTH.
IMukiorekcaH 1 €ro roMoJIOry NOIy4ar0T TAKXKe TUAPUPOBAHUEM APOMATUYECKUX YIJIE-
BOJIOPOJIOB:

CeHe + 3H, —2>CeHiz
OeH301 IHUKJIOTCKCaH

HpnMeHeHne. HI/IKHOFGKC&H 1 METHUJIOUKIIOICKCAaH UCIIOJIB3YIOT JJIA ITOJIYUCHUA
OeH3oja u TOJyOJia, a MOCJICAHNUE — B IMTPOU3BOJICTBE KpaCHTGJIefl " JICKApCTBCHHBIX
BCIICCTB. I_[I/IKJ'IOI'IpOHaH HOPUMCHACTCA B Ka4CCTBC HAPKO34a.

* Veneso0opoowl, monekyavl KOmopulx cooepiicam 00HO Uil HECKONbKO OEH30/1b-
HbIX KOJleY, HA3bLBATOMCSL APOMAMUYECKUMU Y21e6000P00AMU VA apeHaAMU.

[Ipocreiimmm npeicTaBUTENEM apOMATHUECKUX YTIIEBOIOPOIOB SIBIISETCS H€H30.1
CsHe. B Monekyse 6eH3051a 6 aTOMOB yTiiepo/ia, pacoiarasich B OJHOM TIOCKOCTH,
00pa3yroT npaBwiIbHBINA IiectuyronsHUK (b — 1). B Monekyne atomsl yriepoaa
COEMHEHB MeXIy co00i OIWHApHOW G-CBA3BIO, KOTOpas B CXEeMe YKa3aHa
npsMbIMH. Kpome 3Toro, Bce aToMBbI YIieposia COeqMHEHbI MeXAy co00i 01HO eau-
HOW 6-3JIEKTPOHHOM T-CBSI3bIO, YTO HA CXEME I0Ka3aHO OKPY)KHOCTBIO BHYTPH
mectuyroiabHuka (b — 2):

(b) CTpyKTypHbIE (1) H
opmynbl 1 |
waposasimogens  Ho_ _C__
MOneKyrbl (i‘ ?
6eHsona

C C
- \?/ ~
H

benson moiyuaroT U3 MPOIYKTOB, 0OpasyrOLIMXCs NpU IepepaboTke HedTH
KaMEHHOT0 yTJIsl (M3 KaMEHHOYTOJBHOM CMOJIBI ¢Tp.167).

®.A . Kekyne
(1829-1896)

Hemerkuii XuMUK.




* HasBaHue apomamuyeckue coeduHeHuUss UM AaHo No TOW npwu-
YMHe, YTO M3BECTHble MepBble NPeACTaBMTENM 3TOro kracca — copepxalime be-
30MbHOE AP0 — UMENMN NPUSTHBIV 3anax.

Bensoun — OecuBeTHas1, JieTydast, IETKOBOCIUIAMEHSFOILASICS )KHIIKOCTh C XapaKTep-
HBIM 3am1axoM. B Bozie He pacTtBopsiercs. [Ipu oxniaxxaeHnn oH MpeBpaiaeTcs B 6emyro
KPUCTAINIMUECKYIO Maccy ¢ TeMmepaTypoil miasnenus 5,5°C. Kunut mpu 80,1°C.
benzon u ero mapsl sdoeumsl. Ha BO3myxe TOPHUT KONOTSIIUM riamMeHeMm. He
oOecuBeYrBaeT OPOMHYIO BOAY M PACTBOD MEpMaHraHaTa Kajiusl.

IIpumenenue. beH307 HCHOIB3yeTCS B IMPOU3BOACTBE AHWIMHA, KpPACUTENEH,
pacTBOpUTEIIEH, CPEICTB 3alUThHI pACTECHUH.

BbiunciieHusi Ha OCHOBe YPABHEHUS TOPeHUs] HHKJI0ATKAHA
st nosHOTO CoKMranus 2 J1 (H.y.) Ta3000pa3HOro yriieBoIopo/ia 3aTpadeHo 9 1 Kucio-
poaa. Onpexnenure Gopmyity yriieBoaopoa, eciu mpu SToM oopazosanock 6 1 CO,.
Pemenne:
IMockombKy 0OBEMHBIC OTHOIICHUS TA30B B XOJE PEAKI[MH PABHBI OTHOIICHUSIM HX
CTEXHOMETPUUCCKHUX KO3(D(MHUIIMEHTOB, TO YPaBHCHUE PEAKITH MOYKHO 3aIHCaTh TaK:

2CHy + 90, — 6CO,+ 6H,O otcroma 2x=6; x=3 u 2y=12; y=6.

o6paseuy

IIpn x=3ny=6 ¢dopmyna yriesonopozaa oyner CsHe.

3amaya. CKOJIBKO JIMTPOB KHUCIOPOJA MOTPeOyeTCs ISl TIOJTHOTO CKUraHus 1 (H.y.)
K00y TaHa?

* UMKNnoasnkaHbl ®* apeHbl ¢ 6eH30n * apomaTu4vyeckKkue coeguHeHwusd °

B 'rvvetietive v nposepka sanuin

1. Yo omm604HO Il HUKJIONaApapuHOB?
A) cocraB coorBercTBYeT 001ei popmyine CaHon
B) BcTpeuaroTcst B COCTaBe HEKOTOPBIX HedTei
C) oTHOCHUTENIEHBIE MOJIEKYJISIPHBIE MACChl BEIYHUCIISAIOT BEIpaXKeHHeM 14n
D) ux npocreiimas ¢popMmyIa, Kak U y alkeHOB, cooTBeTcTByeT CH2
E) B ux monekynax cronbko ke C—C cBsi3eil, CKOJIBKO B COOTBETCTBYIOIINX aJIKaHAX

2. YkaxuTe BhIpaskeHHe, He OTHOCsIIeecs K GeH30.Ty.
A) TIpH OXJIXKICHUH TIPEBpAIaeTCs B OSyI0 KPUCTAJUTMYECKYIO Maccy
B) nosy4arot u3 KaMEHHOYTOJIBHOM CMOJIBI
C) GecrBeTHas )KUIKOCTh D) B Bozie He pacTBOpseTCs E) ne simoBut

3. Yrto BepHO AJs1 nukjaonapadguna cocraa Cs;He?
1. 3TO HMKIIOTIpOTIaH 2. atombl C pacrosiokeHbl B OIHOH IIOCKQETH
3. 1-if mpencTaBUTENb TOMOJIOTHYECKOTO Psia 4. B MOJIEKyI1e
5. ©30Mep mponeHa 6. npuMeHseTCs B Ka4eCTB

4. Ilpu neruapUpOBaHUM IHUKJIOTeKcaHa odpazoBajoch 39 r GeH30J
(1.y.) Bogopoaa npu 3toM Beiaeauaoch? M(CsHs)=78.

5. Beruuciure maccoByio 1010 (%) yriepoaa B 6eH3ojie u
yriiepoaa B MeTaHe u anetrwiene. Kakyio cBsa3b
yIJIepo/ia B YIi1eBOJA0PO/ie H 0CO0eHHOCThIO €ro ro
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m nPI/IPO,EI,HbIE NCTOYHUKUN YITNEBOOAOPOAOB U UX
NMEPEPABOTKA

€0 - Mouemy cxuraHue HedTH, NONYTHLIX HE(PTAHBLIX FA30B U KAMEHHOrO YrMisl He
@ cyYMTaeTCcs pauMoHanbHbIM CNOCOBOM X UCNONb30BaHUA?

BaxxHeHnMy HICTOYHUKAMU YTIIEBOIOPOIOB SIBISIIOTCS Hedmb, NPUPOOHbIL 243,
nOnymHyle He@pmsnvle 2a3vl U KAMEHHbIL Y20.Tb.

LRI [ a8 dDpakumoHHas neperoHkKa HedpTn

3Has, 4To TemnepaTypbl KMneHust pakummn Hedptn

yBENUUMBAIOTCA B pady GeH3MH—NUrponH—Kepo- 5 5521””5’2“"“‘

CVMH-Ta30MNb, YCTAHOBUTE COOTBETCTBUE MEXAY RONOHIG

HUMK 1 ppakumsamm X, Y, Z n K Ha cxeme, a Takke

OTBETbLTE Ha BOMPOChI: Hegpmo

— lNepBunyHas nepepaboTka HedpTM — Kakoe sBne-
HYe, PU3nYecKoe Unm xmmMmdeckoe?

— Kakas n3 cdpakuuii X, Y, Z n K cootBetcTByeT
6eH3nHoBOM hpakuun?

— CpepfHee uncno aToMoB yrrepoaa B More-
Kynax Kakon gpakuum — HambonbLuee?

-
HeghmsiHble
2asvl

Heghmb

Heghmv — macnsnuctas roproyasi )XKUAKOCTb OT Oyporo /0 4epHOro IBETa, CO
cnerrdruecknM 3amnaxoM. OHa serde Bozsl (0,73—0,971/Mi) u B Helt He pacTBoOpSI-
ercs. HedTh (chipast) COCTOMT M3 CMECH KHUIKHUX, TBEPABIX M ra3000pa3HbIX yTIie-
BOJIOpo0B. [To3TOMY OHa KHIIUT HE MPH NOCTOSHHOM TeMIieparype, a B HEKOTOpOM
TEMIIEpaTypHOM HHTEpBaJe.

CoctaB HepTn. B coctaB HedTH, HOOBIBaEMOW M3 Pa3IMYHBIX MECTOPOXKICHHH,
BXOJAT YITIEBOAOPOIbI TPEX U008 — ANKAHbI, YUKIOAIKAHbL (HagmeHbl) u apoma-
muueckue y2ne6o00poobL.

* COOTHOLLUEHNE 3TUX TPEX BUAOB YrNeBogopoaoB B HETH, A0-
ObITON U3 PasnUYHbIX MECTOPOXAEHWIN, HEeOAMHaKoBO. Hanpumep, rpo3HeHckas u
depraHckasi HedpTb GoraTbl ankaHamu, 6aknHckasa HedpTb — UukNoankaHamu, a TaTap-
CTaHckast HehTb — apoMaTUYECKUMIM YINeBOAOPOAAMMU.

* B HacToswee Bpemsi 90% gobbiBaemor HedhTM UCMOMNb3YeTCs K
ToNMnuBO. [ns nonyyeHust n3 HedpT! TEXHUYECKM LiEHHbIX MPOAYKTOB ee nepepab
TbIBaOT.

B npOMBINIIEHHOCTH OCYIIECTBIISIIOT JIBA THIIA TIepepabOTKH HEPT
u emopuynyio nepepadbomxky. lleppuunas nepepadoTka HedTH
[IMOHHOM IeperoHKe. DTOT MPOLIECC MTPOBOAT B peKmug
3TOM BBIICTISIOT — OEH3UHOBYIO, TUSPOUHOBYIO, KEPOC:
B ocratke ocraercs uepHast BS3Kas KHIKOCTb — Mazy'



HpI/I AUCTUIUIIU MasyTa IPpU MMOHMKXEHHOM JIaBJICHUU U3 HETO IMOJYyYaroT COJis-
PoBoe U CMA304HbIE MACIA, NAPAPUH U 8a3eaUH, & TaKKe 2yopoH. (I yopon — uepnas
meepdaﬂ macca, ocmarnwasics nocie nepecorKu Masyma).

O6nact NpUMeHeHUs1 NPOAYKTOB nepepaboTkn HedTy ( (... °C ) — TemnepaTypbl KuneHusi opakumin)

OEH3UH JIUTPOMH KEpPOCHH ra3omnib napaduH BaszeNUH| TyApPOH
(40-200°C) | (150-250°C) [(180-300°C)| (>275°C)
Kak aBHalli- |Kak JU3eb- |KaK aBHAIld- |KaK JIH- MIPOM3BOACTBO BBIC- | B MeIu-| acgalbTH-
OHHOE ¥ aBTO- | HOE TOIUIMBO |OHHOE TOM- |3€NbHOE |MIMX KapOOHOBBIX [MHE poBaHue
MOOHIIBHOE JIHBO TOIUIMBO |KHCJIOT, KapaHaa- Jiopor
TOILTHBO [IEH, CIIMYEK U
cBeuei

bensuH, o0pazytommiics mpu MEPBUYHON NIepepadoTKe HEPTH, COCTABIISIET BCETO
20% ot ucxomHoi HePTH. C HEThI0 YBEIMUEHHS BBIX0/a OCH3MHA OCYIIECTBIISIIOT
BMOPUYHYIO NEPepabomKy.

BropuuHo#i iepepaboTke MOIBEPraroTCs, IIIABHBIM 00pa30M, MA3ym, KePOCUH U
eazotinesas ¢ppaxyus. [py 3TOM IMUPOKO UCTIONB3YIOT MPOLECCHl MEPMULECKO20 U
Kamanumuiecko2o KpeKunead.

* [Ipoyecc 0bpazosanus y2ne6000p0008 ¢ MEHbUUM YUCTOM AMOMO8 Yenepood 6
pe3yivmame pasiodceHus y2iee000po0os ¢ OONbUUM YUCIOM AMOMO8 Y21epood,
HA3b1860eMCsl KPEKUHZOM.

B 06oux Bumax KpekuHra yrieBoaoponsl coctasa Cio-Cag paznararorcs Ha yrie-
BOJOpO.b! OeH3uHOBOH (pakuuu coctaBa Cs-Cyp (a). B pesynbrate Boixox OeH3nHA
ymaercsi oBeicuTh A0 70-80%. B Xome KaTranMTHYecKOro KpeKWHTa Hapsaay ¢
PpeaKIMsIMU pa3ioKeHUs MPOTEKAI0T U peakuuu uzomepusanmu (b):

CHs~(CH,)14~CH; —'» CH;~(CH,)e~CH; + CH;~(CHa,)s~CH=CH,

oktan CgHis okten CsHis

(@)

rexcagekan CisHz4

1 2 34 5 6
CH3- CH, -CH-CH>—-CH,—CH3

t, Kar.

CH3—(CH2)5—CH3 _—>

(b) |
H-TeNTaH
CH3 3-meTunrexcan (pa3BeTBIEHHBIH aTKaH)

B oTnuuue ot nepBu4HOI nepepaboTky HEPTH B X0JIe BTOPUUHON MepepadoTKU
HPOUCXOAT XUMUYECKHE IPEBPAIICHUS YTIICBOAOPOIOB.

OkTaHoBoe 4ucno. OKmaHO80€e YUC/IO YMCIIEHHO XapakTepuayeT demo-

HayuoHHyt0 ycmou4yusocmpb GeH3nHa. [leToHaumsa — sereHue npexoe-
8PEMEHHO20 80CI/IaMeHeHUsT moriuea 8 dsuzamerie. Ecnn oktaHoBoe
yncno 6eH3nHa paBHO 95, TO 3TO 3HAYMT, YTO OETOHALIMOHHAS CTOWMKOCT,
aTOro 6eH3nHa Takas e, Kak AeTOHALMOHHAs CTOMKOCTb CMecH,
auwen n3 95% unsooktaHa u 5% H-rentana. Yem Bbl
TonnuBa, TeM 6ornbLue Ko3PULMEHT NONE3HOrO AEUC

LEeHUN KayecTBa HedTENPOAYKTOB W pauMoHannsa
raHM4YecKMx coegnHeHui  Bonbluas ponb np
xumnkam — KOcudy MamepanueBy, Anu K
Anuesy, ContaHy MexTtueBy, Mapky JanuHy
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Hama pecrnybnuka nmeer OonbpliMe 3amachl NMPHPOJHOTO ra3a M MOMYTHBIX
HEQTAHBIX Ta30B.

IIpupoanblii ra3 B o0CHOBHOM, cocTouT U3 MeTaHa (80—90%) u ero Gnmxaimmx
TOMOJIOTOB — d3TaHa, mpomaHa u OytaHa. OH WCHoONB3yeTcs B OBITY M IPOMBIII-
JICHHOCTH B KauecTBe TOIUMBa. OH TaKkKe SBISETCS HCTOYHUKOM CBIPbSI Il XMMH-
YeCKOW MPOMBIIIEHHOCTH (cTp. 153).

MonyTHbie HedTAHDBIE ra3bl WK 110 JABICHHEM PACTBOPCHBI B He(TH, WK
pacIoNoXKeHbl HaJl cioeM HeTH. B Mx cocraBe copepkaHne MeTaHa MEHbIIE, YeM
B IPUPOJHOM Tase, HO cozaepkaHue ero romojoroB (Co—Cs) — Oonbie. DTH Ta3bl
TaKXXe UCIIOJIb3YIOTCS KaK TOIUIMBO M KaK HCTOYHUKHA XUMHUYECKOTO ChIPBSI.

KamenHnsrit yromnp, SBISSICH TOIDIMBOM, OJJHOBPEMEHHO — UCTOYHUK XHMUYECKOTO
cbIpbsi. OCHOBHAs NepepaboTKa KAMEHHOTO YIJIsl COCTOUT B €T0 KOKCo8aHuu (THPo-
n3e), TO ecTh B HarpeBaHUM 0e3 10ocTyna Bo3ayxa npu temmeparype 1000—1200°C.
B xoze kokcoBaHuUsI 00pa3ylOTCs CIEAYIOIINE OCHOBHBIE (DPAKLUKN — KOKC, KAMEH-
HOY20bHASL CMONA, AMMUAYHASI 600A U KOKCOBYIIL 2d3.

