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oripegeneHus, npasuna u obbacHeHus,
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obpasom, ¢ Guonorueit, husnkoin,
maTtemMaTtukown, reorpadmein n gp.
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TeopeTuyeckue safaHus, cnocob-
CTBYIOLME YCTAHOBMEHMIO B3aUMOCBS3N
MexXay paHee YCBOEHHLIMU 3HaHNAMM U
3HaHWAMM, U3NaraemMbiMy B JaHHON
TeMme; nobyxaaeT K akTUBHOM
no3aHaBaTenbHO AeaTenbHOCTH.

LlikaTynka 3HaHUi — 3HaHUS,
cnocobeTaytolne 6onee rny6okomy u
LUMPOKOMY YCBOEHMIO TEMBbI,
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O6pasew — NpUMepb| peLeHusi 3agay unu
TEOpeTUYECKUX 3aaHUM1, MMEIoLLUX
OTHOLLIEHUE K COAEPXaHMIO TeMbl YPOKa;
B KOHLIE NPUBOANTCS 3aAaya unu
3afjaHue, KOTOpoe BbINOMHSAETCA camMoc-
TOSITENBHO.

3710 MHTepecHo — VHdopmMaLus,
cnoco6eTByloLLas pacluMpeHuio
XUMUYeckoro kpyrosopa u obora-
wjaioLas 3HaHus.

——KniouyeBbie cnoBa — BaxHeuwme
TEPMUHBI U NMOHATUSA KaXA0M TEMbI.
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MpuMeHeHWe U NpoBepKa 3HaHWUN —
BONPOCHI U 3afaHusi, cryxalue ans

NpUMEHEHUs U 3aKpenneHus
YCBOEHHOro MaTepvana; BbiSBnsaoT
cnabble CTOPOHbI B 3HAHUAX U
Cnoco6CTBYIOT Pa3BUTUIO TBOPYECKUX
cnoco6HocTen.

—I—OGOSulaloume 3aaHunsa — BONpPOCh! U

3afjaHus, npeanaraeMble B KOHUE
Ka)Xgou rnaebl, ¢ Lenbio o6obeHus
WU3YYEeHHOro B JaHHOW rnase yyeGHoro
marepuana.

TepMMHbI U XUMUYECKUE NOHATUA —
3HaYeHUs BaXHEeNLUX TEPMUHOB 1
MOHATUIA, UCNONb3YeMbIX B y4ebHuKe.




METAIJJbI

‘ n OBLLAA XAPAKTEPUCTUKA METAJIJ1IOB

n OSSOP METAJINIOB; HAXOXOEHUE B NPUPOLE U OBLLUE
CNOCOBbI UX NONYYEHUA. CINJNTABbI METANOB

B IX knacce u3y4eHHE XMMHUU HAYMHAEM C

@ —Moyemy oCHOBHbIE YacTn

- MaLUUH U MEXAHU3MOB B meTaiuioB. M3 118 H3BECTHBIX XMMHUYECKHX dJIe-
OCHOBHOM M3roTaBnmMBawT  MeHTOB Oosiee 90 — meraiuibl. be3 MeraioB He-
u3 metanna? BO3MO’KHO IPEJICTABUTH 3eMHOM map. Tak, sapo

3eMIM COCTOHT, B OCHOBHOM, W3 JKeJIe3a U HUKEJS, €¢ MAHTUS — U3 COSUMHEHHH aTio-
MHHUS, JTUTOC(epa (3eMHas Kopa) — U3 COSTMHEHUI MHOTHX METaJUIOB.

Xumus 4 6Mos10rus. B 1eATeTbHOCTH KUBBIX OPraHH3MOB METAJLTBI TAK)Ke UIPAlOT 3Ha-
YUTENbHYI0 poib. Hampumep, mponecc $oTocHHTe3a MPOTEKAET C y4acTHEM MarHHi-
COZEPIKAIIEro COCAMHECHHS — X0poghunna. B opraHu3Me 4enoBeKa METaJUIbl B COCTaBE
(epMeHTOB, KOCTHO! TKaHH, B KPOBH M JPYTMX OPraHOB YIPABISAIOT COTHAMM BakKHEH-
IIMX XHMHYECKUX [IPOLIECCOB.

| RISl [MonoxeHue MeTanmnoB rnaBHbIX nogrpynn

B lMepuopnyeckon cucreme
Ha ocHoBaHWM NonoxeHus MeTannoBs rnasHbiX nogrpynn B MNepuoguyeckon cucteme
OTBETbTE Ha BONPOCHI:

e A Jma | wva | va | wva VIIA VIIA
1 (H) HemeTannam 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 | Xe
6 Cs Ba Tl Pb Bi Po At Rn
7 Fr Ra MeTannhsl

— B kakux rpynnax MNepuoguyeckoit cuctembl, rnaBHbIM 06pa3om, pacrnonoxeHbl MeTansbl
rnaeHbIX NOArpynn?

= Kak Bbl gymaeTte, 4em 310 06ycnosneHo?

—Moyemy ¢ pocTom HOMepa nepuoaa YMCNo MeTansoB Takke pacTteT?




Takxum obpazom, B [leproguyeckoi cHCTEME METaJLIBI PACIIONI0KEHEI CIIEBA BHU-
3y OT IMaroHaJIH, IPOBEICHHOM 0T Oepuius 10 actara (At): (T.e. METaJUIaMH SBIISA-
10TCs 2JIeMeHTh! I1aBHbIX noarpynn I-1II rpynn (kpome H u B) u nmo6ounsix
noarpynn [-VIII rpynm, B ToM 4ucne u 1anmanoudsl u akmuHoudsl, pacmoIOKeH-
HBIE BHU3Y KOPOTKOTO BapuanTa [leprondeckoil CHCTEMBI).

Ha BHeIIHeM HepreTHYeckoM ypoBHE aTOMOB META/LIOB 0OBIYHO PACcIoJIaraloTcs
ot 1 10 3 snexrponos. Kak npasuiio, Mx aToMbI B KaKIOM IEPHO/IE UMEIOT HAUOOIIb-
MM pajuyc U JIETKO OTAAIOT BAJIICHTHBIE 3NEKTPOHEI. [10 3TOH MpHyHHE METaIIIbI —
CHJIBHBIE 80CCMAaHOSUMenU U B COCAMHEHHUSAX MPOSBIIAIOT TOJBKO TOJIOXKUTEIbHBIE
CTENEHU OKHCIICHHUS.

< -i| HawBonblas macca HaliaeHHOro A0 CUX NOP ME/IHOTO CRvTKa COCTaBnseT
420 7, cnutka cepebpa — 13,5 T, a 3onota = 112 kr.

Cnutok
3onoTa

Ha 3emute cpeau MeTauioB no macce Haubosee pacnpocTpaneH amoMunni (=8%),
nanee — xene3o (25%).

B npupoje MeTaiisl HaxoaATCS B CBOOOJHOM COCTOSIHUH H B BHJIE COSTHHEHHI.
B ceo600nom cocmosnuu (B BUE CITHTKOB) OOBIMHO BCTPEYAIOTCH MaJIOAKTUBHEIC
merawibl (Au, Pt, Ag, Cu). B sude coedurenuii MeTajuIbl BCTPEYAIOTCS B COCTaBE OK-
CHJIOB U COJIEH:

Coeunenns CocTaB 1 Ha3BaHHE MHHEpana CocraB 1 Ha3BaHHE MHHEpasa
Oxcuibt Al203° nH20 — 6okeur Fes04 — maruerur
Cynbuust FeS:2 — nupur HgS — xunoBapp
Kap6onats CaCOs3— KanpuuT FeCOs— cunepur
Xnopuasl NaCl - ranur KCl - cunbBun
Cybdarst CaS04:2H20 - rumnc Na2S04:10H20 — rnay6epoa conb

U3 PYA METAJIBI IIOIY4A0T IIYTEM 60CCMAHOBNEHUA KAMUOHOE Memalos.
M™ +ne- - M°
B npoMBINUICHHOCTH METaUTBI ITOJTYYaloT, INIaBHBIM 00pa3soM, Tpems criocobamu —
NUPOMEMANTYPSUHECKUM, 2UOPOMEMATTYPSUHECKUM U INEKMPOMEMATTYPUYECKUM.

* rnasa 1 ¢ OBwWwas xapakTepucTMKa MeTannoe * 9



1. ITupomeTaLTyprus — noyueHue Memaiios usz pyo nymem ux 60CCManoe1enus
(C, CO, H,, akTuBHBIC METaJUIBI) npu evicokux memnepamypax (yp.: 1, 2, 3b).
Cynbbuibl 1 kapboHaTHl BHaYaJIE IPEBPAIIAIOT B OKCHBI (Yp.: 32).

1. Cu,0+C —152Cu+CO 3a. 2ZnS + 30, - 2Zn0 + 280,
2. Fe,05+3CO—L52Fe + 3CO, 3b.ZnO + C -5 Zn +CO

Ecnu BoccTaHoBUTENNEM SABIISETCS akTUBHBIN MeTail (Al, Mg, Na) unu Bogopox,
TO TPOIECC HA3bIBAIOT, COOTBETCTBEHHO, Memaniomepmuel WA 8000podomep-
Muetll; HallpuMep:

Cr,05 + 2A1-52Cr + ALO4 MoO; + 3H, -4 Mo + 3H,0

ATIOMHHOTCPMHA BOIOPOAOTCPMHSA

2. B Merone zudpomemannypzuu coeouneHue Memaiia nepesooumcs 6 pacmeop,
U3 KOMOpo20 Memail 80CCMAaHagueaemcs Oonee aKmusHbIM MEmAauiomM Wil S7eK-
mpuyeckum moxom. Tax MoIydaroT 30710T0, cepedpo, Meb, IHK, Bobdpam (W) u ap.:

CuO + stO4—) CUSO4 +H20 CUSO4 (pac'rsop)-i- Fe » Cu+ FeSO4
N —— et

pacTBop

3. DIeKTPOMETAILTYPIHA — NOIYYeHUe Memaios S1eKmpoIU30M PACnideos ux
coeduHeHull. ITUM METOJI0M 0OBIYHO MOIy4aroT akmusHslie Metaiuisl (Na, K, Al, Ca
U JIp.); HaIlpuMep:

2NaCl(pacnnas) —2=2 5 2Na + Cl,T 2A1L0s(pacias) =222, 4A1+ 30,7

NONU3 bacrnnasoB

Ecnu 3ne1crponm, onymem{me B pacmlan xnopuna—uamm, COEIMHUTb C UCTOYHHU-
KOM IOCTOSIHHOTO TOKA, TO TMOJIOKUTENIBHO 3apsHKEHHbIE KATHOHBI Na'© HampassTcs K
karoxy (K°), a orpunarensHo 3apsokennsie anuonsl CI™ — k anony (AY). Kamuonst
Na', npunsie om kamooda snexmponsl, 6occmanasnusaiomea, a anuonst CI, omoas
C60U 3NIEKMPOHbL aHO()y, oKucnamomca, 1.€. Ha Kamooe 8bl0eniemcs MeEmaiiuyeckuil
Na, a na anode— xnop. ITH 1Ba IPOLIECCA MOXKHO BBIPA3UTH CIIETYIOIMMH 3IEKTPOH-
HBIMH ypaBHCHHXMH‘

Karog (K°): Na*+ ¢~ — Na

H+ = Anox (A*): 2CI'-2¢” — CILT
K
‘=2 LUkaTyrnka 3HaHun
T « Katog — oTpuuatenbHo 3apsKeHHbI aNeKTpos,
0 C U36bITKOM 3M1EKTPOHOB Ha NOBEPXHOCTMU.
-y A

* AHOA — MONOXUTENbHO 3apsKEHHbIN ANEKTPoa
C HeJOCTaTKOM 3S1IEKTPOHOB Ha MOBEPXHOCTU.

3neKTponM3 pacnnaea
NaCl (cxema)

* OKUCIUMeNbHO-60CCMAHOBUMENbHBLE NPOYECCHl, NPOMEKAIOWUE HA INEKMPOOax
noo deticmeuem NOCMOAHHO20 SNEKMPUYECKO20 MOKA, HA3bIBAIOMCS INEKMPOTIUZOM.

10



IIpocymMMHpOBaB IPaBYIO0 M JIEBYIO CTOPOHBI JJIEKTPOHHBIX YpPaBHEHHH IIpo-
LIECCOB, MPOTEKAIOIIMX Ha KaToJe U aHOJC, COCTaBUM MOJICKYJIAPHOEC YpPaBHCHHC
anekTposinza (2) (Juis ypaBHUBAHMS YHCJIA SJICKTPOHOB, OTIAHHBIX U NPUHATHIX Ha
3JIEKTPOAAX, YNEKTPOHHOE YPaBHEHHE KaTOMHOTO MIPOIecca YMHOXKAETCS Ha 2):

(a) AnekTponus xnopuaa-HaTpus (b) Snekrponus wenouun (KOH)
NaClpacnas S Na + clr KOHpacnnas S K + OH
Karon (K ): Na' + ¢ —>Na |2 Karon (K): K + ¢ 5K 4
— + -
Anon(A"): 2CI - 2" - CL, Anox (A'): 40H - 4e—2H,0+0,
2NaCl =225 2Na+Cl, 1 4KOH 2135 4K +§2H20+02 T
paciuia paciuias MEPEropojIKa MeKITY KaTolI0M H
\ MONeKyNspHoe ypaBHEeHWe aneKTponuaa / aHOAOM

DNeKTpoIM3 pacIIaBoB MIET0YEH MPOTEKAET AaHAIOTHYHEIM 00pa3oM: Ha KaTojie
BOCCTaHAB/IMBAIOTCSA KaTHOHBI METAJlIa, @ Ha aHO/Ae OKUcisioTes annonsl OH™ (b).

Boiunciienns Ha OCHOBe ypannemlii JJIEKTPOJIH3a

: CkoJbKO 1 (H.y.) XJIOpa BBUIENHTCS HA aHOJE, €CIIM IPH JIEKTPOJIM3E paciuiaBa XJo-
1| puna HaTpHs Ha KaToxe Beiewioch 0,2 Moib HaTpus. Ad(Na) =23.
L] Pemenue:
— | I3 ypaBHEHHS 3JIEKTPOJIM3a PACILIaBa XJIOPH/IA HATPHUS BHIYMCIMM 00bEM XJI0pa:
"]
° on.3 O2Moms X 0,2 Mons22,4 51
2NaCl 22235 9Na + Ch 1t X= ————=224n
paciu. 2 mome 224 x0 2 MoIIBb

3agava. Berguciaute OTHOCHTENBHYIO aTOMHYIO MacCy METajlla, 3Has, YTO IPH JJIeK-
Tpoau3e paciuiasa ero conu cocraba MCl na karoze Bbiienwics 2,3 r Merani-
na, a Ha aHoze — 1,12 i1 (H.y.) xi0pa.

Xemppu desu * DIEKTPOIU30M COJIEH 1 IIeI0UeH MOy I MeTaluTHYe=
1778 — 1829 CKHUi KaJuii, HaTpuH, Oapwif, KanbIui, a TaKKe aManbra-
AHITMACKAN XMMHMK | MbI CTPOHLIMS M Maruus. Avarbeama — CIUIaB MeTalLIa,
o0pasyronuiicst paCTBOPEHHEM ITOTO METAJIA B PTYTH.

[Ukatynka suanmi » O6nacts npombiw- B paspaboTke oTe4ecTBEHHbIX MECTOpOXAe-
NEHHOCTH, KOTopas 3aH1MaeTcsi nonyYe-  HWI pya Gonbluoi Bknag 6bin BHECEH asep-
HUeM Me'rannog W1 CnnaBoB, Ha3biBaeTcs GaﬁmKchxuM Y4Y€HbIM Fao6uoom LWaxrax-
MeTannypruei. TUHCKUM U €10 Hay4HOW LUKOSION.

B metannyprum metannbl nonyvaior
13 pyd. Pyabl — npupoaHble coedu-
HeHuUsi, Npu200Hble 0711 NMPOMbIWLIEH-
HORZ0 r1o/1y4eHuUst Memarios.

B 6onblunHcTBE pyA coaepxaque
MeTanna o4eHb mano (Hanp.,0,6%).
Moatomy pyabl BHa4Yane nepepaba-

i

ThIBAIOT — yAasisis NycTbie Nopoabl, W3 1000 kr 20 kr 6 kr
nx obozawarom, T.e. NPeBpaLlaloT B MeaHoM pyas! MefHoro mean
KOHYeHmpam. nonyvarot: KOHLIeHTpaTa

* rnasa 1 ¢ OBwWwas xapakTepucTMKa MeTannoe * 11



B TexHHKe MeTalTbI IIPUMCHAXOTCA, I'NITABHBIM 06p330M, B BHJIC CILJIaBOB.
» Cucmemvl, cocmoAawue u3 deyx u bonee memannos, unu U3 Memaiia u Heme-
majuid, Hd3bl6AIOMCA CRIIABAMU.

katynka zuadmnii « [Ng nony4YeHus CnnaBoB, MeTansbl COBMECTHO pacnnasnsioT,
nepeMeLLnBaloT U OXNaXxaatoT.,
Kak npaBuno, NpoYHOCTb CMaBoB 8bie, YeM NPOYHOCTb ero KOMMOHEHTOB, a TeM-
nepartypa nnasneHus, 6reck 1 3NeKTPonpPOBOAHOCTL MEHbWE.

Knaccudpukanusa. B Texnuke cruiaBsl KIacCHQUIMPYIOT 10 pa3IHYHBIM IPHU3-
HaKaM: HalpuMep, 10 XapakmepHbIM C80UCMBAM, — TYToIIaBKue (HUXpOM) U Jier-
KomutaBkue (OpoHs3a, TaTyHb, IPHUIION), HEpXKaBelonue (XpOMHPOBAHHAS CTAlIb); 1O
Memanny, cocmaenaouemy e2o 0CHogy — 4epHble (4yT'yH, CTajlb), IBETHBIE (OpoH3a
(Cu, Sn), naryns (Cu, Zn), menbxuop), juerkue (mopamomunui (Al, Mg, Cu),
3JIEKTPOH); 1O YUCTY KOMHNOHEHMOoG CIUIaBa (ABOIMHbIE, TPOUHBIE H AP.).

ITpu BBeZICHMY B COCTAB CILUIaBOB HEKOTOPBIX METAJIOB ¥ HEMETAJLIOB, NIOTy4aloT
CIUIaBBI C IOJIE3HBIMHM CBOMCTBaMH (TaKo# IpoLiecC Ha3bIBAIOT stecuposanuem). Ha-
npumep, xpoM Cr npujaeT CIUlaBy TBEPAOCTh U KOPPO3HOHHYIO YCTOHYHMBOCTE,
KpeMHHH Si — yCTOHYHBOCTE K BO3/IECHCTBHIO KHCIIOT, Bolb(pam W — TBEpAOCTh U
JKapOCTOMKOCT, THTaH Ti — >KapoCTOMKOCTh, KOPPO3HOHHYIO CTOMKOCTH M MeXa-
HUYECKYIO IPOYHOCTb.

LWkarynka ananni « B obnactv cuHTe3a CnnasoB, U3yYeHUsl UX cocTaBa U CBOMCTB
BaXKHbIV BKNaj B XMMUYECKYIO HayKy BHecnu asepbaimpkaHckue yyeHble — AnurycenH
lNynues, MNMawa PycTamMoB 1 UX Hay4Hble LLKONbI.

XuMHSl H OKpYKalomas cpeaa. B coctaB MeTaulypru4ecKux IUTAKOB BXOISAT
TaK{€ METAJUIbI, KaK KalbLUi, MAarHUM, JK€JIe€30, MapraHel, MeJb, HUKEIb, KO-
GanpT, cBUHEN, KaaMui u Ap. OTAeneHHe 3THX METAUIOB U3 IUIAKOB OCHOBBI-
BACTCS Ha MX BOCCTAHOBJICHWH M3 PACIUIABJICHHOIO LIUIaKa YIJIeM, B IPHCYTCTBHU
H3BECTHAKA.

OducTka OT BpeAHBIX KAaTHOHOB METAJUIOB CTOYHBIX BOJ| METAJLUIyprHYECKHX
NpeANpUATHH OCHOBBIBACTCS HA OCaXKICHUM ITHX KaTHOHOB B BUJE CyIb(uaI0B
(PbS, HgS, CuS u ap.):

M* + §&— MSl

<y AT Hanbonee Mcnonb3yeMbiX METansos Mo Mepe yobiBaHus ux npu-
MEHEHWS: Xenes3o, antMUHUNA, Meab, UMHK, MapraHed,.

UL e pyaa * NMPOMETannyprus * rmapoMeTansyprus ¢
crnosa * 3NIeKTPOMETANNYpPrus * aNIeKTPONU3 * Cnnasbl °*

MpumeHeHMe U NPoBepKa 3HaHUM

1. Kakue MeTa/uIbI B IPHPOJIe BCTPEYAIOTCH B CBOOOJHOM COCTOSIHHH?
A) Ca, Al Fe B) Cu, Fe, Al C)Au,Pt,Ag D)Au,Ag,Zn  E)Cu,Fe,Cr
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2. Kakas cxema 0TpazkaeT rHAPOMeETA/LIyPruYecKuii cnocod moryyenus merania?
A)WOs + Ho——
B) ZnO + C —
C) Cr20s+ Al —
D) CuSO4+ Fe ——

E) AIZOS(pam.)ﬂ—)

3. Kakue coeJHHeHHSI MeTAJLIOB Ha3biBaloT pyaaMu? IlpuBeuTe HECKOJILKO NPHMEPOB Py,

4. Kakue 0CHOBHBbIE BOCCTAHOBHTE/IH HCIOJIB3YIOT B KaX/I0M M3 METO0B NOJIyYeHHS] MeTall-
J0B?

5. Ilouemy MeTOIOM THAPOMETAJIYPIrHH He MOJIY4aloT IeJ04YHbIe H IeJI0YH03eMeIbHbIe
MeTaLIbI?

6. lepeuncauTe 3—4 MeTaNJIa, KOTOPbIE NOJYYAIOT YJIEKTPOMETAIYPrHYECKHM CIIOCOGOM.

7. Yem oTiIMYAETCS NPOLECC YIEKTPOJIN3A OT NPoIecca, NPOTEKAI0IEro B rajbBaHHYecKOM
JiemMenTe?

8. CocTaBbTe ypaBHEHHS JIEKTPOJIH3A PACILIABOB OPOMH/IA KAJIUA ¥ XJIOPH/IA MATHUS.

9. CK0JIbKO KT Me/IH MOZKHO NMOJYYHTH H3 12 T 00orameHHol ropHo# MOPo/bI, CoAepAKaen
20% cynsduna meau(I)? IlpakTuvecknii Boixog Meau cocrasiaser 80%.

a OBU.IVIE ®U3SNYECKUE N XMMUYECKUE CBOMCTBA METAJOB.
ANEKTPOXUMUYECKUN PAL HAMPSXXEHUA METAIOB

? - I'Io-cemy nocyany Ans Bapku NnULKM U3roTaBnvBaroT U3 meTtanna?

K obmmMm (usndeckuM cBOHCTBaM METAIOB OTHOCATCS CJICAYIOLIME CBOWCTBA:
1. Memannuueckuti 6neck; 2. Bvicokas menno- u snekmponpogoonocms, 3. Ilnac-
MU4YHOCMb.

\ | PRV LI  OGwme husmueckue CBOVWCTBA METansIoB

PaCCMOTpMTe nocnenoBartesibHOCTU U3MEeHEeHUA (bMSVI'-IeCKMX CBOWCTB MeTasnsoBs U oT-
BeTbT€ Ha BOMNPOCHI.

TENOo- U ANEeKTPONPOBOAHOCTL pacTeT NNacTUYHOCTL BO3pacTaeT
Hg Pb Fe Zn Mg Al Au Cu Ag Fe Zn Pb Sn Cu Ag Au

— Kakoit meTann cambli nnacTuyHbIN? Ha Kakux npumepax Bbl MOXETE 3TO NOATBEPAUTL?

— OneKkTponpoBOAHOCTL KaKoro MeTasnna camasi BbICokan?

—MoyeMy e Toraa aneKTponpoBoja U3roTaBnMBaloT U3 MEAU U antoMUHUS?

— Kak Bbl fymaeTe, no4Yemy BUCSUME BbICOKOBOSILTHBIE 3NIEKTPONPOBOAA U3rOTaBNMUBAIOT
13 anioMUHKA, a He U3 Mmeau?

IThacmuynocms memainog — chocobHOCmb MeEMAI08 OO Oelicmeuem eHeuHel
CUTbL UBMEHAMb CBOI0 YOPMY, He PA3PYUIAACD.

« rnasa 1 + Obwas XxapakTepucTMKa MeTannoe * 13
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Ukatynka ananmui » Y1obbl NOHATL SIBRIEHME MNacTUYHOCTU, CPaBHUM CMELLEHWE CIOEB
oA BO3AENCTBMEM BHELLHEN CUIbl B KpUCTasniax ¢ MOHHOM U MEeTasfIM4eckon peLLeTKOMN.
B kpucTanne ¢ MOHHOI peLeTKoun, HanpumMep, xropuaa HaTpus (a), NPy CMeLLeHUn Croes
OAHOMMEHHO 3apshKeHHble MOHbI pacronaraloTcs Apyr NPOTUB Apyra, B pesynbTare Yero
UX B3aUMHOe OTTankuBaHue NPUBOAUT K paspyLUEHUIO MOHHOTO KpucTanna:

Cxema MOHHOM KPUCTANNUYSCKON PeLLeTky AEEO (a)
HE®)
OrrajkuBanue
BHewHsnn " HOHOB B HOHHOM
cuna KPHCTAJLIE H €10
pacTpecKuBaHHE
Cxema MeTannu4yeckow peLueTku (b)
\@ O @ @ ' @ O @ @ — Ilpoucxomur
BHewHss " @" @ O — : ®° @ ® ﬁ?égﬁdﬁﬁeﬂe'
cuna @ @) @0 ® @ @) @o ® obpasua
Cnoﬁom-n.lc Caemene |
JJEKTPOHbL CJIOEB B METaILIE

CwmelueHue croes B KpuUcTannax ¢ oHHow (a) v metannuyeckow (b) peluetkamu

Bo Bpemsi xe aecopmaumm metannuyeckoro obpasua (b), XoTb ero crom Takke CKonb3aT
OTHOCUTENLHO APYr APYra, OAHaKO MX B3aWMHOE MPUTSHKEHWE MOCPEACTBOM CBOBOAHbIX
3IEKTPOHOB COXPAHSIETCS, B pe3yrbTate Yero obpasel, MeTanna He paspyLuaeTcs.

Memannuyeckuii 6Gneck 00ycIIOBIIEH CHIIbHBIM OTPaXKEHUEM JIy4eit cBeTa cBo00 -
HBIMH 3JIeKTpoHaMu MeTasuia. Haubonpimum 61eckoM 0651aaaioT pTyTh U cepedpo.

Buvicokaa menno- u s1ekmponpogoonocms memannog 0OYCIOBIEHA BBICOKOH
TIOJIBMXKHOCTBIO CBOOOIHBIX JICKTPOHOB B MX KPHCTAJUIMYECKOH pelIeTKe.

W3 1 r 30mn0Ta MOXHO BbITAHYTb HUTb ANUHHOK B 3 KM. W3 3onoTa
MOXHO U3roTOBUTb “30M0TYI0 chonbry” TonwuHoin 0,003 mm.

Bce meramsl, KpoMe pTYTH (tnms= —39°C) npu oObgHEIX yenoBusax (=20-25°C),
HaXOJSATCS B TBEPAOM COCTOSHUH.

CaMblii JIETKOIUIAaBKUI METAJUI — PTYTh, CAMbIN TYrOILIAB-
Kuit — Boabdpam (turas.= 3390°C). Mertanis! ¢ Temneparypou
mwrapnenus Beime 1000°C HaswBaroTcs myzonnaskumu (Au,
Ag, Cu, Fe, Cr), mmxe — neekonnasxumu (Li, Na, Zn, Al, Ca).
ITo TIOTHOCTH camblif Nerkuit Metamt — mathii (p = 0,53 r/cv’),
caMmBbIit Tsokensit — ocmuit Os (p = 22,6 r/cm’). MeTass! ¢ wioT-
HOCTBIO Gonee 5 r/cM’ HaseBatoTes macensimu (Zn, Fe, Cu,
Hg, Ag, Pt), menee 5 r/em®— neakumu (Li, Na, Mg, Al).

(c) PTyTb Npu kOMHaT=
HOW TemnepaTtype . _
(20~25°C) Haxo- ITo TBepIOCTH CaMBblil TBEPBIH METAILT — XPOM, CaMble MITKHE
AUTCS B XKUAKOM — wjenounble METAJUIbI; TaK, HATPUH M KaJIu¥ MOXHO pe3aTh
COCTOSIHUM HOKOM.
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B TexHHKEe MeTalIbl MOAPA3ACIAIOT Ha YepHble U yeemuvlie. K YEpHBIM OTHO-
CATCA JKEJIE30 M €T0 CIIAaBEI, OCTAIBHEIC — IBETHEIC,
Au, Ag, Pt, Pd u zip. oTHOCATCS K OpazoyeHHbIM METalIaM.

J1s1 cpaBHEHHS aKTUBHOCTH (BOCCTAHOBUTEIIBHBIX CBOMCTB) METAJUIOB B BOJHBIX
Cpeaax UCHOIb3YIOT 2NeKMPOXUMULECKUL PSIO HANPSAICEHUS MEMATIO8.

Ta6nuua 2.1. SneKTPOXMMUYECKUI PAL HanpskeHNs MeTarsios

e 0 —
BoccTaHoBHTENIbHEIE cBOlcTBa aToMoB (M~ —ne — M"") Bospacraior

Li | K| Ca | Na| Mg | Al Mn | Zn | Cr | Fe | Pb |Hz2| Cu | Hg | Ag| Au

Lit | K* | Ca?* | Na* | Mg¥* | AP* | Mn?* |Zn*| Cr?*| Fe* | Pb?* | H* | Cu?* | Hgt |Agt| Au?*

— 0
OkuciuTeNnbHEIE cBolcTBa KatHoHOB (M ™" + ne - M" ) ycumiBaiores

B stom pALYy creea HAnNpago aKmMueHOCMb Memailos y6bzeaem, a oxucaumenv-
Hble CBOUCMBA UX KAMUOHOB eo3pacmaiom.

OT0T psig Bnepsble 6bin NpeanoXxeH pycckuM ydeHsim H.H.BekeToBbiM B
1865 rogy Ha OCHOBaHUM U3Yy4EHUsI CNOCOBHOCTM MEeTansoB BbITECHATL

Apyr apyra ua pacteopos coneit M + MA > MA + M'.

Ha ocHOBaHMM 3JEKTPOXMMHYECKOTrO PsJa HAIPSHKCHUS MOXKHO CHENaTh Cle-
JIyIOIIYE€ BBIBOJBIL:

1. Yem nesee pacnonodicen memann 8 3mom paoy, mem oH aKmueHee, n1ez4e OKuc-
TIAEMCA U NPOAGISIEm CUbHble 60CCMAHOBUMEbHbIE CGOUCMEA,

2. Yem npaeee pacnonodicen Memaul 6 3mom psody, mem OH MeHee AKMUGBEH,
mpyoHee OKUCTACMCS;

3. Memannvi, pacnonodicennvie nesee 8000pood, u3 pazbaGNeHHvIX KUCIOM
(kpome aszommou) eévimecHsaIOM 6000pod. MeTalIbl, PacHONI0KEHHBIE IIpaBee BO-
nopona (Cu, Hg, Ag, Au), u3 pa30aBIeHHBIX KACIOT BOJOPO]] HE BEITECHSIOT:

Zn + 2HCl — ZnCl, + H,T

Wkatynka ananui « CBUHEL, HECMOTPSA Ha TO, YTO OH PacronoXeH nesee BOAOPOAA,

B CONAHOW U pa3baBneHHON CepHOM KUCMOTe He pacTBopsieTCs, Tak kak obpasyio-

Lwmecs B Havane peakuuu Hepactsopumble PbCl2 n PbSO4, ocaxpaasce Ha nosepx-
| HoCcTU CBMHUA, NPEeNATCTBYIOT AanNbHEWLLIEMY NPOTEKaHUIO peakuuu.,

4. Kpome wjenounvix u uje104Ho3eMenbHblX Memanios, Kax/ bl MeTalll gbimec-
Hsem u3 600HbIX PACMBOPOE CONeU Opyaue Memaiivl, PACHON0dICEHHbIE NPaGee He2o
8 pAOY HANPANCEHUA, Hanpumep:

Zn +FeSO4 — ZnSO4 + Fe Fe + CuSO4— FeSO4 + Cu
B 06paTHOM HanpaBJICHUH 3TH PEaKLHH HE IIPOTEKAIOT.

« rnasa 1 + Obwas XxapakTepucTMKa MeTannoe * 15



meJIO‘ll]ble H IIEeJIOYHO3eMEIbHbIC METAJLILI B PAY HANIPAKCHH S

TToyeMy IIETOYHbIE METalbl He BBITECHAIOT W3 PaCTBOPOB COJIEH JpYrHe MeTaylbl,
PacCIIONIOKEHHBIE TIPaBee WX B Sy HaNPSOKEHHS?

OrBeT:

IIleno4HO# MeTal1, HallpuMep, KaJliil B pacTBOPE B MIEPBYIO JK€ 0YEpellb PEarupyeT C
BOJIOH, 00pa3ys MIeN0Yb, KOTOpas, ajiee yXKe B3aHMOAEHCTBYET C CONIBIO:

2K + 2H,0 + (CuSOs) — 2KOH + H, + (CuSO4)
2KOH + CuSOq4 + (Hz) — Cu(OH),d + K804+ (H1)

=3
L

]

L]

o
o

©

3apanme. CocTaBbTe YpaBHEHHUS peakUuii, NpoTekaromux B cucteme Ba + CuSO4 —

XVMHYECKHE CBOWCTBA METAIUIOB OIPEAECIIAIOTCS CIIOCOOHOCTBIO HX aTOMOB JIETKO
OT/J[aBaTh CBOM BAJICHTHBIC 3JICKTPOHBI, IPEBPALIAACH IIPU 3TOM B IIOJOXKHUTEIBHO
3apspKeHHble HOHBI: M — ne” — M™. [103TOMy B XMMUYECKHX PEAKUHMSIX ATOMBI
metauioB (M) — Bcera goccmanosument.

Merannsl, kpome 30i10Ta, cepedpa U IUTATHHBI, HETIOCPEJACTBEHHO PEarHpyloT C
kucnopogoM. Ilpu 3ToM, kak npasuio, obpasyrorcs okcuds: (kpome Na u K; cm.
crp.24).

4Li+ 0, — 2Li,0 4A1+30; -4 2A1,0;

OKCH/T JIMTHA OKCHJ aJIlOMHHHSA

C rajioreHaMu MeTaUTbl 00Pa3yIOT 2anozenuobl, a C CEPOr — Cyab@uUObL:

Ca+ Br; -4 CaBr; Fe+S —L>FeS
OpoMHI KanbIHs cynedun xenesza(ll)

C a30TOM JIMTHII pearupyeT NpH KOMHATHOM TEMIIEpPaType, a OCTaJIbHBIC
METaJlIbl — IPU HarpeBaHuH, 00pa3ys Humpuobl:

6Li+ N, —> 2LisN 3Ca+ N,— CasN,

HHUTPHJI TUTHA HUTPHJI KaJIbLHA

Merasisl ocHOBHBIX oArpymi [ u I rpynm (kpome Gepriuius) pu HarpeBaHHHU ¢
BOJIOPOZIOM 00pa3yIoT 2uopuobl:

+1 -1 +2 -1
2Na+H, 4> 2Na H Ca+H, -4 CaH,
THAPHI HaTPHA THJAPHJ KaJIbIUA

MC’I‘ZUIJIBI, PaCIIOJIOKEHHBIC B 3JICKTPOXUMHYCCKOM pPAAY METAIIIOB JIEBEC BOJO-
poaa, U3 BOJbI BBITCCHAKOT BOLOPOL:

2Na + 2H,O — 2NaOH + H,T 3Fe + 4H,O(map) —— Fe;04 + 4H,T

[Ilenoynble U 1MET0YHO3EMENBHBIE METAIUIBI, @ TAKKE ATIOMUHUNA, IOBEPXHOCTh
KOTOPOTO OYHINEHAa OT OKCHIHOW IUICHKH (HalpUMep, aMalbraMa allOMHHUS), C
BOJIOM pearupyroT 6e3 HarpeBaHUs.
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B cooTBeTCTBHH C PAAOM aKTHBHOCTH ME€TAJ/JIOB, METAJJIBI BBITCCHAKOT BOAOPO]
U3 pa30aBICHHBIX KUCIOT (KpOME a30THOM) M MEHEE aKTHBHBIH METaI M3 pacT-
BOPOB €ro COJICH:

Mg + H2SO4pass) > MgSO4 + H,T Mg + CuSOs - MgS0O4 + Cu

Merasutel ¢ JBONCTBEHHBIMU XMMHUYECKUMH cBoHcTBamMHt (Be, Zn, Al) pearupyrot
H C KHUCIIOTaMH, U ¢ Ienoyamu™:

* CoenuneHns THMIA

Be + 2HCI — BeCl, + H»T Naz[Be(OH)4] (6epruiarsr),
2T Naz[Zn(OH)s] (tHKatEr) 1

Be + 2NaOH + 2H,0 — Nay[Be(OH)4] + H,T Na[Al(OH)4] (amoMuHaTEI)
o OTHOCATCA K KOMNIEKCHbIM

Bonee moppo6HO XUMHYECKHE CBOMCTBA METAI- conam. B MX BOJIHBIX pac-
JIOB OyJIyT paccMOTPEHHI B paszaenax ‘“Meramisl TBOPaX KOMILICKCHBIE HOHBI
[I@BHBIX HOArpYmn” u  “Mertamibl  1060YHBIX [M(OH)4]™ cymecteyior B

HeJIUCCOLMMPOBAHHOM popMe.

HoArpymI’”.

‘ \J1l0YeBbIE * MEeTannmn4Yeckum 6neck * Tenno=u ANeKTPonNpoBOAHOCTL * Nnac=
TUYHOCTL * MeTanynin4yeckas CcBA3b * 3nexrpoxumuwecxuﬁ pPAA Ha-
NpsAXeHnA MeTannos °

_ MpumeHeHMe ¥ NpoBepKa 3HAHUN

1. Kakue Mmeta/u1bl 06/1a1210T HAaHG0Ib UM 2. ITo xako¥ cxeMe peaknusi He IpOTe-
MeTALIHYecKHM Oireckom? Kkaer?
1. Hg A)123 A) K+ H.0—
2. Mn B)1,3,4 B) Zn + H2S04(pas6.) -
3.Cu C) 1,4 C) Zn + HCl>
4. Ag D) Tomsko 3 D) Fe + CuSOs—
51,18 E) 1,45 E) Ag + HCl—>

3. Hcnoib3yst MeTajuIbl, puBeeHHbIe Huzke (1-10), 3amonauTe Tadaumy.

TSKEIIbIE caMblit CaMbli caMblid CcaMbli camblii camble
METAJLIBI JIETKMM | TSDKEblM | JIErKOIUIABKHMM | TYroruiaBKui | TBepjbli MSTKHE
MeTall MeTaJLI MeTaul MeTall MeTall METaJLIbL

1.Os 2.Fe 3.Cu 4Li 5Cr 6.Na 7.Hg 8. Al 9.K 10.W

4. CocTaBbTe YPaBHEHHS peaKlHii, KOTOPbIe NIPOTEKAIOT B BOJHOM pacTBoOpe.

1. Hg + FeSOs— 2. Mg+ H2SO4(pa36.) > 3.Na+ Cu(NOs)2— 4.Zn+ AgNO3—
5. louyemy MeTa/LIbI 06,128210T OOIHMH QH3HYECKHMH cBolcTBaMHu?
6. UTo xapaKTepH3yeT 2JIEKTPOXHMHYECKHI P HANPSAKeHHA MeTaLIOB?

7. CooTBeTCTBYET JIH YJIEKTPOXHMHYECKHH P HANPSKEHHS META/LIOB 3aKOHOMEPHOCTAM
H3MeHeHHs aKTHBHOCTH IIeJIOYHBIX H IIeJI09HO03eMeIbHbIX MeTa/L10B B Ilepuoauveckoi
cucreme? B yem 310 pazanune?

8. Ilouemy MeTa/LIbI B XHMHYECKHX PeaKIHAX SBJIAIOTCH TOJBKO BOCCTAHOBHTEIAMH ]

9. Ilpu B3aumojelicTBUE HHKA ¢ pacTBopoM cyiabdara mexu(Il) Beigenunocs 12,8 r mean.
BuruncimMTe CKOJILKO I'PAMMOB IIHHKA BCTYNHJIO0 B peakiuio. A{(Cu) = 64, A(Zn) = 65.

« rnasa 1 + Obwas XxapakTepucTMKa MeTannoe * 17



B KOPPO3MH METANNOB. 3AWLNUTA OT KOPPO3UM

? —Yro Takoe “pxaBneHue xene3a” u Kak OT Hero 3alUTUTLCA?

* Paspywienue memannoe u ux cniagog noo 6o3oenucmesuem oKpyscaroujeli cpeovl,
Hasvleaemcs Kopposuei (ha namvinu “corrodere”— pazveoamy).

o RS

Ha PUCYHKe nokasaHbl U3MEeHeHUsA, NnpousoLlleline C XXenesHbiM reo3gemM B Te4eHue He-
CKOINbKVX HEN B pasnunyHbIX YCrnoBusx. Ha nx ocHoBe oTBETLTE Ha BOMPOChHI.

" Y pacTBOpT——7 e
cyxoit -
- g PEHHO# pas6as.
JKEJE3HBIH mooh con< pacTsop
— KHCIIOThI
TBO3/Ib Boja | .
|TIOTJIOTHTENB ]
BOJSHOTO .
mapa / ] / v
P’KaBJICHUE HE PKaBJICHHE pKaBlieHHE prKaBJICHHE eme

ITPOMCXOJIUT HPOUCXOAUT YCHIIHBAETCA 6onee yCcHuBaeTcs

JIMCTUIUIMPOBAHHAS BOJ, HE COZIepIKallas PaCTBOPEHHBIH KHCIOpo (BO3yX)

— Ha ocHoBaHuun HabnogeHui B nepsbix 3-x Npobupkax nepevncnure asa gpakropa, Heob-
XoAuMble ANs NpoTeKaHns Koppo3nn?

= Kak Bbl AymaeTe, pacTBOp NoBapeHHOIN COMMU YCKOPSET UMK 3aMeanseT Koppo3uio?

— A KaK BNusieT pacTBop KMCMOTbl HA CKOPOCTb KOPPO3unU?

E>xeromHo B pesynsTaTte Koppo3uu 25% u3nenuit u3 MeTawia (MeTalIOKOHCTPYK-
MM, META/UTMYECKHE YaCTH aBTOMAIIINH U T.J1.) BRIXO/AT 13 cTpos. Paspymenne meran-
JIOB CO3/Ia€T M CEPbE3HBIC AKOIOrHYECKUE MPoOIeMbl. YTeUKH raza, HeyTu U BpeIHBIX
HPOIYKTOB M3 Pa3spyLICHHbIX KOPPO3HEH TPyOOIPOBOIOB, 3arpsA3HAsS OKPYIKAIOIIYIO
Cpejy, OTPHIATEIBHO BIMAIOT HA 37I0POBBE M ku3HB mopei. [loatomy Ha 3ammry
METAJUIOB M CIUIABOB OT KOPPO3HH 3aTPayMBaIOTCs OTPOMHBIE CPE/ICTBA.

B kadecTBe mprMepa KOPpO3HH MOXKHO NPHBECTH B3aHMOJEHCTBHE Kene3a C
KHCIIOpoAoM Bo3ayxa. IIpum 3TOM MOBEPXHOCTH JKeie3a IMOKPHIBACTCSA IUICHKOH,
COCTOSIIEH U3 ero OKCHa:

4Fe + 30; - 2Fe;05

Koppo3us — MeyieHHbIH XUMHYECKHH IPOLIECC; OJHAKO C GKMUGHbIMU Memal-
namu oHa npomexaem Ovicmpee. HeKOTOpble METALIBI, HalpuMep, 301010 (Au),
wiathHa (Pt), He moABeprarTCA KOPPO3UH.

CKopocTh KOPpO3HH, Hapsiay ¢ aKTUBHOCTBIO METAJLIA, 3aBHCUT TaKKE U OT CBOH-
CTB OKCH/IHOM TIJICHKH, 0Opa3ylonielcss Ha MOBEpXHOCTH MeTaimna. Hanpumep, raso-
HENIPOHULIAEMOCTb U BBICOKAsi IIPOYHOCTh OKCHJIHOM IUICHKH, 00pa3yromencs Ha 1o~
BEPXHOCTH TAaKHX aKTHBHBIX METAIUIOB, Kak Mg, Al, Zn u Cr, 3amuiuaT UX OT KOH-
TaKTa C OKPY KaIOIIEeH CpeIoH, MPENATCTBYS TEM CaMbIM UX AaTbHEHIIEH KOPPO3HH.
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HanpoTtus, OTHOCHTENbHAS PHIXJIIOCTh U HEMPOYHOCTh OKCHIHOM IUICHKH, 00pa-
3YIOIICHCS Ha IOBEPXHOCTH JKeJIe3a, He 3alMIIAeT dTOT METAJLI, H KOPPO3HA JKene3a
ewte 6osee yriyobisercs.

KOpp03PIIO JKECIIE3HBIX U CTAJIBHBIX nsnemn‘i 0OBIYHO HA3BIBAIOT porcasienuem.

Ha ocHOBaHWH BBHIIICTIPUBEIECHHEIX OMBITOB MOXHO CKa3aTh, YTO KOPPO3HS XKe-
JIe3a, IPOTEKAroINas Ha BO3/yXe, 3aBUCHT OT HaJIM4YMs BOJbI M Kuciopoja. [Toaromy
HPOLIECC PIKABJICHHUS XKeJIe3a MOJKHO BBIPA3UTH CIICIYIOIINM YPAaBHCHUEM:

4Fe + 20, + 4H,0 —> 4Fe(OH),d —£©Q272H:0) | 4Re(OH):

Mpumeuanne: bolee TOYHO cOCTaB pKaBIMHEI MOXKHO BBIpasuth Gopmyitoi Fe;Os-nH,0.

Takum 06pa3oM, CYIIHOCTH NPOLEcca KOPPO3HH H3/IECIHUsA M3 Kele3a COCTOUT B
OKHCJICHUH Kelle3a. B KauecTBe OKUCIIUTEIsI MOTYTh BBICTYIIATh KHCIOPO BO3IyXa,
nonsl H' B pacTBope u T.41.

C uenbio 3alMThl 0T KOPPO3HU MPUMEHSIOT B OCHOBHOM YeThIpe criocoba:

78 Hanecenue 3auumHblX noprzmuﬁ Ha noeéepxHocmeb memavid. 3ammm>1e I10-
KPBITHS OBIBAIOT Memaiiudeckumu u Hememaiiudeckumu. B xadectBe memannuyec-
KUX NOKpulmui MCTIONB3YIOT MOKPBITHS W3 IIMHKA, OJI0BA, CBHHIA, HHUKENA, Xpoma,
30110Ta U cepedpa (a u b):

\ b
MeTannuyeckue nsgenvs, 3almLieHHbIe (@) / ( )

NoKpbITUAMU U3 Xpoma (a), onoea (b) n amanu (c).
& i >4

B kauecmee nememannuyeckux noprtmuﬁ HCIIOJNIB3YHOT KPAaCKH, JIAKH, S3MallH,
CMOJ1bl, HCKOTOPBIC CMAa304YHbIC MacJia, a

TAKKE TOKPBITHS U3 MOJIMMEPOB, OKCH- 370 UHTEpecHo
JI0B, HUTPUJOB, CHJIMLMIOB, HAHECEH- YT06bI 3aLUMTUTE OT KOPPO3UM
HBIX Ha MOBEPXHOCTH MeTauna (c). He- Oiicpenesy GaliHIO, NOCTPOEH-

JOCTAaTOK 3TOTO METO/A COCTOHT B TOM, Hyto B 1889 rogy, ee nepuoau-
Yecku KpacaT. [Ins nokpacku

9TO €CJIH IIOKPHITHE 6y11€T TIOBPEXICHO, GallHW BLICOTOMN 324 M v 06u4e|7|
TO OHO OoJIbIIe HEe OyIeT NPeaoOXpaHsITh nnoLyaabto 200 000 M2 pacxopay-
METAJII OT pa3pyLICHHU. eTcsi 0kono 60 TOHH KpackKu.

IWkarynka asanmi « ECNK NoKpbITME Ha NOBEPXHOCTU Xene3a COCTOUT U3 MeTanna
(Cu, Au, Ag 1 ap.), MEHEEe aKTUBHOrO, YeM Camo Xeneso, TO B TOM MecTe, rae no-
KpbITUE NOBPEeXAAeTcs, HaYnHaeTCa Koppo3us xenesa. Ecnu nokpeitve coctout u3s
6onee aktusHoro metanna (Zn, Cr), 4eM xeneso, To Aaxe nNpy NOBPEXAEHUM NOKPbl=
TUSI OHO 3aLUMLLAEeT XKene3o OT KOPPO3uK, a Camo MOKPbITUE KOPPOAUPYET.

2. Tlonyuenue xoppo3uoHHo-ycmouwuugelx (lezuposanmvix) cniasos. Eciu B cocta
cru1aBoB BBecTH Takue MeTamibl, kKak Ni, Co, Cu u Cr, To 06pa3yrorcs KOppO3HOHHO-
YCTOWYMBBIC CILIABBI; HAIPUMED, €CJIM B COCTAB CTAIM BBECTH pUMEpHO 12% Xpoma, To
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obpa3syercs yCTOHIMBast K KOPPO3UH, Hepocageiowyas cmans. TOMIMHA IVICHKU U3 OKCH-
1a xpoma(Il), obpasyromascs Ha OBEpXHOCTH cTad, cocTasiser Beero 0,000 001 .
3. Onexmpoxumuueckue cnocobwl. U3 31X c1ioco6oB 4aile BCEro HCIOJb3YHOT
NPOMEKMOPHYIO 3AIUTY. DTOT METOJ MPUMEHSIOT B Cpefie DNMEKTPOIUTa (MOpCKast
BOJIa, OJI3eMHBIE BOJBI | J1p.). [Ipu npomexmopnoii 3aujume K 3amaeMoMy u3Je-
o (Kopryc Kopabiisi, He()TAHbIC U Ta30BbIC TPYOOIPOBOJBI) MPUBAPUBAIOT HpO-
mexmop (d) — miactury u3 6onee aktuBHoro Metainia (Mg, Al, Zn). B sTom ciydae
KOppO3uHU nojBepraercs 0onee akTUBHEBIN MeTawt (B ¢ 3TO IMHK), a OCHOBHOE H3-
Jenue (GKeae3HbIH KOPITyC) OKa3bIBAETCS 3aLMILIEHHBIM: 3JIEKTPOHbI IMHKA IOCPe-
CTBOM JKEJIE3HOTO KOPITyCa MepeXoiT K paCTBOPEHHOMY B BOJIe KHCIOPOy, 00pasys
npu oM OH™ monsl. HemoctatkoM 3T0r0 MeToza SBIAETCS TO, YTO IMOCTE OKOHYA-
TEJIBHOIO Pa3pyLICHHs IPOTEKTOP MEPUOANYCCKH CIICYET 3aMCHATh HOBBIM.

xopnyc kopatna

» '
(13 xeneaa) i ﬁ. s 'j[- p =S l _| nepaxon snexTpoHos
o A __A_._.-" OT KOPNYyca K KMCno-
S PORY. PACTBOPEHHOMY |
8 soje
npoTEKTOP, r J mren
NPHUBAPEHHBLIA K KOPNyCY . J 1 - I
(uMHkOBaR NNacTUHa) = nepexoa 3NeKTPOHOB H,Oﬁ‘io,#ZG —» 20H
Zn" | o1 LnkKa K MEnesHoMy l
HOHE! LIMHKE, £ KOpRyCy \

nepelueawme B Boay

(d) Cxema NnpoTeKTOpHOM 3aLuTbl Kopryca kopabns

4. Usmenenue cocmaga cpedwl. J1ns NpeAOTBPALLICHHSA KOPPO3UH HIIK JUIs 3aME /]
JIEHHS €€ CKOPOCTH B Cpejy, KOHTAKTUPYIOLIYIO C METAIUIOM, OOABIISIOT ClIeIHab-
HBIE BEIECTBA, Ha3bIBaeMEIE uHzubumopamu. Harpumep, npu XpaHEeHUH U TpaHC-
NOPTHPOBKE KOHICHTPUPOBAHHOM CEPHOM KUCITOTHI B CTAJIEHBIX IHCTCPHAX UCTIOINb-
3YIOT HHTUOUTOPBI.

C pa3sHOBHIHOCTAMH KOPPO3HH Bbl HO3HAKOMHTECH B X KIlacce.

= IIporexTOpHLIA METO/ 3aIHTHI
: Bomnpoc. Ortser.
" | Tloyemy s 3aIIUTEI OT 3aImMTHBIE MOKPHITHS MEPEYHUCICHHBIX JKele3-
|| KOppO3WH KENE3HOAOPOKHBIX HBIX KOHCTPYKIMH B YCIOBHAX JKCILTyaTalliu
-} | penbCcoB, MOI3EMHBIX U WM HEJOJITOBEYHBI, WM TIPH UX Pa3pyLICHHH
- | TIOJABOJHBIX Ta30BBIX M HE(PTA- | MOBTOPHOE HAHECEHHE 3AIIUTHOTO TIOKPBITHUS
HBIX TPYOOTIPOBOJIOB, @ TAKXKeE NPaKTHYECKHA HEBO3MOXKHO.
KOpITyCOB Kopa0iei HCIoib- Ilpy TpOTEKTOpHOM criocobe HX 3alIUTHI
3yIOT He 3aIIUTHEBIE TIOKPHITHA, @ | 3aMEHa POTEKTOPa IPOM3BOAUTCS JOCTATOYHO
NIPOTEKTOPHBIH cr1ocob 3amuThl? | OBICTPO U 6€3 0COOBIX 3aTPyTHEHEHH.

3aganne. YKaXuTe HEJIOCTATOK MPOTEKTOPHOTO cocoba 3auTEl OT KOPPO3HH.
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’ * KOPPO3Us! * 3ALMTHOE MOKPLITUE * NPOTEKTOPHAs! 3aLMTa ® UHFTMGUTOP *

_ MpumeHeHWe ¥ NpoBepKa 3HAHUN

1. YkakuTe HeBepHOe BbICKA3bIBAHHE,
A) xoppo3us — 00pa3oBaHHE Ha IIOBEPXHOCTH MeTaJUIa IPOJYKTOB €ro OKHCIIEHUS
B) pkaBiieHne — KOppO3Hs Kelle3a U CTall
C) B nporiecce KOPpPO3UH Kele3a B OKPYKaIoIIel cpesie Y4acTBYIOT KHCIIOPO, U BoJa
D) nanuune conu B cpeae (pacTBOpE) YCKOPAET KOPPO3UIO
E) KOppo3#s He 3aBUCHT OT CBOMCTB OKCH/IHOM IUICHKH, 00pasyIoIeics Ha IOBEPXHOCTH MeTallIa

2. KakuM MeTaJ/uIoM cJIelyeT NOKPBITh NOBEPXHOCTh CTAJILHOr0 H3/IeIHs, YTO0bI 3aHTHTH
ero oT KOppo3uu?
1.Hg 2.Cr 3.Sn 4. Ni 5.Ca 6.Li

3. YkaxuTe MeTa/LIbl, BBEJIeHHE KOTOPBIX B CTAJIb YBEJIMYMBAET €0 KOPPO3HOHHYIO YCTOji-
YHBOCTD.
1.Cr 2.K 3.Ni 4.Ba

4. Ioyemy B 3amasiHHOM aMITyJie JKeJIe3HbIH I'BO3/b, ONYLIEHHbIH B KHIAYEHYIO BOAY, He
pxaBeer?

5. Ilouemy aBTOMOGHIIH, IKCIUIyaTHpYyeMbie Ha obepexkbe MOps, GbICTpee KOPPOAHPYIOT?

6. IToyemy B Tex paiioHax, riae BO3IyX CHUILHO 3arpsi3HeH TaKHMH razamu, kak H:S, HC],
SO2, NO u NO: , koppo3us nporekaer dbicrpee?

7. Kak BbI JymaeTe, KOPPO3Hsi — FOMOIeHHbIH WIH rereporenubiii npouecc? Iouyemy?

8. Kak Bimsier TeMmepaTypa cpeibl H KOHLEHTPAIHS OKHCIHTENSI HA CKOPOCTh KOpPpo3uu?
Mouemy?

9. IToyeMy IMHK H XpOM, HECMOTPS Ha TO, YTO OHHM AKTHBHee ’Kejie3a, K Koppo3uu Goee
YCTOMYHBBI?
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O ososuwanune sananns ]

1. Ykaxkure BepHble BbICKa3bIBaHus. B 3eMHoii xope ...

1. aimoMuHMI — HauboJee pacpoCTPaHeHHBIH METaJlI A)1,3.4,5
2. )xene30 — Hanbosee pacpoCTpaHEHHBIA METaIT B)2,3,4,5
3. HaTpHH BCTPEYAETCS TOIBKO B COCTaBE CONEH C) ToneKo 3
4. cepebpo 1 30JI0TO BCTPEYAIOTCS B CBOOOHOM COCTOSHHH D) 1,34

5. aIOMUHHH U JKeJIe30 BCTPEYaAOTCs TOJIBKO B BUJIE OKCHJIOB E) Tomsko 4

2. Kakoe BbICKa3bIBAHHE OTHOCHTEJILHO Py OlIHO04YHOe?
A) IpUpOHBIC COCAMHEHHUS, IPUTOIHBIC UL IIPOMBIIICHHOTO HOIYy4CHUs METAJLIOB
B) MoryT cocTosiTh U3 OKCHIOB U COJeH
C) 11py OJIy4EHUH METAIUIOB CEPHUCTHIC PY/IbI IEPBOHAYAILHO IPEBPALIAIOT B OKCH/IBI
D) u3 pya MeTaiIbl HONYYaloT TpeMs crocobamu
E) u3 py1 akTUBHbIC METAIUIBI II0Ty4al0T THPOMETAILIYPIUYECKHM CII0COO0M

3. [InacTuHy M3 KaKoro A) Mg 4. [lepenuuure B 1. Fe;04 +CO—t
MeTaJLIa Haj10 NpH- B) Pb TeTpPajhb CXeMbl, ¢
BAPHUTH K KeJe3HOMY C)Cu 110 KOTOPBIM 2. Fes04+ Al .
Kopmycy Kopabs, D) Sn moxHo moyunts 3. KO +Ho——
4TO0OBI 3alUTHTE ero 0T  E) Ag MeTaJLl, i 4.7ZnO+C -t
Koppo3uu? 3aBepUINTe HX. 5 CaO +C_t

5. Vkaxurte BepHbIe BbICKa3biBaHHsA. COIIaCHO PS/Iy HANPSKEHUs METAJLIOB ...

A)2,34
1. MOH NUTHS — CaMblii cl1abbli OKUCITHTEIb B)2,3
2. KaJuii jierde Bcex oOpa3yeT KaTHOH C)2.4
3. IMHK BOCCTAHABJIMBAET HOH CBHUHIIA D) 1,3,4
4. 301010 HanboEe TPYAHO OKHUCIAETCS E) Tosbko 1

6. CocTraBbTe YPaBHCHHH JJICKTPO/IH3Aa pacijiaBoB 6pomu]a KaJIBIHA ¥ XJIOpHJIa KaJTHsA.
7. Hepemmm’re CXeMbI B TETPaJAb H 3aBEPLINTE HX.

a.Ba + H,0—> b. Mg + CuSO4 —>
¢c. MoO; + H, LN d. Cr;O5 + Al LEN

8. CKk0o/IbKO KHJIOrPAMMOB METAJNIMYECKOr0 HATPUS MOKHO MOJIYIHTH 3JIEKTPOJIH30M
pacmiiaBa 234 kr xaopuaa Hatpusi? A(Na) =23; A(Cl) = 35,5.

9. CK0JIbKO rPaMMOB KaK/10I'0 H3 METAJLIOB CJIeyeT B3iTh B PEAKLHIO, YTOObI IIOJIyYHTh
200 r 6pon3sl, copepaxaniero 90% mexu u 10% osioBa?

10. Macca MMHKOBOH IUIACTHHBI, ONMYIIEHHOH B pacTBop cyiabdara megu(Il), ymenn-

mmiiacs Ha 0,2 r. Onpenennre, CKOJIBKO TPaMMOB MeIH BbIAEJTHIOCH HA NMOBEpPX-
HOCTH UMHKOBOIM miacTuubl. A (Cu) = 64, A(Zn) = 65.
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a a METAJUIbI FTMABHbBIX NOArPynn

n 3ﬂEMEHTb| noarPynNnbl NATUA. HATPUN, KANTUKA N UX
COEOUHEHUA

" — Mouemy wWenoyHble MeTansbl ABNAIOTCA CaMbIMW aKTUBHbIMU MeTannamu?
— Kak mameHs0TCA pagnychbl aTOMOB B K2XAOM NepMoae crieBa HanpaBo?
— Conu Kakoro Lefio4HOoro MeTanna WwyMpoKo NPUMEHSAIOTCA B ObITy?

IHonoxenue B Hepuozmqeclcoﬁ CHCTEME.

. Hassanue JIMTHI IPOU30IILIO OT
B moarpynmny mutus* Bxomar jutai Li, Ha- % i

naruackoro “litos” — kamens,

mpuu Na, kanuii K, py6uouii Rb, yesuii Cs u ¢ppan- HaTpwii 0T apabckoro “natrun” —
yuti Fr. TIoCKOMBbKY HMX THAPOKCHIBI SABJIAIOTCS coja, Ka/mii OT apabeKoro
IEJI09aMH, TO UX Ha3bIBAIOT WeN0YHbIMU Meman- “alkali” — mes104s.

NaAMU.

[ | LD LY OTHOCUTENBHO LENOYHLIX MeTannos

Ha ocHoBaHMM NpuBeAeHHbIX B Tabnuue AaHHbIX OTBeTbTE Ha BONpPOChI

OnemenT sLi 11Na 19K 37Rb 55Cs s7Fr
BarneHTHbIe 3NeKTPOHbI 2s! 3s! 4s! 5s’ 6s’ 7s!
CTeneHb OKUCNeHus +1 +1 +1 +1 +1 +1

— Moyemy 3T1 aNemMeHTLl Ha3bIBalTCS S-aNieMeHTamn?

— Kakow 13 LenoYHbIX MeTanoB camblil aKTUBHLIN? OBbACHUTE NPUYKHY.,

— Kakoi Tvn XMMUYECKoM CBSA3WU XapaKTepeH Ans 3TUX MeTansoB B Ux coeguHeHusix? Movemy?
— Kak Bbl aymaeTe, kakue obLume usmyeckue u Xummuyeckme CBOWCTBA XapakTepHbl Ans HUX?
— MoryT nu oHu B npupofie BCTpeyaTbesi B cBob6ogHOM coctosHuM? OTeeT obocHymTe.

Haxo:xaenne B npupoje. V3-3a BBICOKOH aKTHMBHOCTH ILEJIOYHBIE METAILIbI B
HPUPO/Ie BCTPEYAIOTCS TOJIBKO B BUje coeuHenuit. Haubonee mmpoxo pacrnpocrpa-
HEHBI JIMIIb COSAUHEHHS HATpUs U Kamus. OpaHiuii nomydeH "
HUCKYCCTBECHHO. '

®u3uyeckue cpoicrpa. lllenoynsle MeTawibl O4YeHb
nérkue (Li, Na, K nerue Boasr) u msrkue. Bee, kpome nutus,
pexxyTcst HoxoM (2). OHM IMEIOT MeTaJUTUIECKHUH OJIECK, BBI-
COKYIO TEIUIO- ¥ 3JICKTPOIPOBOJHOCTh, OTHOCHTEIBHO He-
BBICOKYIO TemIepaTtypy miasBieHus. OT JIUTHSA K LE3HUI0 HX
IUIOTHOCTE B OCHOBHOM YBEIHYHMBACTCS, a TEMIIEpaTypa
IUIABJICHHS YMCHBILACTCA.

Xumueckne cBoiicTpa. Illenodnbie METaIbl — CUTBHbIE (1) Xpavenue HaTpHs
goccmanosumenu. OHI CaMble aKTHBHBIE METAUIHI H CO MHO- B KEpOCHHe 1 ero
TMMH HEMETAUIAaMH HETIOCPEICTBEHHO B3aMMOJICHCTBYIOT. B ﬁ:ﬂﬂ‘;ﬁi’;“e
TOJIYYEHHBIX COCIMHEHHUSX CBS3b, B OCHOBHOM, HOHHAS.
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karynka anannii « MNpu 06bIYHBIX YCNOBUAX LLENOYHbIE MEeTannbl OKUCNATCA KuC-
flopoAoM BO3ayxa, MOKpbIBasiCh NpU ATOM okcuaHow nnéukon coctasa M20 (Li, Na,
K). Mo aton npuyunHe ux (Na, K) xpaHaT noa crnoem kepocuHa. Tak Kak NTUin nerye
KepoCuHa, ero XpaHsT noj croem BasenvHa.

ITpn cxxuranum B kucnopoge utuit obpasyer oxcuo (Li20), HaTpuii — nepoxcud
(Nay0,), a xanuii, pyOuauit u 1esui — cynepoxcudwnt cocrasa MOs:

4Li+ 0O, t5 2Li,0 2Na + O, _t, Na,0, K+0; -t KO,

OKCHJI THTHUA TICPOKCH/I HATPpHA CYTIEPOKCHI KaJThs
OKCHIBI MIETOYHBIX METAJUIOB, B3AUMOJCHCTBYS C BOLOH, 00pa3yIoT wenouu:
Na,O + H,O — 2NaOH

11{e109HbIE METAILTBI C FATIOTEHAMH U CEPOit 00pa3yIoT coiu, a C BOXOPOIOM — 2U0-
PpuobL:
2Na + Cl; — 2NaCl 2Na + S — Na,S 2Na +H, -4 2NaH
JIuTHit ¢ a30TOM pearupyroT NMpH KOMHATHOM TEMIIEPAType, a OCTAIBHBIE — IPH
HarpeBaHuy, 00pasysi Py dTOM HUMPUOBL:

6Li + N2 — 2LisN 6Na + N, -1, 2Na;N

[Ileno4nbIe METAILIBI M UX THAPUALI B3aUMOJIEUCTBYIOT C BOJOH, BBIIEIISASA IIPH 3TOM
BOJIOPOZI:
2Na + 2H,0 — 2NaOH + H, T LiH + H,0 - LiOH + H,®

[IlenoYyHbIC METAILIB! HE BBITECHSIOT MEHEE aKTHBHBIC METAJUIbI H3 BOJHBIX pPacT-
BOPOB HX COJ€H, TaK Kak, LIEIOYHbIC METAJLIbl B IIEPBYIO OYEPEAb PEarupyrorT C
BOAOH, 00pa3ys menoyb.

IIpamenenue. M3 meI09HBIX METAIUIOB HATPHH UCIIOIB3YETCs KaK BOCCTaHOBH-
TeJb B IIBETHOM METAUIypIMH M KaK TEIUIOHOCHTENb B SACPHBIX peakropax. Ero
TaKXKe NPUMEHSIOT B Ka4eCTBE KaTalu3aTopa IpH CHHTe3¢ kaydyka. Lle3uii ucrons-
3yercs B (JOTODIEMEHTaX, MPEOOPa3yIOIHX CBETOBYIO SHEPIHIO B JICKTPHYCCKYIO.
W3 meno4HsIX MeTa/ioB Hanbosiee MIMPOKO IMPUMEHSIOTCS Hampui U Kanuil.

Haxoxxaenue B npupoge. M3 BaKHEHIIMX IPHPOJHBIX COCIAUHEHHH HATpuUs
cinexyer ormeruts 2anum NaCl, cunveunum NaCl-KCl, wunuiickyio cenumpy NaNO3
u kpuonum Nas[ AlFs]. U3 coeunennii kamus mmpoko pacnpoctpaneHs! cunbeun KCl,
cunveunum NaCl-KCl, kaunum KCI-MgSOs -3H,0 u psi Ip. MUHEPAJIOB.

ITosryyenune. B NpOMBIIIIIEHHOCTH HATPHM M KadWil IOIY4YarOT IEKTPOIH3OM
pacIIaBoOB MX XJIOPUAOB, a HATPUHN TaKXKe MIEKTposIn3oM paciuiasa NaOH:

2KCl 2225 2K + CLT 4NaOH —2225 4Na +2H,0 + O,

paciuiaB paciuiaB

duzHyecKHe U XUHMHYECKHe CBOMCTBA (cM. usuveckue u xumuieckue c80u-
CMBa WenoYHbIX Memainos).
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Na;O n K;O — TBepapie BemecTBa CO CBONCTBAMH OCHOBHBIX OKCHOB; IIPH
OOBIYHBIX YCIIOBUAX PEarupyloT ¢ MapaMH BOJBI U YITICKHUCIIBIM Ia30M BO3/IyXa.

NaOH u KOH ouens rurpockonuyssie Beuiecta. [103ToMy oKcHibl U THAPOK=
CHJIbI HATPHS U KaJIUs XPaHAT B TEPMETHYHO 3aKPHITOH IOCYIE.

[Hratynka ananmi « Naz0 n K20 nonyyaloT nyteMm npokanueaHua nepokcuaa unm
cynepokcuaa ¢ COOTBETCTBYIOLLMM METarnsom:

2Na + Naz02 —— 2Na20 3K + KOz2 - 2K20

Mepokcua HaTpus (M cynepokeua Kanus) Takke UCNonb3yloTea ANns NonyyYeHus Kucno-
poaa u pereHepauum (BOCCTaHOBNEHUS) BO3AlyXa B NOABOAHbBIX NTOAKAX U KOCMUYECKUX
Kopabnsx:

2Naz02 + 2C0O2 — 2NaCOs + O, T

I'mapokcua HaTpUsl NPUMEHAETCS IPU OYMCTKE IIPOIYKTOB IepepaboTku HeDTH, B
NPOU3BOJCTBE OyMard, HEHTpaIM3alMM KHCJIOT U IOJYYCHHH COOTBETCTBYIOIIHMX
COJIeH, B T'H/IPOJIM3€ OPraHWYECKUX BELIECTB, B IPOM3BOJCTBE TBEPJIOrO MbLIA, KaK
QIIEKTPOJIMT B aKKyMYJIATOpax, IPOM3BOJCTBE KPAaCOK M BO MHOTHMX JPYTHX Opra-
HUYECKUX ¥ HEOPTaHNYECKNX CHHTE3aX.

I'mapoKcHl Kanus HCIIONB3YeTCs, B OCHOBHOM, B IIPOM3BOJICTBE SKUJIKOTIO MbLIA.

= Berunciiennsi, CBsi3aHHbIE ¢ XHMHYECKHMH CBOHCTBAMH COeIHHEHHH HATPHSA
o | Kakoit 06BEM (H.y.) YIIIEKHCIIOTO Ta3a BCTYITHT B PEaKIMIO ¢ 78 T MepoKcH/a HaTpus?
: CKomBKO TATPOB KHCIopoa mpH 3toM Beraemutesa? A¢(Na) = 23, A(O) = 16.
a Pemenmne:
7.0 | 1. Haiinem o6vem (x) CO,, BcTynuBIIETO B peakuuio ¢ 78 I' NEPOKCHIA HATPHA H
~) || o6BeM Kucnopona (y), BEIAETUBIIEroCs MPU 3TOM:
8¢ xn Ya
2Na,0, * 2C0O, —>2Na,CO5+ 0, T
272 2
2787 2:2242 22,40
78r-44, .
Y= 8r 8”=22,4,, y=22,41z 78r 1121
156T 156

3apagva. Cxoipko JUTpoB (H.y.) BOJOpoja obpa3syercscs NpU B3auMOJACHCTBHM 12 T
rujipu/ia HaTpus ¢ U30bITKOM Bozibl. A(Na) =23, A(H) = 1.

Couin HaTpHsl M KaJIMsl — KPUCTAUINYECKUE BEUIECTBA C HOHHON KPUCTa/LTYe-
CKOH peIeTKoM, pacCTBOPUMBIE B BOJIE.

Xnopuo nampus NaCl (noBapeHast CoJIb) — HCIIOJIb3YETCS B IPUIOTOBICHUH TTHILH,
KOHCEPBUPOBAHUH IHIIEBBIX IPOAYKTOB, IPOM3BOJACTBE KEPAMHKH, B CMECH CO
JBIOM, KaK OXJIX/AI0IMas CMECh, M B MEIMLIMHE. B IMPOMBINUICHHOCTH U3 XJIOpUaa
HATpUsi TOJIyYalOT THAPOKCH HATpHs, XJIOP, METaJUIMYECKUH HATpHid, BOIOPO,
COJIIHYIO KUCIOTY, cony, runoxioput Hatpus (NaClO), xnopar Harpus (NaClOs); ero
HCTIONB3YIOT U KaK ChIphE B mpousBoacTBe manua Hatpus (NaCN).

Cynvgpam nampus B Bune riayoepoBoit comu Na;SO4 10H,O ucnonesyercs B
HPOU3BOJICTBE CTEKJIA, CO/IBI, CYJIb(HIA HATPHUS, JICKAPCTBEHHBIX LPENapaToB U IPH
OKpAIIMBAHHHU XJIOMYaTOOYMAKHBIX TKAHEH.
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Kapbonam nampus B Buae xpucramdeckoi coasl Na,COs-10H,0, npumens-
eTcs B IPOM3BOJICTBE CTEKJIa, OyMaru ¥ Mbuia.

T'uoporxapbonam nampus NaHCOs (uaiiHasi, NUTbeBas, IHIIEBAs COJa) IIpH-
MeEHsETCS B OBITY, MUIIEBON MPOMBIIIIEHHOCTH U MEIULIUHE.

Xnopuo xkanus KCl ucnonezyercs kak yJJoOpeHHE B CEITLCKOM XO3SIHCTBE.

Kapbonam kanus K;COj; (moTam) HCHONb3YeTCS B MPOU3BOJACTBE JKHUIKOIO
MBUIa, TYTOIUIaBKOTO CTEKJIA, TAKXKE B COCTABE JPEBECHOH M TOP(SIHOW 301bI KaK
yaobpenue.

Onpenenenne. CoelMHEHNs HATPUSA OKPAILMBAIOT IUIaMs B JKENTHIN L[BET, a CO-
€IMHEHUS KaJIusi — B (DHOJIETOBBIIL.

<1 o VIoHBI HATPUSA M Kanus UrpakoT BaXHYIO POSib B XXMBOM OPraHn3Me: OHU KOH-
TPONMUPYIOT KPOBSAHOE AaBneHue, obecneuvBaioT nepemMelleHme pacTBopoB
COmnew U3 KOpPHel PacTeHWI B NTUCTbA, a Kanuii Takke Noaaepxueaet paboty
cepaeyHblX Mblwl. Bonblie BCero kanua coaoepkutcs B Kypare, coe,
3enéHoM ropoxe, YepHocnuee u ustome. lNpu HegocTaTke Kanusi B pacTeHUsIX
3amensieTcs npoecc poTocuHTesa.

LUlh L e lenoYHbie MeTannbl ¢ NepoKCUABI U CYNepoKCuabl *
cnoBa

T T —

1. Kakue cBOMCTBA 1IEJJOYHBIX METAIOB YCHJIMBAIOTCS CBEPXY BHM3 B oArpynmne?

1. 5Heprus HOHHU3AIUH A)1,23.4
2. MeTaJUIHYeCKHe CBOHCTBA g; i’% 3
3. BOCCTaHOBHTENbHBIE CBOMCTBA D) 1.3
4. paguyc atoma E)2,3,4
2. Kakas ¢opmyJia HeBepHA /11 OHHAPHBIX COeJHHEHHH meJo9HbIX MeTa/LIoB (R)?
A) RH B) RO C)RCl D) RsN E) R2S
3. Yto BepHO 15 HATpHSA?
1. MCIONB3yeTCs KaK TEIIOHOCHTETh B SAICPHBIX PeaKTopax A)1234,5
2. OKpaIMBaeT IIaMs B GHOJIETOBBIH IBET B) 1234
3. MOJIYyYaloT NEKTPOMETALTYPrUIeCKHMM METOZIOM C) Tonpko 3
4. ero MOH SIOBHUT D)3,45
5. KaK BOCCTAHOBHTEIb CHJIbHEE BOJOPOAA E) 135

4. Kakne coeqHHeHHS] MOTYT 00pa30BaThCs Ha NOBEPXHOCTH HATPHSA NPH JJIHTeJIbHOM Xpa-
HEHHH ero Ha Bo3ayxe?
1. NaOH 2. NaHCO:s 3. NaxCOs 4. NasN

5. Iloyemy 1Ie/I0YHBbIE METAJLIbI CAMble AKTHBHbIE CPeJH MeTaJLI0B?
6. Kakune THIBI COeJHHEHHH, B OCHOBHOM, 00pa3yioT IeJI0YHbIE METALIBI ¢ HeMeTaLIamu?
7. Ilouemy HATPHIl H KaJIMii He BCTPEYAIOTCH B IPHPOJIe B CBOOOHOM coCTOSIHUM?
8. 3aBepminTe CXeMbI peaKkIui.
a... + CO2 »>KxCOs  b.2Na+2H0 - 2... + ... C.... + .. = 2KCl+BaSOsl

9. Cx0/1bK0 JIMTPOB BOJOPOJa (H.Y.) BBIIEJUTCS NPH B3auMo/elcTBHM ¢ Bojoi 0,1 Mounb me-
JIOYHOro MeTajLia?

10. CocraBbTe ypaBuenus npespamennii. Na—' 5 Na;0, —= Na,0 —-s NaOH — Na,SO4
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B 3ﬂEMEHTbI noarPynnbl BEPUNIUA. KANbLIUA

— Moyemy BoccTaHOBUTENbHbIE CBOMCTBA 3TUX METalNIOB BbipaXeHb! criabee,
YeM BOCCTaHOBUTENbHbLIE CBOMCTBA LUENOYHOro MeTansna Toro xe nepuwoaa?

‘) = Moyemy Ca, Sr, Ba u Ra Ha3bIBalOTCA LWenovyHo3eMenbHbLIMYM MeTannamm?
[+
B moarpymy 6eprumas Bxonst 6epunui Be, maznuii Mg, kaneyuii Ca, cmponyuii
Sr, 6apuii Ba u paouii Ra.

\ LRV I [ 4™ CeoiicTBa OKCUAOB 3NIeMEHTOB noAarpynnbi 6epunnus

HeCMOTpR Ha TO, YTO BCe 3NeMeHTbl noarpynnbl Be Ha BO3yxe npu 06bIYHbIX ycnosusax
OKWUCNSAIOTCA, U3 HUX NULLBL LLIENOYHO3EMENbHbIE MeTannbl XpaHAT B kepocuHe. Ha ocHo-
BaHUW 3ToW MHOpMaLK OTBETLTE Ha BOMNpPOCHI:

— OkecuaHas nneHka, obpasytolascs Ha NoBEPXHOCTU Kakux ABYX meTannos (cpeau Be,
Mg v Ca), 3awmwaeTt ux ot kopposun? OTeeT obocHynTe.

— Kakoin u3 okempoB — CaO, MgO, BeO — BcTynaeTt B peakuuio ¢ BOAAHbIMKW Napamu U
yrnekucnbiM ra3aom Bo3ayxa. CocTaBbTe ypaBHEHUS 3TUX peakuuin,

— Kak Bbl gymaeTe, Kakoi U3 aTux Tpex okenaos amdpoTepHbin okena? MNoyvemy?

— KakoW 13 aTux oKCuaoB HasblBalOT HeralweHow ussecTbio? Noyemy ero Tak HasbIBalT?

Ha BHenmeM sHepreTH4eckoM ypOBHE aTOMOB JIEMEHTOB IOATPYIITEl GepHILIHs
J1Ba s-3J1eKTpoHa (ns”). [TosroMy oHu — s-anemenmul. OTIaB 9TH 2 IEKTPOHA, OHU B
CBOMX COEMHEHHUSX IPOSBIIIOT CTENIEHb OKUCICHHUS +2.

Illeno4HO3eMENBHBIE METAIUIBI — CUTbHbIE B0CCMAHOBUMENU; OJJHAKO BOCCTAHO-
BUTEIBHBIC CBOMCTBA Y HUX BBIPaXKCHHI ciaabee, 4eM y MIETOYHOTO MeTalula, pac-
MOJIOXKEHHOT'O B TOM JKe nepuoze. 1o 00ycIoBiIeHo 0oiiee CHIIbHBIM MPUTSHKEHUEM
BAJICHTHBIX 3JICKTPOHOB K AJIpY B aTOME IICJIIOYHO3EMEIBHOTO METAJLIA.

B psny Be->Mg—Ca—Sr—>Ba—Ra nomenyuan uonusayuu yowvieaem, a meman-
JUYecKue ceolicmea 603pacmaiom.

DneMeHTHl MOArpyIIbl OepuiUIHs Ha BO3AYyXe OKHCISIOTCH, 00pa3ys OKCHJIBI
coctaBa RO, xotopsiM cooTBeTcTBYIOT riapokcuabl R(OH),. OcHOBHBIE CBOMCTBa
9THUX THAPOKCHJIOB, a TAKXKE UX PAaCTBOPUMOCTD B BOJIE PACTET OT OEpHILIHS K PAJIHIO;
Be(OH), 1 BeO — am¢oTepnbie cOeTMHECHNS.

C Bopio#i GepriuInii He pearupyer; MarHuil pearupyer Npy HarpeBaHUU, OCTalIb-
HBIC METAJIJIBI — IIPU OOBIYHEIX YCIIOBUSX:

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

+2=1
Bce anemenTsl noarpynmsl Be ¢ Bojoposiom o6pasyioT rupuasl coctaBa RH, .

ITockonbKy GepHiLIHiA ¢ BOJOPOIOM HEIIOCPECTBEHHO HE B3aUMOJICHCTBYET, TO €ro
ruapuza BeH; nomydaroT KOCBEHHBIM ITyTEM.

Cpem MeTayutoB NOATPYIIIB! OepHiLTHS HanboJiee BaXKHBIM SIBIISIETCS KAIbYUll.
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OrkpeiTHe. Briepble Kanblyii ObUI NOMYYEH NEKTPOIU30M pacIulaBa €ro COMU
(1808 r., IeBu, Anrmus.). Ilo sar. “kamsc” (calx) o3Ha4aeT MATKUI KAMEHb, H3BECTb.

IHonoxenue B Ilepuoauyeckoii cucreme u crpoenre aroma. Kamsmmii pacno-
JIOXKCH B 4-0M Tiepuoje, riaBHo# noarpyme I rpynmsl. D1IeKTpoHHOE CTPOSHUE €ro
aroma — 15°2s>2p®3s3p°4s?.

Haxozxaenue B npupose. Ilo pacipocTpaHEeHHOCTH 3JIEMEHTOB B 3€MHOM KOpe
KaJIbIUH MATHIA. B npupojie oH BCTpedaeTcs TONBKO B BHJIE COSAUHEHUN. BaxkHel-
e u3 HuxX — kaavyum CaCO;z (BXOJUT B COCTAB MpamMopa, M3BEeCTHAKA, Melia), 00-
nomum CaCO3'MgCO;, eunc CaSO4-2H;0, aneuopum CaSOs, ¢pocgpopum
Ca3z(POas)2, pmop-, xnop- u eudpoxcoanamum 3Caz(POs),'CaX, (X=F,CL,OH) n
¢moopum CaF,. B opranusmMe yenoBeka — B KOCTAX U 3y0ax — B Buae ocdaros co-
JEPIKUTCS OKOJIO 2% KaIbIHsL.

MuHepanb! Kanbuus
| Kanbuwt | vusBecTHsK | | Mpamop

men

HOJIy‘lelllle. B TIPOMBIIIJICHHOCTH Kaﬂb[mﬁ TIOJIYy4qaroT 3JIEKTPOJIM30M paciiiaBa
XJIOpHa KaJIbLIHA:
CaCly(pactnas) —22=3, Ca + CL,T

®usuueckue cpoiicra. Kampiuit — cepebpucro-6enoro mpera, I0CTaTOYHO
TBepsIit, nerkuit (p=1,55 r/cm’) u nerkomnaskuit (Ty.= 851°C) Metamn.

Xumuueckue cBoicTBa. Kanpumii npu oOBMMHBIX YCIIOBHSX pearupyer ¢ KHCIIo-
pozoM Bo3ayxa u Bojioi. IToaromy ero xpausat B kepocune. [Tpu 0OBIYHBIX yCIOBHSIX
OH TaKXe pearupyer ¢ raJloreHaMH, a IIpY HarpeBaHuH — ¥ ¢ JPYTUMH HEMETaJUIaMU:

2Ca+0; — 2Ca0 Ca+Cl, —» CaCl, Ca+H,-t5 CaH;
Ca +8 —t,CaS 3Ca+2P-L, CasP; ¢ochun xamsims
3Ca+ N, i 5 CasN; Ca+2C—L, CaC; xapbun kamsius

Kans1uii BEITECHSET BOJOPO U3 BOJBI H pa30aBIECHHBIX KUCIOT (KpOME a30THOM
KHCIIOTHI):

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

Maruuii ¥ KaJplMii BOCCTAaHABJIMBAIOT THTaH, BaHajJWi, Bonb(ppam u Ip.
MeTaJlIbl U3 UX OKCHIIOB.

Ilpumenenue. Kanpumii Hcnons3yercss B MPOM3BOJCTBE CBHHIIOBO-KATBIIUEBBIX
CIUTABOB, NMPHMCHACMBIX JUIS M3TOTOBIICHUS TOJIIMITHUKOB, UIS BOCCTaHOBIICHHS
psijia TYTOIUIABKUX METAJUIOB (TUTAH, UPKOHHUH U Ap.) U3 UX OKCHIOB.

Omnpenenenne. CoefuHeHNUs KaubIHs OKpPAIIUBAIOT IUIaMs B KUPIIMYHO-Kpac-
HBIA LIBET.
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I'uaponn3s xapouja kaabuus u gpochuaa Mmaruus
Ckonbko uTpoB (H.y.) anerunena (C;Hz) Moxxao noyquts 1o peakuun CaCy+ 2HOH
— C;H,+Ca(OH), u3 32r xapOuaa KanbIus, €Cli BBIXO peakimy coctasiser 90%?
Pemenne:
1. BEIUHCIHM TEOpeTHYECKH OXHAAeMbIH 00BeM (Vieop.) alleTHIICHA:

o6paszeny

32r Vmeop..rl 39022 41
CaC, + 2HOH— C,H, + 2CaOH), Vmp,=Tr’=11,2n
64r 22,4n
2. IlockonbKy mpakTH4eckuit BbIxoj cocraBisieT 90%, To peaiabHbI 00beM aneTH=
JICHa COCTaBHT:

00%— 90%-11,22

Vipae-100% B
Vieop, Vopar. = =509 10,8

3agaua. Ckonbpko rpamMmoB rasza ¢ocouna (PHs) MoxxHO momyauts ruapoausom 0,5
Mok pochuna maraus. A(P) =31, A (H)=1.

Kanbuuit, yyacTeya B 06pa3oBaHWUM KOCTHBLIX KNETOK, BXOAWUT B COCTaB
KocTen u 3y60B. VoHbI Kanbums perynupyioT paboTy cepaua v cBepTbi-

BaeMOCTb KPOBY.

[0 7« wenoyHo3emenbHbIe METaNsb! * KaNbUMT * aNaTUThI * KAp6UA Kanbums *

_ NMpumeHeHWe ¥ NpoBepKa 3HaHUN

1. Yro onmb0vHO I 3JIeMeHTOB Ii1aBHOM noarpynns! [I rpynmer?
A) s=dIeMeHTHI
B) uMeloT 2 BaJIeHTHBIX DJIEKTPOHA
C) B COeTMHEHUAX MPOSBIIAIOT CTENEHb OKUCICHUSA +2
D) Bce oHM Ha3bIBAIOTCA LIEI0YHO3EMENIBHBIMHE METaJNIAMH
E) MeHee akTHBHBI, 4eM LIEJIOYHON MeTall, PacIlOJIOKEHHBIH B TOM XK€ IEepHOJIe

2. Kakoe COeIHHEeHHEe KAJIbIIHA B IDHPO/JEe He Bcrpe-laercu?
A)CaCOs B)CaSOs2H;0 C)Ca(OH)  D)Cas(POs)»  E)CaCOs-MgCOs

3. CocTaBbTe YPaBHEHHS peaKiuii, NPOTeKaAHHE KOTOPBIX BO3MOXKHO.

1. Mg+ H.0—2"C, 2.Ca + Hi—ls
3.Ba +H,0-20°C, 4.Ca+ H0—22°C,  5.Be + NaOH + H,0 -

4. Yo BepHO 11 Kaabuus?
1. TSOKEINBIH MeTasI
2. Gornee CHIBHBIN BOCCTAHOBUTEIb, YEM BOJIOPOJT
3. aKkTUBHEE MarHus
4. maMs OKpamMBaeT B KUPIHYHO=KPACHBIH LIBET
5. B IpHpojie BCTpedaeTcs B CBOOOJHOM COCTOSIHHH M B BHJIE COCTHHEHHHA

5. lloyemy MeTa/uTHYECKHH KAJIbIHH He MOJIY49al0T BOCCTAHOBJIHBAHHEM HeralieHoH H3BecTH
(CaO) Boxopoaom wim yriepogom?

6. IepeynciuTe 06/1acTH NPHMEHEHHS KAJIbLIHSA U €r0 COeXHHEHMIH.

7. CKOIbKO KHJIOrPAMMOB KAJBIHSA MOXKHO NOJYYMTH YIEKTPOJH30M pacmjaBa 555 kr
xnopuaa kaaemusa? A:(Ca) = 40; A((Cl) = 35,5.

8. CocraBbTe ypapHenus npespamenuii. Ca—» CaCl, —% Ca(NOs), —» CaCO;—+, CaO
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B BA)KHEVILUME COEAOVHEHUA KANbLIUA, NONTYYAEMbBIE

B MPOMbIWEHHOCTWU. XECTKOCTb BOAbI
U METOAbl EE YCTPAHEHUA

" — Kakoe coeguHeHMe KanbLus BXOAUT B COCTAB ralleHoW U3BeCTU U U3BeCT-
KOBOW BOAbI?
— [Ins onpefeneHMs Kakoro rasa Ucnosnb3yloT U3BECTKOBYIO Boay?

O e ocr. R ——

Ha ocHoBe peakuuu rawenus nssectm (H20 + CaO — Ca(OH)2 + Q) oTBeTbTe Ha cne-
AyloLue BOnpochl.

— K Kakum Tunam XumMu4eckux peakuuii OTHOCUTCS yKa3aHHas peakums?
— B 4em cOCTOMT npakTuyeckas 3Ha4MMOCTb OKCUAA M rmapoKcuaa Kanbumsa?
— Kakoe npakTuyeckoe 3HaueHve umMena ata peakuusi B 4anekoM NpoLusiom?

BoNbIIMHCTBO COCTMHEHUH KaJIBIHA B IIPOMBIIUICHHOCTH TOJTy4aloT N3 MHHEpa-
JIOB, COZIEpIKaIMX B OCHOBHOM KapboHat kanbuus CaCOs.

Kap6onam kanvyus B IpuUpoOAe BCTPEUACTCSA B BUAE Meld, U3GECMHAKA U MPa-
mopa. Ero IpUMEHSIOT B IPOU3BOJICTBE HETAIIEHOH U3BECTH, JUOKCH/A YIIIepoJa,
COJIBl, YyTyHa M CTalld, CTEKJIa, [IEMEHTa, B CTPOUTEIbHBIX paboTax, a TakKe s
YMEHBIICHUS KUCIIOTHOCTH ITOYBHI.

KpaTko paccMOTpUM IOTyY€HHE, CBOMCTBAa M NPUMEHEHHE CIEIYIOMUX COC/IH-
Henui kaneusa — Ca0, Ca(OH),, CaSO4-2H,0 u CaC,.

Oxcuo kanvyusa CaO (TeXHUYECKOE HA3BaHUE — He2auileHas u3eéecmsv) — Oenoe,
TYrOIUIaBKO€ BemecTBO. (tw, = 2570°C); B MPOMBIIUIEHHOCTH MONYYalOT Pa3iioxe-
HHEM U3BECTHsIKa, Mena npu Temueparype 1000 — 1200°C:

CaCO; - CaO + CO,T — 178 xJx/MOIB

Oxcup Kanplys NPUMEHSAETCs, B OCHOBHOM, JUIS NOJY4€HHs FaleHOW U3BECTH U
KapOu/a KabIus:
3C + CaO—,CaC, +COT

T'uopokcuo kanvyus Ca(OH); otHOCUTCA K menodaM. OH UCTIONB3YETCs B BUJE
2auieHOU U36eCmu, U36eCMK0B8020 MOIOKA U U3BECTKOBOU 80ObI.

1. I'awenas uzgecms — NOPOILIOK CEPOIO LIBETA, B BOJIE MAIOPACTBOPUM (IIPH TEMIIe-
parype 20°C B mutpe Bojsl — 1,56 ). CMech ee ¢ meckoM M BOJIOH Ha3bIBAaCTCS CHpo-
UMETbHbIM UMY U3BECIMKOBbIM PACMEOPOM Y UCTIONB3YETCs B CTPOMTENLCTBE. 3aTBEp-
JICHHUE CTPOUTEHHOIO PACTBOPA IPOUCXO/IHT IO HIHKETIPUBEICHHBIM YPABHEHUSM:

COs(u3 Bo3n.) + Ca(OH), » CaCOsd+ H,0  SiO; + Ca(OH), — CaSiOsl+ H,O

2. Uzeecmkosoe MONOKO — B3BECH, IIOX0XKasA HA MOJIOKO; €r0 IIOJIYy4alT IMyTEM
CMEIIMBAHUSA TallIeHOW U3BECTH ¢ BOJIoM. OHO HCIIOJIE3YETCA JJIA MTOJIYYCHHA XJIOP=
HOM H3BCCTH, YCTPAHCHUA Bpemeunoifl JKCCTKOCTH BOJIbI, B IIPOU3BOJACTBEC Caxapa,
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cpeacTB 1o 6oprde ¢ 60NE3HAMU U BpEIUTENAMH PAaCTEHHH, a TaKXKe IS MOOeIKH
3[1aHUI U CTBOJIOB JICPCBELEB.

3. Uzeecmxoeas 600a — NPO3payHbIi PaCTBOp I'MAPOKCHIA Kanblus B Boje. Ee
HOJIy4al0T ITyTeM (HUIBTPOBAHUS H3BECTKOBOrO Moioka. B mabGoparopum ee uc-
TIOJIB3YIOT JUIsl ONIPEIENICHHUS IMOKCHIA YIJIEPO/Ia: IIPH MPOITYCKaHUHU JIMOKCH/IA YIie-
pojia yepe3 U3BECTKOBYIO BOJY PacTBOP MyTHEET B pe3ysbTaTe 0Opa3oBaHHs Hepac-
TBOpUMOTro KapOoHara Kaneims (yp. 2). OHaKO €ciIu yIVICKUCIBIA ra3 npoIycKaTh
4epe3 pacTBOp JOIT0, TO B pe3ylbTaTe NpeBpallleHHs KapOoHaTa Kamblus B pac-
TBOPHUMBIH ruapokapboHar (yp. b), MyTh ucuesaer:

(a) CO,+ Ca(OH); - CaCOsd+ H,0 (b)) CO,+ H,0 + CaCOsd — Ca(HCO:),
Xnopuyro uzeecms 10IIy4al0T B3aUMOIEHCTBUEM XJIOPA € TalICHON U3BECTHIO:

2Cl,+2Ca(OH),— Ca(ClO), + CaCl,+2H,0

xiopHas (6enunbHas) H3BECTh

Ee mpuMeHSIOT A OTOeNMBaHHS KPAacHUTENeH, a Takke I Je3uHPEKIHH |
Jera3alui.

karynka aHadmii « AKTUBHOW YacTbio XSIOPHOM W3BECTU ABMSIETCS TMMOXIOpUT

kanbuus. Moa AevcTBUEM BOAbI U YINEKUCIOro rasa (M3 BO3ayxa) U3 runoxsopura
. | obpasyeTcs HenpouyHas xnopHoBatuctas kucnota (HCIO). ATomapHbii kucnopog,

oBpasyoLmniics Npu ee pasnoXeHuu, OKUCNAS Kpacutenu, otbenveaeT ux:

H20+CO2 + Ca(ClO)2 - CaCOs + 2HCIO 2HCIO—2HCI + 20 — 2HCI + O2T

T'unc CaSO042H;0 BcTpedaeTcs B IPUPOJE, TIOITOMY €r0 Ha3bIBAIOT NPUPOOHBIM
euncom. [Ipu HarpeBaruu (150—180°C) mpupoHOro rHIIca OH 9aCTUYHO TEPSET BOAY,
npeBpaascek B arebacmp win scoicenvii cunc (CaSOs), H0:

2CaS042H,0 —2%=18%°C 5 (C2504),-H,0 + 3H,0

anebactp

Cmech anebactpa ¢ Bo1o# OBICTPO TBEP/CET; IIPH ITOM aj1edacTp, IPUCOCUHSIS
BOJY, BHOBb IIPEBPALIAETCS B THIIC. DTO CBOMCTBO anebacTpa UCHOIB3YIOT B H3r0O-
TOBJICHHH XY/I0’)KECTBEHHBIX W3/ETHH, B MEUIMHE — JIUIS HAKJIaJbIBAaHHS THIICOBBIX
HIOBS30K, @ B CMECH C U3BECTBIO, IIECKOM H BOJIOH — B CTPOUTEIILHOM JIeJIC.

Brine 180°C rumc noiHOCTRIO TepsieT KPUCTAUIM3ALMOHHYIO BOJY, IpeBpa-
maschk B 6e3600ubiil 2unc (CaSOq) uimm mepmesiil 2unc, KOTOPBIH, B OTIIMYHUE OT aje-
Oacrpa, 06paTHO BOAY HE NPUCOEIHHSET:

CaS04-2H,0 —218%C 5 250, + 2H,0

Kapouo kanvyua CaC, UCTIONB3YETCS B TEXHHUKE JUIS TTOJTY9IEHHUS alleTUIICHA.

* Body, codeporcawyio uonvt Ca’* u Mg?* ¢ manvix konuwecmeax, Hazvleaiom MazKoii
80001, a 8 OONLUUX KONUYECMBAX — HCECHKOUW.
JXKectkas Boaa JUiss MHOTMX TEXHHYECKHUX LieNeit Henpuzoona. Iloaromy Heobxo-

JIMMO YCTPaHHTB KECTKOCTB BOJIBI, T.€. 0cauTh HoHbI Ca’t 1 Mg?*.

* rnasa 2 + MeTannsl rnasHbIX NOArPynNN * 31



" Wkarynka ananmin « B NapoBbIX KOTNAX NP1 UCTOMb- Hakvnb Ha
30BaHUM XECTKOW BoAbl obpasyeTcs TONCTbIi Criov MOBEPXHOCTH
HaKunu, KOTOpasi CNocoBCTBYET Pa3PYILIEHNIO KOTIIOB 50k puueckoil
v GonbLUOMY pacxoAy TONMBA; NPU CTUPKE BXKECTKOW ¢z /

BOJE Ka4yecTBO TKaHEW yXyAllaeTcs U pacxoayercs / '/
MHOrO Mbina: / $
7,
- 4

v
F
o~

2C17H3sCOONa + M2* - (C17H3sCO0)M{ + 2Na*
MbINo (M?* = Ca®, Mg*)

Pa3nuyaroT KECTKOCTh BOJBI KAPOOHAMHYIO (8peMeHHYI0) N HeKapOOHAMHYIO
(nocmosiunyo).

Kapbonamnas unu epemeHHan dcecmkocms 00yCl061eHa NPUCYMCMBUEM 6 80-
Oe 2uOpoKapOOHAMO8 KANbYUs U MASHUA.

Kap6oHaTHYI0 )KEeCTKOCTh YCTPAHSAIOT KUIISTYCHUEM BOJIbI, JCHCTBUEM HU3BECTKO-
BOTO MOJIOKA HUTH COZBI:

Ca(HCO;5), =22, CaCOsl+ H,0 + CO,T
Ca(HCOs), + Ca(OH), — 2CaCOsd + 2H,0

Ca(HCO3)2 + N3.2C03 — CaCO;»L + 2NaHCO3

IIpy KUNsSY9EHUH BOJABI TMAPOKApOOHATHI pa3jiaraloTcs, NMpeBpallasch B Hepa-
cTBOpHUMBIE KapOoHaThl. IMEHHO 110 9TOH NPHYMHE €€ HAa3bIBAIOT 8PEeMEHHOU dicecm-
Kocmblo. B ipuposie OHa BO3HMKAET B Pe3y/IbTaTae B3aHMOJECHCTBUSA YIJIEKUCIOTO
ra3a ¥ BOJIBI C U3BECTHAKOM U JIOJIOMUTOM:

CaCOs4 + CO;, + Hy0 — Ca(HCOs),

Hexapbonamuyio unu noCmoARHYI0 JceCmKoCmb 600bl 06pazyiom cyavbghamel u
XN0pUOblL KANLYUS U MASHUSL.
[TocTOsAHHYIO )XECTKOCTD YCTPAHSIOT ACHCTBHEM COJIBI WK opTodochara HaTpUs:

CaSO4 + Na;CO3 — CaCOs{ + Na,SO4
3MgCl, + 2NasPOs — Mgs(POs)2d + 6NaCl

Conoii u oprodocdaTom HaTPHA MOKHO YCTPAHUTE U BPEMECHHYIO KECTKOCTb.
TakuM 06pa3oM, METOMIBI OcaxacHHA HoHOB Ca’* m Mg onpenensiorcs npu-
POJIOH KMCIOTHOTO OCTATKA, “COEAMHEHHOr0” ¢ 3TUMH KaTHOHAMH.

< O [ing ymsirdeHUst Bogbl NPUMEHSIFOTCA Takoke KaTMOHMTLL. MoHUTLI — meep-
Oble sewecmea, codepxaujue 8 ceoemM cocmaee Mod8LUXHbIE UOHBbI, Crio-
CObHbIe 0b6MeHusambCcs ¢ UOHaMu eHewHel cpeldbl. Ecrnn noaBwxHbIM
VNOHOM SIBIISIETCSA KaTUOH, UOHWUT HA3bIBAOT KAMUOHUMOM, €CIT — aHUOH, TO
— aHUoHUmMoM. [ins ycTpaHeHUs XEeCTKOCTU BObl UCMOMb3YIOT KATUOHUTBI —
MOHOOBEMEHHbIe CMOfIbI M anioMocunukaThl, Hanpumep, Naz[AlzSiz0s'nH20].

O01as )KECTKOCTb BOJIBI COCTOUT U3 CyMMBbI BDEMEHHOU U ITOCTOSTHHOM JKECTKOCTH.
O0mas XeCTKOCTh BOJBI ONPEACISACTCS YUCIOM MULIUMOL (MMOJIb) KAMUOHO8
Ca’*u Mg**, codepacawuxcs 6 1n 600bL.
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Bomy ¢ obmieii xeCcTKOCThI0O MEHEe 2 MMOJIB/JI Ha3bIBAIOT MA2Kou, oT 2 jo 10
MMOJIB/T — cpedHne Hcecmkocmu, 6onee 10 MMOJIB/TT — ocecmkoi.
Boja, ucnonb3yemasi B ObITY, HE JJOJDKHA HMETh JKECTKOCTD BhIIIE 7 MMOJIB/JL.

* MpPpamMop °raweHas u3BeCTb * U3BECTKOBOE MOJIOKO * U3BECTKO-
Bas BoAa ° XJIOpHas U3BECTb * NMINC * BpeMeHHas U NOCTOsAHHasA
XEeCTKOCTb * 06LLas XeCTKOCThb *

_ NpumeHeHMe u nNpoBepKa 3HaHUN

1. Kakas peaknus He HMeeT IPAKTHYECKOr0 3HAYeHus ?
A) CaCO3; — CaO + CO2
B) 2Ca + 02— 2Ca0
C) CaO + H.0 — Ca(OH).
D) Ca(OH)2 + CO2— CaCOs + H20
E) 2Ca(OH)2 + 2Cl2 — Ca(ClO). + CaCl>+ 2H20

2. Kakoe BemecTBO HCHOJIb3YyeTCH ISl yCTPAHEHHS KaK BpeMEHHOMH, TaK H OCTOAHHOH
JKeCTKOCTH BOABI?

A) NaxCO3 B)NaHCO;  C)Na:;SOs D) Ca(OH), E) Ca(HCOs),

3. K kakoMy BellecTBY OTHOCATCS BbICKa3bIBaHUA?
1. DOTy4aroT 10 3K30TEPMHYECKON peaKIui
2. BXOJUT B COCTAaB N3BECTKOBOH BOIbI
3. mpuMeHsIeTCs A1 OMTYIeHHS XJIOPHOH H3BECTH
4. ucnons3yercs s onpeaeneuus CO2

A) Ca(OH): B) CaO C) HCIO D) Ca(HCO:3)2 E) Ca(ClO):
4. Ilo kKakuM cXxeMaM YCTPaHSIOT BPeMEHHYIO KeCTKOCTh BOAbI?
100°C

1. Ca(HCOz)—>
2. Mg(HCO3)2 + Na2COs -
3. Ca(HCOs3)2 + NaHCO; —
4. Ca(HCOs): + Ca(OH): —>
A) 1,234 B) Toneko 1 C) Toneko 4 D) toneko 2 E) 1,2,4
5. IIpucyTcTBHe KAaKHX COEIMHEHMH KaablUusa (MJIM MarHusi) B Boje ofyciaBiiMBaer, CO0T-
BETCTBEHHO, €¢ BpeMeHHYIO H NOCTOSTHHYIO KeCTKOCTh ?
6. Yem 00ycJi0BJIeHO OTOEIHBaIOIEe CBOHCTBO XJIOPHOH H3BeCTH?

7. IIpn paznoxenun 100 kr kapboHaTa KaJbIus BbIAEIHJIOCH 22 KI' JHOKCHAA yriiepoja.
Beruuciiure MaccoByio 1010 (%) okcnaa Kaabius B TBepaoM octatke. M{(CaCOs)=100;
M(COz) = 44; M(CaO) = 56.

8. Ckoabko MusLIHrpaMmoB HoHoB Ca?* comepxutest B 100 M1 BoabI ¢ 061el KeCTKOCTLIO
7 MMOAb/a1 (oHB! Mgt He yuuThIBAIOTCS).
9. Beruucianre MaccoByio 1010 (%) BOJbI B ajiebacTpe H rHIICe.
M:(H20) = 18, M(CaSOs4) = 136.

10. CocTaBbTe ypaBHeHHS PeBpalIeHHH.
Ca — CaH> —- Ca(OH)> — CaCO3; — CaCl,—= Ca3(POx)

* rnasa 2 + MeTannsl rnasHbIX NOArPynNN * 33



GHEMEHTbI NnoArPynnbl BOPA.
AITIOMUHUA N EFO COEAUHEHUSA

" —Yem 06ycnoBneHo WMpoKoe NPMMEHEeHNe antoMUHUSA U ero CNiaBoB B pake-
@ TO-¥ aBMacTpPOEHUM, a TaKXKe B aBTOMOOUNIbLHOW NPOMbILLIIEHHOCTU?

. DAY LIS Y  BaaumopneincTBUe aniOMUHUSA C KUCTIOTAMM M LenoYamMu

O6GecneyeHme: KyCOYKM antoMnHNs, 2 Nnpobupkum, consHas KMCnoTa, KOHLEHTPUPOBaHHbIN

pacteop NaOH.

Xopa pabotbl: B ogHy 13 aByx npobupok, cogepxalwmx no 2-3 Kycouka antoMuHUs, oc-

TOPOXHO npunente 56 MN CONSIHOW KUCNOTbl, BO BTOPYK — PacTBOp LUENOYU W

npocneauTte 3a NPoMCXoasLLUUM.

O6cyauTe pesynbTaThl:

— Kakve npusHaku XumMmnyeckux peakuuin 3ameTunm B kaxxaow npobupke?

— Kak HasbiBaloT BELECTBa, pearvpyoLwme ¢ KUCnoTamm 1 Lwenovyamm?

— Kak, no Bawiemy, okcua v ruapokeua antoMuHns ByaeT pearvpoBaTth C KACNIOTamMu U Le-
novyamun?

— Kak moxeTe cBAsaTb aTh cBoicTBa Al ¢ ero nonoxeHunem B Nepuoguyeckon cucteme?

AJTIOMUHMH PacIioIOXkKEH B OArpye 60pa; B 9Ty HOATPYIILY BXOAAT TAKXE 60p
B, eanuti Ga, unouti In u manmui T1. Bce oHu sBustorcs p-snemenmamu. Ha
BHEIIIHEM JHEPreTHYECKOM YPOBHE MX aTOMOB HAXOMATCA 3 dmekTpoHa (ns’np').
IToatomMy, oTA@B 3TH 3 2JIEKTPOHA, OHM B CBOMX COEIAWHEHHSX IPOSABIISAIOT CTEIIEHb
OKHCJICHHUs +3.

Meramuueckue CBOMCTBA dJIEMEHTOB IOATPYIIIEI 60pa BEIpAXKEHBI cliabee, 4eM
y JIEMEHTOB MOATPYTIE! GEPUILINSA, PACIIONIOKEHHBIX B TOM XK€ IEPHOJIE.

B noarpyme om 6opa x maniuio memaniuueckue couUCmea 603pacmaiom:

B — Hemeramn, Al — metann ¢ deoticmeennvim xapakmepom, In u Tl — MeTasuisL.

Bce anemenTs! moarpynns! 6opa o0pasyroT okcuasl Tuna RyOs, KOTOpEIM cOOT-
BETCTBYIOT THAPOKCHIBI cocTaBa R(OH)s. Y3 ruapokcumoB:

B(OH); unu H3BOs3 — kucnora, Al(OH)s, Ga(OH); u In(OH)3 — rupokcup! ¢
amM(oTepHBIMH CBOMCTBAMHU.

OrkpseiTHE. BriepBbie B UUCTOM BHJIE QIIOMUHUHN OBLI IIOJIy4YEeH IIPU BOCCTAHOB-
JICHUH XJIOpU/A ATIOMUHHS KaJIMEM B OTCYTCTBUH Bo3ayxa (1827 r., Benep, ['epma-
HUs).

ITono:xkenue B Ilepuoguyeckoi cucreme W CTpPOeHHe aTOMA. AJIOMHHUN —
3JIEMEHT 3-T0 NepHo/a, ri1aBHo# nmoarpymmsl II1 rpymmer. DnexkTpoHHOE CTpOeHHE €ro
aroma — 1s72s%2p®3s23p".

Haxoxneaue B npupoje. Ilo pacrnpocTpaHEHHOCTH B IPHPOJEC aTOMUHUK
3aHHUMAeT 3-€ MEeCTO Cpeld DIEMEHTOB M l-e — cpemu MetaiuioB. B mpupone
BCTpEYaeTCs TOJNBKO B BUJE COEIMHEHNI. Baxknelmme coeMHEHUs — anroMOCUnU-
kamul, 6okcum (Al,03-nH20), kopyno (Al,O3) u kpuorum (Nas[ AlFg]).
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[lkaTynka aHauni » ANKOMOCUAMKATLI — CONK, 06pa3oBaHHbIe OKCUaaMmu aniomu-
HUSA, KPEMHMS, LUEMOYHbIX U LLENoYHO3eMernbHbIX METannoB, Hanpumep, HegenuH
Na20-Al203-2Si02, nonesol wnam K20-Al203:6Si0z2.

B AsepbangxaHe antoMuHU BCTpeYaeTcsl B COCTaBe MUHepana anyHuma

(K2SOa- Al2(S04)3-2AL03-6H20) (MecTopoxaeHve 3ernuk [laiukecaHckoro pavioHa).

Iony4yenne. B npomemuienHoctd Al NONyYaroT SIEKTPOIM30M paciuiaBa OKCHa
amoMunust (Ookcuta) (2). Jist OCYILECTBIICHHS 2JIEKTPOIIN3a IIPH OTHOCHTEIILHO HU3KOM
TEMIIEpaType EKTPOIM3Yy, IoaBepraioT paciuias He camoro ALOs [ty = 2050°C], a ero
pacTBop B paciuiaBieHHOM kprosute (Nas[AlFs]). B aToM cirydae nporecc nporekaer
npu 950°C u cxemy 3JeKTPOoIIH3a MOXKHO NPEJICTaBUTh TakK:

aHoA U3 Ny3bipbKA Bbi=
Aensiowierocs
rpacuta
Katoa u3
rpadmta —— | ANEeKTPONUTU-
Yyeckas (cTanb-

pacnnasfeHHbli Hasi) BaHHa
3MeKTPONUT =
(6okeuT)

i 21,0, 725 4A1 +30,1 acnnaBneHHbIif
pacnnaeneHHbIn 980" © p

anoMUHUA — anomisim

ynpouwieHHass — |
cxema npouecca \
(a) MonyyeHve antoMMHUA NyTEM anexkTponusa

B nameit pecriy6iiuke 1mo 3ToMy METOY aTFOMHHHH MOJTy4aroT B ropoje ['sHpka.

®u3znveckne cBoicTBa. AmOMUHME — cepebpucro-6enoro nsera, Jerkun
(p=2,7 r/c™?), nnacTHuHBIH U Jerkomaskui (660°C) metami. ITo anekTpuyeckoi
HPOBOJJMMOCTH YCTYTIAaeT TOJbKO cepebpy, Meu u 3o010Ty. IIpu Temneparype 600°C
OH CTAaHOBHUTCA XPYIIKUM H €TI0 MOKHO IIPEBPATUTH B IIOPOIIOK.

XuMHYecKHe CBOHCTBA. ATIOMUHNAN — CUIIBHBIA 6occmanosumens. Ha Bo3ayxe
OH MTHOBEHHO OKUCIISETCA, MIOKPHIBAsCh OKCUAHOM IUICHKON. AIFOMHUHHHN, TOKPbI-
TBIM OKCHUIHOM IUICHKOM, C BOAOU HE pearupyeT. Eciim mMOBEpXHOCTH aFOMHHUS
nporepeTs conbio pryT (HgCls), TO okcHHas TuIeHKa pa3pyliaeTcs, U aTlOMAHUH
BBITECHSACT PTYTh U3 €€ COMH. PTyTh U anroMUHHIA 006pa3yloT aMaibraMmy alOMHHUSL
(Alayamr.), KOTOpas janee mpu OOBIYHBIX YCIOBUSAX pearupyer ¢ BOJOM:

2Al(avamr) + 6H,0 — 2AI(OH); + 3H,T

IIpu HarpeBaHUM AJTIOMHUHHN B3aMMOJIEHCTBYET C TajIOTEHaMH, CEPOH, a30TOM,
YIIE€pOAOM:
4A1+30,-52A1,0;5  2A1+3S L, ALS; 2A1+3ClL -t 2AICI

2A1+N, -1, 2AIN 4Al+ 3C L5 ALCs

HHUTPH] AIFOMHHUS KapOu1 amoOMHHUS

C BOAOPOAOM AIFOMMHHI HEIIOCPECJICTBCHHO He waumobeﬁcmeyem.

* rnaga 2 + MeTannbl rnaBHbIX noarpynn * 35



I1pu 0OBIYHEIX YCIIOBUAX ATTIOMHHHM HE pEarupyeT C 04eHb pa30aBICHHOM 1 KOH-
LICHTPUPOBAHHOM a30THOM, a TaK)Ke KOHIICHTUPOBAHHOM CEPHOM KHUCIIOTaMH; B 3THX
cpejiax OH naccusupyemcs. B coiisiHON U pa30aBlIeHHOM CEPHOM KHCIOTaX alllOMHU-
HHUH pacTBOPSETCS, BEITECHSS BOAOPOL:

2Al + 6HCI — 2AICI; + 3H,T 2A1 + 3H,SO04(pass) — Al(SO4)s + 3H,T

AmomuHM# BoccTaHaBuBaeT MHorue meramisl (Fe, Mn, Cr, V, W) u3 ux okcu-
JIOB T10 3K30TEPMHYECKUM PEaAKIIUAM.

2A1+Cr,0; -, 2Cr + AL O; +Q

Boccmanoenenue memannog uz ux okcu006 anoMuUHUeM HA3bl8AeMCs ANIOMUHO-
mepmuei.

CMech amrOMHHHEBOH IBUTH ¢ xKelte3Ho# okanuHou (Fe;04) B MOIBHOM COOTHO-
meHuH 8:3 Ha3BIBAIOT MEpMUmMoM, a caM NPOIecC, MPOUCXOASIIUN MEXTY HUMHU —
MepMUmHOU C6aAPKOU:

8Al+3Fe;04 —5 9Fe +4A1,0; +Q
N————
TEPMHT

Kak n11eMeHT ¢ IBONCTBEHHBIMU CBOMCTBAMHU aJIFOMUHUMN TAaK)Ke B3aUMOJCHCTBYET

U C HIETIOYaMHU:
2A1+ 2NaOH + 6H,0 — 2Na[Al(OH)s] + 3H,T

TETParuAPOKCOATIOMHHAT HATPHS

2A1+2NaOH + 2H,0 —', 2NaAlO, + 3H,T

MCTaaJIIOMUHAT HATPHUA

3a cyeT Tenna, BbIAENAEMOro B XOA€ TEPMUTHON CBApKW, Xeneso nna-
BUTCH, U 3TO UCTIONL3YETCs! NPY CBAPKE PEesibCoB.

b — TepMUTHas cBapka penbCcoB cnoco6oM anioMUHOTEPMUK;
¢ — perbC nocne TepMUTHOM CBapKU.

Onpenenenne. Jlns onpenenenus uona Al** B pacTBop conmu amoMHHUS 106aB-
JIAIOT pacTBOp miesiouu. [Ipu aToM BeINagaeT Okl CTYICHUCTRIH 0CaI0K THIPOK-
cuja amomuHus. IIpu u36bITKE 1MEeI09H 0caJoK pacTBopsercs (obpasyrorcs pact-
BOPHUMBIE AJTFOMHHATHI):

AP+ 30H™ — AI(OH)s —N2OH_5 Na[A1(OH)4]
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- IlosrydeHue BOAOPO/A € y4ACTHEM ATIOMHHHSA
1| | CkoJIbKO JIMTPOB (H.y.) BOAOPOJA BBIACIMTCS [IPU B3aUMOJCHCTBUM 5,4 I alIOMHHUS
1 | ¢ u30bITKOM CconstHOM KucnoTh? AL(Al) = 27.
] Pemenue:
- | Ilo ypaBHEHHIO peaKiy BRIYUCINM 00beM 06pasyloerocs Boaopoja:
': Sdr 2 54r-672n
2A1+ 6HC1 — 2AICl;+ 3Hy T x=———=6,721
2-27r 67,210 S4r

3apnaya. [Tpu aeiicrBun n3bbiTka KoHIeHTpUpoBaHHOro pactBopa KOH Ha cMmecs, cocto-
SIITYIO M3 MEJM U aoMUHUS, ob1ieit Maccoit 10 r, Beigenmuiock 4,48 11 (1.y.) Bo-
nopozaa. Beraucmare maccoByro aomo (%) Al B HCXOHOM CMECH.

Oxcna amovuansa Al,O3;— o4eHb TBEpAOE BEIIECTBO O€0ro 1BeTa, riaBsieecs
nipu Beicokoi Temmneparype (2050°C). B npupone BcTpeyaeTcs B BUE KOPYHOA WIH
€ro NMPOU3BOIHBIX.

Wkarynka ananui « MNpo3payHble KpucTannbl KopyHAaa CUHEro LBeTa HasbiBaloTCA
candmpamm, KpacHoro useta — pyéuHamm (d). Mix ucnoneb3syiot B KayecTee gparo-
LEHHbIX YKpalleHWin, a pybuH NpUMeHSeTCs B U3roTOBNEHWN MEeXaHW3MOB 4acos, B
3NeKTpoTEXHUKE — nasepoB. KopyHa Taioke NpUMEHSIETCA B NPOU3BOACTE HAXAAYHON

Bymarn 1 TOUUNbHbIX KAMHEN.
BoxcuT

cancup

(d) MpupoaHble MUHEpanbl okcuaa antoMUHUsS

\ J

B naﬁopaToppm OKCH/I AIIOMHUHHA MOKHO TIOJYYHUTh ITYTEM CXHI'aHMA ITOPOIIKa
AJIFOMHUHHUA B KHCJIIOPOJEC HIIK PA3JIOKCHUEM I'MIPOKCH/Ia aJIIOMUHUA:

4A1 + 302—t—> 2A1,05 2Al(OH)3 —t AlLOs;+ 3H,O
B npombimiernocta Al;O3 nomygaiot nepepaboTkoii 6okcuTa.

Kak am(oTepHbIi OKCHJI, OH HE pacTBOPSAETCS B BOJIE U ¢ Hel He pearupyer. OH
B3aUMOJICHCTBYET KaK C KUCIIOTaMH, TaK U C LICI0YaMHU:

6HCl +ALOs; - 2AICL + 3H,0  2NaOH+ALQ; —cmmsienne | oNp A10, + H,0
2NaOH + ALO; + 3H,0 — 2Na[Al(OH)4]

B pacTBOpe

I'mapoxcupn amomuuans Al(OH)s— BeniectBo 6esoro 1sera, HepacCTBOPUMOE
B Boje. Ero MOXHO MONMy4YuTh ACHCTBHEM pacTBOpa IIEIOYH HA PAcTBOP COIHU
ATFOMUHHUS
AICI; + 3NaOH — A1(OH)s{ + 3NaCl
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I'mapoxcuy amoMuHMA, Kak aM(OTEpHBIM THAPOKCH/L, B3aUMOJCHCTBYET C KHC-
JIOTaMH U IICII0YaMHu:

3HCI + AI(OH); > AICL + 3H,0  NaOH + AI(OH); —222¢ 5 Na[Al(OH)4]

IIpumenenue. AJIFOMUHHNA UCIIONIB3YETCSA B U3TOTOBICHUH IIPOBOJIOB U HJICKTPO-
MIPOBOJIOB, KYXOHHOM TIOCY/IbI, (POJIBTH /IS YIIAKOBKH ITHIIEBBIX IIPOIYKTOB, KOH/ICH-
CaTOpOB, B3phIBYATHIX BemecTB (ammonana — AI+NH4NOs), crutaBa ¢ kpeMHUEM —
cunymuna. Ero criaB JOpaFOMHHHA IIMPOKO IIPUMEHSETCS B CAMOJICTOCTPOCHUH U
Jp. 00J1aCTAX IPOMBIIIIICHHOCTH.

Ero ucnone3yor npu BOCCTAHOBIICHHH OKCHIOB METAUIOB. AJIOMHHHH TaKkKe
NPUMEHSETCS JUIA 3aIlUThl CTAJBHBIX M YyTYHHBIX H3/IJIMH OT KOPPO3HM IPH MX
anumuposanuu. Anumupoearue — PoIecC HACHILEHUSA TOBEPXHOCTH U3/IEIHSA AITI0-
MHHHEBOH MBUTBIO TIPH BBICOKUX TEMIIEPATypax.

Ll < GOKCUT * KOPYHA * aNlOMUHOTEPMMSA * TEPMUTHAsi CBapKa * TEPMUT *

cnoBa

_ NpumeHeHWe U NpoBepKa 3HaHUN

1. Yro ommbouno mis amoMuaHus (13Al )?
A) nerkui MeTann B) nerkormaBkuii MeTan
C) s-onemenr D) ero non onpeaensiorT pacTBOPOM IIENOUH
E) obpasyer amdoTepHBIi OKCH ¥ THAPOKCH

2. Onpenenure Bemectsa X, Y u Z.
Al(amamsr.) + H2O - X + HT

Al+NaOH + H.0 -5 Y+ H,T
Al+NaOH + H:0 —Z + HT

1. AI(OH);  2.NaAlO: 3.Na[Al(OH)s] 4. ALOs

3. 3aBepmnTe CXeMbI PeaKIHii H 0TMeTbTe YPaBHEHHS, OTPAKAIONIHE METOX ATIOMHHO~
TEPMHH.

1. AIC + K— 2. Al + Cr.0:— 3. Al + Fes04 —

4. 3aBepmiHTe CXEMbI BO3MOXKHBIX pPeaKIHH.
LA+ N—45 2 Al+C—5 3.Al +S—5 4.Al +Chb—> 5.Al +H:—%>

5. CocTaBbTe (JOPMY.IBI HHTPHAA AJTIOMHHHA M Kap6uaa adioMHHHA. BeIYHCIHTE CTeNeHb
OKHCJICHHS 230Ta H YIJIEPOAa B 3THX COeAMHEHHSX.

6. Ha kakuXx cBOMCTBAX aJIIOMHHHS H €ro CILIAaBOB OCHOBBIBAETCH HX INPpHMEHCHHE B TexHuKe?

7. BeraucauTe MaccoByio 10110 (%) Al2O3 B 60KcHTE, €CTH H3BECTHO, YTO NPH MOJIHOM JJIeK-
Tpoau3e 1,2 ToHHBI 60KcHTa ObLTO MOy4YeHo 0,54 Tonnb! amomuans. M(ALOs) = 102.

8. CocraBbTe ypaBHeHHs NpeBpaNIeHHI.
Al—L, AICI; 2> AI(OH); —» ALLOs —~» Na[Al(OH)4]

9. Hanuummure pedepar Ha Temy “Mera/uibl B TeXHUuKe”,
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O ososwaune sananas ]

1. Onpepesure 01HO0YHOE BBICKA3bIBAHHUE.
A) CUIBBHHUT — COJIb JBYX IEJIOYHBIX METAJUIOB
B) snexrponusom pacmiasoB NaCl u KCl nony4aior cOOTBETCTBYIOIHI METAILT
C) NaH umeer HEMOJIEKYIISIPHOE CTPOCHHUE
D) crenens okuciieHus BOAOpoJa B rupuie kamus —1
E) B npOMBINIICHHOCTH HATPUIA HE MOIYYAIOT IEKTpou30M paciiasa NaOH

2. Kakue cBolicTBa MeTa/LI0B Bo3pacTaioT B pajay Be, Mg, Ca, Sr, Ba?

1. PHEprus HOHU3ALHH 2. METaJUIMYECKUE CBOUCTBA
3. BOCCTAaHOBHTENIbHBIC CBOMCTBA 4. HIEKTPOOTPULIATEILHOCTD
A)1,234 B) 1,23 )23 D) 1,4 E)1.3

3. IlepenuunTe CXeMBbI peaKiuii B TeTPaab H 3aBePLIHTE HX.
1. Al + Fes05—> 2.3C + CaO—> 3.Ca+P—L>
4.Li+0,—> 5. Na+0,— 6. LiH + H,0—

4. Kakoe BpIpakeHne He OTHOCHTCS K KAJILIHIO HIH ero HOHY?
A) cepebpucro-06enbrii MeTaim  B) TsDKemnbIil MeTain C) nerkorIaBKui MeTamI
D) Ca meHee akTuBeH, 9eM Ba  E) ero HOH yJacTByeT B CBEPTHIBAEMOCTH KPOBH

5. Kakne HoHbI 00yc/IaBJIHBAIOT BPeMEHHYIO KeCTKOCTH BOAbI?
A) Mg*, Ca**, HCO3 B) Mg¥, Ca*, co%- C) Mg?, Ca?*, s0%-
D)K*, Ca?, HCO3 E) Na', Ca®, co3~

6. IlepenHuINTE CXeMBbI PeaKIHil B TETPaAb H 3aBePIIATE HX.

1. Al+NaOH + H,O0 - 2. Al,O; + NaOH + H,0 —»
3. Ca(HCOs3), + Ca(OH), —> 4. Ca(HCO3), +NaxCO3;—>
5. MgS0s + Naz;POs — 6. CO,+ H,0 + CaCO3; —

7. Kakoe BbIpakeHHe 0THOCHTEIBHO KeCTKOCTH BO/bI olunboynoe?
A) pa3nuyaroT KapOOHATHYIO 1 HEKapOOHATHYIO )KECTKOCTh
B) paznuuaroT BpeMEHHYIO U IIOCTOSIHHYIO KECTKOCTh
C) yCTpaHsIOT JEHCTBUEM COMIbI
D) mucTwiisanpe Bobl YCTPaHAIOT 00a THIIA )KEeCTKOCTH
E) Bona, ucnons3yemas B ObITY, JOJDKHA UMETh JKECTKOCTH BhIIIE 7 MMOJIB/II.

8. Ykaxkure BepHbIe BLICKA3LIBAHUS. AJIIOMMHUH ...
1. mpu OOBIYHBIX YCIOBHSX IACCUBUPYETCSH KOHIEHTPHPOBAHHOM CEPHOM KUCIOTOM
2. ipy OOBIYHBIX YCIOBHSX IACCHBUPYETCS KOHIEHTPUPOBAHHON a30THOM KHCIOTOM
3. ¢ pryThIO 006pasyeT amaibramy
4. Ha BO3/1yXe IOKPHIBAETCS OKCHIHOM IUIEHKON
5. B BUJIe HOHA B pacTBOpe MOXHO onpeaenuts aercrsuem Cu(OH);
A) 12345 B) 2,345 0) 1,234 D) 1,3,4,5 E)3.4

9. Cx0/1bK0 rPaMMOB JIMTHS I0JKHO IIPOPEAarupoBaTh ¢ BOJAOH, YTOOBI NOJIYYHTL BO/IO-
poa 00bemMoM (H.y.), pABHBIM 00beMy BO/I0PO/1a, BLIIEJICHHOI'0 IPH B3aHMO/IEHCTBHUI
69 r naTpus ¢ Bopoii? A(Li) =7, A(Na) =23.

10. Kaxoii u3 mera/uiop Mg, Ca u Ba, B3sTBIX B 0JMHAKOBBIX Maccax, HIPpH B3aHMO-
JeHCTBHH C COJSIHOM KHCJI0TOH 00pa3yer Haubob1mii 00beM Bogopoaa?
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B METAJIbl MOBOYHbLIX NOArPYMM

n KPATKMVI OB30P METAJIJTIOB NOBOYHbLIX NOArPyrn.
XENE30. OKCUAbI U TMOAPOKCUAbLI XKENE3A

" — Kakown meTtann Hanbonee WKpoKo ucnonbayercs B TexHuke? Moyemy?
B

DneMeHThbI TOOOYHBIX MOATPYIN 4—7-ro NEPUOAO0B HA3bIBAIOTCS NEPexXOOHbIMU
anemenmamu. B KaXJI0M II€PpUOAC OTH DJICMEHTBI PACIIOIOXKEHBI MECXKIY S-DJIEMECH-
TaMH U pP=2JIEMEHTAMH. Kak IIpaBUJIO, HA BHEINTHEM JHEPreTUYECKOM YPOBHE HX
aTOMOB OJMH MJIM JIBa S-2JIEKTpOHA, a d- U f-moxypoBHH BrOporo (B ciay4ae d-) u
TpeThero (B ciydae f-) cHapy»Xu ypoBHS 3a110IHEHbI YacmuyHo. [loaToMy ux uHOrI2
HaspBaoT d- u f-anementamu. (B aromax menau, cepebpa u 3010Ta d-IIOAYPOBEHb
nonHocTHIO 3aBepureH (d'0).

N4 NEPEXOIAHBIX d-BJICMeHTOB BAJICHTHBIMH 3JICKTPOHAMH SABJIAKOTCA S= U d-BJlel(-
TPOHBL.

ITepexo/iHBIC 2IEMEHTHI UMEIOT PSJI XapaKTEePHBIX 0COOCHHOCTEH:

1. Bce onu memasnwl;

2. Mnozue nposensiiom nepemenHble Cmenenu OKUCIeHUs,

3. Honvl u coeOuHenus 4acmo OKpauieHsl.

O3HaKOMHUMCS €O crioco0aMu IOJIyYCHH, CBOMCTBAMHU U NPHMEHEHHEM Haubo-
JIee BaXKHBIX, C IMPAKTHYECKON TOYKH 3PEHHUS, METAJUIOB IOOOYHBIX HOATPYHII —
Jrcenesa, meou, YUHKA U Xxpoma.

. LR P LI B3aumopeiicTBue Xenesa ¢ KUCNIOTaMU

OGecneueHue: XenesHble CTPYXKKKU, CONnAHasn KMcnorTa, pasbaBneHHas n KOHLEHTPUPOBaH=

Hasi CepHas KUCIoTa, KOHLEHTPMPOBaHHas a3oTHasi KUCNOTa, 4 NPoBUpku, CNMPTOBKA (OMbl-

Tbl cneayeT NPoBOAUTL B BbITAXHOM wWKady!!!).

Xopa paboTbi: B kaxayio U3 4-x npobupok nomectute no 0,5 r enesHbix CTpyxek; B 1-10

NpobupKy HanenTe HEMHOro CONSIHOM, BO 2-10 N 3-10 — pa3baBneHHON N KOHLIEHTPUPOBaH-=

HOW CepPHOW, B 4-y0 — KOHLIEHTPMPOBaHHOW a30THOIN KMCNOTbI U HabnoaanTe 3a Npoucxo-

AsawmM. HemHoro norogs npoBupky ¢ KOHLEHTPUPOBaHHbLIMK KUCIoTamMu crabo HarpewnTe.

O6cyaute pe3ynbTaTthbl,

— B kakux npobupkax B OTCYTCTBUM HarpeBaHusi Bbl Habnaanu nNpu3Haku XMMU4eckomn
peakuumn?

— Yro BbI 3aMeTUNM B NPOBUPKaX C KOHLEHTPUPOBAHHLIMU KUCIIOTaMU NPU UX HarpeBaHun?

= OauHakoBbl N CTENEHU OKUCINEHUS Xenesa B NpoaykTax peakuuin? Movemy?

OtkpoiTHe. JXene3o 11019M U3BECTHO C IPEBHUX BPEMEH.
CreneHb OKHCJIEHHSA JXeJie3a B COSUHEHHUAX B OCHOBHOM +2 U +3.
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ITosoxenue B [lepuoguueckoii cucreme u crpoenune aroma. JKeneszo pacro-
JI0KEHO B 4-oM niepuoje, nmodounon noarpynme VIII rpymmer. DaekTpoHHOE CTpO-
enue ero aroma — 1572s”2p®3s?3p®3d®4s?, 1.¢. xene3o — d-onement. B coeuuennsx
TIpH TI0Tepe 4s” 3IEKTPOHOB OHO TPOSBIAET CTENEHb OKHUCIEHHS +2, a IPH MOTepe
€II€ OJIHOTO ANMEKTPOHA (OAHOTO U3 d=DIIEKTPOHOB) — +3.

Haxoxnenue B npupope. JKene3zo, mocie amOMHHHA, ABISAETCs Hauboiee
pacIpocTpaHEeHHBIM B Ipupojie MetaiuioM (5,1%). Berpedaercs rimaBHsiM 06pazom
B BHJE KHCIOPOAHBIX ¥ CEPHUCTHIX COCAHMHECHHHA. BaKHEHIIMMH U3 HUX SBILTIOTCS:
maznemum Fe;04 (MarHUTHBIN JKene3Hsk), cemamum Fe;O3 (KpacHbIH Kelne3HsK),
aumonum Fe;O3-nHyO (Oypsiii sxenesnsik), nupum FeS; (cepHbI WM jKene3HbIH
kxomuenan) u cudepum FeCOj; (xene3nbri mmat). VIOHEI jkene3a BXOAAT B COCTaB
MHOI'MX MUHEPAJIbHBIX BOJ| M I'eMOIJI00MHA KPOBH.

B AsepbGaiijkaHe jxesne30 BCTpedaercs Ha JlallkecaHCKOM jKelne3HoM 1 Duius-
YaiCKOM ITOJTHMETAIUIHYECKOM MECTOPOKICHHUAX.

MuHepansl xenesa:
rematut (a) u cupgeput (b)

Ilo.uy-lemle. Kene3o MOXKHO IOJIYYHTD 3JICKTPOJIM30M BOJHBIX pacTBOPOB conen
ABYXBAJICHTHOTO JK€JIC3a H BOCCTAHOBJICHUEM €I'0 OKCHUI0B!:

Fe,Os5 + 3Hz—t-—> 2Fe + 3H>0 3Fe;04 + 8Al ' ,9Fe + 4A1,0;

B npoMBINUIEHHOCTH Kene30 (B BUAE YyTyHA M CTalM) I0JIy4aroT BOCCTAHOB-
JIEHHEM, B OCHOBHOM, okcuja xene3a(Ill) MoHookcuom yriepoa:

Fe;0; +3CO - 2Fe +3CO,T
®uzuyeckue cBoicTna. XKeneso — Gnecranuii, cepedpucro-6emoro neera miac-

TUYHBIA MeTaul. XOpOIIO IPOBOAUT TEIUIO M IEKTpU4ecTBO. OHO OTHOCHTCH K
TkesM (p=7,87 r/cM’) ¥ TyromnaBkuM (ts;=1539°C) meramtam. JKeneso nerko
HAMATHUYHBAETCS.

Xumnueckne cBoiicTBa. Xenezo — meraiun cpeaneii aktuBHOCcTH. OHO pearu-
PYET C IPOCTBIMHU U CJIOKHBIMH BELIECTBAMMU:

4) € KHCJIOPOZOM M JPYTHMH HEMETaUIaMU

3Fe + 20, Fe;04 2Fe + 3Cl, L 2FeCl; Fe+S—t, FeS

JKeCJIC3Has OKaJInHa

(8 FeO-Fe;0; crenens oxucnenus xene3a +2 u +3 COOTBETCTBEHHO).

b) ¢ BIaXHBIM BO3IYXOM, a IIpH BBEICOKOH TEMIICpaTypC U C BOASAHBIMU ITapaMu

4Fe+ 6H,0+30, —>4Fe(OH);  3Fe+4H,0 (s —t Fe;04+ 4H, T
N—————

BJIAJKHBIN BO3IYX
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¢) C paCTBOpaMH COJIEH MEHEE aKTUBHBIX METAJIJIOB
Fe + CuSO4 — FeSO4 + Cu
d) ¢ consHOM M pa30aBICHHON CEPHOM KHCIOTaMU
Fe + 2HCl — FeCl, + H,T Fe + H,SOu(pas6.) — FeSOs + HpT

KoH1eHTpupOBaHHOH CEPHON M a30THOHM KUCIIOTAMH KeJ1e30 NMPH OObIYHBIX YCIIO-
BUSX HACCHBHPYeTCSl U C HUMH He pearupyet. [Ipu HarpeBaHHH OHO pearupyer ¢
HUMH CJIEYIOIIUM 00pa3oM:

2Fe + 6H2SO4(xomm.) —t,F 62(504)3 + 3SOzT + 6H,0
Fe + 4HNOj(xorn.) — s Fe(NO3); + NOT + 2H,0

Kucrnotamu o6pasyloTcsi COnv ABYXBANEHTHOrO Xenesa, a Npu CKUraHun xenesa B
XIope Unu HarpeBaHuM ¢ KOHLEHTPUPOBAHHOW CEPHOIN UK a30THOW KUCNOTaMU — CONu
TpexBaneHTHOro xeneaa.

l Wkarynka ananni « Npu genUCTBAM Ha XKeneso COoNsHOW Unn pasbaBneHHON cepHon

Onpenenenne. Onpesenenue nonos Fe*' B pactBope ocHOBEIBaeTCS Ha 06paszo-
BaHMHU KpacHO-Oyporo ocajka ruapoxcuna xenesa(Ill) npu neiicTBuu menoyei, a
TaKKe KPOBABO-KPACHOTO PACTBOpa IPH ACHCTBHM POAAHHIOB, HAIPUMEp, poaa-
HUJIa KaJINs:

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

Kpacno-ﬁyporo useTa PacTBOp KpOBAaBO-KPACHOI'O IIBETa

Jlns onpenenenus nonos Fe?' B pacTsope Takxke HCIONB3YIOT mesiodb. OHAKO B
3TOM ciy4ae obpasyercs 3eleHOBaThlil ocanok ruapokcuna xenesa(Il), koropsri
NOCTENEeHHO OypeeT Ha BO3yXe:

FeCl, + 2KOH — Fe(OH),! + 2KCl

Oxcuppl xene3a — FeO, Fe;O4 u Fe;O3 — TBep/ipIe BenecTBa, HEpaCTBOPUMEBIE B
BOJe, HO pacTBOopuMble B kuciorax. FeO obmamaer ocHoBHbIMH, Fe;O3 — cmabo
ampomeprvimu coiictBamu. Fe;04 (FeO-Fey03) — cMenannbiii OKCH:

FesO4 + 8HCI — FeCl, + 2FeCl; + 4H,0

Oxcup xene3a(Il) momyqaror BoccranoBnennem oxcuma sxenesa(lll), a oxcupg
xene3a(Ill) — TepmudeckuM pasinoxeHueM ruapokcua xenesa(lll), B mpombluieH-
HOCTH — CKMTAHHEM ITHPUTA:

Fe;0; + CO -4, 2Fe0 + CO,T  2Fe(OH); —1» Fe;0; +3H,0
4FeS; + 110,15 2Fe;0; + 8S0,T
Kax amdotrepusiit okcun, Fe,Os pearupyer u ¢ KHCIOTaMH, H C IEI0OYaMH:

Fe;03+ 6HC1 — 2FeCl; +3H,0  Fe;O3+2NaQH 2B, 9N aFeO, + H,O

MeTadeppUT-HATPHA
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I'mapoxcuas! xkeaeza — Fe(OH); u Fe(OH); nonyuaror geiictBueM menodel Ha
PacTBOPEI COJICH BYX~ M TPEXBAIEHTHOTO Jene3a. [ uapokeun xenesa(Ill) momyqaror
TaKKe OKUCICHHEM rujipokcua xenesa(Il):

FeCl,+ 2NaOH — F e(OH)er + 2NaCl 4F C(OH)Z + 2H,0 + O, = 4F e(OH)3
FeCl; + 3NaOH — Fe(OH)3~|r + 3NaCl 2Fe(OH), + H20, — 2Fe(OH);

VpaBHEHHUS CIIpaBa XapaKTepU3yIOT ciocobHocTs HoHOB Fe?' jierko okucmarses.
Fe(OH), npossisier ocnognsie, Fe(OH); — cnabo amghpomepnsvie cBOMCTBa, T.€.
rugpoxcuy xenesa(Ill) 6onee cnaboe ocHoBanue, yem ruapokcu xenesza(ll).

B opraHuame B3pocnoro 4enoseka okono 4-5 r xenesa. XXeneso —
cocTaBHas YacTb remorniobvHa KpoBu, NEPEeHOCALLEro KUcnopoa us ner-

KUX K Knetkam. MHorve depmeHTbl — coeavHeHus xenesa. Havbonee
Goratbl Xene3om neyveHb u cenesexka. lNpyu ManokpoBUM peKOMeHAYIT
nuy, GoraTyio xene3om (rpeyky, A6nokun, NUCTbsa canara).

* 3rIeMeHTbl NOBGOYHLIX NOArPyNnn * reMaTuT * CUAEPUT * HaMarHu=
YMBaHMeE * pogaHMA Kanus

_ MpumeHeHWe U NpoBepKa 3HaHUN

1. ITo xakoii cxeMe KeJ1e30 He MoxKeT oOpazoBaTbes?

A) FeOs+ Hy L B) Fe:03 + Al C) Fes0s + Al
D) Fe;Ost+ Cu—> E) FesO4t+ CO—
2. C noMombI0 KAKOro BelecTBa MOKHO onpeaeauTs nonsl Fe?* u Fe’' B pacTsope?
A) H2S04 B) KOH C)KCl D) HNOs E) Cl

3. 3aBepiHTe CXeMBbI H OTMEThTE YPaBHEHHs peaKlHi, B KOTOPbIX 06pasyiorcs cosu II-Basient-
HOTO KeJie3a.
1. Fe + HNOs(kon1.) ——
2. Fe + HCl(kxoH1.) —>
3. Fe + H2SO4(pas36.) —
4. Fe + H2SO4(konu.) ——
5.Fe+Ch—

4. ITouemy 3/1eMeHTbI NOOOYHBIX NOATPYNN 4—7-I0 IepHOI0B Ha3bIBalOTCHA d- H f-3;1emMenTaMu?

5. ITo kakoMy (H3HYECKOMY CBOMCTBY 7KeJie3a ero MOKHO OTIMYHTH OT GOJILIIMHCTBA APYTHX
MeTa10B?

6. Kakast u3 creneneii okuciaenus +2 wiu +3 6oJiee XapaKkTepHa VISl coeTHHeH I skelre3a? B kakom
H3 3THX COCTOSIHHI OKMCJICHHS, COe/IHHEHHUS JKelie3a DoJiee yCTOHYMBLI HA BO3yXe?

7. Macca xej1e3HOH IUIaCTHHBI, ONYUIEHHOMH B pacTBop cyiasdara menu(Il), yBesmuniacs
Ha 0,2 r. Beruuciure, CKOJIBKO PAMMOB Me/IH BbIIEJIH/IOCH HA NIOBEPXHOCTH KeJIe3HOH
mwiactunbi? A(Fe) = 56, A{(Cu) = 64.

8. CocTaBbTe ypaBHeHHS NPeBpaLIeHUH.

1. Fex0s —» Fe —25 FeCl, —>» Fe(OH), —%» FeO -, FeSOs —%, FeCl

2.Fe —L; FeCls —2 Fe(OH)s ——» Fex03 —4» Fex(SO0s)s —=» Fe(SCN)s
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a nPOVIBBO,l]CTBO YYIryYHA U CTAIU

— B kKakom Buge Xene3o o6bIYHO UCTIONbL3yeTcs B TexHuKke? Moyemy?
¢ —Tloyemy 4yryH v cTanb NONY4aloT He U3 YUCTOTO XKereaa, a U3 XenesHbIX pya?

* Yyzyn — cnnae dicenesa, cooepaicawuti om 2 0o 4% yanepooa, a maxaice Kpem-
Hus, mapzanya, ocgopa u cepul.

Ha ocHoBaHuu ypaBHeHUn
NPOLECCOoB, NPOTEKAKOLLMX B JOMHE,
OTBETbTE Ha BOMPOCh!.

— MNoyemy B JOMHY (CBEPXY)
BHa4are rnofatT He pyay, a KOKc?

— Npw kakon TemnepaType
Ha4yMHaeTCs BOCCTAHOBNEHUe
pyAbI?

— MNMouyemy B gOMHe TemnepaTypa
noaHumaeTtcs Bbiwe 800°C?

— B kakoi nocnegosaTenbHOCTH
WU3MEHSIETCSA COCTaB pyabl Npu
BoccTaHosneHuu Fe,0,?

(a) NomeHHasi nevk

Uyryn nomy4aiot B domenHou neyu (). Jlnsg nomydenus 4yryHa B IOMHY 3arpy-
JKarT 1o ouyepean — BHavane xoke (C), 3areM cMech orcenesrou pyowr (Fe,Os umm
Fes304) ¢ ghrrocom (06b1an0 CaCOs). Cuuzy noMHbI nojaercst Harpetsii 10 800°C u
oborameHHbIH KucioponoM BosayX. Ilox neHcTBHEM MOJOrPETOro BO3JyXa KOKC
9K30TEPMHYECKHU CTOPAET, U, Temieparypa nossimaercs 10 1500°C (yp. 1).

O6pasyroumiicsi CO,, pearupys ¢ pacKaJeHHBIM yriieM, 00pa3yeT MoHOOKCUO ye-
nepooda (yp. 2), KOTOpbIM BOCCTAHABIIMBAET OKCHUJIBI JKeje3a 10 CBOOOIHOro MeTauia
(yp.3-5; cm. cx. momusl). (B BoccTaHOBIEHMH Xere3a yJacTBYeT TaKKe ¥ KOKC).

(1) C+0,—CO, (2) CO,+C /—2CO

Yactp Keje3za, pearupys ¢ pacCKaJIeHHBIM KOKCOM U MOHOOKCUOOM y2nepooa,
obpasyert kapbun xenesa (nementur) FesC:

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

Hapsiay ¢ BeIIIEyKa3aHHBIMH ITPOIIECCAaMH, IPOTEKAET U BOCCTAHOBJIEHHE KpeM-
HMs1, Maprauia, pocdopa 1 cepbl U3 UX COSAMHEHHN. DTH COCMHEHHS IPUCYTCTBYIOT
B BHJIE TYTOIUTaBKUX IIPUMECEH B COCTABE IIyCTOM IOPOJBI PY/Ibl M KOKCA:
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(8) Si0, + 2C—t, Si+2CO% (9) MnO +C—t, Mn+CO?t
nycras nopoja nycras nopoja
(10) Cay(PO,),+5C—L>2P+3Ca0O+5COT (11) FeS, -t FeS+S
nmycTas mopoja mycTas nopoza

Takum o6pazom, oOpasyiomnuecs B X0/e JOMEHHOTO MpoLecca kpemiuui, gocgop,
cepa u mapzamey, a TAKOKE yemenmum U y21epoo, pacTBOPSAICH B PACIUIABICHHOM
Kerese, 00pasyIoT HcuoKull wyeyH.

' ~N
[Hkarynka anannin « HeBOCCTaHOBNEHHYIO YacTb NyCcTOW NopoAbl yAansitoT ¢ NOMo-
wibto ontoca B BUAe wsiakos. Ecnu nycrtas nopoaa cocToUT U3 AUOKCUAA KPEMHUS, TO
B KayecTBe hnoca UCNOoNb3yT U3BECTHAK MK AonomuT (v Hao6opoT):

CaCO; —» CaO + CO2t CaO + Si0, ——» CaSiO;
o ——— St o ———
dmoc TycTas mopojia  [ulaK
CaCO; -MgCO; +  2Si0, — 5 CaSiO; + MgSiO; +2C0,T
-3 "5~ e < T S— 2
¢moc (omoMuT) nycras nopoza TLIAK

O6pasytowmecs nerkonnaekue Lnaku, cobupascb Ha MOBEPXHOCTU YyryHa, 3aliu-

LLAIOT ero OT OKUCIEHUS.

Bbixogsawmin U3 AOMHbI ra3 HasblBaeTcsi oMeHHbIM 2a3om. OH coctout u3 CO, N2 un

CO2. Ero ucnonbaytoT B pereHepartopax Ans HarpesaHus Bo3ayxa, BAyBaeMoro B IOMHY.

[ins yckopeHus peakumii, NpoTekatoWwmx B AOMHE, BbINOMNHAETCA creayiolee:

1. Bo3dyx, edyeaembil 8 00MHy, o602aujaemcsi KUCSIOPOOGOM U Hazpesaemcsi 8 peze-
Hepamopax.

2. B domHy, Hapsdy ¢ 8030yxom, e0ysaemcs u npupodHbIl 2a3 (CH4); 8 peaynsmame
8 doMHe ygenu4usaemcs KoHUeHmpauyusi goccmaHosumens (CO) u dononHumers-
HO rosienisiemcsi Hoebil soccmaHosumerns (Hz):

»CO; + C -5 2C0

CHs+20; -4 cé); + 2H:0
H0 + C -5 CO+H,
3. Py0a o6ozawaemcsi.
4. Yacmuupl pyobl, Kokca u ¢hmoca obpabamsigatomcss 00 0bpa3osaHusi Kyckoe
onpedesnieHHbIX ONMUMasbHbIX Pa3Mepos.

Taxum o6pazoM, cywyHocme (Xumuyeckas) 0oOMeHHO20 NPoYecca COCNOUm 6 80C-
CMAaHOBNeHUU JHcele3HOU PYObl MOHOOKCUOOM Y2iepood.

Pasnuyaror 9yryH cepoii u 6enviii. Cepolii YyTyH Ha3bIBAIOT TUMEUHBIM YY2YHOM,
a benviii — nepedenvHuim. Cepblil UyT'YH COAEPIKHUT B CBOEM COCTaBE YIIIEPO/ B BHIE
rpaduTa. B TeXHHKE U3 HETO H3TOTABIMBAIOT TPYOBI, IETAJIN MAIIMH B CTAHKOB, Oa-
Tapeu OTOIUICHHS.

B cocraBe 6en020 uyzyna yriepoj COAepKUTCA B BUIE IIeMEHTHTA. benblil ayryH
B OCHOBHOM HCIIOJIb3YIOT /ISl IPOU3BO/ICTBA CTAJIH.

e Cmanwv — cnnag dacenesa, cooepyxcawuti om 0,1 0o 2% yznepooa u ¢ manvix
Konuvecmeax opyaue npumecu (Si, Mn, S, P).
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. AeaTenbHOCTb Mpoun3BoAcTBO CTanM U3 YyryHa

lMony4yeHue cmanu u3 Yyy2yHa cocmoum 8 ydaneHuu rnpumecel nymem ux OKUCIeHUS.
3Hasi amo, omeembme Ha 80pPOCHI.

—ne Gonblie maccoBas Aons xenesa— B ctanu unn yryHe? O6ocHyiiTe Ball OTBeT.

— Kakue Tvnbl okengos obpasytoTes B xoae npoussocTea cranu? Moyemy?

— Kakue Tnbl — 9K30=- MNn 3HAOTEPMUYECKUE peakLymn, B OCHOBHOM, npoTekatoT? Moyemy?
— Kak BnusieT npucyTcTeue yrnepoga Ha cBoucTea ctanu?

ITomyuenune cranu u3 4yryHa cCOCTOMT B ynanenuu npumeceii — C, S, P, Siu gp.,
COJIEPIKAIMXCS B COCTABE YyTyHa. ITO JOCTUTAETCA MyTEM UX OKHCIICHHS.

[kartynka anannin » Cogepxanue doccgopa v cepbl B cocTaBe YyryHa oco6eHHO
HexenaTenbHO, MOCKoNbKy ¢hocchop MpuaaeT cTanu XpynkocTb npu ob6paboTtke B
06bI4HbIX YCNOBUSAX, a cepa — Npu ropsiyein MexaHuyeckon obpaboTtke. Moatomy B
NpOU3BOACTBE CTanM CTapatloTcsi MO BO3MOXHOCTU NOMHee UX yaanuTb.

OcCHOBY IIPOM3BOJCTBA CTAallH COCTABIIIOT HIDKEIpUBEAeHHbIE peakiun. Cie-
JYET OTMETHTb, YTO NOCKOJIBKY B XOJI€ Ipolecca 00pa3yeTcs MHOTO OKCH/IA XKeJe-
3a(I), To oH TaKxe, HapAy C KMCIOPOIOM, Y9aCTBYET B OKHCIIEHHHU TIPHUMECEH:

2C+ 0, -%2CO 2Mn + O, — 2MnO Si+0; 1 SiO;
4P + 50,1 2P,0s S +0; 15 S0, 2Fe + 0, -4 2Fe0

Oxcupl kpeMHUS ¥ hochopa yIalnsroTes ¢ MOMOIBIO W3BECTHAKA B BUIE IIIAKOB:
CaCOs+Si0, -4 CaSiO; + CO,T  3CaCO; +P,0s — Ca;3(POy), +3CO,T
N P

nJiaK nIaK

Jna momHoro BoccraHoBneHus okcupa kenesza(ll), B paciuiaBieHHYIO cTalb
J100aBIISI0T BOCCTAHOBUTEIIHN, HANIPUMED, heppomapeaney (wiu heppoxpom, crp. 51).
®deppomapraner, CIUIaB jkejle3a ¢ MapraiueM. MapraHel, OTHHMas KUCIOPOJ Y
oxcupa xene3a(ll), npespamaercs B okcun mapranua(ll) u, coepunsisics ¢ SiO,,
yJanseTcs B BUJE [IIaKa:

FeO + Mn —> MnO + Fe MnO + SiO, -4 MnSiO,

1aK
W3 gyryHa cTanb Moxy4aioT TPeMs CIOCOOAMH — MApmMeHO8CKUM, KUCIOPOOHO-

KOHBEPMOPHBIM U INEKMPOMEPMULECKUM.

Mapmenosckum cnocobom mpouecc OCyLIECTBISAIOT B MApTEHOBCKHMX Ieyax,
COCTOSIIIMX M3 BaHHEI M 4-X pereHepaTtopoB. /s mojmep:kanus BEICOKOW TeMIIe-
patypsl (1700—1750°C) B BaHHE HaJ 9yT'yHOM C)KUTalOT rOplodMii ra3. B Baumy,
COJICPIKANIYIO KUK 9yTyH, J00aBIsIOT TakxKe KeJIe3HbIH JIoM u pyay. B atom
cirydae B okucieHud npumeceii uyrysa (C, S, P, Si) yuactByeT u kucinopon, coaep-
JKaIuics B OTUX A00aBKax.

ITpenmyImecTBO MapTEHOBCKOrO criocoba, ro CpaBHEHMIO C JBYMS IPYTUMH CIIO-
cobamu, COCTOUT B TOM, YTO MPOLIECC NEPEPAbOTKU YyTyHA MOXKHO JIETKO KOHTPOJIH-
pOBaTh ¥ NONydYaTh CTATH Pa3IM4YHBIX Mapok. IIpomommkurensHocTh mporecca 6—8
YacoB.
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IIpeuMyILecTBO KUCIOPOOHO-KOHBEPMOPHO20 CTIOCO0a COCTOMT B TOM, YTO OH
skoHoMu4eH. Heobxomumas ms npomecca temneparypa (1700-1750°C) mocrura-
€TCsl B pe3yJIbTaTe 3K30TCPMHYECKUX PEAKIMIA OKUCIICHUS IPUMECEH H B KOHBEPTOPE
CkuraHue TorMBa He TpeOyercsa. Ilo cpaBHEHHMIO ¢ MapTEHOBCKHM CIIOCOOOM,

npolEece 3aKaHIMBaeTCs ObIcTpee.