U (*)paKLWIOHHaﬂ AUNCTUNNAUUNA * KOEeKUHT * KOKCOBaHue *

— MpumeHeHWe n NnpoBepkKa 3HaHU

1. Kakwue yriieBo1opoabl NpeuMylIeCTBEHHO coiepkaTcs B 0aknHCcKoM HepTH?
A) ankaHbl B) anxenst C) apenst D) ankunsl E) muxnonapaduHsl

2. YTo ommG0o4YHO AJI5 PUPOJAHOTO ra3a?
A) B Asep0aiikaHe HUMEIOTCs OOJIBIINE 3aIachl
B) HCTOYHMK CBIPbSL UL XUMUYECKOH IIPOMBIIIIEHHOCTH
C) He ucnomnb3yeTcsi B MApTEHOBCKUX U IOMEHHBIX TT€4ax
D) ucnons3yercs B ObITY U KOTEJIBHAX
E) xpome MeTaHa TakKe COIEPKUT ITaH, PONaH 1 OyTaH

3. Ykaxute BepHble BbicKa3bIBaHusl. [Ipu nepBuyHoii nepepadorke HedTH ...
1. mpotexaroT GU3nUECKHE IPOLECCHI
2. IPOLIECC OCYIIECTRISIOT B PEKTH(PUKAIIMOHHOM KOJIOHHE
3. hpakimy NeperoHsrOTCs MpY Pa3IndHbIX TEMIIEpaTypax
4. B ocTaTke OCTaeTCsi Ma3yT
5. BeIX0J1 OeH3uHa coctaBisieT ~ 20%

4. Yka:kuTe BbIpaKeHHsl, OTHOCSIIHECS K MPoLeccy KPeKHHra.
1. OCYIIECTBIAIOT ABYMSI CIIOCOOaMU
2. IO3BOJISIET TIOBBICUTE BBIXOJ Oen3nHa 10 70-80%
3. B X0Jie mpoliecca NPOTeKarT PEaKLuy Pa3ioKeHHs '

5. C kakoii e/ b0 IPOBOAMTCS BTOPUYHAA NepepadoTka HedpTH?
6. CMech KaKHX JBYX YIJIeBOJOPOAOB HCIOJIb3YyeTCsl B KauecTBe 3TajI0Ha
OKTAHOBOI0 YU CJIA TOILIUB?
7. Hanumure pedepar 00 aepodaiiizkaHCKUX XUMHKAX, 1T HBIX
v .

H
yr.



L] ososwanune sananns

1. Yto ommbo4HO A1 MeTaHa?
A) mpuMeHseTcs B KauecTBE TOIUINBA
B) ucnione3yercs s momydeHus pacTBOpUTeNeit
C) ero MosieKysaa UMEeT TETPa3APUIECKOE CTPOCHUE
D) conepxur no macce 25% Hu 75% C
E) B ero monekyie uMeroTcs 4 HEMOJSIPHbIE KOBAJICHTHBIE CBSI3H

2. Yto omrn604HO 1JIs1 3THIIEHA?
A) MOXHO MOJIyYNTH U3 3TaHa B) Monexya MeeT HEeIIoCKoe CTpOeHHe
C) obpazyet nonm3THIIEH D) siBisieTcs HelpeaeIbHBIM YTIIEBOIOPOIOM
E) BcTynaer B peakiyio rupaTanum

3. Onpenesnre Gpopmy.ty ajKeHa, INIOTHOCTH NIAPOB 10 BOJOPOAY KOTOPOro paBHa 35.
A) C4Hs B) CsHio C) CsHi2 D) CsHs E) C/Hi4

4. Yo BepHO JIs alleTUJIeHa?
1. MoneKya IMEET TMHEHHOE CTPOCHHE 2. ¢ BOJIoH 00pa3yeT ATWIIOBBIA CIIHPT
3. 1 mons ero ¢ 2-ms1 moabs H, oOpa3yer 3Tan 4. MOXKHO MOTyYUTh U3 KapOuaa KaabIus
5. Ha BO3JyX€ FTOPHUT KONTSAIINM IJIaMeHeM 6. MOXHO MOJTyYUTh U3 METaHa

5. Yto omn6o4Ho 1151 6€H30J1a M NMKJIONponaHa?
A) MOJIEKYJIbI UMEIOT 3aMKHYTBIE YTJIEPOIHBIE IETH
B) cocraB ozHOTO M3 HUX cooTBeTCTBYET 001Iei popmyne CyHan
C) B MoOJIeKyJle OJJHOTO U3 HUX MPHUCYTCTBYIOT TOJIBKO G-CBSI3H
D) naps! 0HOTO U3 HUX SIIOBUTHI
E) 06a oTHOCSTCS K apOMaTHYECKUM YTIIEBOIOPOaM

6. OnpenesuTe BepHble BHICKA3bIBAHMSI.
1. nepBuuHas nepepaboTka HeTH — PU3NIECKUiT IpoLIece
2. B X0Jle BTOPUYHOM IepepaboTKi He(hTH MPOTEKAI0T XMMHUYECKUE IPOLIECCHI
3. Ipu KpeKUHIe KPyIHbIe MOJIEKYJIbl pacIafaloTcsl Ha MEJIKHE MOJIEKYJIbI
4. oOCHOBHas I1eJIb BTOPUYHOH NepepabOTKU — MOBBICUTH BBIXO]] OCH3MHA
5. 6eH3nHOBYIO (ppakumio 06paszyroT yrieBogopo sl coctaBa Cia-Cis

7. HepermumTe CXE€MbI B T€ETPaAb M 3aBEPIINTE UX.

1. CHy + H0 -, 2. CH;=CH, + H,0 —“F®r
3. CHZZCHZ + [O] + HZO Lr@“) 4. CH=CH + HCl t, Kar.
5.CH=CH + H,0 1894, 6. CeHg + 3H, 2090,

8. Ilpu no/IHOM C:KMTaHMHU aTKaHa Kon4ecTBOM 0,05 MOJIb OBLT NOJIyUYeH YIJIeKHCIb
ra3 oobemoMm 3,36 11 (H.y.). Onpeaeante ¢popmyJay ajJkKaHa.

9. IlepenuiuTte cxeMy B TeTpajib, YPaBHAITe ee W MO/ d)opMyﬂoiﬁamo Be B

HANHUIINTE €ro MaccCy, BLIPAXKEHHYI0 MOCPEACTBOM YHCJIA aTOMO MO. e@).
M(O2) = 32, M(CO») = 44, M(H,0) = 18.
(1)

CHyy + O, - CO, + H,O

10. Onpenenure MoJIeKyJSIPHYIO (GOPMYJTY aTKH JIM U3BEETH
TUPUPOBAHUA €ro 2,7 T ObLIO H3PACX0A0BAHO A0PO,

, 9TO JAJIs



KUCNOPOAOCOAEPXALLUUE N ASOTCOAEPXALLUE
NPOU3BOAHLIE YIMEBOOAOPOOOB

B stoli rnaBe u3 KHCJIOPOACOACPKAIIUX TPOU3BOAHBIX YITICBOAOPOAOB Bbl O3HA-
KOMUTECH CO cnupmamu, Kap6OH06blMu Kuciomamu, CJOHCHbIMU 3@11]9(1]1/11/! u yeneeo-
daMu, a U3 a30TCOACPKAIUX TPOU3BOAHBIX — C AMUHOKUCIOMAaMU U benkamu.

m nPEﬂEJ'IbeIE CMUPTbI. 3TAHON, 3TUNEHITIUKOINb U
rMUUEPUH

= — B kakom BeluecTBe pacTBOPAIOT NOA ANsi NPUroTOBNEHUS NOAHOW HAaCTOWKN?
— Kakoe opraHuyeckoe BellecTBo obpa3yeTcs npu 6poxeHun pykTos?

AesaTeNnbHOCTb Okucnenue atunosoro cnupta okcuaom meau(ll)

\

O6Gecne4yeHue: MegHas cnvparb, CIMPTOBKA, CMWYKK, NPOOMpKa C 3TUMOBBLIM CMIMPTOM,
LTaTuB.

Xop paboTbi: PackanuTte MegHyto cnupanb Ha NiiaMmeHn CIMPTOBKK 0 TEX NOP, NoKa
€€ NOBEePXHOCTb HEe NMOKPOETCS YEPHLIM HanNeToM, U B HarpeToM COCTOSIHUW, ONYCTUTE B
3TUnoBbIV cnupT. Habniogante 3a nponcxogsaimm.

O6cyauTe pe3ynbTaThbl: \ !

— MNoyemy cnnpanb Npu HarpeBaHUn :
NOKPbINach YepHbIM HaneTom?

— Y710 NponcxoauT € YepHbIM HaNeToMm, korga cnuparbs : L
onyckatoT B cnupT? Noyemy 910 nponcxoaut?

— Y10 yyBCTBYETE, KOrAa NOAroOHAETe BO3ayX - % 24
PYKOW OT BbIXxOAa Npobupkm K HOCy?

— Kakve npusHaku XMMmM4eckon peakumm Bbl = - c -
Habnoaanu B XoA4e OKUCINEHNs 3TUNOBOro cnupTa? STHIIOBEIH CrIHpT

* [Ipou3600Hbie npedenbHbix y2ne000po00s, 8 MOAEKYIAX KOMOPbIX OOUH UIU
HeCKOIbKO amomo8 6000po0a 3ameuensl Ha eudpoxcunvrvie (OH) epynnvi, nazviga-
10MCsl NPEeOeNbHBIMU CRUPMAMU.

OnHoaToMHBIE IPEAENbHBIC CIUPTHI COAEPKAT B cBoeM cocTase ogny OH rpyn-
My, ¥ TIO3TOMY MX cocTaB BbIpaxkaror obmieir (opmyrnoit R-OH mm C,HoniOH.
[IpocTedmuMu UX MPEACTABUTEISIMU SIBIISTIOTCS MEMUI0BLILL CRUPI UTU MEMAHOT —
CH30H u smunoswiti cnupm unu smanon — C;HsOH:

i o

- |

H—(ll—OH H—|C—(lJ—OH
H (*] () H H
MeTPIJ'lOBbIﬁ Cl'[I/IpT WM METAanOJI 3TPIHOBbIﬁ C ni ' TAHOJI
(a) CTpyKTypHble (hopMYyribl 1 LLIAPOCTEPXHEBLIE MOAENM Kyn MEeTUIoBOro 1 aTu
CnMpTOB
e maBa9- Kucnopo.qco.qep)i(au.me n TCO, wue BOAHbLIE

yrnesogoponoB °



IHosyyenne. DTaHON MOMYYarOT B OCHOBHOM THJApaTallied 3TUJIEHA B MPHUCYT-

CTBHH KaTaiu3aropa:
t, Kar.

H,C=CH, + H-HOH —— CH3—CH,0OH
STHIIEH 3TaHOI
DTaHOJI TOYYAIOT TAKKE OPOIKEHUEM CAXAPUCTBIX BELIECTB, COAEPIKAIIMX B CBO-
€M COCTaBe IMIFOKO3y WJIH OCTATKHU TIIFOKO3bI (B IPUCYTCTBUH JPOXKIKEBBIX TPUOKOB):

CeH1206(rmokosa) —OPOXeHe > HOH +2C0O,T

dDu3nyecKHe CBOWCTBA. DMAHON (UHHBIIL CRUpm) — becysemnasn HCUOKoCb C
(XapakTepHBIM) AKOTOJILHBIM 3araxom, Kursimas npu 78°C; erko BocIiaMeHsIeTcsl.
OH Jterye BOABI M C BOAOH CMEIIMBaeTCA B JIFOOBIX COOTHOMIEHHAX. MHOTHE opra-
HUYECKHE BEIIECTBA XOPOIIO PACTBOPSIIOTCS B HEM.

DTaHOI — BeIecTBO, 00IaqaroIee HapKOTHYECKUM JeiicTBUeM. J{7ist Toro, 94To0kI
HE YIOTPeOISIIN BHY TP 3THIIOBBIN CITUPT, HCIOJIL3YEMbIH ISl TEXHUYECKUX HYXKII, K
HeMy JT0OaBJISIFOT TUIOXO MaxHYIINe U Kpacslue BelecTBa. Takol CIHUPT Ha3bIBAIOT
Oenamypamom. PactBop cnmpta, conepxaniuii 96% crmpra u 4% BOJbI, HA3BIBAIOT
MEOUYUHCKUM CRUPTHOM.

Memanon — ouensv a006umas, odagaroMas XapakKTepHBIM aTKOTOJIBHBIM 3ara-
XOM, OeclBeTHas KUIKOCTh, Kutsimas mpu 68°C; ¢ BOJOW CMENTMBACTCS B JIFOOBIX
COOTHOIIICHHSIX

Xumuueckue cpoiicTea. [Ipu temnepatype Boime 140°C B mpuUCYTCTBUHM KOH-
[IEHTPUPOBAHHOW CEPHOM KHUCIOTHI 3TAaHOJ JIETHAPATHPYETCS, 00pa3yst STHIIEH:

C2H50H t>140 C, HQSO4 (KOHI_I.) CH2=CH2 4 H2O
3TaHOﬂ Ha BO3yX€ roput Cﬂa603aMeTHBIM CHUHEBAThIM IIJIAMCHEM:

C,HsOH + 30, —152C0,T + 3H,0

[Ipu cnabom HarpeBanuu ¢ okcuaoM meau(ll) ataHoN OKHCISACTCS B YKCYCHbIU
anvoezuod, 00IaAAI0UINNA HETIPUATHBIM 3aI1aXx0oM:

t 20
CH;-CH,-OH + CuO — CHg—C\ + Cu + H,O
H
9TaHOI YKCYCHBIN allbIeru 1

Bourunciienusi, cBsI3aHHBIE ¢ COCTABOM CIIUPTOB
BerIpazure oTHOCHTENBHYIO MOJIEKYIIsIpHYIO Maccy cnupTtoB ChHzniOH mocpeactsom
YHCIla aTOMOB yriiepoa B Mojekyie (n). A(C)=12, A(O)=16, A(H)=1.
Pewenne:
YunTeIBas 3Ha4e€HUS A; 3JIECMEHTOB M UX MHJEKCOB B Bmpameyl My(CrHon+
BBIpa3iM M, CIIPTOB NTOCPEICTBOM 71

Mi(CiH20+1OH) = 12:n+ 1(2n+1) + 16+1 = 14n +
3amaua. Onpenenure GopMyITy IPEAETEHOTO OTHOATOMHOTO CHUPTA, T

HMEET Maccy, paBHylo 23 T.
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l'[pnMeHelme. OTUIIOBBIN CIIUPT NPUMCHACTCS B IPOU3BOACTBE CUHTCTUYCCKOI'O
KaydykKa, rjiactMacc, 1yXoB, JICKApCTB, JIAKOB U aJIKOT'OJIbHBIX HAaIIUTKOB.
On HCIIOJIB3YCTCA MJIA KOHCCPBUPOBAHUS aHATOMUYCCKUX MTPCIIApaTOB, B MCAULIUHC
— AJIA Z[C3I/IH(1)€KI_II/II/I KOXH, IPUTOTOBJICHWA HACTOCB U OKCTPAKTOB.

[IpenensHble cnupTel, coaepkamiie Ase U Tpu OH rpynmsl, Ha3bIBAIOTCS COOT-
BETCTBEHHO, O8YXAMOMHbIMU U mpexamomubimu chupmamu. ITpocreifunm npea-
CTaBUTCJICM JIBYXATOMHBIX CIIUPTOB ABJISACTCA OMiLiI€H2AUKO b, A TPCXAaTOMHBIX —
2NUYepum:

1 2 3 ‘
?Hz — lCHz ?Hz—ClH—(EHz
OH OH OH OH OH 9 9

STUJICHIIMKONb (ITaH Ho-1,2) [TIULIEpPHH (MponanTpuoi-1,2.3)

(b) CTpyKTypHbIE hOPMYTbl U LAPOCTEPXKHEBLIE MOAENN MOSEKYI 3TUNEHINMKONSA W rMudepuHa

e JTuneHrnukonb — 6ecuBeTHasi, cuponoobpasHas, cnagkas Ha
BKYC M 04eHb ss008umasi xxudkocme. B Boge n aTaHone XopoLLo pacTBOPSETCS.

[TockonbKy BOIHBIE paCTBOPBI ATUIICHIJIMKOJIA HE 3aMEP3atoT IPU TeMIepaTypax
3HaynTenbHOo Hke 0°C, TO OHM 3UMOI IPUMEHSIOTCA B PauaTopax aBTOMOOMIIEH,
TPAaKTOPOB U JIp. MEXAHNU3MOB B KAaUeCTBE AHMU@PPU3A — HE3AMEP3AIOWUX OXNANC-
0arowux HCUOKoCmeli.

* muuepuH — BecuBeTHas, cuponoobpasHas, cnagkas Ha BKYC,
BA3KasA U TMrpoCKonnyHasa XXMOKoCTb. C BO,IJ,OVI CMeLUnBaEeTCs B NTOObIX COOTHOLLEHUSIX.
anuepMH, B OTJINYMNE OT STUNEHITINKONA, He A00BUT.

I'muuepuH npuMeHsieTcs Al NOJIy4YeHUs] HUTPOTJHLepruHa (TPHHUTpATa TIIMLe-
puHa) U AuHamuTa. OH UCTIONB3YETCs TaKKe B HappoMepuu U MeIUlMHE (B BUIE
Mazei) s MpUIaHus MATKOCTH KOXe, B KOKEBEHHOM MPOU3BOACTBE — JIJIsl TIPEZO-
XPaHEHUs KO OT BBICBIXaHMUs, a TAKXKE B IPOU3BOJICTBE MbUIA. 1%-HBbIN CIMPTOBOM
pacTBop HI/ITpOFJII/II_IepI/IHa MPUMEHSIOT B KAUECTBE COCYI0PACIIMPSIOIIEIO CPEACTBA
TIPH CEPIICTHO-COCYTUCTHIX 3a00JIEBAaHUSIX.

2auyepun .
Omnpenenenune. OnpenenecHue IIULEpUHA U 3TH-
\ // 1 JISHTJIUKOJIST KaK MHOTOAaTOMHBIX CIIMPTOB OCH
- BBIBACTCS HA UX CIIOCOOHOCTH 00
= TBOPBI SIPKO-CUHEI'0 1IBETa IIPH B3
Clo,l(cg?‘[O): \«‘, ~ ' CO CBCXKEMOJYYEHHBIM OCaaK

(1) (). Oonoamomme

(c) ObpasoBaHue SApKO-CUHETO 2UOPOKCUOOM Me
pacTBopa

° rnaea 9 ¢ Kucnopoacogepxaiwme n TCO
yrneBogopoaoB °©




¢ 9TaHON * MeTaHoN * Aerngpartauma n oKucrnieHue 3taHona ¢
STUNEHITINKOSb * NMUUEPUH *

_ NMpumeHeHMe ¥ NpoBepKa 3HAHUM

1. YKaxkuTe olin004YHOE BbICKA3bIBaHHE.

A) METaHOJT ¥ ITAHOJI C BOJIOI CMENIMBAIOTCS B JTIFOOBIX COOTHOLICHUSIX
B) atanon — romosor MeraHosna

C) MeTaHOJI OYeHb STOBUT

D) 1o 3amaxy MeTaHOJI Pe3KO OTJIMYASTCs OT ITaHOJIa

E) sTanon kunut npu 6osiee BHICOKO# TeMreparype, 4eM METaHOI

2. C noMoLIbI0 KAKOI0 BelleCTBA MHOT0ATOMHBIE CIIUPTHI OTINYAIOT OT OAHOATOMHBIX ?
A) HOCH.CH.0H B) HOCHz(liHCHzOH C) C.HsOH

OH
D) CH;0H E) Cu(OH)»

3. YKa:KknTe cXeMbI MOJY4YCHHUS ITUJIOBOI0 CIIUPTA.
1. C6H1206(rmox03a) M) 2 CH4+ HOH —)t’ xar.
3. CH,=CH:+ HOH &) 4. CH=CH + HOH t, KarT.

4. 3aBepuIuTe CXEMbI peaKIHii.

>140° C,H2SO4 (ko1

1. C.HsOH
2.C4HOH + 0, L,
3. CoHu2O + 0 L

4. CH;CH,OH + CuO —1,
5. COCTaBbTe ypaBHemm ropemm ITHJICHIJINKOJJIA U rnnuepnﬂa.
6. MoryT Jin MeKIy MOJIEKYJIaMH 3TAHOJIa BOSHUKHYTh BO10poiHbIe cBsi3u? OTBeT 000CHYiiTe.

7. IloyeMy 3THJICHIJIMKOJIb KUIIUT NPpH §oJiee BLICOKOI TeMImepaType, 4eM 3TaHOoJ1?

8. [lepeuncante 001acTH MPUMEHEHHUS TJIMIEPUHA.

9. OTHOCHTE/JIbHAS MOJICKY/ISPHAs MAacca OJHOATOMHOIO IpeAe/bHOro cnupra pasHa 88.
OnpeneauTe MaccoBbie OTHOLICHHUS 31eMEHTOB (Mc:Mu:Mo) B 3TOM CNIUPTe.

10. Ck0/1bKO KHJIOTrPaMMOB 3THJIOBOI0 CIMPTA MOXKHO IOJYYUTh NPH Opo:keHHH GpyKTOB
maccoii 0,5 T, cogep:kammux B cBoeM coctaBe 54% ruaoko3bl? Mi(CsHi20s) = 180,

M(C:H5OH) = 46.
\
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f'*m — Kakoe BeliecTBO npumMeHsdeTcsa AnA coxpaHeHUsa aHaTOMUYeCKUX npenapaTOB?
[ 4

m nPE,EI,EJ'IbeIE ANbAOErnabl. YKCYCHbIW ANbOErNA

-

~

* [Ipou3600Hbvle npedenvubix y2ne6000pooos, 8 MOﬂngzax KOMOpbIX y2ne6000-
o o o —

POOHDI pAOUKAT C8:3aH ¢ anbOecuonou epynnou C

Hblmu anvoecudamu. Hanpumep:

H)’ HA3b18AIOMCS NPEOeIb-

O
z

H:C-CZ

MypaBbHHBIIT anbaeru] (hopManbIeri)

[

YKCYCHBIH abJeTH T (areTanbIeTHT)

OkucneHue anbgernpgoB rugpokcugom megu(ll)
aerva.

O6ecneyeHue: wWratue, npobupka, cnuptoska, Cu(OH)2, npobupkoaepxartens, aueTanb-

Xop paboTbl: B npobupky co cBexeocaXaeHHbIM rTMAPOKCMO0M
menun(ll) HaneviTe cTonbKo aueTanbaernaa, Ytobbl ocagok
33 NPOUCXOAALLUMU UBMEHEHMSIMU.

NOKPLINCS XUAKOCTbIO, 3aTEM HarpenTe NpobupKy 1 Habnogante
O6cyauTe pesynbTaThbl:

— Y70 NponCXoauT Npy HarpeBaHUM COAEPXMMOTO NPOBMPKN?
— OkncneHwve adetanbgernga npotekaeT B OAHY Unv B ABE
ctagum? MNoyemy Bbl Tak gymaete?

1 Has rpynna?

[

— B KaKyto (yHKLMOHATbHYIO FPYnny OKUCNSETCa anbaerns-
Oomast popmyna anpaerunoB: R — CHO; ToabKO B MypaBEUHOM ajIbJIETHAE allb-
HUTbHOUL 2PYRNON.

— MepeumncnnTe BHELLHWE NPU3HAKA PeaKLuy.
neruaHas rpymnna ceszana ¢ aromoMm H: H-CHO. I'pynmna >C=0 Ha3biBaetcs xapbo-

l'[onyqelme. ALIeTaJ'IB,I[CI‘I/IZ[ NOJIYy4ar0T OKHUCJICHHUEM JTUJIIOBOI'O CIIMPTa OKCH-

oM meau(1l), mo peakmmu KydepoBa — ruaparanueii aneTuiaeHa u JIp. Crmoco0aMu:

CH;—CH,0OH + CuO —1» CH;~CHO + Cu + H,O

CH=CH + HOH &%, CH;- CHO

dusnyecKkue CBOMCTBA. AlleTalbIeru] — OeclBeTHas, JIETYYa
A008umas XUAIKOCTh C PE3KUM 3aIIaxoM.

HasblBalOT hopManmHoM.

* dopmanbgerua — S400BUTbIN

rnaea 9 « Kucnopopacopepxaiue u
yrneBogopoaoB °©
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XumMuyecKue cBOMCTBA. AlLlCTaNbIEIU]l BCTYNIACT B PEAKLUU OKUCTEHUS U NpU-
coeounenus. Hammpumep, mpu JIeHCTBHM aMMHAYHOTO pacTBopa okcuza cepedpa(l)
(Ag:O B Bome He pacTBOpSAETCs), aleTaIbJCTH] JErKO OKHCISIETCS B YKCYCHYIO
KucIoTy. Peakius aTa Ha3bIBaeTCs peakyuell ‘cepeOpsinozo 3epkaia’”

CHsCHO

| ——

(a) OnpeaeneHune
anbaernaoB peakumnen
“cepebpsiHoro 3epkana”

Ag,0+NH;(p-p.)

0 0
CH3—cfH + Ag,0 N, CH3—chH

peaxuust “cepebpsiHOrO 3epkaa’

cepeOpsiHOe
3epKao

+2Ag| (a)

HpI/I crnadboM HarpeBaHuun YKCYCHBIﬁ aJIBACTU T OKHCIIACTCA U CO CBEXKCOCAXKIACH-

HbIM TrApokcunom meau(1l):

CH3CHO + Cu(OH), — CH3;COOH _+_CuOH{ + H,O (b)

2CuOH -1 CwOd + H,0

KPacHBIA OCAI0K

JKENITBIA 0CaloK

O06e¢ peakruu (2, b) HCTIONB3YIOTCS 0151 OnpedeneHus anb0ecudos.
AnpIieruapl ropst, 00pa3ys yrIIeKUCIIbINA Ta3 ¥ BOY:

2CH;CHO + 50, - 4CO, + 4H,0

HpI/ICOG,Z[I/IHHH BOAOPOA, aJIbACTHUBL 60ccmarnasiusaromcs 10 CliIMpToB:

0 .
R-cZ  +H, NPU R_CH,-OH
H

AJIBJACTHU

CIIUPT

A(C)=12, A(O)=16, A(H)=1.
Pemenue:

o6paseuy

BBIPa3UM M, aJbICTHIOB TIOCPEICTBOM 7:
Mi(C,H2,+1CHO) = 12:n+ 1(2n+1) +

3agaua. Onpeznenure GOpMyITy MpeaerTsHOTO
Maccy, paBHyIo 8,8 T.

174 \/

VauTeiBasi 3HAYCHHS Ar OJIEMEHTOB U UX MHACKCOB B BBIPAXKECHU

JIETHT,

BLI‘-II/ICJICHI/IH, CBSI3AaHHBIC C COCTABOM AJIBACIH/10B

BelpazuTe OTHOCHTENBHYIO MOJICKYJSIPHYIO MacCy IPEIENbHBIX — albACTruI0B
CnH2n+1CHO mocpescTBoM urcna aToMOB yriieposia (n) B aIKWIBHOM paJiiKaie.

{(Cn ,
12451 +16=14
Ooro

@

MOJIb




IMpumenenue. 13 yKCyCHOTO abjeruia Mmoay4arT YKCYCHYIO KHUCIIOTY, IJ1acT-
MAacChI U JICKAPCTBCHHBIC MIpCHiapaThl.

dopmManbplierui UCIOIb3yeTCS B MPOU3BOJCTBE PA3IMYHBIX CMOJ, KpacHUTEIeH,
JIEKapCTBEHHBIX TpenapaToB. OH MpUMEHSIeTCs Jisl TyOJIeHUsT KO, KOHCEPBUPOBa-
HUSl aHATOMHYECKHUX TPEnapaToB, Ae3WH(EKINH XUPYPTHUECKIX WHCTPYMEHTOB, a
TaKXe MPU IPOTPABIMBAHUHU CEMSH MIEPE] TOCEBOM.

Omnpenesnenne. Onpe/eeHne aabJACTHI0B OCHOBBIBAETCS HA X OKHUCICHUU 110
peaknuu “cepeOpsTHOTo 3epKana’ U CBeXKEOCAXKACHHBIM THapokcuoM Memu(1l).

* anbaervaHasi U Kap6oHUbHAA rpynnbl * KA4eCTBEHHbIE peakuumn
anbpernpoB ¢ peakuus “cepebpsiHoro sepkana”

- MpumeHeHMe ¥ NpoBepka 3HAHUM

1. Kakue coeauHeHust MOKHO pacno3HaTh ruapokcuaom megu(Il)?
A) MeTaHanb, aneTuiIeH, OEH301
B) rimuepus, aneTuieH, 3TaHOI
C) raMuepuH, dTaHalb, 3THICHIJIAKOIb
D) sTaHou, riunepuH, MeTaHallb
E) merananp, 3TaHanb, MpONaHOI

2. 3aBepmnTe CXEMbI U ONPEAC/IUTE PCAKIIHA BOCCTAHOBJICHUA AJIB/ICTH/10B.
1. CHsCHO + Cu(OH)> —
2.HCHO + Ag:0 —“ N3,
3. CH;CHO + Ago0 - M,
4. HCHO + H, %™,

3. YUto BepHO 1151 onpeaesieHNs] YKCYCHOT0 aabaeruga ruapoxcuaom meau(1l)?
1. oOpasyetcsi KpacHbIN 0CaI0K

. o0pasyercsl MeTaJIMyecKast Me/ib

. IPOTEKAET peaKiyus NPUCOCANHCHHS

. IPOTEKAET PeaKIysl OKUCICHUS

. o0pasyercsi KapOOHOBasI KUCIIOTA

[T I PRSI \S ]

4. IToyemy yKCYCHBIii aJIbJlern/l BCTYNAET B PEAKIUI0 PHCOeTUHEHNA?
5. IlepeuyuncuTte 001aCTH MPUMEHEHUSI MYPAaBbHHOI0 M YKCYCHOT'O aJIbJIerH/a.

6. CKoJIbLKO rPaMMOB YKCYCHOT'0 aJIbJerua MOKHO MOJYYHTh U3 78 I anleTuJieHa no peak-
nun Kyueposa? M(C:Hz) = 26, M{(CH3CHO) = 44.

7. CKOJBLKO rPaMMOB YKCYCHOM KHCJOTHI MOKHO MOJYYHTHh OKHUCJIeHHeM 66 r ykcycH
anbaernaa? Boixoa kucaorsl coctasiaser 90%. M (CHs;CHO) = 44, Mr(WOO

* rnaea 9+ Kucnopoacopepxatiue n TCO, wue
yrnesogoponoB °




KAPEOHOBbIE KUCNOTbI. YKCYCHAA KACJIOTA U BbICLUUE
KAPBOHOBbIE KUCJIOTbI

— Kakoe BellecTBO UCNONb3yHOT B ObITY AN yAaneHUs Hakunu?
¢ - Kakoe BelLuecTBO NPMMEHSAETCA KaK NpUnpaBa K NuLle U Kak KOHCepBaHT?

» Opeanuyeckue coeOUHeHUsl, 8 MONEKYIAX KOMOPbIX Yeae8000POOHbIL PAOUKAT
C83aH ¢ 00HOU unu Heckoabkumu xapookcuronvimu (—COOH) epynnamu, Hazviga-
10Mcsl KapOoHOBbIMU KUCTOMAMUL.

I[Mpocreiimmm npencTaBUTeIeM NPEEIbHBIX OAHOOCHOBHBIX (COEpIKALUX OHY —
COOH rpyriy) KapOOHOBBIX KUCIIOT SIBJISTFOTCS MypPABbUHASA Y YKCYCHASL KUCTOMbI:

o
= =
H—c?Z : CH:—CZ
OH
MypaBbHHAs (METaHOBas) KACIOTA yYKCycHas (3TaHOBast) KHCIOTA

(a) CtpykTypHble hOpMyMbl U LLIAPOCTEPXKHEBBLIE MOAENWN MYPABbUHOW N YKCYCHOW KMCIOT

R RN LR i XvMUUyeckne CBOMCTBA YKCYCHOM KUCTOTbI

O6GecneyeHue: 5 NpobUpoK, pacTBOp NakMyca, MarHveBasi NeHTa, rpaHynbl UMHKa,
deHondTanenH, pacteop NaOH, nopoLuok mena, ykcycHasi Kucnota, CnmpToBKa.

Xoa paboTbl: Hanelite no 1-2 mmn yKCyCHOW KUCNOThl B 5 npobupok, 1-s U3 KOTOpbIX
COAEPXUT pacTBOp fakmyca, 2-9 — MarHMeBYylo NeHty, 3-a — 1-2 rpaHynbl unHka, 4-9 —
pactBop NaOH, coaepxawmin 1-2 kannu pactBopa deHondranemHa, n 5-9 — NopoLLoK
mMena. (Ecnu rpaHynbl LIMHKa He pearupyoT C KUCNIOTON, MOXHO crerka HarpeTb). Habnto-
AanTe 3a BCEMU NPOUCXOAALLMMUN U3MEHEHNUSMMU.

O6cyauTte pesynbTaThbl:

— B Kakolt uBeT okpalunBaeTcs nakmyc B 1- npobrpke? A novemy He B KpacHbI LIBET?

— O yeMm cBugeTenbCTBYET U3MEHeHWe UBeTa deHondTanenHa B pactsope NaOH npu
aobasneHnn KMcnoTbl?

— Kak o6bscHUTE pasHuLy Bo B3ammogenctsmm Mg n Zn ¢ yKCyCHOIN KUCNOTON?

— Kakne npusHaku peakuum Bbl HAbnogany npy B3anMoaencTBumM Merna ¢ KUCNoTon?

— Kakow aTom Bogopoaa YKCYCHOWM KUCMOTbI y4acTBYeT B 3TUX peakuusax? MNouemy?

— Kakune 13 nocnegHux YeTblipex peakuui sensitotcs HeobpatumbiMu? Movemy?

IMosy4yenne. B npOMBIIIIIEHHOCTH OKUCIICHHEM OyTaHa KHCIOPOIOM BO3AYX
TPUCYTCTBHH KATAlM3aTOPA MOMyYaioT YKCYCHYIO KHCIOTY: g
2CH3~CH,— CH,—CH; + 50, —“P:XT | 4CH;-COO 0
dDu3nvecKue cBOMCTBA. Yxcycuaa (3TaHOBas) KUCIOTA | TIpU HOM\EeMIIe-
.C i

parype OecLBETHasl >KUAKOCTb C PE3KHM Xapak oM
BaeTCs B JIIOOBIX COOTHOIIECHUX; ee 3—9%-HbI HBIH PABTBOP HA3bIB cmo-
n08bim ykcycom, a 70-80%-HbIi pacTBOP — VKCydk
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XuMHYecKHe CBOMCTBA. YKCYCHas KHCJIOTa OOJNaTaeT oOwumu C8OUCMEAMU
MUHEPAITBHBIX KUCJIOT: B BOJIC YACTUYHO JIUCCOIMUPYET; C aKTUBHBIMU METAJUIAMHU,
IIeJI0YaMH, OCHOBHBIMU OKCHJIAMH M C COJISIMU OoJiee CIIa0bIX KHCIIOT BCTYIIAET B
peaKInuu:

2CH;COOH+Mg—(CH;COO):Mg +HyT  2CH:COOH+KCO; 5= 2CH:COOK
aueTaTt MmarHmsa aueTaT Kanua

CH3COOH+NaOH—CH3;COONa + H,O  2CH3;COOH+CaO—(CH;COO0),Ca + H,O

IIpumenenue. Ykcycnas xkucnoma NPUMEHSICTCS B MPOU3BOJCTBE IJIACTMACC,
pa3IMYHBIX KpacHUTENeH, IEKapCTBEHHBIX IPENnapaToB, alleTaTHOIO BOJIOKHA, HETO-
prodei KnHOTIIeHKH 1 Ap. OHa MpUMEHSeTCs Tak)Ke MPH KOHCEPBUPOBAHWH OBOIIEH
U KaK CTOJOBBIH YKCYC.

OnpenesieHne. YKCYCHYIO KUCIIOTY MOJKHO OTIIHYHTE T10 €€ XapaKTepHOMY 3aIaxy.