B snexmpomepmuneckom cnocobe ¢ 1o-
MOILIBIO DICKTPHYECKOM HYTM JOCTHUTACTCS
Gonee BBICOKas Temmeparypa (2000°C), 4eM B
JBYX JIpPyTHX criocobax. 1o Mmo3Bossier nory-
9aTh BBICOKOKAUYECTBEHHBIC JIETUPOBAHHBIE
cramm. ITomumo 3TOrO, COOpYKEHHE AIEKTPO-
niedei 06XoauTCs JemeBlie, a MPOLECcC BhIl-
JIaBKHU CTaJIM 3aBepluaeTcs ObicTpee.

o=

5
Wrarynka 2nanmnn » OCHOBOMNOMOXK-
HWKOM  KUCIOPOAHO-KOHBEPTOPHOIO
crnocoba Obin aHrMUIUCKUA  YYEeHbIN
I.Beccemep. B atom cnocobe kuc-
nopog unu Bo3ayx oboralleHHbIN
Kucrnopoaom nog gasneHvem B 1MIMa
CHU3y KOHBepTopa rpyLUeBUAHON
opMbl, HarHeTaeTcs BHYTpb pac-
cnnaeneHHoro 4yryHa. [ins ypane-
HUA npuMecel B BuAOe LWnaka B

CaoticTBa cTanu. Yem 6obiie yriaepona
B CTaJH, TeM cTainb TBEpke. Craib, copepixka-
mas 0,7-1,3% yriepoaa, Ha3bIBaCTCS UH-
cmpymenmanvhol. VIHCTpYMEHTBI, H3rOTOB-
JICHHBIE W3 TaKOM CTalM, HMCIONB3YIOT IS
06paboTku JepeBa, 1acTMacchl, METALIOB.
Cramu, cogepxanue 0,3-0,7% yrnepoaa, Ha-
3BIBAIOT KOHCMPYKYuoHHbiMu. VI3 HUX OTIH-
BaIOT JKEJIC3HOIOPOKHBIC PEIIBCHI, OCH, BaJbl.

KOHBEPTOP A06aBNAIOT U3BECTHSK.

/7 \ \ JKujixuit uyrys
Bosnyx+0O:

KucnopoaHbin
KOHBepTOp

Cranb, cogepxamas menee 0,3% yrnepoaa,
JIETKO KYC€TCs, IITAMITYCTCA, CBapPlBaeTCﬂ Hu pe)lceTcx. W3 Hee n3roToBIMBAIOT Ky30Ba
aBTOMOOMIIEH, KOpITyca KOMITBIOTEPOB, JIMCTHI KPOBEIBHOTO MaTepHaa.

* Xene3Has pyAa ° KOKC * (orioc ¢ Wnak * nycras nopopa © IMTeNHbIA U
| nepepenbHbIN YYryH * UHCTPYMEHTaNbHaA U KOHCTPYKLIMOHHAA cTanb

_ lMpumeHeHue U NpoBepKa 3HaAHUNA

1. Kakue 13 nepeyHc/JIeHHBIX BeLIECTB HCHOJIL3YIOTCS B IPOH3BOACTBE YyryHa?
1. droc 2. Kene3Has pyaa 3. nmutak 4. xokc
A)1,234 B) Tonbko 2 C)234 D) 1,24 E) 1,23

2. Ilo xkakoii cxeme npotexkaet Boccranonienue Fe:Os B npoussojcTBe yyryna?
A) Fe203— FeO — Fe B) Fe203— Fe;04s—> Fe  C) Fe203— Fe;0s— FeO — Fe
D) Fe205— FeO —Fe30s—Fe  E) Fe:03— FesOs— Fex03— FeO — Fe

3. B 4eM COCTOHT POJIb KOKCa B JOMeHHOM mnpoiuecce? MosKHO JIH B X0/ie JOMEHHOI'0 Ipo-
necca NOJIyYHTh YHCTOE Kesie30?

4. Kaxosa pous ¢uiioca B 1omeHHOM nponecce? Eciiu ese3nasn pyaa B Bujie IyCToi HOPOAbI
COeP/KHT H3BECTHIAK, TO YTO CJIeyeT HCIO0Ib30BaTh B KadecTBe durioca?

5. Ilepeunc/inTe OTJIMYHTEIbHBIE 0COOEHHOCTH TPeX cnocofoB nepepaboTKH YyryHa B CTajb.
6. IoueMmy skeJie30 HCHOJNb3YeTCs B OCHOBHOM B BH/Ie YYI'YHA U cTanu?

7. CocTaBbTe ypaBHEHHs! peaKiuuii, IPOTEKAIIIMX B X0/1e NPOU3BOJCTBA CTAIM U3 YyryHa.
8. Kakue yc/I0BHS BBINOJIHAOTCS Ui YCKOPEHHSI JOMEHHOr0 npouecca?

9. YeM 10 COCTABY OTIHYACTCS HHCTPYMEHTAIBHAS CTAIb 0T KOHCTPYKIHOHHOH cTam?
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MEﬂb, LUHK U XPOM

.’ = MNoyemy aneKTponpoBoAa, TeENNoo6GMeHHbIe annapaTtb! U3roTaBNMBaloT U3 Megu?
@ =Touemy psg yKpaleHUn M3roTaBNMBaloT U3 Crnasa Meau C ONIOBOM — 6POH3LI?

 WESRCLTLCIS N HekoTophie XMMUYecKue CBOMCTBA Meau

OGecneyeHue: MeaHbI NPOBOA, CNUPTOBKA, COMsAHAs KUCMOTa, NMOPOLIKA Meau W Cepbl,

npobupka, cTakaH, Boaa.

Xopa pabotbli:

a) HarpenTe MeaHbIn NPOBOA, HA CNIMPTOBKE, MOKa ero NOBEPXHOCTb HE MOKPOeTCA YepHbIM
HaneTom, 1 ONyCcTUTE B CONSHYIO KUCIOTY, Creas 3a TEM, YTO NPOUCXOAMUT.

b) cmecb nopoLukoB meau u cepbl Maccon npumepHo 0,5 r, B npobupke Harpente cnup-
TOBKOI, NOKa HE Ha4YHETCs MNaBfeHue cepbl, NOCNe Yero npekpaTuTe HarpeeBaHue.
CopepxvuMoe Npobupku nocne oxnaxaeHusi nepeckinsTe B BOAY.

O6cyauTe pesynbTaThl,

— MNoyemy Ha NOBEpPXHOCTU MEAHOM NPOBONOKN 0Bpa3syeTcs YepHbIv HaneT?

— Y70 NpoMCXOANT C YEPHBLIM HaNeToM NPOBONOKY B consiHou kucnote? Moyemy?

— HazoBuTe BellecTBO, o6pasytoLieeca n3 meau u cepbl? PactBopsieTcs nv oHO B Boae?

— K KakuM Tunam peakumit OTHOCATCS NPOBEAEHHbIE peakumn? CocTaBbTe UX YpaBHEHUS.

OTkpsiTHE. Me/ib H3BECTHA C APCBHEHIIMX BPEMEH.

CreneHb OKHCJIEHUS] ME/IM B cOequHEHMsIX +1 u +2.

IMono:xenue B Ilepuoanyeckoii cucreme H crpoeHue aroma. Menp pacro-
JI0KeHa B 4-M niepuoie, modouno noarpynmne [ rpynmet. DeKTpOHHOE CTPOSHHUE €€
aroma: 15°2s*2p°® 3s*3p®3d'%s’. 3a cuer 4s' snekTpoHa Menb NPOSBIAET CTENCHb
okucnenus +1. Ilpu yuactum B 0Opa3oBaHMM XUMHYECKON CBS3HM €IIE OIHOTO
anekTpoHa (oHoro u3 3d-), Meab NPOSBIISET CTENEHL OKUCICHHS +2.

Haxoxnaenne B mpupoje. Mejib B IpUpoJIE BCTPEYaeTCs, IIABHBIM 00pa3oM, B
BUJIe coeiuHeHu#. Baxxueitmme ee munepainst — kynpum Cu,0, meonwiil 6aeck CusS,
meonwii konwedan CuFeS; u manaxum (CuOH),CO;. UHoraa mens BcTpedaeTcs B
cBOOOTHOM COCTOSIHUM — B BHJE caumkog. B AsepOaiikane Meb BCTpEYacTCs B
ocHOBHOM Ha ®unuzyaiickoMm u Kenabekckom MeCTOPOXKIECHHSX.

Muxepanb! megu:

a— manaxur

b — MeaHbIn KonyegaH

C = u3genve U3 manaxura

INosy4yenue. B npoMEBIUIEHHOCTH Me/b NONMYYal0T U3 MEJHOro Giiecka B JBe
craauu: BHavyaine mejHbiid 6ieck CuS npespamaercs B okcup Meau(I), koropbri
nanee pearupyet ¢ u30s1TkoM Cu,S:

2Cu,S + 30,4 2Cu,0 + 280,71 2Cu0 + CuS - 6Cu + SO, T

Jist nonmyvenus 6osiee YHCTOH MEIM UCTIONIB3YIOT METO/ DIIEKTPOJIN3a.
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duznyeckue cBoiicrea. Meap — IIaCTUYHBIA METaJI CBETIIO-PO30BOIO IIBETA,
JI0CTaTO4HO MsTKuit. OH OTHOCHTCS K TskenbM (p=8,96 r/cM’) M TyromiaBkum
(t1x=1083°C) merayutam. Meap XOpoIIo MPOBOIHT IIEKTPHIECTBO.

Xumuyeckue cBorcra. Ha cyxoMm Bo3yxe v Ipy 0ObIMHON TeMIIEpaType Me/Ib
He wm3MeHsercs. IIpum BBICOKMX TeMmepaTypax OHAa pPEarHpyeT C IMPOCTHIMH H
CJIOKHBIMH BeIecTBaMHU. M3 KHCIOT Me/ib pearupyeT JIMIIb ¢ KACIOTaMU-OKHCITH-
TensMH (a30THOM M KOHLEHTPUPOBAHHOW CEPHOM KHCIOTAMHK):

Cu+ Cl,— CuCl, 2Cu+ 0,1, 2Cu0 Cu+S 5 CuS

Cu + 2H,SO4(xomm) —t» CuSO4+ SO, T + 2H,0
Cu + 4HNOs(xonn.) = Cu(NOs),+ 2NO,T + 2H,0

Ilkatynka 3HaHdmi » Ha BnaXHOM BO3dyxe, B pesynbTaTe OKUCIIeHUS KUCIOPOAOM
BO3JyXa — Ha NOBEpPXHOCTV Meau obpasyeTcs HaneT 3eneHoro LBeTa, COCTOSILLMA U3
rugpokcokapboHaTta meau(ll) (CuOH)2COa:

S 2Cu + O2 + H20 + CO2— (CuOH)2CO3
rugpokcokap6oHat meau(ll) (coctasHas yacte manaxura)

IIpumenenne. Yucras Me/lb MPUMEHSIETCS ISl U3TOTOBJIEHUS 3JIEKTPOIPOBO/IOB,
kaberell, paCTBOPUMBIX aHOJIOB (JIEKTPOIOB), a TAKXKE B TEINIOOOMEHHBIX amaparax.
Ona ucnons3yercs B IIPOM3BOJICTBE Pa3IMYHEIX CIUIABOB (J1aTyHb, OpOH3a U Ip.).

Menubiii kynopoc CuSO4-5H>0 uenonb3yror aist 60pb0bI € CENbCKOX03MHCTBEH=
HBIMH BPEIUTEISIMU.

.’ — Mouyemy AnsA 3aWUTbI METANNIMYECKUX U3AENUIA OT KOPPO3UU UX NOBEPXHOCTL
& NOKPbLIBAKOT IUHKOM?

\ | HdeaTenbHOCTb | BsaumopgeiicTeMe LMHKA C KNCNOTaMK 1 Wwenovamm

O6ecneyeHue: aBe NPOBUPKKM, KOHLIEHTPUPOBAHHAsA COMNsIHAas KUCNOTa, KOHLEHTPUPOBaH-
Hbi pactBop NaOH.

Xopa pa6oTbl: B oaHy 13 AByx npobypok, coaepalymx no oOgHOW rpaHyne LuHKa, Hanei=
Te 2=3 MN CONSAHOM KUCMNOTbI, B APYryto — CTOnNbKO Xe pactsopa NaOH v HabniopanTte 3a
NPOUCXOAALLUM.

O6cyauTte pesynbTaTthl.

— Kakue Bu3yanbHble U3MEHEHUS NPOUCXOAUNN B Kaxxaon npobupke?

— Kakoe cBOWCTBO LMHKa OTpaxatoT SBNeHuns, npousoLuealuve B npobupkax?

— CocTaBbTe ypaBHeHUs1 peakuuii, KoTopble Bbinu ocyLLeCTBNEHbI.

OrkpeiTHe. [[UHK B BH/IE CIJIaBOB C MEIBIO U3BECTEH C JPEBHEHIINX BPEMEH.

Crenenb OKHCJICHHS [IUHKA B COCIUMHCHHAX +2.

B Ilepuoauyeckoil cucTeMe LMHK paclojiokKeH B 4-M IEpUoje, MOOOYHOM
noarpymme I1 rpymms. DrekTporHOe cTpoenue ero atoma: 1s°2s2p®3s?3p®3d'%4s?.

Haxoxxaenue B npupoje. [[MHK B mpupojie BCTpeyaeTcs TOJIBKO B BHJE COe-
JUHEHUI; HanpuMep, cpanepum ZnS, zanmen ZnCO;3 (UWMHKOBBIH IIIIAT) U JIP.

B Asepbaiipkane IMHK BCTpeYaeTcs, B OCHOBHOM, Ha I FOMIOIIITMHCKOM CBHHIIOBO-
1mHKoBOM (HaxupiBan) 1 OHIN3YAHCKOM NOIMMETAUIMYECKOM MECTOPOXKICHUSX.
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ITonyyenne. B npoMBINIUIEHHOCTH IIMHK IOTY4al0T U3 caiepura B 2 CTaUu:
2ZnS + 30,1 2Zn0 +2S0,T ZnO +C -4, Zn+COT

®usmueckue cBoiicTBA. L[HHK —IerkonaBkuii (t,=419,5°C), soxensiii (p=7,1 r/em’)
LBETHOM MeTain roixyboBaro-cepedpuctoro nsera. [Ipu o6bruHOM TeMnepaType oH
xpynku#i, npu 100 — 150°C nerxo npokarsiBaercs B iaucThl. Beime 200°C munHk
CHOBA CTAHOBHUTCS XPYIIKHM.

Xumuayeckue cBoiicTBa. IIpy OOBIYHBIX YCIOBHAX IIMHK OKHCIIACTCSA KHCIOPO-
JIOM BO3/1yXa M IIOKPBIBACTCS IIPOYHON OKCUIHOM IUIeHKOH. ITeHka npu o6bvHbIX
YCIOBHSIX 3alIMINAET UUHK OT €r0 JAJbHEHINEro OKUCICHUS U B3aUMOJECHCTBHSA C
BOJI0M. [Tpn HarpeBaHMU MHK pearupyeT ¢ MPOCTHIMU M CIIOKHBIMH BEIIECTBAMH:

Zn+ Cl,—Y5 ZnCl, Zn + S, 7ZnS
2Zn+ 0,4, 2Zn0O Znepacc) + HyO(map) —4» ZnO + H,T

N3 pa3baBieHHONW CEpHOM KHCIOTHI IMHK BBITECHACT BOJOPOM; C KOHLICHTPH-
POBAHHOM KHCIOTOM, B 3aBUCUMOCTU OT YCIIOBHH — KOHLICHTPALUU KHCIOTHI U
TeMIIepaTypsl — HUHK pearupyet, Beigenss HyS, SO, wmm S:

37Zn +4H,S04 —L53ZnS0, + Sd + 4H,0

C KOHIIEHTPHPOBAHHON a30THOM KHCIIOTOM IIMHK pearupyert, Beiaensas NO:

3Zn +8HNO; —-53Zn(NOs), + 2NOT + 4H,0
Kak u amoMuHMI, OUHK pearupyeT ¢ KHCIOTaMH M Imeinodamu. B obeux
peaKIMsX BBIICIACTCS BOJOPOJL:

Zn + 2HC1-2255 ZnCl, + H, T 7Zn + 2NaQH —swasienne | Na 700, + H,T
IIPlHKaT-HanPIX

Zn + 2NaOH + 2H,0 %55 Na,[Zn(OH)s] + H,T

TETPAaruIPOKCOIMHKAT HATPHS

Oxcuz ¥ THAPOKCH/L ITMHKA — aM(pOTEPHBIE COSTUHEHUSI.

IIpumenenus. [Tockonbky, OKCHAHAS TUIEHKA, 00Opa3yromascs Ha MMOBEPXHOCTH
LIMHKA YCTOMYMBA 10 OTHOIICHHIO K KACIIOPOTY BO3/yXa U BOJIE, TO LIMHK UCIIOIB3YIOT
B Ka4eCTBE 3aIIUTHOIO NOKPBITHS OT KOppo3uu. M3-3a XpYIKOCTU LIMHK IPUMEHAETCS
B OCHOBHOM B BHJIE CIUIaBOB, HaIpUMeEp, B BUJE JIATYHH — CIUIaBa ¢ Meabio. ZnO
NIPUMEHSAETCS B Ka4eCTBE OEII0N KpacKu — YyuHKO8blx benu.

OnpenensiioT uoHsl Zn>' B pacTBOpe 1O BHINAJEHUIO GEIOr0 OCagKa rHAPO-
KCHIa-IIMHKA [10]] JeHCTBUEM LIETIOYH, PACTBOPSIOLIETOCS B H30BITKE IEIIOYH:

ZnCl, + 2NaOH — Zn(OH),4 + 2NaCl;  Zn(OH){ + 2NaOH — Na,[Zn(OH)4]

Saeilaee il Livek BxoguT B cocTae 6onee 200 depmeHTOB. OH SIBRISieTCS COCTaBHOM
YacTbio UHCYNWHA, PErynupyoLLEero coaepXxaHue caxapa B KpOBW, pery-
NMpYET POCT YernoBeka, rpaeT BaXxxHyto porb B (hOPMMPOBaHUM ckeneTa n
MMMYHHON cucTembl. LIHK BXOAUT B COCTaB OBCa, MLIEHULbI, FPeYku,
ropoxa, KegpoBOro opexa, MnaBreHHoro celpa, apaxuca, daconu. OH
TaKKe CoAepXUTca B roBaavHe, 6apaHunHe, B MACe MHAENKN.
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‘) — Moyemy B Nnpou3BOACTBE CNIIABOB LWWMPOKO UCMNOSbL3YIOT XpOM?
¢ =B yeM cocTouT ponb Xpoma B HepXaBeloLen cranm?

‘ Mony4yenue rugpokcuaa xpoma(lll) u ero ceomcrTea

O6ecneyeHue: pacTeopsbl cynbdata xpoma(lll), rapokcuaa HaTpus, consiHas KUcrnoTa,
LwTaTMB ¢ NpobupKamm.
Xop paboTbli: B Tpy Npobupku Haneinte no 5—6 mn pacteopa cynbgarta xpoma(lll); B ogHy
npobupKy ¢ pacTBOPOM OMNYCTUTE CUHIOK NakMycoByto 6ymaxky, B ABe Apyrve aobasbTe
no Kannsm pacTeop LUenoyu Ao BbinageHus ocaaka u Habnogante 3a usmeHeHusimu. B
ofHy npobupky ¢ ocagkom Ao6aBbTe MO KannsiM CONsIHYIO KWCMOTY, a BO BTOPYIO —
pacTBOp LMoY A0 MOHOro pacTBOPEHUA 0CafKOoB.
O6cyauTte pesynbTaThbl.
— MoyeMmy cuHsAs okpacka nakmycoBoi Bymadkkn usmeHsietca? Yto npoucxoauT C Conbto
B BOAHOM pacTtsope?
— Kakoro useTta ocafgok 1 kakomy BELLEeCTBY OH COOTBETCTBYET?
— Kakvumu ceoricteamu obnagaet rugpokena xpoma(lll)? Oteet Baw o6ocHyiiTe u
COCTaBbTE YpaBHEHWUSA COOTBETCTBYIOLLMX peaKLUii.
— ObnagaeTt nu aTuMuK xe ceoicteamu u okeug xpoma(lll)?
— Kak Bbl gymaeTe, Kakumu cBorcTBamu obnagatoT okCuabl U rMapoKeuabl ABYX- U LLECTK-
BaneHTHoro xpoma?

OrkpeiTHe. XpoM 661 OTKPHIT B 1797 . ppaniysckum xumukoM JI. BokiieHOM.

Crenenb OKHCJIEHHS] XpOMA B COSJUHECHHAX, B OCHOBHOM, 12, +3 1 +6.

B Ilepuoanyeckoii cMcTeMe XpOM pacloliOKeH B 4-M Tepuoje, mobodHon
noarpyie VI rpymmsl. DIeKTpoHHOE CTpoeHHUe ero atoma — 15°2s?2p®3s?3p°3d°4s!.

Haxoxxnenue B npupoje. XpoM B IIPUPOJE BCTPEIAETCS TOJIBKO B BHUAE COEIU-
HeHuH. Baxkaelmmmit ero MUHepa — xpomucmotii sHcenesHsax Wi xpomum sxceneza (11)
FeO-Cr,03 [wm Fe(CrO;):]. B npupoje oH Takke BCTpedaeTcs B BUAE OKCHIA
xpoma(Ill) u gpyrux ero coeuHEHUH.

ITosryuyenmne. Ilpu Boccranosnennu xpomuta xenesa(ll) yrinem obpasyercs cruias
Kelesa U Xxpoma — ¢peppoxpom. J1ns nonydeHus yucroro xpoma okcua xpoma(Ill)
BOCCTAHABIHBAIOT ATFOMUHHEM:

FeO-Cr,05 +4C —» Fe+2Cr +4COT  Cr0s+2A1-t, ALOs + 2Cr
$eppoxpom

®u3zuyeckue ¢BoiicTBa. XpoM — METaLI CEPOBATO-0ENIOro 1IBETa ¢ METAJUIUYe-
CKHM OJIECKOM; XOPOIIIO IPOBOAUT MIEKTPUIECTBO U TEII0. OTHOCHTCS K TSKEIIBIM
(p = 7,19 r/c™®) u TyrommaBkuM (t, = 1890°C) Metamtam. XpoM — camblif TBEpIbIi
METaII.

Xumnyeckune cBoiicTBa. IIpu 0ObIMHBIX YCIOBUAX MOBEPXHOCTH XPOMa MOKPbI-
BaEeTCs, OYEHb YCTOWYMBON K KOoppo3uu, okcuaHou mienkor Cr,0s. ITosromy, Bo
BJIQKHOM BO3JyX€ XpOM HE MOJABEPracTcs M3MEHECHHUIO. A30THOH M KOHLIEHTPH-
POBaHHOW CEPHOM KHCIIOTaMM XPOM IacCHBHpYeTcs (B JOTHX YCIOBUSX OKCHIHAs
IUIEHKA yripouHsiercs). [Ipu HarpeBaHUH XpOM pearupyer ¢ 00eMMH KHCIIOTaMU:

2Cr + 6H2SO4(xkonm.) —» Cra(SO4)s + 380,T + 6H,0
Cr + 4HNOs(xomn) —4> Cr(NO3); + NOT + 2H,0
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ConsiHas u pa3baBiieHHas CEpHAsk KUCIOTHI C XPOMOM PEarupyroT CIyCTsS HEKO-
TOPOE BPEMS — IIOCIIC Pa3spylICHHs OKCUIHOHN IUICHKH:

Cr + H,S0s — CrSO4 + H, T Cr + 2HCI - CrClL+ H,T

CoeuHeHUs JIBYXBAJIEHTHOTO XpOMa — CUlbHble 60ccmanosument. B mopoko-
00pa3sHOM COCTOSSHMH XpPOM pearupyer co (GropoM npu OOBIYHBIX YCIOBHSX, C
XJIOPOM U KHCIIOPOZIOM — IPH BEICOKOH TeMIIepaType:

4Cr + 30, -22%C 4 7Cr,05 2Cr + 3Cl, -4 2CrCls

U3 oxcuaoB u ruapokcuioB xpoMa CrO u Cr(OH), nposiBisroT ocHOBHEIE, CrO3 1
Cr(OH); —amdorepnsie, CrOs, H2CrO4 (xpomoBas kuciora) 1 HCr2O7 (nuxpomoBast
KHCJIOTa) — KUCIIOTHBIE cBo¥cTBa. Hampumep,

Cr(OH); + 3HCI — CrCl; + 3H,0 Cr(OH); + 3NaOH — Nas[Cr(OH)s]

CrO; + H,0O — HaCrOq4 2CrO; + H20 — Ha2Cr04

CrOs — cunvnuiii okucnumens. Hanpumep, €Cii €ro CMOYUTH STHIOBBIM CIIMPTOM,

TO B PE3yJIbTaTe SHEPrHYHOIO OKHCIICHMS
Vons xpowa, pearpyn

cnupt Bociutamensercs, a CrOs BoccraHas-
MHCYNMHOM, o6ecneumnBaloT nepeHoc

[MI0KO3bl U3 KPOBU B KNETK. MOHBI mBaetest 10 Cr20s.

XpOMa perynupyloT akTUBHOCTb HEKO= Hpnmenelme. XPOM TNPUMEHSACTCA JUIA

TOpPbIX (PEPMEHTOB, MOHWXKAIOT apTe- MOJIYy4YECHHUsI TBEPIBIX, HEP)KaBCIOIIUX CTa-

el Jei, a TaKKe i XPOMUPOBAHHMS Pa3/iid-
]

B e HBIX CTANBHBIX M3/ienmit. CITaBsl XpoMa ¢
UenoBek nosy4aer XpoM, B OCHOB- ACTHH. p

HOM, U3 ML XKMBOTHOIO MPOUCXOX= BBICOKHM SJICKTPUYCCKHM COIPOTHBIICHH-
AeHusi, — pbiBbl, NEYEHN, KPEBETOK, @ €M, HalpuMep, ero CIUIaB ¢ HUKeIeM —
TaKke U3 NULLN pacTTenbHOro HUXpOM, TIPUMEHSIOT IS W3TOTOBJICHUS
MPOVICXOXAEHNA — CBEKTIBI, AYMEHSA. 5 oxrpHUeCKMX HArpeBaTENbHBIX NPUOO-
poB. CoefuMHEHHs] XpoMa — Xpomamvl U

OUXpoMamspl — IIHPOKO PUMEHSIOTCS B KAUECTBE OKHCITUTENCH.

KnioueBble * ManaxuT * MefHbIA G6neck * amgoTepHOCTL * LIMHKOBLIEe Genuna *
cnosa (heppoXpoMm * XpOMOBas U AUXPOMOBAsA KUCIOThI®

R T ——

Meab (1-6) » Llunk (7-12) = Xpom (13-18)

| E—
1. Kakoe coenHeHHe Me/IH He BcTpevaeTcsi B mpupojae?
A) CuzS B) CuSO; C) Cu2O D) CuFeS: E) (CuOH)2COs
2. YkaxuTe 0IHO0YHOE BHICKA3bIBAHHE OTHOCHTEJILHO ME/IH.
A) IIaCTUYHBIA METaIT B) Tspxensiif MmeTamn C) TyromnaBkuii MeTamI

D) snemeHT riaBHO# noarpynmsl  E) XOpoOmIo mpoBOUT dIEKTPUIECTBO

3. 3aBepmnTe CXEMbI peaKIUid.
1.Cu+Chh—> 2.2Cu+ 0 3.Cu+S 4>
4.Cu + HNOs(komm.) —s ...+ ...+ 2NO>T 5. Cu+ HaSOu(komm.) —s .. + ... + 280,

4. CocraBbTe ypaBHEHHs OJIy4eHHs] MeJH B IPOMBILLIEHHOCTH M3 MeJHOro Oiiecka.
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5. ¥kazxuTte 06/1aCTH NPHMEHEHHS] ME/IH M €€ COeAMHEHHIH.
1. 3MeKTPOTEXHUKA 2. M3rOTOBJIEHHE PACTBOPUMBIX aHOJIOB
3. IpOM3BOJCTBO CILIABOB 4. BOCCTAaHOBIICHUE OKCHIOB METAILIIOB
5. 6oprba ¢ BpeauTeIAMH pacTeHHH

6. CocTaBbTe ypaBHeHHs IpeBpPaILeHHH.

Cu—> Cu(NOs); —=> Cu(OH), ——> CuO —~5 Cu—>->CuCl,
[
7. Kakoe ypaBHeHHe COCTABJIEHO HEBEPHO?
A)Zn+S—1,7ZnS B) Zn + Cl—~» ZnCl> C)2Zn + 0,—52Zn0
D) Zn + 2H0 — Zn(OH)+ H,T E) Zn+2NaOH —' Na,ZnO, +H,T

8. Ykaxkure cxeMbl MOJIY4YCHHS MEIH H IHHKA B NPOMBINLJICHHOCTH COOTBETCTBEHHO.
O, Cu,S +H
L CuS =G5> Cu0——ga>Cu 2. CurS 55> Cui0 — > Cu

-S0, -S5O,
3.ZnS :?02 >Zn0O —;l::Of Zn 4. ZnS_—%)?ZnO:—gO) Zn

9. CocraBbTe YpaBHeHHs peaKHii, KOTOpPbIe NPOTEKAIOT NPH 0ObIYHBIX YCIOBHAX.
1. Zn + NaOHp-p —2< 2. ZnO+ KOH + H,0 —2X<
3.Zn +HClpp—25 4. Zn(OH):+ KOHp-p —X<»

10. Yro BepHO /151 HHHKA?
1. voH Zn*" onpeJIeNsioT WEN0Ybl0 2. TUIMYHBIA META/UI 3. BXOAHT B COCTaB GPOH3BI
4. BXOJIUT B COCTAB JIATYHU 5. ero oKCHJi BXOAUT B cOCTaB Oenoi Kpacku

11. CocraBbTe ypaBHEHHS NIPeBPaLeHHH.
Zn -5 ZnS —25 ZnClo — ZnSOs —% Zn(OH), —» Nay[Zn(OH)4]
12. YkaxkuTe NPHPOAHbIE COeIHHEHHS IMHKA H XpoMa.
1.ZnCO; 2.ZnS 3.ZnCl2 4.Cr20; 5.CrBr; 6. FeO-Cr20s

1
13. Yo o61iero B 3J1eKTPOHHOM CTPOCHH aTOMOB XpOMa H Meau?

14. Ykaxure omn6o4Hoe BhICKa3bIBaHHE. XPOM ...

A) yCTOIHYHMB K KOPPO3HH B) Tsokensiit MeTamn

C) TyroruiaBkuii MeTaLI D) campblii TBEp/IbIii METAILI E) mMarkuii Mmetasmn
15. 3aBepmuTe cXeMbI peaKIUi.

1.Cr+Ch— 2.Cr+HCl —» 3. Cr + H2SO4(paz6.) —»

4. Cr+HxSOs(konm.) —-»>  +SO0;M™+ ... 5.Cr+HNOs(xonn) —4» + NOT+ ...
16. Oupeaesnte BepHbie BLICKa3bIBAHHA.

1. CrO — ocHoBHO# okeua 2. Cr205 — kucnotHseii okenyy 3.Cr(OH)s —amdorepHbIi okeH

4. CrOs— obpasyer XpOMOBYIO H JIUXPOMOBYIO KUCJIOTBI

5. 9MCTBIN XpOM B IPOMBIIUIEHHOCTH NIOTYy4al0T METOAOM JIIOMHUHOTEPMUU
17. CocTaBbTe ypaBHeHHS NPeBpaLeHHH.

Cr2(S04)s —— Cr(OH); ——» Cr:03——> Cr —— CrCls

18. IlepeuncauTe o6mue GpuHIeckHe H XUMHYecKHe cBoiicTBa okcuaoB: ALO;, Fe:0: u
Cr20s. CocraBbTe ypaBHEHHS COOTBETCTBYIOIIHX PeaKIHii.

19. Hanmumare pedepar Ha Temy “MeTailibl B OpraHu3Me yeJioBeKa M MX OHOJIOrHYecKas poJib”.
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MPpakTHYECKAS PABOTA - 1.
CBOWUCTBA METAJIJIOB U UX COEOAUHEHUN

B3aumonelicTBHe IHHKA, »Kejle3a M MeIH ¢ COJISIHOH M pa30aBJIeHHOM
CEepHOH KHCJI0TaMH.

Obecneyenne: rpaHyJbl IIMHKA, CTPY)KKH JKele3a U ME/H, COJsSHas ¥ pa3baBieHHas
cepHas KMCJIOTBI, CIIHPTOBKA, 6 MPOOUPOK, 6 MUIIETOK, 9acOBOE CTEKIIO.

Xon padotsr: [ToMecTuTe B KOX/IYIO U3 ABYX MPOOHPOK MO 2 TpaHyJIbl IIUHKA, B JAPY-
T'yI0 apy NpoOHpoK 2—3 JKele3HbIe CTPYXKKH, B TPETHIO Iapy MPOOUPOK — CTOJIBKO ke
MEJHBIX CTpYXeK. B omHy mpoOupKy ¢ IIMHKOM Halle#Te 2 MJI CEpHOMH, B APYTyIO —
CTOJIBKO K€ COJISTHOM KHCIOTHI. TOYHO TaK e MOCTYIHTE ¢ IPOOMPKaMH ¢ MEIHOH H
XKEJIE3HOH CTPYKKaMH M IIPOCIEANTE 32 NPOHCXOJANMMH U3MEHEHHAMH. 3aTeM IH-
NIETKOH nepeHecuTe 1—2 Karumi pacTBOpa M3 KaXJI0i MPOOHPKH Ha 4acOoBOE CTEKIO U
BBIMIAPUTE C TIOMOILBIO CITHPTOBKH.

OO6cyanTe pe3yIbTaThl:

— Kaxoit MeTaiu1 6o1iee SHEPrHIHO PEarupoBa ¢ KUCIOTaMHU?

— Kakue npu3HaKy XHMHUYECKOH peaKIiy BbI HAOI01alIi B IPOBEICHHBIX OMbBITaX?

— Kaxoif MeTau1 u3 KHCIIOT He BBITECHHI BOZOpoa?

— B xakux cily4asx IpH BhINAPUBAHHH Ha CTEKIIE HE OCTAJICSA TBEPABIA OCTaTOK?

[IpoBeauTe peakuuu, NOATBEPIKAAIOMINE KAYECTBEHHBIH COCTaB XJIOPUA KAIIbLHS 1
COCTaBbTE MOJIEKYISIPHOE W HOHHOE YPAaBHEHHS STHX PEAKIIAIA.

OOMeHHOM peakUuei MoIyYrTe FIHAPOKCH atoMUHus. JloKkakuTe ero aMpoTepHbIi
xapakrep. CocTaBbTe MOJIEKYJIAPHOE M HOHHOE YPaBHEHMSA 3TUX PEAKIIUH.

ITomyuure u3 xnopuna xenesa(lll) oxcun xenesa(Ill). CocraBsre MoOnEKyIsIpHOE U
HOHHOE YPAaBHEHUS COOTBETCTBYIOIINX PEAKIHA.

T onur [5)

ITonyuure u3 oxcupa meau(Il) pacreop cynsdara mexu(Ill) u Beigenure U3 Hero
KPMCTAJTBI MEHOTO Kynopoca. CocTaBbTe YpaBHEHHS 00EHX peaKIii.
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O ococuacune sananns ]

1. Yro omunbo4HO IIsl IepeX0HbIX 3JIeMEeHTOB?
A) Bce MeTauIBI
B) NposBISIOT IIEPEMEHHYIO CTETIEHD OKHCIIEHHUS
C) atom Fe umeer koHpurypammio ...3s?3p’3d%s?
D) atoM 24Cr umeer KoHpuUrypanmio ...3s?3p%3d’4s!
E) aTom 20Cu uMeeT KoHpUrypanmio ...3s?3p’3d%4s?

2. Kakas cxema, cocTaBJIeHHas s xexe3a (M), ommmboyna?
A)YM + 0, —2_, MO B) M + CuSO4 — MSO; + Cu
C) M + HNOj3(xonm.) LOC» IaCCHBUPYETCA D) M + H,O(naps) —> M304+ H, T
E) M + HySOx(xotm) —22C 5 Ma(SO4)s + SO, + H0

3. Kakoe Boipaxenue omu6ouno s nona Fe¥t?
A) MOXKHO ONPEAEINTh POAAHHIOM KaJIUS B) MOXXHO ONpeAenuTh MEI0YbI0
C) THAPOKCH/I €r0 HE pearupyeT C MIEeT0YbI0 D) ruapokcun ero — Oypslit ocaok
E) pacTBOpHMBIE COJH MOJABEPTAIOTCS THAPOIU3Y

4. IIepemmmTe CX€MbI B TETPaAb H 3aBEPUIHTE HX.

l.Fe+H,0+0,—> 2. Fe + H,O(maps1) —— 3. Fe + H2SO4(xomm.) ——
4.7Zn+H,O(uapsi) —~>  5.Zn+NaOH—L, 6. Zn+NaOH+H,0 225>

5. ¥kaxuTe BepHbIe BbIPAKeHHS.
1. B TOMEHHOM M€Y NPOTEKAIOT PEAKIIHH OKHCIIEHHS U BOCCTaHOBIICHUS
2. B JOMEHHOH II€YH MPOTEKAIOT PEaKIHM 3aMENICHHS, Pa3JI0KEHHUS U COEIMHEHUA
3. BIyBaHHE NIPHPOHOIO Ta3a BMECTE C BO3yXOM HE BIMAET Ha JOMEHHBIH Npo1iecc
4. B JOMHE NIIaK NPENOXPaHAET YyT'yH OT OKHCIICHHS
5. B cOCTaBe JIMTEHHOI0 YyTyHa YIJepo/ HaXOJUTCS B OCHOBHOM, B BH/IE IIEMEHTHTA

6. ]]epemmm’re CXeMbI B TeTPpaab H 3aBEPIIHTE HX.
1. Cr + H2SO4(pas6.) — 2.Cr+HCl—  3.Fe(OH),+H,0 +0,—

4. Fe,0 42, . =9, = 29O, g+ co,t
—-CO, —-CO2 —-CO»

7. YkaxuTe BepHble BhIpaKeHHus.
1. Mesb — TYroIUIaBKHi MeTall
2. npu 20°C Mezp Ha CYXOM BO3/1yX€ HE OKHCISETCA
3. MeJlb pearupyeT ¢ a30THOH U KOHIIEHTPUPOBAHHOH CEPHOM KUCTIOTaMHU
4. npu 20°C XpoM NaCCUBHPYETCS KOHIEHTPUPOBAHHON a30THOM KUCIOTOMH
5. coeIMHEHMs IBYXBAJIEHTHOI'O XPOMa — CHIbHBIE BOCCTAHOBHTEIIN
6. CrO3 — CHIbHBIA OKUCIIHTEIH

8. YkaxuTe COOTBETCTBEHHO COJIH METaXPOMHECTOMH, XPOMOBOI! H IUXPOMOBOI KHCJIOT.

1. Na2Cr207 2. NaCr02 3. Na2CrO4
9. C kaKMMH BeleCTBAMH UHK BCTYIIAET B peakuuio?
1. H,O 2. HCl 3. KOH 4.0, 5. MgSO04

10. Ipu no1HOM BOCCTAHOBJIEHHH 9 I' CMeCH, COCTOSIIEH U3 kKeJle3a H okena xeneza(ll),
ObL10 mosTy4yeno 7,4 r xele3a. Boraucaure MaccoByo 10110 (%) #xKejie3a B HCXOJHOM
cmecu. A((Fe)=56, A(O)=16.
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o HEMETAIbI

OBLLLAH XAPAKTEPUCTUKA HEMETAJINOB

P._ B kakon yacTtu Nepuoauyeckon cucTeMbl pacnonoXxeHbl Hemetannbl? Ceon
OTBET 060CHYINTE 3NEKTPOHHbLIM CTPOEHUEM aTOMOB XMMWYECKUX INIEMEHTOB.
= C KakKuMu HemeTansamMmu B NOBCeAHEBHOMW XU3HU Bbl CTankuBaeTecb?

Kak BBI 3HaeTe, 4uciio HeMeTauToB (22) HaMHOTO MEeHbIIe Ynucia Mmetauios. Ox-
HaKo, HECMOTPS Ha 3TO, HX POJb B OKPY)KAIOIIEH Cpeje HEe MEHEe BaKHA, YeM
MeTauioB. Tak, U3 ypokoB reorpaduu, Gpusuku 1 OHOJOrHMKM BaM M3BECTHO, YTO HE
TOJIBKO 3€MHOM IIap, HO ¥ BceleHHy0 HEBO3MOXKHO TPEICTABUTH 0€3 HEMETAIIOB.
Connue u HanGonbmas wianeta ConneuHo# cucteMsl — KOnuTep, B OCHOBHOM, CO-
CTOSAT U3 BOJIOPOJA, KOpa 3eMHOr0 Iapa 1o Macce Ha 49% COCTOMT M3 KHCIIOpoJa 1
Ha 27% — w3 xkpemuus. Hama 3emuas atmocdepa conepsxut 78% aszora (1o oobemy)
u 21% xucnopoja, ruapochepa, B OCHOBHOM, COCTOMT M3 BOAOPOJA H KHCIOPOAA,
JKUBBIE OpraHU3MBl, oOpasyronme duocepy, TakKe COCTOST, ITIABHBIM 00pa3oM, U3
HEMETaJIJIOB.

[
‘ AeaTenbHOCTb [Qe LR G N ANEeKTPOHHOro CTPOeHMUA aTOMOB HEeMeTaru1oB

Ha ocHoBaHumn 3NEeKTPOHHOIro CTpoeHUs aTOMOB OTBeTbTe Ha BONpPOCHI.

A) ... 3s23p? C) 1s' E) ...3s%23p® G) ...2s2
B) ..2s22p? B) ...2s! F) ...2s%22p5 H) ...2p%3s?

— Kakve aneKTpoHHbIe KOH(UrypaLuum COOTBETCTBYIOT aTOMam HeMeTasnos?

— AnmoTponHble MoaMMKaLIMM KakuX U3 3TUX HEMETArSIOB BaM U3BECTHbI?

— Kakas anekTpoHHas KOH(Urypauums COOTBETCTBYET aToMy HemeTanna, obnaaaioLe-
MY HaubOobLUNMUN OKUCTIUTENbHBIMW CBOMCTBAMU?

— YKaXwuTe 37eKTPOHHbIE KOHUrypaLuun aToMOB HEMETAISOB, KOTOPbIE B peakuusx
MOTYT NPOSIBNATL Kak BOCCTaHOBUTESbHbIE, Tak U OKUCITUTENbHbLIE CBOWCTBA.

O3HakoMHMMCS € TOJIOKeHHeM HeMeTauioB B Ilepuouueckoi cucreme, ux o0-
UMY GU3NYECKUMH U XUMHYECKHMU CBOMCTBAMHU, a TAaKXKe TEMU NIPUIUHAMHU, KOTO-
pbIe uX 00yCIOBINBAIOT.

1. ITonoxenne B Ileproanyeckoi cucreme.

B Ilepuoauyeckoi cucteMe HEMETAIIbl, B OCHOBHOM, PacIOJIOKEHbI B IIPAaBOM
BEPXHEM YTITy. 3a HCKIIOUYEHHEM BOJIOPOJIA M TeNUs (S-3JIEMEHTHI), HEMETAJUTHI SIB-
naroTes p-onemermamu (Tabm. 12.1).
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Ta6nuua 12.1. MNonoxeHue HemeTannoB B [epuoanyeckon cucteme

1A A ma | wa | va | wva VEA VIEA
1 (H1s") HemeTannem H He 1s?
ns’np' | ns?np? | ns’np® | ns’np* | ns?np® [ ns?np®
2| B rnasHbix noarpyn- B c N o F Ne
3 | nax papwyce: ato- Si P ) cl Ar
MOB yBeJNiM4MnBatoT=
4 | cs, sanexrpoorpua- As Se Br Kr
5 | TensHocTb y6biBaET, Te 1 Xe
HemeTannuyeckue
5 | ceoiictea ocnabns- At Rn
7 oT.

>
»
B TICPHOJIC CIICBA HANPABO PaJIMyChl aTOMOB YMCHBINIAIOTCA, DJICKTPOOTPHIIATCIIEHOCTE BO3pacTacT
HeMemannuieckue ceoucmea ycunuearomces

2. Oco0eHHOCTH CTPOEHHA ATOMOB.

B aTomax HemeTamuioB (kpoMe Gopa B) BHENIHMIA SHEPreTHYECKHIA YPOBEHD HITH
3aBepineH, WK OJIM30K K 3aBepiieHuio. Hampumep, cTpoeHNe BHEIIHETO YpPOBHS
aTOMOB 61aropoHeIX ra3oB — ns’np® (y remus 1s%), ranoreHos — ns’np’, 31eMeHTOB
VIA noarpymms! (XaJasKoreHo) — ns’np”.

IIpy M3MEHEHHH DIIEKTPOHHOIO CTPOCHHS aTOMa, METAJUIMYECKHE M HEMETaJUIH-
YeCKHe CBOMCTBA 3IEMEHTA H3MEHSIOTCS, KaK 3TO yKa3aHo B Tabmume 12.1.

3. Oco0eHHOCTH CTPOEHHS MPOCTHIX BEIIECTB.

ITpocThie BeliecTBa HEMETAJUIOB B TBEPIOM COCTOSIHUM MMEIOT KaK MOJIEKYJISAp-
HOE, TaK U HEMOJIEKYJSIpHOe cTpoeHHe. K MpocThIM BemecTBaM MONEKYIISIPHOTO
CTPOEHHA OTHOCATCS TaJOI€HBI, KUCIOPOJI, BOJOPOJ, a30T, 030H O3, Genbiit dochop
P4, xpucTaiummyeckas cepa Sg U Ap. B HUX CHIIBI NPUTSDKEHUS MEXIY MOJIEKYJIaMH,
PACTIONIOKEHHBIMH B Y37IaX X KPUCTAUINYECKUX PEIIETOK, HE3HAYUTEIbHBI; TI03TOMY
TaKHe BEIIECTBA XapPaKTEPU3YIOTCS HEBBICOKUMH TEMIIEPAaTypaMH IUIaBICHHS U
kunenus. Hanpumep, MonekysipHas (KpucTauiiyeckas) cepa (Sg) ruiaBuTcs mpu-
MepHO B obmactn 112—119°C, 6enbrit dhochop — npu 44°C, npocThie BenecTsa Bo-
JIOPOJI, @30T ¥ KUCIIOPOJ, B3ATHIE B XKHIAKOM COCTOSIHUM, KUIAT B obnactr —200°C.

Hemeramnbl ¢ HemonekysipabiM ctpoenueM (C, Si, B wmn C,, Si,, By) umeror
aTOMHYIO KPHCTAJUTHYECKYIO PEIIeTKy. Takue BemecTBa 001a1aioT BEICOKOH TBEp-
JIOCTBIO MJIM BBICOKOM TEMIICpaTypod IUIaBICHMSA; HalpUMEp, aiMma3 — caMoe
TBEPJIOE BEIIECTBO, a rpadut maaBurcs npu 3800°C.

4. OcoO0eHHOCTH (pH3MYECKUX CBOWCTB TBEPAbIX BELECTB.

Hewmerasisr B TBEPAOM COCTOSHUHU, KaK IIPABUJIO, UJIIA JUBJICKTPUKH, UIIH IUIOXHUEC
IIPOBOJHHUKH JJICKTPHYIECTBA U TCILIA;, OHU HE obnamaor INIAaCTUYHOCTBIO, METAJIITH=
YEeCKUM OJIECKOM U SBJISIOTCS XPYIIKHMMH BCIICCTBAMH.

[Wrarynka ananmn « Kpuctannuyeckuin 60p u kpeMHuin obnagatoT nonynpoBoaHU-
KOBbIMW cBONCTBaMWU. M3 HemeTannoe rpacdwuT, KpUCTaN/IMYeckud Mo U KpPemHUi
MUMEIOT MeTannuyeckuin 6neck, a rpadut obnagaeT Takke ANEeKTPONPOBOAHOCTLIO,
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5. Oco0eHHOCTH XHMHYECKHX CBOMCTB.

HeMeramiel B peakuusax ¢ METalIaMH BCEra SBIAIOTCS OKHMCIUTEIIAMH, T.C.
NPHHUMAIOT JIeKTPOHBI. CaMbli CHIIBHBIA OKHCIIUTENIb — (TOP:

=2-1e” _2-3¢—

" ) )
2Na+ S —> NasS 2Fe +3Cl, - 2FeCls
~ ~
OKHCIIHTEIIb OKHCJIUTEJIb

I[Tpu B3auMoaeHcTBHM APYT C IPYTOM HEMETAIUIBI MOTYT OBITh KaK OKMCIIUTEISIMY,
TaK ¥ BOCCTaHOBUTEIISIMHU:

—de =2~

+4 -2

+ Oy — SO, H, +5S > HS
BOCCTAHOBHTCIIb OKHCJIIATECIIB

Tonbko (TOp NpU B3aHMOASHCTBHIH C JPYTMMH IIPOCTHIMHU BEIECTBaMHU He ObIBaeT
BOCCTaHOBHUTEIIEM.

OKHCITUTEIBHEIE CBOMCTBAa HEMETAJUIOB 0CIA0EBAIOT C YMEHBIICHHEM HX JIICKTPO-
OTPHLATEIIHOCTH:

FZ, 02’ C129 N29 S’ Cs P) HZ’ B, Sl

C YMCHBUICHHEM 3JIEKTPOOTPHLATEIIBHOCTH OKHC/IHTEIIbHLIE CBOMCTBA IIPOCTBIX BEILECTB ociabeBaroT

Hewmeramns! (R) ¢ Bogopomom o6pa3yioT ra3oo0pa3Hble WK JIETydUe COeTUHE-
Hus obmeit popmysl RHy (n =8 —N; N —nomep rpynmsl [leproandaeckoi cuctemsl,
B KOTOPOH pacIioyioxeH 3jeMeHT R).

C aKTUBHBIMH METAJUIAMHU TaJIOTeHbl 00pa3yIoT COCAUHEHHS C HOHHOM CBA3BIO —
KCIl, NaF u np.

1. B nepuodax cnesa Hanpago Kuciomuvle c80UCMEa 600HbIX PACMEOPOB JIEMYHUX
6000pOOHBIX coedunenull ycunueaiomcsi. Hanpumep, B HwxenpuseaeHHOM psgy PH;
(pocdun) obnamaer cnabeimu ocHoBHBIMHE, HoS — cnabeivu xucnorasivu, a HCI —
CHJIbHBIMH KHCJIOTHBIMH CBOWCTBAMH:

PH; — H,S — HCI

2. B 2nasnvix noozpynnax ceepxy 6Hu3 60CCMaHOGUMENbHbIE CEOUCMBA NEeMYyHUx
8000POOHBIX COEOUHEHUN, A B BOOHbIX pACMBOPAX U UX KUCIOMHbLE CEOUCMBA YCUNU-
8aromcs:

HF — HCl — HBr—HI

KHCJIOTHBIE ¥ BOCCTAHOBUTEIILHBIE CBOMCTBA YCHIIMBAKOTCA

Hemeramisl ¢ KHCIOpOOM, KaK MPaBUIIO, 00pa3yroT KUCIOTHBIE OKCUABI — SO,
SO3, P,0s u Ap.

3. B Ilepuoduueckoii cucmeme cieéa HAnpaeo KUCIOMHblE CEOUCMBA GbICULUX
OKCUO08 HEMEMAI08 YCUTUBAIOMCS, A C8ePXy 6HU3 ocrabesarom.
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OO0 u3MeHEHHH KHCJIOTHBIX CBOHCTB BBICIIHUX OKCH/IOB M BOJIOPOJIHBIX
COe/ITMHEeHHI HEMETAJLIOB IVIABHBIX NOATPYIN
3apanue. CocraBbre GOpMyIIBI BEICIIMX OKCHIOB a30Ta, ocdopa u Melibsika (As) U
PAcMoJIOKUTE UX B IOPSAAKE BO3PACTAHUS KUCIIOTHBIX CBOWCTB.
Pemenue:
ITockonbky a30T, hochop U MBIIIBSIK PACIIONIOKEHBI B ITIABHON NOATpyIe V rpymisl,
TO hopMyIibl X BeicIIHX OKCHIOB OyayT: N2Os, P2Os 1 AsyOs.
CornacHo npaswiy 3 B HOATPYIIE KHUCIOTHBIE CBOWCTBA STHX OKCH/IOB OcIabeBaroT
CBEpXY BHH3; CJIe/IOBATEIbHO, KUCIOTHBIE CBOMCTBA OKCHAOB — N>Os, P2Os u AsyOs
BO3pACTaIOT B IOCIIEIOBATEIILHOCTH!

As;05 — P20s — N>Os
3ananne. OOBACHUTE IPUYIMHBI BO3PACTaHHS KACIOTHBIX CBOMCTB BOJHBIX PaCTBOPOB
ranoreHoBoopooB B psaixy HF—-HCI->HBr—HI.
* OKUCIUTENbHbIE M BOCCTAHOBUTENbHbIE CBOMCTBA HEMETansoB *
BOJOPOAHbIE COEANHEHUA HEMETAlJIOB *

_ NMpumeHeHWe U NpoBepKa 3HaHUN

1. Yto onmru6o4HO ISt BOJOPOAHBIX COeJHHEHH HeMeTa/IoB?
A) ipu 0OBIYHBIX YCIOBHAX JETYIHE COCAUHEHUS
B) B TBEp/IOM COCTOSHHM MMEIOT MOJICKYJIIPHOE CTPOCHUE
C) B BOAHBIX PacTBOpax HEKOTOPHIE MOT'YT IPOSBIATH KHCIOTHbIE CBOWCTBA
D) coeqmnenus cocraBa RHs cooTBeTcTBYIOT HeMeTaiiaM [VA noarpymnmst
E) coemnnenns cocraBa RHs coorBeTcTBYIOT HeMeTamiaM VA IOATpYIIIBI

o6bpa3szeny

2. YCTaHOBHTE COOTBETCTBHE MEKIY BAJCHTHHIMH JIEKTPOHAMH HEMETALIAa M HOMEpOM
rpynns! [lepuoanyeckoii CHCTEMBbI, B KOTOPOM PAaCHOJIONKeH HEMEeTAJLI.

1. ns?np! 2. ns’np? a. VI. b. VI
3.ns’np? 4. ns?np* c.V d. v
5. ns’np’ e. III
3. VkauTe BepHble BbICKa3bIBaHHA. B IVIABHBIX NOArPyNNAax cBepXy BHH3 Y HEMETAJLIOB ...
1. SHEpPrus HOHU3ALMH YMEHBIIAECTCS 2. OKHCIIMTEIbHbIE CBOMCTBA Oc1abeBaioT
3. HeMeTaJUIMYECKHE CBONCTBA YOBIBAIOT 4. 9UCII0 BAJICHTHBIX 3JIEKTPOHOB PAacTET

4. B kaKoii noc/jie10BaTeJJbHOCTH BO3PACTAIOT KHCJIOTHBIE CBOMCTBA BOJAHBIX PacTBOpPOB?
1. HCl 2. HBr 3.HI 4. HF
5. YeM oT/IHYAKOTCS HEMETAJLIBI 0T METAJLIOB 110 (I)HI}H‘]GCKHM H XUMHYEeCKHM CcBoOlcTBaM?

6. IlpuBeauTEe MPHMEPHI HEMETAJLIOB ¢ PAa3IMYHLIM THIOM KPHCTALLIHYECKHX pelIeToK.
PaccMoTpHTE OTIIHYHTEIbHbIE 0COOEHHOCTH HX (PH3HYECKHX CBOMCTB.

7. llepeynciuTe mecTh GHOreHHBIX YJIEMEHTOB.

8. Onpenesure creneHd OKucIeHHs dieMeHTOB B coeguHeHusix — SFe, CIF3, SiF4 u P2Ss u
HAYePTHTE CTPYKTYPHYIO GOPMYJIY KAXK/I0r0 U3 HHUX.

9. K xakoMy 3JIEKTPOHHOMY CeMeHCTBY (s, p, d, f) oTHOCsTCH HeMeTaLIbI?
10. Yero 6oabmie (%) B uTocdepe n 6HOcdepe — MeTaII0B HIIH HEMETALI0B?

11. Ha ocHOBaHMM 3HAHMI, NPHOOPETEHHBIX HA YPOKaX OMOJOrMHM M XHMHH, HANHIIHTE
pedepar Ha Temy “BuHosornyeckas poJib HeMeTALIOB B KUBOM nmpupojae”.
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n SJIEMEHTbI NOArePynrbl ®TOPA

OBLLLAFI XAPAKTEPUCTUKA JJIEMEHTOB NOArPYMnbl ®TOPA

1 = UYro 06LeAnHsAET NOBapeHHYIO COMNb, MOAHYIO HACTOIKY, 3yGHYI0 nacTy, Boay,
¢ Bo3pyx?

DneMeHTsI, pacrionoxkeHnsle B riiasHoi noarpymme VII rpymmer [Tepuoauaeckoi
cucremsl — ghmop F, xnop Cl, 6pom Br, uoo 1 u acmam At, Ha3bIBarOTCS 2a102eHamu
(Ha nat. “2anozen” 03HaYAET POKIAIOIIAE COJIH).

* fAeaTenbHOCTb BaneHTHbIe BO3MOXHOCTU aTOMOB rafioreHoB

YuuTbiBaa pa3nuuve B CTPOEHUM BHELUHEro 3HepreTMYecKoro ypoBHA aTOMOB

ranoreHoB, OTBeTbTe Ha BONPOChHI, nd
0 G
o Izﬁ NI 1] " y
o [T 111
+AE3 « ns[T[T]T
nd AE2 Rlﬁ nd
e | [ [[]] +AE, o PTTTT]
o ns[N]T R=CLBr, I & ns|NT]T
R... (1Y) R... (1]

— B 4yem cocTouT paznuune B CTPOEHUN BHELLHErO 3HEPreTUHeCKOro ypoBHs atomos F,
Cl, Br,ul?

— Bo Bcex nv atomax ranoreHoB BO3MOXHO pacnapuBaHve CnapeHHbIX S- U p-BaneHT-
HbIX 3nekTpoHoB? C 4YeM 3TO CBA3aHO?

— OTpaxatoTcs v 3TV pas3nuuus B ctpoeHun atomos F n Cl B X BaNeHTHOCTSX, NPOsiBs-
eMbIX UMW B CBOUX coeanHeHusx? MoaTeepaute npumepamu.

B kaxpom mepuope ramoreHsl 001agaroT HauOONIBIIMMH HEMETAJUINYECKUMH
cBoiicrBaMH. Ha BHEIMIHEM HEPreTHYeCKOM YPOBHE MX aTOMOB pacroyaratorcs 7
371eKTpOHOB — ns’np®. [l ee 3aBeplueHHs He XBATaeT OJHOrO 2NeKTpoHa. Kpome
TOTO, aTOMbI TaJOICHOB II0 CPaBHEHHMIO C aTOMaMM APYTUX 3JIEMEHTOB IaHHOIO
neproja 061a1ar0T HaHOOIIBIIMM 3apsIOM Spa ¥ HauMeHbIUM paguycoM. ITo atum
NIPUYHHAM TaJIOTEHBl — CUTbHbIE OKUCAUmenu: NPHHAB 1 2JIEKTPOH, OHU B COCMHE-
HHSX C BOJIOPOZIOM M METAIAMH MPOSIBIISIOT CTENEHb OKUCICHHs —].

B psany F>Cl—>Br—I— At Hemeraunyeckue CBOHCTBA IaJIOr€HOB 0CIabeBaroT.

@Drop, KaK 3JIEMEHT ¢ HaubOIbLIEH JIIEKTPOOTPHUIATENBHOCTBIO, B COCIMHEHUAX
MIPOSIBIISIET CTENEHb OKUCIIeHus1 Tonbko —1. Dnements! Cl, Br, I Hapsay ¢ -1 B co-
e/IMHEHUSAX CO (TOPOM M KHCIIOPOIOM IPOSBIISAIOT TAKXKE CTENEHH OKMCIeHMs +1,
+3, +5 u +7. U3-3a orcyrcTBUs d-OAYpOBHA B aToMe (ropa OH HE IPOSBISIET
BaneHTHocTh 111, V u VI
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[ karynka ananni « Tabnuuya 13,1, HekoTopble XxapakTepucTuku ranoreHos
ANOMOHT BaneHTHble OTHOoCcUTenbHas anek- CTeneHb OKWUCMEHMUS
3MEKTPOHbI TpoOTpULLATENBHOCTb (B coeagnHeHusX)
®rop, F 2s22pS 4,0 TONbKO =1
Xnop, Cl 3s23p° 3,0 =1, +1, +3, +5, +7
Bpowm, Br 4824p5 2,8 =1, +1, +3, +5, +7
| Woa, | 5s25p5 2,5 -1,+1,43,+5,+7 |

Boausie pactBops! ranorenoBonoponoB (HR) sBustores kucnoramu. Cuina 3Tux
kuciot Bospacraer B psgy HF—>HCl—->HBr—HI, nmockonsky ¢ pocroM paauyca aTo-
Ma rajoreHa, oOTmierieHrue ona sogopoaa H' or monekysnst HR mocnenoBarensHo
obneruaercs (HR @€ H' + R"). Ilo Toii xe npuuune B pagy HF—>HCI—->HBr—HI
BOCCTAaHOBHUTEJIBHEIE CBOIMCTBA TaJIOTEHOBOAOPOIOB (TAJIOr€HH] HOHOB) YCHIIMBA-
I0TCSA, 2 CTaOMIIBHOCTh YMCHBILIACTCS.

Kpome ¢ropa, Bce ocraibHble ralioreHsl 00pa3yloT KUCIOPOACOAepIKalue Kuc-
notsl. Hanpumep, xiop obpasyer kucnotsl Tuna HClO4 (xnoprast), HCIO; (xiop-
Hosatas), HCIO, (xnopucras) u HCIO (xiopHoBatucTas). C yMEHBIICHHEM CTe-
TICHH OKHMCJIEHHS XJI0pa X KUCIIOTHBIE CBOMCTBA yOBIBAIOT:

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

>
C YMCHBIICHHEM CTECNICHH OKHCICHHA XJIOpa KHCIOTHEIC CBOMCTBa YGHBaIOT

>

KucnorHble cBOHCTBa OJJHOTHIIHBIX KHCJIOT XJIopa, OpoMa u Hoja, HarnpuMmep,
tunia HROs, y6r1BaroT ot xnopa k ioxy. HC1O4 — oHa U3 caMBIX CHIIBHBIX KHCIIOT.

I"ajorens! 06pa3yoT IPOCTHIE BELIECTBA, COCTOSALIME U3 JABYXaTOMHBIX MOJICKYJI.
B psany F2—>Cl,—Br— I ux peakiuonsas criocodHocts yobiBaer. [IoaToMmy B 3TOM
PAY KaXXAbIH NMpeablIyIuii TaIOTeH BRITECHAET clueayromui u3 kuciaot tTuna HR u
ux conelt (cM. 6onee moapobHo cTp. 70).

O0 aKTHBHOCTH raJIOT€HOB H KHCJIOTHBIX cBoicTBax KucjaoT THna HRO4

ITpu npomyckanmu 7,1 mr xnopa depe3 pactBop KI, B3sitoro B u30bITKE, BBI-
nmematock 12,7 mr Hioga. Berauciure Beixon (%) iioma? A{Cl)=35,5, A(1)=127.

Pemenmue:
1. Haiiiem TeopeTudecky oxxuiaeMyio Macey (x) iojaa (c Berxogom 100%):

7,1 Mr X Mr
Cl, + 2KI — 2KCl + L X = Meop, = M2 o5 4vr
2355 2:127r ’ 7lr ’

o6pazewny

2. YauTeiBas Maccy Hoja, IIOJY4EeHHYIO Ha CaMOM JieNe (Mupaxr.=12,7Mr), BBIYU-
cIMM BbIXO Homa (M, %):

3aganue. O6BACHUTE IPHYMHBI YMEHBIICHUS KUCIOTHBIX CBONCTB B PSLY:
HClO4— HBrO4 — HIO;.

* rnasa4 + 3neMeHTbl NoArpynnbl ¢propa * 61



B cBsi3u ¢ TeM, uto B psny Fo—>ClL—Bry— 1) MexmMoneky isipHbIe CHITbI IPUTSKE-
HHS BO3PACTAlOT, HEKOTOpPhIEe ()M3MYECKHE CBOWCTBA TaJIOTEHOB B TOM )K€ HAllpaB-
JICHHH U3MEHSIOTCA 3aKOHOMEPHO (cTp. 69).

Kniouesbie * ranioreHsl * rafloreHoOBOAOPOALI * KUCNopoAacoAepXaluue KUCIoThI
crnoBa ranoreHoB * aKTUBHOCTb rarloreHos ¢

T ——

1. Yto omiHG0YHO 1151 AaTOMOB rajIoreHOB?
A) Ha BHEIITHEM JHEPreTHYECKOM YPOBHE HMEIOT 7 2JIEKTPOHOB
B) B kaxaom niepuojie 061ana0T HaubOIBIIEH JIEKTPOOTPHLATENBHOCTHIO
C) npunuMast 1 JIEKTPOH, JIErko npHoBpeTaoT KoHduUrypauuio s p’
D) B HeBO30YKIEHHOM COCTOSTHHH COJIepiKaT | HeCIapeHHbIH 3JIeKTPOH
E) B xax1oM nepuozie 061agaroT HauboIBIIUM paIHyCcoOM

2. YTo U3 HHKeNepevHCJIeHHOr0 BO3pacTaeT ¢ pOCTOM PajgHyca aTOMOB raJIoreHoB?
A) DHeprus HOHU3AIUU B) oxuciurensHbie cBoiictBa  C) 2JIeKTPOOTPHUIATEILHOCTD
D) BoccTaHOBHTENBHEIC CBOMCTBA  E) HeMeTauimueckue CBOMWCTBA

3. Ykaxure GopMyJibl BOAOPOIHBIX COC/IHHEHHH rajJOreHOB H UX BBICIIAX OKCHAO0B ((rop
HE pacCMaTpPHUBATh).
A) HR; RO4 B) HR; R20s C) HR; R207 D) Hz2R; R20s E) HR; ROs

4. Onpeaenure JIeKTPOHHYI0 KOHQHIypanuio aToMa, 00/1aJaromero HaudoIbLIIMMH OKHC-

JIMTeJIbHBIMH CBOHCTBaMH.

A) ...2s%2p° B) ...3s?3p’ Q) ...4s%p° D) ...5s5p° E) ... 6s%6p°

5. B xakoM coelHHeHHH CTeNeHb OKHCJIeHHS rajoreHa ykasana ommoouno?

-1 +3 -1 +1 +7
A) CaCl B) KBrOs C) SCIz D) Cl.O E) CLOy
6. OnpenennTe B Kax/I0M psay 6osiee CHIbHYIO KHCJIOTY.
1. HCl(p-p), HBr(p-p), HI(p-p) 2. HCIO4, HBrOs, HIO:

7. IloyeMy B KaKIOM IepHOJEe rajoreHnl 00/1agaoT HanGo/iee CHIbHBIMH OKHCJIHTE]Ib=
HBIMH CBoOlicTBaMHu?

8. ITouemy ¢pTop B CBOMX coelMHEHUAX He nposiBisieT BajenTHocTH: I, V u VII?
9. Kak 00bsiCHATD YCHJIEHHE KHCJIOTHBIX cBoiicTB B paagy HF—->HCl->HBr—HI?

10. B kakoM coeinHeHHH MaccoBas 1014 (%) Bogopoaa Hanboibiasn?
1. HF 2. HCl1 3. HBr 4. HI

Xnop

? — Kakoe cBOWCTBO xnopa onpeaenvno ero npumeHeHue B NMepBoit MMpoBOW BOW-
He B Ka4ecTBe XMMUYECKOro OpyXus?
—MoyeMy 3TOT ranoreH B cocTaBe NOBapeHHOW CONM He OKa3biBaeT BpeAHoe BO3=
AeNCTBUE Ha OpraHuam?

OTkpsiTHE. B CBOOOHOM COCTOSIHMM XJIOP BIIEPBBIC ObUI IIOY4€H OKHUCICHUEM
COJISTHOM KHCIOThI quokcuaom Mapranna (1774 r., K.Illeene, IlIBerws).
CreneHs OKHCJIEHHUS XJopa B coeiuHenusax —1, +1, +3, +5 u +7.
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(1]

ITono:xenue B [lepuoguyeckoii cucTemMe U CTpOeHHE aTOMAa. XJIOp — 3JIEMEHT
3-ro nepuoja riaaeHoi noarpymmsl VII rpynmel. DIeKTPOHHOE CTPOCHHE €ro aToMa
— 15%25%2p°3s23p°,

Haxoxnenue B npupoae. Kak akTUBHBIN 3JIEMEHT XJIOP B IIPUPOJIE BCTPEIAETCS
TOJIEKO B BHJIE coeuHEHUH. K BaOXHEHIIUM €ro COECIUHEHHUSAM OTHOCATCH 2aium
NaCl, curveun KCl, cunveunum NaCl-KCl, xapuamium KCIl- MgCl,-6H,O u nap.
CoenuHeHHUs XJIOpa BCTPEYAIOTCS B BOJAX OKEAHOB, MOpEH M 03ep, a TakkKe B
OpraHU3Max PaCTEHUU U KUBOTHBIX.

IToyuenme. B naboparopuu X10p MOKHO MOJTy4YUTh AEHCTBUEM CHIIBHBIX OKHC-
mareneit (MnO,, KMnOs, K>Cr,07 1 KCI103) Ha CONsSHYIO KHCIOTY:

4HCI + MnO, — CL,T + MnCl,+ 2H,0 KCIOs + 6HCI — 3CL,T + KCI + 3H,0

B npOMBIIUIEHHOCTH XJIOP HOJIy4aroT 3JIEKTPOJIM30M paciulaBa XJIOPHA HATPUs

WY €r0 KOHLIEHTPHPOBAHHOTO BOJHOTO PacTBOpa:
2NaCl—22-2,2Na+Cl,t 2NaCl + 2H,0 22=2, H,1 + 2NaOH + Cl,1
pacmias

Dusuyeckue cBoicTBa. XJI0p — a3 XeITO-3€I€HOT0 LIBETA, C PE3KUM YIYIIAIOIIUM
3anaxoM. SIpoBuT! B 2,5 paza Tspkenee Bozayxa. B 1 1 Boas! pactBopsieTcs 2,5 11 xiopa
(20°C). Ero BOaHBIA pacTBOp HA3bIBAIOT XTOPHOU 6000U. XJIOP pasipaxacr JbIXa-
TEJbHbIE IyTH, a NIPU BJbIXaHUH OOJIBIIOTO KOJIMYECTBA BHI3BIBAET CMEPTh. XJIOpP MO
JIABIICHUEM CXKIDKAETCS ¥ B XKHIKOM COCTOSIHHU XPAaHUTCS B CTANIHBIX OaIOHAX.

Xumuyeckue cBoiicrBa. XJop — cunvhbii okucaumens. OH HENOCPEICTBEHHO
He peazupyem C KUCIOPOJOM, a30TOM H YIJIepoioM. XJIOp ¢ BOJOPOIOM pearupyet
npu ocsemeHud (hv) ¢ cypemoii (Sb) ¥ aKTHBHBIMH MeTaJUIaMH TP KOMHATHOM
TeMIIEpaType, a C IPYTUMH IIPOCTHIMH BEIECTBAMHU IIPH HATPEBAHUH:

+1 -1
H, + ClL, -2 B e 28 + Cl, -4 S,Cl,

2Sb + 3Cl, —20° €, 28bCls 2Na+ Cl, — 2NaCl

t
2P + 3Cl, -5 2PCl3 2Fe + 3Cl,—> 2FeCl;
2P + 5Cl, -4 2PCls Cu + Cl, -+ CuCl,

\ AeaTenbHOCTb XuMuyeckue cBOWCTBa XJlopa

Ha ocHOBaHWM ypaBHeHUIA, OTPaXaloLWMX XMMUYECKMe CBONCTBA X/10pa, OTBeTLTe
Ha BONpocChkl.

= B kakux peakumsx xnop okucnutens?

= [pu kakux ycnosusix n3 npoctbix Bewects obpasyerca PCls, a npu kaknx — PCls?

— Mouemy xene3so ¢ xnopom obpasyet FeCls, a ¢ consiHol kucnoto — FeCl2?

— B Kakux coeguHEHVsAX 3NeMEeHT B COEAUHEHWU C XITOPOM MpOSABNAET BaNeHTHOCTb,
paBHyto AByM? Noyemy UX hopMynbl OTAKYAOTCS ApYr OT Apyra?

B3anmopnelicTBHE XJIOpa €O CJOXKHBIMH BellleCTBaMH. XJIOp pearupyer ¢ Bo-
J10M, 06pa3yst COISIHYIO (XJIOPOBOJIOPOHYIO) U XJIOPHOBATHCTYHO KHCIIOTHI:
Cl, + HO 2 HCl + HCIO
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O6pasyrouuiicss pacTBOp Ha3BIBAIOT XI0PHOU 6000U. XJIOPHOBATHCTAsA KUCIOTA
— HEIPOYHOE BEIIECCTBO, IMO3TOMY OHa pasnaraercs. OOpa3yrommiics IpH ee pasio-
JKEHHH aTOMApHbIH KHCIOPOJ, KaK CHIIbHBIA OKHCIIMTENb, 0OECIBeYnBaECT OpraHu-
YeCKHe KPaCUTEIH:
2HCIO — 2HCI + 20 — 2HCI + 0,1

OTO CBOMCTBO XJIOPHOM BOJIBI IIO3BOJISIET UCIIOJIB30BATh €€ B Ka4ecTBE OTOEIH-
BAIOLIET0O BELIECTBA.

Xi1op B3auMozeHcTBYeT ¢ Imenodamu. Hampumep, npy 0ObIMHBIX YCIOBHSIX XJIOp €
pactBopamu KOH wm NaOH o6pasyer orcagenesyio 60dy, a ¢ pacTBOPOM TaIllCHOH
U3BECTU — XJIOPHYIO U36€CHIb, KOTOPBIE TAKOKe 00J1a1at0T 0TOEIMBAIOIMMU CBOWCTBAMH:

2KOH + Cl, — KCl + KCIO+H,0

JKaBeJieBas BOJa

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

XJIOpHasi H3BECTh

OtOenuBaromye CBOWCTBA JKaBEJIEBOW BOJABI M XJIOpHOW (OenMIbHOI) H3BECTH
ofycnaBiMBaeT XJIOPHOBATHCTash KHCIOTa, KOTOpas oOpasyercs Ioj JeHCTBUEM
BOJBI M YITIEKUCIIOTO rasza Bo3ayxa. Hanpumep,

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

. [Ukatynka ananui  [pu HarpeBaHWu xrnopa ¢ Wwenoyamu o6pasyoTcs conm Xnop-
Hosatou kucnotbl (HCIO3):

100°C
6KOH + 3Cl2 L) 5KCI + 3H20 + KCIO3; GeptoneTtosa conb

Xnop — 6onee CHIBHBIN OKUCIHTEND, 4eM 6poM u #oa. IloaToMy OH BeITECHSET
OpoM u #ox U3 X GUHAPHBIX COEAMHEHHH C BOJJOPOJIOM H METaJUIaMH:

ClL+2HI - 2HCl + I, Cl,+2KBr —» 2KCl + Bn,

X110p B3aUMOZICHCTBYET U C OPraHUYECKHUMHU COCAMHCHUAMH.

IIpumenenue. Xi0p UCIONB3YIOT U1 00€33apakuBaHus TUTHEBOH BOBI, OTOE-
nUBaHMA TKaHeH u Oymaru. Ero ocHOBHas 4acTh pacxoayeTcs B MPOU3BOJCTBE CO-
JISTHOM KMCJIOTBI, XJIODHOH M3BECTH, a TAKXKE JAPYIHX XJIOPCOACPKALIMX HCOPraHH-
YECKUX ¥ OPraHUYECKUX COEIMHEHUM.

KnioueBbie * XJIOpHas BoAa * XJIOPHOBaATUCTas KUCNOTa * XaBenesas Boga *
croBa oTGenuealoLLme BELWEeCTBa * peakuum 3amMeLleHUs ranoreHos *

_ lMpuMeHeHMe U NpoBepKa 3HaHUN

1. Yro ommboyHo 115 Xj10pa’?
A) S10BUTHIN ra3
B) B naboparopuu noiy4aroT U3 CONSHON KHCIOTHI
C) obiagaeT BEICOKOM XHMHUYECKOM aKTHBHOCTBIO
D) B IpOMBIIIIICHHOCTH MOJTYYal0T W3 TIOBApEHHOM COMTH
E) B mpupoae BcTpeyaeTcsi B CBOGOIHOM COCTOSIHHH
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2. ITo xaxoii cxeme obpa3syercs (HemocpeJACTBEHHO) NPOCTOE BelecTBO?

1. KOH+ Cl, —» 2.KBr+ Cl; > 3.KI+Cl —» 4. HO+Cla>»
A)1,2 B) Tombko 2 C) 1,234 D) 2,3 E) Tonbko 3
3. CocraBbTe ypaBHEHHS BO3MOKHBIX peaKIHii.

1. K+Ch—> 2.H2+C12L) 3.AI+Ch -5 4. 0:+Ch——> 5.P+Clh —

4. 3apepmuTe CXeMbI peaKIHi. YKaXHTe ypaBHEHHS, 10 KOTOPBLIM 00pa3yloTcs, COOTBET-
CBEHHO, ’KaBeJieBas BOAA H XJIOPHAA U3BECTh.

I.Ch+H:0-  2.Ch+KOH—  3.Ch+KOH—22C 5 4 Cl+ Ca(OH)—>

5. CosiiMH KaKMX KHCJIOT SIBJISIIOTCS FHIOXJIOPHT KaJHus H OepToJieToBa coiib? Hanummure
MOJIEKYJISIPHYIO H CTPYKTYPHYIO (POPMYJIBI 3THX KHCJIOT.
6. Kak 00bsCHUTH 0TOCIHBAIONIHE CBOHCTBA XJIOPHOM BOBI H KaBeJieBOi BOAbI?