Baxxuelmmmu npeacTaBuTEIsIME 1pedeibHblX OJJHOOCHOBHBIX BBICIINX KapOo-
HOBBIX KHUCJIOT SBJISTIOTCS TAIbMUTHHOBAS (TEKCaICKaHOBAs) M CTeapuHOBas (OKTazIe-

KaHOBas) KUCIIOTHI: Ci7HssCOOH

CTeapHHOBas
KHCIIOTa

¢ @ ¢ @
Ci1sH31COOH
MAJILMUTHHOBAS KUCII0TA

(b) WapocTepxHeBble Mogenu Monekyn narnbMUTUHOBOW U CTEapUHOBOW KMCNOT

Onu B BHIE 2nuyepudo8 — CIOXKHBIX 3(PHUPOB TIHMIEPHHA — BXOAAT B COCTaB
pPaCTHTENBHBIX WU JYXUBOTHBIX XHPOB. [lagbMUTHHOBaS u
CTeapHHOBAsI KUCIIOTHI — TBEP/IbIE BEIIECTBA OEJIOTO IBETa,
HE pacTBOpsIonIrecs B Boje. VX cMmech, Ha3pIBaeMasl CTe-
apUHOM, WCIOJB3YIOT B M3TOTOBJICHUN CTEAPHHOBBIX CBE-
yeil. HarpueBsle cov maabMUTUHOBOM M CTEAPUHOBOM KHC-

. . (c) WapocTtepx-
JIOT SIBIISTIOTCS OCHOBHOW COCTaBHOW YacTBIO mEepo02co

HeBad

MblA, 3 KAIAEBBIE COJIU — HCUOKO20 MbLIA. Mozens
U3 nenpedenvuvix kKapOOHOBBIX KHCJIOT, COACPIKAIINX B MOneKyIbl
yraeBopoponHoM paaukane ogay C=C cBs3b, Oomblmoe onenHosou
MIPAKTUYECKOE 3HAYCHUE HMEET O0JeuH08as KUucioma KnernoTel
Ci17H33COOH:
18 1-17 10 9 2-8 1

CH;3—(CH;);—CH=CH—(CH,);—COOH

OnenHOBas KUCJIOTa — KUIAKOCTh 0e3 3amaxa u BKYycCa. OJIBIIINX JCCTBax

COJZICPKUTCS B OJIMBKOBOM, IIOJICOJIHCYHOM, KYKYPYP bHOM
° rnaea 9 ¢ Kucnopoacogepxaiwme n

yrnesogoponoB °




Bl:l‘ll/lc.l'lel-lﬂﬂ, CBsI3aHHbIE C COCTABOM KapﬁOHOBLlX KHCJI0T

Bripasute OTHOCHTENBHYIO MOJEKYISIPHYIO MacCy HpEAeIbHBIX KapOOHOBBIX KHCIOT
CuHa2,+1COOH nocpencTBoM 4ncia aToMOB yIiIepoa (n) B aIKHIBHOM PayKae.
A(C)=12, A(O)=16, A(H)=1.

Pemenne:
VYuuThIBas 3HAUCHHS A, IEMEHTOB M UX MHICKCOB B BhIpaxkeHnH M:(CnH2n+1COOH),
BBIpa3uM M; KapOOHOBBIX KHUCJIOT MOCPEACTBOM 71

My(CyHaniCOOH) = 12:n + 1-(2n+1) + 12 + 162 + 1 = 14n + 46

=
9
m
[}
o
(=]
(=}

3agaua. Macca 0,05 Mosb HATPUEBOH COJNM MPEAENHHON OJHOOCHOBHOW KapOOHOBOI
kucnotel paBHa 4,1 1. Onpeznesnure Gopmyiy kuciorsl. A(Na)=23.

* JlumoHHasn kucnota
npoasndaeT CBOWNCTBO TDEXOCHOBHOVI

kapboHoBoi kncnotel. CogepxuTcs, B o OH ‘ [*O
OCHOBHOM, B IMMOHE U1 APYrUX UUTPYCOBBLIX X C—CHz—(l_‘, — CH, z
pacTeHusXx. HO~ |

MprMeHsAeTCs B MULLLEBOWN MPOMbILLITEH- c

HOCTV NpW NPUIrOTOBIIEHNN OCBEXAIOLLMX 0/7 \OH
HanWTKOB ¥ KapaMerbHbIX N34enun, a

Takxe B (hapmaLeBTUKe.

®* YKCyCHas KucnoTta * nanibMUTUHOBasd, cTeapuHoBas n orienHoBas
KUCINOTbI *

_ MpumeHeHWe n NpoBepka 3HaHUN

1. YKa:KuTe OTHOCUTEJBHYIO MOJIEKYJISIPHYIO Maccy NpeaeIbHOH 0IHOOCHOBHOIH KapOoHO-
BOH KHCJIOTBI, B YIJ1€BOJOPOAHOM PaIMKAaje KOTOPOH COdep:KUTCS 2 aTOMa yriiepoa.

A) 46 B) 30 C) 60 D) 74 E) 58
2. Kakne BbIpaskeHHs1 COOTBETCTBYIOT YKCYCHOH Kuca0Te?
1. conu Ha3bIBaIOT popMUaTaMu 2. XOpOILIO PacTBOPSIETCS B BOAE
3. CONTM Ha3BIBAIOT alleTaTaMHU 4. npuMeHsieTcs KaK MpUIpaBa K IMAIIe

5. He 1-if mpeCTaBUTEIb TOMOJIOTHYECKOTO psiia 6. CIIadblil SIEKTPOIUT

3. B kakoii peaknum BbliessieTcs raz?

1. CH;COOH + Ca— 2. CH3COOH + MgO —
3. CH;COOH + Na,COs —> 4. CH;COOH + KOH —
4. Yxaxute (popMy.isl NaJbMUTHHOBOI, CTEAPHHOBOI U 0JIEHHOBOW KHCJIOT, COOTBETCTBEHHO.
1. Ci7H33COOH 2. CisH;1COOH 3. Ci7H3sCOOH
5. 3aBepminTe CXeMbI peaKIuid.
a. .. + ... — CH;COONa + H20 b. CH;COOH + NH; —
c. .. + NaHCOs — CH;COONa+ H.O +
6. CKOJILKO KHJIOTPAMMOB YKCYCHOH KHCJIOTBI MOKHO IOJTY4YUTh KaTanf eCKHN)OK
em GyTana oobemoM 89,6 (H.y.). BbIxoa KHEJI0THI cocTaBsieT 50%. 3CO

8. B marumueBoii coyim mpenejbHOl OJHOOCHOBHOI
copepaxutest 1,2 r marausi. Onpenesure popmy.ry
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m CJ'IO)KHbIE ADUPDLI. XUPbI.
MbiJ10 U APYTUE MOIKOLWWUE CPEANCTBA

— Bepbntog MoxeT B Te4eHMe nonyTopa mMecsueB o6xoantbcsa 6e3 Boabl. C yem
3TO MOXET ObITb CBAA3aHO?

— Kakue BewecTBa BO (hppyKTax, Agyxax u ogeKosioHax o6yCcrnoBnmMBaloT UX NPUSIT-
HbIW 3anax?

[
ICY NI Iad ] OcaxaeHue Mbina B XXeCTKO BoAe U rMaApoOnu3 xupa
B LLENIOYHOW cpeae

O6GecneyeHue: 3 npobupkn, mbino, soga, NaOH, deHondTanenH, pactBopumMbie conm

Kanbuunsa n marHms, dapdoposas Yawa, cnmptoeka, NaCl, cteknsHHaa nanodka.

Xoa pa6oTbi:

a) B ABYyX NpobupKax NpUrotoBbTE MblIfibHbIE PACTBOPbLI, B OOHY M3 KOTOpPbIX Jo6aBbTe 1—
2 kannu pactBopa deHondTanenHa. MbinbHbIN pacTBOp BTOPON NPOGUPKM NO Kanmsim
nobaBbTe B TpeTbio NPOOMpPKy, coaepallyto Boay (4—5 mMn) ¢ pacTBOPEHHLIMU B HEN
consiMu KanbLms n Mariusi. B o6ounx onbiTax Habnogante 3a NPOUCXOAALLUM.

b) B dhapdoposyto yawKky ¢ 1-2 r cnMBoyHoro macna npunente 7-10 mn pacteopa
wenoyn n B TeyeHne 15-20 MUHYT cMecb npokunaTute. MNepuoguyeckn nepemeLun-
BaliTe cMecb, 406aBnss HOBble NMOPLMX BOAbl B3aMeH ncnapusLuerics. lNocne nonHoro
3aBepLueHnss ombinerHns B yawy gobasbte pactsop NaCl n B TeveHvne 1-2 MUHYT
cMmech npokunstTute. Habntogarte 3a nponcxogawmMmMm U3MeHEHNAMN.

O6cyauTte pesynbTaThbl:

— B kakon uBeT okpalumBaeTcs deHondTanenH B pactsope Mbina? MNoyemy?

— Yrto npomcxoguTt npu gobaBneHun pacTBopa Mbifla B XKECTKYH BoAy, T.e. B pacTBop,
copepxaluuin noHbl Ca?* n Mg?*? Moyemy?

— Kakoe BelecTBo cobunpaeTcsa Ha NOBEPXHOCTM BOAbI B KOHLE onbiTa b?

— NoyeMy rmaponus XMpoB B LLENOYHON cpee Ha3blBatoT OMbINeHNemM?

* OpeanuuecKue coeOuHeHus:, oopazyowuecs 6 pe3yivmame 63auUMo0eucmaus
KApOOHOBHIX KUCIOM CO CRUPIMAMU, HA3LIGAIOMCA CIONCHBIMU IPupamu, a camu
peakyuu — peaKyuamu IMepuPuUKayun.

//O - ==, tH,S0, I
CH;-C| __J+ HO-C:Hs ——— CH;-C-0-CHs + H,O
wiciora 'OH_ | crmpr CIIOXHBIH 3up

Peakuust stepudukanymm — obpaTuMas peakuyss W MPOTEKAeT B NPHUCYTCTBUH
KOHLICHTPUPOBAHHOM CEPHOM KUCIIOTHI. 0

Z
O61myto hopMyITy CIOKHBIX 3PHPOB MOKHO MPEACTABHTH TaK: R#O

Cl1oxHbIe 3(1)I/IpLI OJJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT C HEOOJI

nuBerax, (Qpykrax, mwiogax u srogax. Cneunduu
00YCIJIOBJICH IPUCYTCTBUEM B UX COCTABAX CIOXKHBIX

° rnaea 9 ¢ Kucnopoacogepxaiwme n
yrneBogopoaoB °©



MU30amunoBbIit 3chmp YKCYCHOI KUCIOTbI UMEET 3arax apyw (a),
MeTunoBbIn 3cmp OyTaHoBOW KUCNOThI — 3anax sibroka (b), a .

3TMNOBBI a¢pmp GyTaHOBOW KUCMOThI — 3arax aHaHaca (c): \,ﬂ
£

- kP

Q Ko
//0 / CH; //O ; //0
CH;-C-O-CH-CH>-CH C;H,—~C-O-CH; C:H—C-0-C-H;s

\ (a) CH; (b) (© J

CnosxHble 3(hUpbI UCIIONIB3YIOTCS B KAUECTBE PACTBOPUTENS 3(DUPOB LIEILTIOI03BL.
Croxsble 3¢UpHl B BUAE QPYKTOBBIX 3CCEHUUH, HApALy ¢ APYTUMHU AYLIMCTHIMH
BEILIECTBAMH, NPHUMEHSIOTCS B IPOU3BOJCTBE (PPYKTOBBIX COKOB, OCBEXKAIOIIUX
HAIUTKOB, KAPAMENbHBIX U3/ICIIUH, @ TAKXKE B U3TOTOBJIICHUU AyXOB U OJICKOJIOHOB.

* JKupor — cnooicnvie d3¢upel enuyepuna u 00HOOCHOBHBIX (21AGHLIM 00PAZOM
gvicuiux) kapbonoswix kuciom. VIx obliee Ha3BaHUE — mpueauyepuobL.

B coctaB XuMpOB BXOAAT, TIJaBHBIM OOpa30OM, OCTAaTKH HATLMUMUHOBOL,
CcmeapuHos8oll N 01euHo80uU Kuciom. BriepBble TPUTTIMLEPU CTEAPUHOBON KUCIOTHI
(d) 6b11 cunTe3upoBan M.beptiio B 1854 r:

(d) Csz — OH HO — CO — Cy7H35 (|:H2 — 0 -CO—-Cy7H35
C|‘H — OH + HO-CO-Ci7Hzs — (|jH - 0-CO-Cy7H35 +3H,0
CH, - OH HO - CO - Cy7H3s CH, - 0O - CO - Cy7H3s
[JIHLEPUH CTeaprHOBast KHCJIOTA CTEapMHOBBIM TPUTIHIIEPHT (KHP)

Kak npaBuiio, TBep/IpIe JKUPBI 00pa30BaHBI npedeibHbiMYU BHICIIUMEI KACIOTaMH,
JKUJIKHE KHUPBI (Maciia) — HenpedeibHblMu BRICIIUMH Kuciotamu. [Ipu ruapupoBannu
C=C cBs3ei, cofiepKaIIXCs B KHUKUX KUPAX, OHU PEBPAIIAFOTCS B TBEP/IBIC KHUPBHI.
OTa peakmys JISKHUT B OCHOBE MTPOMBIIITICHHOTO TIOJTYYEeHUS MAPeapUHda.

JKupbl )KHBOTHOTO IIPOUCXOXKIACHHMSI (TOBSDKUN, OapaHuil :up) 0OBIYHO OBIBAIOT
meepovimMu, OONBIIMHCTBO PACTUTEIBHBIX JKUPOB (MOICOTHEYHOE, KYKYpy3HOE,
OJIMBKOBOE MACJI0) — JCUOKUE HCUPDL.

B TexHuKe runponus xxupoB (peaknus, oOpaTHas peakiuu (), IIMPOKO UCTIONb-
3yeTcs JUIsl MOJTyYeHHUs TITUIePHHA, KapOOHOBBIX KHCIIOT, MBIJI, CTeapuHa. SIBISSICH
COCTaBHOW YaCThIO THINH, KUPHI UTPAIOT OOINBIIYIO POJIb B JKU3HU JKUBOTHBIX U
yenoBeka. OHU SBISIOTCS OJHUM W3 OCHOBHBIX HCTOYHUKOB SHEPTUH B OPTraHU3M

M Hampueebze U Kaauesvle Colu 6blCUUX Kap60HO6blx KUuciio

bl6 4
Jaamu. HanI/ICBLIC COJIn 06p3.3yIOT TBEPABIC MblJId, a KAJIMCBBIGCOJI 15018 MBI
Panpme mblta IoJydajid ruipojin30M pacTUTEIbHBIX JKHB X OB B

MPUCYTCTBHU HIENOYN WK cobl. [loaTomy rumponm3 B B IIp
JIOYH Ha3bIBAIOT OMbLICHUEM.



B HacTosiiee BpeMsi KapOOHOBBIE KHCJIOTBI, HCIOJIb3yEeMbIe B MPOU3BOJICTBE
MBLI, OJIy4al0T OKUCIICHUEM NapauHOB (aJIKaHOB) HEPTH:

2CH;~(CHa)16-CHxtCHy{(CHz)16-CHs+ 50, —™, 4CH3—~(CH,)1s~COOH + 2H,0

anka CssH74 creapuHoBas kuciora C17H3sCOOH
Ci7H3sCOOH + KOH — C7H3sCOOK + H»O
CTEapUHOBAsI KHCIIOTa JKUJIKOE MBLIO

2C17H35COOH + Na,CO; — 2C;7H35COONa + H,O + COzT

CT€apHUHOBAsA KUCJIOTa TBEPAOE MBIIIO

B 6bITy 11 Ha IPON3BOCTBE BMECTO MbLIA HCHONB3YIOT CUHMemMU4ecKie Moowue
cpedcmea, HanpuMmep, cmupanvhvie nopowiky. [IpeuMyIIecTBO CHHTETHYECKUX
MOOHIIUX CPEACTB COCTOUT B TOM, YTO OHU, B OTIIMIUEC OT OOBIYHBIX MBIJI, HE TEPAIOT
MOIOIIME CBOMCTBA B eCTKOW Bojie. B o0mieM Buae (GopMysbl MbLT U CUHTETHYE-
CKMX MOIOLIMX CPEICTB MOYKHO MPEICTABUTH CIEIYIOIIUM 00pa3oM:

o)
V4 I
R-C-0ONa R-CH;-0-S—-0ONa
Il
0]
MBLIO CHUHTCTHUYCCKOEC MOIOIIICE
CpENCTBO

* peakuusi aTepudmrKkaLmm * OMbINIeHUe * CIIOXHbIe 3PUpbI *
TPUrNMuUepuabl * Mbifa * CUHTETUYECKMe MOoKoLLMe CpeacTBa ©

_ lMpumeHeHne n npoBepka 3HaHUN

1. Yto omin004HO 1J15 peakuuy 00pa3oBaHus CJI0KHBIX 3¢pupos?
A) Ha3BIBAIOT peakiuei dTepupuKanum
B) 00b19HO HpoTEKaET B IPUCYTCTBUH KaTalM3aToOpa
C) sBnsieTcss 00paTUMBIM ITPOLIECCOM
D) nporekaeT ¢ 0O6pazoBaHueM c1aboro IEKTPOIUTA
E) mporexkaer ¢ 00pa3oBaHNEM CHIIBHOTO 3JIEKTPOINTA

2. YkaxkuTe BepHble BbIcKa3biBaHus. 2KupsblI ...
1. OTHOCATCSI K CIOKHBIM 3upam
2. 00pa3yroTcs U3 TAMLEPHUHA U BBICHINX KAPOOHOBBIX KUCIIOT
3. IpH OKUCIICHUY B OPTaHN3ME BBIICTISIIOT YJHEPTHIO
4. OBIBAIOT TBEP/BIMU U JKUAKHUMHU

3. Onpenenurte BepHble BbICKa3bIBaHUs. ZKHIKHE )KUPHI ...
1. comep:kaT, B OCHOBHOM, OCTaTKU HENPEAEeTbHBIX KapOOHOBBIX KHUCIOT
2. coaepiKat, B OCHOBHOM, OCTaTKH MPEETIbHBIX KapOOHOBBIX KUCIIOT
3. B OCHOBHOM UMEIOT PaCTHTEIBHOE IPOUCXOXKICHHUE
4. Ipy TUAPUPOBAHUH IIPEBPAILIAIOTCS B MApTrapyuH

4. Yka:kuTe BepHble BbicKa3biBaHus. Mplia ... '
1. — HaTpHeBbIE U KAIMEBEIE COJIM, B OCHOBHOM, MAJIbMUTHHOBOW M CTEAPHH
2. obpasyrorcs no cxeme Ci7H3sCOOH + NaOH —
3. o6pazyrorces o cxeme CisH31COOH + K.CO; —
4. KaK U CHHTETHYIECKHE MOIOIIIE CPENICTBA, HE TEPSIIOT

5. CocTaBbTe ypaBHeHHE peaKIMM B3aUMOAeiicTBHS oJ1en

° rnaea 9 ¢ Kucnopoacogepxaiwme n TCO

yrnesogoponoB °



m yrl'IEBOD,bI

@ — Y10 06BEANHAET MYKY, APEBECHbIEe
onunkwu, caxap, kaptodenb, A6GNokKo,
BUHOrpan?

NeATenbHOCTb Peakuunsa kpaxmana c noaom

O6ecneyeHue: cTakaH, Npobupka, CTEKNAHHAA Nano4yka, Kpaxmar, nogHast HacTovka.