7. Beruncsmare Macey 1 sirpa (H.y.) xJjopa. Onpejgedre OTHOCHTEILHYIO INIOTHOCTH XJIOpa
no Bogopoay u Bo3ayxy. A«Cl) = 35,5; M«(o3za.) = 29.

a XJ'IOPOBOJJOPOH U CONAHAA KUCINOTA

’ — Kakue BewectBa NMPMHAMAKOT y4acTue B nepesapMBaHMM NULLKU B )xenym(e?
=)

[

‘ DRV PY 44y XuMuyeckue CBOUCTBA CONAHON KUCNOThI

[
O6opyaoBaHue: 5 NpobMpPOK, CONsHas KUCMOTa, CTPYXKU MarHusi, MegHasi NpoBONOKa,
okeug meau(ll), rmapokena meaw(ll),coqa unu NOpoLLIOK mena.
Xoa paboTtbi: B 0aHY M3 5 NpobUpoK MoOMecTUTe CTPYXKU MarHusi, BO 2-10 — MeAHYt0
npoeonoky, B 3-to — okcug meau(ll), B 4«0 — rugpokemna meau(ll), B 5-to0 — cogy nnu
MOPOLLIOK Mena 1 B KaXayto U3 HUX npuneiTe no 2—3 Mn CoNnsiHoOM KUCNOThbl U NpocneavTe
3a NPOUCXOASALLMM.

O6cyauTe pesynbTaThl,

= BcTtynuna nu consHas kucnoTa B peakuuio ¢ obovmm metannamu?

— Kak o6bsicHuTb 0bpa3oBaHue pacTBOpPOB CUHEro LBeTta B 3- U 4-i1 npobupkax u
BblaeneHue rasa B 5- npobupke?

— CocraBbTe ypaBHEHUA peakuuid, OCYLLECTBIEHHbIX B XoAe paboThbl.

IHosnyuyenue. B nabopaTopuu XJI0poBOAOPO NOTYyYaIOT CYJIb(haTHBIM CLIOCOO0M,
NaCliprer. + HaSOugeomn —22=19" €, HCI + NaHSO4

2NaCliprer. + HaSOugronn) —=9 €, 2HCI + NaySO4
a B I[IPOMBIIIIVICHHOCTH, T'NTAaBHBIM 06pa30M, C)XXUI'aHHCM BOJIOpOJia B XJIOPE:

H, + Cl, -4, 2HCI

DuznyeckHe cBoicTBa. XJI0POBOAOPOI — OECIBETHBIN ra3 ¢ pe3KuM, yIyIUIu-
BBIM 3aIlaxoM, HEMHOTO TsDKelee Bo3ayxa. Bo BnaxuoM Bosayxe “memvut’. [Ipu 0°C
B 1 11 Bozs! pactBopsiercs 500 i1 xsopoBogopoaa. Ero BogHbINH pacTBOp Ha3bIBaeTCS
conanou kucnomou. ITpyu BIBIXaHUH OKa3bIBaeT yAYIUIMBOE JEHCTBUE.
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XumHYecKHe cBoMcTBa. XJIOPOBOAOPO, B OTIINYME OT COJISTHOM KHCIIOTHI, npu
0OBIYHBIX YCTOBUAX He peazupyem ¢ Memaiiamu U ux OKCUOamu.

IIpumenenue. Xi10poBOIOPO/, IVIABHBIM 00pPa3oM, MCIIOJIb3YeTCsl B BUJIE COJIS-
HOM kucnoTsl. OH Taxoke MPUMEHSAETCS B IPOU3BOCTBE IUIACTMACC H KaydyKa.

IHonyyenue coyisiHON KHCI0THI. COJNSHYIO KUCIOTY IOJIy4YarOT PaCTBOPCHUEM
XJIOPOBOJIOPO/IA B BOJIE.

®usnueckue cpoiicTBa. ConsHas KUCIOTa — OSCIBETHBIH PacTBOpP € PE3KHM
3anaxoM. KoHUEHTpUpOBaHHAs COJIsHAs KUCIIOTa Ha Bo3ayxe “mbpimut”. Haubonee
KOHIIEHTPUPOBaHHAs coyisiHas Kkucinora ObiBaer He Oonee 40%-HOM; consHas
KHCJIOTa, TIOCTYTAIONas B IPOJIaKy, UMEET KOHIEHTpanuio He 6onee 37%. B xemy-
JIOYHOM COKE KOHLICHTPAIMs COJISTHOM KucnoThl coctaniser 0,3%.

Xumuyeckue cpoiicTBa. ColsiHas KHCIIOTa, HapsLy € obwumu ceolucmeamu
KHCIIOT, 00JIaZlaeT U cneyuuyeckumu c6oUCMEamu.

1. Congnas KUCIOTa — CHIBHAS KUCJIOTAa. B pacTBOpe OHA MOIHOCTHIO JAHCCO-
LUMUPYET Ha UOHBI ¥ U3MEHSET LIBET HHAUKATOpoB. OHa B3aUMOJECHCTBYET C MeTall-
JIAMH, CTOSIIIMMHU B PSAY HAIPSDHKEHUS 10 BOAOPOJa, C OCHOBHBIMH ¥ aM()OTEPHBIMHU
OKCHJIaMH, OCHOBaHHMSMH M COJISIMH, KpOME COJIEH CEepHOM, a30THOHW M opTodoc-
(dhopHo¥# kucioT (uckiroyast Hurpar cepedpa(l):

Fe + 2HC1 — FeCl,+ H,T
CaO + 2HCI — CaCl, + H,0
Fe(OH)s + 3HCI — FeCls + 3H,0
CaCO;+2HCI — CaCl,+ H,0 + CO,T
AgNO;+ HCl - AgCI + HNO;

1I. Cneyucpuueckue ceoticmea ConsiHOU KUCTOMBbL.
1. ITapp! KOHLIEHTPUPOBAHHOM COJISTHOM KUCIIOTHI B3aUMOICHCTBYIOT C aMMUAKOM
¢ obpazoBanueM OEIOro AbIMA, COCTOSIETO U3 YACTHIL XJIOpUAa aMMOHHS (Yp. 2):

(a) NH; + HCl - NH4Cl

2. ConsiHasi KHCIIOTa M €6 PaCTBOPUMEIEC COJM ¢ pacTBOpoM HHTparta cepebdpa(l)
00pa3yroT HepacTBOPUMBIH B Boze u Kuciorax Oenbiit ocagok AgCl (yp. b). Droit
peakuuei Moab3yIOTCs IPH onpedeneHuu CONSTHOM KHCIIOTH U €€ CONEH:

(b) AgNOs+ HCl — AgCI + HNO;
3. Obnanast BOCCTaHOBHUTEIILHBIMUA CBOMCTBAMH, COJISIHAs KHCIOTA (XJIOPHZ HOH)
pearupyer ¢ OKUCIUTEISAMH. DTO €€ CBOWCTBO UCIIOJB3YIOT NPH MOTYYEHHHU XJIOpa:
K2Cr,07+14HC1 — 2KC1+ 2CrCl; + 3CLT + 7H,0

IIpumenenue. ComnsHas KHUCIOTa HUCHONb3YeTCS VIS NOJIYYECHHUS €€ COJIeH, B
CHHTE3€ KPaCHUTENCH, IPH OYHCTKE MOBEPXHOCTH METAIAa OT OKCHAHBIX IICHOK B
nporecce MasHWs, B IUIIEBOH NPOMBIIUICHHOCTH (I IOJIYYEeHHUS TIIIOKO3BI U
JKelaTHHA), B KO)KEBEHHOH NPOMBIIUICHHOCTH (JyOiieHHe KOX), B MeauiuHe (B
IIPOU3BOJICTBE JIEKAPCTB) U T. 1.
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[Hkatynka anaunn « NpumeHenune conen consiHon kucnotel: NaCl — B npoussoa-
CTBE rMapoKcuaa HaTpUs, CONMAHOM KUCNOTbI, Xlopa, MEeTanIM4Yeckoro HaTpus, coael,
Mbina, kpacutenei u B 6biTy; KCI — kak ueHHoe MuHepanbHoe yaobpenue, ZnClz —
L1151 NPONUTKW AePeBSIHHbIX N3eNni C Lenbio NpeaoTBpalleHus ux ranenus, BaClz —
Kak cpeacTteo 6opbbbl ¢ Bpegutenammn cenbckoro xossictea, CaClz — ans ocyLku
rasos, AICls — kak kaTanuaaTop B OpraHM4eckom CuUHTese.

Onpenenenne XJIOPOBOAOPOJAa M XJIOPHI aHHOHA. XIJIOPOBOAOPOJ OIpeje-
JI0T 10 06pa3zoBaHuio 6€0ro AbIMa ¢ aMMHakoM (yp. 2), a XJIOPH aHHOHBI — T10
obpaszopanmio ¢ nonom Ag' 6enoro ocajka AgCl (yp. b).

’ * XJIOPOBOAOPOA * COnsiHasA KucnoTta ¢ cneuuduyeckue CBOMCTBa
CONSIHOW KWUCROThbI ®

_ MpumeHeHue u NpoBepKa 3HaAHUN

1. ITo xakEM cxeMaM HOJYYalT XJOPOBOJOPOJ B NPOMBINLICHHOCTH M JaGopaTopHH,
COOTBETCTBEHHO?

1.Clz + HBr —» A) 2,1
2. NaCl(xp.) + HNOs(konm.) — B) 1,2
3.H +Cl —s g; i
4. NaCl(xp.) + H2SOu(konm.) ——> E) ]:4

2. 3aBepuiMTe CXeMbl peaKIHi H YKaKHTE YpaBHEHHS, 0TPaKalouue cnenquduyeckne cBoii-
CTBA COJIIHOH KHCJIOTBI.
1. HCl+ Mg —
2. HCI + Cu(OH): —>
3.HCl+BaO —
4. HCl + MgCOs —»
5. HCl + AgNOs —»
6. HCI + MnO: -

3. Onpenenure BelecTsa, He pearupyoLUe ¢ COJISTHON KHCIOTOM.
1.Fe20; 2.Ag 3.Si0: 4.KoCr2O7 5.SO2 6.NHs; 7.BaSOs 8.CaCO:s

4. Ykaxure B OKHCIUTEeIbHO-BoccTaHOBHTeNbHOH peaknun HCl + KMnOs— Cl: + MnCl:
+KCl + H20 oxHCcIHTENb, BOCCTAHOBHTEb, NPOAYKT OKHCIEHHS H MPOAYKT BOCCTAHOB=
JieHHs. MeTo10M 3/IeKTPOHHOr0 DajlaHca paccTaBbTe KO3(PPHIHEHTHI.

5. CocTaBbTe ypaBHeHHS JBYX CH0Oc000B mosydeHusi XjgopoBoxopoaa. IlouemMy He Bblie-
JIsIeTcsl XJIOPOBOAOPO/L NIPH CMEIIMBAHMH Pa30aBJIeHHBIX PACTBOPOB XJIOPH/IA HATPHA M
CepHOi KHCJI0ThI?

6. IIpucyTcTBHEM KaKHX HOHOB B PacTBOpe 00yCJOBJIEHbI, COOTBETCTBEHHO, OKHCIHTEIb=
HbI€ H BOCCTAHOBHTE/JIbHBIE CBOHCTBA COJIIHOH KHCI0THI?

7. BeruuciauTe KOHIeHTpanuio (%) coIAHO KHCIOThI, €CJTH H3BECTHO, YTO B 1 06beMe BOAbI
pacTtBopeno 448 obobemoB (m.y.) xsopoBogopoaa. IIpuMHTEe IUIOTHOCTH BOJABI PaBHOMH
1r/em®. M:(HCI) = 36,5.
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CPABHMTEﬂbHAH XAPAKTEPUCTUKA rAJNNIOreHOB

¥ —Kak BbI AymaeTe, coeuHeHMe KaKoro rafioreHa BXOAUT B COCTaB 3y6HOM NacTLI?
© = 5%-HbIW PacTBOP KaKoro ranoreHa B 3TUJIOBOM CNUpTe NPUMEHSAEeTCA OnA
Ae3nHdeKymmn paH?
— WoH Kakoro ranoreHa BXOAWUT B COCTaB NoOBapeHHOW conun?

“ R I g B3aumopeiicTeue ranoreHUs MOHOB C HUTPATOM
cepe6pa(l) u xnopuaom kanbuma

O6ecneueHue: pacteopbl conent — NaF, NaCl, NaBr, Nal, CaCl. n AgNOs; 8 npo6bupok,

LwTaTUB AN Npobupok, ABE NUNEeTKN.

Xop paboThl: a) B kaxayto us 4-x npobupok Hanente no 2=3 mn pacreopos NaF, NaCl,

NaBr 1 Nal. K kaxxgomy pactsopy B npobupkax Aobasbte 3-4 kannu pacteopa AgNOs u

npocneauTe 3a NPOUCXOAALLMMU N3MEHEHUSIMU.

b) TouyHo Tak xe k pactBopam NaF, NaCl, NaBr u Nal B 4-x apyrnx npobupkax nobasbte
pacTBOp Xnopuaa Kanbuus 1 npocneauTe 3a NpoUCXoasnMy U3MEHEHUSIMA,

O6cyauTe pe3ynbTarhl.

— B akcnepumenTax (a), npu nobasnenun pacteopa AgNOs, ©3 pacTBOpOB Kakux conemn
Bbinanu ocagku? B kakue ugeta 6binv okpalleHbl ocaaku?

— B akcnepumeHTax (b) MOH Kakoro ranoreHuaa ¢ MOHOM kanbums obpasyeT ocagok?

— CocTtaBbTe MOMEKYNApHbLIE U UOHHbIE YPaBHEHUs peakLWii, OCYLLECTBIEeHHbIX B JKC-
nepumeHTax a u b,

OtkpsiTHe. DTOp BriepBbie OBLT NMOTYYEH IEKTPOIU3OM XKUIAKOro (HropoBoo-
pona (1886 r., A.Myaccan, ®panius), XJ10p — OKUCICHUEM COSTHOH KUCIOTHI IUOK-
cunom mapranna (1774 r., K.1lleene, IlIenus), 6pom (1826 r., A.banap, ®@panius),
Hox — u3 30kl Mopekux Bogopocneit (1811, B.Kyprya, ®@panms).

ITo-rpeyecku “¢pmopoc” o3HavaeT paspywarowuil, “xiopoc” — scenmo-3enenviil,
“6pomoc” — 3noeonnwill, “U003¢” — huonemoswiil.

Haxozenne B mpapo/e. ["ajloreHs! B IpUpoJIe BCTPEYAIOTCS TOMBEKO B BUJIE COE-
JIAHEHHUHH.

[ Karynka auadmn o BaxHevlwne npupoaHble coeauHeHus dotopa — ghrroopum
(nnaswkoBbii wnat) CaFz, kpuonum Nas[AlFe] u gpmopanamum 3Cas(POas)2-CaF2. Bpom
BCTpeYaeTcs, rmaBHbIM 06pa3om, Ha BCeX MeCTOpOXAEeHUAX Xropa B Buae coneit NaBr,
KBr, MgBr2 , a Takke B cocTaBe MOPCKMX BOJOPOCIEN.

B TeyeHue roaa us Mopckoit BoAbl B atMocdepy nepexoauT okono 4 MnH ToHH 6poma.
Mo aToit npuunHe B BO3ayxe, y nobepexbs Mopeit, cogepxaHve 6poma MHOrokpaTHO
6onblue, N0 CPaBHEHWIO C APYrUMW paioHaMW.

Voa, B 0CHOBHOM, BCTpeYaeTcs B BUAe OANAA Kanus 1 oAMaa HaTPUs, a Takke, Kak 1

6poM, B COCTaBE MOPCKOM BOJOPOCIU — NaMUHAPUM.
d 2 ‘

(a) ManoreHbl B npupoae:

1 — kameHHas conb (NaCl), o

2 — cunebBuH (KCI), _,'ih 4

3 — ¢onoopuT (CaF»), ‘e 3
4 - namuHapus 1]

(coaepxuT MHOro ioaa)
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Coenunenus ranoreHoB B Asepbaiimxane BcTpedatorcs B HaxubiBane (B OCHOB-
HoM B Bujie NaCl) B 6ypoBBIX B MOpcKUX Bojiax O6mu3 roponos baky u Hedruana (B
BHUJIE HOAMI0B U OPOMUIIOB).

IMonyyenne. 1. OTOp MOXHO MOIYYHTH IIEKTPOIH30M pPACIUIaBOB (TOpHIA
KaJIust WK propHuIa KambIus:

2KF(pacrunas) —1=2, 2K + F,T CaFj(pacrnas) —1=3 , Ca + F,T
2. ITomygenue xmnopa (cM. cTp. 63)

3. Bpom B nmaboparopuu nonyqarot aercrueM okuciautened (MnO,, KMnOs,
KCIOs3 u 1p.) Ha 6pOMOBOAOPOIHYIO KUCIIOTY HJIH €€ COJIH:

6HBr + KCI10; —» KCl1 + 3Br; +3H,0
B npOMBIIUIEHHOCTH €ro MOJIy4aloT AeHCTBUEM XJIopa Ha OpOMUIbL:
2NaBr + Cl; —» 2NaCl + Br,

4. Vion B naGopaTopuu moMydaloT AeiicTBHEM cabeix okucimreneit (Fe*t, Cu®*
U /Ip.) Ha HOJOBOJOPOJHYIO KHCIIOTY HIIM €€ COJIH:
2FeCls + 2HI - 2FeCl, + 2HCl + L{

a B IPOMBINJICHHOCTH — JIeCTBHEM XJiopa Ha AOIUIBL:

2KI + Cl, > 2KCl + Id
®uznyeckue cBoicrBa. Omop u XI0p — SOBUTHIE Ta3bl, COOTBETCTBEHHO,
CBETJIO-XKEITOTO U KEJITO-3€JIEHOr0 [[BETA. [1appl  Iapel

H Br 2 Iz

Bpom — XKUAKOCTH KPacHOBaTO-Oyporo mse- F, Cl
Ta, IIaphl KOTOPOrO SIOBUTHL Mot — erko cy6- :
JMMHpYIOLIEe TIPH HATPEBAHMH, KPHUCTAIUTHYE- -
CKOE BCIIECTBO TEMHO-(DHOJICTOBOTO IBETa C
PE3KUM 3a11axOM.

B pany F2—>Cl,—>Br,—1; u3-3a yBenuuenus
pa3MepoB aTOMOB U MOJIEKYJI YBEIHYUBAIOTCH 1 2
MEKMOJICKYJISIPHBIE CHIIBI NPUTSDKEHHS. B pe-
3yJbTaTeé B OTOM DSy YCHWIMBAETCH WHTEH- »

CHBHOCTb OKPACKY I'aJIOT€HOB, BO3pacTaer iot- (b) Manorexsi: Kukuii  KPHCTAILTH-
HOCTb, TIOBBINIAIOTCS HMX TEMIEPAaTyphl IUIaB- ;:g’;g:: f:;ﬂ:f" Gpom G
JICHUA U KMIICHHA.

TajioreHbl B BOJI€ MaJOPaCTBOPHMBI, B CIIMpTE, OCH3MHE M KEPOCHHE XOpPOLIO
pactBopuMmsL. M3-3a TOr0, 9TO0 ()TOP IpH OOBIYHBIX YCIOBHIX HEOOPATUMO pearupyeT
C BOJIOH, €ro BOJHBIHM PacTBOP MOJIYYUTH HEBO3MOXKHO.

XuMuyeckHe cBoicTBa. XHMHYECKas AKTHBHOCTH TaJlOr€HOB YOBIBaeT OT
¢dropa k #oxy. IToaromy ¢TOp 110 CpaBHEHHIO C IPYTHMH rajoreHaMu dosee 3Hep-
THYHO BCTYNAET B pEaKiMy; HaupuMmep, GTop Npu OOBIYHBIX YCIOBHUIX SHEPIUYHO
pearupyer ¢ yriuepoaom, Gocgopom, cepoi ¥ O MHOTHMH METAITAMHM:

C +2F, —>CF,4 S + 3F, »SFs 2P + 5F; —»2PF; 2A1 + 3F; 52AIlF;

leyrne TaJIOTCHBI B pEAKIIHHU BCTYTIAKOT B OCHOBHOM IIpH Harp€BaHWH.
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C BogopoioM (pTOp pearupyeT B TEMHOTE CO B3PBIBOM, XJIOP — O] ACHCTBHEM
CBETa WIM IPU HarpeBaHuM, OpoM U HOJI )K€ — IIPH HarpeBaHUM:

H, + F, — 2HF H,+ClL -~ 5 2HCI H,+X, < 2HX (X=Br,I)

Ikarynka ananni » Coeguuenus HBr u HI — HenpouHble BewecTea. Moatomy ux
nosny4atoT KOCBEHHbLIM NyTeMm.
B npombilwneHHoCTM (hTOPOBOAOPOA TaKKe MONMy4yarT HE U3 MPOCTbIX BELIECTB:
[EVCTBMEM KOHLIEHTPUPOBAHHOW CEPHOM KUCNOTbI HA MUHEpan nioopuT:
CaF2 + H2SOs — 2HF + CaSO4

I"aoreHoBOIOpOB!I B BOJHOM PAaCTBOPE SABJIIOTCS KHCIOTAMH, CHJIa KOTOPBIX
Bospacraer B pagy HF—->HCl—->HBr—HI. ®TopoBogopoHas (Ii1aBUKOBasi) KHCIOTa
pearupyer ¢ JUOKCHIOM KPEMHHUS, BXOASIIUM B COCTaB CTEKJIA:

4HF + SiO, — SiF4 + 2H,0

OTO ee CBOMCTBO MCIIONB3YIOT Ha NPAKTHKE JUIsi HAHECCHHS Y30pOB U Ha/IIUCEH
Ha CTeKJIe.

Cony raJIoreHOBOJOPOIHBIX KUCIIOT Ha3bIBAIOTCS (hmopudamu, X1opuoamu, 6po-
Mmudamu u ooudamu. J{a pacrio3HaBaHHS STHX COJIEH B pacTBOPE MCIOIB3YIOT UX
peakuuio ¢ pactBopoM HuTpata cepebpa(l) (ctp. 71).

OKHUCIIUTENbHbIE CBOWCTBAa TajloreHoB ocnabmsores B psagy F—H>Cl->BrolL
Iosromy u3 coequnenuii Tuma HX u MX (X=F, Cl, Br, I) xiop BeiTecHsIeT OpoM 1
#ox, a 6poM — TONBKO HOA:

2KBr + Cl; »2KCI + Br, 2KI+Cl;—»2KCl+1,  2HI+Br, »2HBr+1,

Jlns dropa 2TH peakuMu B BOAHOM pPacTBOPE HE XapaKTEpHBI, Tak Kak (Top
pearupyer ¢ BOAOH.

[katynka ananni « ®Top, pearupys ¢ BOAOW, BbITECHAET U3 Hee kucnopog, (Habnio-
[aeTcs SBMNEHUE ropeHns):

2H20 + 2F2 — 4HF + O2

B otnuume ot dropa, xiaop u 6pom oueHb ci1abo pearupyrot ¢ Boaoi. Ilpu sTom,
HapsAy C rajJoreHoBoJopojoM, obpasyiotrcsa xnopuoBatuctas (HCIO) u 6pommo-
Barucras (HBrO) kucnotsr:

H,O + Cl; 2 HCI+ HCIO H>O + Br; 2 HBr+ HBrO

Hon c Bomo#t He pearupyer. CreayeT OTMETUTh, YTO BOCCTAHOBUTEIILHEIC
CBOMCTBA raJIOTeHU]] HOHOB Bo3pacTaloT B pany F-— CI"—» Br — I,

Ilpumenenue ranorenoB. Cpeay rajJoreHoB Haubosee NIMPOKO NMPUMEHACTCS
xnop (ctp. 64).

@mop u e2o coeduHeHus NCNIONB3YIOTCA B CUHTE3€ TOPOPraHMYECKHX COCIUHE-
Hui (ppeon, CF2Cly), nommepos (tednon (—CF2—CFr—)n, 415 IpoU3BOICTBA KPHO-
nura Nas[AlFg], HaHeceHus y30pOB Ha CTEKIIe, a TAKXKe B COCTaBe 3yOHOM macTsl.

Coedunenus 6poma npumensiorcs B ¢pororpaduu (AgBr), B Meauune uis yc-
noxkoeHus: HepBHO¥ cucteMsl (NaBr, KBr) u B npou3BojcTBe psijia KpacHTeleH.
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Coedunenus tioda npumensaiorcs B Hoguposanuu (Nal) moBapenno# conu, npu
JICYCHUH HEKOTOPHIX 3a00JICBaHHM, HAaIIpUMEp, 3a00JICBaHNS IIUTOBUIHOM JKEJIE3EI,
a TaKKe Juis Je3uH(pexuu paH 5%=-HbIM PaCTBPOM HO/ia B STUIIOBOM CIIHPTE.

B opranusm genoBeka o MOCTYIAEeT U3 BOJBI, BO3IyXa U MUK (MOJIOKa, Xi1eba,
SIAT], COJTH, MOPCKOM KaITyCTHI U JIp.).

Alua Mopckasi kanycra

(c) MpogykTbl, copepxalime rnoa

MOIOKO

W3 onpITOB, IPOBEACHHBIX B pasjene “‘/learenbHOCTs”, clemayeT, 4To HoHbI F-
CIS, Brr u I” B pacTBope MOXHO OIpeAeNATh C IOMONIBIO PacTBOpa HHTpaTa
cepebpa(l): mpu sTom Houb! cepebpa Ag* ¢ xnopux nonamu Cl™ obpa3syior Gemnbrit
ocayok xnopuaa cepebpa(l) AgCl, ¢ 6pomun monamu Br™ — jxenToBaThIii 0CaOK
6pomupa cepedpa(l) AgBr, a ¢ fiogug noHamu [~ — xenThiil ocagok Hoxuaa ceped-
pa(I) Agl. U3-3a pactBopumoctu AgF B Boge nonsl Ag” u F~ He 00pa3yroT ocagok
(mpobupka 1):

Ag" Ag' Ag" Ag"
NO;~ NOs~ "NOs;  “/NOs~
U r §
b ' \ |
| o | S \
4 4
N a'NOs
I—
Agl
ClI+ Ag*—AgCl Br+Agt—>AgBrd  I+Ag'—>Agld
6eblit KEJITOBATHIN JKEJThIH
0CaI0K 0CaI0K 0caIoK

(d) Onpepenexue voHos CI-, Brr u I

Onuako uonsl F-, B ormume or uonos CI-, Br~ u I™, ¢ nonamu Ca’" u Mg
00pa3yloT HepacTBOpHMBIE B BOZAE OCaJKU, cooTBeTcTBeHHO, Oenmoro (CaFi) u
xernroro (MgF,) usera :

2F~+ Ca’* — CaF2d 2F~+ Mg?** — MgF»{
Gesblit 0cajiok JKEJITBIM 0CaI0K

OmnpeaeneHue MOJIEKYJIAPHOro HoJa OCHOBBIBACTCS Ha IOSABICHHH TEMHO-CH-
HEro OKpAaIIMBAaHMA IPH JACHCTBHM Ha Kpaxmai pa30aBIeHHOro pacTBopa iozga B
stunoBoM cimpte (cTp.183).
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XuMmus 1 okpykaromas cpeaa. Cpe/iy rajloreHonpoH3BOHBIX HAHOOJIBIIYIO 3KOJIOTH=
YECKYIO OIaCHOCTB IPEACTAaBIAIOT XJIOPCOAEPIKaIe IEeCTUIMIBI, GpeoHb! (hTopxiiop-
npousBoansie yraepoga — CFCl;, CF,Cl; u Jp.) B XJIOpOBOAOPOJ, CIOCOOCTBYIOIIHIMA
TIOBBIIIEHAIO KHCIIOTHOCTH 1OYB. IIpoykTe! ¢oTonmsa ¢ppeoHoB, obpasyronmecs B aT-
Mochepe 3eMiH, pearupys ¢ 030HOM, BBI3BIBAIOT IOSIBICHHE B aTMOC(epe “030HOBBIX
Jpip”. TIoaTOMy OJO00HBIE COEAMHEHMSA PEACTABIAIOT OOJBIIYIO ONIaCHOCTE B aCIEKTe
COXpaHEHHsI 030HOBOTO CIIOS IUIAHETHI. B HACTOAIIEE BpeMs NPHMEHEHHE ONACHBIX
NECTHIMIOB M (PTOPIPOM3BOAHBIX WIH IOJHOCTHIO 3aNpEINaeTCs, WIH OrpaHHYCHHO
paspemaercs npu cOOMIOAECHNH ONPEIEICHHbBIX IPABUII ¥ OCYINECTBICHAH KOHTPOJIA 32
HX COJIEpIKaHHEM B aTMocdepe.

Domonu3 — pa3ioKeHHe BEIECTBA MO ICHCTBHEM CBETA.

Kniouessie * aKTUBHOCTbL rasioreHoB °* aKTUBHOCTb FanoreHu MOHOB * peakuumn
crosa onpeaeneHusi ranoreHns UOHOB *

_ MpuMmeHeHMe U NpoBepKa 3HaHUKN

1. Yro ommbdouno nns ranoresos? B paay Fo—Cl-Br:—1: ...
A) yCHIHBaeTCsS HHTEHCHBHOCTH OKPaCcKH
B) Bo3pacraer TemMneparypa MIaBICHHA
C) yOpIBaeT XHMHYECKast aKTHBHOCTD
D) yMeHbIaeTcs II0THOCTh
E) yBenuunBaercs JUIHHA CBA3U B MOJIEKYJIE

2. YkaxuTe 0IIH00YHOE BLICKA3bIBAHHE OTHOCHTEJIBHO I'aJIOreHOBOJOPO/IOB.
A) HI — nan6onee CHIbHBII BOCCTAHOBUTEID
B) HF — HauMeHnee cnabplif BOCCTAaHOBHUTENH
C) nanmensbmas juimaa R—H cBsa3u B Mmonexyne HF
D) HI — camas ciabas kuciora (B pactBope)
E) HF ucnone3yercs /Ui HAHECEHHUS y30POB Ha CTEKIIE

3. 3aBepmIATE CXeMBI BO3MOKHBIX PeaKIHiL.
1. CaFy(pacmuias) 223,

2.C+Ch—>
3.C+F2—>
4.S+F,—
5.P+5CL —>
4. CocTaBbTe MOJIEKYJISAPHYI0O H CTPYKTYPHYIO (OPMYJbI KHCIOTHI, COOTBETCTBYIOMIEH
okcuay CLO7.
5. CocTraBbTe ypaBHEHHS peaKIHii, 10 KOTOPHIM MOKHO IOJIYYHTH FaJIOreH.
1.NaCl + H,0 2%-3, 2. KF+H,O0+CL —>
3.KI+ H;O +Br2 > 4. NaF + H,0 + MnO2 -

6. OnpeenMTe THIBI XHMHYECKOMH CBSI3H M CTENEHH OKHUCJICHHS 3JIEMEHTOB B COEIMHEHUsIX
—KBr, Clz, BF; u HI.

7. IloyeMy HeJIb35l IPHIOTOBUTH pTOpHYI0 Boay? B 4eM cOCTOMT CXOJCTBO ABYX NpHBEJEH=
HBIX peaKnmii?
K + NaCl(pactBop) — F2 + NaCl(pactBop) —
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(T ococuanune sanannn ]

1. Kakue 31ekTpoHHbIe (POPMYJILI COOTBETCTBYIOT ATOMAaM rajioreHos?
1....2s%2p° 2. ... 2s%2p° 3....3d%s! 4...3s3p° 5...3s%3p*
A)1,.23 B) 1,2 C) ToneKko 1 D) 1,345 E)l14

2. B xakoM nepuo/ie H KaKoi rpynie pacnojoxkeH 3J1eMeHT, 001aaiomui Hauto1b-
UMMM OKHCJIMTEIbHBIMH CBOMcTBAMH ?
A) 1; VII B) 2; VII C)2; VI D) 3; VII E) 6; VII

3. Yro BepHoO 114 Xaopa?
1. B pupoie BCTpedaeTcs B BUAE COCTMHEHUM
2. ra3 TsKelee BO3Iyxa
3. B IPOMBIIUIEHHOCTH MOTYYalOT W3 COISTHON KHCIIOTHI
4. B 1abopaTOpUH TOTYYAIOT M3 CONSTHOH KHCIIOTHI

A) 1,234 B) 2,34 )23 D)1,2,3 E)1,2,4
4. Yxaxure omub0o4yHoe BbIicKasbiBanue. CoisiHasi KHCIOTA ...

A) He SBIISETCS YHCTHIM BEIIECTBOM B) pearupyer ¢ xene3om

C) NpUCYTCTBYET B KEITyI0YHOM COKE D) 6pBaer Bbime 40%-Hoi

E) Moxert GBITH ompeziernieHa pactBopoM HuTpara cepedpa(l)

5. Yto BepHO 115 XJI0pOBOAOpOaa?
1. nMeeT pe3Kkuii 3amax 2. BO BIIQYKHOM BO3/TyX€ JIBIMHT
3. X0OpoIIo pacTBOPSETCS B BOJE 4. pearupyeT ¢ aMMHaKOM
5. mpH OOBIYHBIX YCIOBHAX — KUIKOCTh

6. IlepenHuIMTe CXeMbI peaKIuil B TETPaAb H 3aBePUINTE HX.
1.CL +H,0 > 2.Ca(OH); + Cl, > 3.KOH + Cl, —»

4. HCI + MnO; —> 5.Fe + Clhb—— 6. HF + SiO; -

7. YkaxuTe BepHbIe BbIcKa3bIiBaHusA. Cpeiu rajioreHoBoJ0po/IoBs ...
1. HCI — caMblii CHIIBHBIN BOCCTaHOBHTEIb
2. HF — B pacTBOpe camasi CHIIbHas KHCIIOTa
3. HF — camas nosnsipHast MoJIeKyJ1a
4. HI — nerue Bcex qUCCOIMUPYET B PacTBOpE
5. HBr — oueHb yCTOWYHMB U IIPU HArPEBAHUU HE PA3JIaraeTcs

8. IlepenummuTe cXeMbI peaKIMii B TeTPaab H 3aBEPUIHTE HX.

1. NaBr + Cl, - 2.Sb+Cl, —2%C, 3. ALO;+ HCl —>
4. K>Cr,0,+ HCI —> 5.KCIOs + HCl - 6. CaCOs + HCI —>

9. ¥YkaxuTe BepHble BbicKkasbiBanus. Cpeau nonos F~, CI', Br u 1™ ...
1. F ™ camblii cr1aOblii BOCCTAaHOBUTED
2. 17— camblit CHITBHBIH BOCCTAaHOBUTEIH
3. F ~ naubosnee cunbHo nputsrusaer non H'
4.V uona I~ — HauGonbimuii paguyc

10. Ilpu B3aHMOJEHCTBHM JHOKCHAA MapraHia ¢ COJSAHOH KHCJOTOH ObLIO MOTyvdeHO
33,6 a1 (n.y.) xsiopa. Beruncimre Macey () AHOKCHAA Maprafia, BCTYIIMBIIEro B pe-
aknuio. M(MnO,) = 87.
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a SJNIEMEHTbI NOArPyMnbl KNCIOPOOA

OElLlAH XAPAKTEPUCTUKA 3SJNIEMEHTOB noarrynnbl
KUCITIOPOOA

°._ C noMoLLbIO KaKoro BelecTBa MOXHO 06e3BpeaAnTb pasnuTylo Ha Non pTyTh?
— Kakou rasz obycnaenuBaer 3anax TyxmbiX Auy?

B rnasHyto noarpyniy VI rpynmel BXoaar kuciopod O, cepa S, cenen Se, mennyp
Te ¥ paIMOaKTUBHBIN nooHut Po. DTH 3JIeMEHTHI Ha3bIBAIOT Xanbkozenamu (“xanb-
Ko2enbl” O3HAYACT pooicoaioujue pyosl ).

. BaneHTHbIe BO3MOXHOCTU aTOMOB XallbKOreHoB

YyurtbiBan pasnuuua B CTPOEHUU BHELWHero 3HepreTU4eckoro ypoeHs aTomMoB

XanbKoreHoB, OTBeTbTe Ha BONpPOCHI. nd
2 o [T [T ]
N i Nl ns [T 1] 1
o... [ R...L1 y
S HENEN
np
ha ns [T[1[7
o s N7 +AE1 * T
R... [TV R=S, Se, Te R...[1Y

— B yem cocTouT paanuume B CTpoeHU BHELLHEro 3HepreTuyeckoro yposHsi atomos O, S, Se n Te?

— B atomax Bcex nu xanbKoreHoB BO3MOXXHO pacnapuBaHue CnapeHHbIX S= U p= BalleHT=
HbIX 3nekTpoHoB? C 4yem 3To CcBSi3aHO?

— OTpaxatoTcs N1 3TV pasnuuus B cTpoeHnn atoMoB O U S B MX BaNeHTHOCTAX, NPOABNSA-
eMbIX UMW B CBOUX coeiHeHensx? OTBeT NOATBEpAUTE NpUMepamu.

Ha BHEIIHEM SHEPreTHYECKOM YPOBHE aTOMOB XaJIbKOI'€HOB COJACPIKHUTCA 6 dJIek-
tporos: ns’np?. Ilpucoequusis HEAOCTAlOMME A0 OKTETa 2 OIEKTPOHA, OHHM B
COEIMHEHHAX C BOZOPOAOM H METAITIaMH IPOSBIISIOT cTeneHb okucnenns —2. Cepa,
CEJICH U TeJUTyp B COCAMHCHHUAX C KHCIOPOJIOM M TajJlor€HaMH, a KUCIOPOJ TOJIBKO
co (hropoM HpOSABIAIOT M CTENEHb OKUCICHHUS +2. B ommmyme ot kuciopoaa, cepa,
CeJIEH U TEIUTyp IPOSBIAIOT TAKXKe U CTETIEHN OKUCIIEHUS +4 U +6.

WN3-3a oTCyTCTBUS Ha BHEIIHEM (2-M) DHEPIreTHYECKOM YPOBHE ero aroma d-noj-
YPOBHSI KHCIOPO/ He nposiBiisieT BaneHTHOCTH [V u VI, 1, COOTBETCTBEHHO, CTENEHb
okucnenus +4 u +6 (tabmn. 17.1).

DJIeMEHTHI MOATPYIIILI KUCIOPOa ¢ BOAOPOAOM 00pa3yloT coeIMHEHHS 00mei
¢dopmynsr HoR — H,O, HaS, HaSe, HoTe. B Bognom pactBope H,S, HzSe u HaTe
obpasyroT kucromut. Crna 3TuX KACIOT Bo3pactaeT B psaay HoS—>H,Se—HTe.

Boja B 04€Hb HE3HAYUTEILHOU CTENEHH qucconuupyet Ha nousl (H™ u OH).
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Ta6nwmua 17.1. HekoTopble xapakTepucTUKM KUCNOPOAa U Cepbl

3 Banentaeie OTHOCHTENBEHAS DIIEKTPO— CTeneHs OKHCICHUS
S9N JIEKTPOHEI OTPHUATENLHOCT (B coeIMHEHHSX)
Kuciopoa, O 2s? 2p* 3,5 B OCHOBHOM —2
Cepa, S 3s? 3p* 2,5 =2, -1,+2, +4,+6

Cepa, ceneH U TeUTyp ¢ KUCIOpoJoM obpa3yroT okcuisl coctaBa RO, u RO:s.
OrtuM oxcuam cooTBeTcTBYIOT KucnoTsl THiia HRO3 m HoRO4 (H2TeO4:2H,0).

B noarpymnme ¢ pocToM MopsAKOBOro HoMepa 3JeMeHTa R cmia 3THX KHUCIOT
y6siBaer. [Tockonbky B HUX R umeer crenens okucinenus +4 u +6 COOTBETCTBEHHO,
TO Bce OHM 00nanaroT okuciumenvhbimu cBodcTBamu. Kucnorer tunma H;RO3
0051a1aroT TakkKe U BOCCTAHOBUTEIEHBIMH CBOHCTBAMH, TaK KaK CTCIICHb OKHCIICHHS
asiemeHTa R (+4) B 9TUX KHCIIOTaX UMEET POMEKYTOYHOE 3HAYCHUE.

Kncuoponconepmanme H 6QCKHCJ'IOPOIIHI>IC KHCJIOTBI XaJIbKOT¢HOB

ITouemy KuCIIOTHBIE CBOMCTBA Bo3pacTaloT B psaxy HoS—H,Se —-H,Te?

Pemenue:
B pany H.S—H,Se—H,Te, u3-3a yBenuuenus pa3mepa atoMa, JutiHa cBsizu R—H Bo3-
pacTaert, a ee MPOYHOCTh yMeHsIIaeTcs. Kak crieacTBue, MOMAPHBIM MOJIEKYTaM BOJBI
CTaHOBHTCH Bee Jierde otopBath HoH H™ ot monexymer HaR.

o6bpazewy

3apanme. [Touemy B kucnorax tuna HaRO4 amemenT R nposiBisieT TOIBKO OKHCITH-
TeNbHBIE CBOHCTBA?

B pagy O — S — Se — Te okucrumensheie (nememannuveckue) ceovicmea sne-
Menmog ybvieaiom, a 60cCmanosumenbible C60UCMea 603pacmaiom.

* XanbKoreHb! * XanbKOreHoBoA4opoAL! * Kucrnopoacoaepxawme
KUCIOThI *

_ MpumeHeHWe ¥ NpoBepKa 3HAHWUN

1. Yto omu6oyHO JJ1sA 2JIEMEHTOB IJ1aBHOM moarpynns! VI rpynnei?
A) 06pasyioT pyausl B) Ha3biBaloTCA XaubKOr€HaMHU
C) ABISIOTCS S- U P-3JIEMEHTAMHU D) MeHee aKTHBHBI, Y€M IaJION€HbI TOTO XK€ IIEpHojia
E) Ha BHenIHEM ypOBHE UX aTOMBI COZiepKaT 6 3JIeKTPOHOB

2. Kakoe cBOHCTBO XaJIbKOT€HOB BO3PACTaeT C POCTOM pajHyca HX aTOMOB?
A) DHeprus HOHU3AITHH B) oxucnuTensHBIE CBOMCTBA
C) BIEeKTPOOTPHLATEILHOCTD D) BoccTaHOBHUTE/IBHBIC CBOHCTBA
E) HeMeTaiuHYeCcKHe CBOWCTBA
3. ATom ¢ kakoii konurypammeii odsiajaer 6osree CHIILHBIMH OKHCTHTEILHBIMH CBOMCTBaMH?
A) ... 2s%2p* B) ... 4s%4p* Q) ... 5s*5p* D) ... 3s%3p* E) ... 6s*6p*
4. B xaKoM coeJMHEHHH CTeNeHb OKHCJIEHHA XaJbKOTreHa YKa3aHa HeBepHo?
-2 +6 +2 +6 -2
A) H202 B) H2S04 C)SCh D) H2SeO4 E) H:Te
5. Hanamure o6uue (opMyJIbI BOAOPOHBIX COSTHHEHHH XaIbKOT€HOB H HX BBICIIHX OKCH/IOB.

6. Kakas KHCJIOTAa B KaKA0M psixy 0oJiee cuibHas?
1. H2S(p-p), H2Se(p-p), H2Te(p-p) 2. H2804, H2SeOs, H2TeO4
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CEPA

— Kakoe BelwiecTBO ele u3gaBHa NPUMEHSANW ONSA U3rOTOBNEHUA KOCMEeTUYEeCKUX
3 cpeacTB?
— Kakoe BellecTBO NPUMEHSAIOT B Ka4ecTBe fie4eBHOoro cpeficTBa Npu KOXHbIX 3a-
6oneBaHuax?

OeaTenbHOCTb Kpucrannmlecxan " nnacTtnyeckKas cepa

' Ha ocHoBaHMM Mopeneit annoTponHbIX MoAUMUKALMIA Cepbl OTBETLTE Ha BOMPOCHI.

W >160'9“,m | §)/§)\ Q/Q\ {g

Kpuctannuyeckas cepa nnacruyeckas cepa, Sh
= Y10 MOXETe ckasaTb O CTPOEHUU U (PUNYECKMX CBOWMCTBAX anfoTpOnHbIX Moaudu-
Kauumn cepbl?

— BoamoxHo nu obpaTHoe npespaLleHne NnacTu4eckon cepbl B KPUCTANIMUYECcKy?
= C kakoi mogudmkaumen obbi4HO Mbl MMeem aeno? Kak cepy 3anucbiBaloT B XMMuyec-
KWUX ypaBHeHusx?

OtkpoiTe. Cepa JII0AIM U3BECTHA €IIE C IITYOOKOH JAPEBHOCTH.

CreneHb OKHCJIEHHUS CEPhI B COEIMHEHHAX, B OCHOBHOM, —2, —1, +2, +4 u +6.

Ionoxenue B Ilepuoauyeckoii cucreme H cTpoenue atoma. Cepa — a11eMeHT 3-r0
nepuojia TiaBHOW noarpymmsl VI rpymmel. DIEKTPOHHOE CTPOEHHE aToMa —
15%2s%2p®3s23p*.

Haxozxpaenue B npupoje. Cepa B IpUpojie BCTPEYaeTcs B CBOOOIHOM U CBSI3aH-
HOM COCTOSTHUSX. Ee npupoiHbIe COeIMHEHNs, B OCHOBHOM, COCTOSAT U3 CYJIL(OHIOB U
cyibharos. Hanpumep, orcenesuviti konvedan unu nupum FeS; cghanepum ZnS,
MmeOnviii konwedan unu xanekonupum CuFeS;, ceunyoewiii 6reck PbS, xunosapw
HgS, meonwiii 6neck CusS, 2unc CaSO4-2H,0, mupaburum unu 2naybeposa cone
Na;SOs:10H20, ceposodopoo HzS u ap. Cepa conepkKuTCs B OpraHM3Max KH-
BOTHBIX U pacTeHuit (B 6ekax) 1 B COCTaBe OPraHUYECKUX COeTMHEHUH HeDTH.

Cepa B npupoge
B BUAe Cynbguaos B Buze cynbcaros
csoboaHas ce s A \ s 2
Anas copd nmpuT cchaneput rmnc rnaybepoa conb

B AsepbaiipkaHe cepa BCTpe4aeTcs HA MHOIMX MECTOPOXKIACHHX py (cTp.40).
Iosryuenue. 13 cBOUX COEMHEHMI cepy MOMYYAI0T TEPMHIECKHM Pa3I0KEHHEM
NUPHTa, OKUCIIEHUEM CEPOBOJIOPO/IA M JIPYTUMH CIIocobaMu:

FeS, —99%°C | pes+§ 2H,S + SO, M 2H,0 + 38
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Amtorponubie Mogupukamun. Cepa HMEET CISAYIONHME AJUIOTPOIHBIC MOJIH-
bukanuy: kpucmannuveckas u niacmuveckas (amopdHas) cepa. Kpucramumyeckas
cepa Ipu 0ObIYHBIX YCIIOBUAX OoJiee ycToii-
YHMBa, M IIOTOMY CO BpPEMEHEM ILIaCTH- Wrarynka snanni « ina nonyye-

YecKas cepa INPEBpAIAeTCsi B KPUCTall- HgH [NaCTAIOCION Copbl HYXKHO
HarpeTylo A0 KUMeHNs cepy BbiNNTb
JIMYECKYIO.

" B XONOAHYI0 BoAy. Mpu 3TOM OHa
®du3zuyecKne CBOMCTBA. KpHCTaJ'IJ'IH- 3aCTbIBAET B BUAE NPO3paYHON

4yecKas cepa — TBEpJ0e, XPYIKOEe BEIIECT- pe3anHo06pasHoit Macch.
BO JKEJITOTO 1{BETA, B JIBA Pa3a Jierye BO/IbI;
mwiaBurcs npu 112,8°C u xunur npu
444,6°C. Kak HemeTaln OHA ILIOXO IMpo-
BOJIMT TEILUIO M HE IPOBOIMT JJIEKTpHYC-
ckuii ToK. B Boze He pacTBOpsiercs, B ce-
poyraepoae CS; pacTBopsieTcss XOpomIo.

B Bune nopomka cepa e cmaqugaem-
¢si BOJIOH M 110 3TOH NPUYMHE IUIaBaeT Ha
HOBEPXHOCTH BOABL. B Menkopas3apo6-
JIEHHOM COCTOSIHMHM DTHUM CBOHCTBOM 00-
JIaJlal0T U MHOTHE IIPUPOJIHBIC COeJMHEHUs cepbl. [10aTOMY, B TEXHHKE 3TO CBOM=-
CTBO MCIOJB3YIOT [UIS Pa3/ie/ICHUs CEPHUCTBIX Pyl OT CMaYMBAEMBbIX M OCEJAFOLIUX
“myctsix nopox”. Takoi crioco6 oboramienus pyx Ha3bIBAIOT Gromayue.

Xumnyeckne cBoricTBa. Cepa — THIIMYHBIA HEMETALT. B XHMHYIECKHX peakIusax
cepa MpOSIBISIET M OKHCIIMTEIbHbIE, U BOCCTAHOBUTEJbHBIE CBOMCTBa. (B Xxumu-
YECKHUX YPAaBHEHUAX CEPY YCIOBHO M300paKar0T XMMUYECKUM 3HAKOM S).

Cepa — kak okuciaHTedb. Cepa OKHCISIET METAUIBI (KpOME 30JI0Ta, UPUAUS U
IUIATHHBI), @ TAKKE HEMETAUIbI, IEKTPOOTPHUIATENBHOCTH KOTOPBIX, MEHBILE 1K=
TPOOTPHULIATEILHOCTH cepbl. C INETOYHBIMU M IEI0YHO3EMEIbHBIMU METallUIaMH, a
TaKXKe CO PTYTBIO CEpa pearupyer Npy OObIYHBIX YCIOBUIX:

+1 =2 +1 -2

2Na + S — Na,S 2A1 + 38—t ALS; H,+S ‘5 H,S

Hg +S — HgS C + 2S -1,CS; Cu+S -5 CuS
Fe +S —'5FeS 2P + 58 —t 5 P,S;s

Wkarynka asanni « Peakuusi coeavHeHUs pTyTU C CEpoi NEeXWUT B OCHoBe 06e3-
BPEXWUBaHUS PasnuToi pTyTH, HanpuMep u3 pasbutoro TepMomeTpa. Buaumbie kannu
pTYyTM cneayeT cobpatb, @ pTyTb, KOTOpas nonana B LWenu — 3acbinatk NMOPOLLKOM
cepbl. ATOT npouecc Ha3biBaloT demepkypusayued.

Cepa — kak BoccTaHOBHTeIb. Kak BOCCTaHOBHTEINB cepa pearupyer ¢ raJloreHaMy,
KHMCIIOPOJIOM M HEKOTOPBIMH CJIOXKHBIMH BeriecTBamu. C HOJI0M, a30TOM M BOJIOH cepa

HE pearupyer:
0 0 +6 =1
S +3F, = SFs 2S +Cl, -1 S,CL, S+0,—5S0,
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LLikaTynka 3HaHWUW * 6HNO3(koHU.) + S ', HzS04 + BNO,T + 2H;0

2H2SO04(koHu.) + S L 5 380,71 + 2H20 NazSO3 +S ' > NazS203
(Tvocynbdat Hatpus)

ITpu HarpeBaHWM ¢ IIETOYaMH Cepa pearupyer ¥ Kak OKHCIIMTENb, U KaK BOC-
CTaHOBUTEb (BCTYNAeT B PEAKLMIO JUCIPOIIOPIIUOHHPOBAHU):

0 +4 -2
6NaOH + 3S -4 Na,S0; + 2Na,S + 3H,0

Ilpumenenne. OcHOBHAs 4acTh IPOU3BOJMMON CEPhI PACXOAYETCs Ha IPOU3BOJI-
CTBO cepHOM KkucioThl. Cepa MpUMEHACTCS MPH BYJIKAHH3alMH KaydyKa, B ITPOH3-
BojictBe yepHoro nopoxa (KNO;+S+C), cimuek, cepoyriepojga. B Buje nopomika
cepy HCIOJNB3YIOT 1S 60pEOBI ¢ BpequTesIMU M BO30YAUTEIIMHU O0JI€3HEH paCTEHHUH.
B Meumune cepHble Ma3u MPUMEHSIOT JUIS JIEYEHHs KOXKHBIX 3a00JIeBaHUH.

Cepa wurpaeT Gonbluyid pofb B Mpoueccax BblAerieHus 3Heprum B
opraHuame, B CBEpTbIBaHUM KPOBU, B 06pazosaHum Genka konnareHa u

HEKOTOPbLIX hepMeHTOB. Cepy Takke HasbiBalOT 3/IEMEHTOM “KpPacoThbl”.
Mpn HegocTaTke cepbl B OpraHuame HabrnoaaeTcsl BbiNageHue Bosoc,
XPYNKOCTb U JIOMKOCTb KOCTEN U HOTTeM.

KnioueBnie
cnosa * KpUCTannu4yeckas v nnacTuyeckas cepa * conorauums *

_ MpumeHeHMe u NpoBepKa 3HaHUN

1. B BijIe KaKHX BellecTB cepa BCTpeyaeTcsi B npupoje?
1. HzS, S, PbS 2. ZnS, FeSa, Cuz2S 3. K.S, CaS, MgS
A) Toneko 1 B) Tonbko 2 0) 1,23 D)1,2 E)L3

2. Yto omH604HO IS KPUCTALIHYECKOI cephb1?
A) cocTouT M3 8-MM aTOMHBIX MOJIEKYII
B) mmeer MonekyIsipHOE CTPOCHHE
C) B OOBIYHBIX YCIOBUSAX MEHEE YCTOHYHBA, YeM IUIaCTHYEeCKas cepa
D) npu BIMBaHMH €ro pacillaBa B BOJIy IPEBPANIAeTCs B INTACTHYECKYIO Cepy
E) B mopomkoo6pa3Hom COCTOSIHUM HE CMauyHBaeTCs BOIOH

3. Onpenennre Bemecra X, Y, Z u K.
S + Al 15X S+0:, Y S +CLh 5 Z S+F.—>K
1. AL:Ss 2. ALS 3. S02 4. 803 5. S:Cl 6. SFs 7. SF

4. 3aBepiiuTe CXeMbI H YKaKHTE PeaKIHI0, B KOTOPOii cBoGoxHasn cepa (S) BhICTynaeT U Kak
OKHCJIMTE/Ib,  KAaK BOCCTAHOBHTEIb.

1. NaOH +§S — 2.Na;S +... > NaxS; 3. H2SO4(xoH1.) + S —
4.C +S > 5. HNOs(xoHw.) + S —

5. C xkakuMH BeliecTBaMHM cepa He pearupyer?
1. Hox 2. Bosia 3. menovs 4. cepebpo 5. 3010TO

6. Cxouibko mous P2Ss obpasyercst npu narpesanuu 32 r cepsi ¢ 15,5 r dpocdopa?

AL(S) =32, A(P) =31.
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CEPOBOHOPO}],

0’ - MpucyTtcTeue kakoro BewecTea B Boaax Manaantei (LUa6pan) u Bago (Ucmaunnei)
#  oTnuyaeT ux oT MUHepanbHbiX Boag Wctucy, Bagamnbi u Cupab?

{— B3aumopgencTeme cynbtuaa HaTpus ¢ XITOpPHOM
1 6pomHOM BOAaMM

O6ecneyenue: 2 npobupku, pacTeop cynbduaa HaTpus, XnopHasa u 6poMHas Boabl.
Xoa pabortbi: B kaxayi u3 2-x npobupok Hanente HeMHOro pactsopa cynbduaa
HaTpusi. B ogHy M3 npobupok ¢ aTumu pactBopamu AobaBbTe XMOPHY, B APYryl —
6pomMHyto BOAbI U NpocneanTe 3a NPOUCXOAALLVMN N3MEHEHVUAMM,

O6cyauTe pe3ynbTaTthbl.
— Y10 Bbl Habntoganu B npobupkax? Kak ob6bsicHuTe 3T HabnogeHus?
— CocTaBbTe ypaBHEHWNS 3TUX peakuunid.

Crpoenne MmoJiekyibl. CTpykTypHas ¢opmyia cepoBoaopoja
cnexytomasi: H-S—H. Ces3p S—H — nomnspras cBs3b. [lockonbky mMo-
nexysia umeer yriosoe ctpoenune (ZHSH= 92°), To B memom mo-
JeKyJ1a — noisipHas (a).

Haxozxaenue B npupoae. B npupoe cepoBoaopos] BCTpeyaeTcs B
COCTaBE BYJIKAHHYECKUX Ta30B W HEKOTOPBIX MHHEPAJIBHBIX BOJ
(ITaturopck, Manecra, ["amaantsr).

Iony4yenme. B nabopaTopun cepoBOAOPOJ IOJYYAOT, IVIABHBIM 00pazoM,
JICMCTBHEM COJISIHOM MM pa30aBIeHHOM cepHON KUCIOT Ha cynbhun xene3a(1l):

FeS + 2HCI — FeCl, + H,ST FeS + H,SO0u(pass) —> FeSO4 + H,ST

B nIpOMBIIIEHHOCTH CEepOBOAOPOA OOpa3yercs Kak HOOOYHBIA MPOAYKT MPH
OYHUCTKE HE()TH, IPHPOJHOTO ¥ NPOMBILIUICHHBIX Ta30B.

®usugeckue cBoiicTBa. CepoBojiopos — OecuBEeTHBIM ra3, HEMHOIO TsKeIee
BO3JlyXa, C 3aIlaXOM TYXJIbIX SHI| (TOYHEE, TyXJIble SHLa HAXHYT CEPOBOJIOPOIOM).
CepoBoopo OYEHB SOBUT; BABIXAHUE OONBIIOTO KOJIWYECTBA MOXKET MPUBECTH K
cmepru. Ilpu 20°C B 1 1 Bomw! pactBopsiercst 2,5 1 cepoBopopoja. Ero Bosmbii
PacTBOp Ha3bIBAIOT CEPOBOOOPOOHOU KUCTOMOIL.

Xumuueckue cBoiicTBa. [Ipy HarpeBaHUH CEPOBOLOPOJ Pa3IaraeTcs:

H,S —2350°C g, + 8

H;S — cuabHBIA BoccTaHOBHTENb. Kak BOCCTaHOBUTEL CEPOBOJIOPO/] pearu-
PYET ¢ KHUCIOPOAOM, THOKCHIOM Cepbl B OPOMHOU BOJOM:

2H,S + 30; - 280,T+2H,0 2H,S + 0 = 28! + 2H,0
npu H36!>lTKc KHCIIOpOa MPH HEAOCTATKE KHCIOPOaa
2H,S + SO, — 2H,0 + 384 H,S + Br,—> 2HBr + S{

B BoZHOM pacTBoOpe CEpOBOIOPOJ — OYCHB c1abas, 08YXOCHOBHAA KACTIOTA:

H,S 2 H* + HS" HS 2 H' +S*
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B HOHHBIX ypaBHEHHSAX CEPOBOAOPOJHAS KHCIIOTA, KaK M BOJia, 3alIUCHIBACTCS B
MOJICKYJIApHOH (opMme.

CepoBojiopoiHas KucioTa obpasyer jiBa psja cosned — cynvghuont (KaS, CuS) u
auopocynvpuosl (NaHS, Ca(HS),).

. BsaumopgencTteue noHos Pb?* u Cu?* ¢ ceposogopoaom

Ha ocHoBaHUM ypaBHEeHUI peakLuii OTBETbTE Ha BONPOCHI.
H2S + Pb(NO3)2 — PbS{ + 2HNO3 H2S + CuCl — CuS{ + 2HCI

— Kakasi u3 yyactsytowmx B peakumsax kucnot — HzS, HNO3 u HCI — HaubBonee cnabas?

— He npoTtvBopeyat nv 3TV ABe peakuuu npasuny, COrnacHo KOTOPOMY CUrbHas KucnoTa
BbITECHAET cnabyto u3 ee conen?

— Bnusiet nu o6pasosaHue ocagkos PbS n CuS Ha npoTekaHue 3Tux peakuuin?

Taxum obpa3zom, eciu 00pa3yrOTCs HEPACTBOPHMBIE B YCIIOBHSAX PEAKIMH CYJlb-
¢Guas1, TO CEPOBOAOPOJHAS KHCIIOTA BHITECHAET CHIIBHBIE KHCIIOTHI U3 X COJIEH.

IIpumenenue. Pa3nmianas okpacka HEPaCTBOPUMEIX Cylb(puaoB (ZnS — Genoro,
PbS, CuS, HgS — yeproro, CdS — xenToro 1pera) UCIHOIb3YETCs UL ONpPeaeICHU
KAaTHOHOB METAJUIOB ¥ UX paszenieHus. CepoBOIOPOAHBIE IPHUPOJHBIE BOABI IPHMeE-
HSAIOTCS B BUJIE JICY€OHBIX BaHH.

Onpenenenne. XapakTepHOH 0COOEHHOCTBIO CEPOBOIOPOJHOM KHCIOTHI U €€
PacTBOPUMEBIX COJeif SBIAETCA MX CMOCOGHOCTh 06pa3oBbIBaThH ¢ MoHamu Cu’' (a
TaKXe U ¢ HOHaMH cBUHIA Pb*") uepHsIit ocamok cymsduma memu(Il):

Cu(NO;); + H,S — CuS{ + 2HNO;

LUloL L« cepoBOAOPOAHAN KMCHOTA * CyNbuabl U ruapocynbhuabl *
crioBa BOCCTaHOBUTENbHbIE CBOMCTBA CEPOBOAOPOAHON KUCNOThI®

_ MpumeHeHMe y NpoBepKa 3HaHUKN

1. Yro BepHo s cepoBoxopoaa’?

A) ras serge Bo3ayxa B) ne pacTBOpsieTcs B Boje C) He s10BUT

D) nornomaercs pacrBopamu NaOH u Pb(NOs):  E) He BcTpedaercst B mpupoje
2. 3aBepIIHTE CXeMbI M YKAXKHTE peakuHio, B KoTopoii H2S He nposiBiisier BOCCTAHOBUTEIIb-
HbIe CBOMCTBA.

1.2HoS +302 > ... +... 22 HS+SO2—> ... +...

3. HoS+2KOH — ... + ... 4. HsS + FeCls — FeCl, + HCI + ...

3. CocraBbTe YpaBHEeHHS peaKllllﬁ, 10 KOTOPBIM MOZKHO IOJIYYHTH CEPOBOAOPOI.
1. FeS + H2SOu(pas6) > 2. H2+S—5 3.Cu+ H2SOu(komm) —— 4. FeS + HCl >

4. YkaxuTe BepHble BbICKa3bIBaHus. CepoBOJ0pOAHAs KHCIOTA ...
1. cunpHas KHCIOTa 2. obpa3yeT KUCIBIE U CPEHUE COMHU
3. BOCCTaHOBHTENb 4. c nonamu Cu** o6pasyer uepHsIii 0cagoK

5. CkonbKO rpaMMOB CE€pPOBOIOPOJA MOKHO NMOJY4YHTb H3 160 r cephl, ec/IH BBIXOJ cepo-
Bojopoja cocrasisiet 60%? A(S) = 32, M(H:S) = 34.

6. Kakasi cosib ¥ B KaKoM KoJIH4yecTBe (MOJIb) 00pasyercs P NMPOIYCKAHHH CEPOBOI0PO/Ia
o0bemoMm 5,6 1 (H.y.) yepe3 pacTBop maccoi 280 r, copepaxamuii 20% KOH? M{(KOH) = 56

7. CocraBbTe ypaBHenus npespamenuii: S — K>S — HoS — SO —» S
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m uVIOKCVIﬂ CEPbI. CEPHUCTAA KUCJIOTA. TPUOKCUA CEPbI

o — 3anax Kakoro rasza Mbl YyBCTBYEeM NpUu CXXUraHum cnuyek?
o

\**\ | OnpepgenexHue cyn¢punaos, cynbpuToB U cynsdgaros

O6GecneyeHue: Tpy NPoBUPKK, B KaXXaon U3 koTopbix okono 0,5 r cynbdara, cynbguta n
cynbduaa HaTpus, KOHLEHTPUPOBaHHasi cConsiHas kucnora.

Xopa paboTbl: K congepxumomy B Kaxaoi npobupke npunenTte 2=3 Mn CONSHON KUCMNOTbI
1 npocneguTe 3a NPOUCXOAALUMU USMEHEHUSMN.

O6cyauTte pe3ynbTaTthl:

= B kakux npobupkax Npou3oLLnu xummuyeckue peakumm? MNoyemy Bbl Tak cumtaere?

— YKaxuTe NpusHakv Kaxgon peakuuu, KoTopble Bbl 0BHapYXuUmu.

— O6bsicHWTe, NoYemy B 0AHWX Npobupkax peakuuu NpoTeKaloT, a ApYrvxX — He NpoTekatoT?

IMony4enne. B naGoparopuu THOKCH] CEPbI MOXKHO ITOJYYHUTh JICHCTBUEM KOHIIEH=
TPUPOBAHHOM CEPHOM KHUCIOTHI HA CyIb(UT HATPUS, Cepy WIH Me[b, a TakKe
CKMI'aHHEM CEPOBOIOPO/IA:

Cu +2H2SOx4(xonm). - CuSO4+502T+2H20 S +2H2SO4(xomm.) -5 3SOzT+2H20

B NpOMBINUICHHOCTH JAMOKCHJ CEphbl MOJYYalOT CXKUraHUEM CEephl, IHPUTa
(FeS;) u cepHUCTBIX cOeAMHEHHUH IBETHBIX MeTaluIoB (ZnS, PbS, Cu,S u np.):

4FeS,+ 110,—15 2Fe,05+ 8S0,T 27nS + 30, —£52Zn0 + 2S0,T

®u3znyecKue cBOMCTBA. JJHOKCH]I Cephl WIIM CEPHUCTHIN ra3 — OeCIBETHBIN ras
¢ pe3kuM yayuuiuBbiM 3anaxoM. [Ipu 20°C B 1 i1 Bogs! pactBopsiercst 40 1 SO;. Ero
BOJIHBII pacTBOP HA3LIBACTCS CEPHUCMOU KUCTIOMOU.

XHMHYeCKHe CBOHCTBA. JJHOKCHI CePhl — aH2udpud CEpHUCTOH KUCIOTEL. C BO-
JI0# OH 00pa3syeT HenpoyHyl0 CEPHUCTYIO KUCIOTY, C OKCHIAMU U TUAPOKCHAAMU
METAJIOB — COJIH:

H,0 + SO, 2 H,SOs Ca0O + SO, — CaSOs NaOH + SO, — NaHSO:s

B nepednciieHHBIX peakUaX CTENCHb OKHCICHUA Cephl He H3MEHsAeTCA. B pyrux
)K€ peaKuHsaX AUOKCH CEephbl BBICTYNAET WIH KaKk goccmarosumend (2), WIH Kak
okucaumens (b):

t, kar. 6

+4 +4 0
(2) 280, + 0,—— 2S0; (b) 2H, + SO, — 2H,0 + S{

Jlnoxcu cepel obnagaeT oTOeIMBAOIMM M JC3HH(PHIMPYIONIUM CBOHCTBAMH.

ITpu pacTBOpeHUH IMOKCHAA CEPHI B BoAe obpa3syeTcs ceprucmasn kucnota. Us-
3a CBOEH HEMPOYHOCTH OHA CYINECTBYET TOJILKO B PACTBOPE.

* rnaga 5 + AnemeHTbl NOArpyNnbI KUCNopoaa * 81



CepHucras KucinoTa — cinadas, AByXOCHOBHAS KHCJIOTa; B BOJE AUCCOLMUPYET B
JIBE CTaJX U 00pasyeT CPEeAHHUE U KHCIIBIE CONU — CYIbumbl U 2UOPOCYIbgumat:

2NaOH + H,SO; — Na,S0s + 2H,0 NaOH + H,SO; —» NaHSO; + H,O

2monp 1 Moib  cynbGUT HaTPHS I Monb 1 Momb  ruapoCyNbGUT HATPHs

IIpumeHenne AMOKCHAA cepbl H COJIEH CEPHHCTOM KHCJIOTHI. [[MOKCH] Cephl
NpUMEHseTCs Ul 00eclBeYMBaHUs ILENKa, EPCTH, COJIOMBI, KPAaCUTEIICH, a TaKxKe
JUI YHHUYTO)KEHHS MHUKPOOPTaHW3MOB OBOILECXPAHWIHIL YU IIPA KOHCEPBUPOBAHUHU
(bpyKTOB, COKOB, sir01. OCHOBHAS €r0 YacTh HIET Ha IPOU3BOCTBO CEPHOH KHUCIIOTEL.

U3 coneii cepHUCTON KUCIOTHI CyIb(UT HaTpus NaxSOs3 UCIIONB3YeTCs VIS IOTyde-
Hus THOCyb(ara Hatpus (Na;SOsS wmn NazS;03), runpocynbdur Hatpus NaHSO; —
JUIA yasleHus M30bITKa XJIopa Iociie OTOeNMBaHUA TKaHEH, H Hapsaay ¢ THAPOCYIIb-
¢durom kasms Ca(HSO3); — B IpOM3BOJICTBE LIEIUIIONIO3BI U3 JIPEBECHHBI.

IHosryyenne. B naboparopuu TPHOKCH CEpbl MOKHO MOIYYHTh TEPMHUYECKUM
pas3ioxeHueM Aucyibdara kanus, cyiabdaros amoMunus win xeneza(lll):

K>S:07 —L5 K804 + SO5T Fex(SO4); —5 Fe,05 + 3505 T

B mpOMBININIEHHOCTH TPHOKCH CEPHI TOMYYAI0T OKHUCICHHEM JHOKCHIA CEphI
KHCIJIOPO/IOM BO3/IyXa B IPUCYTCTBHM KaTanu3aTopa (V205 wm NO):

280, + 0, —22% 3950,

duznyeckue cBorcTBa. TPUOKCH] cepbl — OeclBETHAs JKHIKOCTh, KHIIAIIASL
npu 45°C u 3amepsaromas npu 17°C; xopouio pacTBOpsSeTCs B BOJIE U CEPHOM
KucioTe. TPHOKCH cephbl CHIIBLHO MOTJIONIAET BOJSHLIE TAPHI H3 BO3yXa; MOITOMY
€ro XpaHAT B IUIOTHO 3aKPhITOH CTCKJITHHOM TOCYJIe.

XumMuyeckue cBoiicrBa. TpHOKCH]I cepbl — aH2UOpuo CepHOM KHCI0Thl. OHA 9K30-
TEPMUYECKU pearupyer ¢ BOAOH, 0Opa3ys CepHYIO KUCIOTY, BCTYIAeT B PEAKLUH C
OCHOBHBIMH OKCH/IaMH ¥ OCHOBaHUSIMH:

SO;+H,0 — H,SO4 CaO + SO; — CaSOq4
2NaOH + SO; — Na,SO4+ H,O

B TpuOKCcHzE Cephl CTENeHb OKUCIEHHS CePhI +6; HO3TOMY OHA IPOSBISET CHIIb-
HBIE OKUCTUMENbHbIE CE0UCMmEa.

5S0; +2P— P,Os + 5502T
TpHOKCHI Cepbl MPOSIBISET TAKXKE M JETMAPATHPYIOIIKE CBOMCTBA:

C12H20, 1(caxap) +nS0O; — 12C + nS0O;-11H,0

IIpn cuIbHOM HarpeBaHWM TPHOKCHJL CEPhI 00PaTHMO pasjaraeTcs:
600°C
2803 —— 280, + 0,

TpHOKCH)I CEPEBI UCITIOJIB3YETCA B IIPOU3BOACTBE cepHoﬁ KHUCJIOTEI.
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l Ks ' +[avOKcuA cepbl * CePHUCTANA KUCNOTa * CynbUTBI U rMAPOCYNbMUTHI
LGS« TproOKeUA cepbl ¢ AernapaTupylollee CBOWCTBO ¢

_ NMpumeHeHMe M NpoBepkKa 3HaHUN

1. ITo xakoii peaknuu B JJa00paTOPHH NOJIYYaTh JHOKCH/ cepbl Helelecoo0pasHo?

A) 4FeS; + 110, —» 2Fe;0; + 8S0,T

B) 2NaHSO; + H2S04s — Na;S0s + 280, T+ 2H,0

C) Na:SOs + H2SOu(xonn.) — NazSOs + SO, T+ H.0
D) S + 2H>SO4(konm.) — 2H:0 + 380,T

E) Cu + 2H>SO4(kon1.) ——» CuSOs+ SO-T + 2H,0

2. Yro ommb0YHO /Il TPHOKCHAA cepbi?
A) IPOSBIISIET CUIbHBIE OKUCIIUTEIbHBIE CBOMCTBA
B) cunpHO mornomaeT Bo/ISIHEIE MTaphl
C) pacTBOpsieTCsl B KOHIIEHTPUPOBAHHOH CEPHOM KHCIIOTE
D) npu ruapaTanyy BhIAETIAETCS TEIIo
E) nony4aroT BOCCTaHOBJICHHEM MOKCHIA CEPBI

3. B KaKuxX peaKIHsX AHOKCH/ Cepbl BOCCTAHOBUTEb?
1. 2SO2+ 02— 2S0:s
2. SO2+ Cl2— SO:Cl2
3. SO2+ H20 — H2S0s
4. SO +2HNOs — H2SOs+ 2NO2
5. SOz + I + 2H20 — 2HI+ H2S04

4. B KaKHX peaKHsX cepa co cTeneHbI0 OKHCIeHus +4 NPosBIsAET TOJbKO OKHCIHTEIbHbIe
cBoiicTBa?
1. 2H2S + SO2 — 2H20 + 38
2.2H> + SO2 -» 2H0 + S
3. 8KOH + 4S02— 3K2S04+ KoS + 4H20
4. 2H>S + HaSOs— 3H20 + 3S
5. 3aBepmmTe CXeMbI H YKAKHTE PeaKIHH, XapaKTepH3YIOIHe KHCI0THEIE cBoiicTBa SOz,
1. SO+ CaO —
2.80;+H.0 2
3.S0:+KOH —»
4.80:+0, L2,
6. IlepeunciauTe CXOAHbIEC H OTJIHYHTEIbHbIC PU3HYECKHE H XHMHYECKHE 0COOeHHOCTH THOK-

CHIa ¥ TPHOKCH/A CEpPbI. TEM, 1€ MOXKHO, OTBET NOATBEPAHUTE COOTBETCTBYIOIIHMH YpaB-
HCHHSAMH.

7. CKoJbKO JHTPOB ra3a (H.y.) BbIIEJHTCS NPH B3aUMOJeHcTBHHA 6,4 I MeJld ¢ pacTBOPOM
Maccoii 25 r, cogepzxamuMm 90% cepuoii kuca0Tbl. M(H2S04) = 98, A(Cu) = 64.

8. Cxosbko M° JHOKCHIA cepbl 06pasyeTca NpH MOJIHOM cxkuranum 60 m° (m.y.) cepoBoao-
pona?
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m CEPHAFI KUCIOTA

— Kakoe BelecTBO UCNOMNbL3YEeTCs B KAYECTBE MEeKTPONMTa B akKyMyrnsitopax asTo-
¢ M™Mobunen?

Y LI 31 BoAcOTHUMalOWee CBOACTBO KOHLEHTPMPOBaHHOM
- ' CePHOM KMCNOThbI

1 VIO

O6GecneyeHme: BbICOKUIA CTakaH, KOHLEHTPMPOBaHHas |
cepHas Kucnora, caxapHas nyapa, CTeknaHHas

nanouyka l

Xop paboTbi: B cTakaHe cMouMTe BOLOV CaxapHyio — 7
nyapy 1 OCTOPOXHO, NepemeLuMBas CTeKNsAHHON na-
NOYKOW, fobaBnanTe CepHyto KUCNOTY, cneas 3a npo-
nexogawmum. KocHutech nanbuamm CTEHOK cTakaHa.

C12H22011 + 2H2S04(q) >11C + 2SO0 T+XT+13H20

caxapﬂ\ax ny/ipa ¢ KHCIIOTOH
O6cyauTte pe3ynbTaTthi:

— Kakoe CBOMCTBO CEpPHOW KMCMOTbl OTpaxaeT 3TOT akcnepumeHT? Kak HasbiBaloTcs
BellecTBa ¢ Nogo6HbIMK CBOWCTBAMU?

— Moyemy o6pasytowmiics yronb NOAHMMAETCA BAOMb cTakaHa? YTo 3a Bewectso X?

= ObyrnueaHue caxapHow Nyapbl = 3K30TEPMUYECKUA U SHAOTEPMUYECKMIA NpoLiecc?
— [MposiBnseT nu cepHas kncnota nogobHbIe CBOWCTBA C APYrMMK BellecTeamu?

Ioayyenne. B npOMBIIUICHHOCTH CEPHYIO KHCIIOTY IOJY4alOT, B OCHOBHOM, KOH-
maxmuvim cnocobom (crp.86):
S
H,S +On,t
F382
®@usuyeckue cpoiicrea. CepHas KUCI0Ta — OeCLBETHAS MACIITHUCTAS HEJIETydast
u Tokenas (p=1,838 r/mu) xuaxocts, 6e3 3amaxa; CHIBHO eucpockonuyna. Ilpu
PacTBOPEHUH CEPHOI KHCIIOTEI B BOJIE HAOIOAAETCS CHIILHOE pa3orpeBaHue (2).

yS0, _tOzbKAT g +H0 pp g0,

(a)
Hpumeuanue: [py pazGapieHuu H0 o H2SO4

CEPHOM KHCIIOThI €€ TOHKOH o
CTPYHKOH HaJI0 BIMBATh B BOLY,
HEIIPEPBIBHO IIEPEMEILIMBAs Pac-
TBOp; 0OpaTHOE — NPHIHBATH
BOIY K KHCJIOTe HeJlb3s!

B nocneHeM ciryyae mpoucxo-
JUT pa3OphI3ruBaHue pacTBOpa
KHCJIOTBI, 4TO MOKET BBI3BaTh

0XKOT'H. HaS04

H,O

Wratynrka anannin « bessogHasa cepHas kucnota pacteopsieT Ao 70% Tpuokeuga
cepbl. PactBop SO3 B KOHLUEHTPUPOBAHHOW CEPHOM KUCIIOTE Ha3blBaloT ONleyMOM.
CepHas KvcnoTa, ucronb3yemas B naboparopuu, 06bi4HO MMeEeT KOHLeHTpaumio 96%.
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Xumuueckue coicTa. CepHast KHCIIOTa, HapsAay C obwumu ceoicmeamu Kuc-
JI0T, 00NaJaeT U cneyupuyeckumu cOUCMeamu.

L. Xumuyeckue cBoMcTBa pa3daB/IeHHON cepHOM KHCJI0ThI. Kak cuibHast j1Byxoc-
HOBHAs1 KHCJIOTa, CEPHAsI KUCJIOTA B BOAHOM PacTBOPE AMCCOLMHPYET B JIBE CTYTICHH:

H,SOs 2 H* + HSC, HSO, 2 H*+ SO

MerTasisl, pacroyioKeHHBIE B AIEKTPOXUMHYECKOM PSTy METAJUIOB JI0 BOJOPO-
J1a, U3 pa30aBIIEHHON CEPHOM KUCIIOTEI BEITECHAIOT BOAOPO. (B 3THX peaknusx poib
OKHMCIMTEI HWrparoT HoHbl Bojopoga — H'). Meramms (Cu, Hg, Ag, Au),
PAacIoIOKEeHHBIE CIIpaBa OT BOAOPOJA, C pa30aBICHHOM KHCIOTON HE pearupyor.
CepHast KHCIIOTa B3aUMOJICHCTBYET C OCHOBAHHSIMH, OCHOBHBIMH M aM()OTEPHBIMHU
OKCHJIaMH, COJIIMH M aMMHAKOM.