Xop paboTtbi: [lobaBbTe 2 r kpaxmarna B Kunsilyto Bogy oobemom 20 M 1 nepemMeLuaiiTe aTy
CyCNeH3nio 00 00pa3oBaHuUsi Npo3padyHoro pacteopa. Mocne oxnaxaeHus Kk 2—-3 mMn 3Toro
pactBopa pobaBbTe 2-3 kannu pas3baBneHHOro pacTBopa MOOHOW HacTomku. Cnycta
HEKOTOpOE BPEeMsi HarpewTe aTy cMech. B 06onx onbitax crieaute 3a NPONCXOAsALLMM.

O6cyauTte pesynbTathbl:

— Yto HabnogaeTca npu gobaBneHun pacTeopa noaa Kk Kpaxmany?

— [Insi onpeeneHuns Kakmx BELLECTB MOXHO UCMOMb30BaTh 3Ty peakumi?

— Y10 NnpoucxoauT nNpu HarpeBaHun cMecu? Kak MoXXHO 06bSICHUTL 3TO siBMNeHne?

*Y2nee00wbl — opeanuueckue coeounerusi ¢ ooweti popmynou Co(H20)m (n u m>4).

VYriieBoibl MOAPA3ACISAIOTCS HA MOHOCAXAPUObL, OUCAXAPUObL U NOIUCAXAPUODL.
Monocaxapuoer — yrieBoJipl, HemojBepraromuecs: runpoiansy. K HUM oTHOCsATCS
2noKo3a, pykmosa u 1p. [ucaxapudvl — yriieBObI, TIPA THAPOJIU3E KOTOPHIX U3
OJIHOW MOJIEKYJIbI 00Opa3yroTCs B MOJIEKYJIbI MOHOcaxapuaa. K aucaxapumam ot-
HOCSITCS caxaposa, maasmosa u ap. Iloaucaxapuowvl — yrieBoibl, IPU THIPOIU3E KO-
TOPBIX M3 OJJHOW MOJIEKYJIbI 00pa3yeTcss MHOIO MOJIEKYJI MOHOcaxapuioB. [lomuca-
XapuIaMu SIBIISTIOTCS. KPAXMATL, YEeLNoN03a U JIp.

I 1oxo3a B GONBIINX KOJIUYIECTBAX COAEPKUTCS B BUHOIPAITHOM COKeE (II03TOMY €€
HAa3bIBAIOT BUHOSPAOHBIM CaXapom), MeJie, CIeNnbIX (Gpykrax u srogax. B opranmsme
YeJIoBeKa TJII0K03a COJIEpKUTCS B MblIuax U B kposu (mo 0,1%). B pacrenmsax
TIII0K03a 00pa3yeTcst B Xo/1e mporecca (OoTOCHHTE3A:

6CO, + 6H,O __ hv.xmopopunr  CH,06 + 60,7

@Dpyxkmosza (CsH1206) comepkutesi B cocTaBe MHOTHX (PYKTOB, TIOITOMY €€ Ha-
3BIBAIOT YpyKkmosvim caxapom. Opykro3a — BaKHEWIIas COCTaBHAs 4acTb Mea
(50%). Ona ciarie TIIFOKO3BI ¥ 3TO OOBSICHSET TO, TOYEMY MeJ] HACTOJIBKO CIIaIKHUil.

IMockonbky MonekysipHbIe (OPMYIIBI TIIFOKO3bI ¥ (PPYKTO3BI OJTMHAKOBEI, TO OH
SIBIISIFOTCS] ©U30MEPaMH JIPYT JIpyTa.

I'1roK03a HCIONB3YeTCs B MEMITUHE JIIS KOHCEPBUPOBAHMUS KPQBU M YKPETINEHU,
ocnmabneHHoro opranuzMa. OHa MPUMEHSIETCS B KapaMeIbHOH IT
NPOU3BOJCTBE KapaMelld, MapMmesaja, TIOMaaKu U JIp.), B TEKC

KUCJOTHI). B TexHrKe Op0oKeHHEM TIIFOKO3bI TIOTYYatoT

* BeipaxeHue “yrneson” 03
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Caxapo3sa, KaKk qucaxapu, moasepraercs rugponusy. [Ipu stom o0pazyrores Mo-
JIEKYJIbI IByX MOHOCAXapua0B — 21I0K03bl U (PYKIMO3bl:

N
CioH»O1 + HO—H, CH 1,06 + CeHi1xO6

caxaposa TIIIOK03a ¢dpyxro3a

Caxapo3a COJIepKUTCS, TJIaBHBIM 00pa3oM, B caxapHoii ceekiie (12-20%) u ca-
xapHOM TpocTHUKE (14-26%). [103TOMY ee Ha3BIBAIOT C8EKNOBUUHBIM UIU MPOCTH-
HukoeviM caxapom. Caxapo3a — OCHOBHAsI COCTaBHas 4acTh caxapa. Beigensior ee,
B OCHOBHOM, M3 CaXapHOM CBEKJIbI U CaXapHOTO TPOCTHHUKA.

W3 yrieBonoB 6onee CI0XKHOE CTPOCHUE UMEIOT KPAXMAA U YELN0N03d.
Kpaxman — npuponnsrii nomamep (CsHioOs)n, COCTOSIIMIA U3 OCTATKOB TITFOKO3BI.
OH o0pazyetcsi B pacTeHUsIX B Xoz€ (poTocHHTe3a — BHAYaIe TJIFOKO3a, 3aTeM U3 Hee

KpaxMai: Ve
nCeH1206 — X, (CsH100s5)a + nH2O S
OL-TJTIOKO032 Kpaxmain ) e
T
Kpaxwman moiry4aroT, B OCHOBHOM, U3 KapToders, a TakKe N’
13 PHCA U KYKypY3bl. (a) MNocuHeHne kpaxmana,
cofepallerocs
Kpaxman — Oemoe mopomkooOpa3Hoe BemecTBO 0e3 B kapTocbene, noa
BKyca. B XxoyioHON BOjJie HE pacTBOPSETCS, OJHAKO B BNnAHMeM idona
FOpH‘ICﬁ BOJC Ha6yxaeT, 06pa3y51 KOJUTOUTHBIN pPacTBOp, C s MoJeKya O.-TJIFOKO3BI
KJISSIIIIMMU CBOMCTBaMU (KpaxMallbHBIN KJIeHcTep). OTJIMYAETCA OT MOJIe-

KyJIbI B-TJTIOKO3bI JIH-
IIb IPOCTPAHCTBEH-
HBIM PaCIIOJI0KEHHEM
OH rpymm, cBS3aHHBIX

H, SOy, t
(CeH1005)n + nHO —~ % nCeH,0s C aTOMaMM YTJIepo/ia

Kpaxman OL-TJIFOKO3a CiuCa.

Kpaxman moaBepraercsi TUAPOIM3Y. B MpOMBINLICHHOCTH
€ro TUIPOIIN30M TOTYYarOT TIIFOK03Y (Ol-TITF0K03a)*:

Kpaxman npumMeHnsieTcs A morydeHus: JeKCTPUHOB, TTa-
TOKH (CMeCh JAEKCTPHUHOB C TIOKO30i1), HCIOIB3YIOMINXCS B
MIPOU3BOACTBE KAapaMENbHBIX H3ZEIUM, TIIOKO3Bl U ITHUJIO-
BOro cnupta. Ero Mcrons3yroT Kak Kiesllee BelecTBO, a
TaKKe [T HAKpaxXMallMBaHWs TKaHeW. B Mequmiae Kpaxman
WCIOJb3yeTCd JUIsl TPUTOTOBIEHUS MPUCHINOK, METUIIMH-
CKUX IIacT, IIPY M3TOTOBJICHUU TAOJIETOK W KarcyJ AJs Jie-
KapCTB.

Onpenenenne kpaxmaina OCHOBBIBAETCSI HA 00pa30BaHUU
CHHET0 OKpAIIMBAaHHS P €T0 B3aUMOJEHCTBUH C HOIOM (2).

L]ennono3a, Mo CpaBHEHUIO C KpaxMaJloM, OoJiee pacipo-
CTpaHeHHBIH yrieBoa. OH 00pa3yeT CTEHKH BCEX PACTHUTEIBHBIX KIie
cuHE conepkuTcs okoso 50% IeNTroNo3el, a B BOJIOK OTKa
BaJbHOM Oymare — 10 98%.

TCO,
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Lemmonosa, kak U Kpaxmai, npupoansiii momuMep coctasa (CsHioOs)n. Len-
JI0JI03y MOJTyYaroT U3 XJIONKA, APEBECHHBI U JIP.

Lemnnronoza — 6enoe, TBEpAOE BEIIECTBO, B BOAE U B OOBIYHBIX OPraHMYECKHX
pacTBOpUTENSAX (CIUPT, alleTOH) He pacTBopsieTcs. Kak n kxpaxmai, Heumono3a npu
HarpeBaHuM B pa30aBICHHBIX KHCIOTaX MOABEPraeTcs THAPOIN3Y: IPH ITOM o0Opa-

3yercs B-rimoko3a*:

(CeH10Os)n + nH20 222515 1CeH 106

LEJUTI0NI03a B-rmoxo3a

Lemmrono3a, cocrosimas U3 JIMHEHHBIX MaKpOMOJIEKYJ, B BUJE JIbHA M XJIOTKA
UCHOJB3yeTCs B MPOU3BOJCTBE TKaHEW. boipIoe ee KOIMYecTBO pacxodyercsl B
MIPOU3BOJICTBE OyMaru W STHIIOBOTO CHHPTA. DTWIOBBIA CHHUPT IMOJIYYalOT MyTEM
OpOXKEHUSI TIFOKO3bI, 00pa3yIONIEHCs TPU THAPOIHU3E NEIUTFONI03bI:

CeH1p0g —OPO%ee >, HsOH + 2CO,T

OTUIIOBBIH CIHPT, MOJyYCHHBIA TAKAM ITyTEM, Ha3bIBAIOT 2UOPOIUSHBIM CRUPIOM.
XUMIYECKUM TIPEBPAILICHAEM EIUTFONIO3bI TIOTYYAIOT BUCKO3HbIL U AyemamHblil MIeI-
Ka, IJIaCTMACCHI, HETOPIOYNe KHHO- U (POTOMATEPHAITBL, a TAK)KE Oe3IbIMHBIN ITOPOX.

Bbl'll(lc.]'le]-ll/lﬂ, CBA3aHHBbIC C TUAPOJJHU30M KpaxmaJia u 6pome1meM IIIOKO3bI

CKOJIBKO KT TIIFOKO3BI MOKHO TOJYYHUTB THAPONH30M 324 KT Kpaxmaina. Berxon rimo-
ko361 cocTaBisieT 80%. M(CeH1206) = 180, M{(CsH10Os)n = n-162.

Pemenne:

Bhauase BbIYHCINM TEOPETHUYECKH OXKHAAEMYIO (0€3 HOTepH) Maccy III0KO3bI, KOTO-
PYIO MOKHO HNOJTYYHUTh THAPOIN30M 324 KT KpaxmMara:

o6paseuy

324 kr M repp, KT
(C6H1005)n +nHOH - nCeH 1206
m=(n-162) kr (n-180) kr

324 kr-n-180kr
= =360
M reop. n-162kr K

Taxk xak BbIxon (1) rir0ko3s! coctasiser 80% (wnu 0,8), To Macca TITIOKO3BI, MOJTY-
YeHHast Ha CaMOM Jej1e (Mypax. ), OYJET paBHa:

Mypax (TIIOK.) = Myeop.( TMHOK.) *T) (rmrok.) = 360 kr - 0,8 = 288 kr.

3amaua. BpoxxeHreM TIFOKO3bI MOMYYeHO 9,2 T 3THIOBOrO crnupTa. Berauciante oobem
(H.y.) yIJIEKHCIIOTO Ta3a, 00pa3oBaBIIerocs B xoae OpoxkeHus. M(CaHsOH)=4

o

*)OTOCUHTES * rMAPONN3 * MOHOCaxapuae aucax n
pua * 6poxxeHne B CNUPT * *
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_ NMpruMmeHeHWe N npoBepKa 3HaHUN

1. Yto ounG04HO /151 yIri1eBOAOB?
A) cocras 6osbinHCTBa cO0TBETCTBYET (hopmye Co(H20)m
B) oOpazoBanue uX B IPUPOE CBSI3aHO C IporieccoM (GoTocuHTe3a
C) Bce moaBepraroTcs TUAPOIIN3Y
D) nonpasnenstorcss Ha MOHOCaXapuabl, TUCAXapH bl ¥ TOJTUCAXAPHU/IbI
E) Beipakenue “yriieBon” o3HauvaeT “ruipaTHpPOBaHHBIN yriepoxn”

2. YkaxuTe BbICKa3bIBAHHE, OIIHO0YHOE OTHOCHTE/ILHO IIIOKO3bI.
A) mmeeT claaKuii BKyc
B) npucyTcTByeT B KPOBU U€JIOBEKA
C) Ha3bIBaIOT BUHOIPAJHBIM CaXxapoM
D) ne pactBopsieTcs B Boae
E) npumMensieTcs npu KOHCEPBUPOBAHUU KPOBH
3. Kakoe BbIpaeHHe He OTHOCUTCH K 1eJII0103e?
A) cocTaB ee BBIpaXkaroT TOM ke GopMyIIoH, UTO U cOCTaB Kpaxmala
B) npu HarpeBaHuu B pa30aBIEHHBIX KHCI0TaX TUAPOJIU3YETCS
C) ucnionp3yeTcs Ui MOMYIEeHHUS BUCKO3HOTO U AlleTaTHOTO LIeJKa
D) He siBnseTCs NPOAYKTOM IUTAHUS JUIS YETIOBEKa
E) npu runpornmse odpasyer GppyKTo3y
4. YkaxxuTe BepHble BbicKa3biBanus. Kpaxmai ...
1. pacTBOpsieTcsl B XOJIOJHOI Bosie
2. B rops4elt Boze o0pasyeT KpaxMabHBIH KIeHcTep
3. pacno3HaroT Ho10M
4. He ABIAETCS IPOLYKTOM NUTAHUA

5. TIpu TUApONK3e 00pa3yeT TIHKO3Y
A) 12345 B)23.4,5 C) ToIbKO 2 D) 1,234 E)2.3.5

5. Tlo kakuM cxeMaM IJII0OK03Y NOJIY4YaloT B IPOMBIIIIEHHOCTH, H N0 KAKOM cxeMe OHa 00pa-
3yeTcsl B mpupoae?

1. 6CO2+ 6H,O v x1opodmut 2. CHnOn + H:0 _H',
3. (CeH1005)n+ nH20 oSOt 4. (C¢H100s5)a+ nH20 S0t
KanMaH ICIIJIK0JI03a
6 NPOMbBLUICHHOCIU 6 npupode__

6. YKaKkuTe yriieBo/bl, COCTaB KOTOPBIX cooTBeTcTBYET (popmyse (CH20)n.
1. rroxo3a 2. hpyxTO3a 3. caxapoza

7. PaBHAa JIM OTHOCHUTEIbHASI MOJIEKY/ISIDHASI Macca €axapo3bl CyMMe OTHOCHTEJIbHbIX
MOJIEKYJISIPHBIX MacC ITI0K03bI H ppykTOo3b1? OTBET 000CHYIiTE.

8. BpoxkeHueM I110K03bl No1y4eHo 18,4 r stuinoBoro cnupra. CKoIbKoO rg OB T.
MOJABEPIJIOCH OpOKEHHIO, ecM BBHIX0A peakuuu cocrabiaser 80%. M: OH)

Mi(CeH1206) =180.
9. Borunciure o011y Maccey (Kr) riiroko3sl 1 (PpyKTo3nl, 00pa3 XcH np
17,1 kr caxapo3bl. Mi(C12H22011) = 342, Mi(CsH120¢) P
wye
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m EEJ'IKI/I

@, — YT10 06BEeguHsAET MACO, ArLIA, MOJIOKO, Nepbs?

LRI I ' HekoTopbie xapakTepHble peakuumu 6enkoB
\

OGecneueHune: 2 Nnpobupkn, cnupToBka, pacTeopsl NaOH 1 megHoro Kynopoca, Bofa, pacTeop

Genka.

Xop paboTbi:

a) B npobupke k pacTBopy Gerka 06bemMoM 2—3 MI1 HanenTe CTOMBKO e pacTBopa LLenoum
M 3aTeM no kannsm 1-2 mn pacTtBopa MegHoro kyrnopoca. Habntopavite 3a npoucxon-
ALWLMM.

b) pacteop sinyHoro 6enka B Boge 06 beMoM 4-5 Mn HarpeBariTe 40 Tex Nop, Noka pacTeop He
HauyHEeT KUNeTb, N crieguTe 3a npovcxodswwmm. MNocne oxnaxaeHust pasbaBbTe pacTBop
TaKWM >Ke KONM4ecTBOM BOAbI.

O6cyauTe pe3ynbTaTthbl:

— Y10 npoucxoout npu gobaBneHnn pacTeopa MeAHOro Kyrnopoca K pactBopy 6enka a?

— Yo HabntogaeTca npu kunsveHun pacteopa berka b? Kak HasbiBaeTcst 3TOT npoLecc?

— MNoyemy npu pasbaBneHun kunsa4eHoro pacteopa 6enka ocagok He pacTBopsieTcsa?

* beaxu (nonunenmuont) — opeanuveckue eeujecmsa, 0Opa308anHbvie U3 OCMam-
KO8 AMUHOKUCIOM.

* AMUHOKUCIIOMBL — Op2aHuvecKue COCOUHEHUsl, MOAEKYIbl KOMOPbIX co0ep-
arcam amunnyio (—-NH3) u kapooxcunvnyio (—COOH) epynnoi.