CepHasi KMCJIOTa M €€ COJIH C PACTBOPUMBIMHU COJISIMH Oapust 00pa3yroT HepacT-
BOPHUMEIH B BOJIE M KUCIIOTaX belblti 0cadok cyibhama bapus:

Ba(NOs); + H804 — BaSO4l + 2HNO;

Orta peakuus, xapakmepras 015 CepHOU KUCTOMbL U ee coaell, ACTIONB3YEeTCs JUIS
onpenenenns uoros SO4”~ B pacTBope.

II. XumuyeckHe CBOHCTBA KOHIIEHTPHPOBAHHOM CEPHOIi KHCJIOTBI.

Cneyughuueckue ceoticmea KOHIEHTPUPOBAHHOW CEPHOU KHCIIOTHL:

A) Okucnumenvhuie céolicmea. KOHIIEHTpUPOBaHHAA CepHAst KUCIIOTa — CUTbHBLU
oxucaumens. [Ipy HarpeBaHUH OHA PEArUPyeT CO MHOTMMH MeTaJTaMH (MCKITIOYEHHE
— Au, Pt 1 HeKOTOpbIE APYTHE METAIIBI). B 9THX peakiisax poib OKUCIIUTENS UTPAET
He woH H', a cepa co crenennio okucinenus +6 (mon SO47). IoaTomy npu e3aumo-
Oeticmeuu Memanios ¢ KOHYEeHMPUPOBAHHOU CEPHOU KUCTIOMOU 6000p00 He 8bloe-
JsIemcs.

ITpu B3aUMOJCHCTBHM KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI ¢ aKTHBHBIMH
merauiamu (Li, Na, K, Ca, Sr, Ba) Beiensercs HzS, a ¢ merayutamu — Cu, Hg, Ag —
cepuucThiid ra3 SO;2. Bo BTopoM cityyae peakius IpoTeKaeT Py HarpeBaHUU:

8Na + 5H2SOugeonn) —> 4Na;S04 + 4H,0 + HoST
Cu + 2HSOuxom) —=> CuSO4+ 2H,0 + SO, T

B peakuusix ¢ JpyruMy METaJUIaMHU CEpHas KUCJIOTA, B 3aBUCHUMOCTH OT CBOCH KOHIICH-
TpalyH, aKTHBHOCTH METaJlIa ¥ TEMIIEpaTyphl, BoccTaHaBauBaeTes 10 SOz, S u HiS.
ITpu 0OBIYHBIX YCIIOBUSAX KOHIIEHTPHPOBAHHAS CEPHAs KMCIIOTA HE JEHCTBYET Ha
XK€eJIe30, XpoM, AIFOMHHHN M HUKENb; OHA naccusupyem ux. [Ipu HarpeBaHuH dTH
METaJlIbl, B COOTBETCTBHH C BbIICYKa3aHHBIMHU [IPaBUJIAMH PEarupyloT ¢ Hek:

2Fe + 6H2SOuxom) —— Fea(SO4); + 6H,0 + 350,71

CBuHeI ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTOM pearupyer ¢ BeiaeneHueM SO»
u obpazoBanueM kucnoi comu Pb(HSOy); (mpu HarpeBanumn).

B) Jezuopamupyrowiee (6000omnumarousee) ceoiicmeo. KOHICHTPUPOBaHHAS
CepHas KHCJI0Ta SJHEPTUYHO pearupyer ¢ BOJOH, 00pa3ys pa3IuuHble THAPATHL:

H,SO4 + nH,O — H,SO4- nH,0 + Q
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Kucnota obyrnuesaeT ofHW OpraHuYeckue CoeMHeHus (caxap, ApeBecuHy, bymary un
4p.), Npespalias apyrie B UHble CoOeauHeHus yrnepoga:

H2S04 (ko)
N

. [kaTynka ananni « Kak 4ernapatmpyioliee BeLecTso, KOHLEHTPUPOBaHHas cepHast

HCOOH CcO + H20 (H2S04-H20)
MypaBbuHas Kucnota MOHOOKCHA Yriepoaa

C) KoHleHTpUpOBaHHAs CepHAast KUCIIOTa C TPMOKCHIIOM cepbl 00pasyer oreym —

H2S04-nSO;. IIpu n=1 obpasyercs ducepras kucioma:
H2SO4(xonn.) + SO3; — H2S,07
JHUCEPHasA KHCII0Ta

D) Cepnas xucnora — neremyuas cunvHas xucioma. OHa HCIIONB3YETCA JUIA
[IOJTy9€HHsI MHOTHX APYTHX KHUCIIOT:

2NaCl + H,S04—L5Na,SO, + 2HCl  NaNO; + H,S04 —» NaHSO,4 + HNO;

KPHCT.  KOHIL KPHCT.  KOHII

Ilpumenenue. CepHasi KHCIIOTa HCIIONB3YETCS B IPOM3BOJCTBE MHHEPATHHBIX
ynobpenui, ana nomydenus 6omenmHcTBa Kucnor (HCI, HF, H3POs, CH3;COOH un
JIp.), KpacuTesen, B3pbIBYaThIX BEIECTB, JIEKAPCTB, HCKYCCTBEHHOTO IIIEITKa, AJIEKTPO-

JMUTUYECKON Meau (OYMILEHHBIM METOAOM

) i onexrponmsa). OHa TaKkKe TPUMEHACTCS B Ka-
Baz"Cl YeCTBE IEKTPOHTA B CBHHIIOBBIX aKKyMYJIs-
Cr TOpax, B OYHCTKE HEe(TENPOIYKTOB M OCYILKE
\ / BEIIIECTB.
: Onpenenenue.

1. KOHLIEHTPHPOBAHHYIO CEPHYIO KHUCIOTY
MOKHO OTJIMYHTH OT APYTHX KHCIOT 1O 0o0yr-

| e JIMBAHMIO JIYYWHKH, ONYIICHHOM B HEE.
I:'> 2l 2. Onpepnenenue cyibdar noxa (SO4)*~ oc-
BaSO, HOBBIBaeTCss Ha oOpa3oBaHuM Oenoro ocaaka
cynbdara Gapus (BaSOs) mpu peficTBuu Ha
cynbdar noH uoHoM bapus (b).

AMOWU KNCNOTR! B NTDOMKIIIINAMMHAOCT
iy MUY KVIGJIV D! B 1HTIPUMDILLICHRHROGIT M

ITomy4eHue cepHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM BKIIOYAET TPH CTAIUU:
1. Corcuzanue nupuma unu dpyzozo ceipws (S, ZnS, HaS u 1p.):
4FeS;+110; —45 2Fe,05+8S0,T + Q
I1. Oxucnernue ouokcuoa cepvl 6 mpuoKcuo cepol:
280, + 0, —+¥205 | 280;+Q

III. I'uopamayus mpuoxcuda cepel. Tpuokcuz cepbl BHayalle NOIJIOMAETCS KOH-
LIEHTPUPOBAHHOM CEPHON KHCIOTOH ¢ 0Opa3oBaHMEM OleyMa; Jajee, IpU CMEIH-
BaHMH 0JICyMa C BOJIOM, PACTBOPEHHBIN B 0JICyME TPHOKCH/L CEPbI THPAaTUPYCTCA:

SO;(r) + HaO(x) = HaSO04 + Q
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XuMHS ¥ OKpYZKaromas cpexa. [IpOM3BOACTBO CEPHOM KHCIOTHI CO3/IAET PSI SKOJIO-
I'HYECKUX NpobiieM. B 3TOM IPOM3BOACTBE OCHOBHBIMH BEIIECTBAMM, 3arpA3HAIONIMMA
aTMocepy, ABIAIOTCSA THOKCHI] CEPBI, TYMaH CEPHOM KHCIOTHI M ITbUIE0Opa3HBIE TBEPIbIE
9acTHIBI, oOpasyiomuecs npH nepepaborke pyd. OHH BBI3BIBAIOT MOpaXEHHE JbIXa-
TENBHOM CHCTEMBI YEJIOBEKA M )KUBOTHBIX, THOEIIb PACTHUTENEHOCTH, YCHICHHE KOPPO3HH
METAJUTMYECKUX KOHCTPYKIMH, pa3pylieHHe NMaMATHUKOB W JPYTHX COOPYKCHHH H3
M3BECTHAKA M MPAaMOpa, 3aKHACIIEHAE TI0YB U Jp.

OG6BIYHO AMOKCHJ CEphI MOITIOMIAETCS M3BECTKOBOW BOMOM. [ YMEHBINEHHS CEPHO-
KHCJIOTHOTO TyMaHa B aTMOC(epe HCIONB3YIOT BBICOKOTEPMETHYHBIE alllapathl |
CrienHaIbHbIE TIOTJIOTHTEbHbIE QHIBLTPHI, HAIPUMED, BOJIOKHHACTHIE (DHIIBTPHL.

3ameHa MHpUTa HAa Cepy B NPOHM3BOJICTBE CEPHOM KUCIOTHI MO3BOJISIET B 3HAYUTEINHHON
CTEIICHH YMEHBILUHUTH 3arpsI3HEHNE aTMOChEPDI TBEPABIMU YaCTUIIAMH.

° OrieyM * fiernapaTtupyolme U oKUcnuTenbHbIe CBOUCTBA CEePHOMN
KMUCNOTbI *

_ MpumeHeHne N NpoBepKa 3HaHUN

1. YUro owubouno 1jis KOHUEHTPHPOBAHHOM CepHO KHCJIOTHI?
A) TsDKelee BOJBI
B) Henery4as )KHAKOCTh
C) pacTBOpeHHE B BOJIe CONPOBOKIAETCS HarpeBaHWEM pacTBOpa
D) nornomaer BOJSHBIE ITaphl BO3LyXa
E) npu paz6aBnenuu ee HeMb3s5 NPHIMBATEH K BOJIE

2. Kakue meTa/libl ¢ pa3daBiieHHOM cepHOI KUCIOTOM He peazupyiom?
A) Ag,CuHg B) Zn,Fe,Hg C) Au,Ca,Cu D) Cu,Mg,Ca E) Hg,Cr,Ag
3. Kakue BemecTBa MOryT 00pa3oBaThesi IPH BOCCTAHOBJIEHHH cepHOMl kucioThi? OTBer

MOATBEP/ATE YPABHEHHUSIMH COOTBETCTBYIOIHX PeaKIMi.
1.S 2. HaS 3.80:; 4.H,

4. Yto0 éepHo NIl CEPHOH KHCJIOTHI?
1. B KOHIICHTPHPOBAaHHOM COCTOSIHHM CHJIbHBIH OKHCIIHTENh
2. B KOHIIEHTPHPOBaHHOM cocTosinuu naccusupyer Fe, Al u Cr
3. B pa30aB/IeHHOM COCTOSIHHM TaK)K€ MOXKET OBITh OKHCIIHTENIEM
4. ¢ nonamu Ba®" o6pasyer 6enslit ocanok

5.3aBepmunTe cXeMBbI H YKaKHTe YpaBHEHHE, 0TPazkaloliee CBOHCTBO TOJIBLKO pa3daBIeHHOH
CEepHOM KHCJIOTHI.

1.HaSOs +CaO  — ...

2. H2SOs + BaCl, — ...
3. H2SO4 + 2KOH — ...
4. H:SO4 + Zn  —
5. H2SO4 + CaCOs —

6. CxouIbKO MOJIb MAPHTA HAZI0 CAKeYb, YT00bI MOTyIHTh 980 r cepHoii kucaoTsi? My(H2S04)=98.

7. BerauciauTe MaccoByIo 1010 (%) cepHOH KHCJIOTHI B pacTBOpe, NOJYYeHHOM pacTBope-
HueM 16 r Tprokcuaa cepsl B 84 r Boasl. M(SOs) = 80, M(H2S04) = 98.

+ + + + +

N
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O ococuanune sananns ]

1. OnpegesuTe NPUPOJIHBIE COEJHHEHUS CEPBI.
1. CuFeS, 2.CS; 3. HgS 4.K,S 5. CaSO42H,0
A) TorbKo 1 B)1,2 01,23 D)1,3,5 E)1,3,4,5

2. Kakoe BbIcKa3bIBaHHe owubouno?
A) cepa B IpHpOJIe BCTpEYaeTcs B BUJE CONEH
B) np# 0OBIYHBIX YCIOBHAX KpHCTAJUTHYECKas cepa cTabHIbHEe TIaCTUIECKOH
C) B obpazoBannu Mosekyasl SO3 d-ImorypoBeHs aToMa S IpUHAMAET y9acTHe
D) cepa ofHOBpEMEHHO BCTYIAET B PEAKIMH U OKHUCIICHHS H BOCCTAHOBIICHHUS
E) cynbdua noHbI pacriosHaoT HoHoM Ca?*

3. I'ne npumensiercs cepa?

1. B ceNbCKOM XO3SHCTBE H MEUIIMHE 2. B IPOM3BO/CTBE CIIMYEK U PE3HHBI
3. B OJIy4YE€HUH [THPUTA 4. B IPOM3BOJICTBE CEPHOM KHCITOTHI
A)1,3,4 B) 1,23 O 1,2 D)1,2,4 E)l14
4. Kakue BbIpaKeHHs COOTBETCTBYIOT CEPHHCTOMH KHCI0TE?
1. He NPOSABIISIET OKUCITHTENILHbIE CBOUCTBA 2. HETIPOYHOE COEMHEHHE
3. IpOsBIISIET BOCCTAHOBUTEIBHbIE CBOMCTBA 4. obpa3zyer KHCIIbIE U CPEIHUE COH

5. llepenuuuTte B TeTpajb cXeMbl peaKkuuii, KOTOpPbIe NPOTEKAIOT /10 KOHIA, H 3aBep-
HIHTE HX.
1. H,S + CuCl, —» 2. H,S + Hg(NOs), —>
3. Na;S+ KNO; — 4, H,S + Pb(N03)2—>

6. Kakue BbIpakeHHsl COOTBETCTBYIOT JUOKCHIY cepbl?
1. IposIBIISIET OKNUCITMTENBHBIE CBOHCTBA 2. oOpa3syeT IBYXOCHOBHYIO KHCIIOTY
3. He MPOSABIIAET BOCCTAHOBUTENIBHBIE CBOMCTBA 4. SIMOBHTHIN a3
5. IPOMEKYTOYHOE BENIECTBO B IIPOM3BOJICTBE CEPHOH KHCIIOTHI

7. Kakue ypaBHeHHsl 0TPAKAIOT XHMHYECKHe CBOHCTBA TOJbKO KOHIIEHTPHPOBAHHOM
CepHOH KHCJIOThI?

1. H2SO4 + BaCl; — BaSO4 + 2HCI

2.2H,SO4+Zn  — ZnSOs + SO,T +2H,0

3. H,SO4 +ZnO — ZnSO4 + H,0

4. 2H,S04 + C1;H2,011(caxap) —»11C + 280,T + CO,T + 13H,0

8. IlepenuinuTe CXeMBbI B TETPaJAb M 3aBepIINTe UX. YKaKATe ypaBHEHHE, I/le cepa He
NPOSIBJISIET OKHCIHTEIbHbIC CBOHCTBA.
1. Fe + H2SO4 (pas6.) — 2. Cu + 2H,SO4(xonm.) ——> 3. 8Na + 5H2SO4(xonn.) —

9. CKoJIbKO JIMTPOB (H.y.) ra3a BbIIEJTUTCSH NPH HarpeBaHHH H30bITKA cepedpa ¢ pacTBo-
POM KOHIIEHTPHPOBAHHOM CEPHON KHCJIOTHI, coepkamuM 196 r KHCI0THI
M;(H2SO4) = 98.

10. Ckoi1bk0 JHTPOB (H.y.) ra30Boi cMecH 00pa3yeTcs IPH B3pbIBe YePHOr0 NMOpoOXa,
coaep:xamero 101 r uurpara kamusa? M (KNOs) = 101.

KNO;+ S+ C —5K,S + CO,T + N, T
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| nasa }a ANEMEHTbI NOArPYMrbl ASOTA

m OELLI,AH XAPAKTEPUCTUKA IJIEMEHTOB NOoArrPyMrbl A30TA.
A30T U ENo OKCUabI

? — Mpw oTKPbLITUKM BbiN Ha3BaH “Oe3XXU3HEeHHbIM”, a OKa3ancs He3aMeHUMbIM 3rne-
MEHTOM XU3HU. O KakoM “nNpoTUBOpPEe4YUBOM” INEeMeHTe UAeT peyub?

B rnaBnyio noarpymmny V rpymmnsl BXomAT azom N, ¢ocpop P, mbruvax As,
cypoma Sb u eucmym Bi.

\ \ TRV Y4 4 BaneHTHbIe BO3MOXHOCTM aTOMOB 3fIEMEHTOB NOArpYynnbl a3oTa

YyurtbiBasn pasnnuyuAa B CTPOEHWUU BHeLHero aHepreTu4eCKoro ypoeHs atToMoB ane-
MEHTOB noArpynnbl a20Ta, OTBETLTE HAa BOMNPOCHI.

25 [T1117]

o

N...[N nd nd

e o [TT°TT]
ns[T[1 7 A . ottt

0 >
R...[TV R =P, As, Sb, Bi R“"i

— B yem cocTouT pasnuume B CTPOEHUM BHELLHEro aHepreTudeckoro yposHsa atomos N, P,
As, Sb n Bi?

—Bo Bcex nu atomax N, P, As, Sb 1 Bi BO3MOXHO pacnapuBaHune cnapeHHbIX S=BaneHTHbIX
anekTpoHoB? C YyeM 3TO CBSI3aHO?

— OTpaxaloTcsi N 3TK pasnuuyus B cTpoeHun atoMoB N 1 P B Mx BaneHTHOCTSX, NposiBns-
EeMbIX UMW B CBOMX coeaimHeHeunsix? OTBET NoaTBepaUTe NpUMepamu,

Ha BHemHeM SHepreTH4ecKOM ypOBHE aTOMOB SJIEMEHTOB IOATPYTIIHI a30Ta 5 dJIeK-
TpoHOB — ns’np’. Kak ¥ raforeHsl 1 XaTbKOTEeHbI, OHH ABIISIOTCS P-01eMEHMAaMuU.

AToM a3oTa u3-3a OTCYTCTBUS d-IIOJYypOBHS Ha €ro BHEMHEM (2-M) JHepre-
THYECKOM YPOBHE IpH 00pa30BaHUM XMUMHUYECKHX CBS3eH MOXKET HCIOJIB30BATh
TOJIBKO 4eThIpe opOuTanu (oaHy s- ¥ Tpu p-). [loaToMy MakcumanbHas BaJICHTHOCTh
aszora paBHa [V. A3oT namusanenmmuvim He bvigaem.

ATOMBI IDYTHX K€ JIEMEHTOB NOATPYIIIBI MOTYT PacCIiapMBaTh CBOM NS’ BaJICHT-
HBIX 371eKTpoHa. [103TOMY OHU NPOSIBISIOT BAJICHTHOCTH, PaBHYIO V (CM. cxemy).

B COOTBETCTBHH C ns’np’ KOH(UTypaIKeil BHENTHETO YPOBHS, BCE SIEMEHTHI MOJI-
TPYTIIBI a30Ta B CBOMX COCAMHCHMAX IPOSBIAIOT MaKCUMAIbHYIO CTEIICHb OKHC-
JeHus +5 ¥ HauMeHbIIyIo —3. OHHU TaKOKe MPOSIBIIIOT U IPOMEKYTOUHBIE CTETICHH
okucnenns +3 u jp. (tabm. 22.1).

DJeMeHTHI MOATPYIIIEI a30Ta ¢ BOJOPOAOM 00pa3yioT coequHeHus cocraBa RHj
— NH3; ammuax, PH; docbhun, AsHz apcun, SbH3 cmubun. B otnuune ot Bojo-
POJHBIX coeIMHEeHUH ranorenos U xanskorenos (HR, H>R), onu, npu pactBopenuu
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B BoJie, He obpasyior uonoB H'. Coexunenns tuna RH; (B ocobennoctu NH;), Ha-
IPOTHB, B BOJE IIPUCOCAMHAIOT HOHBI H', IPOSIBIISA TEM CAMBIM OCHOGHbIE CBOMCTBA.

Tabnuua 22.1. HekoTopble xapaktepucTukun asota u ocdopa

3 BaneHTHble OTHOocUTENbHASA Crenenb okucnenns
JIOMEHT! 3MEKTPOHbI | 3MEeKTPOOTpULATENbHOCTL ( B coeauHeHusXx)
Asor, N 2s22p® 3,0 =3, +1,+2, +3, +4, +5
®ocdop, P 3s23p? 2,1 =3, +3, +5

B nmoxarpymnne cBepxy BHU3 (OT a30Ta 10 BUCMYTa) cmabuibHOCMb COETUHEHUN
RH3 ymenvwaemcs, a goccmanogumenvhvle c6oucmea ux 603pacmaiom.

DJIeMEeHTHI MOATPYIIIBI a30Ta C KACIOPOJOM 00pa3yroT OKCHbI cocTtaBa RyO; u
R;0s. B coorBercTBHU ¢ 3THMH OkcuaamH (ochop obpasyeT KHCIOTHI COCTaBa
H3POs u H3PO4n 11p., a a3ot — cocraBa HNO; u HNO:s.

B yka3aHHBIX KUCJIOTaxX, ¢ poCmom cmenenu OKucienus snemenma R, cuna xuc-
nomul 6o3pacmaem. Hanipumep, azotHas xucinora HNOs cunenee asotuctoit HNO,.

B noarpymnre, ¢ pocToM nopsakoBoro Homepa snemeHTa R, kuciomusie ceoticmea
Kucnopoocooepxcawux kuciom ociabeearom. Harpumep,

+5 +5 +5 45
HNO; —» H3;PO4 — H3AsO4 — H3zSbO4

B HOAIPYILIIE KUCIOMHbIE cé0licmea ocnabesaiom

\4

OrkpseiTHE. A30T BrepBsie 0611 OTKPHIT B 1772 roay ([I.Pesepdopa, Anrius).
Crenenb OKHCJIEHHS a30Ta B COCUHEHHUAX H3MEHIETCA OT —3 JI0 +5.
ITonoxenue B [leproanyeckoi cacTeMe B CTpoeHHe aToMa (cM. c1p. 89).

. Wkarynka ananni « U3-3a oTcyTcTBUA d=NOAYPOBHSA HA BHELLHEM YPOBHE aToMa, a3oT

He NpOSBNSET BareHTHOCTb, paBHyto V. CTeneHb OKUCINEeHUs a3oTa B COeAVHEHUSX C
MeHee anekTpooTpuuaTenbHbiMu anemeHTamu pasHa —3 (NHs, CasN2 v gp.), a B
coeavHeHusX ¢ kucrnopoaom uamensetcsi ot +5 go +1 (N20s, NO2, N2O v ap.).

Haxoxaenue B mpupoje. B npupoze a30t BcTpeyaercs B CBOOOIHOM U CBs3aH-
HOM coctosiHuH. A3ot (N2) cocraBuser 78% obbema Bo3myxa. B manbix xomm-
4yecTBax B BHJI€ HUTpaToB (yunuiickas cenurpa NaNOs, uaauiickas cenmurpa KNOs,
HopBexckas cenutpa Ca(NOs);) a30T pacnpocTpaHEH B BEPXHHX CIIOSX 3EMHOM
Kopbl. OH TaKke BXOOUT B cOCTaB O€JKOB M MHOTMX HPHPOIHBIX OPraHUYECKHX
COCIUHEHHH.

ITosryyenme. B naGoparopuy a30T MOKHO IOTy4aTh TEPMHYECKUM Pa3IOKEHHM
HHUTPUTA ¥ JUXpOMara aMMOHHS, a TaKkKe BoccTaHOBIeHHeM okcuaa meau(Il) am-
MHAKOM:

NH4NO, -4, N,T + 2H,0 (NH4):Cr,07—4, Cr,03 + N, T + 4H,0

3CuO + 2NH; -, 3Cu+ N, T + 3H,0

B IIPOMBIIIVIEHHOCTH a30T II0OJIy4aroT (bpaKI.IHOHHOﬁ JIUCTHIUTALIEH KUAKOTO BO3/yXa.
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dusuyeckue cBoicTBa. A3oT (N2) — ras 6e3 nsera, 3amaxa ¥ BKyca, HEMHOTO
jerde Bo3ayxa. B Bojie, 10 CpaBHEHHIO C KUCIIOPOJOM, PaCTBOPACTCS MEHBIIE: TIPH
20°C (0,1MIIa) B 11 Boasl pactBopsiercs 15,4 mu asora. Ilpu gaBinenuu B 0,1MIla
u Temneparype —196°C oH cxmxaercs.

IWkarynka avanumi » CtpoeHue monekynbl N2. CTpykTypHas cdopmyna Monekynbl
asota N =N, a anektpoHHas cbopmyna — :N :i N:. TpoiiHas cBsisb B Mornekyrne asorta
oyeHb npoyHas. B TpoiHoW cBsfi3u ogHa O-CBA3b U ABe TI-CBA3W. M3-3a cuM-

METPUYHOrO pacrnpeaeneHust aNeKTPOHHOW NMOTHOCTM 3TUX CBA3EH Mexay atoMamu
asota, monekyna N2 B Llenom HenonsipHa.

Xumuueckue cBoicra. A30t (N2) npu 0ObIMHBIX YCIOBHSX MAJIOAKTHBEH; 1103-
TOMY a30T B IPHPOZE BCTPEIAETCS B CBOOOAHOM cocTOsSHUHU. Ero HU3Kas aKTUBHOCTH
cBs13aHa ¢ 0ombIIOl mpoyHOCTEIO CBsi3H N=N B Monekyne a3ota. [To aToit mpuunne
a30T (N2) TOJIBKO IIpY BBICOKOW TEMIIEpAaType pearupyeT ¢ MeTaUlaMH M HeMeTal-

namu. C mutreMm a3or pearupyer npu OOBIYHBIX YCIIOBHAX:
2000°C

6L1 + NzT:"T'::i)) 2LisN 0O; +N; —— 2NO
HUTPHJL JIATHS
3Ca+ N, L5 CasN; 2B +N; £, 2BN
HUTPH]L KaJlbIHs HUTpHA Gopa
3H, + Ny TN, 2C +N, === (CN),
aMMHaK JULHAH

[karynka ananmi « Hutpug 6opa (BN) nnasutcs npu 3000°C v no TBepaocTy 6nmsok
K TBEpAOCTM anmasa. Hutpuabl rmaponuayioTcs ¢ BbiAeNeHMeM ammmaka:

CasNz + 6H20 — 3Ca(OH)2 + 2NHsT

A3ot 0Opa3yer HECKOJIBKO OKCHIOB. B 3THX OKCHIAX CTENEeHb OKHUCIICHHS a30Ta
u3MeHseTcs ot +1 1o +5:

+1 +2 +3 +4 +5
N.O NO N20Os NO; N2O:s
MOHOOKCH/{ MOHOOKCH]| TPHOKCH[{ JIMOKCHJ{ NEHTAOKCH
Auasora asora Juasora asora Jauasora

Oxcunpl N2O u NO — neconeobpa3syiowue, OCTalbHbIE — KUCTOMHbLE OKCUOBL.

W3 3THUX OKCHJOB TOJIBKO MOHOOKcud azoma NO obpa3yercs npu HEmocpen-
CTBEHHOM B3aMMOJIEHCTBHH a30Ta C KUCIOpojoM. OH oOpasyeTcs npu TemMieparype
(2000°C) anexTpryecKoii ayru (HaupuMep, BO BpeMs IPO3bI).

Tpuoxcudy ouazoma (oxcup azota(Ill) N,Os; coorBeTcTBYeT azomucmasn Kuc-
aoma HNO,, nenmaoxcudy ouazoma (oxcup azora(V) N.Os — azomnasn xucioma
HNO;. Juokcuo azoma (oxcun azora(IV) NO; ¢ Bojo# 0HOBpeMEHHO oOpa3syer
nBe kuciotsl — a30THYI0 HNO; u azotuctyio HNO; kucnotst:

2NO; + H,O X%, HNOs;+HNO;  2NOx+ 2KOH — KNO;+ KNO,+ H,0

ITo aToi npuauHe quoKcH a30Ta NO; Ha3bIBAIOT CMEUAHHBIM AH2UOPUAOM.
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[Ipu pacTBOpeHHMHU JUOKCHAA a30Ta B BOJE B IPUCYTCTBHUH M30bITKA KUCIOpOJa
obOpa3yeTcs TOJBKO a30THAs KUCIOTA:

4NO; + 2H,0 + O; 2 4HNOs

Juoxcua azora NO; — sn0BUTHIN ra3 Oyporo 1Bera, C XapakTepHbIM 3alaxoM,
TSDKENIee BO3/AyXa.

IIpumenenue. A30T, ITaBHEIM 00pa3oM, HCIOJB3YIOT JUIS CHHTE3a aMMHaKa,
KOTOPBI Jjajiee IPUMEHSETCS B IPOM3BOJICTBE APYTUX COCIMHEHUH a30Ta — a30THOM
KHCJIOThI, MUHEPAJIbHBIX yJOOpEHH A, B3PbIBUATHIX BEIIECTB U JIP.

A3OT IIpUMEHSIETCS JUIS CO3JIaHHS MHEPTHOM aTMOC(EpHl — B JJIEKTPHYECKHX
Jlamrax, JUIsi XpaHeHUsI U TPAHCIOPTHPOBKHU, YyBCTBUTENBHBIX K BO3YXY U Bilare
BemecTB. MM 1mpu BBICOKOM TeMrmepaType a30TUPYIOT IHOBEPXHOCTh CTAJIbHBIX
n3zenuii. B xozme Takoro mporecca Ha MOBEPXHOCTH 00pa3yIOTCsl HUTPUBI XKele3a,
MPHUJIAIONINE CTATM BBICOKYIO MPOYHOCTH. JKUAKWI a30T NMPUMEHSIOT B OXJIaU-
TEJIbHBIX CHCTEMaX.

KnioueBkie * Kucnopoacogepxawue KMCrnoThbl asoTa * HUTPpUAOLI MeTansnos *
cnoea AWOKCKUA asoTa *

_ MpumeHeHue U NpoBepKa 3HaHUN

. Ykaxure o6mmue ¢popMyIbl BOXOPOAHBIX COeTHHEHHH 3JIeMEHTOB MOATPYNIBI a30TA H HX
BBICIIHX OKCH/IOB.

A) RHs; R20Os B) RHs; R203  C) RH3; R20s D) RH3; RO; E) RHs; R20s

.

2. YkaxuTe 6oiee CHIbHOE OCHOBaHHE B pAay 1-3 u 6oJiee CHIBHYI0 KHCIOTY B psagy 4-6.
1. NHs 2. PH3 3. AsH3 4. HNO:s 5. H3POs 6. H3As04
A)l,4 B)2,5 C)3,6 D)1,6 E)3,4

w

. B kakux ypaBuenusix X n3ofpazkaer npocroe BemecTBO a3oT?
1. 2NH; + 3Cu0O — X + 3Cu + 3H20
2.NHsNO: —» X +2H.0
3. 2NH4Cl + Ca(OH). —— CaCl2+ 2H20 + 2X
4. (NH4)2Cr207 — Cr203 + 4H,0 + X
4. ITouyeMy a30T B CBOMX COe/IHHEHHUSX He NPOSIBJIsAET BAJICHTHOCTh, paBHYI0 V?

5. Okcniapl Kakoro cocrasa odpasyer a3or? Kakue H3 HUX pearupyioT ¢ pacTBOpaMH IneJio-
qeii? CocTaBbTe ypaBHEHHS 3THX PeaKIuil.

6. Kak o0bsicHuTe D0JIee CHIIbHBIE KHCJIOTHbIE CBOHCTBA A30THOH KHCJIOTHI 110 CPABHEHHIO ¢
a30THCTOH KHCJIOTOMH?

7. CocTaBbTe CTPYKTYpHBIe opMyJibl muanucToro Bogopoaa (HCN) u nunuana.
8. CkoIbKO JTHTPOB a30Ta MOKHO MOXY4HTH B3 1000 1HTpPOR BO3AyXa (H.Y.)?

9. CK0JIbKO JIITPOB a30Ta MOHO MOJYYHTH NPH NPONYCKAaHHH aMMHaKa o0bemoM 4,48 i
(n.y.) Hajg HarpersiM okcuoMm Mequ(Il)? Beixoa asora cocraBiasier 80% oT Teopernue~
CKOro.
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@
B AMMMAK

# — BopgHble pacTBOpPbLI UCIONL3YIOTCA NPU NOTEpe CO3HAHWS YerlOBeKOM U B Kave-
@ crBe yaobpeHus. O kakoM BellecTBe MAeT peyb?

L J CTpoeHue Mornekynbl aMMMUaka U KaTMoOHa aMMOHMUSA

Ha ocHoBe npuBeaeHHbIX CXeM (a, b, c) oTBETLTE HA BONPOCHI.

2x - HelojeleHHas
(.37~ 1apa 3JIeKTPOHOB
(a) \5P J

(c)

H/ (b) H +
H—I& + OH" > H—LI —>H| wm
) [ [

— Kakoe cBOMCTBO aMMmnaka oTpaxaeTt AaHHoe npespatieHue (b)?

— K kakuM knaccam HeopraHU4ecKkux BELeCTB OTHOCATCS NPOAYKTbI NPUCOEAUHEHUS BOAb!
1 xsiopoBofopoaa K ammuaky?

— YuutbiBas creneHb okucneHus asota B NHs, onpepenure kakumy cBOWCTBaMM — OKUO-
NUTENBHLIMKA UMW BOCCTAHOBUTENbHBIMM — 0BnaaaeT a3ot B ammuake? OTeeT obocHymrTe.

— YKaxuTe CXofHble U OTNYUTENbHbIE 0COBEHHOCTU NPOCTPAHCTBEHHOrO CTPOEHUSI aM-
Muaka (a) u kaTuoHa ammoHus (c)?

Crpoenne. [IpOCTPAHCTBEHHOE CTPOSHHE MOJIEKY/Ibl aMMuaKka (o)
MOXXHO NPEJICTaBUTh B BHJAC IMPaMHBI, B OCHOBAaHMH KOTOPOH
JIeXKAaT TPH aTOMa BOJIOPO/Ia, 4 HAa BEPIIMHE — aTOM a30Ta B COCTO-
auuM sp -rubpuamsanuu (d).

f J Wratynka anadmi « Monekyny aMMmmaka MOXHO Taioke NpeacTaBuTb B BUAe TeTpa-
" | a;pa, B UEHTpe KOTOpPOro pacronoXeH aTtom a3oTa, Ha TPeX BepLUMHAX — aToMbl
BOZAOPO/A, a Ha 4-1 BEpPLUVHE — HEeNoAeneHHas aNeKTPoHHas napa asora (a).

Ilo.rryqelme. B naﬁopaTopuu aMMHaK II0JIy4JarT Harp€BaHUEM COJIeli aMMOHHS C
IICJI0Y9b10, a B IPOMBIIIJICHHOCTH — B3aMMOJICHCTBHEM a30Ta C BOAOPOAOM:

2NH,Cl + Ca(OH), —t, CaCl, + 2H,0 + 2NH;T

at, P, t

Na(r) + 3Ha(r) 2NH3(r) +Q

ITocnenusist peakiys — CHHTE3 aMMHaKa — o6pamumas, 3K30mepmudeckas 1 npo-
TEKaeT ¢ ymenvuenuem obvema. [loaromy, B coorBercTBHM ¢ puniunoM Jle [Tlarense,
CHHTE3 aMMMaKa OCYLIECTBIIIIOT IpH He O4eHb BBICOKOH Temmeparype (400—-500°C),
nox pasinenueM B 30 MIla u B mpucyTCTBHM KaTaaM3aTopa — JKEIE3HBIX CTPYXKEK,
aKTUBHUPOBAaHHBIX Jo6aBkamu okcHaoB Al,Os u Ko0.
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Wrarynka ananmin « NockonbKy CMHTE3 ammuaka — obpatumas peakuus, To B xoge
CUHTE3a NPUMEHSIIOT YUPKY/ISUUOHHbIG NPOUECC, T.€. HEBCTYNUBLLYIO B peaKkumio aso-
TO-BOAOPOAHYIO CMECH B XOSNOAUNBHUKE OTAENSIOT OT CMKEHHOTO aMMMUaka U CHoBa
BO3BpaLLaloT B KOHTAKTHbIN annapart. Takum nytem yaaetca no 95% asorto-Bogopoa-
HOW CMecu NpeBpaTUTb B amMuak.

®duzuyeckue cBOHCTBAa. AMMHAK — OECIBETHBIN ra3 ¢ XapaKTEpHBIM PE3KHM
3amaxoM, IPUMEPHO B 2 pa3a jierye Bo3ayxa. Iloj 1aBieHueM WM IpU OXJIaXKICHUH
aMMHaK JIETKO CXKIDKAeTCA B OECHBETHYIO KUAKOCTH (twn = —33,4°C). XKunxwuii
amMMHuak o6aaeT O0IBIION TEIIOTON HCITAPEHHUS U 10 OTOM IPUYHUHE HCIIOIB3YeTCs
B XOJIOJAMJIBHBIX YCTaHOBKaX. Xopoiuo pactBopsercs B Boje (tipu 20°C (0,1MI1Ia) B
1 n Bozp! pactBopsiercst 700 1 ammuaka). 10%-=Hblit BOJHBIH pacTBOp aMMHAaKa Ha3bl=
BAIOT AMMUAYHOU 8000 WA HAUWAMBIPHLIM CRUDMOM.

XuMHuYecKHne cBoiicTBa. BoHBIN pacTBOp aMMHaKa UMEET
cnabo wenoyHou xapakmep, NOCKOJIbKY He3HAUYUTENbHAS YaCTh
MOJIEKYJT aMMHaKa, pearupys ¢ BOJIOH, 0Opa3yioT B pacTBOpe
noHbl aMMoHMst NH, 1 rusipokcui-uons OH™ (e):

NH; + H,0 & NH/OH & NH;+ OH™
Ammuak ¢ kuciaoramu obpasyer coiu (1):

HNOs + NH3 — NH4NO3
HHTpaT aMMOHHA (e) Pactsopetue
amMmuaka B Boje,
H;PO4 + NH; —» NH4H,PO4 copepxatyeit 1-2
quruapooprodocdar aMmMoHMs Kannu pacteopa
cdeHondTaneuHa

H;PO4 + 2NH; — (NH4)2HPO4

rupooprodocdaT aMMOHHs

Ecnu cTeKIAHAYIO NanoyKy, CMOYCHHYIO KOHIICHTPHPOBaH-
HOMW COJIIHOM KHCIIOTOM, OJJHECTH K BBIXO/LY NPOOUPKH, 3a110J1-
HEHHOW aMMHAaKOM, TO oOpa3yeTcs Oenbli AbIM, COCTOAMNH 13
qacTHI XJopraa aMmmonus (f):

HCI + NH; - NH4Cl

XJIIOpH aMMOHHA

B BeIIIENpUBEEHHBIX PEAKIMAX CTENEHL OKWCIICHHWS a30Ta
HE U3MEHAETCS, a BAJICHTHOCTh yBenmuuBaercs ot [T o IV.

B HIKENPHBEICHHBIX PEAKIUAX AMMHAKa CTerneHb okucie-  (f) “Abim Ges omms”
HUS a30Ta MEHAETCH.

[Ipu HarpeBaHuM aMMHUaK pas3iaraercs:

t
2NH; 2N;+3H;
B uucrom KHCJIIOPOJE€ aMMHAK T'OPHUT KCITBIM IIJIAMCHEM. Hpﬂ Harpe€BaHHuHU B

NPUCYTCTBHU KaTallH3aTOpa aMMHAK OKHCIIACTCA KHCIOPOJAOM BO3JyXa B MOHOOK-
CHUJ a3ora.

4NH; + 30, =2, )N, T+ 6H,0 4NH; + 50, =224 4ANOT + 6H,0
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Bropas peakuus HCIIONB3yETCS B IPOU3BOACTBE a30THOM KUCIIOTEI.
AMMHaK ¢ THOKCHAOM yriepoaa obpasyer kapbamud CO(NH,),:

2NH; + CO, £, (NH,),C=0 + H,0

Wrarynka anannii © AMMMaK = CUnbHbIM BOCCTAHOBUTENb. [1pn HarpeBaHwu OH
BOCCTaHaBnMBaeT MeTansbl U3 UX OKCUAOB:

— 3CuO + 2NHs —' - 3Cu + N2T + 3H20

IIpamenenue. OrpoMHOE KOJIMYECTBO aMMHaKa MCIIOJIB3YETCS B IIPOU3BOICTBE
A30THOM KHCIIOTBI, MUHEPAJIbHBIX yI00PEHHI, B3pbIBUATHIX BEIIECTB, @ TAK)KE COJIBI
(ammuagHBIM crioco6oM). Jlerkas cxxmxaeMoCTh aMMHaka B O0bIIas TEIIOTa €ro
WCIIapEHUs UCTIONB3YIOTCS B XOJIOJWIBHBIX yCTaHOBKax. [lox HasBaHweM wnawa-
MbIPHBIY CRUpPM €T0 BOJHBIA pacTBOP NPHUMEHSIOT B MEIULIUHE.

Onpeaenenue. I'a3 aMMHaK pacrio3HAIOT WIX IO HOCHHEHHIO BJIAYKHON KPACHOM
JIAKMYCOBOM OyMa)kKH, HJTH 10 XapaKTepHOMY 3aIiaxy, MY 1o 00pa3oBaHuIo 6eroro
JbIMa IPU BHECEHHWH B aMMMAaK CTCKJISIHHOM NaIOYKH, CMOYEHHOM COJISHOM KHC-
JIOTOIA.

* CTpoeHue MOoJeKyrnbl aMMUuaka * ammMmuadHasa Bo4a * OCHOBHbIe U
BOCCTaHOBMUTENbHbIE CBOMCTBAa aMMUaKa * kapbamup *

_ lNMprumeHeHne N NpoBepKa 3HaHUN

1. Kakoe BbIpazkeHHe He OTHOCHTCS K aMMHaKY?
A) ra3 jerde Bo3ayxa C pe3KHM 3allaxoM  B) MOJIeKyiIa IMEET IIIOCKOE CTPOCHHUE
C) B BOjI€ XOPOIIO PaCTBOPAETCH D) ¢ Boj10# 06pa3zyer aMMHadHYIO BOLY
E) mosexyia obnajjaer HenoAeIeHHOM JIEKTPOHHOM 1apoi

2. Kak onpe/eJsiior raz aMmmuax?
1. o XxapakTepHOMY 3amaxy
2. 10 IOCHHEHHMIO BIAKHOHM KPacHOH JTakMycoBOH Oymaru
3. IO IOKPAaCHEHHIO BIIAKHOM JTaKMYCOBOM Gymaru
4. mo obpazoBanuio 6€10r0 ABIMa € XJIOPOBOZOPOIOM

A) Tonbko 1 B) Tospko 4 C) Tosbko 2 D) 1,2,3 E) 12,4
3. 3aBepunTe cxemy u onpenenute BemecTso X. NH; + 302 - X + 6H0

4. 3anepum're CXEMbI H YKAXKHTE .:laﬁopa'ropm,n‘i cnocob NOJIY4€HHA aMMHaKa.

1. NHiNOs — ... +2H0 2. (NHs)2C0s —» HoO+CO, +... 3. NH«Cl—L»
4. NH.Cl + Ca(OH), —> 5. Np + 3H, b X

5. CocTaBbTe ypaBHEHHS PeaKIHii, 0TPA’KAIOIHX OCHOBHbIE CBOMCTBA aMMHAaKa.

6. CKOJILKO JIMTPOB BOJAOPOJAa M CKOJBLKO JUTPOB a30Ta norpedyercs nias cuuresa 300 i
ammuaka (1.y.)?

7. CKOJBKO JIMTPOB (H.y.) aMMHAKa MOXKHO IIOJYYHTh IIPH B3aHMOJeHCTBHH H30bITKA rame-
HOH HM3BECTH ¢ XJIOPHAOM aMMoHusA Maccoit 117 r, cogep:xammum 10 r npumecn. CkolbKko
MOJIb ralueHoH u3BecTH BCTYHHT B peakuuo? M(NH4CI) = 53,5.

8. Cxoubko M* (H.y.) aMMuaka notpebyercs st cunresa 0,6 T kapbamuaa? M{CO(NH2).] = 60.
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m COJ’IVI AMMOHUA

‘) — Kakoe BeljecTBO UCMONbL3YIOT B NasANbHbIX paboTax Ans 04YUMCTKA NOBEPXHOCTH
¥ MeTanna ot OKCUAHOW NNeHKn?
— Y70 06LIEr0 B CTPOEHUMN BCEX COMEN aMMOHUA?

. -
n OeaTenbHOCTb | B3aumMopencTBuMe xnopuaa aMMOHMUA C LWenovyamu ’

OB6ecneueHue: cTakaH, pacTBOpbl Xfopuaa aMmo- Na*
HUS 1 LLIeNoYK, NakMyCcoBble U heHomnpTanenHosbie OH-

6ymaxxu (unu pacTeopbl), CNUPTOBKA.

Xop pabotbi: B crakaHe k 15-20 mn pacteopa NH4Cl
npunenTe CTONbKO XXe pacTBOpa LUENoYM U Harpeute.
Moouyepean nogepxure Hag CTakaHOM BIIAXHYIO NTakMyco=
BYI0 U cheHoNdTanenHosyto ByMaxku n cnegure 3a npouc=
XOASILLMMU USMEHEHUSIMU.

O6cyawvTe pesynbTaThl:

— B kakoW uBeT okpaluMBaloTcs nakMmycosas u coeHondranenHogan
Bymaxku Hap ctakaHom? lNoyemy 3To npoucxoauT?

— MOXHO N TakuM e NyTeM pacnosHaTb Apyrie Conv aMMoHus?

— Kakue ele cBoncTBa NposiBMAT CONU aMMOHUA?

Ioay4uenne. Conxt aMMOHHS MOYKHO TIOJTyYaTh B3aUMOJICHCTBHEM aMMHAKa HITH
IHAPOKCHJAa aMMOHHMA ¢ KucioTamu. IIpu u30bITKe MHOIOOCHOBHOHM KHMCIIOTHI B
oboux ciaydasx 06pa3yroTcs KUCIIbIE COJH:

2NH; + H,SO4— (NH4)2SO4 2NH4OH + H2SO4s — (NH4 )2SO4+2H,0
NH; + H,SO4— NH4 HSO4 NH4OH + H,SO4— NH4HSO4+ H,O

®usuueckue coiicrsa. Conu aMMOHHS — TBEp/Ible KPUCTAIUIHYECKHE BELIECT-
Ba, XOPOILIO PAaCTBOPUMEIE B BOJIE; MHOTHE U3 HUX HMEIOT OCIIBIN IIBET.

Xumuyeckue cBoiicrBa. Conr aMMOHHS 00J1a1a10T 06wuMU CBOMCTBAMHU COJIEH
U cneyuguyeckumu CBOHCTBAMU.

Conu aMMOHHS, KaK M JJPYTHE COJIM, B3aUMO/ICHCTBYIOT C KUCIOTaMHM, COJISIMH H
B BOJJHOM PacTBOpPE JUCCOLMUPYIOT Ha HOHBIL:

(NH4)2CO3 + H;SO04 — (NH4)2504+ H,0 + COzT
(NH4)>SO4+ BaCl, - BaSOsd + 2NH4CI
NH.Cl + AgNO; — AgCH + NH;NO;3 NH4Cl 2 NH4 +CI-
K crieruuaeckum cBotcTBaM Cosieif aMMOHMS OTHOCATCS MX g3aumodeticmeue
¢ wenovamu (cM. [JesmenbHOCMb), paznodicenue npu Hazpeeanuu u 2u0pou3.
1. Peaknus B3auMO/ICHCTBUS COJIEH aMMOHMSI C IIEI0YaMH UCIIONB3YETCs B UX pac-
TI03HABAHHUH, NTOCKOJILKY 00pa3yrommiics THAPOKCH] aMMOHHUS pasilaracTcs ¢ BbIIe-

JICHHEM aMMHMaKa, 00J1a/[aloIIero pe3kuM XapakTepHbIM 3artaxoM. Peakis, ocymiect-
BIIEHHA B pasjene [JesmenbHocmp, ONIUCHIBAETCS CIEYIOUM YPaBHEHUEM:

NH.Cl + NaOH —== NH.OH - NH;T + H;0
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2. OcobeHHOCTH pa3iloKeHUs COJIeH aMMOHHMS IIPH HarpeBaHUM OINPEACIISIOTCS
npupopoi annona comu. Comu xucrom — HCI, HBr, H,CO3;, H,SOs u 1p. — pasna-
ralTcs Ha aMMHaK U ra3 (BOJIHBIH pacTBOP KOTOPOI'O ABJISETCS KUCIOTOM ), KOTOPBIE
IPH OXJIQKICHUH CHOBA 00Pa3yIoT COJIb:

NH;Cl—, NH; + HC] —[PY _OXNaxaenmt  NH,Cl
NH4HCO; —, NH5T + H,0 + CO,T

Ecim aHHOHOM COJMM SBJIACTCS AHHUOH KHUCIIOTHI C CHJIBHBIMH OKHCIIMTCIbHBIMU
csorictBamu (HNOs3, HNO,, H>Cr;O7 u ap.), To 06pa3yromuiicss Ipu pa3ioKeHHH
aMMHaK MOJIBEPraeTcsl OKUCIICHHUIO:

(NH4)2CI‘207 - NzT + Cr;03 + 4H,0 NH4NO; LN NzOT + 2H,0

3. Cosn aMMOHMS, KaK COJIH, 00pa30BaHHbIE CJIa0bIM OCHOBAHHEM, IIOBEPratOTCs
THIAPOIH3Y:
NH4Cl + HOH 2 NHsOH + H" + CI” (xkncnas cpena)

Ilpumenenue. 13 coneit aMMOHUS — HUTPAT aMMOHHUS, CyJIb(haT aMMOHUS U TH/I-
poopTodochar aMMOHHS — IPUMEHAIOTCA B Ka4eCTBE yA0OPECHHH, HATPAT aMMOHHMSA
— TaKKe B INPOM3BOJICTBE B3PHIBYATHIX BEIIECTB, HAPUMEP, AMMOHANA, a XJIOPHI
aMMOHHS — B MAsUIBHBIX paboTax:

4Cu0 + 2NH4Cl — 3Cu + N, T + CuCl, + 4H,0O

Onpenenenne. Pacnio3zHaBanue conei aMMOHMS OCHOBBIBA€TCS Ha MX B3aHMMO-
JEMCTBHH C IIET0YAMH.

* cneuudmuyeckme CBOMCTBa COJlel aMMOHUSA * KOBafieHTHasi CBA3b,
o6pa3zoBaHHaA No AOHOPHO=AKLIENTOPHOMY MeXaHU3My *

_ MpumeHeHUe U NpoBepKa 3HAHUMN

1. Yro omm0o9HO 1151 coJield aMMOHHS?
A) comepiKat CBs3b, 06pa30BaHHYIO 0 JOHOPHO=AKIIENTOPHOMY MEXaHH3MY
B) noasepraiorcs ruaponusy
C) npH HarpeBaHHH C IUEI0YaMH BBIACIISAIOT aMMHaK
D) npoayKThl TEPMHYECKOTO Pa3I0KEHHS 3aBHCAT OT MPHPOJIBI aHHOHA
E) HexoTOpBIe H3 HUX HMEIOT MOJIEKYJISIPHOE CTPOCHHE

2. Kak oTomnunts K2SO4 o1 (NH4)2804 ?
A) pactBopom BaCl» B) mo pacTBOprMOCTH B BOzIE C) pactBopom HNO3
D) pacTBOpOM I1€/104H E) amMuauHoii Bomoit

3. 3aBepuinTe CXeMBI H YKA/KHTE YPaBHEHHS PeaKIHii, 10 KOTOPLIM 00pa3yeTcsi aMMHAaK.
1. (NH4)2S0s >  2.NH4«Cl—- 3. CuO + NHsCl > 4. NH4Cl + KOH

4. YKaxuTe THIILI XHMHYECKHX CBAi3ell B XJIOPH/Ie aMMOHHS H PACCMOTPHTE MeXaHU3MbI HX
oOpa3oBaHus.

5. Kak pacno3narts pactBopsl coJieii — NH4Cl, (NH4)2SO4 1 NHsBr? CocTaBbTe ypaBHeHHS
COOTBETCTBYIOIIMX PeaKIHii.

6. Cko/1bKO JIMTPOB (H.y.) aMMHAaKa BbIIEJIHTCH NPH B3auMoaelHcTBHE 1 MOJIb THIPOKCHIA
kajubuus ¢ 110 r xaopuaa ammonus? M(NH4CI) = 53,5.
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€8 AsorHas kucnota

P - O6pa3yeTcs Npu rpo3oBbIX NIMBHSIX, NOBLIWAET NrogopoAve NoYBkl. O Kakom

BellecTBe MAeT peyub?

‘ AeaTenbHOCTb CBoOWCTBa KOHLEHTPMPOBaHHOW a30THOW KUCNOTbI

O6ecneyenue: 3 npobupku, koHUeHTpupoBaHHas HNOs, Kycku megHOV NpPOBOMOKM,
anoMUHVWEBbIE U Xene3Hble CTPYXKW, CNUPTOBKa, LUTATUB, CTaKaH, NyYMHKa, CNUYKM
(onbITbl CNeayeT NPOBOAUTL B BbITSDKHOM LWkady!!l).

Xopa pa6oTbi:

a) nomecTuTe B OHY U3 TPeX NPoBMPOK CTPYXKM Xenesa, BO BTOPYIO — CTPYXKMU arnio-
MWHUS, B TPETbIO — KYCOYKU MEAHOWN NPOBOMNKN U NPUNENTE K HUIM HEMHOIO a30THOW
KMCNOTbl U NpocneauTe 3a MpPOUCXOAALMMU U3MEHEeHUsMU, Yepe3 2=3 MUHyTbI
npo6upKy ¢ MeaHOI NPoBOsIoKoW cnabo HarpenTe u HabnioganTe 3a NPOUCXOASLLNM.

b) onycTute Tnelwylo NyYMHKY B HarpeTyld asoTHYK KUCNOTy v Habniogante 3a
NPOVCXOAALLNM,

O6cyauTe pesynbTaTtbl:

—MNoyemy AOCTATOYHO aKTMBHbIE METaN bl — Xene3o v antoMUHUIA — C KOHLEHTPUPOBaH-
HOW a30THOW KMCIOTOW Npu OBbIYHBLIX YCNOBUSIX HE pearupyloT? YTo npoucxoaut C
aTUMK MeTannamm?

— lMpu Kaknx ycnoBusx Megb, pacrnoniokeHHas B psigy aKTUBHOCTU NpaBee BOAOPOAA,
BCTyNaeT B PeakuMIO C KOHLLEHTPUPOBAHHOM a30THOWM KUCIOTON?

= Y70 NnpoucxoauT ¢ TRetLwen Ny4nHKon B HarpeTon azoTtHon kucnote? Kak Bbl 06bsic-
HUTE 3TO ABNEHne?

INonydenue. B naGopaTopun a30THYIO KHUCIOTY MOXHO IOJIYYUThH JEHCTBHEM

KOHIIEHTPUPOBAHHOW CEPHOM KMCIIOTHI Ha KPHCTAJUIMYECKMH HUTpAT KaIus HIIH
HaTpus [pH c1aboM HarpeBaHUU:

KNOs(xp.) + H2SO4(xonn.) —t, HNO; + KHSO4

B IIPOMBIINUJICHHOCTH a30THYIO KHCJIOTY IIOJIYYAaKOT U3 aMMHaKa B TPU CTaIUH:
1. KaTauTHYeCKUM OKHCIEHHEM aMMHaKa KHCJIOPOJIOM BO3J1yXa 10 MOHOOKCH=-

na azora NO:

4NH; + 50, —PURh__ ANOT + 6H,0

2. OxHcIeHneM MOHOOKCHA a30Ta IO JUOKCH A a30Ta KUCIOPOJOM BO3IyXa IpU

OOBIYHBIX YCIIOBHAX!

2NO + 02— 2NO;
3. PacTBOpeHHEM JTMOKCHA a30Ta B BOJE, B IPUCYTCTBHH U30BITKA KHCIOPOAA:

4NO; + 2H,0 + 0, 2 4HNOs +Q

6biBaeT koHueHTpauun 50=65 n 98%.
[na XpaHeHus W TpaHCNOPTUMPOBKWU pa3baBfeHHOW asoTHOW KUCMOTbl MCMOMb3YT
€MKOCTU U3 CTanu, a KOHLUEeHTPUPOBAHHOM KUCMOTbI — U3 aniOMUHUA.

. [Lkatynka zHaqnii » A30THasi KMCNOTa, Nonyvyaemas B NPOMBILLNEHHOCTH, OBbIYHO
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‘ LLkaTtynka 3HaHun * B Monekyne a30THOM KUCMOTbl aToM asoTa B OspaSOBaHMM

XUMUYECKUX CBA3EN UCMONbL3YET BCe CBOM 5 BaneHTHbIX 3neKTpoHoB (2s22p®) u npo-
| aBnsieT cTeneHb okucnenus +5. BaneHTHocTk xe asorta pasHa IV, T.e. yuicny (4) ero
opbutane (s, px, Py, Pz), YHacTBYIOLMX B CBA3bIBAHWUMU C TPEMS aTOMaMM Kucrnopoaa.
3T0 CTpoeHUe NpaBUbHO OTpaXaeT cxema:
* .0

H-O-NZ
X0

®uzuueckue cBoiicTBa. Hucras a3oTHAs KUCIOTAa — OECIBETHAS >KUIAKOCTH C
pe3KuM pazjpaxaromumM 3arnaxoM. Ha Boszgyxe ona apmvut; kumut npu 86°C.
KoHIIeHTpHUpOBaHHasi a30THAs KHUCJIOTa OOBIMHO OKpAllleHa B XKENThbIA 1BeT. Takoi
[[BET MPHUJIAET ei JUOKCHJI a30Ta, KOTOPHIH 00pa3yercs BCIIEACTBHE YaCTUYHOIO pas-
JIOXKECHHUS a30THOHM KHUCIIOTHI ¥ IIOCTIEAYIOMETO €r0 PACTBOPEHHUS B KHCTIOTE.

XuMHuYecKHe CBOMCTBA. A30THas KuClIoTa 00JagaeT obwjumu CBOMCTBAMH
KHCJIOT U HEKOTOPBIMH Cheyuphuyeckumu CBONCTBAMH.

A30THasi KMCIIOTAa — CHJIbHAs KHCJIOTa M B PacTBOPE IOJHOCTBIO JHMCCOLMUPYET.
Pa36aBneHHas kucioTa 06JaJaeT BCEMH CBOMCTBAMH XapaKTECPHBIMH JUIA APYTHX
KHCIIOT (32 HCKIIIOYEHHWEM CBOWCTBA BBIACIATH BOJOPOJ IPH B3aUMOJCHCTBUH C
MeTaJulaMH; cM. paszien B):

HNO; 2 H™+NOj Al(OH)3+3HNO;—AI(NOs);+3H,0
CaO + 2HNO;—»>Ca(NO;)+ H,0  BaCO;+ 2HNO3;—>Ba(NO3),+CO+H0
NH; + HNO; — NH4NO; ZnO + 2HNO; — Zn(NOs), + H:0

A) A30THasi KHCJIOTA — HENPOYHOE BEIIEeCTBO.

ITpu HarpeBaHWM WIIM 1OJ| ACHCTBHEM CBETA a30THAsi KUCIOTA YaCTHYHO paslia-
raercs. O6pasyromuiics auokcup azota NO;, pacTBOPSACH B KUCIOTE, OKPAIIUBAET
€€ B JXEJITHIH I[BET:

4HNO; —tnm ceer  ANQO,T + 2H,0 + 0,1

‘ ‘ Ikartynka 2Haumin » Bolcokasi cTeneHb okucneHus asorta (+5) B a30THOIN KUCnoTe U
obpazoBaHue Kucnopoaa nNpu ee pasnoxeHnu 0bycroBnMBaOT CUNbHBIE OKUCTIUTENb-
Hble CBOMCTBA KOHLEHTPUPOBAHHOW a30THON KUCNOTbI.

B) OkuciauTeabHbIE CBOHCTBA A30THOM KHCJIOTHI.

1. Azomuas xucioma no-passomy peazupyem ¢ memaniamu. Kak npaBuio, B
9THX PEaKLHUAX BOJOPOJ HE BBIACIACTCS, TaK KaK B a30THOM KUCIIOTE a30T B CTCIICHH
okucienus +5 (uon NOs ) apisercs 6o1ee CHILHBIM OKucIuTeneM, yeM uon H'. Tlo
3TOM IIPUYHUHE METAJJIBI OKUCIIAKOTCS a30TOM KUCJIOTHI. B PE3yIbTATE, B 3aBUCHMOCTH
OT KOHIIEHTPAIlMKX KHCIOTHl U aKTUBHOCTH METalUla, a30T B KHMCJIOTE€ BOCCTaHABIIM-

BaCTCA, NpeBpaiasACh B OAHO UK HECKOJIBKO M3 IPUBCACHHBIX BEIICCTB!
+4 +2 +1 0 =3

-3
NO;; NO; N,O; Nj; NHj (i NHsNO;3 nipu u36bITKE KHCIIOTHI);
O6pazyronuecs mpoJyKThl BOCCTAHOBICHUS KUCIOTHI IIOIHHAIOTCS IPABUITY:

* rnaga 6 + JNeMeHTbl NOArpynnbl a3oTa * 99



ueM pazbasnennee KUCIOma, akmueHee Memani U 6vlule memMnepamypa peakyuis, mem
2nyboice npomexaem 60CCMAHOBGNEHUE A30MA; 6 NPOOYKMAX 60CCMAHOBICHUA A30M
obnadaem 6onee HU3KOU CIMENEHbI0 OKUCTEHUSL.

B Tabmune mnpuBeneHb NPOAYKTH BOCCTAHOBIEHHS, OOpasyiomuecs IpU
B3aUMOJICHCTBMM KOHHECHTPUPOBAHHOW ¥ pa30aBICHHOM a30THOH KHCIOTHI C
MeTaJUIaMH Pa3IMYHON aKTUBHOCTH:

TaGnuua 25.1. BaaumoaencTBme asoTHOWM KUCNOTbI C MeTannamm

Na, K, Ca Mg, Al*, Zn, Cr*, Fe*, Ni* Pb, Cu, Hg, Ag Pt, Au**
xonu, HNOs N20 NO NO;
pa36. HNOs NH;3 c pazbas- | N20 peakuus
JIeHHEM l N2 NO HE
oueHb pa30. nporecc pactBopa Y NH3 HpoTeKaeT
HNO3 OCJIOKHACTCSA (NH2NOs3)

* Ha xonoay meramnsl — Al, Cr, Fe 1 Ni ¢ KOHIEHTPHPOBaHHOH KHCJIOTOH NMACCHBHPYIOTCS; TIPU
HAarpeBaHUM IIACCHBHPYIOIAs OKCH[HAs IUICHKA DAaCTBOPSIETCS B KHCIOTE M STH METalIbl
pearupyioT ¢ KHCIOTOH.

** Metamnst (Pt, Au), He pearnpylonye ¢ KOHICHTPHPOBAHHON KHCIIOTOH, PaCTBOPSAIOTCS B “Hap-
CKOIf BoJiKe” — CMeCH OJHOTO 06beMa KOHLEHTPHPOBAHHOM a30THON KUCIOTH! H TpeX 00beMOB
KOHLIEHTPUPOBAHHOMN COIISIHOH KHCJIOTHI.

B cootBercTBuM ¢ Tabnuuoi 25.1 BHU3Y NpHUBEICHBLI YPaBHEHHS HEKOTOPHIX
peaxiuii:

4Ca + 10HNOs(xonm.) — 4Ca(NOs), + NoOT + 5H,0

3Mg + 8HNOjs(xomm.) — 3Mg(NO3), + 2NOT + 4H,0

Cu + 4HNOs(xomm.) —— Cu(NOs); + 2NO,T + 2H,0

4Zn + 10HNOs(pas6.) — 4Zn(NOs), + N2OT + 5H,0

pa30. kucioTa + MeTamn
3Ag + 4HNO;s(pas6.) —» 3AgNO; + NOT + 2H,0 pasTHON AKTRBKOCTH
4Mg + 10HNO; — 4Mg(NOs), + NHsNOz + 3H,0

o4eHb pasb.

KOHII. KHCIIOTa + METaJI
Pa3IMyHON AKTUBHOCTH

2. A30mnas Kucioma OKucisiem makice HeKkomopbwle He-
memannet (S, P, C, B; cMm. ctp. 78, 110) u mHozue opearuye-
ckue coedunenus. Hanpumep, Tiieiomas JIy4yrHKa B Harpe-
TOH KOHLICHTPUPOBAHHOM a30THOM KMCIIOTE 3aropaercs (2);
CKHITMJIap ¥ JIPEBECHBIC ONMIIKH B HEH BOCIUIAMEHAIOTCA.

C) KoHueHTpHpoOBaHHAs Aa30THas KHCJIOTa ¢
Oesxamu o0pasyer BemecTBa sipKo-xeJToro nsera. ITo
9TOM NPHUYMHE HA KOXKE NPH JAEHCTBUU KOHLIEHTPHUPOBAH-
HOM a30THOM KHUCIIOTHI 00pa3yIOTCs JKEJIThIE MATHA.

IlpumeHenue. A30THas KHUCIIOTa — OJMH M3 MHOro- (2) Bocnnameenve Tneiowei

¥ NYYUHKW B HarpeTomn
TOHHAQXHBIX TIPOAYKTOB XMMHYECKOH IPOMBIIUICHHOCTH. e e
Oxono 75% npoM3BOJMMON KHUCIIOTHI PacXoAyercss Ha
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HPOM3BOZCTBO YA0OpeHui, 15% — Ha IPOHU3BO/CTBO B3phIBYATHIX BEIIECTB (Oe3/16IM-
HBIH MOPOX, HUTPOTJIMIEPHH, AUHAMHAT U Jp.), OCTalbHAsA YacTh — JUIA IOTyYCHHA
KpacHTeJIeH, JIeKapCTB, IUIaCTMAcC, POTOMATEPHAIIOB, JAe3UHPHUIMPYIOLIMX BEIIECTB

H Jp.
-
M a : Hervee .
IancrMacce MHHCPATIbHBIC CRYCCTBCHHBIC

yAOOpEHIs BOMOKHA v
2 Jlakn

.1CKAIPCIHCNH|~IL' 1 B'iphlﬂ‘h‘"ldk‘
npenapar. BeilecTsa

(b) MpoayKTbl, NPON3BOAUMbBIE U3 a30THOWN KUCIOThI

Onpenenenne uona (NO;™). Hurpat wonsl NOs™ NpUCYTCTBYIOT B pacTBOpax
A30THOM KHUCIIOTHI U ee coiyieit. OnpeeneHue a30THOM KUCIOThI OCHOBBIBAETCS HA
BeiieieHuu Oyporo rasa (NO;) npu ee B3aMMOAEHCTBUH € MEAIBIO (¢):

E‘ (c) Baanmopeicteue meam ¢

KOHUEHTPUPOBAHHOWN a30THOWM
KMCIOTOM

4HNOj3(xorm) + Cu—Cu(NOs),+ 2NO, T+ 2H,0

st onpeenerus cojei a30THOM KHCIOThI — HUmpamoe — K HUM J00aBIIsioT
MEJIHBIE CTPYXKKH, NMPUIMBAIOT KOHIEHTPHPOBAHHYIO CEPHYIO KHUCIOTY W Harpe-
BaroT. Kak u B ciryyae a30THOM KHCIOTHI M 3/iech HabIofaeTcs BhiieieHne 6yporo
raza NO;. OxHako npouecc npoTekaeT B JIBE CTaUHU:

KNOj3(z) + H2SO4(korm) = KHSO4 + HNOj3(xomm.)
4HNOs(xorm) + Cu —4 Cu(NO;3), + 2NO,T + 2H,0

« rnasa 6 + 3nemMeHTbI NoArpynnel a3ora * 101



KniouyeBbie * cneumcnyeckme CBOMCTBA a30THOM KACNOThLI * CTPOEHUe
cnosa MoneKynbl a30THOW KACMNOThI *
_ lNMpumeHeHue M NpoBepKa 3HaHUN

1. YTo omrH00YHO /IIst A30THOH KHCJIOTBI?
A) Hempo4HOe BEIIEeCTBO

B) cunbHbI#H OKHCIHTENH

C) B Texnuke nonydaror 1o cxeme NHz— NO— NO2 _+H20+402 4N,
D) B naboparopuu nonydaror no cxeme N2Os+ H.0 —

E) B p€aKIUAX ¢ METaJUIaMH BOJJOPOJ] HE BBIICIIACTCA

(5]

. B xakoii peaknuu y4acTByeT KOHIEHTPHPOBaHHAs KHCJI0Ta?
A) 4Ca + 9HNOs — 4Ca(NO:s) + NH; + 3H20
B) 3Cu + 8HNOs; — 3Cu(NOs)2 + 2NO + 4H20
C) 4Zn + 10HNOs — 4Zn(NO:s)2 + N20 + 5H20
D) Hg + 4HNOs — Hg(NOs): + 2NO: + 2H0
E) 4Mg + 10HNO; — 4Mg(NOs)2 + NH4NO:s + 3H20
3. B kakoii moc/jie0BaTeJJbHOCTH BO3PACTaeT AKTHBHOCTHL MeTajL10B — X, Y u Z?
X + HNOs(xonn) = N20 + ...
Y + HNOs(xonm.) — NO + ...
Z + HNOs(xon) = NO2+ ...
A)Z)Y X B) Z, XY C) XY, Z D) X,Z,Y E)Y.X,Z
4. B xaxom pany X, Y u Z creneHb OKMCJIeHHS a30Ta, BXOAAIEro B X COCTaB, yObiBaer?
Ca + HNOs(konu.) » X + Ca(NOs)2 + H20
Hg + HNOs(konu.) — Y + Hg(NO3)2 + H20
Hg + HNOs(pa36.) - Z + Hg(NOs)2 + H20
A)Y,ZX B) Y. X,Z C)ZX)Y D) X,Z,Y E) X,Y,Z

5. Yem oOyciioBiieHbI CHJIbHBIC OKHCIHTEIbHbIC CBOHCTBA KOHIEHTPHPOBAHHOH a30THOM
KkucaoThi? [ToueMy MeTa/lIbI He BHITECHSIIOT BOJAOPOJ U3 A30THOH KHCJIOTHI?

6. Kakas craguss B cxeme NH:3 - NO — NO: — HNO; sBisiercsi KaTaJHTHYECKO#H
peaknuei, a kakasi — o0paTHMoi?

7. Ilepeunciaure 06;1aCTH NPAMEHEHHUS A30THOH KHCJIOTBL

8. Cxoibko TUTPOB (H.y.) ra3a BBIAEJIHTCH NPH B3aHMOAEHCTBHH 3,2 I' MeIH ¢ KOHIECHTPH-
PoOBaHHOM a30THOH KuCI0TOH? A{(Cu) = 64.

9. Ckonbko M® (H.y.) aMmuaka morpebyercss st mosydenust 6,3 T a30THOH KHCIOTBI?
M{(HNO:s) = 63.
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m COHVI A30THOM KUCNOTbI. KPYITOBOPOT A30TA B NPUPOJE

) = WX NpUMEHSIIOT B NPOU3BOACTEE YePHOro NopoXxa, B3pLIBYaTLIX BEWECTB U yA0-
¢ ©peHuin. O Kakux BelecTBax naeT peyub?

\ \ iR a0l Tepmuueckoe pa3noXeHue HUTPaToB

Ha ocHoBaHum ypaaueuuﬁ peaxuuv"l Pas3noXxeHnsa HATPATOB OTBEeTbLTE Ha BOMNPOCHI

2KNO3 —» 2KNO; + OT 2Pb(NOs)2 — 2PbO + 4NOT+ O
2AgNOs —1 2Ag + 2NO2T + 02T

— Kakoe ofHo BellecTBO Bcerga obpasyeTcs npy pasnoXeHun HATpaToB?

= YyuTbiBas xapakrep NpOAyKTOB PasnoXeHUs U NonoXeHue metanna B psigy akTMBHOCTH,
YTO MOXETe cka3aTb 06 0OCOBEHHOCTAX Pa3NoXeHUsi HUTPaToB?

— Kak no-Bawwemy, ecnu Ha Bo3ayxe cepebpo HarpeTb 4O TemnepaTypbl pasnoXeHus
HuTpaTa cepebpa, To cepebpo okucnuTcsa 4o okenaa cepebpa?

HuTtpats! HaTpus, Kaiusa, aMMOHUS U KaJIbIUs HAa3bIBAIOTCS CeUmMpamu.

ITony4yenne. HurpaTsl nomydaror, IIaBHEIM 00pa30oM, CIIEIYIOMIMMH criocobamu:

1. B3aumojeicTBueM a30THOM KHCIIOTHI ¢ METaJUIaMH, OCHOBHBIMH OKCHIaMH,
OCHOBaHHUAMH, aMMHAKOM U HEKOTOPLIMH COJIIMH (cTp.99);

2. BzauMopeicTBHEM JMOKCH/IA a30Ta C IIETI0YaMU;

3. B IpOMBIIIJICHHOCTH CEIUTPHI IOTY4al0T, B OCHOBHOM, JICHCTBHEM a30THOM
KHCIJIOTBI WJIM JIMOKCH/A a30Ta Ha KapOOHATHI IEIOYHBIX U IIEIOYHO3EMEIbHbBIX
MeTawioB (cTp. 116). Hutpar aMMOHHMS MOTy4aroT B3aMMOJEHCTBHEM aMMHAKa C
a30THOM KUCIIOTOM.

CaoiicTBa. Bce HUTpaThl B BOJIE XOPOLIO PACTBOPUMBI U MOJHOCTBIO JUCCOLMUPY-
10T. [Ipu HarpeBanuu onu (kpome NH4NO;3) paznararorcs ¢ evidenenuem Kuciopood.

CocTaB NpoJyKTOB Pa3IOKEHHS HUTPATOB 3aBHCUT OT NOJIOXKEHUS MeTaiuia (M)
COJIM B DJIEKTPOXMMHYECKOM PSily HalPsDKEHUS METAaJUIOB:

metayu1 (M) pacnionoxeH jesee Mg (kpome Li)

N MNO,+0,T (M=Na,K,Ca)
MNOs metaiut (M) pacnonoxen mexay Mg u Cu MO + NO,t + 0,7

metamn (M) pacnionoskeH npasee Cu

M+ NO;T + O,
HutpaTbl aMMOHUS U JIMTHS PA3JIararoTcs CIEAYIOIMMUM 00pazoM:
NH4NO; -4, N,OT+ 2H,0 4LiNO; -t 2Li,0 + 4NO,T + 0,1

Peakuuu pasnoxeHus, IpOTEKAIOIUE IIPH HArPEBAHUH, Ha3bIBAIOTCS MepMOonu-
3om. [IpuMeHeHne HUTpaTa Kanus B MUPOTEXHHKE M B COCTAaBE YEPHOrO MOpoxa
(KNO3;+C+S) ocHOBBIBaeTCS HMEHHO Ha CBOMCTBE HUTPATOB Pa3/laraThCsl.

Onpenenenne. (cM. ctp.101).

IIpumenenue. HutpaTel TSOKENBIX METAUIOB NPUMEHSIOTCS AN HOTYYEHHS
OKCHJIOB METAJUIOB, CEJIUTPBI — B KAYECTBE MUHEPAIbHBIX YA00peHHi. B3priBuaThie
CMECH Ha OCHOBE HUTpaTa aMMOHMUS — AMMOHAbl — UCTIONB3YIOTCS] B TOPHOPYAHBIX
paborax.

* rnaga 6 + JNeMeHTbl NOArpynnbl a3oTa * 103



KnvuropoanoaT 22072 B rnnunan
KpyroBopoT asoTa B npupoge

A30T B cOCTaBe OpPraHMYECKHX COCAMHEHHMH BXOIMT B COCTaB JOOOro pacTH-
TEJILHOTO M XXMBOTHOro opranusma. C apyroi cropoHsl, a3oT B cBOGOJHOM coc-
TOSIHHHU NpUCYTCTBYET B atMochepe (78% no o6bemy). MccnenoBanus mokassiBaor,
YTO HECMOTPS Ha TO, YTO ¥ CBOOOAHBIN a30T atMocheps! (N2), ¥ a30T, BXOIAIIMH B
COCTaB COCMHEHHH (CBA3aHHBIH a30T), IOJBEPralOTCA HENPEPHIBHBIM H3MCHEHUAM,
a3oTa B IO4BE M CBOOOJHOrO a30Ta B
aTMoc(epe 3aMETHO HE M3MEHAETCA. DTO OOYCIIOBIEHO TEM, YTO B IPHPOJAE B
NPOTHBOMONIOKHBIX HANPABJICHHAX HNPOTEKAIOT XHMHYECKHE NpEBpaIleHUs (CM.
CXeMy U PHUC. 2), PEryJIHPYIOLHe COOTHONIEHHE CBA3aHHOIO H CBOOOIHOrO a30Ta.

KOJIMYECTBCHHOC COACPXKAHHUE CBA3AHHOTO

CBOBO/HbIN A30T NMEPEXOAUT B ATMOC®EPY  CBOBO[HbIA A30T YAANAETCA U3 ATMOC®EPBI

/\

1. B peaynbTaTe pasnoXeHus cesizaH-
HOro a3oTa MoY4Bbl U Mopeit 6akTepu-
MU

2. B pesynbTaTe rHueHusl pacTUTesTbHbIX
1 XMBOTHBIX OPraHW3MOB, CKUraHus

CBA3AHHbBIW A30T YOANAETCA M3 MOYBbI

///\

1. B pesynbTare pasnoxeHus 6akrepu-
SIMU CBS3aHHOTO a30Ta MoYBbl

2. Bo Bpemsi c6opa ypoxasi ¢ nonen

3. nyTeM cMbiBaHWsi BOOOM

4. B BUJe MUY pacTUTENbHBIX U
XUBOTHBIX OPraHU3MoB

Onextpuveckne

1. BO BpeMs anekTpu4eckux paapsifos B
arMmocdepe

2. B pesynbTarte ycBoeHusi azota N,
Kny6eHbKoBbIMKY 6akTepuamu

3. B npouecce npou3BoacTea yaobpeHun

TONNUB \/

CBA3AHHbIW A30T NEPEXOAWT B NOYBY

1. Npy BHECEHUM a30THbIX YA06peHwii
2. B pesynbTaTe ycBoeHus azota N,
knyGeHbKoBbIMU BakTepusmm
3. BO BpeMsl 3eKTPUHeckux paspsaios B
aTmocdepe ¢ nocneayowmumy ocagkamm
(N2— NO — NO, — HNO;...)
4. B pe3ynbTaTe rHUeHUs pacTUTENbHbIX U

XWBOTHbIX OPraHn3mMoB

pa3pRAL A30T BO3AYXA
, s

(a) Kpyrosopor
a3oTa B fipupoae
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ViMeHHO B pe3yJbTaTe MPOLIECCOB, YKA3aHHBIX B CXEME, U MPOUCXOJUT KPyro-

BOPOT a30Ta B IIPUPOJIE.