AMWHOKHCIIOTY MOXHO PacCMaTpUBaTh Kak MPOU3BOIHOE KapOOHOBOW KHCIIOTHI,
B YIJIEBOAOPOAHOM panukaje koroporo atrom H 3amenien Ha —NH, rpynmny, Hanpu-
Mep:

CH3;—-COOH H:N-CH,-COOH  wm B obmeii  HoN-CH-COOH
YKCYCHasi KACJIOTa AMUHOYKCYCHast KACJIOTa ¢bopme |
OTaHOBasA KHUCJIOTa aAaMHUHODTaHOBast (FHPILIHH) R aMHUHOKHCJIOTa

AMUHOKHUCIIOTHI TTOCPEACTBOM CBOHMX (YHKUIMOHAIBHBIX TPYII — OCHOBHOM (—
NH>) u xucnornoii (-COOH) B3anmMoAelCTBYIOT Mexay coboii, 00pas3yst OIuMEpHI
— benxu:

R R R

YHCIIO MOJIEKYJT AMUHOKHUCIIOTHL — M
- HzN—(liH—CO — NH-CH-CO-... NH—CEH—COOH + (n—-1)H,O
|
R R R &

0eIoK (TTOJTUTIENTH,T)

OH

WIIN aMUOHOU TPYIINOH, a cBsi3b C—N — nenmudnoii (
MOJIMMEpa 3Ta CBA3b MHOTOKPATHO IIOBTOPSE
NONUNENMUOOM.
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* Peaxyuu 06pazosaniis 6biICOKOMONEKYIAPHO0 8EU4eCmEd U3 HUSKOMOLEKYISAPHOZO,
conpogodicoarowuecs 8bloesIeHueM 8 Kauecmeae n0O0YHO20 NPOOYKMA, Hanpumep Goobl,
HA3bIBAIOMCS PEAKUUAMU ROTUKOHOCHCAUUU.

benku mMeroT crmoxxHOoe cTpoeHHe. B HacTosiee BpeMsi pa3IdidaroT nepsutHyio,
6MOPULHYIO, MPEMUUHYIO U YeNEEPMUYHYIO CIMPYKIYPbl OCIIKOBOM MOJICKYJIBL.
» [locnedosamenvHocms  AMUHOKUCIOMHBIX OCMAMKO8 8 NOAUNENMUOHOU  Yenu
HA3b186aemcst HEPeuUHOll cmpykmypoil 6enxa. Hanpumep, TiepBUYHAS CTPYKTypa
Oenka, n300pakeHHOro BHU3Y, ompeneisiercs Ri-R,-R3-Ry... mocnemopareibHOCTHIO
aMHUHOKHCIIOTHBIX OCTaTKOB (2).

(a) MNepBuyHasg cTpykTypa 6enka (nonunenTuaHas uenb)

* Bmopuunaa cmpykmypa 6enka — npocmpancmseennas hopma noaunenmuoHoll
yenu 8 omoebHbIX ee yuacmkax. B 001IbpIMHCTBE IPUPOIAHBIX OSIKOB OIUIICIITHIHAS
uens uMeer crupaneodpasznyo gopmy (b). Takyro Gopmy BTOPUYHOH CTPYKTYpBI
0eJika Ha3bIBAIOT OL-CHUPATLIO.

(b) BropuyHas
(c) TpeTnyHas CTpyKTypa Of4HOW

CTPYKTypa

MOMEKyIbI nonMNenTUaHOM uenu
K remorno6u

Genka I Hay

» Tpemuunan cmpykmypa oenxka — gpopma, Komopyio cnupdfio np
OIHOU MOJIUTIENTUAHON IEH TeMorioounHa (c).

em 8
npocmpancmee. B mpocteiileM ciyyae TPETUUHYIO CTPY y Qenka 0 IpeI-
CTaBUTh B BUAE KIIyOKa, B KOTOPBIl CBEPHYJIACh cng Mep, KalB*ciIy

wue
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A1 Janunaesckuii | ° [IpoBoamI Mccre0BaHuA B 001aCTH XMMHUHU OEJIKOB U
(1838-1923) (epMeHTOB. BBIZIBUHYII TEOPUIO CTPOCHHS MOJIEKYJIBI
Pycckuit Guoxumuk | Oemnka (1888).

3.0umep * Jlaypear Hobeneckoii npemun (1902). HMccnenosa-
(1852-1919) HHS MOCBSILIECHBI XUMHUHU yTiIeBonoB U OenkoB. CuH-
HemMemkmit TE3UpOBal ps PU3HOIOTHYECKH AKTHBHBIX BEIIECTB.
XUMUK-OPraHHUK

1 OHOXMMUK

XapakTepHble XMMUYECKHAE CBOWCTBA OEGIKOB OMPENEINSIOTCS UX CHOCOOHOCTHIO
HOABEPraThCsl 2U0poU3y, OeHamypayuu U BCTYNaTb B yGemHuble peaKyull.
Tl'unponmzom 6enkoB oaydeHo npuMepHo 20 pa3HbIX AMUHOKHUCIIOT:

H NH—C|H—CO— OH + (n—1)HOH - nNHz—(fH—COOH
R; n Ri (=1,2,3,..)

0eoK CMeCh aMHUHOKHCIIOT

I'uaponu3 GENKOB JISKUT B OCHOBE MpOIIecca MUIIEBAPEHHSL.

o Jlenamypauus — paspyuierue 6mopuyHol U mpemudHou cmpyKkmypbl OeiKa.

IIpu Bapke sUIl, MPUTOTOBICHHUH IHIIH, CBEPTHIBAHUU KPOBH MM CKUCAHUH
MOJIOKA U JIP. MBI HIMEEM JIETIO C SIBIICHUEM JICHATYpalliU OCKOB.

Omnpenenenue 6ekoB. OnpeeneHne 0SIKOB OCHOBBIBACTCS HA X CITIOCOOHOCTH
BCTYNATh B YyBeniHble peakyuu W HA TIOSBICHUU 3aNAXA HCIHCEHBIX Nepbeg TIPU UX
CHJIbHOM HarpeBaHuy Win ropeHnu. Hanpumep, npu nelicTBUM Ha OENOK B ILETOYHON
cpeznie BOAHBIM pacTBopoM cynbharta meau(ll), pacTBop okpammmBaeTcs B KpacHO-
(uonetoBsIit nBer (d).

!

(d) Onpenenenve
nenTuaHoOW CBA3N
6enkoB (buypeT- —> —>
oBas peakuus)
pacTBop pacTtBop
Oenka Oernka ’
Orta peakuus (Ha3bIBaCTCS OUYPEmogol peaxyue K HBAHHH mne

TUJIHBIX CBA3EH B HCCIIElyEMOM BEIlIECTBE. v
168 \/




Benku perynupyroT xapakTepHble NPU3HAKA M (YHKIMU JKUBOTO OpTraHH3Ma —
pOCT, ABMKEHHE, JCSTEIBHOCTh OPraHOB YyBCTB, SIBIICHUS UMMYyHUTETa u 1p. Heno-
CTaTOK OEJIKOB B MHIIIE MOKET OBITh MPUYNHOMN CEPHE3HBIX 3a00JICBAHUM.

B npomsIieHHOCTH O€NKK MPUMEHSIFOTCS B BHJIE TIPUPOIHBIX BOJIOKOH (ILENIK,
HIepCTh), KOKH, MIIACTMACC U KIIEEB.

B Hacrosiiiee Bpemst MHOTHE OEJIKOBBIE BEILIECTBA — 2OPMOHbL, (hepMeHmbl, AHMUOUO-
MUK — TIOTYYA0T OMOTEXHOJIOTMYECKMMU METOAMH C TIOMOIIBIO MUKPOOPT'aHU3MOB.

* nenTugHasa CBA3b * NnonunenTua * nepBnYHasd, BTOpUYHaa u Tpe-
TUYHaA CTPYKTYPbI * AeHaTypauusa *

- NMpumMmeHeHUe N npoBepKa 3HaHUN

1. Ykaskure o1m004YHoe BhICKa3pIBaHue. beaku ...

A) o0Opa3zoBaHbl, B OCHOBHOM, 20-10 pa3HBIMH aMHHOKHUCIOTHBIMH OCTaTKaMU
H (0]

| Il
B) uzobpaxaior Gopmyoit [fo(linCf]n

R
C) 00pa3yroTcs 1Mo peakiiuy MOTUKOHICHCAITUH
D) conepxar nenTuaHyIo rpynmy
E) B ipupojie o6pasyrorcs B xoze (POTOCHHTE3a

2. Onpeaenure xapakTepHble XUMUYeCKHe CBOICTBa 0eJIKOB.

1. BCTYHaroT B IIBETHBIE PEaKIIH
2. neHaTypauus
3. ruaponu3

3. ITo kaxoii peaknuu 00pa3yioTcst 0eJIKH U3 AMUHOKHCJIOT?
4. Kakne pyHKIMOHATbHBIE TPYNIIBI AMUHOKHCJIOT YYaCTBYIOT B 00pa3oBaHuM 0eJIKOB?

5. HazoBurte amunokucjory cocrasa NH2.CH:-~-COOH.

1. aMMHOYKCyCHAasi KUCIIOTa
2. aMMHOATaHOBAsI KUCIIOTA
3. TIIALUH

6. YKakuTe olu004YHOe BHICKA3bIBAHHE OTHOCUTEIbHO AMUHOKHUCJIOT.

A) conepxar aBe (yHKIMOHAIbHbIE TPYIIIBI
B) nonumepu3aiueii o0pasyroT 6enku
C) moyry4aroT rHIpOJIU30M OCIIKOB

D) BcTynaroT B peakiuu MoJIMKOHICHCAIIN
E) sBASIFOTCS TIPOU3BOAHBIMU KApOOHOBBIX KHUCIIOT '

7. Kakas peaknusi Ha3pIBaeTcsl peakiyeii noJIMKoH1eHcanuu?

8. Ipn moMKOHAEHCAIIMH AMHHOKHCJIOTHI 00pa3oBajiiochk 7,2 r BOAbI U r nmeuTa-
nenTuaa. Boruuciaure My aMMHOKHCJIOTHI.

« rnaea 9 « Kucnopoacoaepxalume 1 @30Tco, wue BOAHbIE 189
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m BbICOKOMOJ'IEKYJ'IFIPHbIE BELLECTBA - NOJIMMEPbI

@ — Y10 06BbeaMHAET LuesnK, XJIONOK, APeBECUHY, Genku, HYKIeMHOBbI€ KUCIOThI,
: [eTCKue UrpyLkn?

|
NeATenbHOCTb CBoucTBa nonumMmepa NoNMnaITUINIeHa

O6ecneyveHue: 3 nNpobupkn, rpaHynbl nonuatuneHa, cnuykn, pactesop KMnOs, Boaa,
CTEeKNsHHas nano4ka, CnMpToBKa.

Xopa paboTbl: 1. [lomecTuTe rpaHynbl NONMaTUIEHa B NpobupKy ¢ BOAOW 1 NnepemellanTte
nanoyvkon. 2. B pgpyro npoGupke HarpenTe rpaHyrnbl NOAMITUNEHA U CTEKNAHHOMN
nano4kon nNpoBepbTe UX TBEPAOCTb. 3. Hanente B npobupky c rpaHynamu nonuatuneHa
pactBop KMnOs. 4. BHecuTe rpaHynbl MONU3TUNEHa B MnamMs CUPTOBKW. BeinonHas Bce
OMbITbl, CEAUTE 3a NPOUCXOAALLMMMN N3MEHEHUSMMN.

O6cyauTte pesynbTaThl:

— Kakoit BbIBOA caenanu Ha ocHoBaHWM nepsoro (1) onbita?

— Y10 NnpoucxoauT C NONMITUIIEHOM NpUY ero crnabom HarpeBaHuu B Npobupke?

— B yeM cocTtouT pasnuuune oTHoLLEHUsI NONUAITUNEHA 1 aTuneHa k pactsopy KMnO4? Kak
Bbl 0OBbSICHUTE 3TO pasnuume?

— Y10 NponcxoamT ¢ NoNUaTUIIEHOM B NaMeHN CNUPTOBKU? A YTO NPOUCXOAUT C FOpPSILLUM
NonMaTUIeHoM, Korga yaansem nnams?

° Bewecmea, cocmosauiue U3 MHOSOKpamHo nOBMOPAIWUXCA cpynn amomoe,
Hasvlearomcs nojiumepamu Uil 6bICOKOMOIEKYIAPHbIMU COCOUHEHUAMU.

* Mornekyrnbl NonNMMepHbIX BELLECTB (MaKpoOMONeKyribl) UMetoT
GonbluMe OTHoCKTENbHbIE MonekynsipHble maccsl (Mr > 5000).

[MosmMeps! MOTyYatoT PEAKUUSIMU HOIUMEPUIAYUU U NOTUKOHOCHCAYUU.

* Peaxyuu obpazo6anus 6biCOKOMONEKYIAPHLIX 6eUjeCme 6 pe3yibmame MHO20-
KPAMHO20 COeOUHEHUs. MOJIEKYIl MOHOMEPOG OpY2 C OPY20M HA3bIBAIOMCA PeAKUUAMU
nonumepuzayuu.

PeaKHI/ISI noJImMepusaliui XapakTepHa, B OCHOBHOM, HEIIPEACIbHBIM COCANHEC-
HUSIM U IPOTEKAET 3a CUET pa3pblBa JBOMHBIX WM TPOMHBIX CBSI3€H B MCXOIHBIX
Mojekyinax. Hampumep, peakuuio nonuMepusanuy TUIEHA CXEMAaTUYHO MOKHO
MMpeACTaBUTH TaK:

CTPYKTypHasl €JHHHIA ‘

nCH,=CH; — (—CH,—CH, _)n‘ CTeleHb MOTMMEpH3AIHH |

MOHOMep (ITHIICH) nomumep (TONUITHIIEH)
MaKpOMOJIeKyJI@HHMe

HuskomonekyssipHble BELIeCTBa, OOpa3yrolIye IOIUMEpBL, BAIO

CmpyKmypHotl eounuyetl noaumepa. Yucio CTpykryp
Ha3bIBAIOT cmenenvio noaumepuzayuu (n). Ecm

JIEKYJLIPHYIO MacCy” CTPYKTYPHOU €IMUHHITBI KakK
HYIO Maccy nosmmepa My(nommvep) MOMGHO BbIpasy

O OTHOQUTCIIBHYIO
(Tosmmep) =
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* Peakuuio nonvmeprsaumm aTuneHa MoxHO NpeacTaBuTb crie-
AyloLmm o6pasom:

CH=CH: + CH»=CH2 + ... > —CH>-CH>— + —-CH>-CHz>- +... »> (-CH>—CH2>-)n

aTUNEH NONMaTUNEH
c ;) c C
3TUneH NONMaTUMREH
. J

e K BaxkHENLLIMM nonumepam, nony4aembiM peakumen nonumvepu-
3aumu, Hapsigy ¢ NONUITUMEHOM U MOMUMPOMUIIEHOM, OTHOCSITCS TaKkke NONMUBUHUI-
xnopwua, TecdnoH (nonutetTpadTopaTUNEH), NONUCTUPON U Ap.:

nH2C=C|)H - (—CHz—C]:H—)n nCF=CF2 — (-CF2—CF2-)n

TeTpadTOPITUNEH TednoH
Cl Cl (dpToponnacr)
BUHUNXNOPWUA  NOMUBUHUXIOPUA
nCHz=CH —CH2>—-CH-
%
n
cTupon nonucTupon

Peakunen nonukoHaeHcaummn obpasyoTca 6enku, B NPOMbILUNEHHOCTU MOMyYatoT
BOJTOKHa KanpoHa u nascaHa (cTp. 193). B npombILLNeHHOCTU COBMECTHON MOSMKOH-
JeHcauven dopmanbgermga ¢ deHornom nonyyawT deHondopmanbaerngHyo
CMOny, MMEIOLLYI0 BaXKHOE NpakTuyeckoe 3HadveHue. Peakumio obpasoBaHus eHon-
dhopmanbaerMaHom cMosbl, MOXHO NPeaCcTaBUTb Tak:

OH OH

CHo-
n + nH2C=0 - + nHz0

n
bopmanbAeriua - genondopmanbaernanas cMona

deHon

[lo mpomcxXoXKIAEHUI0 MOIMMEPHl MOAPA3ACISIOT HAa 3 TPYIIIBL: APUPOOHbBLE
(buononumepbsl), UCKYCCMBEHHbIE U CUHMEMUYECKUEe NOIUMEDDL.

* K npupoAHbIM nonvmepaM OTHOCSTCS Liennionosa, kpaxmarn,
NPUPOAHBIA Kay4yyk, B6Enku; K UCKYyCCTBEHHbIM — BYIKaHU3UPOBAHHbIA NPUPOAHLIN
Kayyyk; K CUHTETUYECKUM — MONMITUNEH, NOMUNPONUIEH, NaBcaH, KanpoH, GyTa-
LOVEHOBBIN Kayuyk.

s

[lo cmpoenuro makpomonekynvl pa3nuvarOT MOTUMEDPHI uHeliH0IMR), p
enennoco (b) u cemuamoeo (c), cmpoenus. Jlunetnvivmu nonydiep BII
MOJIMATUIICH HU3KOTO JIaBIICHUS, IIEJUII0JI032, TaBCaH, KaoH, TIPUPO/T Kay9yK,
TTOJIUCTHPOIT; PA36eMEIeHHbIMU NOJIUMEPAMU — rnYFeH, STHIIC COKOL

e maBa9- KMCHOPOACOASP)K&I.LIVIG n TCO, wue

yrnesogoponoB ©




JaBIICHUS, cemyambimu noaumepamu — HpeHonpopManbIeruIHbe CMOIbI, pe3uHa
(ByJIKaHM3MPOBAHHBINA KaydyK) U JIp.

R~ — =
== ~—
—.\_‘_,_‘_‘-:=_/
(a) Monumep NUHeNHOro (b) Nonumep passeteneHHoro (c) MNMonumep cetyatoro
CTPOEHUsI CTpoeHUsi CTPOEHUS

Bbruncienus, cBsI3aHHbIE ¢ OTHOCUTEIBHOI MOJIEKYJISIPHOI Maccoii monMepa
Beruncnure creneHp NOJMMEPU3ALUH MONIUATHIICHA, €CIIH OTHOCHUTENIbHAs MOJICKY-
nsipHas Macca noimmMepa pasHa 56 000. M(CH»>=CH,) = 28.

Pewenne:
Ecmm yuects, uto m, 1.¢., M{(—CH,—CH>—) paBHa 28, T0 13 BbIpaskeHUsI M= m°n JIeTKO
BBIYHCIIUTH CTETICHb MOJIMMEPU3anH — N:
56 000 =28n; n =56 000:28 = 2000.
3agaya. Beruucnure OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy nonHMepa(—CHz—(I?H—)soo.

M(CH,=CH-CHj) = 42. CH;

o6paseuy

» Ilnacmmaccel — nonumepuvie Mamepudanvl, CHOCOOHble NpUOOpemams npu
Hazpesanuu 3a0aHHYI0 POpMY U COXPAHAMb ee NOC/Ie OXAANCOCHUSL.