1

* HUTPAaTbI * CeNIUTPLI * TEPMOJIMS * YCBOEHUEe cBoboaHoro aszora ®

- MpumeHeHMe U NpOBepKa 3HaAHUM

. ITo kakoii peakuuu 00bIYHO HHTPAT He NOJIYYal0T?

A) KOH + HNOs; —»
B) Na;COs + HNO; —
C) Na:SOs4+ HNO3 —
D) NaxCOs + NO2 —
E) KOH + NO2 -

. B kakoM ypaBHeHHH NPOIYKT YKa3aH HeBepHO?

A) 2NaNOs —-, 2NaNO; + 0, T

B) NH:NO; —45 N20T + 2H.0
C) 4AgNOs —1 2Ag:0+ 4NO; + 0,1

D) 2Mg(NOs); —» 2MgO + 4NO,T + 0T
E) 2Cu(NOs); —4 2Cu0 + 4NO,T + 0,1

. Kakue BemecrBa HCIOJIb3YIOT /IS ONpeaeJIeHUs nn'rpa'ron?

A) H2S04(pa36.), Cu
B) H2SO4(xonn.), Cu
C) HNOs, Cu
D) H2SOu(xom1.), Al
E) KOH, Cu

. 3anepum’re CXE€MbI BO3MOKHBIX peaxuul‘i.

a. Na;SOs+ HNOs — b. Na;CO3; + NO2 —> c. KOH + NO:2—»

5. Iloquy NPH rPpO30BLIX IHBHAX NMOYBA NONOJHACTCH COCAHHCHHAMH asora?

6. Onpenennre 00beMHYI0 10110 (%) KHCII0PO/JA B ra30Boi cMecH, 00pa3ylouielics pH pasiio-

7.

JKCHHH HHTpATA JIHTHSA.

B rasoBoii cMecH MPOYKTOB Pa3iiozeHHs] HHTPATOB MeTAJLIOB, 00beMHas 10/ KACJIOpoAa
cocraBiasier 20%. Onpenenure BaJEHTHOCTh 3THX META/UIOB M COCTABbTE YpaBHEHHE
KOHKpeTHOH peaknun. HUTpaT JIMTHS He paccMaTpPHBATh.

IIpn nostHOM pa3ioxkeHHH 34 r HHTPaTa HATPHS, COJEP KaIIero NpAMecH, 65110 MOTy4eHO
3,36 a1 (n.y.) kucaopoaa. Beraynciure MaccoByio 1010 (%) npumeceii B HCXOIHOH COJIH.
Mi{(NaNOs) = 85.

. IIpn narpeBanuu aMMHaka, 20% HCX0IHOr0 €ro KOJIM4ecTBa Pa3iioKuI0Ch. Borunciaure

obnemuoe ornomenne razos NH3:N2:Hz B o6pasoBaBieiics razoBoii cmecu.

10. CocraBbTe ypaBHEeHHUs IPeBPAaIIeHHI:

N2— 5 NH; 25 NO —25 NO; —4 HNO; — NO;

* rnaga 6 + JNeMeHTbI NOArpynnbl a3oTa * 105



®docoor

@ = TMouemy chocchop B Npupoae He BCTpeyaeTcsi B CBOGOAHOM COCTOSIHUM, KaK M
¢ asor?

” OTtHocuTenkHo 6enoro goccopa

Benbin hocchop — 6enoe ¢ xenToBaTbiM OTTEHKOM U O4YEeHb SA0BUTOE KpUCTannuMyeckoe
BellecTBO. B TeMHOTEe CBETUTCA BCNEACTBUE €ro OKUCNEHUS Ha Bo3ayxe. XpaHAT ero nog
BOOOW. B M3Menb4eHHOM COCTOSIHUM OH BOCMSIAMEHSIeTCA Ha BO3AyXe MNpu OObIYHbIX
YCIOBUSAX.

YuuTbiBan BhilecKkazaHHOe, OTBETLTE Ha BONPOCHI.

— Mouemy Genbii hocop XpaHAT nog BoAoN?

— Moyemy, HecMOTpsi Ha Bonbluyd akTMBHOCTL Genoro docdopa, ero He UCMonNb3yT B
NPOU3BOACTBE CNYEK?

= Mouemy cocdop B U3MeNbYEHHOM COCTOSHUM BOCMNaMeHsAeTca?

OtkpeiTHe. Pochop O6bUT OTKPEIT B 1669 T. B X0J€ aIXUMHUYECKUX HCCIEI0-
Banwuii (X.bpann). ITo-rpedecku “gocghopoc” o3nauaer “ceemonochuiii”.

Crenenb oxkucienus ¢pocdopa B coeguneruax +3, +5 u—3.

Ilonoxenne B [lepnoguueckoii cucreme u crpoenne aroma. docdop — aeMeHT
3-ro nepro/ia IIIaBHOM MOATPYIIIE! V IpyIIIbL. DIEKTPOHHOE CTPOCHHUE €TI0 aTOMa —
15225%2p®3s?3p’. B ommmume ot a30ta, hocdop B CBOMX COCIMHEHMSX NPOSBIISET Ba-
JIEHTHOCTb, paBHYIO V.

Haxoxnenne B npupoae. Kak aktuBHBIH HeMeTan ¢ocdop B IpHpojie BCTpe-
YaeTcs TOJILKO B BHUJIC COCAMHEHUN. BaKHEHIIMMU NPUPOJHBIMU COCAUHECHUSIMHU
sBisiotTes gpocghopum Caz(POs)2 n anamumur 3Caz(POs),-CaX, (X =F, Cl, OH). B
OpraHu3Me B3pOCIIOrO YeloBeKa cojepxurcs okono 1,5 xr ¢ocdopa. @ocdop, B
OCHOBHOM, COACPKXUTCA B KJICTKaX MO3ra, a TaKKE B HCpBHOﬁ M KOCTHOM TKaHSX.

Iosygenne. @ochop nonyyaror u3 anarura ¥ pocdopura. Hanpumep, npu mpo-
kaymBaHud B anekrporeyax (1500°C) Ge3 jpocryma Bosayxa cmecu Gocdopura
Cas(POa),, xokca u necka obpasyercs pocdop:

2Cas(POs)s + 6Si0 + 10C —Ls 6CaSiOs +10COT + Py (Gemsiit hociop)

®dochop MOXKHO MOTyYaTh U APYTHMH CIIOCOOaMH.

®usnyeckue cBoiicTBa. Y (ocdopa HECKOIBKO aIIOTPOIHBIX MOJU(pHKALINH,
HarpuMmep, benvlil, KpacHwlli u yepHulil pocghop (2).

Beustii ¢pocdop — GecuBeTHOE, nerkomiaBkoe (ty,. = 44°C) KpUCTAIUIMYECKOE
BEIECTBO € 3al1aXOM YECHOKA; OTHOCHTEJILHO MSATKUI, MOXKHO pe3aTh HOXKOM (1101
BojioM). B Bojme He pacTBOpseTcs, B CEPOYINIEPOJE XOPOIIO pacTBOpUM. benbrit
¢bochop nomyuaoT KOHAEHCAKeH napoB KpacHoro gocdopa (b).

Bensrit hocdop nmeer MonekynsapHoe crpoenre. Ero Mosiekysna coOCTOUT U3 4-X
aToMOB P4 (2) 1 comepXuT 6 KOBaJICHTHO-HENOJIAPHBIX cBs3eil P—P. PeakuuonHas
cnoco6HOCTH 6enoro gocdopa Beile, 4eM y KPaCHOTr0 U 4epHoro ¢ocdopa.
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(a) Benbin (1), (1) . ()

KpacHbIn (2) u
YyepHbiv (3) doc-
op 1 ux kpuc-
Tannu4eckue
CTPYKTYPpbl.

~

Ya

Wkarynka ssanni « KpacHbii cpoccop —
nopomox Kpacno-6yporo ugeTta, He S40BMUT.
B Boge u cepoyrnepoae He pacTeBopsieTcs.
[Mpu cMNbHOM HarpeBaHWn B OTCYTCTBUMN KUC=
nopopa oH cybnumupyetca B napbl 6enoro
docdopa, npu oxnaxageHuu Kotoporo obpa-
3yetcs 6enbii pocop (b). KpacHbin doc-
dop, kaKk u 4yepHbin ocdop, UMEeT atom-
Hyl0 Kpuctannuyeckyto pewietky. Mpu 260°C
OH BOCMIamMeHseTcs.

YepHbin hocdop no BHELLHEMY BUAY NOXOX
Ha rpacuT. He sposut. He pacrteopsietcs B
Boge u cepoyrnepope. Kak v rpadwr, oH
MMEEeT CNOUCTYIO aTOMHYIO KPUCTaNMYECKYHo

pewertky (a). BocnnameHsietcsi npu 490°C.

| | [
P P P
P. P P. P.
e \p/ \P/ \P/ ~N

I | l

P. P. P
\P/ \P/ \P/ \p/

I | I I

BaTa /
6enslit dhocdop A

=

(b)

MNpespalyeHve
KpacHoro
occopa B I 4
enbli Vs ]
L — |

Xumnyeckue cpoiicTBa. ®ochop — Hemeramn. C 6ensim dhochopom peaknuu
nporekaioT 6onee sHepruyHo. V3 HemeTamoB ¢ocop nerde BCEro pearupyer
KuciopojioM, ¢ropom u ximopom. Hampumep, 6ensiit pocdop npu 40-50°C, a B
U3MEIbYEHHOM COCTOSIHMH [Jake IPH KOMHATHOM TeMIIEpaType BOCIUIAMEHSETCS.
IIpu n36bITKE KHCIOPOAA, XJIOPA U CEPBI 00Pa3yIOTCS COCAUHEHHS IATUBAJICHTHOTO
(docdopa, a npu UX HEJOCTATKE — COEIMHEHHS TpexBajieHTHOro gocdopa. C Bo-
nopozoM docdop re peazupyem. C NpyruMu HEMETAIUIAMH, a TAKKe C AKTHBHBIMHU

MeTawtamMu (ochop pearupyer NpH HarpeBaHHMU:

4P + 502 — 2P,0:s 4P + 30, — 2P,0s 2P +3S 1, P,Ss
2P + 5Cl; — 2PCl;s 2P + 3Cl; — 2PCl; 2P +3Ca ' Cas; P,

dochu Kansuus

anmi » CoeamHenns doccopa ¢ metannamm — goocghudbl Noa, .qewcran-

em BOﬂbl WU KUCNOT pasnarakwTca C oGpasosaHneM camMoBOCNIaMeHALWerocs Ha

'| Boaayxe rasa ¢pocghuHa PHa:

CasP2 + 6H20 —» 3Ca(OH)2 + 2PHsT
CasP2 + 6HCl — 3CaCl;  + 2PHsT

2PH3 + 402 — P20s + 3H20

« rnasa 6 + OneMeHTbI NOArpynnbl a3ora * 107



Ilpnmenenne. Oprannyeckue coeauHeHus: (Gocdopa HCHIONB3YIOT B Ka4eCTBE
HMHCEKTUIH/IOB (CpesicTBa OOPEOBI ¢ BPEIUTEIIAMH CEMBCKOXO3MHCTBEHHBIX KYIIBTYP),
Harnpumep, xjopodoc, auxiodoc, Tuodoc, hochamu. bensiii pocdop ucnonb3yercs
IIPY U3TOTOBJICHUH 3a)KHTaTENIbHBIX CHAPSIOB, PyYHBIX I'paHAT M I CO3JaHUs (B
BOEHHBIX IIEJISX) JIBIMOBBIX 3aBEC.

B npoMbInIeHHOCTH KpacHsi# hochop HCIoNb3yeTcsi B IPOM3BOJICTBE CIUIABOB
IOBCTHBIX MCTAIJIOB U CIIMYCK. Ha GOKOBYIO IIOBEPXHOCTDH CIIHMYEYHOH KOpOGKH
HAHOCHTCS CMECh M3 KpacHoOro ¢ocdopa, TOHKO M3MEIBUYCHHOTO CTEKIAa M KIIES.
CringeqHasi roJioBka cocTouT U3 oxkucmutens (6eproneroBoit conu KClO3), cepbl 1
kies. IIpu TpeHUU CIMYeYHO# roJoBKH 0 OOKOBYIO MOBEPXHOCTH, (hochop Bocma-
MEHAETCS ¥ IPOTEKAET CIICAYIOMAs PEaKIIis:

5KClOs3 + 6P — 5KCI + 3P,05 + Q
Yepuslit hochop NpUMEHSIETCS B KaUECTBE MOTYPOBOHHKA.

B opraHusme yenoBeka ¢octop OKasbiBaeT BIMSHAE HA YMCTBEHHYIO U
MbILLIEYHYIO [EATeNbHOCTb; COBMECTHO C KanbLMeM y4acTByeT B obpa-

30BaHWN KOCTHBIX KNETOK, ¥ TeM CaMbiM, NPMAAET NMPOYHOCTL KOCTAM W
3yb6am. OH BXOAUT B COCTaB afeHO3UHTPUDOCHOPHON KUCMOTbI — aKKy-
MynsiTopa U NepeHocYMKa 3Hepruu B opraHuame, a TaKkke HyKIeuHOBbIX
KWUCIOT, KOTOPbIE XPaHAT, BOCNPOM3BOAAT W NEPEAaloT HACNeACTBEHHYIO
nHopmauuio. Yenosek nonyyaet doccop u3 nuwm. MHoro docdopa
cofepxvuTca B dhaconu, ropoxe, OBCSHOW Kpyne, cblpe, Msce, anuax,
xne6e, MOpCKMX NpoAyKTax.

KnioueBbie * chochopuT * anaTuT * Genbiv, KpacHbIN U YepHbIn docdop ¢
cnosa cpocdumH * hocuab! *

R ——

1. Ykaxure ommbounoe BpickasbiBanue. ®ocdop ...
A) BXOJHT B cocTaB Xjopanarura u ¢pocdopura B) ne BxoauT B coctas dumoopura
C) nonyuaior no cxeme 2Cas3(POs); + 10C + 6810, —22€
D) B npupoze uHOT1a BCTpedaeTcsi B CBOOOTHOM COCTOSTHHH
E) B BUjIe cOeJHEHHUH BXOIUT B COCTAB KOCTHBIX M 3yOHBIX TKaHEH

2. Ykaxure ¢popmy.nsl pochopura u propanarura.

1. 3Ca3(POa)2-CaF: 2. Na;AlFs 3. Ca3(POq)2 4. Ca(H2POs)2
A)l,2 B)3,2 0)3,1 D) 1,4 E)2,4

3. 3aBepmHTe CXEMbI H YKa/KUTE YPaBHEHHS peaKiuii, 10 KOTOpbIM o6pasyercs gochun.
1. CasP2 + H20 —» 2.P+Ca—> 3. MgsP.+ HCl —» 4P+H.—>

4. YKaxuTe BepHble BLICKa3bIBAHHS OTHOCHTEJILHO Oesioro ¢gocdopa.
1. B TeMHOTe CBETUTCS 2. aKTUBHOE BEIECTBO 3. B BO/Ie HE pacTBOpSETCA
4. Hes JOBUTBIN 5. uMeeT MOJIEKYJIsIpHOE cTpoeHHe 6. uMeeT crpoenue P =P

5. Yro omuGouHo 115 peaknuu BocmiiameHeHus cnuikH 6P + 5KCIO; — 5KCI1 + 3P20s?
1. ucnone3yercs kpacHsIH dochop 2. 3HIOTepMHYECKas PeaKIus
3. ucnonezyercs Genslit pocdop, kak Gonee akTUBHEIA 4. SK30TepMHUYeCcKast peaKIusa
5. B peakuuu ot 6 aToMOB (ocdopa ydacTByoT 30 37€KTpOHOB

6. CkobKo M® (1.y.) BO3yxa noTpedyeTcs JUIsl IOJIHOro cropanus 6,2 kr gocdopa? Oonem-
HYIO J0JII0 KHCJIOPOJa B Bo3ayxe npumuTe paBHoi 20%. A(P) =31.
7. CocraBbTe ypaBHeHHs1 npeBpamennii: P — Mgi;P» — PH; — P20s — HiPOs — AgsPOs
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m OKCI/I,L'l ®OCPOPA(V) U OPTOPOCPOPHAA KUCJTIOTA

") — MMrpockonu4HbIi, U3 NPOCTLIX BellecTB obpa3syeTcs B BUuAe 6enoro abima.
¢ = Conu ee BXOAAT B COCTaB KOCTeW U 3y60B, NPUMEHAIOTCA B KayecTBe yaobpe=
HUK. O Kakux BelwecTBax UAeT peyub?

\ \ HeaTenbHOCTb XumMuyeckne cBOMCTBa opTohoCchOpHON KUCTIOTHI

O6ecneyenue: 5 npobupok, metannuyeckuin Ca, nopowok mena, ruapokeng meau(ll),

Hutpart cepebpa(l), pactBopbl opTOOCHOPHON KUCOThI U opTOochocdaTa HaTpuUs.

Xop pa6orhi: [omecTuTe ManeHbkuii kycodek Ca B ogHy npoBupky, NOpPOLLIOK Mena — BO

BTopyto, rugpokeng megu(ll) — B Tpetbio, pactBop Hutpata cepebpa(l) — B yeTBepTyto

nNpobupKy N HanewuTe B Kaxayto U3 HUX 2=3 Mn opTooCchOPHON KUCNOTLI U crneauTe 3a

npoucxogswmMm uaMeHeHusmu. B nsTon npobupke k pactBopy HuTpaTta cepebpa(l)

npunevite pacteop optodoccara HaTpua 1 cneauTe 3a NPOUCXOAALLUM.

O6cyauTte pesynbTarhbl:

— MNepeyncnuTe BHELLHWE NPU3HAKW KaXaoi XMMUYECKO peaKLuu, KOTopble UMEenu MecTo.

—MNposiBnsieT nu optococopHas knucnota oblime ceoncTea kucnot? OteeT obocHywTe.

= Moyemy npu po6aenenun optodocdopHon kucnoTel K pactBopy AgNOs ocagok He
obpasyeTcs, a npu fobasneHun oprodocdara HaTpusi — obpasyerca?

W3 oxcumos docdopa 6onee BaskHOe 3HaUeHUE HMeeT okcu Gocdopa(V) P20s.

karynka ananui « OBblMHO cocTas okenaa docdopa(V) BeipaxatoT dopmynoit P20s.
Ha camom gene ero coctas 6oree cnoxHbiii U cootBeTcTByeT hopmyrne P4sO1o.

Oxcun pochopa(V) obpasyercs npu cxxuranuu pocdopa B U30bITKE KHCIOPOAA:
4P + 50, t, 2P,0s5

Oxeun docdopa(V) — o4eHb T'MIPOCKOIHMYHBINA, O€nbli, PHIXJIBIA MOPOILIOK.
XpaHUTCS B IUIOTHO 3aKPBITBIX COCYaX.

Oxcun docdopa(V) — xucrommuwviii okcud. B 3aBUCUMOCTH OT YCIOBHH C BOJOH
obpasyer pa3myHble KHCIOTH (octopa:

0]
V
P,0s + H,O XA EA2 , 2HPOs H-O-P \<
MmetadocdopHas kucIoTa O
Ox Z.
P,0s + 2H,0 _Temm@isom . py.p.Q, H—O;P—O—P—\O—H
mipodocdopHas KucI0Ta H-O O-H
H-O.
P,0s + 3H,0 RPT2% BOR2, 2H3PO4 H-0 ~P=0
opTtodochopHas Kucnora H-O

IIpumenenue. Kak BogooTHHMAaromee BemectBo okcua ochopa(V) nmpumensercs
JUISl OCYIIKH Ta30B U Aerujaparaiuu Hekotopbix BemecTB (HNOs, CH3;COOH u nip.).
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. LkaTynka 3Hanmuit « [lermapataums a3oTHOM U XIIOPHOW KUCTIOT NPOTEKaeT Mo CXemam:

P20s5 + 2HNO3 — 2HPO3 + N20s P20s + 2HCIO4 — 2HPO3 + Cl207

Optodocdopnas kuciaora — TBEp0€, OECIBETHOE, KPHCTALUINIECKOE BEIIECTBO,
XOpOLIO PAaCTBOPUMOE B BOJIE.

IMosryyenne. B npoMsiinieHHOCTH 0pTO(HOCHOPHYIO KUCIOTY MOTYYAr0T ABYMS
crocobamMu — HarpeBaHWeM NPUPOAHOTO (ocdopHTa ¢ CEpPHOM KHUCIOTOM M OKCHAA
dochopa(V) ¢ Bomoii:

Ca3(PO4), + 3H2SO4(xonm.) - 2H3P04 + 3CaSO4

P,0s + 3H,0 -4 2H3PO4

. kartynka aHandmnii « B naopatopuu opTohocEOpHYI0 KUCIOTY MOXHO MOMYHUTb
okucneHuem ocopa KOHLEHTPUPOBAHHOM U pa3baBneHHOo a30THOM KUCIIOTaMu:

P + 5HNO3(koHU.) — HaPOs + H20 + 5NO2T
3P + 5HNO3(pas6.) + 2H20 — 3H3PO4 + 5NOT

Xumuyeckue cpoiictBa. Oprodochopras kucnora obmamaer obwyumu ceoii-
cmeamu KUCIIOT U cneyughuueckumu ceoucmeamu.

1. OHa, Kak ¥ Apyrue KUCIOThI, B BOJE AUCCOLMUPYET, 06pa3ys nonsl H', nsme-
HSET IBET HHIUKATOpPa, pEarupyer ¢ aKTHBHBIMU METAJVIAMH, OCHOBHBIMH U aM(o-
TEPHBLIMU OKCHJIAaMH, OCHOBAHHUSIMH, COJIIMH Ooliee cnabbIX KUCIOT B aMMHAKOM.
OprodocdopHas KACIIOTa HE pearupyer ¢ MeTalIaMHu, PacIOJIOKEHHBIMHA B Py
aKTUBHOCTH MeTaiuoB mpasee Bojopoaa (Cu, Hg, Ag, Pt, Au).

3Ca + 2H;POs — Cas(POs), + 3H, T
3Ca0 + 2H;PO; — Cas(POs), +3H;0
3Ca(OH), + 2HsPO4 — Cas(POs), + 6H,0
NH; + HsPO; — NH,H,PO,
3CaCO; + 2H;PO, — Cas(POs), + 3H,0 + 3C0O, T

Kaxk TpexocHOBHasi KUCJIOTa OHA B PACTBOPE JUCCOLMUPYET CTYNEHYATO.

II. Cnennduyeckue cBoiicta: 1. IIpu HarpeBanuu oprodocdopHas kucinora
pasnaraercs, 0Opa3ys JiB€ HOBBIC KHCJIOTBI:

2H;PO;4 ﬁ» HsP0; 45 2HPO; + H,0
nupodocdopHas meradocdopHas
KHCJIOTa KHCJI0Ta

2. PactBopumbie coiu OpTohochHOpPHOM KHUCIOTHI ¢ pacTBOPOM HHTpara ce-
pebpa(l) obpa3yroT pacTBOPUMEIH B CHIBHBEIX KHCIOTAaX M HE PACTBOPUMEIH B BOJIE
arcenmuiti ocadox oprodocdara cepedpa(l):

3AgNO; + Na;PO; — AgsPO4l + 3NaNO;
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[katynka ananmi « OptodocdopHas kucnoTa urpaet 6onbLuyto ponb B Xu3Heaes-
TENbHOCTU XUBOTHbLIX U pacTeHuin. Ee octaTku BXOORT B COCTaB afeHO3UHTpudoc-
chopHoit kucnotbl (AT®), a Takke HyKnenHoBbix kucnoT — AHK u PHK. .

Couu oproochopHoii kKucI0THI. Kak TpeXxocHOBHas KHCIOTa opTodhochopHas
KHCIIOTa, B 3aBUCMMOCTH OT KOJIMYECTBA OCHOBAHUS, PEarupyroliero ¢ HuMm, oopa-
3yeT Tpu Tuna pocdatoB — opmoghocghamel, 2udpoopmoghocghamel u duzuopoopmo-
gocghamu:

3NaOH + H;PO4— Na;PO; + 3H;0
oprodocdar Harpus
2NaOH + H;PO4 — Na;HPOs + 2H,O

rupooprodocdar HaTpUs

NaOH + H;POs —» NaH,PO; + 2H,0
juruzpooprodocdar HaTpust

Oprodocdarsl aMMOHHS H IIETOYHBIX METAJUIOB, KaK IIPAaBUIIO, PAaCTBOPSIOTCS B
Bozie. M3 doctharoB Kaiblus XOpOLIO PAacTBOPSETCS JHIIb AUruapooprodocdar
xansrus [Ca(HaPOa)2].

Ilpumenenne opTodocdopHoii KHCIOTHI H ee coneil. OprodochopHas kuciora
UCTIONB3YeTC JUIS NoNydeHus opTodoc]aToB M pazIMYHBIX OPraHUYECKHX COe-
JUHEHUH, U IPUTOTOBJICHHS CHUPOIOB B IHINEBOH NPOMBIILIICHHOCTH, CO3IaHUA
3aIMTHOTO CJIOS Ha TIOBEPXHOCTH METAJLIOB.

Comu oprodochopHOi KHUCIOTHI NPUMEHSAIOTCA IS YCTPAHEHHS JKECTKOCTH
Bosibl (NasPO4), mpUroToBieHus JEKapCTBEHHBIX MPENapaToB, MPUIAHUS OTHEYyC-
ToiunBEIX cBoMCcTB MaTepuanaM [(NHs),HPOy], a Takoke B kauecTBe yaoOpeHuii.

Onpenenenne uona (PO,)*. Onpesenenne oprodochar HOHA OCHOBEIBAETCS Ha
06pa3zoBaHIK HEPACTBOPHMOIO B BOJIE JKeTOro ocayika oprodocdara cepedpa(l) (a):

(a)
Ag'

N(BR = \

6

Na* (POs)*
Na* Na*

Na;PO;+ 3AgNO; — AgsPO4{ + 3NaNO;
(POs)*+ 3Ag" —Ag;PO4
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* okeup dpoccpopa(V) * opTochocchopasi, nupodhocdopHan U MeTa-

c¢pocchopHan Kucnotol *

_ lNMpumeHeHue M NpoBepKa 3HaHUN

1. Yro ommbouno mis okcuaa gocdopa(Vv) P20s?
A) TBepioe BeniecTBo 6eoro nsera
B) npumeHseTcs Juis OCYIIKH ra3oB
C) MOXKHO NOIy4uTh CoxuranueM ocdopa
D) uMeeT HeMoOlIeKyJIIpPHOE CTPOEHHE
E) B 3aBHCHMOCTH OT TeMIIepaTypsl ¢ BOJOH 00pa3yeT TpH KUCIOTHI

2. Kakoe BbIpazeHHe HEBEPHO OTHOCHTEJIbHO opTodochopHOl KHCIOTHI?
A) B BOJIE XOPOIIO PaCTBOPAETCH
B) npu HarpeBaHuH NpeBpaIiaeTcs B MUPohocHOpHYIO KHCIOTY
C) obpasyer KHCIIble H CPEJTHHE COJIK
D) ee non PO;™~ onpeaensior HoHoM cepebpa Ag*
E) GecuBeTHas sXuaKOCTh

3. CocraBbTe ypaBHeHHs peaKiHii, NPOTEKAHHE KOTOPHIX BO3MOXKHO.
1. P20s + H20 —
2. P,0s + 3H.0
3. P + SHNOj(koH1L.) ——>
4. P,0s +3Ca0 X
5. P,0s + CaSiO; —
4. 3aBepmHTe cXeMbl. YKa:KHTe B KaKOH I0CJIeJ0BATEILHOCTH 00pa3yloTcsi 0pTO=-, THAPO-
opTo- ¥ Juruapooprodocdatsl.
1. KOH + H3PO4s —
2. 2KOH + HsPOs —
3. 3KOH + HsPOs —»

5. Kak pasmaunts oprodocdar cepedpa(l) ot iionnaa cepedpa(l)?

6. CocTaBbTe ypaBHeHHUs peaKuuii u onpegeaure Gpopmyabl auruapuaos X, Y u Z.
P.0s + HNOs — HPO; +X
P20s + H2SOs - HPO; +Y
P20s + HCIOs —» HPO: + Z

7. Ilepeuncinre 00acTu npuMeHeHus1 opTohochopHOI KHCIOTHI H ee CoJIeH.

8. CxoabK0o rpaMMOB THAPOKCHAA KaJHs noTpebyercs Aas moaydenus 0,5 moab ruapo-
oprodochara kammua? M(KOH) = 56.

9. Ck0.1bK0 TOHH 0pTodochOPHOI KHCIOTHI MOAKHO NOJYYHTh U3 1,42 T okenia docdopa(V)?
M((P20s) = 142, M(H5POs) = 98.

10. CocTaBbTe ypaBHeHHS NpeBpaLIeHHH.
P -1 CasP, —25 PHs —5 P,0s—% HiPOs —NasPOs —5 Cas(POs)2

112



m nPAKTW-IECKAﬂ PABOTA - 2.
CBOWUCTBA HEMETAJIIIOB U UX COEOQUHEHUHA

Iory4yenue, coGupanue H onpeesieHHe aMMHAKa

O6ecneuenne: papdpoposas daia, gaitnas noxka, NH4Cl, Ca(OH),, cTexisHHas nanod-
Ka, 2 mpoOupKH, 2 mTaTHBa, NpoOKa ¢ ra300TBOAHOM TpyOKOH, CIIMPTOBKA, pacTBOp
(deHondranenHa, Cocy ¢ BOAOH (0mbITHI cieayeT NPOBOAKTE B BHITSKHOM mKady!!!).
Xon padotei: B dhaphopoBoii garke nepeMentaiTe 1o oIHOH JIOXKKE XJIOPHIa aMMOHHS
¥ THIPOKCH/IA KaIBLHA M IIEPECHITIBTE CMECh B POOHPKY. 3aKpoiiTe MpoOHpKy mpoOKoi
C Ta300TBOIHON TPYOKOH M OIyCTHUTE KOHEI| TPYOKH B APYTYIO CyXylo MpOOHpKY, 3a-
KPEIUIEHHYIO B IITATHBE OTKPBITBIM KOHIIOM BHM3. 3aTeéM NpPOOHPKY CO CMECBIO OCTO-
poxxHO HarpeiTe. A onpeeneHus 3aoTHEHNs] BTOPOH MPOOMPKH aMMHaKOM TIEPHO-
JIMYECKH TIOJTHOCHTE K €€ BBIXOAy Oymary, cMOYeHHyI0 pacTBopoM (eHomndTanenHa.
TTocre 3amoHeH s BTOPOi MPOOHPKH aMMHAKOM BBIHBTE Ta300TBOJTHYIO TPYOKY M3 Hee
H, 3aKpbIB GOJIBIINM NaIbLEM OTKPBITBIH KOHEIl 2~ POOHPKH, B TAKOM K€ MOJIOKEHHH
OIYCTHTE €€ B COCYA C BOjOH. Ilox Bomoi yOepuTe manen OT BXOja NMpOOHpPKH H
NPOCIIE/IUTE 33 MPOUCXOAAIIMMH H3MEHEHHAMH.

3arTeM CHOBa 3aKpOHTE GOJIBILIAM MAJIBLIEM BXOJ] IPOOHPKH IOJ] BOJOH U BEIHBTE €€ U3 BOJIBI.
IMepeBepauTe NMPOOUPKY 1 A0OaBETE BHYTPh 1—2 Karum pacTBopa deHomndranenHa.
ObcynuTe pe3yJbTaThl:

— Kakue HabmoieHHA BBl CIENIaIH B XO/Ie HarPeBaHUs CMECH?

—IToyemy Bozia BXOJMT BHYTPh MPOOHPKH, KOT/A IO BOJ0H yOupaem manen?

— YTO MPOMCXOAUT C PaCTBOPOM IpH JobaBneHnH 1-2 kamens pactBopa ¢eHongra-
neuna? I[Toyemy 310 poucxoaut?

— CocTaBbTe YpaBHEHHS PEaKIMH, KOTOPhIE MMEIHM MECTO, H OXapaKTepH3yHTe HX
BHEIIHUE ITPHU3HAKH.

— Kakwue cBoiicTBa aMMHaka BO BpeMs OIbITa BB Habmogamu?

IIpoBeMTe COOTBETCTBYIOIIME PEAKIMM M JOKAKWTE, YTO BEINECTBA, JAHHBEIC BaM B
3aKpBITHIX IIPOOUPKAX, SIBIIIOTCS:

a) Xnopuaom amMmonus; b) Hurpatom ammonus; ¢) HamaTeipHeIM cripTOM.
CocTaBbTe MOJICKYJISIPHBIC ¥ HOHHBIC YPaBHEHHS STHX PEaKIIUH.

T onur s

ITpoBejTe peakiiy, COKpAIIEHHbIE HOHHBIE YPABHEHHsI KOTOPBIX IPHBEIECHBI B d, b ¥ ¢
(a) H" + OH = H,0; (b) Ag" + 1= Agl,; (¢) Ca** + 2F = CaF,
CocraBbTe MOJIEKYJIAPHBIE H II0JIHbIC HOHHBIC YPABHEHHS IPOBEACHHBIX PEAKIIU.

T oner ¢

Jansl 3 npobupku ¢ pactBopamMu. OnpeiesiuTe, B KaKoH NpoOHpKe COAEPKUTCS CONISTHAS
KHCIIOTa, B KaKOW — CepHas KHUCJIOTa M B Kakod — rujapokcun Hatpusa. CocTaBbTe
MOJIEKYJISIpHBIE H HOHHBIE YPaBHEHHS COOTBETCTBYIOIINX PEaKIHH.
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m MMHEPAﬂbeIE YOOBPEHUA U UX KNACCUDUKALIUA.
A30THbIE YOOBPEHUA

d’ — Kak Bbl gymaeTe, nouemy Kono-
¢  CbA nweHuubl noxentenu (1)?

— Yem oTNMYAKOTCA NLIEHUYHbIE
nons (2) u Kak 06 bLACHUTE 3TH
pasnuuus?

— OTpaxaeT Jiu HopManbHbIA Xoa
Pa3BUTUA AAHHOTO PacTeHUs
oKpacka nucra (3)?

— LiBeTh! (4) 61K nocaxeHb! o=
HOBPEeMEeHHO. YeM MOXHO 00b=
SICHUTL Pa3HYI0 CKOPOCThL UX
pasBuTua?

@ Pacno3HaBaHue a3oTHOro yaotpeHus

O6ecneveHue: 2 npobupku, ammmnavHas cenutpa, Boga, pactsop NaOH, megHas npo-
BOJIOKa, KOHLEHTPMPOBaHHAA CepHas KUCnoTa, CNMpTOBKa, NakMycosas bymaka.

Xop paboTbl: MomecTuTe B Kaxayto u3 Asyx npobupok no 0,5 r cenuTpbl U, NPUNUB K HUM
2-3 mn BoAbl, pacTBopute conb. B nepeyto HanewTte HemHoro pacteopa NaOH, Bo BTO-
PYI0 — CepHyt0 KUCNOTY 1 BpocbTe Kyco4ek MeaHOM NPOBOJIOKK, Nocne Yero obe npobupkm
cnabo HarpeiiTe 1 cneguTe 3a NPOUCXOAALLMMU U3MEHEHUAMMU,

HemHoro noroas nogHecute K Bbixody 1- NpoBMPKU BRAXHYIO KPACHYK NakMycoByO
6ymary u crieaguTe 3a NpoUCXOAsILLUM.

O6cyauTe pe3ynbTaTthi:

— Kakue nameHeHus npomsoLnu B npobupkax npu ux HarpesaHum?

— B kakoit UBeT okpacunacb nakmycosas 6ymaxka y Bbixoga 1-i npobupku?

— B yem cocToAT 0cOBEHHOCTH BELLECTB, BbIASNAIOLMXCA U3 KaXA0M Npobupku?

= [oBTopsATCA NU 06a ABnNeHus, ecnu B ka4ecTse a3oTHOro yaobperus B3ate KNO3?
— CocraBbTe ypaBHeH!si peakuuid, KOTopbIe MPOMCXOAUIN B Npobupkax.

B cocraB pacrenuit Bxoaar 6omnee 70 pasnuuHbIX dneMeHTOB. O{HaKO Ui HOp-
MaJIbHOTO Pa3BUTHA pacTeHHI Hanboliee BakHa poib MG 16 U3 HuX. YacTh 3THX
3NIEMEHTOB PACTEHHS YCBAMBAIOT B X0/1€ (POTOCHHTE34, 4 4YaCTh — M3 MOYBHI.

Onemernmol, HeobOX00UMbIe 0Nl HOPMANLHO20 PA3BUMUSL PACMEHUN, HA3bIBAIOMCSL
numamenbHLIMU I1EMEHMAMU.

Bewecmea (6 ocHogHoM, conu), cooepoicawjue 6 c6oem coOCmage NUmamanbhvle
9eMeHmbl, HA3bl6AIOMCSI MUHEPATILHBIMU YOOOPEHUAMU.

Wratynka znanmnn » Onementsl (C,0,H,N,P,K,Ca,Mg,Fe,S), Heobxoaumbie pacte-
HUAM B GOnblUMX KONMWUYECTBax, Ha3blBAOTCH MakpoadsieMeHmamu, a ynobpeHus,
cofepxallve B CBOeM COCTaBe 3TU 3NIEMEHTbl — MakpoyOGo6peHUsIMU.

OnemeHTsl (B,Cu,Co,Mn,Zn,Mo u gp.), HeobxoguMble pacTeHUsIM B HE3HAYNTENbHbIX
KOnu4ecTBax, Ha3blBalTCH MUKPO3/IeMeHmamu, a yoobpenus, cogepallue B CBOEM
COCTaBe 3TV ANEeMEHTbI = MUKPOyGobpeHUsIMU.
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Cpey MakpOdJIEMEHTOB PAacTEHUSAM OCOOEHHO B OOJIBIIMX KOJIMYECTBAX HYKHBI
TpPH dJIeMEHTa — azom, ocgop u kanui. IX Ha3BIBAIOT OCHOBHBIMU NUMAMENbHBIMU
NeMEHMamu.

Knaccupuxanus. [To ocHOBHOMY NMUTaTEN HOMY IIEMEHTY YAOOpEHUs Moapas-
JIENAIOTCS Ha azomHuble, (ocgophvie u karutnsle. Ilo cocraBy ynodpenus mopas-
JICIISIFOTCS. Ha NpOoCmble U KOMRIEKCHble YOOOPEeHUS.

Yoobpenue, codeporcawee 6 ceoem cocmase 00un numamenbhblil 21eMeHm, HA3bl-
sarom npocmuim yooopenuem,; nanpumep, KCl, NaNOs, Ca(H2POs),, NHsNOs 1 fip.

Voobpenue, codepocawee 6 ceoem cocmaege 06a u bonee NUMamenbHbIX 1eMeH-
moe, Ha3vlealom KOMNIAEKCHbIM yoobpenuem; nanpumep, Humpam kaaus KNOj co-
JICP>KUT JBa IIUTATEIBHBIX SJIEMEHTA — Kaaull U a3om.

KomiuiekcHble y100peHus, B CBOIO O4Yepe/ib, IOAPA3ICISIOTCS HA CIOJCHbIE U
cmewanivle y0obpenus. K CI0XKHBIM yI0OpEHUAM OTHOCATCS KAMUUHAS Cenumpa
KNOs, ouammoghoc (NHs):HPO4 1 ip. Cmemannbie y1oOpeHUs peCTaBIIsgI0T Me-
XaHHYECKYI0 CMECh pa3IM4HBIX yAoOpeHMH, Hampumep, ammogocka —
[(N H4)2HPO4+NH4H2PO4+ KC]], Humpod)ocxa — [(NH4)2HPO4+NH4NO3+KC1].

ITo mpoHCXOXACHUIO YHOOPEHHS NENATCS HA MUHEpalbHble U Op2aHuyecKue
(HaBO3, NTHYMI NIOMET); IO arperaTHOMY COCTOSHHIO — Ha meepoble (CeNUTpEI,
(docharubie conu) U acuokue (KUAKUNA aMMUAK, aMMHA4YHast BOJIA).

Kaxmoe y1oOpeHne XapakTepu3yIoT €€ numamenbHou YeHHOCMbIO.

IMumamenvhas yenHocms a30THBIX yIOOPEHUH ONPEENAETCS MACCOBOM HOIeH
(%) azota B cocTaBe ynoopenus. [lumamenvras yernocms HocHOpHBIX YA0OpCHUH,
T.e. coaepxanue ochopa B HUX, onpeensioT B nepecyere Ha okeua dpocdopa(V)
(ctp.118). ITumamenvhyio yennocmb KATHUHBIX yOOOPEHUI ONPEAEIAIOT B IEpe-
cuere Ha okcup kamus (K,0) (ctp.119).

= Boryuciienue NUTaTEILHONH HEHHOCTH a30THBIX yA00penuii
1| Beruuciure MaccoByio aoumo (%) azora B kapbamuie. M;[CO(NHz);] = 60.
L] Pemenne:
©
A (N)-2 28
= o(N),% = ) —100% = 46,7%
© M, [CO(NH,), | 60
[+]

3apava. Berunciure MaccoByro noimo (%) a30Ta B HUTpaTe aMMOHHS M CPAaBHHTE €€
¢ TeM ke B Kapbamuze. Kakoe ynobpenue 6onee 6oraro azotom?
M (NH4NOs3) = 80.

[katynka ananuin » A3oT urpaet ocobyio ponb B nutaHum pacteHui. OH BxoauT B
coctas xnopodunna u 6enkos. Hexsatka a3oTa B NUTAHUWN pacTeHWUI 3aTpyaHseT
oBpasoBaHue 3eneHoi Macchl, paCTEHUsI NIIOXO Pa3BUBAKOTCS, XKENTEHT NUCTbS.

PacTeHus yCBaMBAaIOT a30T B OCHOBHOM B BHJIe MOHA amMoHus [NH4]" u Hutpar
noHa [NOs]™.

Ipumeuanue: npu uzbvimxe HUMPAmMos 6 novee, OHU HAKANIUBAIOMCS 6 pacme-
Husix. Ynompebnenue 6 nuugy no0obHbIX pacmenull Ul nPoOYKMos, NONYYeHHbIX U3
HUX, MOJICEm OMPUYamenbHo Ompasumecs Ha 300pP06be Hen06eKa.
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* Yoobpenue, codepocawjee 6 ceoem cocmage 6 kavecmee numamenbHo20 ne-
MeHma azom, Ha3bleaom a3omHublm y0oopenuem.

K npoctsiM a30THBIM y00peHusM otHocaTcest HUTpaT amMonust NH4NOs, Hutpar
Hatpust NaNOs, xaneiueBas cemutpa Ca(NOs),, cynbdar ammonms (NH4):SOs,
JKHMJIKUH aMMHaK, aMMuagnas Bojia, Mogesnaa CO(NHz), u ap.

A30T COIEPIKUTCS TAKXKE U B COCTABE TAKUX KOMIUIEKCHBIX Y I00peHMI, KaK JUTH/I-
pooprodocdar ammonus (ammodoc) NH4H,POs, runpooprodocthar ammonus (auam-
Modoc) (NHs4),HPO4, xammiinas cemmurpa KNOs u ap.

JLi1st mpou3BO/ICTBA a30THBIX YA0OPEHUI HCIIONIB3YIOT aMMHUAaK, a30THYIO KUCIIOTY
U €€ COJIH, HHOT/Ia U IMOKCH]] a30Ta:

Na,CO3+2NO, = NaNO; + CO,T + NaNO,  (nanee NaNO,

okucasercs 10 NaNOs)
10°C
KCl + NaN03(:) NaCl + KNOs
KOHI[. P-P.  KOHIL. P-p.
NH; + HNO; — NH4NO;
2NH; + H,SO4 — (NH4)2SO4
2NH; + CO, AN H,O + CO(NHz)z
kapbamuz (MoYeBHHA)
V06penus B noYBe NpeBPaINaoTCs B GOPMBI, YCBANBAEMbIE PACTEHHUAMM, HAIIPH=
Mep:
CO(NH2); + 2H20 — (NH4)2.COs

Hapsiny ¢ MUHEpaIbHBIMH a30THBIMU yJOOPEHHAMH NPUMEHAIOTCA U OpraHH-
YEeCKHE a30THBIE yA00OpeHus (HaBo3, ITUYUN IIOMET U Jp.).

Sl Kakabiid rog ypoxaii KyKypyabl, cobupaemblii ¢ 1 ra, yHocuT ¢ coboi B Buae
coeauHeHuin okono 80 kr asota. MoaToMy, Ans BOCCTaHOBIIEHUS 3anaca
asoTa B NOYBE Nepuoanveckn HeobxoaMMO BHOCUTL B HEE OpraHnyeckue
1 MUHeparnbHble a3oTHble yaobpeHusy.

(G- e nMTaTenbHbIe 3NIeMEeHThI * MUHepankbHble yao6peHus * npocTbie,
cnoea CrNOXHble U CMellaHHble YA0GpeHUs * nuTaTenbLHas LeHHOCTL YAOo-

OpeHui *

_ MpumeHeHWe ¥ NpoBepKa 3HaHUIA

1. Onpenesure KOMILIEKCHBIE (CJI0KHBIE) YA00peHus.

1. NH4NOs 2. NaNOs 3. KNOs 4. Ca(H2POs)2 5. NHsH:2PO4
2. YKaKuTe NpocThie yaodpenus.
1. NaNOs 2. KNO; 3. (NH4)2HPO4 4. CO(NH2)2

3. ITo xakuM cXeMaM MOJIy4al0T AaMMHAYHYIO CeJTUTPY H CyJIb)aT AMMOHHS B IPOMBIIILIeH=
HOCTH?
1.NH; +HNOs —» 2. NH4Cl + AgNOs(p-p) = 3. 2NH4Cl + Ag2SOup-p) —>
4. 2NHs+ H2S04 —> 5. 3NH4OH + Fe(NO:3)3p-p) —
4. Cxoabko M° (H.y.) aMmMuaka notpebyercs ais noaydenusi 2,3 T auruapooptodocdara
ammonns? M{(NHsH2PO4) = 115.
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m (DOCCDOPHbIE U KANUWHBLIE YOOBPEHUA

" = Y70 MOXeT ObITh NPMYMHOW MeANeHHOro PasBUTUSA KanycThl N306paxeHHOW
Ha puc. 17
— Kakyto pa3Huuy Bbl 3amevaeTe B ABYyX Habopax nilieHuLbl, NPUBEAEHHbIX Ha
PMC. 2, U KAKUMWU NPUYNHAMM OHU MOTNK ObITE 00yCnoBnNeHbI?
— C yeM MOXHO CBfi2aTh pa3nuuus, Habnwaaemsie BO BHeLWHeM Buae 6aHaHoB,
M300paxeHHbIX Ha puc. 3 u 47

[ Knaccudukauua ynobpenun

Ykaxute cpopmynbi conent (1-5) B COOTBeTCTBYIOLLEN KNeTKe Tabnuubl.
1. Ca3(POs4)2 2. Ca(H2POs)2 3. CaHPOs 4. (NH4)2:HPO4 5. NH4H2PO4

npocroe KOMMNJIEKCHOe MaKpo-
yaobpexue

MWKpO- B BOe B BOAE
yno6pexue ynobpenue | ynobpeHue | pactBopseTcs | He pacTtBopsieTcs

B cenbCKOM X03SHCTBE B Ka4ecTBE (hocghopHbIX yOOOpeHuti IPUMEHSIOT Kallb=
LIUEeBBIC U AMMOHHIHBIE coii opTohochopHO# kuciaoThl. DochopHbIe ya00peHHs
CIOCOOCTBYIOT Pa3BUTHUIO IUI0/A. PaCTEHHs MX yCBaMBAIOT B BHJIE€ BOJOPACTBOPH-
MBIX HOHOB — [H,PO4]™ u [HPO4]>.

K naubonee mupoxo npumeHsieMsiM GochopHbIM yI0OpEHHSIM OTHOCATCS:

1. @ochopumnasn myxa. Ee nomyqaror uamensaenueM (ochopuroB. OcHOBHYIO
gacTe hocdoputHOit Mykn coctaBiseT oprodocdar kampius Cas(POs);, KoTOpEI B
BOJIE IJI0XO pacTBOpUM. IToj| IeHCTBHEM KHCIIOT OHA IIPEBPAIAeTCs B paCTBOPHMBIE
COEMHEHUS; TI03TOMY 3TO YAOOpEeHHe BHOCUTCS B KHCIIbIE TOYBBI MM BMECTE C Y10~
OpeHHsMH, TIPU THAPOIIH3E KOTOPBIX 00pasyercs kucnas cpeaa (Hanp., NHsNO3).

2. Ilpocmoii cynepghocgham [Ca(H,PQOy),+2CaS0Oy4]. Tlpoctoii cynepdocdar
HOJIy4aroT B3auMojencTBueM (ochopuTa (MM anaruta) ¢ cepHoi kuciaoroi. OH B
BOJIC PACTBOPSIETCS YaCTHYHO, ¥ €r0 BHOCAT B ITOYBY Kak B (hOpMe IpaHy, TaK U B
BHJIC IIOPOIIKA.

Ca3(POas) + 2H2S04 — Ca(H2POg4); + 2CaSO4

3. [eounou cynepgpocpam Ca(H>POy);. B ormmaue ot npocroro cynepdocdara B
ero coctase orcytcTByet 6amtact CaSOs. J[BoiiHOM cynepdocdar B Boae pacTBOPUM H
€ro MOJTY4YaloT MO CIISAYIONIMM PeaKIHsAM:

Ca3(PO4)2 + 3H2804—)3CaSO4~L+2H3P04 Cas(P04)z + 4H3P04—)3C3(H2P04)2
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4. Ipeyunumam CaHPO42H;0. OOpIYHO €ro IOIy4aloT B3aHUMOJECHCTBHEM
opTohocopHOI KUCIOTHI C TAIIEHOMH U3BECTHIO UITH U3BECTHAKOM:

Ca(OH), + H;POs — CaHPO4-2H,O

CaCO; + H;PO4 + H,0 — CaHPO4-2H,0 + CO,T

OH npuMeHseTCs Ha BCEX IOYBAX M IO/ Pa3JINYHBIE KYJIBTYPHI.

5. KocmHas myka COCTOMT B OCHOBHOM M3 opTodocdara KaJbIys, OJIy4YaroT ee
IyTeM ITOMOJIa KOCTeH JOMALITHUX )KHBOTHBIX.

Dochop coaepKUTCS TaKKE U B COCTaBE aMMO(OCOB U HUTPO(OCKH.

6. Ammogpoc NHH POy u ouammoghoc (NHy) 2HPO4— KOMIUIEKCHBIE y100peHus,
cojiep Kalye ABa NUTATENBHBIX JIEMEHTa — a30T U docdop:

NH; + H;PO4 —» NH4H,PO4 2NH; + H;PO4 — (NH4)2HPO4

7. Humpoammoghocka (numpoghocka) — cmewannoe yoobperue, cooepoicaujee
mpu numamenvhwix 2nemenma — N, P u K.

[(NH,);HPO; + NH:NO; + KCl]

Taxum o6pa3om, B mpousBoacTBe GocHOpHBIX yA0OpeHHH B KA4ECTBE CHIPbS B
ocHOBHOM Hcnonb3yercs pochopur Caz(POs),.

Kanuiiaere ynoOpeHus Takke BaXKHBI JUII HOPMAJIBHOTO Pa3BHUTHS PACTEHHIM.
Kaimii yckopsier npouecc GpoTocuHTe3a U CriocOOCTBYET HAKOIUICHUIO YIJICBOIOB.
IToatomy okono 90% n06bIBaeMBIX COJIEH KaIUs UCIOJIb3YETCsl B KaUeCTBE KallMii-
HBIX ya00penuii. K BaxkHeHIINM KaMMHHBIM yI00pEHUSIM OTHOCSATCS:

1. Ilpupoonvie conu, noosepeHymoie nOMOAYy — B OCHOBHOM 3TO MHHEpaJbl —
cunveur KCl, cunveurnum NaCl-KCl, kaunum KC1-MgSO4-3H,0, xapnarum KCl-
MgCl,-6H;0.

2. [lpesecnas unu mopgsanas 3ona (cooepoicum conw kanusi — K>CO3).

IInTaTenbHas HEHHOCTH (POCPOPHBIX M KATHIHBIX yI00peHui.

Brraucnenue B ynobpenusix maccoBoit momu P,Os mmm KO HOCHT ycnoBHBIN
XapakTep, MOCKOJIbKY B COCTaBE yJOOPCHUH HET COCJAMHEHHMH, COOTBETCTBYIOLIMX
atuM GopmyinaM. B ynoOpeHHsAX MaccOBYI OO0 KaXIOrO M3 3THX OKCHIOB
BBIYHCIIAIOT B COOTBETCTBHHU C IIPABUIIOM:
OMHOCUMENbHAS MONEKYIAPHAS MACCA OKCUOA OeNUMCS HA MONEKYIAPHYIO MACCY
YOobpeHus, npu Yciosuu, Ymo Yucia amomos NumamenbHo20 d1emMenma 6 oKkcuoe u
yOobpeHuu 00nICcHbL ObiMb 0OUHAKOBLIMU.

- Brerunciienue nHTaTEILHOM HEHHOCTH (ocdopHBIX y100peHu

0| (1)  Beruucnure MaccoByro gomo okcupa ¢ocdopa(V) P,Os B npeuunurare
2w | (CaHPO4-2H20). MA(P205) = 142, M{(CaHPO4-2H,0) = 172.

: Pemenue:

o M (P,05) 142

o

w(R05),%= 100%—344-1 00%=41,3%

Mi[CaHPQ2H,0}2
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3agaua 1. Beraucnure MaccoByio oo okcuaa pocdopa (V) P2Os B aBoitHOM cy-
nepdocdare [Ca(H,PO4):] 1 onpeaenuTe, MPEMEPHO CKOJBKO KI' PELHIIMTATa HATO
BHECTH B TI0YBY, 4T0OBI 3aMeHHTH 40 KT ABOiTHOTO cynepdocdara?
| Mi(P205) = 142, M{(Ca(H2PO4),) = 234, M{(CaHPO4-2H,0) = 172.

= Brerunc/ieHHe MATATEIHbHOH IEHHOCTH KAIHIHBIX y/100penuii

.| (2) Beruucnure MaccoByio om0 okeuja kams KO B xmopusie kamus. My(K,0)= 94,
o M(KCI)=74,5.

. Pemenue:

e M (K50 94

© w(K,0),% = K20) 100%= 100%= 63,1%

(-] M (KCI}2 74,52

3anaya 2. Beiuucaure maccoByro aoimo okeuza kamusa KO B norawe. M; (K20) = 94,
M; (K,CO;) = 138.

* chocopuTHaA MyKa * NpocToi U ABOMHON cynepdocdar * npeun-
MUTaT * CUNTbBUHMUT *

_ MpumeHeHWe U NPOBEpPKa 3HAHUM

1. ITo xakoii cxeMe NMOIY4Yal0T NpocToi cynepdocdar?
A) Ca0 + H:POs —>
B) Ca3(POs): + 4H;POs—
C) Ca(OH): +H3POs—
D) CaCOs + HsPOs—>
E) Ca3(POs)2 + 2H2S04 —>

2. Yto omHG04HO OTHOCHTEIHHO NOTyYeHHs ABoiiHoro cynepgocdara?
A) NOJIy4aloT U3 TeX YK€ HCXOMHBIX BELIECTB, YTO H POCTOi cynepdocdar
B) nony4aror B X0/i€ ABYX peakuuii
C) I peakuus — HeoOpaTuMas peaxuus
D) II peakuus — obpaTHMas peakus
E) obe peaxuuu ABIAIOTCA peakIUsMu oOMeHa

3. B kaxoii popme ycBauBaioT pacTeHus a30T H pocdop u3 nousni?
1.N2  2.NHs 3.NO: 4.[NHs]* 5.[NOsI 6.[POs* 7.[H2POs]

4. 3aBepuInTe CXeMbI H YKAKHTE YPAaBHEHHE, 10 KOTOPOMY B NPOMBIILJICHHOCTH MOJIy4aioT
KAJIHHHYIO CeJINTPY.
1. K2COs3 + 2HNO:—> 2. KOH+NO2— 3. K20 + N2Os—
4, K5Si03+ 2HNO: — 5. KCl(xouu. p-p) + NaNOs(kouu. p-p) 25

5. IlyreM cpaBHeHHs COCTABOB Y/00peHUH onpeieuTe, KaKkoi U3 Hux 0oJiee forar asorom?
A(K) =39, A{(N) =14, A/(Na) =23, A«(S)=32, AL(O0)=16, A(C)=12, A(H)=1.
A) NaNOs B) KNO:; C) NH4NO:; D) CO(NHz)2 E) (NH4)2804

6. CxoJbK0 TOHH JBOiiHOTO cynepdocdara ciiejyeT BHECTH B IOYBY, 4T00b1 3amennTh 10 T
npemunurtata? M(CaHPO4-2H20) = 172; M [Ca(H2POs4)2] = 234.
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CY occsusounc sananna ]

1. ¥YkaxkuTe HeBepHOe BhIpakeHHe. A30T ...
A) B BoJIe TIIOXO pacTBOpsieTcss  B) B TBEPIOM COCTOSHHM HMEET MOJIEKYJIIPHOE CTPOCHHUE
C) B 14 pa3 Tsokenee Bogopoga D) HeMHOTO TsDkesee Bo3ayxa (H.y.)
E) B )KH/IKOM COCTOSTHUH KHUITUT IIPH OY€Hb HU3KOH TeMIepartype

2. I[epemmm’re B TETPaab CXEMbI peaxnm‘i, NMPOTCKAHHE KOTOPLIX NPH YKa3aHHBIX yC-
JIOBHAIX BO3MOKHO H 3aBepIINTE HX.

1.N; + 0, —2000C, 2.N; + Mg -4 3. N, + O, _2IKTpHecK. |
paspsia
KOMHaATHasA : KOMHaTHasa
4N+ H = 5 N+ Ligm=o=s

3. lepenumuTe CXEMbI B TETPaAb H 3aBEPUIMTE HX. YKAKUTe YPABHEHHS, OTPAKAIO-
1He OCHOBHBIE CBOMCTBA aMMHaKa.

1.NH; 2. NH; + O, —Lopese, 3.NH;+ H;0 2
4. NH;+ HCl - 5.NH;+ O, _PtRh_ |

4. Yro omiub604HO )11 aMMHAKA U A30THOH KHCJIOTbI?
A) a30T B OTHOM M3 HMX — BOCCTAHOBHUTEIIb, a B IPyTOM — OKHCITHTEIb
B) npu 20°C HaxoaaTcs B pa3HbIX arperaTHbIX COCTOSHHSX
C) oxuH U3 HUX 06pa3yeTcs IPU BOCCTAHOBIICHUH JAPYTrOro MeTalllaMU
D) B npOMBIIIIEHHOCTH OMH MCHOJIb3YETCS B IPOU3BOJICTBE JAPYTOro
E) 06a npu 0OBIYHBIX YCIOBUSX — HEMPOYHBIC BEIECTBA

5. YkaxuTe omH004YHOE BBICKA3bIBaHUe. B KaTHOHE aMMOHHS ...
A) umeercs cBs3b, 00pa3oBaHHas 110 JOHOPHO-AKIIENITOPHOMY MEXaHU3MY
B) a30T HaXOUTCA B COCTOSHUH SP ~THOPHIN3AIUY
C) a30T U3 5 BaJICHTHBIX IEKTPOHOB B 00pa30BaHUHU CBsi3el HCHONb3yeT 4
D) crenens okucnenus azora —3
E) BanentHoCTb a30Ta paBHa [V

6. HepemmmTe CXEeMBbI peakuui’l PAa3JIOKEeHHHA B TETpaab H 3anepmn1'e HX.
1. HgNOs)—»  2.Ca(NOs),—» 3.NaNO;—'5 4. Zn(NOs),—‘»

7. OnpeeauTe BepHbIe BHIPAXKEHHU.
1. mo cxeme Na;HPO4 + H3PO4 — peaxums nporexaer
2. mo cxeme NasPO4 + H3PO4 — peaxuus nporekaer
3. 1 mons P,Os u 1 monb Boas! 06pasyrot kucnory HPO;
4. HsP»,O7 — HazsiBaetcs nmupodochopHO KUCTOTOMH
5. HPO; — HaseiBaercs MetadhocHOpHOH KUCIOTOH

8. Ykazxkure popmy.ry aBoiiHoro cynepdocdara.
1. Ca(HzPO4)2 2. Ca(H2PO4)2+ 2CaSO04 3. Ca;(PO4)2 4. CaHPO4-H,O
9. IlyTeM cpaBHeHHSs COCTABOB COJIei, ONpeJe/INTe, KaKoi H3 HUX 6oJiee GoraT kaanem?
A(K) =39, A(Cl) =35,5, A{(Mg) =24, A(Na) =23, A(S) =32, A(O) =16, A{(H) =1.
A)KCINaCl B)KCl C)K;SOs D)MgCL-KCI-6H,O  E) MgSO4KCl-3H,0
10. Cxo0J1bKO JTUTPOB (H.y.) 230Ta BBIICIMTCS NPH IMOJTHOM pa3jiokeHuu 16 r HUTpuTa
ammonus? M{(NHsNO;) = 64.
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‘ 1282 n ANIEMEHTbI NOArPYMNrbl YFNEPOOA

m OBLU,AH XAPAKTEPUCTUKA 3JIEMEHTOB noAarPynnbl
YIMEPOQOA. YITIEPOA

) =Yro 06LeAMHSET U3BECTHSK, YINEKUCIbIN ra3, NPUPOAHIN ra3, HedpTh, yrons?
¢ —Kakou anemeHT o6pa3yeT Haubonblee Y4CNo CoeanHEeHNn?

B noarpyniy yriepoja Bxouar yerepoo C, kpemnui Si, zepmanuii Ge, ono6o Sn
u ceuney Pb.

\ \ TR GV Y IS 3l O BaneHTHOCTM aToMa yrnepoaa

Ha ocHoBaHMM CTpOeHUs BHELIHero 3HepreTUYeckoro ypoBHsI aToMa yrnepoaa

OTBeTbTe Ha BONpoOChH).
2p
T

T .
2s +AE
— Y710 06LLero B CTpOEHUM BHELLHEro aHepreTuyeckoro ypoeHs atomoe C, N, O u F?

2s
o *
C... IE _— C... E
—Mouemy, B oTnnume ot 2s2 anekTpoHHow napsl atomos F, O n N, 2s2 anekTpoHHasi napa
aTtoma yrnepoga pacnapusaeTcs?
— Moyemy BbiCLLAs BanNeHTHOCTb 3MIEMEHTOB NOArpynnbl yraepoga oAvHaKoBa U paBHa
HOMepy rpynnbi?

Ha BHEIIHEM SHEpreTHIeCcKOM YPOBHE X aTOMOB COJICPXHTCA 4 27eKTpoHa (ns’np?).
ITosToMy, Kak 31€MEHTHI ITIABHBIX IOATPYII, OHH IPOSBISIOT BBICHIYIO CTEIEHb
OKHCIIeHHS, paBHYI0 +4. OHM NPOSABIAIOT Takxke crenenb okucnenus +2 (SiO, CO,
PbCly, SnCl).

B psany C—Si—Ge—Sn—Pb HemeTamyeckue CBOMCTBA 2JIEMEHTOB YMEHBIIAIOTCA,
a MeTaJuTMdecKkue cBoiicTBa yBemuauBaorcs. Tak, C u Si— Hemeraiusl, a Ge, Sn u
Pb saBnsroTcs MeTauiaMu.

Tabnuua 32.1. HekoTopble XapakTepuUCTUKK yrnepoaa u KpeMHUS

CreneHs OKuciie-
BanenrHsie Pajguycer OrHocuTeNnbHAS
SneMeRT 3JIEKTPOHBI aTOMOB, HM 3IEKTPOOTPHIATENBHOCTE | o (: :::;m“e'
Vraepon, C 2s22p? 0,077 2,5 —4 =+ +4
Kpemunii, Si 3s%3p? 0,117 1,8 —4,+2, +4

OtkpbiTHE. YTIEPOJ] U3BECTEH C JPEBHEHIINX BPEMEH; KaK XMMHYECKHUH dIie-
MeHT OH npu3HaH B 1775 rony (JlaByaswe, ®panims).

CreneHb OKHC/IEHHUS YTIIEPO/Ia B HEOPTaHUYECKUX COCJUHEHHUIX, B OCHOBHOM, +4
(8 CO +2), a B OpraHM4YECKUX COSAUHEHUAX H3MeHseTcs 0T —4 10 +4 (Bkimrogas 0).
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IHono:xenue B Ilepuoauyueckoii cucTemMe H CTpOeHHE aTOMA. YTIJIEpo/ paco-
JIOXKEH BO 2-0M IIEPHOAE IIaBHOM MoArpynns! IV rpynmel. DIeKTpOHHOE CTPOCHUE
ero atoma — 15?2s*2p%. Xumuueckue cBsizH OH 06pasyer B B30y K/IICHHOM COCTOSHHH,
TIPOSIBIISISL IIPH ATOM BaJIEHTHOCTH, paBHYIo IV.

Haxoxaenne B mpHpoje. YTIepos] B IPUPOJE BCTPeYaeTcs Kak B CBOOOIHOM
BH/IC (B OCHOBHOM ajiMa3, rpadur), Tak U B BUJE coequHeHUH. OH BXOJHUT B COCTaB
Iuokcuzaa yriaepona (B Bosgyxe) u kapbomaroB — CaCOs kansyuma (OCHOBHas
COCTaBHAs 4YacTh M3BECTHAKA, Mena U Mpamopa), mazresuma MgCOs, doromuma
MgCOs-CaCOs, arcenesnozo wunama wni cudepuma FeCOs u ap. Yriiepos B cocTase
OpPraHHYECKUX BEILECTB COAEPIKUTCA B KAMEHHOM H OypoM yriisix, HedTH, IpHpoI-
HOM rase, OuTymax u jp.

Iosyuenne. Yriepos B Bujae rpadura 1 anMasa J00sBatoT u3 Heap 3emn. ['pa-
(uT ¥ aMa3 MOXKHO TI0JTydaTh M UCKYCCTBEHHBIM ITyTeM. B Buze yriis (Kokca, caxu
U JPEBECHOro yripsi) yriepoj obpasyercs nmpu tepmudeckom pasnoxenuu (1000°C)
OpraHUYeCKUX BemecTB 6e3 JocTyma KUCIOpoAa.

®uzuyecKkHe CBOHCTBA. AJLIOTpPoONHbIe Moaudukamuu. Yriepoq obpasyer
HECKOJIBKO aJUIOTPOITHBIX MOJNUKALMA: anmas, epagum, kapoun u ghyyanepenvl.
(a) Kpucrannuyeckune

peweTkn anmasa (1),

rpacputa (2),

kapbuHa (3) u dyn-

nepeHa Cg, (4).

YrnepogHasi HaHO-

Tpybka (5). Ee

MOXHO NpeACTaBuUTb,

KaK CBEPHYTYIO B

LMIMHAP NIOCKOCTb

rpacura.

1. Anmaz — npospayHoe, GeclBeTHOE, KPHCTAJUIMUECKOE BEIIECTBO C aTOMHOMU
KPHCTAILTHYECKOH pemreTkoir. B anmase aromsl C B COCTOSHMM SP°-THOPHIH3AIMH.
IToaToMy B HeM Kak/Iblii aTOM YTJIEpOJia TETPad/IPUHYECKH COE/IMHEH C YETHIpEeMS
apyruMu aroMamu C, pacrosioyKeHHBIMU Ha OJJMHAKOBOM paccTosiHuu (a — 1). CBA3b
C—C — npoyHasi, HernoJIsipHas KOBAJICHTHAs G-CBA3b. DTUM U 00BACHSACTCS BBICOKAs
TBEPAOCTh U TYTOIUIaBKOCTh ajMa3a. AIIMa3 HE MPOBOJUT NIEKTPHUECKUN TOK.
AJIMa3 UCTIONB3YIOT JUIS PE3KH CTEKIIa, OypeHHUsS TOPHBIX IOPO/L.

2. I'paghum — cepoe, MATKOE BELIECTBO €O ciabbiM MeTautMyeckum Gneckom. B
rpacute atompl C B cocTosiauy sp’-rubpuusaimn. [I03ToMy B €r0 KpHCTATHYECKOH
pemrerke aToMel C pacmoNokKeHs! B IUIOCKUX CIOSX, 00pa30BaHHBIX MpPaBHILHBIMU
IIECTHYTONBHAKAMH (2 — 2). UeTBepThIA BaJICHTHBIN 2JCKTPOH Kaxkaoro aroma C,
110100HO CBOOOHBIM JICKTPOHAM METAIUIOB, HOABKEH B IIPE/EIax STHX CJIOEB.
OTHM H 00BACHAETCS IEKTPO- ¥ TEIUIONPOBOJHOCT IpaduTa, a TAKIKE €0 METall-
JTYecKui OIeck.
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I'pacut — MATKHH, JI€TKO paccianBaeTcs (OCTaBiseT ciel Ha Oymare), XUMHIECKH
akTHBHee anMasa. OJTHaKO OH OYCHB TYTOILIaBKHH.

I'padut 1oiry4aroT HCKyCCTBEHHBIM ITyTeM M3 KOKca. Ero Mcnonp3yior B H3rotos-
JIEHHH DIIEKTPOJIOB, KapaHaIIeH, B KA4eCTBE CMA309HOI0 MAaTepHaIa U MOTJIOTHTENL
HEHTPOHOB B SJICPHBIX PCAKTOPAX.

Ikartynka aHadmi « KapbuH (a — 3), = MenkoavcnepcHbIA NOPOLLIOK YEPHOro LBeTa.
CyLuecTByeT B BUAE rnosiuuHa u nonukymynera. B obenx opmax atomel C HaxoaaTcst
B COCTOSIHUM Sp-rmbpuansauum:
..-C=C-C=C-... umn (-C=C—-)n ...=C=C=C=C=...umm (=C=C=),
NOSIUKH, u=KapBuH NonuKyMyneH, p=kapouH

®dynnepeHbl — BellecTBa, obpasoBaHHble monekynamu Ceo, Cro, Csa M ap. (2 — 4).
MonyyeHbl UCKYCCTBEHHLIM MyTEM.

Bce ajutorponabie MoaudHKaLuy yriaepoja — TBEPAbIE, TYTOIUIaBKUE BEIIECTBA
6e3 BKyca M 3amaxa; B OOBIYHBIX PaCTBOPHUTEIIAX OHH HE PACTBOPSIOTCA.

Xumuyeckue cBoiicTBa. [Tpu 0ObIMHBIX YCIOBHAX YIJIEPOL OYCHb HHEPTHBIIH; IIPU
HarpeBaHUH K€ CTAaHOBUTCSA aKTHBHBEIM. B peakuusx yriepop NMposBIsET, B OCHOB-
HOM, 60ccmarnosumenbhsle cBOWCTBA. OH HE pearupyer ¢ XJI0poM, 6poMoM | #Ho1oM:

C +2F,— CF4 C + O, hIopeie 0, 2C+0, -~ l::;:ﬁzze 2CO

C+C0,—1>2C0 2C + Si0, 4> Si +2cOoT C +2Cu0-52Cu + CO,T

C+2S-1,CS; 3C+ Si0, -5 SiC+2COT  Cipack)+ H2O(nap)—> CO+H, T
cepoyriiepos Kapouzg BOJISIHOM ra3
KpeMHHUs

Kax oxucnumens, yriepos pearupyer ¢ HEKOTOPHIMH META/UIAMH M BOZOPOIOM.
CoeauHeHns yTiiepo/ia ¢ METaJIIaMU Ha3BIBAIOTCS KApOudamu.

-4 +1 - —4
2H, + C—>CH, Ca+2C-Y CaClz 4A1+3C 5 ALGCs
MeTaH KapOuj KapOuj
KaJIbLIusd AJIFOMUHHSA

Kap6PIJ.II:I OﬁpaSyIOTCﬂ TaKXXE€ U IIpH B3aHMOJICI‘;ICTBHH OKCHIOB HECKOTOPBIX
METAJIJIOB C YIJIEPOAOM:

CaO +3C -1 CaC, + CO

Ipumenenue. Yriuepos (rpadur, caxa, KOKC) HCIOIB3YIOT IS IIOJyYEHMS CHH-
TETHYECKHX (MCKYCCTBEHHBIX) alIMa3OB, YEPHBIX KpacoK (KapTpHDKEH, THIIO-
rpadM4YecKHX Kpacok), Kpema s o0yBu, pe3uHbl. Ero ucrnons3yior u B npous-
BOJICTBE METHJIOBOIO CIHMPTa, CHHTETHYECKOro OeH3uHa, KapOuaa Kaiablus U Ap.
O6macTn MPUMEHEHUS YTIepoa ONPEACISAIOTCS TaKKe NMPUMEHEHHEM alMa30oB H
JIPEBECHOT'O YTJIA.
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[katynka auanni. Ancopbuus ApeBecHOro yrns.
XapaktepHout 0CO6EHHOCTLIO APEBECHOIO YINs ABNSAETCS €ro cno-
cobHocTb k adcopbyuu u decopbyuu. STO CBOMCTBO OBYCNOBNEHO
€ro NopucTor CTPYKTYPOU; TaK 1 r yrna MMeeT noBepxHOCTb Nno-
waabto 800 M2, [ozsioweHue 2a308 U PacmeopPeHHbIX 8EUIECME
nosepxHocmsi0 meepdo20 sewjecmea Hasblgatom adcopbyued,
a eblderieHue rnoanowjeHHbIx sewjecms — decopbyuel. Obbl4HO
necopbumns MormoLLeHHbIX BeLecTB HabnoaaeTca npu Harpe- [lopucToe ctpoeHye
BaHUW PEBECHOrO YIms. ApeBecHoro yrns
Ons yeenuyeHus apncop6UUOHHON crnocob-

HOCTW PEBECHBIA Yronb akmusupyom.
AKTUBUPOBAHHbIV Yronb NPUMEHSIOT AN OYUCTKU ca-

XapHOro cupona, pacTUTENbHbIX Macen U XuWpos, aTta- NO,
Homa; B MeauuuHe B Buae Tabnetok ‘KapboneH”, pns nocne
BblBOJA BpeaHbIX BELLECTB U3 OpraHu3Ma, B NpoTUBO- apacopbuu
rasax Kak nornotutenb SAOBWUTLIX BELECTB, a Takke d
Kak KatanusaTop psifa peakuui. AxtuBpo-
Apncopbums okcupa asora (IV) BaHHbIN
yronb

aKTuBMpoOBaHHbLIM yrnem ¢

LUleil L e anma3  rpadovT * KapGuH * (ynnepeH * ApeBecHbIi yronk ©
crnosa apcop6ums ¢ Kapbuabie

_ MpumeHeHWe U NpoBepKa 3HaHUN

1. Yto ommGo4HO 15 JIEMEHTOB NOATPYNNbI yriepoga?
A) ABIAIOTCS P-3JIEMEHTAMH
B) obpa3syror BoopoHsle coequHenus coctaBa RHs
C) obpa3syroT BeIcHIHE OKCHIEI cocTaBa ROz
D) nposBISIOT BBICIIYIO CTEIICHb OKHUCIICHHUS, paBHYIO +4
E) Bce sABnAIOTCS HEMETaITAMU

2. K kakomy aJUIOTPONHOMY BHIOM3MEHEHHIO YIJIEPO/ia OTHOCATCS BhICKA3bIBAHMA?
1. IPOBOJMT DNIEKTPUIECKUH TOK 2. MATKHH
3. obnamaeT MeTALIHYECKAM OlIecKoM 4. MMeeT HeMOJIEKYJISIPHOE CTPOEHHE
A) rpaputy B) anmazy  C) kapbuny D ) dynnepenam E) kapbuny u ¢pymnepenam
3. 3aBepuiMTe CXEMBI M YKAXKHTE PeaKIMH, B KOTOPLIX YIJIePo/] NPOABIISIET OKHUCIHTEIbHbIE
CBOMCTBA.

1L.H +C -5 2.F+C— 3.Al1+C—1>
4.2Cu0+C 5.8i0, +2C—>

4. YuntbiBasg K03¢PHIHEHTHI, COCTABbTE YPABHEHHS peaKIHi.
1.Ca0+3C—t>» 2. 8i02+3C—» 3. CO:+C—L>
4. HO+C—1> 5. Ca+2C—>

5. CpaBHHTe CTPOeHHe, CBOHCTBA H 00.,1aCTH NPUMeHEeHUs aJiMa3a H rpadura.

6. Ha yemM OCHOBaHO NpHMEHeHHe AKTHBHPOBAHHOIO YIJIs B IPOTHBOrasax?

7. CxoabK0 M® (H.y.) BOJSIHOI0 Ia3a MOKHO IOy YHTh B3aHMo/elicTHeM 1,2 KT pacKaJeHHOro
YIJISt ¢ BOASIHBIM napom?

8. CocraBbTe ypaBHeHHs npeppamennii. C Ly CHe=2 C0:-250 -4 CaCr-—2C0

124




(1]

m OKCI/I,L'lbI YrMEPOOA

¢ — Kakoe BewecTBo NPUMeHseTCA OANA XpaHeHus 6blc1'p0 nopTAawWuUxcs
@ NPOAYKTOB B NepeaBUXHbIX XonoaunbHUKax?

HM3BecTHBI 1Ba OKCHIA yriepoaa: MoHookcuo yenepoda CO u ouokcuod yanepoda CO,.

\ \ NesTenbHOCTDL MonyuyeHue U CBOWCTBA YrnekKUcnoro rasa

OGecneyeHue: KPOLLKM MpamMopa, ConsiHas KUcnoTa, U3BecTkoBasi Boaa, npobka c raso-
OTBOAHOW TpybKon, 3 NpobupkW, CTakaH, NyynHKa, AMCTUNNMPOBaHHaA BOAa, PacTBop
nakmyca.

Xop paboTbi: NomecTute B Npobupky 2-3 KPOLLKM Mpamopa 1 npuneinte 2—3 Mn ConsHoM
KUCNOThI. YacTb BbIAENsOWErocs yrnekucnoro rasa cobepute B ctakaH, Apyryt 4actb
nponycTuTe 4Yepes AUCTUNNMPOBaHHYIO BOAY BO BTOPOI Npobupke, OCTaBLUyOCS YacTb
rasa B Te4yeHue 2-3 MUHYT NPONyCcTUTE Yepes U3BECTKOBYIO BOAY B TpeTbew npobupke,
nocrne Yero BbiTalWWTe ra3ooTBOAHYIO TPyOKy M3 npobupku C M3BECTKOBOW Bogow. B
npobupky ¢ auctunnupoBaHHoW Bogow fobasbTe 1-2 kannu pacTBopa nakmyca, a B
CTakaH BHeCUTE ropsiLLyto NyYMHKY U creavTe 3a NpoUCXoAsLLMMU U3MEHEHUAMU,

O6cyaure peaynbTarhl.

—Otkyna obpasoBancs yrnekucnblii ras? Kakue ero csoncTea Bbl Habnoganu B xoae
OnbITOB?

— Y70 NpoucxoauT Npu NPonyckaHUW YriekUcroro rasa Yepes AUCTUNNMPOBaHHYIO Boay?
O6ocHyiTe Ball OTBET.

— Moyemy nNpu NponyckaHuM Yrnekucrioro rasa Yepes U3BeCTKOBYIO Boay HabniogaeTcs
nomyTHeHue pacTBopa?

2 -2

CTpoeHMe. CTpoeHne Monekynbl MOHOOKCHAA yrnepopa usobpaxatot Tak: C=—= O
B Tpoiinoi cBs3u ogHa cBsi3b (<—) obpasyercss Mo JAOHOPHO-aKIENITOPHOMY MeXa-
HU3MY: atoM O sBisieTcs: OoHopom, a atoM C — akyenmopom dIEKTPOHHOM mapbl. B
MOHOOKCH/I€ YIJIEpO/ia BaJIEHTHOCTh aTOMOB yriepoja u kuciopopa pasHa III, a
CTENEeHb OKUCIICHHS, COOTBETCTBEHHO: +2 1 —2.

INory4yenme. B nmabGopaTopuu MOHOOKCH yTiepoja IOJIY4al0T, B OCHOBHOM,
JICUCTBHEM KOHLICHTPUPOBAHHON CEPHOM KHUCIIOTHl HA MYPaBbHHYIO KHCIIOTY:

HCOOH —2894ty cot + H,0

B IIPOMBIIIVICHHOCTH CO II0JIYYarT B BUJIC ceHepamopHo20 U 8005IHO20 2A308:.

‘ ‘ IWkaTtynka 2naumi « Npu nponyckanuu Hag packaneHHbIM yrnem (1000°C) Bosayxa
(O2+4N2) obpasyeTcs eeHepamopHbIU 2a3, @ BOAAHOIo napa — 800sHoU 2a3:

a. 2C(pack) + O2 + 4N2 —— 2CO + 4N b. C(pack) + H20(nap) — CO + Hz
reHepaTopHbIi ra3 BOASHOM ra3 (CuHTes-ras)

FlpeapameHme TBEpAoro Tonnvea B rasooGpasHoe HasblBaloT 383U¢UK8UU€U mornuea.

YHCTHI MOHOOKCH]I YIJIEpO/Ia Noy4aroT 1o ypasuenuio: CO, + C - 2CO
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®usnyeckue cBolicrBa. MOHOOKCH] yriiepoaa — ra3 6e3 1BeTa U 3amaxa, HeM-
HOro Jierde BO3JyXa, oueHb sdoeum. B Boje ManopactBopuM. [Ipu BIbIXaHHUH
MOHOOKCH/I YIJIEPO/Ia, COCAMHSSCH C reMOITIOOMHOM KPOBH, CHIIBHO 3aTpyAHSET 0bec-
TIeYeHHe OpraHu3Ma KUCIIOPOJIOM, YTO MOXKET NPUBECTH K cMepTenbHOMY uexoay. CO
He noz2nowjaemcs akTHBUPOBAHHEBIM YTJIEM.

XuMuyecKkue cBoiicTBa. MOHOOKCH]I yIiiepojia — Heconeobpasyiouuu okcua. B
peakuusax IPOSBIIET CUNbHbIE 80CCMAHOBUMENbHbIE CE0UCMEA, HAUPUMEpP, IpHU
CKUTQHUHM Ha BO3AYXE TOPHUT TOTyOBIM IVIAaMEHEM, BOCCTAHABIMBAECT HEKOTOPEHIE
METaJUIbl U3 UX OKCHJIOB:

0,+2C0-152C0O, Fes04+4CO-153Fe +4C0O,T CuO + CO-5Cu+CO,T

HecMmoTps Ha TO, YTO MOHOOKCHJ YIJIepoja HeconeoOpa3ylomuil OKCH, Moj
BBICOKHM JaBJICHHEM OH Baaumonei»icmye'r C pacIUIaBOM IIEIOYH:

NaOH + CO ——5 HCOONa ¢opmuar atpus (HopMambHAas COb)

Ilpumenenue. MOHOOKCH]I YIIIepojia IPHMEHSETCS U BOCCTAHOBJICHUS METAI-
JIOB U3 UX COCIIPIHCHHﬁ, KaK COCTaBHas 49aCTh UCKYCCTBEHHBIX I'a30BBIX TOIUIMB U B
OpraHUYeCKOM CHHTE3€, HanpuMep, B cuHTe3e MetaHosa (CH3;OH).

Ctpoenne. DIEKTPOHHYIO H CTPYKTYPHYIO (DOPMYIIbI AUOKCHA YTIIEpoia H300pa-
XKAIOT CIEAYIONHM 00pa3om:
180°

O =0 0£C2x0

Atom C — B cocrosiHuu sp-rubpuamusanun. HecMoTps Ha TO, YTO BCE YeThIpe
KOBaJICHTHBIE CBSA3H (JIB€ O- U JBE TT-) IOJISIPHBI, MOJIEKYJIa M3-3a CBOET0 JIMHEHHOr O
CTPOEHHS B LI€JIOM HETOJIAPHA.

Haxoxaenue B nmpupoje. /[MOKCHI yriepoja BCTpEYaeTcss B COCTaBE BO3IyXa
(0,03%) u npupoausix MuHepanbHBIX BoJ (Bamamuml, Bopsxomu, Uctucy, Cupab).
CocraB atmocdepsr Benepsl Ha 95% coctout u3 auokcuaa yriaepoaa. Ha 3emie
obpa3yercst Ipy TOPeHHH, THUEHUH, OPOJKEHUH OPTaHMYEeCKHX BEIECTB, a TAKKE B
npolecce JbIXaHUs KUBOTHBIX M PaCTCHUH. Y4YacTByeT B mporecce GoTocHHTe3a.

IMoaxyvenue. B naboparopuu TUHOKCH YIVIEpoa MOJYYaroT JIeHCTBUEM COJISTHOM
KHCJIOTBI HA MpaMOp HJIM MEIL:

CaCOs + 2HCIl — CaCl, + H,0 + CO,T

B TIPOMBIIITIEHHOCTH JUOKCHI YIUIEPOAA IMOJIYy4YarOT Pa3IOKCHHUEM HU3BECTHSKA B
IIPOU3BOJCTBE HETalIeHOH HU3BECTH, IIPH ITOJTHOM CXXHUI'aHHUHU YITICBOAOPOJAOB!:

CaCO; -4, Ca0 + CO,T CH4 + 20, -4 CO,T + 2H,0
HB 6HOXHMH‘-ICCKHX nponeccax, HalipuMep, IIpu CIIMPTOBOM 6p0)l(eHHPl TJIFOKO3EbI:

CsH1206 M»ZCzﬂsoH +2C0,T

®dusznyeckue cBoicTBa. /[nokcun yriaeposa —ra3 6e3 npera u 3anaxa, B 1,5 pasa
TsKenee Bo3ayxa. He mojiepkuBaeT ropeHHe M JbIXaHHE. B MecTax CKOIUICHHSA
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YIJIEKHCIIOTO ra3a 4ejIOBEeK M JKMBOTHBIE 3ajbixarotcs. IIpu 20°C (0,1MIIa) B 1 1
Bojel pactBopsiercss 880 mu CO,. I'asupoeamnas 6o0a — pacTBOpP IUOKCHAA
yrinepoja B Boze. [Ipu 20°C u nasnennun 5—6 MIla quokcun yriaepoja cxuKaeTcs.
Hcnapenue »KHMAKOrO JAMOKCHIA YTJIEpoJa COMPOBOXKIACTCSA IOIJIOMEHUEM 60JIb-
IIOr0 KOJIMYECTBA TEIUIAa, B pPE3yJIbTAaTe 4YEro OCTABIIASCA 4YacThb JKUIKOCTH
(oxmaxpmasce 1o —56,2°C) mpeBpamaeTcs B CHErooOpas3HyIo Maccy — “cyxou 1ed”.
Cyxoi nex npu OOBMHBIX YCIOBHSX JHEPTUYHO CYOIMMHpPYETCS, OXJIaXKaas
OKPY’KaIOIyIO Cpedy. YUUTBIBas 3TO CBOMCTBO, “CYXOH Jiel” MCHONB3YIOT JUIs Xpa-
HEHHUS OBICTPONIOPTSALIMXCA MUIIEBBIX MPOIYKTOB.

Xumuyeckue cBoicrBa. J{nokcun yriepoaa — kuciomuwii okcud. OH obmamgaer
06wuMuU ceoticmeamu KACIIOTHBIX OKCHIOB U CHeyuUpuYecKumu ceoicmeamu.

I. Kak KHCIOTHBIH OKCHJ OH, PacTBOpSACH B BOje, oOpasyeT HEyCTOWYUBYIO,
cnabyio yronpHYyIO KHCIOTy. PaBHOBECHE CMEIEHO BIIEBO:

CO; + H,O0 &§ H,CO;

Kaxk u qpyrue KucinoTHble OKCUIBI, OH B3aUMOJEHCTBYET C OCHOBHBIMU OKCHIAMU U
menoyamu. B pesynbrate peakuuii 06pa3yiorcs KapOoHaThl ¥ THAPOKapOOHATEI.
I1. K cneun¢puyeckuM CBOHCTBAM JHOKCH/IA YIVIEPOJa OTHOCATCS cileaylouue:
1. ITpu nporyckaHUK JHOKCHA YIJIEpO/ia Yepe3 U3BECTKOBYIO BOJTY, B PACTBODE,
B pe3ynbTaTe oOpazoBaHus kapOoHaTa Kanbiys, Habmoaercs nomymuenue (yp. a):

(a) Ca(OH); + CO; — CaCOsd + H;0

OTa peaklys UCTIONB3YETCS 01 OnpedesieHus OUoKcuoa yanepooa.

[karynka auanmi « MNpy BbICOKOW TeMnepaType AWOKCUA yrnepoaa NposiBnseT oKuc-
numensHble ceolicmea (yp.1,2). Hanpumep, 3axokeHHas marHveBas neHTta npo-
[onxaet ropeTb B aTMocdepe anokcuaa yrnepoaa (yp.2):

+4 +2 +4 0
1.C+CO2 - 2CO 2.2Mg + CO2—>2MgO + C

2. Jluokcup yriepojaa ¢ aMMHaKoM o0pas3yer lieHHoe yaoOpenue — kapbamuo:

2NH; + CO, 255 H,0 + CO(NH,), xap6amun

3. JIuokcuz yriepoja y4acTBYeT B Ipolecce gpomocunmesa.

IIpumenenue. J[pokcuna yriaepoja NpUMEHSETCA B IIPOU3BOACTBE COJBI, MOIO-
IIMX CPEJICTB, JICKAPCTB, MUHEPAIBbHBIX BOJ| M IIMITYYUX HAIIUTKOB, VIS IIOJy4CHHS
kapbammu/a, “cyxoro jpja” U B YCTPOWCTBAX [UISL TYLICHHUS IT0XKapOB.

OnpegensioT JUOKCH] YII€poa IO IOMYTHEHUIO H3BECTKOBOH BOJEI (Yp.2).

* reHepaTopHbIA ra3 * BOASIHOM ras * "cyxou nea” * yrapHbIii ras ¢

_ MpumeHeHUe U NpoBepKa 3HaHUN

1. Yro ommub04HO VISt MOHOOKCH/IA yTiiepoja?
A) ra3 6e3 nBera 4 3amaxa B) BX0oAHUT B cOcTaB reHEpaTOPHOTo rasa
C) oueHb STOBUT D) He BXOJWT B COCTaB CHHTE3 ra3a
E) coepunsiercs ¢ reMoriio6uHOM KpOBH
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2. Yro omm604HO VIS YIJIEKHCI0r0 ra3a?
A) omnpezienseTcs U3BECTKOBOM BOJIOH
B) B naboparopuu nonydaror no cxeme: CaCOsz + 2HCI —
C) ¢ Bozoii pearupyer o6paTumMo
D) B IpOMBIIUIEHHOCTH IIOJIYyYal0T TOJIBKO CIIMPTOBBIM OpOXKEHHEM TJIIOKO3BI
E) obpasyer “cyxoit nen”

3. Yro ommd0YHO VIS MOHOOKCH/A Yriepoja?
A) sBIISIeTCS CWIBHBIM BOCCTAHOBUTENEM  B) IPOAYKT HEMOIHOTO CropaHUs yriiepoja
C) MoXxeT OBITH OKHCITHTEIEM D) He ucnonp3yeTcs B CHHTE3€ METaHONa
E) B cocTaBe HEKOTOPEBIX I'a30B HCIOJIB3YETCH KaK roprodyee

4. B kakux PeaKIHAX MOHOOKCH] yIJIepoJa sfABJIACTCH BOCCTAHOBHTEJIEM?

1. CO + H2 -» CH:OH 2.4CO + FesOs — 3Fe + 4CO:
3. CO + NaOH — HCOONa 4.2CO + 02 > 2CO2
5. B kaKHX peakIusaX JAHOKCH/I YIJIepo/Ja siBJIsSETCH OKHCIuTeNeM?
1.CO:+C —2CO 2.CO2+2Mg — 2MgO +C
3. CO2 + 2NH; — CO(NHz): + H20 4. CO2 + Ca(OH), - CaCOsd + H,0

6. Kaxoii u3 okcHJI0B yriepojaa Tsazeiee Bo3xyxa? Ceoil 0TBeT NOATBEPANTE pacyeTaMH.

7. 3nasi, 9TO NMpPH MOJHOM cropaHuu 12 r BemecrBa obpa3soBanoch 11,2 a1 CO: (m.y.),
BBIYHCJIHTE MAacCcOBYIO 10110 (%) yriiepoaa B HCXOXHOM BellecTBe.

8. CxobKO KI H3BeCTHSAKA, cogepxkamero 96% kapOonara KaJabuus, cjaelyeT pa3jiokKHThb,
410061 HOJY4HTH 336 1 (H.y.) yriexkucioro raza? M/(CaCOs) = 100.

m YroanA;l KUCINOTA U EE COJIU. KPYTOBOPOT YITIEPOLA B
NMPUPOAE

¥ — Kakue BeliecTBa NPUMEHSIIOTCS B NPOU3BOACTBE CTEKNA, LLIEMEHTa, CTPOUTE b=
“  HBIX MaTepManos M Kak MoloLiee CPeACTBO B ObiTy?

h IRV Y. LI BaaumogencTeMe KapboHaTOB C KUCNOTaMK

OBecneyeHune: NOpoOLLOK Mena, cConsHasa KUCNoTa, U3BECTKOBas BOAA, pacTBOP COAb,

npobka ¢ razooTBOAHOM TpybKOW, 2 NPOBMPKKM, CNUPTOBKA, CMINYKK, NyYMHKA.

Xopa pabothi: a) B npobupky nomectute okono 0,5 r nopoluka mena u Haneiute 2—3 mn

COnsiHOM KucnoTbl. Habniogas 3a npovcxoasmmMm U3MEHEHUSIMU, NPONYCTUTE B TEYeHUe

2-3 MVHYT BbIAENSAIOWMIACS ra3 Yepes U3BecTKOBYIO BOAY, NOCNe Yero BbiTawmre Tpybky

13 U3BECTKOBOW BoAbl. Yepes 2-3 MUHYTHI elle pas NponycTuTe yrnekucnblit ras yepes

nepBylo M3BECTKOBYIO BOAY U Npoaonxante HabnoaeHne

b) B npobupky c pactBopom coapl npuneite 3—4 Mn CONSHOM KUCNOTbI U NpocneauTe 3a

npomucxoasiLLum,

O6cyauTe pesynbTaThl:

— Y710 0bLlero B ABNEHUAX, NPOMCXOAALLUMX NPU AEUCTBUM KACMOTbI HA MOPOLLOK Mena u
pacTteop coabl? Bee nu kapboHaTthl Tak cebsa BeayT npy AEVCTBUM CONSIHOW KUCNOTbI?

— Kak MOXHO foKa3aTh,4To Bblaensowuincs 8 o6emx npobupkax ras — yrnekucnblit raz?

— Yto HabniopaeTcs B pacTBope nNpu ANUTENbHOM MPOMNYCKaHWW YINEeKUCnoro rasa Yepes
nssecTkoByto Boay? Kak Bbl 310 06bACHUTE?

128



(]

Iosyuenue. YToibHyIO KMCIOTY NOJTY4aloT PACTBOPEHHEM YIJIEKHMCIIOTO ras3a B
BOJC:
CO, + H,0 2 H,CO;

®u3uyecKue CBOMCTBA. YTOJIbHAS KUCIIOTA CYIIECTBYET TOJIBKO B PACTBODE.
Omna o4eHb HEMPOYHAS U CPa3y paclagaercs, Kak TOIbKo obpasyercs. Ee pactBop
OeCLBETHBIH, CO CITa0BIM KHCIIBIM BKYCOM.

XuMuyeckne cBoiicTBa. YrojibHas KHCIOTa oONajaer obwumu ceoucmeamu
KHCJIOT: OHa pear upye'r C AaKTUBHBIMH METaJ/IaMH, OCHOBHBIMH OKCHJIAMH U OCHOBa-
HUSAMH, 00pa3ys HOpMaIbHEBIE U KHCIIBIE COJIH:

H,CO; + Mg — MgCO3 + HzT H,CO; + 2NaOH — Na,COsz+ 2H,0O
H,CO3 + Ca0O — CaCOs + H,O H,CO; + NaOH — NaHCOs; + H,O

Cneyugpuueckue ceoticmea yrojibHOH KUCIIOTHI CBSI3aHbI C €€ HENPOUHOCMbIO U
OYeHb cnabbiMu KUCTOMHbIMU céoticmeamu. B BOJHOM pacTBOpE AUCCOLUPYET HE3-
HAYUTEIIBHO:

H,CO; & HCO35 + H' HCO3; 2 H' +(COs3)*

ITo »TO¥ npUYHHE yroiabHas KUCIOTa OKpPAIIUBACT JIAKMYCOBYIO OyMary B po3o-
bl 1IBET, a HE KPACHBIN. YTOJIbHAS KUCIIOTA BHITECCHAET METAKPEMHHUEBYIO KHCIIOTY
U3 €€ COJIEH.

Cosi yrolbHOM KHCJIOTBI. YTOJIBHAS KHCIOTa KaK JBYXOCHOBHAs KHCIIOTa
obpasyer aBa psjia conei — kapboramul u 2udpoxapbonamal.

IMosyuenue. Kapbonam kanvyusi BCTPEUaETCs B IIPUPOJIE.

B npomsbImniieHHOCTH 13 KapOOHATOB, ITABHEIM 00pa3oM, IIPOU3BOJIAT H€3600HYI0
cody Na,COs, kpucmannuyeckyro cody Na;COj3-10H20 u nuwesyio cody NaHCO:s.
Hx nony4aroT, B OCHOBHOM, B CJIEAYIOIIEH ITOCIIEJOBATEIbHOCTH:

ITpu mpomyckanuu cMecu razoB NHz u CO; gepes xomonusiit pactsop NaCl,
obpasyeTcss 0caJioK IUTOXO PAacTBOPHMOro, B XOJIOJHOW BOJE, THJApoKapOoHaTa

HaTpus. IIpu npokanuBaHuM nocieaHoro obpasyercs Oe3BojHas coja:
+2NaCl t

2NH;+2C02+2H;0 —2NHHCOs —51 67> 2NaHCOs — o5 775 (€O, 1,0)

Ilpu pacTtBOpeHHMH O€3BOIHON COIBI B BOJE M TOCIEIYIOIIErO BhIIApHBAHUA
PacTBOpa BBIACIACTCA KPUCMANTUYECKAS COOa:

Na:CO;

BBIITAPUBAHIE

Na;COj; (pactop) > Na;CO3:10H20 xpucrammueckas cona

ITpu HaCBIIIEHNH pacTBOPa COMABI JUOKCHIOM YTIIEpOaa 00pasyeTcs nuwjesas cooa:
Na,CO; + H,O + CO; — 2NaHCOj3 numesas coxa

®uznyeckne cBoiicTBa. KapOoHaTel — TBep/ble, KPUCTANIMYECKHUE BEIIECTBA.
Kpome kapOoHAaToB HaTpHs, KaiMsi W aMMOHHS, OCTaJbHbIE KapOOHATHI B BOJE
HepacTBOpUMBL. ['HapoKkapOOHATEI OTHOCHTENIBHO JIyYIlle PACTBOPUMBIL, YeM KapOo-
HaTbl. OtHaKo rugpokapboHaT HaTpUs Xyxe pacTBopuM, yeM NayCOs.

Xumunueckne cBoiicrBa. KapboHaTsl 061a1a10T 06wyumu ceoticmeamu coyei u
cneuud)uuecxwuu ceolicmeami.
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I. Kak u apyrue coid, OHM B3aHMMOJICHCTBYIOT C KHCIIOTaMH, 2 PACTBOPUMBIC B
BoJie KapOOHATEI — TakXKe C COJIAMHM | mesogamu. I1pu HarpeBanuu kapOoHaTs! (Kpo-
Me Na;COs u K>COs) pasnararorcs (B TBEPIOM COCTOSHHH):

CaCOssy) —>Ca0 + CO,T (NH4)2CO3my—> 2NH;T + H,0 + CO,T

Ilpu HarpeBaHMM TIHAPOKapOOHATHI METAUIOB IIPEBPAINAIOTCA B KapOOHATHI.
I'mnpokxap6oHaTsl B KapOOHATEI MOKHO IIPEBPATUTH TAKKE U JICHCTBHEM IIETOYEH:

Mg(HCOs), —>MgCO; + H,0+ CO,T  NaHCO; + NaOH — Na;CO; + H,0

Hao6opor, juisi npeBpanieHus kKapboOHAaTOB B IMAPOKapOOHATEI, Yepe3 pacTBOP
KapOOHATOB IpoImyckaoT quokcuy yriepoja CO;:

MgCOs + CO; + H,0 - Mg(HCOs)2

OTOT npoIece MPOTEKAET U B IPUPOJIE, B PE3YNIbTAaTE YE€r0 BO3HUKAET KapOOHATHAs
(BpeMeHHas ) KECTKOCTE BOIBI.

II. Cnenuduyeckune cBoiicTBa KapoOHATOB.

1. Ilpu pmeficTBuu Ha kapOOHATHI M THAPOKAPOOHATHI CHIBHBIMH KHUCIOTAMH, B
pe3ynbpTare OYpHOTO BBIACICHMS AMOKCHAA Yrieposa, HabmoJacTcss XapaKTepHOe
“BckuIIaHue’:

CaCO; + 2HCI — CaCl, + H,0 + CO,T
Ca(HCO:s), + 2HCI —> CaCl, + 2H,0 +2CO0,7T

OTH peaklUUH UCHONL3YIOTCS 0 onpedeneHus KapboHamog u 2uopoxapbo-
Hamos, a maxoice O HelUMmpanu3ayuu KUCIom.

2. PacTBoprMBIC B BOZIe KapOOHATHI MIEIOYHBIX METAJLIOB MOBEPTalOTCSA THIPO-
nu3y. VX pacTBOPbI UMEIOT WeN0UHYI0 PeaKyuio:

2Na"+ (COs5)>"+ HOH & 2Na'+ HCOj + OH™ (menounas cpena)

Conu yronpHO#M KUCIIOTHI, UMEIOLIME BAXKHOE IPAKTHYECKOE 3HAYECHHE:

1. Kapbornam nampus wna 6Oe3600Has coda TPUMEHSETCS B IIPOU3BOJICTBE
CTeKJIa, MbLJIa, JUIS YMAT4eHHH BOIbI, B OBITY — KaK MOIOIIEE CPEJICTBO U JIp.

2. I'uopokapbonam nampus WIA nuwjesas cooa NPUMEHAECTCS B KOHIUTEPCKOH
NIPOMBINIIEHHOCTH, B YCTPOMCTBAX JUIA TYHICHHUS I0XXapoB, B MPOU3BOJICTBE UCKYC-
CTBEHHBIX MUHEPAJILHBIX BOJI.

3. Kapbonam xanus Wi nomaw: NPUMEHSETCS B MPOU3BOJCTBE JKHIKUX MBLI,
ONTHYECKUX M TYTOIUIABKHX CTEKOIL.

4. Kapbonam xanvyus B BUJIE MpaMopa M W3BECTHSKA IPUMEHSAETCS B CTPOM-
TeNnbHBIX paborax. M3 u3BecTHAKA Takke MOJNydYaroT Heramenywo usectb CaO u
JMOKCHJL yTIIEPOa.

5. Honomum (CaCO3-MgCQO3) npuMeHsIeTCS B IIPOU3BOACTBE YyTyHA H CTAIIH.

Onpenenenne nona (CO3)’ 0CHOBBIBACTCS HA XaPAKTEPHOM “‘6ckunanuu’”’, Ha-
Or01aeMOM TIpH IEHCTBUM Ha KapOOHATHI CHIIBHBIX KUCIIOT:

Na,CO;s + 2HCl — 2NaCl + H;0 + CO,T  (COs)*+ 2H* - H,0 + CO, T

130



@

B 3eMHO¥ Kope yTriIepoa BXOJUT B COCTaB KapOOHATOB, KAMEHHOTO yTJIs, He(TH,
IIPUPOJIHOrO ra3a, pacTCHMH M JKMBBIX OpraHM3MoB. B Bo3gyxe e yriepoj
cogepxutcs B BuAe auokcuia yraepoga CO:. B mpupone ¢ sTMMu BemiecTBaMH
TIPOMCXOAT TIOCTOSHHBIE NpeBpamenus. Hanpumep, n3BeCTHSAK pasjaraercs, TOI-
JIMBA CTOPAIOT, KMBBIC OPTaHU3MBI JIBIIIAT, a [0cJIe IHOeNu pasiararTcs.

IIponeccsl, cocTaBiIIONIME KPYTOBOPOT yIVIEPO/ia B IPUPOJE, IPUBECHEI B (2).

(a) KpyrosoporT yrnepoga B
npupoae

a mxauue Al
!

E , _Kopannit u Monniocxm
- Mwnepamuauun

: A Mon, Mpamop, W3BECTHAK
g - —
L=

B GounplIMHCTBE M3 3THX IpEBpallieHHN B atmocdepy Bbiaensercs 0olbiioe
kxonugectBo CO;. C gpyro¥ CTOpOHEL, B X0f€ mpornecca HOTOCHHTE3a, YTISKHCIBIH
ra3 TNorJomaeTcs u3 arMocepsl U BeENAETCH B atMocdepy kuciopoa. B pe-
synbraTe kKonuaecTBo CO2 B armocdepe 3ameTHO He uzMensercs (=0,03-0,035%).

6C0; + 6H,0 -V XI0podamn 1y 0 + 60:7

» kap6oHaTbl * ruapokapboHaThl * 6e3BogHas cofa * nuLeBas coaa °©
KpUcTannuyeckas copga ®

_ lMpuMeHeHWe U NpoBepKa 3HaHUN

1. YkaxuTe oliH00YHOE BLICKA3bIBAHHE. YTOJIbHAA KHCIOTA ...
A) obpa3yer KHCIIBIE U CpEJIHUE COJH B) obpasyercs o cxeme: H20 + CO2 2
C) cnabas xucnora D) pearupyer ¢ NazSiOs
E) He u3MeHsAET OKpacKy JTaKMyca

2. Yro ommb0YHO 115 COJIeH YroJIbHOM KHCIOThI?
A) CaCOs BXOIHT B COCTaB MHOI'MX MHHEPAJIOB
B) comy u muImeByr0 COAy MOTYYalOT B IPOMBIILICHHOCTH
C) Na2COs-10H20 na3pIBaeTcs KpHCTAITHYECKOH COIOH
D)NaHCO:; nassiBaercst 6€3B0OAHO# COMOH
E) K2COs HazpiBaeTCs 1MOTaIOM
3. 3aBepmHMTe CXeMbl PeAKIHH H yKaKATe YPAaBHEHHUs PeaKnuii, 10 KOTOPbIM ofpa3syercs
HOpPMAJbHAs COJIb.
1.2HCOs; + Ca — 2. 2H,COs3 + CaO — 3. H:COs+ NaOH —
4. H.COs + 2KOH — 5. MgCO; + H20 + COz2 —»
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4. CocraBbTe YpaBHeHHS peaKLHii, 10 KOTOPLIM o0pa3syercs Ge3Bojguas coaa.
1.NaHCO; —» 2.K2COs+ NaOH—  3.Na;CO3-10H.0——» 4. CaCOs+ NaCl—>
5. 3aBepIIHTe CXeMbl PeaKIHH, KOTOPbIe 0TPA’KAIOT 00IHe CBOCTBa KapOOHATOB.
a.CaCOs +.. = ... +... +CO.T b.Na;COs + ... = ...+ + 2NaOH
c. NaCOs +... - .4 +
6. Ilpu kak|x yciaoBHAX KapOoHATHI NPeBPaIalOTCA B THJpoKap0oHaThl H HaoGopoT?

7. Ckoabko M (H.y.) IHOKCHIA yriepojaa o6pasyerca npu pasioxennu 1,2 T u3BecTHAKA,
conepxamero 5% mocroponnux npumeceii? M(CaCOs) = 100.

8. Ha cKk0/IbKO IPOLICHTOB YMEHBIIHTCSA Macca KapOoHaTa KaJbIHs HPH ero MoJHOM pasJio-
wenun? AA{Ca) =40, A(C) =12, A(O) = 16.

m KPEMHMW

Kpuctan-
« =—Kako# anemMeHT ucnonb3yeTcs B CONMHEYHbIX nuYecKun
barapeax? KpeMHWUA

= Kakyto dpyHKLMIO BLINONHAOT 3TU 6aTtapeun? . A

@ O npoyHocTy ceszeit C=H, C—C u Si-H, Si-Si ‘
-

Ha ocHoBaHuu MHcpopMaLuum, cogepkallencs B NyHKTax 1 1 2, oTBeTLTe Ha BONPOCHI.

1. MemaH (CHs) Ha 8o3dyxe npu obbI4HbIX ycriosusix cam rno cebe He 8o3zapaemcsi, 8 Mo
epemsi Kak cunaH (SiHs) caMorpou3eosibHO 80CrIaMeHsIemcsl.

2. C—C cssa3u codepxamcsi 8 anima3e — camMoM meepdoM MpupoOHOM eeuwjecmee U 8
decssimkax MU/IUOHO8 Op2aHuUYeckux eewecms. [ns ces3u Si=Si amo He xapakmepHo.

— Yro MoxeTe cka3aTb 06 ycTtonumBocTu mMonekyn metaHa CHs u cunaHa SiHa n otHocu-
TENbHO CpaBHUTENbHOW NPoYHOCTU cBAsen C—H u Si—H?

- Kakas u3 cesizeit C=C u Si=Si 6onee npoyHas? OteeT 060CHYWTE AaHHbIMU B NyHKTE 2,

—YuutbiBasi pasnuuus B paguycax atomos C 1 Si, 06bscHUTE pasnuuus B NnpodHocTn C—
C u Si-Si cBsizen.

OrxpoiTHe. Kpemuuii Ob11 nony4es BoccraHoBieHueM ¢propuna kpemuus (SiFs)
kamuem (1822 r.). Pycckoe HasBaHme “KpeMHHH’ IPOUCXOAMT OT TPEUECKOro
“kpemnoc” — yrec, ckana.

CreneHb OKHC/IEHHs] KPEeMHUS B coeiHeHusaX +4 u—4, peako +2 (SiO).

Ionoxenue B Ilepuoanyeckoii cucreme u cTpoenue aroma. Kpemuuii — snemMenT
3-ro mepuoja TIaBHOW moArpymmbl IV rpymmsl. DNEKTpOHHOE CTPOEGHHE aToMa —
15%2s72p°3s23p>.

Haxoxaenune B npupoje. ITo pacnpocTpaHeHHOCTH B 3€MHOM KOpe KPEMHHUH 3a-
HUMaeT BTopoe Mecto (27%) mocne kuciopojaa. Berpedaercs OH TOJBKO B BHJE
coeuHeHni. Baxueimune ux HuX — keapyeewiil necok Si0,, 6enas 2nuna (KaOJIMHUT)
Al,03-2810,-2H,0, nonesoti winam (oprokinas) K,O-AlO3-6Si0; u ap. (ctp. 138).
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IMonyuenme. B nabopatopun kpeMHHH nony4aioT BocctaHoBineHueM SiO; (Oe-
JIOTO NECKa) MarHUeM, a B IIPOMBIIUICHHOCTH — YTJIEM:

Si0, + 2Mg — Si + 2MgO Si0, +2C—4 Si +2CO

®usuueckue cpoiicrBa. KpemHuil umeer Be
AUIOTPONHBIE MOIUGDUKALMU — KPUCAIIUYECKUU U
amopghmwii kpemuuii. KpUCTAIMUECKUH KpeMHMH —
TEMHO-CEpPOTo IBETA, OYEHb TBEP/OE, TYrOIIaBKOE BE-
IIECTBO ¢ MeTajumdeckuM Oiieckom. CTpoeHue ero Ha-
MIOMHHAET cTpoeHue anmmasa. OxHako Si—Si 6-cBA3b cla-
6ee C—C o-cBa3u. Kpucramumdaeckuii KpeMHHH —noy-
nposoonuK, 06/1aaeT He3HAUMTEILHOM AeKkTponpoBo- () KpemHuesbie
HOCTBIO. POTO3/1EMEHThI, U3TOTOBJICHHbIE HAa €r0 OCHOBE, GonHeHEI Carapn
MOT'YT IIPEBPATHTH B 2IEKTPHYECKYO 10 10% MoriomeHHoN COMHEYHOM SHEPruy (2).

Xumunyeckue cBoicrBa. KpeMHul, kak u yriaepojg — Hemetamul. M3 nmpocThix
BEIECTB NMPH OOBIYHBIX YCIOBUAX aMOpP(HbIH KPEeMHUI pearupyer JUib co (Hro-
POM, a TIpH HarPeBaHUH U C JPYTHMH HEMETAIUIAMH, BKJIIOYast ¥ TaJIOTCHE:

2F; + Si — SiF4 0; + Si 45 8i0; C + Si - SiC
KapOOpyH/ HiIH
2Cl+ Si 5 SiCly 28 + Si — SiS; KapOuI KpeMHuS

Kapbopyno unu kapouo kpemnus (SiC) 1o CTpOSHUIO KPUCTAITMICCKON PEIICTKH
¥ 110 TBEPJOCTH HANIOMUHAET anMa3. M3 Hero M3roTaBIMBalOT TOYMIIBHBIE M LUTH(O-
BaJIbHBIC HHCTPYMEHTBL

ITpu HarpeBaHUM KPEMHHH pearupyeT co MHOI'MMH aKTHBHBIMU MeTayutamu (Mg,
Cau ap.), obpasys cunuyuodwl. [Tpu JeHCTBUN Ha CHIIMIMIBI COJITHON KHCIOTOH 00-
pasyercst cunan (SiHs). Cunan — GecliBeTHBIH, SJOBUTHIN ra3 ¢ HENPUATHBIM 3alla-
XOM; Ha BO3J{yXe camoBocIuiamensiercsi. Cunan He o6pasyercst U3 KpeMHHUS M BOJO-
pona.

2Mg + Si—t s MgSi Mg,Si + 4HCI — SiH,T + 2MgCl,

CHUTHLIMJI MarHus cH1aH
SiH4+ 20, — SiO,+ 2H,0

karyneka ananni « KpeMHui pearmpyeT ¢ (pbTOpOBOAOPOAHOW KUCITOTON:
Si + 4HF — SiFs + 2H,T
KpeMHui1 u3 pacTBOpOB LLENOYEN BbITECHAET BOAOPOA:
Si + 2NaOH + H20 — NazSiOs + 2H2T

Ilpumenenune. KpeMHUH NpuUMEHsSETCs B METAUIYPruM s IPOMU3BOICTBA
YCTOMYMBBIX K BHICOKOH TEMIIEpAType U JEHCTBHIO KMCIOT KPEMHHUEBBIX CTaseH, a
B O4€Hb YHCTOM COCTOSIHUH — JUII U3TOTOBJICHUSA KPEMHHUEBBIX (DOTORIIEMEHTOB, IIpe-
BPANIAIONIMX CONIHEYHYIO YHEPTHIO B AIEKTPUYECKYIO.

* KBapLieBbIW NECOK * KPUCTANNMYECKUA U aMOPMDHBLIN KPEeMHUHA *
conHe4Hble 6aTapeu ¢ KapOopyHA * CUNULMABLI * CUNaH *
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_ lNpuMmeHeHne n NpoBepKa 3HaHUN

1. B cocTaBe KakMX ABYX MHHEPaJI0B KPeMHHH oTCyTCTBYeT?
A) oprokias, G6enast riMHa B) xaonmuuuT, opToKiIa3 C) CHITLBHHHT, CHIIBHH
D) oproxia3, kBapueBblii necok  E) KBapueBblii IeCOK, I10JIEBOH mmaT

2. ITo KakuM cxeMaM NMoJy4aioT Si B NPOMBIILIEHHOCTH ¥ JIaGopaTopuH, COOTBETCTBEHHO?
1.2C+ Si0,—»  2.Mg+Si0:——»  3.H» +Si0:—>  4.8i0,—>
A) 1,3 B) 3,1 €12 D) 4,2 E)2,3

3. 3aBepluMTE CXeMBI H YKA)KHTE YPABHEHHS, 110 KOTOPHIM 00pa3yioTcst KapGopyHI M CHJIAH,
COOTBETCTBEHHO.

1.Si+C—> 2.Si+2Mg —» 3. Mg:Si + 4HCl — 4. Si+4HF —»
4. 3aBepiunTe CXEMBI.
1.Si+ 02> 2.8i+Ch—> 3.Si+F2— 4.Si+S—>

5. CocTaBbTe ypaBHeHHe pPeaKI[HH B3aHMOAEHCTBHA CHIHIM/IA KAJIbIHSA ¢ CONAHON KHCI0-
TOH.
6. CpaBHHTE peaKIHOHHbIE CHIOCOOHOCTH CHJIAHA M METAHA H BbISIBJICHHbIE PA3JIMYHS CBsi=
JKHTE CO CTPOEHHEM aTOMOB YIJIepoJa H KpeMHHA.
7. CkoJIbKO JUTPOB (H.y.) BOAOPOJA BBIAEIHTCSA NPH B3aHMOJEHCTBHH 14 r KpeMHHS ¢ KOH-
IHEHTPHPOBAHHBIM PACTBOPOM ruapoxkcuaa kamms? M(Si) = 28.

m HMOKCMH KPEMHUA U METAKPEMHUEBAA KUCJIOTA

0) — Kakoe BewecTBO npuaaeT NnpovHOCTL CTEGNAM pacTeHWM, 3alUTHBLIM NOKPOBaM
@ XUBOTHbIX?

Ovokecnp KpemMHus

KpucTannuyeckue peLieTku AMoKcuaa KpemHms (2) u

Avokcupa yrnepoaa (b) u ux HekoTopbie CBOMCTBA

Ha ocHoBe Mogenen peLleTok
(2) v (b) oTBeTbLTE Ha BONPOChI:

— Kakune yacTuubl pacnonoxeHsl
B y3nax KpUcTannmyeckux
pewetok CO2 u SiO2?

— B kakovi peLueTke CBsi3b Mexay
YacTuuamm, pacnonoXeHHbIMU
B y3Nnax peLueTku,
KoBaneHTHas?

— Kak o6bscHuTe cybnumauuto
“cyxoro nbaa"?

[uokeva KpemHus [vokeug yrnepoaa — Kakasi hopmyna — SiOz unm
(SiO2)n BEPHO OTpaxaeT CTpo=

OK"‘:"OPOA @) Kpommni ‘ Ymepon eHue guokcuaa KpemHus (a)?

(a)

¢ 34

Haxoxaenne B npupope. Oxcud kpemuus(IV) wim ouokcuo kpemuus (Kpem-
He3eM) B IIPUPOJIE PACTIPOCTPAHEH B OCHOBHOM B BHJIE Necka. Pa3iu4Hbie MPUMECH,
HAMpUMeEpP, OKCHJOB JKene3a, MPUAAIOT TECKy KENTHIH IBET. UHCThIe KPHUCTAIITBI
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JIMOKCH/Ia KPEMHMS HA3bIBAIOT Kéapyem. B IIpUpoje BCTPEYAIOTCS €r0 Pa3sHOBHI-
HOCTH — araT, aMeTHCT, fAIIMa, OIlaJl, a TakKe OONBIINEe KPUCTaJUIBI, Ha3bIBaGMbIC
20PHBIM XPYCMAnem.

[okeug KpemHus NpuaaeT NPOYHOCTL CTEBNAM pacTeHUN, 3aLUTHBIM
MOKPOBAaM XWBOTHBIX: MPOYHOCTb TPOCTHUKOB, YeLUyi pbib, Kpbibes

6aboyek, NnepbeB NTUL, LIEPCTU XUBOTHBIX — BCE 3TO 0BYCMNOBMNEHO NPUCYTCTBUEM B UX
cocTtase Auokcuaa kpeMHusi. CoenHEHNs KpeMHUS B OpraHU3Me YenoBeka y4acTBYIoT
B XVUPOBOM 06MeHe, (hopMUPOBaHUM UMMYHUTETA, COXPaHEHUW 3MacTUMHOCTU KOXu. B
OpraHvaM Yyenoseka KPEMHWUI MOCTYNaeT B OCHOBHOM C pacTUTENbHON NuLen (rpeyka,
chbacornb, ropox, Kykypysa, 4e4yesuua, niieHuLa u oBec).

®usunueckue cBoicTBa. J[Hokcu KpeMHus — OeclBeTHOE, B BOJI€ HEPACTBOPHU=
MOg, TYTOILIaBKOE TBepoe BemecTBo. [Ipu 3aTBepieBaHUK pacIUIaBIEHHOr O KBapIia
obpasyercs aMmopdHas Macca, Ha3EIBAEMas K8APYeBbiM CIEKIOM.

Crpoenue. [1o cBoiicTBam quokcu kpeMHUS Si0; pe3ko OTIMYAETCS OT JUOKCHIA
yrnepoga CO,. Hanpumep, eciu AMOKCHI KPEMHHUS IUIABUTCS IPH TEMIIEpaType
1728°C, To tBepapiit CO; (“cyxoi nex”) cybmumupyercs npu —55,6°C. [Ipuunna
9TOTO0 KpPOETCS B Pa3iMYUM HX KPHCTAIUIMYECKOTO CTPOCHHSA: €CIH JHOKCHI
yriepoga CO; B TBEPJAOM COCTOSIHUM HMMEET MOJICKYJIsipHOE crpoeHue (b), TO
nuokeu kpeMaus Si0; HIMeeT aTOMHOE KPUCTA/UIMYECKOE CTPOCHHUE (2).

IlosToMy cocTaB IMOKCHIA KpEMHHUS cleayeT uzobpaxats Kak (Si02),. OnmHako,
00BIYHO, [UIs YIIPOIEeHHs ero GopMyity 3anuckBaloT Kak SiOs.

Xumuyeckue cBoicTBa. JJHOKCHI KpeMHUsA — Kucromubii okcud. OH obanaer
06wuMU c80licmEaMmy KUCIIOTHBIX OKCHIOB U CHeYUpUYECKUMU CEOUCMBAMU.

I. Kak KHCIIOTHBIH OKCHJ OH IIPH CIUTABJICHUH CO IIEJI0YaMH, OCHOBHBIMU OKCH~-
JlaM 00pas3yeT COJIM METaKPEMHUEBON KUCIIOTBI — CUMUKAMbL (MemaCUIuKamaot):

Si0; + 2NaOH - Na,Si0; + H,0 Si0, + Ca0O— CaSiO;

II. Cneyudghuueckue ceoticmea. 1. B oTnuuue OT MHOTMX JAPYIMX KHCJIOTHBIX
OKCHJIOB, TUOKCH/ KPEMHHS HE pearupyeT ¢ BOAOM.
2. Jluokcu KpEMHHS pearupyer ¢ GTOpOBOAOPOIHON KUCIOTOW. DTa peakius
UCIIOJNIB3YETCS JUISl HAHECEHHS Ha MOBEPXHOCTH CTEKIIA Pa3iIMYHbIX Y30POB:
Si0; + 4HF — SiFs + 2H,0

ITo 5Toi npUYMHE 3Ty KMCIOTY XPaHAT HE B CTEK/ISIHHOM, a B IUIACTUKOBOH 1OCY/I€.
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3. Kak Heneryuuii OKCHJI, IMOKCH KPEMHHS IIPH BBICOKOHM TeMIlepaType BBITEC-
HACT MHOTHE KHCJIOTHBIC OKCHJIBI M3 X COJICH:

Si0, + CaCO; 5 CaSiOs + CO,T
3810, + Ca3(PO4); —L-53CaSiO; + P,0sT

Crpoenne. CocTaB METaKpEMHHEBOH KHCIOTHI YCIOBHO H300pakaloT Kak
H>Si0s3. B neiicTBUTENBHOCTH, B PACTBOPE OHA CYLIECTBYET B BHJIE CMECH pa3iiky-
HBIX KPEMHHEBBIX KHCIIOT 6osee cioxkHoro cocraa nSiO; mH,0 wim (H2Si03),.

A
Ho—?i—o— i—..0—Si—OH wm (H:SiO),

OH OH OH

IHonyuenne. ITockonpKy JHOKCHA KPEMHHUS B BOJE HE PaCTBOPSETCS U C HEH HE
pearupyer, TO METaKpeMHHEBYIO KHCIIOTY IIOJy4aloT KOCBEHHBIM ITyT€M — JIEW-
CTBHEM KHCJIOT Ha PaCTBOPHI €€ PACTBOPUMBIX COJICH:

Na,Si0; + 2HCIl — 2NaCl + H,SiOsd

dusznyeckue cBoicTBa. MerakpeMHUeBasi KUCI0Ta B BOJIE, MOXKHO CKa3aTh, HE
pacTBOpAETCS; B BOAE OHA 00pa3yeT owceneobpasblil KOAIOUOHBLU PACMEOP.

Xumuyeckue cBoiicTBa. [IocKoNIbKY MeTakpeMHHEBasi KUCIIOTa B BOJE HE pa-
CTBOpSETCS, TO OHA B BojIe He 06pasyer nonos H'. ITosToMy, oHa Kak oueHb cnabas
KHCJIOTa, B pacTBOpPE HE MEHSAET IBET HHANKaTopa. OHa crabee yroJpHOM KHCIIOTHI.
IToaTomy yronpHas KHCIIOTa BBEITECHSAET U3 PACTBOPUMEIX CHIIMKATOB METaKPEMHHU-
€BYIO KHCJIOTY. Brijenstomascs B BUJE CTyIHA METaKpeMHHEBasi KUCIIOTa, pacTBO-
PAETCS TOJIBKO B IEIIOYAX:

Na,Si0; + CO; + H,0 — H,Si03{ + Na,CO;
H,Si0; + 2NaOH — Na,SiOs; + 2H,0

[Ipy HarpeBaHMH WJIH BHICYLIMBAHHH, METAKPEMHHEBasA KHCJIOTA, MOCTEIICHHO
Tepsis BOLY, IPEeBpaIlaeTcs B aMop(hHbIH JUOKCUI KpeMHHUS (CHIMKAreIb):

H,Si0; -5 Si0, + H,0

CuMkaresb, Kak BBICOKOIIOPUCTOE BEILIECTBO, HCIIONB3YETCs B KaUeCTBE aficopOeHTa.

Conu MeTakpeMHHEBOH KUCIIOTHI HA3BIBAIOTCS CUTUKAMAMU (Memacuiukama-
Mmu). MHOTHE U3 CHIMKATOB TyromiaBku. KpoMe CHIMKAaTOB HaTpus W Kauud,
OCTaJIbHBIE B BOJE NPAKTHYECKH HE pacTBOPAIOTCA. CHIMKAT HATPHUS M CHUIIMKAT
KaJIHsI HA3bIBAIOT PACMEOPUMBIMU CIEKNAMU, @ UX KOHIIEHTPHPOBAHHBIE PACTBOPEI
— orcuokum cmexnom. Kak comu cnaboil KUCIOTEI, UX BOAHBIE pacTBOPHI IO IBEpra-
I0TCSl TUAPOJIM3Y M IIPU ITOM IPOSIBISIOT INEIOYHYIO peakuuio. M3 cuiukaToB cu-
JIMKAT HATPpUA UMEECT fOonpIoe IMPaKTHYECKOEC 3HAYCHHUE.
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Wkartynka svanmi « B NPOMBILUNEHHOCTU CUNMKAT HaTPUA NOMyYaloT cniaBneHnemM
KBapLEeBOro necka ¢ cogon u AencTBneM Lenoyen Ha aMopdHbIN ANOKCUA KPEMHUS:

SiO2 + Na2C0O3 —— NazSiOs + CO2T SiO2 + 2NaOH — NazSiO3 + H20

Kunakoe crekio TNPHUMEHAIOT IPHA U3IOTOBJICHHHU HET oploqeﬁ TKaHH, APEBECHBIX
n3,uenn171, 6YMaI'l/I Ono HCIIOJIB3YETCA B KQUECTBEC CHIIMKATHOI'O KIICA, a TAKXKE IIPH
H3IOTOBJICHHH KHCIIOTOYIIOPHBIX OETOHOB.

KnioueBbie * KBapy * MeTakpeMHMeBasi KUCINoTa * CUWIIUKAThbI * XUOKoe CTeKno *
cnosa

_ MNpumeHeHMe U NpOBepKa 3HaAHUM

1. Uto omuboyHO A1 JHOKCHIA KpeMHusi?
A) cocTaBiisieT OCHOBHYIO 4acThb IeCKa
B) pacrBopsieTcsi B IUIaBHKOBOH KHCJIOTE
C) xpHcTaUIBI HAa3BIBAIOT KBapLEM
D) uMeeT MoneKyIApHOE CTPOCHHE
E) muiaBuTCS 1IpU BBICOKOH TeMIeparype

2. Kakoe BhIpazeHHe He OTHOCHTCS K MeTaKpeMHHEBOH KHcI0Te?
A) npy HarpeBaHUM pacnaJaeTcs Ha 1Ba OKCUA
B) BozHBIH pacTBOp OKpaIIMBAET JaKMYC B KPaCHBIH I[BET
C) cnabee yronbHON KHCIOTBI
D) conu Ha3BIBAIOTCS CHIMKATAMM
E) B Bojie oOpasyer KOJUIOHIHBIH PacTBOP

3. 3aBepmmTe CXeMbI H YKAKHTE YPAaBHEHHS OKHCIUTEILHO-BOCCTAHOBHTEIBHBIX PeaKIuii.

1. Si02+ Mg ——> 2. Si02 +3C—> 3. Si02 + 2NaOH —->
4. SiO; + 4HF — 5. Si02 + CaO ——» 6. SiO2+ NaxCO3 ——»
4. 3aBepmETe CXeMbI PeaKIHii, NPOTeKaHHE KOTOPBIX BO3MOKHO.
1. NazSiO; + 2HCl —» 2. CaSiO; + NaCl » 3. NaxSiO; + H20 + CO2 —
4. Na;SiOs + H.0 — 5. Na;SiOs+ CaCl —»

5. 3anepmu’re CXeMbI peaxnm‘i, NPOTeKaHHEe KOTOPBIX BO3MOKHO.

1. SiO2 + H>0 =
2. K2Si0s + 2HC] —
3. K2Si0s3 + H2CO3—

6. Ilepeunciure ¥ 00BACHATE O0IIME H OTIHYHTEIbHBbIC 0COOCHHOCTH KBapLEBOro Iecka H
CHUIHKAreJIs.

7. Onpegennre Bemecra X, Y u Z. Si i) Si02 %&—) NazSiOs +—Z) H:Si0s.

8. CocraBbTe YPaBHCHHA pealumii NOJYYCHHHA CHUIMKATA KaJIHfd H3 JHOKCHJAa KpCMHHHA
ABYM#H crnocodamu.

9. CocTaBbTe ypaBHeHHE peaKIHH, NPOTeKAIOMieH NMPH TPaBJICHHH CTekja (HAHECCHHH
Y30pOB Ha CTeKJIe).
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nPMPOﬂHbIE COEAUHEHWUA KPEMHUA U UX NPUMEHEHUE B
TEXHUKE

P._ Ha ocHoBe kakoro npu-
POAHOro coeiHeHUs
KPeMHUs NI0AM elle B
KaMeHHbIW BeK uarotae-
nvBanu opyavs Tpyaa?

‘ AesaTenbHOCTb W3yueHue cBONCTB 0ObIYHOrO cTekna

O6ecneyeHune: 4 TOHKOCTEHHbIE CTEKNSIHHbIE TPYOKWU ANMHHOWM 56 cM 1 guameTpom 56

MM, rBO3Y TAKOW € ANUHbI, CIMPTOBKA UMK ra3oBas Nnamna, KOHUEHTPUpPOBaHHasA consHas

KWCIOTa U KOHUEeHTpupoBaHHbI pactBop NaOH, ctakaH, Ha % 3anonHeHHbIn BOAOMN.

Xoa pabotbi: OnycTute OAHY CTEKNSAHHYIO TPyOKy B CONSHYI KUCMOTY, APYryio — B

pacTBOp LUeno4u n B TeveHne 1=2 muHyT Habniogaite 3a Tpybkamu. [lepxxa oaunH KoHeL|

TpeTben TpyoKku B pyke, APYroi ee KOHeL HarpeinTe Ha CNupTOBKe A0 KPaCcHOro KaneHus

1 BbLICTPO 3TOT KOHeL TpyGku onycTuTe B BOAY B CTakaHe.

TOYHO Tak e nocTapanTech OAUH KOHEL| rBO3As HarpeTb A0 KPAcHOTO KaneHus.

4-10 CTEKNSAHHYI0 TPYBKy, Aepxa PYKOI 3a KOHLIbI, HarpeiTe nocepeauHe 4o TeX Nop noka

CpeaHsisi YacTb ee He pacnnaBUTCA U He NOBUCHET.

O6cyaute pesynbTaTthbl:

= MOXHO N cka3aTb Ha OCHOBaHWM OMbITOB, YTO CTEKIO = XMMUYECKU MHEPTHOE BELLEeCcTBO?

— MNouemy cTeknsaHHYo TPYBKY yaarnoch HarpeTk A0 KpacHOro KaneHusl, a rBo3ab — He yaanoch?

— YTt0 NnpousoLwno ¢ packaneHHbIM KOHLOM Tpybku, koraa ee onyctunu B Boay? Kak Bbl
o6bscHUTE 3TO ABNEHWe?

— Bce nu Tunbl ctekon Tak noeenu 6bl cebs npu onyckaHun B Bogy?

— Wcnonb3yeTcs N B TEXHUKE CBOWCTBO CTEKON PasMsryaTbCs U NNaBUTLCS NPY Harpesa-
HUN?

|

JInoKcH KpeMHHs M pa3iM4YHBIC CHJIMKATHI cocTaBiAloT 90% Maccel 3eMHOM
KOpbI. [IpHpO/HbIC CUTHMKATBI KIMEIOT CIIOKHOE CTPOCHHUE U cOCTaB. HYacTo uX COCTaB
3aMHCHIBAIOT B BH/E OKCHIOB, HATIPUMeEP,

noneoii mmar K,0°Al05:6S10,
xaomuaur  Al,05-2Si0,:2H,0
Cwmkaresl, copepaliue B CBoeM cocraBe okcup amomuuus AlLO; Has3bBaioT

amomocunuxamamu. Hatippumep, nonegoui winam, Kaonurum — aOMOCHWIHMKATEL. I opHbIC
NIOPO/IBI B OCHOBHOM COCTOSAT M3 KBaplia, IOJIEBOTO INTIATa M JPYTHX ATFOMOCHIMKATOB.

ATIOMOCHIIMKATHI {

. Lkarynka ananni « [OpHble NOpOAbl, HAaNPUMep, NONeBoN LNaT, Co BpEMEHEM noa
[AeicTBMEM TemnepaTypbl, BNark v yrieKkncnoro rasa nocTeneHHo paspyLuaoTcs.

K20-Al203-6Si02 + 2H20 + CO2 — Al203-2Si02:2H20 + K2CO3 + 4SiO2
noneeow wnat KaONUHWT notatu KpemHeseM

[NaBHbIN NPOAYKT PA3fOXEHUS — MUHEPAN KaO/IUHUM — OCHOBHAs COCTaBHas 4acTb
6esoli 2n1uHb!. Mpy pasnoXeHUM ropHbIX Nopog 06pasyrTCa TakKe COMU U NECOK.

138



(=]

HpﬂpOlIHbIﬁ JAAOKCH]] KDEMHHUSA, CUIIMKATBI U I'NIMHA — OCHOBHBIC BH/BI CBIPbS
CUTUKAMHOU NPOMBIUIEHHOCMU.

M3 npomyKTOB CHIIMKAaTHOH NPOMBINUIEHHOCTH Haubolbliee 3HAYEHHE HMMEIOT
cmekno, yemenm u kepamuka (kupnuy, gpapgop, paanc u U3aenus U3 HUX).

Crexno. CoctaB okonnozo cmekna Boipaxaror dopmyinod Na;O:-CaO-6Si0; wm
Na,Si03-CaSi03-4Si0;. Ero nomygarot crutaBineareM mpu 1500°C cozpl, H3BECTHAKA U
KBapLEBOro 1ecka (1mecok 6epercs B u3bbITKe). BHauae 06pa3yoTcs CHIMKAThL:

Na,COs;+ Si0;—t5 Na,SiOs + CO,T CaCOs+ Si0, -4 CaSiO; + CO,T

KOTOPEBIC najnee, CMEIINBAasACH C H30BITKOM AUOKCH/IA KPEMHHA, 06pa3y}oT CTCKIIO!:

Na,Si0; + CaSiOs + 4Si0; —45 Na,Si03-CaSi03-4Si0; obsrumoe okomHOe cTekT0
o Y
katynka anandnii « B NpoM3BoacTBe NPOCTOroO CTeKna, npyu HeobXoanMocTH, coay
" | sameHsitoT cMecbio cynbgata HaTpus U yrns. B aTom cnyyae cunukat HaTpus obpa-
3yeTCA N0 ypaBHEHMIO:

2Si0; + 2Naz2S04 + C —— 2NazSi0; + COT+ 2S0,T

JLnst osmy4eHust CTeKoJI co crielM(pUIeCKUMHU CBOHCTBAMM, COCTAB HCXOIHOH CMecH
u3MeHsI0T. Tak, eciu B UCXOIHOW CMECH COIY 3aMEHHTDH MOTAILIOM, ITOJIYYaloT my2o-
nnagxoe (XUMHUYECKOE, KamueBoe) cmekio (yp. 1), eciy JONOIHUTEIBHO e1e 3aMEHUTh
n3BecTHAK okcuzioM cBuHLA(Il), obpasyercsi CTeKI0, CHILHO NPETOMIISIONIee CBET U
Ha3bIBaeMoe xpycmanvivim cmekiom (yp. 2):

(1) K2CO;3 + CaCO; + 6Si0; -5 K,0-Ca0-6Si0; + 2CO,T

XUMHYECKOE CTEKIIO

(2) K2COs +PbO  + 6Si0, -5 K,0-PbO-6Si0; + CO,T
XpYyCTaJIbHOE CTEKIIO
JIns mony9YeHus IBETHBIX CTeKol (a U b), B HCXOAHYIO cMeCh H00aBIISAIOT 1BET-
Hble Okcuiel MmetamwioB. Hanpumep, oxcun xpoma(lll) Cr,O; npumaer crexiry
3eneHsid uBeT, okeua kobansta(Il) CoO — cunmii uset, okcua meau(Il) CuO — cune-
3€JICHBIN IIBET.

(b)

Ecnu B pacrmiiaBieHHOE CTEKIO J00aBUTh HEOOJIBIIOE KOJIUYECTBO MEIKOpas3-
JpoO6IeHHOTO 30J10Ta, TO 06pa3yeTcs ApKO-KpacHOe — pybuHoeoe cmekio.
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Crexio, momydeHHoe u3 guctoro keapua (Si02), Ha3bIBAIOT KAPYEBbIM CIMEKIOM.
B oTiiume ot 06BIYHOTO CTEKIIa, KBApLEBOE CTEKIIO MaJI0 H3MEHAETCS B 00BEME IIpH
HU3MEHEHHH TemiiepaTypsl. [109TOMy U3 HEro M3rOTaBIMBAIOT 1aOOPAMOPHYIO NOCY-
dy. KBapueBoe CTEKI0 XOpOIIO MPOMyCKaeT yIbTPa(rOIETOBBIE JIy4d. DTO €ro
CBOMCTBO UCIIONIBE3YETCS B KBAPIEBEIX JIaMIIax, IPUMEHSIEMEIX B MEIUIMHE.

Cmexno — amopHoe TBep/0e BemecTBo. [Ipu HarpeBaHHH OHO pa3MArdaerTcs, |
eMy MOXHO NpuIaTth Mo0yio ¢opmy. U3 cTexia H3roTaBiIMBalOT OKOHHOE CTEKIIO,
CTEKJIIHHBIE BOJIOKHA, XUMHYECKYIO IIOCYy ¥ Pa3IMIHbIC U3ACIHS.

Bbl‘lﬂCJlelllHl, CBfI3aHHBIC C COCTABOM OKOHHOI'O CTEKJIA

3Hasi, 9TO Ha MPOU3BOJCTBO OKOHHOT'O CTEKJIa 3aTPa4eHo 3,6 T ecKa, BEIYMCIINTE Mac-
cy (t) obpasosaBmerocs crekia. M{(Na;O-Ca0-6Si0;) = 478, M((Si0O;) = 60.

Pemenue:
Ha ocnoBanuu ¢popmyiisl crexiia Na,O-CaO-6SiO; MokeM 3amucaTh:

o6paszeuy

eci u3 (6-60) kr SiO; —  obpasyercs 478 kr crexia
To U3 3600 kr Si0; — MOJIYYHM X KT CTEK/Ia

_ 3600 kr-478kr

- 360

3amaga. CKOJIBKO KWJIOTpaMMOB Kaxoro u3 ucxoansix Bemects (CaCOs, NayCOs,
Si0;) mnotpebyercs ans mpousBoacTBa 956 KI  OKOHHOI'O CTEKJa.
M;(CaCOs) = 100, M(NayCO3) = 106, M(Si0;) = 60.

x = 4780kr = 4,78 T

IemenT. CutMKaTHBIN HEMEHT WM MOPTIAHALEMEHT — BXKHEHIIUI CTPOUTEI b=
Heli Matepuan. OH npexacraBiaseT coboi 3eneHOBaTO-cephlii mopomok. Ero
NOJIy4al0T 0OKMIOM M3BECTHSAKA M IIMHBI B CIICHMAIBHBIX BpAILAIONIUXCS IeYax.
ITomy4deHHBIH NPOAYKT 00KHra Ha3bIBAOT KauHKepom. KIIMHKep 1mocie oXIaxeHus
M3MENIbYaloT B TOHKUI IOpomoK. B ero cocras BXOIAT, IIaBHBIM 0Opa3oM, CHIIU-
KaThl ¥ ATIOMHHATHI KaJIbIHS, KOTOpBIE 00pa3yIoTcs B pe3yJIbTaTe B3auMOACHCTBHS
IIPOZYKTOB Pa3JI0KCHUSA U3BECTHAKA U IJIHHBL:

CaCOs —45 CaO + COzT Ale3'2$i02‘2HzO—t—)Ale3 +2Si0, + 2H,0
H3BECTHAK IIIMHa
Ca0 + Si0; - CaSiOs Ca0 + ALLOs LEN Ca(AlO;):
METACHIIMKAT KaJbI[Us METaaTIOMHHAT KaJbIUs

IemeHT Hcnonp3yeTcs B IPOU3BOACTBE OeTOHA U kene300eToHa.

Wratynka ananmi » 3aTBEpAEBaHNE LieMEHTa CBA3aHO C B3aUMOAEWUCTBUEM CUMU=
KaToB U antoMUHATOB, COCTaBMSAOLLMX LLEMEHT C BOAOW, NPUBOASILLUM CO BPEMEHEM K
obpasoBaHuio kKaMHenogo6bHoM Macchbl.

Kepamuxka. Kepamuyeckue H31€IUs H3rOTOBIMBAIOT U3 IUIACTHYECKON MacCHI,
obpa3syroniencs Ipy CMEIIMBAHUK IJIMHBI ¢ HEOOIBIIMM KOJIMYECTBOM BOJbI. IIpH-
JIaB IUIACTHYECKOH Macce HYXHYH (OpMy, BHICYIIHB €€, u3/iene O0KUrarT npu
BBICOKOH TemmnepaType. B xoze o6:xura usenue npuobperaet npounocts. M3 6emoi
IJIMHBI U3rOTaBIMBAIOT (haphopoBsie N (GasHcoBbIe H3aenus (¢ u d).
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KnioueBbie * NONIEBOM LUNAT * KAOSIMHUT * CUITUKATHasA NPOMbILLIIEHHOCTD ©
cnoea CTEeKI0 * eMEeHT * KepaMuka *

_ lMpumMmeHeHue U NpoBepKa 3HaHUIA

1. Kakoe BelecTBO He HCIOJIb3YeTcs KAK ChIpbe B CHIIHKATHOM NMPOMBIILIEHHOCTH?
A) Al05-28102-2H.0
B) Na.CO;3
C) Si0
D) CaCOs
E) CaS0O4:2H20

2. YKkaKuTe ChIpbe, HCIOJIb3yeMoe B IPOH3BO/ICTBE 0OBIMHOI0 CTEKIa.
A) KBapLEBblii IECOK, CO/Ia, H3BECTHAK
B) xBapueBslii ecoK, MoTaIll, U3BECTHAK
C) kBapLeBbIi IECOK, CO/la, IIOTALT
D) rnuHa, norani, H3BECTHSIK
E) xBapueBbIii necok, riMHa, MoTanl

3. O0:xMroM KaKoi cMecH MoJIy4aioT opTaHaueMenT?
A) CaCOs + AL203-28i102°2H20
B) K2COs + CaCOs + SiO2
C) CaCO; + SiO:2

D) NaCO; + CaCOs + Al205-2Si02-2H.0
E) NaCO; + CaCOs + SiO2

4. CiuiaBiIeHHEM KaKHX BeIeCTB MOJIy4al0T TYTOILIaBKoe CTeKI10?
1. K2CO:s 2. CaCOs 3. Si02 4. Na:SiO;

5. CTek10, EMEHT ¥ KepaMHKa — POAYKTHI KaKOH MPOMBINLICHHOCTH?

6. IIpu OTCYTCTBHH COABI B MPOH3BOACTBE OKOHHOIO CTEKJIa KaKoil cMechI0 ee 3aMeHAIT?
CocTaBbTe ypaBHeHHE COOTBETCTBYIOLIEH PeaKIHH.

7. llepeuyncinre XapaKTepHble 0COOEHHOCTH XPYCTAILHOI0 H KBapIeBOro cTeKoJI.
8. CocTraBbTe YpaBHeHHS NpeBpaleHu.
Si— Si02 —2 K2Si03 —» HSi0s —4» Si02 — Si
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CY occsusounc sananna ]

1. Ykaxure omi004HOE BHICKA3bIBAHUE OTHOCHTEIbLHO MOHOOKCH/IA YIJIepo/ia.
A) ras, jierde Bo3ayxa B) coeunsercs ¢ reMori06MHOM KpOBU
C) ra3 Ge3 3amaxa u 1Bera D) KHCIOTHBIN OKCH,
E) ouensp s10BUTHIIH

2. IlepenuminTe CXeMbI B TETPa/Jb H 3aBEPUINTE HX.
1. CO + NaOH — 2.CO; +NH3; —» 3. Cpacxy + H2O(nap) ——
4. Si0;+ Mg—» 5.8i0, +3C 1> 6. SiO; + NaOH —

3. Yo ommub09YHO A5 AMOKCH/IA yriiepoaa?
A) onpenensIoT U3BECTKOBOH BOJOM
B) pearupyet ¢ MaraueM
C) HE NPUMEHSACTCA JIJIs1 BOCCTaHABJICHHA OKCHIOB METAJIJIOB
D) B mpupoae obpasyetcs B xoe GOTOCHHTE3A
E) ¢ Boztoii pearupyet o6patuMo

4. IlepenumnTe cXeMbl BO3MOKHBIX PeaKIHil B TeTpaJb U 3aBepIIATe HX.
1. Na,SiOs +2HCI —» 2. CaSiO; +KCl —

3. NaySiO; + H,O + CO; —» 4. Si0, + H,0 LN 5. NaySiO3;+ CaCl; —»

5. Kakue BbIpakeHHs] OTHOCATCS K yriaepoxy?

. obpa3syer camoe TBep0€e IPHPOTHOE BEIIECTBO

. 0bpasyer HanboJBIIIEE YHNCIIO COSTHHEHHH

. B OCHOBHOM COCTOSIHHH €T0 aTOM MMEeT 2 HeCIIapeHHbIX JTIeKTPOHA
. HIMeeT HECKOJIbKO aJUIOTPOITHBIX MO M (HKAIIHIHA

. BOCCTaHaBJIMBAeT OKCHIbI METAJLIOB

6. ¢ MeTaitamu 06pasyeT KapOuas!

L S O S

6. IlepenuniuTe B TeTpaab CXeMbl peaKiHii, M0 KOTOPHIM F'HAPOKAapOOHATHI MpeBpa-
IAI0TCSl B KApOOHATDI, H 3aBePUIMTE HX.
1. Mg(HCO3), —» 2. Ca(HCOs); + Ca(OH), —>
3. Ca(HCOs); + HCl > 4. NaHCO; + CO; + H,O0 —>
7. YKaKkuTe BHICKA3bIBaHUS, BEPHbIC OTHOCHTEJIHHO MeTAKPEeMHHEBOM KHCJIOTHI.
1. mpu HarpeBaHWH pacHajaeTcs Ha Ba OKCHAa 2. ciabee yroJbHOH KHCIIOTHI
3. B Bojie 0Opa3yeT KOJUIOMIHEIH PacTBOp
4, HAaTPHUCBBIC H KAJIHCBBIC COJIM HA3bIBAOTCA paCTBOPHMBIMH CTCKIIAMH
5. obpa3zyercs mpuCOeaUHEHHEM BOABI K JHOKCHAY KPEMHHA

8. HepemmmTe B TeTPaab CX€MbI BO3MOKHBIX pealclmii H 3aBepLIHTE HX.
1. Na,CO3; + H,Si0;5 — 2. NaySiO; + H,CO3— 3. SiO, + HF —»

4. Si0, + CaO —— 5. Si0,+ Na,CO; ——

9. YkaxuTe COCTaB 0OBIYHOIO CTEKJAa H CXeMbI pealclmii, KOTOpPbI¢ MPOTEKAKT NpPH
NOJTYYCHHH CTEeKJIA.

1. CaCO; + 8i0; = 2. CaSiO; + CO, —4» 3. Na,0-Ca0-6SiO;
4. Na,COs + SiO,— 5. NaySiO; + CO,—> 6. Na;Si03-CaSi0;-48i0;

10. Cxo/1bK0 JIHTPOB MOHOOKCH/IA Yrjiepoja (H.y.) norpedyercs IVisl II0JIHOTO BOCCTAHOB~
Jgenus 400 r oxcuaa memu(Il)? M/(CuO) = 80.
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BBEOAEHUE

B OPFAHUYECKYHO XUMUIO
3HAKOMCTBO C MPOCTEMLLIMMM
OPMAHWNYECKVMMN COEANHEHMAMM

m LITO U3YYHAET OPTAHUYECKAA XUMUA

& _yro o6LeauHseT NPoAYKTLI MUTaHWUSA, TOMNMUBO, NPUPOAHLIE BONOKHA, MoloLMe
. CpeacTBa, XUphbl, 6enku?
— CyLuecTByeT Ny CBA3b MeXAy HeopraHM4eCcKMMM U OpraHM4eckMMm BelecTBammu?

BemecTBa, u3y4aeMble O CETOJHSIIHErO OHS, HAa3bIBAIHCh HEOPTaHUYECKHUMH
BCIICCTBaAMH. Haqm{au C CCTOJIHAIINHETO JAHsA, BbI 6y,uere 143yanL oprammecxne
BCIIECTBA.

B Hacrosiiee BpeMs u3BecTHO Ooee 25 MUUIMOHOB OPraHHYECKHX BEIECTB, KOTO-
PBIX, TI0 CPABHEHHIO C HEOPraHWYECKHMH BEIIECTBAMH YHUCJIEHHOCTHIO OKOJIO 1 MHII-
JIMOHA, HAaMHOTO OoJbIne. PaccMOTpUM OIHY M3 0COOCHHOCTEH OPraHMYECKUX COC/IH-
HCHUMH.

AeaTenbHOCTb CocTaB opraHu4eckux coeuHeHun

CpaBHWTE COCTaBbl OPraHUYeCKMX U HEOPraHUHYEeCKUX COeAVHEHUI U OTBETLTE Ha BOMPOCH.

Heopranmecxne coeguHeHuA
H20 [ CaC: | NHs | CO: | NaCl | H2804 | HF | AICI | NaOH | SiOz | KI | H2COs

OpraHuyeckue coeuHeHUA

C12H22011 CH3COOH CH4 CeH120s C2HsOH (CH3)2.CO
(caxap) (ykcycHas k-T1a) (meTan) (rntoko3a) (aTunosbiit cnupT | (aueTor)

- Bxogwut nu B coctae Bcex HEeOopraHn4yeckux sewecTs KaKOW=TO OAWH U3 ANeMEeHTOB?
— Kakow anemeHT Bceraa NpUCYTCTBYET B COCTaBe OpraHn4eckmnx Bewjects?

— Kak MoXxHO Ha3BaTb opraHun4yeckue coeauHenun?

— Umetot nn opraHun4yeckue coeanHeHua gpyrme o6wme ocobeHHocT?

W3 ypokoB GHOIIOTHH BbI 3HAeTe, YTO BeIleCcTBa, 0Opa3youe pacTUTEIbHbIE U
JKHBOTHBIE OPTaHU3MBI, B OCHOBHOM SIBIISIOTCSI OPraHWYECKHMH BellecTBamMu. B or-
POMHOM KOJHYECTBE OPraHMYECKUE BEINECTBA CHHTE3UPYIOTCH M UCKYCCTBECHHBIM
nyTeM. B IpOMBINUIEHHOCTH JUISL IIPOU3BOJICTBA OPraHMYECKHX BEIECTB B 00JIb-
IIMHCTBE CIIy4aeB B KAYECTBE MCXOIHOTO CHIPbS UCIIONB3YIOT HE(Th, IPUPOIHBIH
ra3, KAMEHHBIH YToJIb, IPEBECHHY, a TAKXKE CEIbCKOXO3AHCTBEHHBIE MPOAYKTH U
OTXO/IbI CEBCKOXO35MCTBEHHOrO MPOM3BO/ICTBA.

JlpeBecuHa, IPOAYKTHI MUTAHUS (MACHBIC ¥ My4YHBIC M3JeNus, iIa U 1p.), BO-
JIOKHA ¥ TKaHHU, MOIOIIIE ¥ KOCMETHYECKHE CPEICTBA, MHOTHE JIEKAPCTBEHHBIE TIPe-
aparsl, MJIaCTMACChl, Kay4yKH, TOIIMBO, XKHPBI, YIJICBOIbI, dUPHBIC Macia U Jp.
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SIBTIAIOTCS OPraHUYECKUMH BEILECTBAMH HIIM IPOIYKTaMH, MaTepHalaMH U H3/ie-
JMSIMH U3 OpTraHUYECKUX BEIECTB (2).
gi— —
(a) OpraHuyeckue =
BellecTsa,
NpOAYKThI, Ma-
Tepuarbl U U3-
[enusl N3 HUX.

K

» Cocmas, cmpoenue, c6oticmea u cnocobbl NOIYYeHUs: OP2AHUYECKUX COeOuHe-
HUll u3yuaem pazoen Xumuu, Ha3vléaemvlil OP2AHUYECKOU Xumueil.

[Tockoneky OpraHndeckue COSAMHEHHS SBISIOTCS COSIUHEHUSIMH YTIIEpoa, TO
Op2aHUYECKYI0 XUMUIO MOXHO TaKXKe Ha3BaTh Xumuell coeOuHeHull y2nepooa.

katynka snanmi « HekoTopble coeauHeHuns yrnepoaa — okcudbl yanepoda, yeons-
Hasi Kucrioma u ee conu, kapbudbl Memarsios NPOABNAIOT CBOWCTBA HEOPraHNYeCKUX
COeanHEeHWI; NOATOMY OHU M3y4aloTCs B pasferne HeopraHMYeckon XuMun.

Ilo IIPOUCXOXKIACHHUK OPraHUYECKHUE BEILIECTBA YCIIOBHO MOXKHO IIOAPA3ICIIUTh
Ha npupodubte, UCKYCCMEBEHHblE U CUHmMmemMU4YecKue opeanudecKue COeOUHEeHUS.

LLikaTynka aHaHumn

* K npupoaHbIM op-
raHu4yeckum coegm-
HEHWUSIM OTHOCATCS
pacTuTenbHble U
CNUBOYHbIE Macna,
HedTb, NPUPOAHLIN
ras, NpUpoaHbINA
Kay4dyk u ap. OHu
TaKKe BXOASAT B CO=
cTaB LWepCTu, Msca,
snya, cobipa, ape-
BECWHbI, (PPYKTOB 1
OBOLLEN.

* UckyccTBeHHbIe opraHu-
Yeckue CoeIMHeHus no-
ny4atwT XUMUYECKON ne=-
pepaboTkon NPUPOAHbLIX
OpraHNyeckux BeLLecTs;
Hanpumep, aueTtaTHble 1
BWUCKO3Hble BOSOKHA, He-
ropto4me KMHo- n oTo-
maTepuansl, 6e3abiMHbIN
NOpOX — UCKYCCTBEHHbIE
opraHu4eckue coeauHe-
HUSA, NOJyYeHHble npe-
BpalleHneM Lennionosbl.

* CUHTeTUYeCcKune opraHuye-
CKue coeaguHeHust nony4va-
HOT CUHTETUYECKUM NyTEM —
nyTeM COeMHEHUs Mnpoc-
TbiX Monekyn B 6onee
cnoxHble. Hanpuwvep,
peauHa, MotoLme cpea-
CTBa, NleKapCTBeHHbIe
npenaparbl, CUHTETU=
YeCKUI KayuyK U BOSOKHA,
nnacTMachl — CUHTETUYEC-
Kue opraHu4eckue coeauv-
HEeHUs.