U3-3a cBoeit erkocty, OONBIION MEXaHUIECKON MTPOYHOCTH, BRICOKOH XHMUYe-
CKOM CTOMKOCTH, XOPOIITUX TETUION30JISIITHOHHBIX M DJICKTPOU30JISITMOHHBIX CBOHCTB
MJIACTMACChl HAXOJSIT IMUPOKOE MPAKTHIECKOE IPUMECHECHHE.

Hampumep, Takue miacTMacchl, KaKk MOJUATUIICH, MOJIUIPONUICH, TOJUBUHUII-
XJIOpUJI, TIOJIUCTUPOJ U €r0 COTOMMEPHI, (eHOIPOpMAIIbIETUIHBIE CMOJIBI U AP.
HpI/IMeHHIOTCSI B paSJ'II/I‘-IHI)IX O6JIaCT$IX HpOMI)IIHHeHHOCTI/I, CCJIBCKOT'O XO3$[I>'ICTB3, B
MEJUIMHE, OBITY U T.1.

* Bonokna — npupoomnvie u cunmemuyeckue NoIuUMepsl, CHOCOOHbIE GbIMSCU-
6amMuvCsl 6 ONUHHbIE 2UOKUe HUMU, U3 KOMOPHIX U320MAGIUSAIOM NPSJACY U Opyeue
mexcmuibible U30enusl.

PaznuuaroT BonoOKHA npupoonsie u xumuueckue. [1pupogHpie Wi HATypaibHbIC
BOJIOKHA TIOZIPA3JICIIOTCS HA BOJIOKHA PACMUMENbHO20 T HCUBOMHO20 TIPOUCXOXK-
nenus (d), HarpuUMeEp, XI0NOK, JIeH, uepcmb N ek,

XuMHUUECKHE BOJIOKHA MOIPA3ACISIIOTCS Ha UCKYCCMBEHHble U CUHmMemuyecKue.

(d) Knaccudmkaums BONOKOH

PUPO/HBIE (‘,:I BOJIOKHA
PacTutenbHOro JKusorHoro
MPOMCXOKIEHHUST MPOMCXOKIEHHST
XJIONOK, JieH U Op. wepcmo, wienk u op.
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HckyccTBeHHBIE ayemamuoe W 6UCKO3HOE 60J0KHA TOIYYalOT XUMHUYECKUMHU
MIPEBPAIICHUAMH LEJUTI0I03bl. CHHTETHYECKHE BOJIOKHA N3TOTABIMBAIOT U3 CHHTE-
TUYECKUX MOJIMMEPOB, HAIPUMED; KANPOHA, HAUIOHA N 1A8CAHA.

CocraB 1 crocoObl MOIYYECHHUS! BOJIOKOH OyIyT pacCMOTPEHBI B IOCIIEAYIOIINX
KJlaccax.

* MOHOMEP * MaKpOMOJIeKysia * cTeneHb NoNIMMepu3aLmm * CTPYKTyp-
HasA egvHMUA °

_ lNMpumeHeHMne u NpoBepkKa 3HaHWUN

1. Ykaxure omndoyHoe Boipaxkenue. [loaumep ...

A) obpasyeTcs 10 peakUU NOJUMEPU3ALUH U IOIUKOHEHCALUH

B) nonyuarot u3z Mmonomepos, coxepxamux C=C u C=C cps3u

C) xak mpaswmiio, nMmeeT M; 6oree, gem 5000

D) MoxeT uMeTh Tako# e KaueCTBEHHBIH COCTaB, YTO U MOHOMED
E) cocTouT n3 MHOTOKpaTHO MOBTOPSIOIIUXCS MOJIEKYJI MOHOMEPa

2. YKaxkuTe CTPYKTYPHbI€ €AUHHUIIBI MOJIUITH/ICHA U MMOJTHIIPONUJICHA, COOTBETCTBEHHO.

1. CH2=CH: 2.7CHzf(fo 3.7CH=|C7 4. —CH,-CH>— 5. — CH>-CH=CH—

CH; CH;
A) 1,3 B) 1,5 )42 D) 4,3 E)4,5
3. YkaxkuTe noJuMepsl odpasyroniuecs 4. Onpenenure MOJAMMepbI JUHEHHOTO
COOTBETCTBEHHO IO PeaKHH MoJIuMe- CTpOEHMsI.
pH3alUH H NOJTMKOHACHCAIIHH. 1. HONMATUIIEH HU3KOTO JaBJIEHUS
1. nonuaTHIEH 2. pe3uHa
2. TeyioH 3. memmono3a
3. ¢penondopmanpaeruaHas cMoia 4. xanpoH
4. Genkn 5. HOJIUCTHPOIT
5. IOTUCTHPOIT
5. YKkakuTe HCKyCCTBEHHbIE NMOJIMMEpPBHI. 6. Onpenennte XuMHYeCKHEe BOJTOKHA.
1. memmonosa 1. mepcTh
2. IPUPOAHBIN KaydyK 2. alleTaTHOE BOJIOKHO
3. arieTaTHOE BOJIOKHO 3. neH
4. moNMMATUIICH 4. naBcan
5. Tepnon 5. KamnpoH
6. BICKO3HOE BOJIOKHO 6. IPUPOHBI HIENK

7. UeM OTIMYAKOTCH HCKYCCTBEHHBIE BOJIOKHA OT CHHTETHYECKUX?
8. BoIYHCJIUTE OTHOCHTEILHYI0O MOJIEKYJISIPHYIO MAcCCy MOJUITUIEHA CO !T EHBIG\ IO
Mepu3anuu paBuoii 500. M(CH>=CHz) = 28. *
+ rnaea 9 « Kucnopoacopepxaiume 1 @80Tco, wue
YrneBoAopoaoR ©




m nPAKTVI‘-IECKAFI PABOTA - 3.
CBOWCTBA OPFAHUYECKUX COEOUHEHUN

. OoOnbIT n B3aumogeiicTBe MHOTOATOMHBIX CIIMPTOB € THAPOKCHIOM
menu(Il)

B mpoGupke k pactBopy cynbdara menu(Il) odbemom 1-2 M ocTopokHO, 11O
oOpasoBaHus ocajka, HajelTe 1 Mi1 pactBopa mienoun. CieiTe pacTBOp HaJl 0CaIKOM
u nipuiieiite K ocaaxy 0,5—1 mut rmneprHa n HaOmoaaiTe 3a MPOUCXOIAIINM.

OO0cyaure pe3yabTarThl:

— Kaxoro 1igeta ocajiok BbINaj Mpu J00aBIeHUH IIEI04H K pacTBopy coiu meau(Il)?
— Kakoit hopmyioli MOKHO BBIPa3uTh COCTaB 0cajika?

— UYro npownzonuio ¢ ocajkoM rpu gobasnennu rimnepuna? [Nouemy?

— Kakne oprannueckue coeTMHEHHs PacIO3HAIOT IPOBEICHHON peakuueii?

— Kakoro nBera pactBop o0pasyercs B KOHIIE OIBITa?

. Onbl T a IHonyyeHue aneTHIeHA U €r0 CBOICTBA

[Momectute B mpoOUpKy ¢ 2 MIT BOABI 00pa3ell kKapOuaa KaIbIUs pa3MepoM B TOPO-
mHy. HageHsTe Ha IpoOUpKy MPOOKY ¢ Ta300TBOTHON TPYOKOH M OIyCTHTE KOHEIT
TpyOKkH B pa30aBlieHHBI pPacTBOp IEPMAaHraHATa Kallusl, MPHUTOTOBJICHHOTO BO
BTOPOM TIpOOHpKE.

— Kakne m3menenus ol HaOmogamu? O 4eM OHU CBHIIETEIBCTBYIOT?

— CocraBbTe ypaBHCHHS PEAKIUi, KOTOPBIC UMEIIA MECTO.

. onbIT B OKHCIIeHHE aleTAIbAernAa

a) B mpoOupke momyunte ocanok runpokcuna meau(ll) u, He cnuBas BepxHHMH
pacTBOp LiesnouH, npubdaBpTe 1 MII arieTaabJeruaa K COAEPKUMOMY IIPOOUPKH.
b) B npyroii npobupke k pactBopy Ag>O B aMmMuauHOH Bojie 00beMoM 1 M ocTo-
POXHO IO CTeHKe MpoOupku npwieiire 1 mu aneranpieruna. Ode mpoOHpKH
OITyCTHTE B CTaKaH C KUIALIEH BOJOH U HAOIIOIaliTe 32 IPOUCXOJISIIIHIM.
— CocraBbTe ypaBHEHHUs peakinii, KOTOPbIE UMETH MECTO.
— Kakne oprannueckne coefMHEHHs pacIIO3HAIOT MTPOBEICHHBIMH PEAKIIUSIMU?

. onbiT n HexoToppie cBOMCTBA YKCYCHOMH KHCIOTBI

a) B mpobupky ¢ ykcycHo# KucIoTol 00beMoM 1 M1 100aBbTe HECKOJIBKO Kallellb

METHJIOpaHka. B Kakoi mBET OKpacwicsi METHIIOpaHX B YKCYCHOW KHCIOTE?

MTOJIy4€HHOMY PacTBOPY OCTOPOXKHO j00aBbTe 1 MiI pacTBopa mmienou. YtQ\BE
Ha0I0JaeTe Ipu 3TOM? ’

b) Bo BTOpYyIO MpobHpKy ¢ KycouykaMu Meia Hayeite | Mir yKCy c

KH
TIPOUCXOANT?
— CocraBbTe ypaBHEHHS PEAKIN, KOTOPBIE MMPOTEKAIHEB 00CHX TIPO X.




o2

(L ososuanune sanannn ]

1. Onpeneante omM004YHOE BhIPAsKEHMeE.
Omanon ...
A) oTHOCHTCS K ITpEeTIbHBIM OHOATOMHBIM CIIUPTaM
C) comep KT B MOJIEKYJIE TOIBKO G-CBSI3U
E) xummuT mipu 601ee BBICOKOH TeMITepaType, YeM MEeTaHOI
B) mo cocraBy cootBercTByeT 06mIei hopmyne CoHaniOH
D) He BcTymaeT B peakiyio Aeruaparaiuu

2. Yto 011u004YHO IUIsl YKCYCHOH KUCI0THI?
A) mipeznienbHAs OTHOOCHOBHASI KHCIJIOTA
B) B NpOMBIIIIIEHHOCTH NOJTy4Yar0T OKHUCIICHHEM OyTaHa
C) nposBisieT 00mMe XUMUIECKHE CBOHCTBA MHUHEPAIBHBIX KHCIIOT
D) ¢ Mg, CaO u Na,COj; pearupyet 110 HeOOpaTHMOH peaKkinu
E) He uamenser 1ger akmyca

3. Onpenesanre oIU00YHOE BLIPAKECHHE.
Cnoarcuvie 3¢hupbt ...
A) TOJTy4aroT 10 PeaKLyH dTepUPUKALUH
B) 00pa3yroTcs 1Mo KaTaIuTHYCCKOW PeaKIuu
C) moryT coorBercTBoBatTh hopmynam R;-COO-R; nnu Ri-COO-R;
D) obpasyrorcs o peakunu ooMeHa
E) oOpasyrorcs mo HeoOpaTUMOU peakIui

4. YkaxkuTe BepHbI¢ BICKA3bIBAHUS.
Yxcycnviti anvoeauo ...
1. oOpa3yeTcs OKHCIICHHEM TIPEAEITBHOTO OJHOATOMHOTO CIIHPTA
3. IpH OKMCIJIEHHUH TIPEBpAIaeTCs B KApOOHOBYIO KHCIOTY
2. BCTYyIIaeT B peakluio “‘cepeOpsHOro 3epkaia’
4. ne oxucnsercs ruapokcugom meau(1l)

5. l'[epelmmuTe CXEeéMbI B TeTpaZlb u 3aBepmnTe nux.
1. CH;CH,OH + CuO —

2. CH3CHO + Cu(OH), ——

3. C4Hjo+ O, TPt &

4. CH;COOH + CoHsOH 12504

5. HCOOH + Mg — * \

6. Kpaxmail __MApOMM3 _  cimpToBOC N

° rnaea 9 ¢ Kucnopoacogepxaiwme n TCO
yrneBogopoaos °©



6. Kakue Bbicka3bIBaHUsl OTHOCATCS K GppyKTo3e?
1. “U30Mep rIHOKO3bI

. CJalIle TII0KO3bI

. OTHOCHTCS K YTJIEBOJIaM

. 00pasyeTcst THAPOIIN30M CaXapo3bl

T\ AW

. Ha3bIBAOT BUHOI'PAIHBIM CaXxapoOM

7. Yeranosute coorBercrBue Mexay I, IT u III crpykrypamu eika n 1,2 u 3.

I ctpykrypa 1. mpocTpaHcTBeHHast (PopMa MONUTICHTHIHON CITUPATH
II ctpykrypa 2. ciupaneo0pasnas (hopma MOJTUICITHIHON IEH
IIT crpykTypa 3. mOCIeI0BaTEIFHOCTh AMUHOKHCIIOTHBIX OCTaTKOB B MOJICKYJIE

8. CoctaBbTe B TeTpajHM YpaBHEeHHEe IOPEeHHUs NpeAeJbHOI0 OJHOATOMHOIO CHHPTA
(CyH20+20) B 0011eii hopme u onpeenute ¢popMyay cMpTa, 1JIsl HOJHOTO CXKUTAHUS
1 MOJIb KOTOPOro H3PacX0I0BAHO 6 MOJIb ra3a KHCJIOPOJA.

CaHawO + 0 - .+ L.
9. CKOJbKO rPAaMMOB YKCYCHOH KHCJIOThI MOKHO MOJTYYHTH OKUCJIeHHEeM 22 I' YKCYCHOTO
anbaernaa? Boixox kucaotsl coctabiaser 80%. M (CH;CHO)= 44, M(CH3;COOH)= 60.

10. OTHOCHTENBHASI MOJIEKY/IAPHAS Macca MOJIUMepa €O CTeNeHbio nommMepusanuu 800
paBHa 33 600. Kakoii ajikeH ucnoJib30BaH B kadyecTBe MoHoMepa? A (C)=12, A(H)=1

RO
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. TepMUHbLI U XUMUUYECKHNE MOHATHUA .

A
Ancopéuusi — TOINOLICHHE T'a30B M PACTBOPEHHBIX BEIIECTB ITOBEPXHOCTHIO TBEPJOTO
BEILECTBA.
A3oTHbIE y00peHust — y100peHHs, CoJIepKallle B CBOEM COCTaBe a3oT.
AJiberu/ibl — OpraHuuecKye BEIIeCTBa, B MOJIEKYJIaX KOTOPBIX YIJIEBOJIOPOIHBINA pauKa
COEIUHEH ¢ anpaeruanoil rpymmoit (CHO).
AJIKaHBI — YTJICBOJIOPOJIBI, COCTaB KOTOPBIX COOTBETCTBYET 00mIeH hopmyne CyHanro.
AJIKaieHbI — YTIICBOIOPOIBI, B MOJICKYJIaX KOTOPBIX MEXKy aTOMaMH YTIepoia MMEIOTCS
JIBE TBOMHEIC CBS3H.
AJIKeHBI — YTIIEBOJOPO/IEI, B MOJICKYJIaX KOTOPBIX MEXIY aTOMaMH YTIepOia COMCPKHUTCS
OJIHA ABOIHAS CBA3b.
AJIKMHBI — YTIICBOAOPO/IbI, B MOJIEKYJIaX KOTOPBIX MEXK/Y aTOMaMH YTIIEPOJia COAEPHKUTCS
OJlHa TPOWHas CBS3b.
AJIIOMHMHOTEPMHUSI — BOCCTAHOBJICHHE METAJUIOB U3 X OKCH/IOB aJIFOMUHHEM.
AJIIOMOCHIIMKATBI — CUIIMKATBI, CO/ICPKAIIME B CBOEM COCTaBE OKCHUJI AJIFOMHHUSL.
AMasnbrama — cruiaB, o0pa3yroIuics: B pe3yJsibTaTe paCTBOPEHHS METallla B PTYTH.
AMMHOKHUCIIOTBI — OPTaHUYCCKUE BEIIIECTRBA, COJICPIKAIIIE B CBOEM COCTaBe aMHHHYIO (—NH))
n kapookcupHyto (—COOH) rpymimsL
AMMHIa4YHAs BOJA WM HAIIATHIPHBIH CHUPT — PaCTBOp aMMHaKa B BOJIC.
AHOJ — TTOTOKUTETHHO 3aPSKCHHBINA IIEKTPOI.
ApoMaTHiecKHe YriieBOI0POIbI — YTIICBOIOPOIBI, MOJEKYIIBI KOTOPBIX COIEPKAT OHO MIIH
HECKOJIbKO OEH30JIbHBIX KOJIEI.
Aneratsl — comu ykcycHo# kucnotsl (CH;COOH).

b
beaxu (HOJ'IHHCHTHI[])I) — OpPraHn4cCKuC COCIUHCHHA, COCTOAIIUE N3 aMHHOKUCIIOTHBIX
OCTaTKOB.

B
Bosokna — OPUPOAHBIC U CUHTCTUYCCKUEC TTOJIUMEPHI, CIIOCOOHBIE BBITATUBATLCS B JJIMHHBIC
rudKue HUTU, U3 KOTOPBIX U3IrOTABJIMBAIOT MPSXKY U APYTUC TCKCTUIIbHBIC U31CINU.

r
I'anorensl — 3neMenTs! VIIA moarpymnmst.
T'asiorennabI — coM rajIOr€HOBOIOPOAHBIX KHUCIIOT.
I'aoreHOBOI0PO/ABI — BOZOPOAHBIC COSTMHEHNS I'AIOTEHOB.

I'mapomeTatyprusi — noixydeHne METAJUIOB U3 BOIHBIX PACTBOPOB UX COCTUHEHMH IyT
BOCCTAaHOBJICHHS 00JIee aKTUBHBIM METAJLIOM.

I'unoxsioputsl — conu xjopHoBatrcToi kuciotsl (HCIO). ’

I'omosoru — BelecTBa, MpUHAIEKAIIHIE K OHOMY KJIACCY U OTINYAOIIUe T O ra

Ha OJTHY WJIM HECKOJIbKO MeTmieHOBBIX (CHy) rpymm.

i
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XK
7KagesieBasi Boga — mpoAyKT B3auMoaencTBus xyopa ¢ pactBopoM KOH nimm NaOH npu
OOBIYHBIX YCIOBUSX (0€3 HarpeBaHus).
7Kunaxoe cTeKk/10 — KOHIEHTPUPOBAHHBIC PACTBOPHI CHIIMKATA HATPUS WM KaJusl.
Kecrras Boga — Bojia, cojepxainas noubl Ca>* 1 Mg?* B GONbIIMX KOJMYECTBAX.
Kupbl — crnoxuble 3QUpHl TIMIEPHHA W OJHOOCHOBHBIX (IJIaBHBIM 00pa3oM BBICIIHX)
KapOOHOBBIX KHCIIOT.

n
H3omeps1 — BeliecTBa, UMEIOIINE OMHAKOBBIA COCTaB MOJICKYJN, HO pa3HOE XHMHUYECKOE
CTPOCHHE, U ITOTOMY Pa3INYAIOIINECs APYT OT Apyra CBOHCTBAMH.

K
Kap6onatsI — conn yronpHoit kuciots! (H2CO3).
KapGonaTHas (BpeMeHHas1) JKeCTKOCTb — JKECTKOCTh BOJbI, OOYCIIOBJICHHAsl IIPUCYT-
CTBUEM B BOJIE TUIPOKAPOOHATOB MarHMs U KaJbLHs.
KapGoHoBbIe KHCI0TBI — OPraHUYECKUE COCAMHEHMS, B MOJIEKYJIaX KOTOPBIX YIJIEBOIO-
POZHBII pajiKai COETMHEH C OJJHOW MITH HECKOJIbKMMHU KapOokcuinbHbIMU Tpyrnamu (COOH).
(ucximouenne mypasbuHas kuciiora H-COOH).
Karon — orpunarensHo 3apsKeHHBIH 3JIEKTPO.
KBapi — gricThle KpHCTa/UIBl ANOKCHAA KPEMHUSI.
KomnexcHoe ypo0penmne — ynoOpeHue, cojepkalliee B CBOEM COCTaBe ABa U Ooiee
MTUTATEIHHBIX SJIEMEHTOB.
Koppo3usi — pa3pylieHre METAJUIOB U UX CIUIABOB O] BO3ACHCTBUEM OKPYKAIOIIEH CpEbl.
KpekuHr — nporiecc 06pa3oBaHKs yIIICBOAOPOAOB C MEHBIINM YHCIIOM aTOMOB YIJIEpOAA B
pe3yJibTaTe pasnoKeHHs YIIICBOJIOPOIOB C OOJIBIINM YHCIOM aTOMOB YIJIEpoIa.

JI
Jlerkuii MeTaJLI — METaJLI, INIOTHOCTH KOTOPOTO MEHBIIE 5 T/cM>.
JlerkonJiapkuii MeTaJlJ1 — MeTaJlI ¢ TeMIepaTypoi miasieHus Huke 1000°C.

M
MeTtaaayprusi — o01acTh MPOMBINIIIEHHOCTH, KOTOpast 3aHUMAETCs! ITOJyUYeHUEM METaUIOB
UX CIUIaBOB.
MuHepanbHbIe y100peHHUs — BEIIECTBA (B OCHOBHOM COJIN), COJIEPIKAIIIE B CBOEM COCTaBe
MTUTATEIbHBIE 3JIEMEHTHI.
MpbLi1a — HaTpHUEBbIE U KaJIMEBBIE COIH BRICIINX KapOOHOBEIX KUCIOT (Cio—Cay).

H
HekapOonaTHasi (IIOCTOSIHHASI) JKeCTKOCTh — )KECTKOCTh BOJIBI, OOYCIIOBICHHAS TTPHUCYT-
CTBUEM B BOJI€ CyIb()ATOB U XJIOPUAOB KaIbLUs U MarHUs.
Hurtpatsl — comu azotHOH Kucnotsl (HNO3).

(0]
Outeatsl — conu onenHoBo# kucnotsl (Ci17H33COOH).
OJieyM — pacTBOp TPHUOKCHJIA CEPhI B KOHIIEHTPUPOBAHHOM CEPHOM KHUC.

OpTodochats — comu oprodochoproii kucaoTel (H3PO,).
Oprannyeckasi XUMHUsI — pa3jie)l XUMHH, M3Y4YalOIIUil COCTaB, cv;\ CTB

CITOCOOBI NOJIYUCHHS OPTaHUYCCKUX COCI[I/IHCHI/II/I

IManbMUTATBI — COJIM TATBMUTHHOBOM KHCTIOTHI (C) OOH).
HMepxaopatsl — comu xiopHoi KUCTOTH (HCIO4).
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Ilepexoanpie MeTALIBI (3JIEMEHTHI) — JIECMEHTHI TOOOYHBIX TIOATPYII 4—7-T0 MIEPHUOIOB.
IInposms — HarpeBaHue BelecTBa 0e3 A0CTyIa Bo3myxa npu temmeparype 1000—1200°C.
IInpomeTaityprusi — NoxydeHne METaJUIOB U3 Py ITyTeM UX BOCCTAHOBJIEHHS IIPH BEICOKOH
TeMIIepaType.
IIuTaTeabHbIe 3JIEMEHTHI — 3JEMEHTHI, HEOOXOAUMBIE JUII HOPMAJIBHOTO Pa3BUTHSI pac-
TEHUH.
Ilimactmacesl — IoOJMMEpHBIE MaTepualibl, CHOCOOHBIE NMPHOOpETaTh IPU HArpeBaHUU
3a7laHHYI0 (OPMY M COXPaHATH €€ MOCIIe OXIIaXKACHHS.
IMontnvep uaM BBICOKOMOJIEKYJSIPHbIE BelIeCTBA — BELIECTBA, MOJEKYJbl KOTOPBIX
COCTOSIT N3 MHOT'OKPATHO TTOBTOPSIOIINXCS IPYIIT aTOMOB.
ITpocTbie ynoOpeHusi — ynoOpeHHs, COIEp)Kalliieé B CBOEM COCTaBE OJWH IUTATEIbHBIA
JJIEMEHT.

P
PacTBOpHMOE CTEKI0 — CHIIMKAT HATPUS MK KaJusl.
Peakuuu nmosimMepu3anMM — peakivy 00pa30BaHUsI BBICOKOMOJIEKYJSIPHBIX BEIIECTB B pe-
3yJIbTaT€ MHOTOKPAaTHOTO COEJMHEHNUS] MOJIEKYJI MOHOMEPOB JIPYT € IPYTOM.
Peaxuuu >Tepuukanmm — peakuyy, NPOTEKAIOIINEe MEXIYy KapOOHOBBIMH KHCIOTAaMH H
CIHPTaMHU.
Peakuun moMKOHAEHCALMHM — PEAKIMK 00Pa30BaHMs BHICOKOMOJICKYIISIPHOTO BEILECTBA M3
HHU3KOMOJICKYJISIDHOTO, COIPOBOJK/IAIOIINECS BBIIEJICHHEM B KAuecTBE MOOOYHOIO TPOJYKTa,
HarprMep BOJIBL.
Pyna — npuponHOe coeAnHEHNE, TPUTOAHOE AL IIPOMBIIIIEHHOTO TIOYYEHNUS METAIIIIOB.

C
CenuTpsbl — HUTPATHI HATPUS, KaJIU, AMMOHUS U KaJIbIIHS.
CepoBo10opoIHasi KHCJI0Ta — PACTBOP CEPOBOJIOPOJIA B BOJIE.
CepHucTasi KHCJI0TA — PacTBOP IHOKCHIA CEpPBI B BOZE, COOTBETCTBYIOast coctaBy HaSOs.
Cuiukartel (MeTaCMIIMKATBI) — COJIM MeTakpeMHueBoi kucioTsl (HaSi0Os).
Cuauuuasl — CoeTMHEHUS KPEMHHSI C MeTalJIaMu.
CaoxHble 3(pUPBI — OpraHUYECcKUe COeTMHEHHS, 00pa3yrolIecs: B3auMOAeHCTBUEM Kap0Oo-
HOBBIX KHCJIOT CO CITUPTaMHU.
Cnuptbl (mpenenbHble) — TPOM3BOJHBIC AIKAHOB, B MOJEKYJIaX KOTOPBIX OJIWH WM
HECKOJIBKO aTOMOB BOOpO/ia 3aMeleHbl Ha TuapokcuibHble (OH) rpymmsb.
Cni1aBbl — CUCTEMBI, COCTOSIINE M3 IBYX U 00Jiee METAJUIOB WIIM U3 METAJUIa i HEeMeTala.
Cranp — craB kenesa, conepxkamuii ot 0,1 1o 2% yrieposa u B ManbIX KOJHMYECTBAX
npyrue npumect (Si, Mn, S, P).
Creapatsl — conu cteapunoBoii kuciotsl (Ci7H3sCOOH).
CreneHnb KeCTKOCTH — 00IIIee YHMCII0 MHUTMMOITL HoHoB Ca? 1 Mg?, coneprkamuxcs B 1 utpe
BOJIBI.
Crenens MOJIMMEPH3AIMH — YHCIIO CTPYKTYPHBIX €IMHUL] B MAKPOMOJIEKYJIE ITOJIMMeEpa.
CTpyKkTypHasi eIMHHIA — IPYIa aTOMOB, MHOTOKPATHO MOBTOPSIIOLIASCS B MaKpOMOJIe-

KyJIe.
Cyasdmasl — coin cepoBogopoaHoit kucnotsl (HaS).
Cyabsdatel — conn cepHoit kucioTsl (H2SO4).
Cyabdutsl — comu cepaucroit kucnots (H2SO3).
T

TepMHT — cCMeCh aJTFOMUHIEBOH TBUTH C JKEJIe3HON OKATMHQH B M COOTH nn 8:3.
00°C.




Y
YrieBoabl — OpraHuuecKue COeAMHEH s, COCTaB KOTOpbIX cooTBeTcTBYeT hopmyie Co(H20)m
(n 1 m>4).
YraeBoaopoabl — BEIECTBA, MOJIEKYJIbl KOTOPBIX COCTOAT U3 aTOMOB BOJIOPOJIA U yIIIEpoia.
(0]
DeppoxpoM — CILIAB JKEIe3a C XPOMOM.
DeHos1 — OpraHuuecKoe COeJUHEHUE, COCTOsIIee U3 OEH30JILHOIO KOJbIA, HEIIOCPEACTBEH-
HO COCIMHEHHOTO ¢ TUApPOoKCcHiIbHO rpymmoi (CcHs—OH).
®opmuatsl — conu MypaBbuHO# kucnorsl (HCOOH).
®ochuabl — coennHenus pochopa ¢ MeTaIIaMH.
DyHKIHMOHATBHAS TPYNIIA — aTOM WJIH TPYIIa aTOMOB, KOTOPAsi ONpe/IessieT XapaKTepHbIe
XMMHYECKHE CBOMCTBAa BEHIECTBA M €r0 MNPHHAUICKHOCTh K OMNPEICICHHOMY Kiaccy
COEIUHEHNM.
X
XanabKoreHbl — 3JIeMeHTH! VIA HOATpyIIIEL.
XuMHYecKoe CTpOeHHe — T0CIIEI0BATEIbHOCTh COCJUHEHUSI aTOMOB B MOJIEKYJIE.
Xaopartsl — conu xsopHoatoii kucnotsl (HCIO3).
XJiopHasi U3BeCTh — CMECh TalllCHOH W3BECTH C XJIOPOM, 00pa3ylolasics Iph OOBIYHBIX
ycioBusx (0e3 HarpeBaHus).
XJ10pHast Boj1a — pacTBOP XJIOpa B BOZIE.
I
Huknomapaduusl — YrieBOAOPOJBl C 3aMKHYTOH YIJIEPOJHON LENbIO, B MOJICKYJax
KOTOPBIX aTOMBI YIJIEpO/ia COSTMHEHBI MEXIy COO0H OJJMHAPHBIMU CBSI3SIMH.

q
YyryH — ciaB xenesa, copepxaruii ot 2% 1o 4% yriepona, a Takxke KPeMHHUH, MapraHerl,
(docdop u cepy.
11|
leno4Hbie MeTANIBI — METALIH! [A TOATPYIITEL.
lesouno3emebHbIe MeTANIBI — MeTauibl [IA noarpynmnst — Ca, Sr, Ba u Ra (paanii).

9
DJIeMeHThI NOArpynnbl Oepuiimsa — mMeTauisl [TA moarpymnmnst.
JJieMeHThI NOArpynnbl 6opa — snemenTs! [IIA noarpymnmst.
JJieMeHThI HOArpynnsl ¢propa — snementsl VIIA moarpymsr.
DJIeKTPOJIM3 — OKUCIINTEIEHO-BOCCTAHOBHUTEIIbHBIE TIPOIIECCH, IPOTEKAIOIINE HA MIICKTPOIax
IIPU TIPOIYCKAaHWH IIOCTOSIHHOTO 3JIEKTPUYIECKOr0 TOKa Yepe3 pacTBOP WIIM pacIulaB
IEKTPOIIUTA.
DJIeKTPOMETALTYPIrius — MOJIyICHHE METAIUIOB JIEKTPOIIM30M PacIUIaBOB UX COCTHHEHHH.
DJIeKTPOXUMHUYCCKHI PAI HANPSKEHUS METAJJIOB — I10CIEJOBaTEIbHOCTh METAIUIOB,
PacIoI0KEHHBIX B MOPAJKE YMEHBIICHUS UX aKTHBHOCTH B BOJIE.

RO
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. MpunoxeHus .

QOpMy]‘IbI, ncnonb3yemMblie B Xo4e pewleHnsa 3agayd, npuBegeHHbIX B yqe6HMKe

Macca (m) m= mey N’ m=v- M’ m(p_p) =V- p(p_p)
KoaunuecTBo N

_ m . _ . _ Vras
BelecTsa (V) M vE V= Na V(ras) = Vor
Macca M
yacTHbI (Mo) m, = N_A 5 rno(AB) = Mr(AB) -1 a.e.Mm.
Moasipaas m
macca (M) M= E M(ras) = V- p(ras); M = m, Na

OTHocHTeJIbHAsI MoJie-
KyJasipHasi Macca (Mr)

Mr(ra3) =2. ])H2 5

Mi(raz) = 29- DBogu_

OobemHuast 10Js (@) Vi Vi
oxHoro raza (1) B P =Y e uin ¢1(%) = Voo -100%
ra3oBoi cMecH
MaccoBas goss
AL(A)- A(A)-
yementa A (0(A) B o(A) = % wmn (A, = XX a0
coequHeHHN AxBy r r
OTHOIIIEHHE MH/IEKCOB o 0A) o) . _ m(A)  m(B)
(x:) B opmye A By "7 Ar(A) " Ar(B)’ Y= M(A) M(B)
Maccosast () u Mu
pax. v .
obonemuast (0) noas T'l(%)zm—'lo()%; 0(%) =———-100%
TEop. TeOop.
NPOAYKTA peaKIuu
MaccoBasi 1011 (®) ® o= Mas0.100% s
PACTBOPEHHOI0 p-p.
BellleCTBA B pacTBope oo Meso _ m p-go __ Mao
Mp-p. Mse-po +Mpoga  Vp-p. Pp-p.

3]19KTpOXVIMV|‘-IeCKVIVI pAa Hanpsi>keHUA meTannoB

. 0 — n+
_BoccranoBurensHbIe cBoiicTBa aToMoB (M~ —ne — M) Bo3pacraror

Li| K|{Ca|Na|Mg| Al| Mn |Zn | Cr | Fe | Pb |H:| Cu| Hg |Ag| Au
O Tep bl U X YecKu ATUA °©




OTHOCUTEeNnbHasn ANeKTpooTpuuaTesibHOCTb 3JIeMEeHTOB

Cl

Br S C

H Si Al [ Ca| Li | Na K

40135 3,030

28 | 2,6 | 2,5

22

2,1 1,8 | 1,5 11,04 1.0 | 09

OTHOCUTENbHbIE MONEKYNAPHbIE MAacCbl HEKOTOPbLIX OPraHUYeCcKUX CoeaANHEeHUN,
BblpaXeHHble NOCpeaACTBOM YMcna aToMoB yrrepopaa (n)

AnkaHbl My(CrHani2) = 14n + 2
Huknoankaab M(C,Hzn) = 14n
AnkeHbl My(CyHa2n) = 14n
AJKWHBI M (CyH2n2) = 14n -2
ATnkagueHsl My(CrH2n2) = 14n -2

O,I[HO&TOMHI)IC TIPEACIBHBIC CIIMPTHI

M(CoHon1OH) = 14n + 18

[penenvHbie ambaerub™

My(CyH2n+1CHO) = 14n + 30

OIHOOCHOBHEIE TIpeIeNTbHBIC KapOOHOBBIE KHUCIOTHI *

My(CoHan1COOH) = 14n + 46

*—B aJpacruaax u Kap60HOBBIX KHCJIOTaX n IIOKa3bIBACT YHMCJIO aTOMOB C, coaepKanxcs
B YIJIEBOOAOPOAHOM pauKaje.

®dopMyrnbl U Ha3BaHUA psAAa BaXKHENLIUX OPraHMYeCKUX COeAUHEeHUN

CHa4 H:C=CH: HC=CH H:C=CH - HC=CH:
MeTaH STUJIEH aleTHIICH OyramueH-1,3
e ~Len, e ACH (‘:Hz_ ?Hz (FHz_ C‘H - ?Hz
Hzgm Hc@H OH OH OH OH OH
CH: H
unksorexkcan CeHiz Genszon CsHe JTHIICHIIIROITE TJIMICPHH
CH3;-CH:-OH CH3-CHO CH3-COOH Ci1sH3:—-COOH

STUJIOBBIN CIIUPT

YKCYCHBIN albJIeruj

YKCyCHas KUCJI0Ta IMaJIbMHUTHUHOBAA KUCJIOTA

C17H35—~COOH C17H33—COOH C6H12056 C12H22011
CTeapuHOBas OJIEMHOBAS KUCJIOTa TIII0K03a, PpyKTO3a caxaposa
KHCJIOTA
(CsH1005)n C17H3sCOOM H o (-CH,-CH=C -CH,-),
Kpaxmar, Kunkoe mpiio; M =K | I ‘
LeUTIoN03a Tsepnoe mbu10; M = Na _N_‘CH_C_ CH3 .
R CUHTETHYECKHI
_ n W30TIPEHOBEIH Kay
0OCJIOK ’
(«CH2-CHz-)a (-CF2—CF2-)n (-CH,-CH-), -C
TedIIoH I 6
O TIICH (politetrafliioretilen) a yra,
TOJTMBUEIITXIIOP
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