B coctaB opraHMyYecKHX COEIMHEHHH KpOMe aTOMOB YIJIEpO/Ia, Yallle BCero BXo-
JST aTOMBI 8000poda u kuciopooa. OpraHuYecKue COeIMHEHHS MOTYT TAKXKe CO-
JIepXXaTh azom, Gocghop, cepy, 2anozeHsvl, MEMALIbL A P APYTUX STEMEHTOB.

[IpocreHmmMu 110 COCTaBy OPraHUYCCKUMH COCAMHEHHSAMH SIBIISIOTCS YIIIEBO-
JIOPOJIBI — COEJAMHEHMUs, COCTOSALIME M3 YIIIepoja U BOAOPOjIa, HAIPUMEpP, METaH
CH,, npomnian Cs3Hg, 6yran C4Hio 1 ap.

K opranu4eckuM COEIMHEHHAM, COCTOSAIIMM H3 YTJIEPO/Ia, BOJAOPOAA U KHUCIIO-
poxa, orHocsaTes 3tuioBsii criupT C;HsOH, aueron (CH3),CO, ykcycHas KucioTa
CH;COOH, rmoko3a Cs¢H1206 1 11p.
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AMUHOKHUCIIOTHI M O€JIKH — OpraHMYEeCKUe BEIIECTBA, COACPIKAIINE, B OCHOBHOM,
4 snementa —C, H, O u N.

Wrarynka ananni » flo XIX Beka BellecTsa rno nNpovcxoXaeHuio noapasaensani Ha
HeopraHuyeckue U opraHuyeckue. CHATANOCh, YTO OpraHUYeckue BeLecTBa Henb3s
CUHTE3poBaTh B nabopaTopuu; oHWM 0BpasyloTCs B XUBbLIX OpraHu3mMax rnog BAvsiHUeM
“YU3HEHHOM cunbl” (8Bumanucmuyeckas Teopusi). OfHako, Hemeukue yyeHble — ®.Benep
n ® Kekyne, dopaHuysckui xumvk M.Beptno un pycckun yyeHbin ®.bytnepos, cuHTesn-
poBaB M3 HEOPraHU4ECKUX BELLEeCTB OpraHuyeckue, nokasanu BO3MOXHOCTb B3auMO-
npespalleHnsi HeopraHM4yeckMx W OpraHW4eckuMx BeLlecTs, MOATBEpPAVB WAel, YTO
MeXay HeOpraHU4YeCKUMM N OpraHYecKVMM BELLIECTBaMM HET PE3KOW rpaHuLib,

M.Beptiio + CHHTE3UpOBaJl MHOIO OPraHHYECKHUX BEIECTB (METaH,
(1827-1907) anerwieH, OeH30ll, STHIOBBIA CIHPT, MYpPaBbHHYIO
DpanIy3cKuii KHCIIOTY, KHpHI U fp.). [IpucoeaunenneM Bogopoaa K
XUMHK alleTHIICHY TOMYIHIT OTHIICH, @ W3 HEro JTaH.

N
®.Benep = IIpoBoawi1 uccle10BaHus B 00J1aCTH OpraHU4ecKoi u
(1800-1882) HeopraHn4eckoil XUMuH. OTKpbUI HUAHUCTYHO KHUCIIO-
HeMmenxuit XUMHK Ty (HCN), momy4un amoMHHHH, OEpH/UIHI W MUTTPHIA

Y).

-
A.Koasbe * Vkazan Ha 4-BaJEHTHOCTH yTiepoda (COBMECTHO C
(1818-1884) ®.Kekyie), CHHTE3UpOBajl PAjl OPraHUYECKUX KHUCIIOT,
Hemerxmit XHMHK [10K23aJ1 BO3MOXHOCTB IOJTYYEeHHS YTIIEBOLOPOIOB ITy=

TEeM BJICKTPOXHMHYECCKOI'0 OKHCIICHHA cone KapGOHO-
BBIX KHCIIOT.

OpraHuyecKkue BELIECTBA, B OTIIMYME OT HEOPraHUYECKHMX, UMEKOT psil 0cobeH-
HOCTEH; HEKOTOpBIE U3 HUX IPUBEIEHB! BHU3Y:

1. BOonbwuHCcmeo opzaHuveckux Gewecme 20piovu, 20peHue Memana, Hegmu,
beH3una, ceeyu, Opeecubl 8am XOPOUIO U3BECHTHO.

2. BonbuuHcmeo op2anuieckux 6euecnis — 8eujecmea MoieKyIapHo20 CHPOEHUs,
codepoicawjue HenonapHole U clabo nospHble KOBANEHMHbIE CES3U.

3. B opeanuyeckux coeOuHeHUs X amomul yenepooa CoeOUHsIoOmcs medxncoy cobot,
obpa3zys nuneunvie (a, b), pazeemenennvie (c) u 3amxrymole (d) yenu:

HHH
\é/
H H H H H H H H CH»
|| L 1 1 L
H-gog-m m-p-f-p-p-m  mep-t-com gy
H H H H HH H H H H,C— CH;
sran CoHg 6yran C4Hjo usobyran CsHio uuknonenran CsHyo

(a) (b) (c) (d)
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Oror (3-#) MYHKT SBIACTCSA OAHUM U3 IOJIOKEHHH TEOPUH XUMHYECKOTO CTPO-
€HHs OpraHudeckux coequHenui (ctp. 147). [TosToMy 3Ta TeopHs, NpUHAB 4-Ba-
JICHTHOCTb YIJIEPOJIa B OPraHUYECKHX COCJAMHCHHUAX M BO3MOXKHOCTH aTOMOB YI-
nepoza 00pa3oBBIBATh MOJOOHBIE IIETIH, TEM CaMbIM OOBSCHHWIA U OJHY M3 IPUIHH
MHOT000pa3usi OpraHuyeCKuX COEJANHEHNH.

4. Opeanuueckue coeOuHenus obpazyrom 2omono2udeckue psaovl (cmp.152).

5. [{ns opeanuveckux coedunenul xapakmepHo saeienue uzomepuu (cmp.148).

KnioueBkie * OpraHu4YecKue coeiMHeHUs1 * opraHM4Yeckas XMMus * 0CobeHHoCTU
cnosa OpraHn4ecKuX CoeiMHeHUN *

_ MpumeHeHne U NnpoBepKa 3HaHUH

1. Yro u3y4yaeT opraHHyecKasi Xumus?

2. Onpene.nn‘re OpraHH4YecKue Beuecrsa.

1. U3BECTHSK, JIOJIOMHT A)1,23

2. caxap, 3THJIOBBIH CIIUPT B) 1,3

3. IPUPOAHBII THIIC, MPaMOP ) 1,2

4. BenKH, KUK D)24

E) 23,4
3. Ykaxute GpopmMyJibl OpraHuyecKuX coenHeHH.

1. ALGs A)1,2,3,4,5,6
2. CH:COOH B) 1,2,3,5,6
3. C:HeO C)23
4. H2COs D) 23,6
5. CCI4 E) 2’315,6
6. CHs

4. IToyeMy yroJIbHYI0 KHCJIOTY H ee COJIM He M3Y4aloT B Opranuyeckoi XumMun?
5. IlepeunciiaTe XapakTepHbie 0COOEHHOCTH OPraHHYeCKUX COe{HHEeHMIl.

6. Kax MHOroo0pa3ue oOpraHu4ecKHX CO¢THHCHHIH CBA3aHO ¢ 0COOCHHOCTSIMH YJIeMEHTA
yraepoaa?

7. Kaxkue aBa 3j1eMeHTa BXOJIAT B COCTaB 00JIbIIMHCTBA Opranuveckux coegunenuii? Ka-
KHe 1Ba CJIOKHBIX Bel[eCTBa Beeraa o0pa3yiorcsi NpH HX CKUranun?

8. IlepeunciuTe MMeHA Y4eHbIX, BHECHIMX 3HAYHTEIbHBIH BKJIA/l B pa3BHTHE OPraHH-
yeckoi xumuu B XIX Beke.
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m TEOPMH XUMUYECKOIo CTPOEHUA OPTAHUYECKUX COE-
OUHEHUW. KNACCUDUKALIUA OPFAHUYECKUX COEQUHEHUA

? — Moyemy opraHu4yeckue BellecTBa — ITUIOBLIA CNUPT U AUMETUNOBLIA 3¢Up,
umes oaHy U Ty xe cpbopmyny — C2HsO, obnapaloT pasHbiMU CBOWCTBAMU?

AeaTenbHOCTL (Y NN EGIVEY T
=

O6ecneyeHue: Habop geTanei WapoCTepXHeBbIX Mogenei Monekyr.
Cobepwute BoaMOXHbIe Mogeny monekynbl CsHio v OTBETLTE Ha BOMPOCHI.

= CKONbKUMU MOJENAMU MOXHO u3o6pasutb yrnesogopog coctasa CsHio?

— Kakyto BaneHTHOCTb UMEeT yrnepos B 3Tux mogensx?

— OtpaxatoT nv cobpaHHble Bamy Mogenu chopmynbl a U b?

— Kak Bbl gymaeTe, 0aMHaKoBbl S CBOWCTBA YrneBoaopoaos — H-6ytaHa n nsobyraHa?

H H
N
R a8
(a) H-C-C-C-C-H (b) H=C-C-C-H
[ [
H HHH <«— C4H1o — H H H
H=ByTaH, twun. ==0,5°C n306yTaH, tiun, == 11,7°C

B cepenune XIX B. pycckuii yueHbli A.M.ByTiepoB BBIABUHYI meopuio xumuye-
CKO20 CMPOEHUA OP2AHUYECKUX coeouteHull. PACCMOTPUM HEKOTOpBIE U3 €€ MOJIOXKEHHUH.

1. Amomer 6 moneKynax opzanuvecKux eeujecme coeOuHeHvl 8 OnpedeneHHou
nocne006amenbHOCmu CO2NACHO UX 8ANEHMHOCMU.

* ITopsdox coedunenus amomos 6 MONEKyne HA3bIBAIOM XUMUYECKUM CIpOeHUEM
eewgecmea.

A.M.Bytaepos + Co3ziaTens TEOPHH XHMHYIECKOTO CTPOCHHS Oprannyec-
(1828-1886) KX coejuHeHud. MccneqoBan H30MEPHIO MHOI'UMX
Pycckuii XUMUK OpraHM4eCKHX BEIECTB, @ TAKKE OCYIICCTBHII CHHTE3

psa OpraHuvaeCKux COETUHEHUI.

Hamnpumep, xumuueckoe crpoenue moinekyn merana CHa, nponiana C;Hg u 6yrana
C4Hi n306pakaercs cinemyromum obpazom:

Meran CHs Iponan C3Hs byran CaHio
H H H H HH HH

nonHas CTPyKTypHas copmyna i L L i
H ||I lll lll ||I lll Ill lll

COoKpalweHHas CTPyKTypHas dopmyna CH;>—CH>—CH3; CH;—CH>—CH2—CH3
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W3 3Toro nosjoxeHus TEOPHH MOKHO CHAEIaTh BBIBO! Kaxcooe opzaHuyecKkoe ee-
wecmeo umeem 00HO XUMU4ecKoe CMpOEHUeE.

2. Ceotlicmea eewjecme 3a8ucsim He mMOJAbKO OM UX KAYeCMBEHHO20 U KoIuvec-
MEEHHO20 COCMABA, HO U OM XUMUYECKO20 CIMPOCHUS MOJEKYL.

W3 pe3yiibTaToB IEATENLHOCTH CIIE/IYeT, YTO eciH B yriesojopoe CsHio n3mMenuTs
NOPSIIOK COEJMHEHHs aTOMOB YIJIEPOZA, TO MOJYYMTCS [Ba BEIIECTBA C Pa3HbIMU
CBOMCTBaMHU — Oyman ¥ uz3obyman. Takue BeIeCTBa HA3BIBAIOT U3OMEPAMU.

To xe camoe MOXKHO CKa3aTh OTHOCHTEIBHO 3THIOBOrO crpta C:HsO 1 mume-
tunooro 3¢upa C;HgO:

y )
|
H- (ID— (II— O-H H—(ID—O— (IJ—H
H H H H
amunosbit cnvpt CoHgO anmetunossint agup C:HgO
KUAKOCTb, Kunsiwas npu 78° C; ¢ BoAON cMeLLu= ras, (kanut npu =24° C), B BOAE Mano
BaeTcs B NMoBbIX COOTHOLLEHUSIX, BCTynaeT pacTBOpsAeTCs; He BCTYNaeT B peakumio
B peakuuio C HaTpuem C HaTpuem

CnepnosarenbHo, 31win0BbIH crupT (CH3—CH>—OH) u gumernnossriii a¢up (CHi—
O—CH3) sBAAIOTCA U30MEPAaMU JPYT ApYyTa.

* Bewjecmea, umeioujue 0OUHAKOBbIU COCMAB MONEKYN, HO PA3HOE XUMUYECKOe
CmpoeHue u NOMoMy pasnudaiowuecs opye om opyaa CeoUcCmeamu, HaA3blearomecs
U3OMEPAMU, G CaMO A8NEHUE — UIOMEPUEH.

Takum oOpazom, MHOrooOpa3zue OpraHHYECKUX BELIECTB TEOPUS XUMUYECKOTO
cTpoeHMs 00BACHMIIA HE TOJNBKO CIIOCOOHOCTHIO YETHIPEXBAIIEHTHOT'O yriiepojia 00-
Pa30BBIBAaTh JIMHEHHbIC, Pa3BETBICHHBIC U 3aMKHYThIC LICIIH, HO TAKXKE U SBJICHUEM
HU30MEPHH.

[kartynka ananui « B HacTosiLLee BpeMSA OCHOBbLIBasICb Ha 2-€ NOMOXeHUe Teopun
CTPOEHUS, CUHTETUHECKUMU NYTAMU — U3MEHSA CTPOSHME MOEKYI, MOoNy4aloT BeLlec-
TBa ¢ Heob6xoauMbIMU CBOMCTBaMM (NeKapcTBa, Kpacutenu v ap.).

CaMbIMH NIPOCTEHIIUMH 110 COCTAaBY OPraHMYECKUMH COCJJMHEHUSMH SBISIOTCS
Yy2neeo0opodsl. B 3aBHCHMOCTH OT TOTO 3aMKHYTa WIIM HE3aMKHYTa YyIJepoaHas
IICTIb, YTIIEBOAOPOBI MTOAPA3ACISIOTCS Ha YuKiuveckue u ayukiuveckue (amadpatu-
qeckue) (cxema 1).

AUMKIMYECKUe yIIeBOA0OPO/Ibl, B CBOIO 04ePe/b, AEIATCSA HA npedenbHble U Henpe-
Oenbhble, 3 MUKIMIECKHE — HA aIuyuKkiudeckue u apomamuyeckue. B mMonekymax
NPEICIBHBIX YTIIEBOJOPOJOB MPHCYTCTBYIOT TONBKO oauHapHele C—C cBa3m, a B
MOJIEKYJIaX HeIpEe/e/bHbIX YIJIEBOAOPOA0B — JByKpaTHble C=C MM TpexkparHbie
C=C cBs3u.
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Cxema 1 l— YIJIEBOJAOPO/IBI —1
AUHKIHYeCKHE YIIIeBOXOPOIbI L{HKIHYecKHe YIJIeBOJ0PO/bI
(C OTKpBITOI YIIIEpOIHOM LEINbIO) (Cc 3aMKHYTOH yIIIepOJHOMN LIENbI0)
Ipenensnbie Henpenenbubie ATMIHKIHYeCKHE ApomaTHYecKHe
YIJIEBO0POILI YIJIEBOA0OPO/IBLI YIJIeBO0POABI YI/IeBO0POABI
(Askaner) CoHoniy | Azkenpt CoFlon; Huxnoankaner CoHay lll
CH>=CH. ~
CH4 MeTan Pl Sl :;;MC'H /C{‘Iz ”\C C \C/ll
H3C - CHs otan ﬁ# HC™ CH )i
=CH auernien A L
Auskanuens: CoHon: HZC\ /C th H™ s \\CZ( “~H
CH2=CH—CH=CH CH: |
IUBUHHIT HHUKIJIOICKCaH 1

6eH301

Bce opranudeckue cOeJUHEHUS MOKHO pacCMaTpUBaTh KakK YIJIEBOAOPOABI U UX
npousBoaHbie. CoequHeHMs, 00pa3oBaHHBIC 3aMCIICHHEM aTOMOB BOJOpOJa Ha
JpyrHe aTOMbl HIIM IPYIIIbI ATOMOB, Ha3bIBAIOTCS NPOU3EOOHBIMU Y2N1e8000PO00E.
Hanpumep, B mocnenueii kononke tab. 39.1 npuBeneHsr GpopMyisl psaa IpoU3BOI-
HBIX METaHa — MPOCTEHIIETO NMPEACTABUTEINS IPEACTHHBIX YIIIEBOJOPOIOB.

Tabnuua 39.1. OcHoBHble yHKLMOHANbHbIE rPYMMbl U KIacChbl OpraHUYeckUX coeguHeHnn

®ysknuoHanbHas rpynmna | Oomas ¢gopmyaa kiacca Ipumepsr
lan=F,Cl, Br, I R* —Tan CHz-Cl
rJIOreHbI raJIOr€HONIPOM3BOIHbIE XJIOPMETaH
-OH R-OH CH3;—-OH
I'UAPOKCHIIbHAS IPyIIIia CITHPTEI MCTaHOJI
#9 29
-C wim —CHO R-C CHs - CHO
SH H areTanbAer 1l
aNbIerMaHas rpymnmna aNTLICTHIBI
Z (0} //O
-C wm —COOH R- C\ CH3 - COOH
OH OH YKCyCHasi KHCIIOTa
KapOOKCHIbHAS IpyIa KapOOHOBBIE KHCIIOTBI
—NH;, -COOH H2N - R—COOH H2N - CH2 - COOH
AMHWHOKHCIIOTHI AMHHOYKCYCHas KHCIIOTa

[IpuBenenusie B TaOIHIlE ATOMBI U TPYMIIBI aTO- R
moB —Cl, OH, -CHO, -COOH, —-NH; HassIBaroTcs | L (ETE et 1 o
0CTaTOK, 00pa3yronuics
GyHKkyuonansHeIMU 2pynnamu.

IOCJIC OTUICTIJICHUS aTOMa
d’ynxuuonam;uau Zpynna — amom uiu cpynna wiu atomoB H oT MOJIEKYTBI

amomos, Komopas onpeoensem XapakmepHvle Xumu- YIJIEBOJIOPO/Ia; HAIIPUMED,
yeckue ceoucmea 6ewjecmaa u e20 NPUHAONE’CHOCMb CH3 MeTHIBHBIN pajuKal —
K OnpeoeneHHoMy Kiaccy CoeOUuHeHu. ocrarok mMerana CHa.
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* Knacc — cosokynHocme eeujecms, cooepicawjas 6 ceoem cocmase onpedeieHHyIo
DYHKYUOHATBHYIO 2PYNIY U NOMOMY 001A0AIOWAs XAPAKMEPHBIMU XUMUYECKUMU CBOU-
CMEeamu.

B Tabmuue 39.1 mpuBeneHB! OCHOBHBIE (DYHKIIMOHAIBHBIE TPYIIIHI U COOTBETCTBY-
IOIHE UM KJIACCHI OPraHUYECKHX COETMHEHHHA.

CrpyKTypHBIe POpMYJIbI
YTo MOXKeTe CKa3aTh HA OCHOBAaHHH CTPYKTYPHBIX ¢opmyin 1, 2 u 3?

) [ 2 CH; B o
CH;—CH,—-CH>—CH,—CHj3 CH; - CH—-CH;, - CH; CH; - ? —CHs
OrtBer: CH;

—1, 2 u 3 —usomepsl yriresogopoja CsHiz, Tak kKak MMEIOT OZMH U TOT XK€ COCTaB.
— B kaxpoit monekyine 4 C—C (wenomnspuoit) u 12 C—H (cnabo nonsapHoit) cBs3eii.
— B ka)xno# MoseKyJie aToMbl H IPYIIILI aTOMOB Bpamarorcest BOKpyr C—C G-CBSI3H.

o6paszeun

3ajganue. YuutsBas 3Hauenue yriaa C—C—C (=109°), onpenenure, kakoe — IIIOCKOe
WIH TpexMepHoe (TIPOCTPaHCTBEHHOE) CTPOSHHE HMEIOT 3TH TPH MOJIEKYIIBL.
Ortset obocHyiiTe.

LGl e TEeOpUSI XMMMUYECKOrO CTPOEHUsi OPraHUYecKUX COeavHEeHW ©
cnoea XUMUYECKOe CTPOeHMEe * MH3oMepusi * (PyHKLMOHaNbLHas rpynna ®
Knaccbl COeOUHEHUIA *

_ MpumeHeHMe U NpoBepKa 3HaAHUM

1. Ykaxure omudounoe Bpipazkenne. CorjiacHO TeOPHH XMMHYECKOI0 CTPOEHHS ...
A) B MOJIEKYJIaX aTOMBI COEJHHEHEI B ONPE/ICIICHHOM IIOPSIKE
B) nopsok coeqMHEHHS aTOMOB BIHSET Ha CBOWCTBA BEIIECTBa
C) ¢ u3MeHeHHEM NOpsIKa coequHEeHNs aTOMOB C M3MEHSIOTCS CBOMCTBA BEIICCTBA
D) cBo¥icTBa BElECTBA HE 3aBUCAT OT €r'0 XHMHYECKOIO CTPOCHHS
E) nopsiiok coeTMHEHNs aTOMOB B MOJIEKYJIE — €€ XMMHYECKOE CTPOCHHE

2. OnpeaesmuTe H30MepbI.
1. C:HsOH 2.C3H,0H 3. CH;-O-CHs 4. C;H+—O-CsH7
A)13 B)24 01,2 D)2,3 E)3,4
3. IlepeunciinTe HECKOJIBKO 0COOCHHOCTEH, OTIMYAIOLIUX H30MephI JIPYT OT Apyra.
4. Kaxue aBe 0CO0eHHOCTH H30MEPOB OJAMHAKOBbI?

5. CocraBbTe cTpYKTYpHBIE popMyasl cepoyriiepoaa CSz, nuxiaopmerana CH:2Cl: u 6yrana
CsHio.

6. Yem 00yci10BJICHO MHOI000pa3He yIiIeBOJOPOJOB 10 MX YHCJIY, COCTABY M CTPOEHHIO?
7. Hanumure (l)yHKllllOllaJleble rpynmnsi CiMpTOB, AJILACIHI0B H KapGOHOBMX KHCJIOT.
8. B ueM oTiIHYME HUKIHYECKHX YIJICBOJAOPOAOB OT ANHKIHYECKHX?

9. KT0 BLIIBMHYJI TEOPHIO XHMHYECKOI0 CTPOEHHS OPraHHYeCKHX COeAMHeHni ?

10. Kakasi ¢popMyJia BemecTsa — MOJIEKYJIpHAS. HJIM CTPYKTYpPHAsi NPEJOCTABIseT 6oabIe
HHGOPMANMH 0 CBOHCTBAX BelecTsa?
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S n YrnesogorPoabl

m nPED.EﬂbeIE YrmeEBOAOPOObI (ankanbl). METAH

“) — B 6bITY ¥ TEXHMKE UCNONbL3YeTCH B Ka4ecTBe TONNUBA; ChIPbe ANsA NoMy4eHus
¢ MHorux BeuwecTs. O KakoM BewecTBe MAeT peyub?

[ } | OeaTenbHOCTHb lMony4yeHne meTaHa M psa €ro XMMU4YeCKUX CBOWCTB

ObecneueHue: WTaTUB, Npobka c rasooTBoAHON TPyOKOW, aueTaTt HaTpusi, NaOH, cTynka,

pacteop KMnOs, 6pomHas Boga, cnmpToBka, 3 npobupku, Crinyku.

Xop pa6otbl: MNepemeluaiite B CTynKe aueTaT HaTpUs C MMAPOKCMAOM HaTpua U nepe-

CbiNbTE CMecb B NPobupky. 3akpenue Npobupky B LUTaTUBE B FOPU3OHTANbHOM MONoXe-

HWW, BAEHbTE B Hee Npobky ¢ rasooTBOAHON TPYOKOM M Harpelte cMecb. 3axrute ras,

BbIXOASALLMIA U3 ra300TBOAHOM TPYBKM, 1 06paTuTe BHUMaHWE Ha nnams. 3atem, NoTyLumB

nnams ropsiLero MeTaHa, nooyepeaHo NponycTuTe MeTaH Yepes 6poMHyi0 Boay W pas-

6aBneHHbIi pacTBop KMnOs 1 cnegute 3a nponcxoasilumm.

O6cyauTe pesynbTaThl:

— Kakvm nnameHem roput meTtaH Ha Bo3gyxe?

= NpoucxoaaTt nNu nameHeHust ¢ 6pomHoit Bogon n pactsopom KMnOs npu npoxoxaeHun
yepes HUX MeTaHa?

— Kak Bbl gymaeTe, B kakve TUMbl XMMUYECKUX peaKuyin MOXeT BCTynaTb MeTaH?

Yzneeooopoowst — sewyecmea, monexynvl Komopvix cocmosm uz amomos y2nepooa
u 6odopooa.

* Ayuxnuyeckue y2neeo00poobl, 8 MONEKYIAX KOMOPLIX AMOMbL y2nepooa coeou-
Henwvl oodunapnou C—C 653610, HA3bIBAIOMCS NPEOENbHLIMU Y2T1e6000PO0AMUL.
Hanpumep:

Ty www o wway
Hog--8 HAe-Go-H Hopo Qoo H o
H H H H H H H H H
sran CyHs nponan C3Hg 6yran C4Hio
H;C — CH3 H;C — CH; — CH; H3;C—-CH; - CH;—CHs

Hmxe npuBe/ieHbI pUCYHKH MOJIENIH MOJIEKY 1 MeTaHa, dTaHa u 6yrana (a, b, ¢).
W3 mopenel ciemyer, 4yTO MOJIEKyJla METaHa, a TAaKXKe JIO0OH aToM yriepoja B
MOJIEKYJIE APYTOTO MPEAEIBHOIO YIJIEBOA0PO/1a HMEET TETPAIAPHUECKOE CTPOCHHE.

6. (a) q ® Q
9.9 PO

o) o)

LlapocTepxHeBbie 1 LapoBble MOgeny Monekyn metaxa (a), atana (b) n 6yrana (c)
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[To Meosicoynapoonoii nomenkiamype TPEAEIbHBIE YIVIEBOJOPOABI HA3BIBAIOT
ankanamu. Ha mpeplaymnen cTpaHue IpUBeICHB! (GOpMyIIBl HEKOTOPBIX aJIKaHOB.
IlepBsIii npeacraBuTeNb allkaHoB —memarn CHa.

CpasuuBas ¢opmynsr merana (CHs), stana (C:Hs), nponana (CsHg) u mpyrux
aJIKaHOB, MOXKHO 3aMETUTh, YTO KaXK/bIH aJKaH IO COCTaBy OTJIMYAETCHA OT Ipe-
neiayuiero Ha CH, — memunenogyro epynny. I'pyniy —CHo— Ha3bIBaIOT 2omono2u-
YecKoll pasHoCmylio.

* Bewjecmea, npunaonesicawjue Kk 0OHOMY KIACCY U omaudaowuecs opyz om opyaa
HA OOHY UNU HECKOJIbKO MEMUNEHOBLIX 2PYNN, HA3bIBAIOM 20MOI02AMU.

Meran (CHs), atan (C2Hs), nponan (C3Hs), 6yran (CsHyo), nentan (CsHyz) u ap.
— TOMOJIOTH ApYr Japyra. 'oMoJory, pacnosoKeHHbBIE B IOPSAAKE BO3PACTAHUSA UX
MOJIEKYJIPHBIX Macc, 00pasyloT 2omonozuieckuil psd. PaccmarpuBaeMslit psj sB-
JSCTCS 20MON02UHECKUM PAOOM NPEdeNbHbIX Y21e6000p0008.

. [UJKaTynxa ananmin « Mo-rpeveckn “homoloqos” o3HavaeT CXOAHBIN. ]

CocTaB Bcex WICHOB pslia MOXKHO BEIpa3HTh OHOM 001mei ¢popmynoi. Hampumep,
COCTaB aJIKAHOB MOXKHO BbIPa3uTh 061en popmyioi CyHaniz, @ HX OTHOCHTEINIBHYIO
MoOJIeKyJIsipHYI0 Maccy BeipaxeHHeM Mi(CyHani2) = 14n+2 (n 2> 1), rae n — 0603-
HayaeT yucio atoMoB C B MOJIEKYJIe aJIKaHa.

Brurunciienusi, cBI3aHHbIE ¢ COCTABOM H CTPOEHHEM AJIKAHOB
OTtHOCHUTENBHAs MOJIEKYJIIpHAs Macca ainkaHa paBHa 44. Ha3oBuTe akaH M BBIYHMCIIUATE
oburee uncno o-ceszeit [6(C—C) u o(C-H)] B ero monexyrne.

Pemenune:
W3 Beipaxkenus 14n+2 HaXOMUM YHCIO aTOMOB YIVIEpPOJAa B MOJIEKYJIE, COCTaBIISIEM
CTPYKTYPHYIO (OpMYITy ajIKaHa U 10 HEH BEIYHCISIEM YHCIIO G-CBS3€H B MOJICKYJIC:

M(ankan) = 14n+2 =44; 14n=42; n=3.
3HauwT, aKaH — 3TO nmpomnaH. M3 ero cTpykTypHO# HOpMyIIE! HHH
HaxouuMm: uyucio o(C-C) ceaseir =2, [ |
( ) \ H— (l: _ (I: _ (l: —H

o6paszeun

yncno o(C—H) cesizeit = §;
obuiee uncno o-cesizert =2 + 8 = 10. H H H
3apaya. IltotHocTs 11O Boopoy razoobpasHoro ajnkana passa 29. Onpezenure Moie-
KyJISApHY0 GOpMyITy ajJKaHa.

Haxozpenue B npupoje. Meran B npupoze o6pa3yercs IIpH pa3iioxKeHUH OcTaT-
KOB pacTHTEJIbHBIX M JKMBOTHBIX OpPraHu3MoB 0e3 jocryma Bo3gyxa (B Goiorax,
KaMEHHOYTOJIBHBIX MIaxTax). [103ToMy ero MHOrja Ha3bIBAIOT PYOHUYHBIM WU
bonomubim 2azom. Meran cocraBiseT ocHOBHYIO yacThb (80-97%) npupoaHoro rasa.
OH NPUCYTCTBYET U B IIOIYTHBIX HETAHBIX razax.

®u3uyeckue cBoiicTBa. Meran —ra3 6e3 1jBera 1 3amaxa, IpUMEpHO B 2 pasa Jier-
4e BO3/yxa. JTaH, IpomaH u OyraH — Takke rassl. Ciexyromue 11 npencraBureneit
ankaHoB (CsHjz — CysHsz) — KMAKOCTH, OCTaJIbHBIE — TBEP/IbIE BeliecTBa. MeTaH B
BO/JIC MPAKTHYECKH HE PACTBOPHM.

[Tponan u 6yTan npu 0OBLIYHOM TEMIIEpAType MO AABICHUEM JIETKO CHKHKAIOTCA.
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Z

XuMH4Yeckue cBoMcTBa. MeTaH — XUMHUYECKH manoakmueHuli. 11pu oObIYHBIX
YCIIOBHAX OH YCTOMYMB K JCHCTBHIO KHCIIOT, IIEJIOYEH, OKUCIUTENICH; OH He obec-
yeeuusaem OGPOMHYIO BOJY U PAacTBOP IIEPMaHIaHATa KaJlus.

MertaH BCTymaeT B peaKIUK 3aMeuyeHusl, OKUCTEHUSL U PA3NONCEHUSL.

I. B peakyusax zamewenus C—H cessv paspvieaemcs u amom H samewaemcs
opyaum amomom. Hanpumep, npu ocsenenun (hv) iy HarpeBaHHy, aTOMBI XJIOpa
TIOCJIEZIOBATEIBHO 3aMENIaeT aTOMbI BOJOPO/a MeTaHa, 00pa3ysi CMeCh pa3IM4YHbIX
xnopnpomnozmmx MeTaHa:

CH4 + Cl, = CH3Cl + HCl CH;Cl + Cl,—/— CHCl, + HCI
XJIOpMeTaH JIMXJIOpMETaH

CHxCl; + Cl,—= CHCI; + HCI CHCI; + Cl;, = CCls + HCI
TpUXJIOpMeTaH (X10podhopMm) TeTpaxJIoOpMeTaH

BpoM ¢ MeTaHOM pearupyeT aHaJIOTHYHBIM 00pa3oM.
II. Meman 2opum noumu becyeemnvim niamenem, ebloensia 6OTbUIOE KOTUHECBO
menna. IIpu 5ToM 00pa3yroTCs BOAA U YITIEKHCIbIN ra3:

CHs + 20, -5 CO, + 2H,0+Q

C Bo3yxoM MertaH oOpasyer B3pbIBoOnacHble cMecH. [1o100HbIe cMecH MOryT
HAKaIIMBAThCA B MIAXTAX U 3aBOJICKUX KOTENBHSX, @ TAKXKE B HCUNLIX NOMEUJCHUSX.
KonBepcueii MeTana ¢ BOASHBIMYU ITAPAMHU TIOTy4Yal0T CUHME3-2a3:

CH4 + HZO(nap) ﬂ) CO + 3H2

CHHTE3-Tas

III. Ilpu evicokoui memnepamype meman pasziazaemcs. B 3aBUCHMOCTH OT yCJIO-
BUI peakluy, U3 MeTaHa IoyyaroT caxy, anerwieH (C2Hz) u atunen (CoHa):

t, KaT.

CH4 LN C+2H, 2CH4 LN HC=CH+3H; 2CH;——> H,C=CH,+2H,

caxa ALCTHIICH ITHJICH

P, eaKyuu omuyenienusl MoaiexKyjibl 80()0[)0()(1 Om MONEKY Op2aHUYECKUX coeoune-
HUIl HA3bIBAIOMCS PEAKYUAMU 0e2UOPUPOBAHUA.

Ilpumenennsi. B kadecTBe TOIUIMBA METaH NIHPOKO HCIIOIB3YETCH B OBITY M
IPOMBIIUIEHHOCTH. M3 HEro noyry4yaroT BOJOPO/, Caxy, alleTHJIeH, CHHTe3-ra3 1 ap. B
Ka4eCTBE CBIPhS METAH IPUMEHSIOT B IIPOM3BOJICTBE METHIIOBOTO CIIUPTA, YKCYCHOM
KHCIIOTBI, CHHTETHYECKHX Kay4yKOB M CHHTETHYECKOro OeH3uHA. [ ajoreHmpous-
BOJIHBIE METaHa MCIOJB3YIOTCS B XOJIOJMIBHBIX YCTAHOBKaX, B MEIHMLMHE, I
TYIIEHHUS MOXKapOB, a TAKXKE B KauecTBe pacTBopurelnei. IIponan u OyTaH B KauecTBe
TOIUTMBA MCTIONB3YIOTCS HAa TPAHCIIOPTE, HHOTIA B OBITY.

[ns o6HapyxeHus yTeuku 6bIToBOro (NpUpoAHOro) rasa, B HEro B Manbix
KonuyecTeax A06aBnsAOT KpaliHe CUNbHONAaXHYLUWIA ra3 — amunmMepKar-

maH (C2HsSH). ImeHHO oH npuaaeT 6bITOBOMY rasy HEeMpUATHBINA 3anax
(“3anax rasa”).
370 BeluecTBO A406aBNSAOT U B 6annoHbl ¢ NponaHoM 1 6yTaHoM.
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KnioueBbie * ankaHbl * FOMOSIOrMYECKWWA Psif * FOMOJSIOr * roMosioruyeckas
cnosa Pa3HOCTL * KOHBEPCUA METaHa * AerapupoBaHue *

_ MpumeHeHWe U NpoBepKa 3HaHUN

1. OnpejesinTe roMOJIOrH METaHa,
A) C2Ha, CsHs B)C:Hs, CsHs  C) CiHs, CsHs D) CsHe, CsaHio E) CsHs, CaHio

2. M3 kakHX ra3oB B NPOMBINLICHHOCTH BBIIEJISIIOT MeTaH?
1. mpupoaHsIii ra3 2. BOAAHOM ra3 3. MOMyTHbIC He(QTAHBIC Ta3bl 4. JOMEHHBIH ra3

A) 1,234 B) 1,3 C) 1,4 D) 1,23 E) 1,34
3. YkaxkuTe peakiiH, B KOTOpPbIe BCTYNaeT MEeTaH.
1. mpucoeAMHEHUS 2. 3aMeIeHUsA 3. oxucnenus 4. pa3noxeHus
A) 1,2 B) Tonbko 2 C) 23 D)2,3,4 E) 1,2,3,4
4. OnpegenuTe peakuuy AerHApHPOBaHHA.
1. 2CHs —— CoHz + 3Hz 2. C;He — C:He+ Hz 3.CHs —>C+2H;

5. Iloyemy aJIKaHbI He BCTYNAKOT B peaKIHH NPHCOeIHHeHHsA ?

6. CocraBbTe CTPYKTYpHBIe popmyJibl Hpom3amenienroro nponana CsH7Br cammerpuynoro
cTpoenusi u 6pomMITaHA.

7. CocTaBbTe ypaBHeHHE peaKI[HH NOJIy4YeHHusl THOpoMMeTaHa GpOMHPOBaHHEM MeTaHa.
8. CocraBbTe ypaBHeHH NIOJTHOI'O CTOPAHMS YI/I€BOJOPOIOB.

a) aTaH b) nponan ¢) Oyran
9. IlepeuncanTe BelecTBa, MOJy4YaeMble B IPOMBINUICHHOCTH H3 MeTaHA.
10. BerynciaaTe MaccoBbie J01H (%) BOAOPOJa H yIiIepoJa B MeTaHe.
11. Cxosbk0 JUTPOB (H.y.) XJ0pa noTpebyercs AJs nojHoro x;iopuposanus 10 1 merana?
12. Beipazute yncia0o o(C=C) u o(C-H) cBazeii B MosnexyJie ankana (CoHzni2) mocpeacTeom n.

13. B ypaBuenuu CoHzniz+a02 = bCO: +cH20 Boipazure ko3ppuuuenTsl g, b u ¢ nocpe-
CTBOM N.

m H EMPEOEJbHBLIE YTNMEBOOOPOAbLI.
YrMEBOOOPOAbLI 3STUNEHOBOIO PALA (ankeHbl)
Ayurnudeckue y2ne6o00poosl, 8 MOIEKYIAX KOmopuix mexcoy amomamu C ume-
emcs 08OUHAS UTU MPOUHAS C6A3b, HA3LIBAIOMCA HENPEOeTbHBIMU Y2T1e6000PO0AMU.
CH, = CH, HC=CH CH;=CH - CH = CH;
OTHIICH allCTHIICH JUABHUHHAIT

W3 HemnpenenbHbIX alMKIHYECKUX YIJIEBOJOPOAOB PACCMOTPUM AIKEHbl, ANKa-
OUeHbl U AIKUHBL.

" — W3meHseTcA Ny BaneHTHOCTb yrnepoAa B peakuvsax NpeBpalleHrs MeTaHa u
. 3TaHa B 3TUNeH?

2CHs ", C2Ha + 2H2 CzHs 2", C2Ha + H2
MeTaH aTuneH aTaH 3TUNeH

— Kak no-Bawemy, MOXeT Nk 3TUNEH NnpucoeaAuHUTL Bogopoa? Movemy?
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l 1 AeaTenbHOCTb MonyyeHue aTuneHa u ero xMmMuyeckue cBOMCTBaA

O6ecneyeHue: WTaTve, Npobka ¢ rasooTBOAHOW TPYOKO, KOHL=Has cepHas K1croTa, pac-

TBop KMnO4, 6poMHas Boaa, 3TUNOBbLIN CNUPT, CNMPTOBKA, 4 Npobupku, rpaHynbl Al20s.

Xopn pabotbi: B npobupky HanewTte 2—3 M 3TUNOBOro cnupta U 5—6 Mn CEpHOI KUCOTbI.

[ins paBHOMEPHOTO KMNEHNs B NPoBUpKy nomecTuTe Heckonbko rpaHyn Al2Os. Hages npobky

C rasooTBOAHON TpyGKOW, 3akpenuTe NpobupKy B LUTATUBE B HAKMOHHOM MOSIOXEHUU W

OCTOPOXHO HarpenTe cmech. Bbigensiolwmincsi ras, nocpegcTeoM rasooTBOAHOM Tpyoku,

nooyepean NponycTuTe B TedeHne 1-2 MuHyT Yepes OpoMHyto BoAy U O4eHb pa3baBneHHbIv

pacteop KMnO4, kaxabivi 06beMom 2=3 M1, 1 creauTe 3a NPOUCXOAALLMMUA U3MEHEHUSMUA,

3aTtem, NoBepHYB KOHEL, ra3o0TBOAHON TPYOKU BBEPX, 3aXKIUTE BbIXOASILUMIA U3 Hee ras.

O6cyaute pe3aynbTarhi:

— Y70 BbI HAbMIOAANY NPU HarpeBaHUM 3TUINIOBOTO CNUPTa C CEPHOM KUCTNOTON?

— Kakoe BeLecTBO OTLLENNSAETCS U3 OPraHU4ecKMX COeaANHEHUI NOA AEVCTBUEM
KOHLUEHTPUPOBAHHOW CEPHOW KUCNOTbI?

— UameHunack nu okpacka 6pomHoi Boabl v pacteopa KMnOs npu npoxoxaeHun yepes
HUX aTuneHa? Ha aToMm ocHOBaHWW Kakow BbIBOA Bbl caenanun?

— Kakum nnameHeM ropuT aTuneH Ha Bosayxe? OTnuyaeTcs nv nnams oT nnameHu rope-
HUs MeTaHa?

* Ayurnudeckue y2neeo0opoobl, 8 MONEKYIAX KOMOPbIX MeHCOY amomamu y2nepo-
0a umeemcst 00HA OBOUHASL C65A3b, HA3LIBAIOMCS IMUNCHOCHIMU Y2/1€6000POOAMU.

Ilo Mesicoynapoonoti HomenKkaanype yrieBOIOPO/bl STHICHOBOIO Psifia HA3bIBAKOT
ankernamu. O6mias popmyiia ajkeHoB — CyHa, (n>2), a MX OTHOCHTEIIbHAS MOJIEKYIIPHAS
Macca Beraucisercs BoipaxeHueM My(CyHaz,) = 14n. [lepBrii npencraBUTENs TOMOIIO-

_ _ rigeckoro psna — smuner CH=CH, (C2Hy), BTOpO# — npo-

H nuten H,C=CH—CH3; (CsHg). OpHOBaJeHTHBIH OCTATOK

o= 1) srwiena “CH=CH; Ha3bIBaIOT 6UHUILHOU 2DYNNOIL.

W3 MoseKyIsipHON MOJICIH THIICHA CIICAYET, YTO B MOJIE-
KyJIle BCE aTOMBI PacIoJIOKEeHbI B OJJHOM IUI0CKOCTH. B Moste-
KyJe stunena yersipe o(C—H), oqna 6(C—C) 1 o1Ha 7t-CB#3b.

Ha npumepe smunena paccmompum noiyyenue, c6oUcmea u NPUMEHEHUsL AIKEHOB.

Ionyuyenne. B nabopaTopuu 3THIEH MOXHO TOMYYHUTH OTIIETUIEHHEM BOJBI OT
STHJIOBOTO CITHpTA:

(a) WapocTtepxHesas mogenb
MOreKyrnbl aTUneHa

I?[HZ_SHZ t>140 C, H,SO4 (ko) ,» CH,=CH, + H,O
EH OH]

Pearxyuu pasnosicenus, npomexanowue ¢ omujenieHuem 600bl, HA3bLIBAIOMCSA
peaxkyusamu dezudpamayuu.

®u3uyecKkue cBolicTBa. OTUIeH — ras 0e3 1Bera, 3amaxa, HEMHOTO JIer4e BO3-
JIyXa; B BOJIE IPAaKTHYECKH He pacTBOPHM. IIpu OOBIYHEBIX yCIOBHAX MEPBHIE Ipe/-
crasureny psaga (C.Hs, CsHs, CsHg) — rassr.

XuMuYecKHe cBoicTBa. [10 XMMHYECKHM CBOICTBAM 3THIIEH Ooiee akmueHbll,
YeM MCTaH. OH BCTYIIA€T B PCAKIIUU npucoeduueuwz, noaumepusayuu U OKUCIEHUA.

I. Peakyuu npucoedunenus.

1. DTHNEeH B IpUCYTCTBUM KaTalnu3aTopa MpUCcOeArHseT 1 MOIb BOJOpO/a, Mpe-

Bpaniasch B STaH!
t, KaT.

CH,=CH, + H-H—> H;C-CHj;

OTHJIEH 3TaH
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Peaxyuu npucoedureHus 6000po0a K OP2AHUYECKUM 6eUjecmeam, Ha3bleaOmcs
Peakyuamu 2uopuposanus.

2. DTUIIeH NIPUCOCIMHACT rajorensl. Hanpumep, eciii STHIEH NPOIYyCTUTD Yepes
JKENTOBaTO-OypHIit pacTBOp OPOMHO# BOJBI, TO STHIEH IPUCOEIHHUT K cebe 6poM u
pacTBOp 00ECIBETUTCS. DTy PEAKIMIO UCTIONB3YIOT JUIS onpedenenus (pacno3Haea-
HUSL) HenpeoenbHbIX yenes000pooos:

1 ( <::l THIIEH CH,=CH; + Br—Br — CIJHz— ?Hz
I Br Br
'—‘éé 6poMHas ={0] (1,2-mubpomaTan)
BOJla
(b) OBecupeuynBaHne GpomHo BOAbI
e— [—————  aTuneHoMm

3. B npucyTCTBMM KaTanM3aTopa 3THIIEH NPUCOCIHHSAET BOIY, NPEBPaAIIasich B
STUJIOBBIA CIUPT:

CH,=CH,+ H-OH M) CH3 — CH, — OH  stunossit cimpr (3ranomn)

BBI'IHCJICHHSI, CBSI3aHHbIE ¢ XMMHUYECKMMH CBOHCTBAMM AJIKEHOB

JIn1st oJTHOTrO rUAPHPOBaHKs 1 MOJIb KaKOTO alkeHa — STHJICHA WIIH IPOIMIeHa — 110-
Tpebyercs Gomnblee KOMHMYECTBO Bogopoa?

Pemenne:
ITockonbky 1 Monb dTHIIEHA U 1 MOJIB IpONIHIIEHA cofiepkaT ojuHakoBoe (Na) 9ucio
MOJICKYJ1, a B KaXK10# Mosekysie umeercs 1o oauoi C=C cBsi3u, KOTOpas U rujjpu-
pyercs, TO MOXHO 3aKIIO4UTh, YTO pacxoj] Bojopoja B oboux ciyyasx Oyuner
OJIMHAKOBBIM.

o6paszey

3anaga. CKOJILKO J1 ATHIOBOTO CIIMPTA MOXKHO NOIYYHTh ruapataimeit 11,2 M3 (1.y.)
sTHNeHa ¢ BbIXooM 80%. [TnoTHOCTH 9TanoNa mpuMuTe pasHoit 0,8 r/cv’,

II. Peaxyuu nonumepusayuu. Ilonumepuzayus — peakyus npucoeouHeHus
601bUI020 YUCIA OOUHAKOBLIX MONEKYN C MATIMU OMHOCUMENbHBIMU MONEKYIAD-
HbIMU MACCaAMUu, Npueoosujas K 06paz08anulo 6blCOKOMONEKYISAPHLIX Beujecms.
IMTonmumepu3anuio STUICHA B IOJIUITHICH MOJKHO M300pa3uTh ypaBHEHUEM:

H H
|
nCH, = CH, LKL, (—? - JIZ—)n Wi (-CHCHy),
STHJIEH H H TIOJTHITHIIEH

HcxomaHoe BEImEeCTBO HA3hIBAIOT MOHOMEPOM, KOHETHOE — HOIUMEPOM.

III. Peaxyuu oxucnenus. DTWIEH JIerko okuciserca. Hanmpumep, ecmu dTmieH
NIPOITYCTUTD Yepe3 pacTBOp IEpMaHraHaTa Kaius, TO (HOJETOBas OKpacka pacTBOpa
ucyesHer. B pesynprare peakipu 06pa3yercs JBYXaTOMHBIH CIIUPT — 9MUNEH2IUKONb.
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3OTa peakiys TakKe NPUMEHSCTCS IS 0npedeieHus HenpedeibHblxX y2nee000po0os.

CH=CH, + [O]+H20M(IIH2—CH2

= IUIEH M
| OH éH

| AOTHJICHTIIHKOJIb

{0 pacTsBop =4
KMnO,
[ (c) ObecLBeuvBaHmne pacTBopa
nepmaHraHata Kanusi aTuneHom

o—

l'Ipn CKHI'aHWH DTHUJICH I'OPHUT CBCTAIIMMCS INUIAMCHEM!

C.Hs + 30, —£52C0,T + 2H,0

IIpumenenue. AJKEHBI HCTIONB3YIOT B IPOH3BOCTBE MOTHMMEPOB (TIOIMITHIIEHA,
TIOJIMTIPOTIMIICHA U JIP.), PACTBOPHTENCH (CIMPTHI, alleTOH), aHTH(PPHU30B (He3amep3a-
IOIIMX OPY HU3KOM TeMIeparype OXJIaXAAOIIMX >KUAKOCTEH), BOJIOKHA JIaBCaHa,
B3PBIBYATHIX BEHIECTB, a TAKKE CHHTETHYCCKHUX KayIyKOB.

Onpenenenne. DTHICH, KaK HENPEAETLHBINA YTITIEBOJOPO/, OIPEEISIIOT 10 00ec-
[[BEYMBAHHIO OPOMHOM BOJIBI M pacTBOpA NEpMaHraHata KaJusi.

* rugpuvpoBaHue * germapmvpoBaHue © rmgparauus © nonMmepusaums ©

_ lMpumeHeHWe ¥ NPoBepKa 3HaHUMK

1. Yto omu604HO 41 A IKEHOB?
A) 11epBBIi NIPEICTaBUTEINb PAIA JICrye BO3/yXa
B) sTHiIEH III0XO0 pacTBOpsETCs B BOJIC
C) npu 0OBIYHBIX YCIOBUSX STHIEH U IIPOIHIIEH — Ia3bl
D) aTineH XMMUIeCKH aKTHBHEE METaHa
E) npH uX noJIHOM CropaHuH 00pa3yeTcsi OHO CI0XKHOE BELIECTBO

2. JIs n0JIHOTO CKHranusi 1 MoJib KaKoro ajikeHa norpedyercs 6oibine Bo3ayxa?

A) C2Hq B) CsHio C) CsHs D) CsHi2 E) CsHs

3. Kakwue BenjecTBa NpHCOEAHHSIET 3THIEH?
1. H.0 2. Br2 3.H2 4. CoHs

4. C noMoIIbI0 BOJAHBIX PACTBOPOB KAKHX BEINECTB ITHJICH MOKHO OTIHYMTH OT 3TaHa?
1. KOH 2.Bn 3. NaOH 4. KMnOas 5.KCl1

5. Yem obyciioBiiena 60abmasi XAMHYECKAs aKTHBHOCTH ITHJIEHA 10 CPABHEHHIO ¢ MeTaHoM?
6. Beipazure uyncio o(C-C) u o(C-H) ceaseii B MosekyJie ankena (CoHzn) mocpencTeom n.

7. Ckoabko JUTPOB (H.y.) BoAopoga morpedyercsi [If NOJHOI0 THAPHPOBAaHHSA JTHJEHA
odneMom 2,24 i?

8. Berauciure MaccoBble 1014 (%) Bo0Opoaa H YIiIepoJa B ITHJIEHe.
9. BEIMHCJINTE OTHOCHTEJBHYIO MOJICKY/IAPHYIO MacCy S5-T0 “WieHa FOMOJIOrH4ecKoro psijaa 3To-
JIeHa.

10. BoI9MC/IHNTE YHCI0 ATOMOB YIJIEPOAa B MOJIeKyJIe aJIKeHa, 3Has, 94To B cocrase 1,204-10%
MOJIEKYJI alIKeHa cojiep:kuTest 24 r Bogopoaa. A(H) = 1.
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m ALIETVIJ'IEHOBbIE 1 OUEHOBBLIE YINMEBOAOPOAbI. ALUETUNEH

? —Tennora CropaHuMsa Kakoro rasa ucrnosib3yeTtcs rnpu cBapke U peske meTannos?

‘ NeaTenbHOCTH I ﬂonytlouvle aueTuneHa v ero XxMMu4eckue CBoMCTBa

O6ecneyeHue: WTaTUB, NPobKa C ra3ooTBOAHON TPYOKOW, KOHL=Has cepHas kucnorta,

pactBop KMnOs,6poMHas Boaa, 4 npobupku, cnuyku, cynbdat ptytu(ll), konba Bropua,

Kapbua kanbumsa, noBapeHHas cosb, BoAa, KanenbHas BOPOHKa.

Xop pa6othi: B konby Biopua, 3akpenneHHylo B LUTaTMBE U CHabXEeHHY0 ra3aooTBOAHON

Tpybkon, nomecTute 2—3 Menkux Kycouka kapbuga kanbuus 1 BOPOHKOW NpuKanbiBanTe

B Konby HacbIWEHHbI BOAHBLIA pacTBOp MoBapeHHOW conu (conb 3ameansiet 6ypHoe

npoTekaHue peakuum).

a) MpunoaHsae KOHeL ra3ooTBOAHON TPYOKM BBEPX, 32XIMUTE CNUYKOW BbIXOASILUUM ras,

b) KoHey razooTtBogHoi Tpybku no oyepeaun onyctute B pacteop KMnOs u 6pomHoit
Boabl. HabniopgaiTe 3a npoxoxaeHWeM rasa yepes pacTBopbl.

c) 3ateM KoHeL, ra300TBOAHON TPYOKK onycTuUTe B APYryto Npobupky, coaepxatlyto 4=5 Mn
BOAbl, 1—-2 Kannu cepHom KUCNOTbl U CTOMNbLKO Xe pacTeopa cynbdara prytu(ll) u Hab-
nioganTe 3a NnponcxoaaLLmMMm.

O6cyavte pesynbTarthbi:

= Yem oTnuyaeTcs ropeHne aueTuneHa Ha BO3lyxe OT ropeHus metaHa?

— WameHunacb nu okpacka 6pomHoi Bogbl M pacteopa KMnOs npu npoxoxaeHuu
aueTuneHa 4yepes 3Tu pacTeopbl?
|- Y70 BbI HAbNOAANM NpU NPOXOXAEHUM aueTUneHa Yepes pacTBoOp C COMbio PTyTU?

*Ayurnuyeckue yeneso000poobl, 6 MONEKYIAx KOMOPbIX MeNCOY amoMami yanepooa
umeemcs: 00Ha MpPOUHAsL CE513b, HA3LIGAIOMCS AUEMUTEHOBLIMU Y2T1€6000P00AMU.

Ilo Meswcoynapoonot Homenkiamype YTIIEBOIOPOJBI psA/la alleTHIICHA HAa3bIBAIOT
ankunamu. IlepBuiit npecTaBuTens ankuHoB — smun (ayemunern) HC = CH, Bropoii —
nponun (memunayemunen) HC = C—CH;. CocTtaB aJKMHOB BBIpaXXalOT 00IIei
dopmynoi CyHapz (n>2), a X OTHOCHTEIBLHYIO MOJIEKYJISIPHYIO MaccCy BBIYUCIISAIOT
BeIpakeHrueM My(C,Han-2) = 14n 2.

Monexkyna anerwiena HC = CH (C;H;) umeer muneiHOe cTpoeHue (a 1 b):

PP QP

Ha npumepe ayemunena paccmompum noiydeHnue, C6OUCMea U NPUMEHeHUe AIKUHOS.
ITosryyenne. B NpOMBINUIEHHOCTH alleTHIIEH TOJYYal0oT M3 MeTaHa M KapOuja
KaJIbLIUs:

2CH;—L>HC=CHT + 3H,T CaC, + 2HOH—HC = CHT + Ca(OH),

LWapocTtepxHeBsas (a) v wapoeas (b)
Moaenu Monekyrnbl aueTuneHa

I'upponusom kapOuia Kanblys aleTHIICH MOYYaloT ¥ B 1a00paTOpHH.
dusnyeckue CBOMCTBA. AlleTHIeH —ra3 6e3 1BeTa U 3araxa, Jierde Bo3jiyxa, B BOJIe
MaJio pacTBOPSIETCS.
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Crieumduyeckuin 3anax aueTusieHa, nonyvyaeMoro U3 TEXHUYECKOro Kap-
6uaa kanbuvs, obycrioBneH NpUCYTCTBUEM B HEM MPUMECEH CepoBO-

aopopaa m rasa cocuna (PHs) (noaTomy Takon auetTuneH aoBuT).

XumuyecKkne CBOMCTBA. ALCTHIICH, KaK M OTWICH, BCTYIIACT B PEAKLHUHU npucoe-
OUHEHUS, NOTUMEPUZAYUU U OKUCTEHUL.

1. Peaxyuu npucoeduneHus. AUETWICH IPUCOCAUHSAET BOJOPOJl, I'aJIONEHbI,
TaJIOT€HOBOJOPOABI H BOIY.

Ilpucoedunenue 600opoda WAET B JBE CTAJMU — BHavajle 0Opa3yercsi HTUIIEH,

3aTEM — OTaH:
t, Kkar. t, Kar.

(a) HC=CH + H,———> CH,=CH; (b) CH=CH; + H,———> CH3—CH3

aAllCTHIICH ITHIICH ITHIICH 9TaH

Ilpucoedunenue 2anozenoeé MPOTEKAET OYEHb JIETKO; HAIIPHMED, €CIIH AllCTHICH
NPOIYCTHTh Yepe3 JKeNTOBaTo-Oyphbli pacTBOp OPOMHOM BOJBI, TO B pe3yJibTaTe
npucoeUHeHUs OpoMa K aneTuieHy pacTBop obecuperurcs. Ilpucoeaunenue uuetr
B JIB€ CTa/IHH:

CH=CH + Br, —>CHBr=CHBr —832, CHBr,-CHBr;

1,2-mubpomaTen 1,1,2,2-rerpabpomaTan

ITpu npucoenuneHnu 1 MOIIB XJIOPOBOZOPOJA K ALETUIIEHY 00pa3yercss O4eHb
LEHHBIA MOHOMED — BUHUIXIOPUO:
t, KaT.

CH=CH + H-Cl ——> CH;= ?H

Cl sunnixiopun

ITomumMepu3anuel BUHHIXIOPHIA NMOTY9aloT MOMUBUHHIXIOPUA (cTp.191).
Ilpucoedunenuem 600bl K aLETHIIEHY TOIYYAIOT YKCYCHbIU alb0e2ud — BEECTBO
¢ HenpuATHBIM 3anaxoM (peakuus M.Kydeposa):

40
CH=CH + HOH &%, CH;—C7 YKCYCHBII ajibjierul (aueranbaern)
“H
1I. Peaxyuu nonumepusayuu. B NpUCyTCTBUM KaTajlM3aTopa aleTHICH AUMEpH-
3yeTcsl B GUHUNAYEMUTLEH:
t, Kar.

CH=CH + CH=CH ————> CH=C—-CH=CH, Bununaueruiex

W3 BUHMITANIETUIIEHA TIOITYYAIOT MOHOMED XJIOPOIIPEHOBOT'0 KaydyKa — XJI0POnpeH.
IIl. Peakyuu oxucnenusa. AUCTHICH, KaK U JTWICH, JIerkKo okucusercs. [lpu
NpOIyCKaHUU alleTUICHA Yepe3 PacTBOp epMaHraHarta Kajwus, pacTBop obecrpedn-
BaeTcs. [Ipu 3TOM aneTUIeH OKHCISIETCS B NIABEIEBYIO KHCIIOTY:
(0] O
CH=CH + 4[0] —EMnO: , HOOC-COOH }c - cf
IaBesieBas KHCI0Ta HO OH

B ormimume ot meTaHa u STHIICHA, AlI€TUJICEH Ha BO3AYXE I'OPUT KONTAIIUM ILIaMe-
HeM. B Kuciopojie aleTiiieH TOpUT OCIEITUTENEHO APKUAM IUTaMeHeM (BBIIeNss 601k~
1I0€ KOJIMYECTBO TEILIa):

2CH, + 50, -4 4C0O,+2H,0 +Q
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CMecH aLeTUIICHa ¢ BO3YXOM HJIM KHCIIOPOJIOM B3PBIBOONIACHEI.

Ilpnmenenns. ALCTHICH HCIIONB3YETCS IIPH PE3KE U CBapKe METAJIOB, B IIPOU3-
BOJICTBE YKCYCHOW KHCJIOTBI, STHJIOBOTIO CIIUPTA, CHHTETHYECKUX KAy4yyKOB, I1OJIH-
BUHWIXJIOPHIHEIX cMol, kieeB, pactBopurenei (CHCl,—CHCl,, CHCl,—-CH,Cl).

Onpenenenne aneTnjena. AETHIEH, Kak HENPEIETbHEIN yIIIEBOIOPO, ONpesie-
JAIOT 10 obecHBeYrBaHHIO OPOMHOW BOJBI M PAacTBOpa IEPMAaHraHaTa Kalnus IpU
IIPOITYCKAHUH ALIETHIICHA Y€PE3 ITH PacTBOPBI.

BbIuHc/IeHHS, CBI3aHHBIEC CO CTPOCHHEM AJIKHHOB H aJIKCHOB
OrnpeienuTe NPOCTPAHCTBEHOE CTPOCHUE MOJIEKYJT aLlETH/ICHA U DTWICHA ¥ BHIYHCIIUTE
YHCIIO G- U T-CBSI3EH B Ka)JIOU MOJIEKYIIE.

Pemenue:

a) ITockonbKy B MOJIEKYJIE 3THIIEHA BCE aTOMBI PacIiON0KEHBI B OHOM IJIOCKOCTH, a
B MOJIEKYJIE alleTHIIEHA BJIOTh NMPAMOH JIMHHHA, TO MOJIEKYJIA STHIIEHA UMEET ILI0C-
KO€ CTPOEHHE, a MOJIEKYJIa alleTHIIEHa — JIMHEHHOE.

b) Vuaursisasi, 4ro aBoittas C=C CBs3b COCTOMT U3 OHOH G- (a) H\ H
U O/IHOM T-CBs3H, a TporHas C=C cBs3b — U3 OJHOU G- U /C=C
JIBYX T=CBSI3€H, TO M3 CTPYKTYPHBIX GOpMyI dTHICHA (2) H \H
u aueruieHa (b) BEIMUCIAEM, YTO B MOJIEKYJIE dTHIICHA
COIEPKUTCA 5G- U OJIHA T-CBA3b, a B ALETUIIEHE — 3G~
JIBE TT-CBSI3H.

3apava. Beipasure yucio o(C-C) u 6(C-H) cszeit B Monekyne ankuna (CyHzuz)

MIOCPEJICTBOM A.

o6paszey

(b) HC=C-H

» Ayuxnuyeckue y2neeo0opoobl, 8 MOAEKYIAX KOMOPBIX MeNHCOY AMOMAMU yenepooa
umeromcesi 0e 080lUHble C653U, HA3bIBAIOMC Sl OUEHOBBIMU y2nie6o0opodamu. Hanp.,
1 2 3 4
CH2=CH—CH=CH2 CH2=C—CH=CH2
6yrajguen-1,3 (quBuHMT) [
CH3 2-metnn6yraamen-1,3 (u3onpen)

(MonoMep npuposaHoro Kayuyka)

ITo Measicoynapoonou nomenkiamype TUEHOBBIE YTIIEBOJOPO/IBI HA3BIBAIOT AIKA-
Ouenamu. IlepBbIid ipeicTaBUTENb alKagueHoB — nponaduer H;C=C=CH,, Bropoi
— 6ymaouen-1,3 CH,=CH-CH=CH; (auBunmn). CocTaB alKkaaueHOB, TAKKe KaK U
aJIKUHOB, BhIpaxkaercsi obmer dopmynoir CoHzno (n > 3), a UX OTHOCHTENIbHAS
MOJIEKyJIsipHas Macca Beraucisiercs BepakeHueM M{(CrHzq2) =14n—2.

- [katynka ananmnin « QUBUHUN — NErkocxKmkarowmincs 6ecuyBeTHbIN ras, n3onpeH —
BecuBeTHasn neTy4as XuWaKocTb.

Jlns ankaMeHoB XapaKTePHBI PEAKIIUU NPUCOEOUHEHUS. U NOTUMEPUSAYUU.
IMomumepusanuei 6yraauesa-1,3 1 ero MPOU3BOIHBIX IIOJYYAIOT IIPOMBILICHHO
Ba)KHBIE Kay4dyKHU:
t, KaT.

nCH,=CH-CH=CH; ———> (-CH>-CH=CH—CH>-),
6yramuen-1,3 OyTaTHEHOBBIH KayqyK
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t, Kar.

nCHz=CH4q=CHz —_— (—CHz—CH=?—CH2—)n
usonpen CHj3 CH;

H30TPEHOBBIH KaydykK
t, KarT.

nCH2=CH—(;=CH2 _— (—CHz—CH=q—CH2—)n

xnopompen Cl Cl
XJIOPOTPEHOBEIH KayqyK

IIpumenenue. [IMBUHMI, U30MIPEH U XJIoponpeH (2-xnopbyTaauen-1,3) B kagec-
TBE MOHOMEPOB IIPUMEHSIOTCS B IIPOU3BOJICTBE COOTBETCTBYIOIUX KaydyKOB. JTH
Kay4dyKH HCIIONIB3YIOTCS B NPOM3BOJICTBE aBTOMOOMIIBHBEIX IIMH M KaMep, a TaKkKe
JPYTUX PE3HHOBBIX H3/ICIIHA.

“‘ Knioyesbie ’ * YKCYCHbIA anbaerng * BMHWNALETUIeH * LWaBeneBasa Kucnora
CNOBAa CUHTETUYECKNE KayyKH * peakuusa aMmMmepusalmm * XroporpeH *

_ MpumeHeHUe U NnpoBepka 3HaHUA

1. Yro omuboyHo 1)1 aJIKHHOB?
A) comepxar Tpoitnyio C=C cBs3b
B) ux cocras, TakkKe KaK U COCTaB JJMCHOB, BHIPAXKAECTCS OHOM 0011eit hopmyioi
C) oTHOCHTEIbHASA MOJIEKYJISIPHAs Macca BbIYMCiAeTcs Gpopmynoi 14n — 2
D) B MosieKyJie nepBoro InpejaCTaBHTENs BCE ATOMbI PACIIOJIOKEHBI BJIOJb IPSAMOM
E) B anerunene MaccoBsle oTHomeHUs anemeHToB m(C):m(H) = 1:1.

2. ITo xaKoii cxeMe aneTHJICH NOJIY4al0T H B NIPOMBINLICHHOCTH, ¥ B 1abopaTopuu?

A) CaCa+ H20 —» B) nedrn — C) AlsCs+ H.0 —
TIUPOIIH3
D) C2Hs #I‘Iv) E) CH:—Y>
3. YkaxkuTe Ha3BaHHS BellecTB, 00pa3ylomuxcsi B peakuusx a, b u ¢, cOOTBeTCTBEHHO.
a. CHz + 2H-H —» b. CHa + CoHo— c. C;Hz + 2Br-Br —»
1. oTunen 2. 3TaH 3. 6enson
4, BUHMJIALIETHIEH 5. TerpabpoMaTHIEH 6. 1,1,2,2-rerpabpomaran

4. Ins moyyeHHsi KAKHX BeLeCTB HEMOCPeCTBEHHO HCIOIb3YeT sl aneTuiaeH?
1. yKCycHOro anpjiernjia 2. yKCYCHOM KHCIIOTHI 3. BAHWIANETHICHa 4. BHHWIXJIOpUaa

5. CH2=CH-C=CH: Yro omuu604Ho Isi ajiKajHenHa?

Hs
A) Ha3bIBAIOT U30IIPEHOM B) romonor auBuamia  C) MOHOMEp IIPHPOHOTO KaydyKa
D) romouior aTHiieHa E) o6pasyer nonumep cocrasa (CsHs)a

6. Iloyemy ruapupoBanne U 6pOMHpPOBaHHe alleTHJIEHA POTEKAET B IBe CTAAHu?

7. C 1OMOIIBIO0 KAKHX ABYX BeleCTB alleTHJIEH MOKHO OTJIHYHTH OT MeTaHa?

8. Beruncimre MaccoByio 1010 (%) yriiepoaa B aleTH/IeHe.

9. B yem oT/IMYHe ropeHus aNeTHIeHa Ha Bo3yxe oT ropenusi Merana? C yem 310 cBs3ano?

10. BEIYHCJIHTE OTHOCHTEJIBLHYI0 MOJICKYJISIPHYIO MacCy aJIKHHA, CO/Iep:Kalero B
MoJiekyiae 10 aToMoB yriiepoaa.

11. Cxoabko M® (H.y.) aleTHICHA MOKHO MOJYyIHTh U3 80 KI TeXHHYeCKOro Kap6uaa, coep-
xamero 80% CaC:? M{(CaC) = 64.

12. /I 110JIHOTO MAPHPOBAHMSA CMECH dTHJIEHA M aleTHIeHa o6muM odbemom 10 Jr (n.y.)
6n110 M3pacxoaoBano 16 1 Bogopoaa. Beruuciure o0beM (J1) ITHIEHA B MCXOHOM CMeCH.
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m IJ‘VIKJ'IW-'IECKVIE Yrnesogoroabl — UUKNOMNMAPA®UHDLI U
APOMATUYECKUE YIMEBOAOPOADbI

7 —Kakoe MMHMManLHOE YUCIIO aTOMOB YrnepoAa MOXeT CoaepkaThLCsl B MoneKyne
©  c3aMKHyTOW yrnepoaHoW uenbio?

U3 cxembl kitaccupuKanuy opranndeckux Bemects (cTp.149) BaMm u3BecTHO, 4TO
LUKJIOTeKCaH U OEH30I1 OTHOCATCS K LIMKINYECKHM YITIEBOIOPOAM.

iR 1Y [ a4 ] HekoTopbie xumuyeckue cBoncTBa G@H30Ma U LMKIOrekcaHa
(Onbimel ¢ 6eH3010M IPOBOOUMb 8 8bIMSKHOM WKagy!)

O6ecneueHue: 2 dapdoposble Yalikv, 4 npobupku, pactsop KMnOs, 6pomHas Boaa,

CNUYKK, 6eH301M, LIMKIOoreKcaH.

Xopa pa6otbl:

a) B oagHy 13 npobupok, cogepxalyto 5-6 mn 6pomHol Bobl, HanewTe 2—3 mn 6eHsona, a B
Apyryto, coaepxaluyio 5-6 mn pasbasnenHoro pactsopa KMnO4 — cTonbko xe (2—3 mn)
6eHzona. Obe npobupky BCTpAXHUTE 1 HabnoaanTe 3a coaepXXMMbIM Kaxkaoi npobupku.
Te e OnbITbl NPOBEAUTE C LIMKINOreKCaHOM M OTMETbTE CBOU HabnoaeHus.

b) B ogHy 13 AByx Yaw HanewTte 2—3 mMn LMKrorekcaHa, B Apyryro — CTOnNbKo xe 6eHsona

n 3axrute obe xuakoctv. HabnioganTe 3a nnameHem.

O6cyauTte pesynbTaThl,

— WameHsieTcs nu useT 6pomHou Bogbl u pacteopa KMnOas B npucytcteum 6eHsona?

— A Kak BnusieT LMKnorekcaH Ha okpacky 6pomHoin Boabl u pacteopa KMnO4?

— Kakoe pasnuune Bbl 3aMeTUNN NpU ropeHnn uuknorekcada u 6eHsona?

— lopeHne 6eH3ona Ha BO3AyXe HaNnOMUHAET ropeHue MeTaHa unu e auetTuneHa?

* Huxnuueckue y2ne6000poobl, 8 MONEKYIAX KOMOPLIX AMOMbL Y21epo0a coeou-
HeHbl MedcOy cobOU OOUHAPHBIMU CEA3AMU, HA3BIBAIOMCS YUKAOnApagpunamu.

ITo Mesicoynapoonoii Homenknamype THKIonapabuHbl HAa3bIBAIOT YUKIOAIKA-
namu. I1epBbli IpeaCcTaBUTENb HUKIO0ATKAHOB — yuknonponan C3He.

CocTaB UKJIOATKAHOB TaK K€, KaK U aIKEHOB, BBIPAXKaeTCsl OJHOM obmei dop-
mynoi CyHzn (n23), a uX OTHOCHTENIBHAs MOJIEKYJIIpHAs Macca BBIYHCIISAETCS H3
BEIpKEHHA 14n.

Lkarynka ananmni » LuknonapaduHbl BCTpeyalTcs B cocTase HedpTen, No3ToMy UX
MHOTAA@ HasblBalOT HaghmeHosbIMU yrnesopopoaamu. Bnepsbie ux B coctase ba-
KuHCKON HedhTn (1883) obHapyxmn u u3y4un ceoictea B.MapkoBHUKOB.

Ha3Banus 1MKI0aIKaHOB 00pa3yrOTCs U3 HA3BaHHI AJKAHOB, C TEM XK€ YHUCIIOM
aTOMOB YTJIEpO/Ia, YTO U B IUKJIE, C JOOABIEHHEM IPUCTABKY “nuK10”. Hapumep:

CH:
H H.
CH2 HC CHy CH2 HoC CHa
HC CH:
HC CH2
H2C H2C H2C CH2 H> CH: CHz
mukaonpornad CsHs muknobyran CsHs uukiaonesTan CsHio mukstorekcad CsHiz

162



(a) WapocTepxHeBble
MOoZeny Monekyn
LUKIoneHTaHa u
LuKnorekcaHa

CSH]H

o gusuveckum ceoticmeam MMKIOATKAHBI IOXOXKHW Ha ankaHbl. Ilo xumuveckum
ceoticmeam MUKIOATKAHbI, TAKKe, KaK ¥ aJIKaHbl, MAIOAKTHBHBI.

Iosryyenue. B 1IpOMBINUICHHOCTH LMKJIOAIKAHBI BHIICISIOT U3 (pakumii HeTH.
I{ukI0orekcaH U €ro FOMOJIOTH HOJTYYAalOT TAkoKe THAPHPOBAHNEM apOMATHIECKHX yTJIe-
BOJIOPOJIOB:

t, Pt
Ce¢Hs + 3H, ——>CsHiz
6eH3zon LIMKJIOT'EKCaH

IIpamenenne. [{ukiorexcan 1 METHIIMKIONEKCAaH UCIIONB3YIOT JUIS IIOJTyYCHHS
OeH3011a U TOJTYOI1a, A NIOCIICIHUE — B IIPOU3BOJICTBE KPACHTEIICH M JICKAPCTBEHHBIX
BemiecTB. [{uknonponan npuMeHsETCs B KA4ECTBE HAPKO3a.

* Venesodopoowl, monekynvl Komopwix codepaicam 00HO Ui HeCKONbKO 6eH301b-
HbIX KOJeY, HA3bIBAIOMCS APOMAMUYECKUMU Y2T1€6000P00aMU VIV apeHamu.

ITpocTeimmM npeICTaBUTEIEM apOMaTHYECKUX YITIEBOIOPO/IOB ABISACTCA Oen3on
CeHs. B monexyne 6en3ona 6 aToMOB yriiepo/ia, pacnonarasich B OJJHOH IJIOCKOCTH,
obpasyror npaBuwibHBI miectuyronbHuK (b — 1). B Monekyne atomsl yriepoga
COEIMHEHbl MeXay co00i OIMHApHOW O-CBA3BIO, KOTOpas B CXEME YKa3aHa
npsaMeiMi. Kpome 3Toro, Bce aTOMBI yTiIepojia COeMHEHBI MEXKTy co00# 0JJHON eu-
HOM 6-DJIEKTPOHHON T-CBA3BIO, YTO HA CXEME IOKa3aHO OKPYKHOCTBIO BHYTPH
mectuyroibauka (b — 2):

(b) CTpyKTypHbIE (1 H (2) (3) H
chopmynbl 1 | |
waposasi mogens  H._ _C._ _H . H . -C< H
MoneKyrbl (I cl voya | ¢ >
6eHsona C C ' (II C”

H™ \‘$/ “H e H” *$/ “H
H H

benzon momyuaror u3 mpomaykToB, obpasyrommxcs mpu nepepaborke HedrH M
KaMCHHOTO yTIIsl (M3 KAMEHHOYTOIBHOM CMOJTBI ¢Tp.167).

®@.A.Keky.e « Ero mccrneioBaHns OXBaTHIBAIOT 001acTH OpPraHHYECcKOro
(1829-1896) CHHTE3a M TEOPeTHHECKOM opranudeckod xumuu. OH
HeMenkuii XaMuK.| CUUTAI YIVIEPOJ YETHIPEXBAICHTHBIM deMEHTOM. Brep-
BbIE TPE/TIOKHI CTPOSHHE MOJIeKYIbl Oensona (b — 3).
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UWrkarynka znanni » HasgaHne apomamuyeckue coeQuHeHUs UM OaHO Mo TOWN npu-
YMHEe, YTO MU3BECTHblE NepBble NpeacTaBUTENKU 3TOro Knacca — copepxawme 6eH-
30/bHOE A4PO0 — UMEenu NPUATHBIN 3anax.

Benzon — GecrBerHas, eTy4das, JIErKOBOCIUIAMEHSIONIAsCS KHIKOCTh € XapakKTep-
HBIM 3anaxoM. B Boae He pactBopsiercs. IIpu oxiaxieHHH OH IpeBpalaeTcs B 6enyio
KPUCTAUIMYECKYIO Maccy ¢ TeMneparypoi muasinenus 5,5°C. Kunut npu 80,1°C.
Benson u ero mapel s0oeéumst. Ha BO3myxe ropuT KONTAIMM IUTaMeHeM. He
obecrpednBaeT GPOMHYIO BOJY M PacTBOP [I€pMAaHIaHATa KAJIUA.

IIpumenenue. beH3onm wucmonb3yeTcs B INPOU3BOJACTBE AHWIMHA, KpPaCHTENEH,
PacTBOPHUTENEH, CPEJICTB 3ALIUTHI PACTECHUH.

BbIYHC/IeHHS] HA OCHOBE YPaBHEHHS FOPeHHs HKI0AIKAHA
JU1s TOTHOTO CKUraHus 2 J1 (H.y.) ra3000pa3HOro yriieBoAOpoAa 3aTpadeHo 9 i1 KUcio-
poxa. Onpenenure GpopMyITy YIIIEBOAOPOAR, ECITH NPH 3TOM 00paszoBanock 6 1 CO;.
Pemenune:
ITockonbKy OOBEMHBIE OTHOLICHHMS T'a30B B XOJ€ PEaKIMH PaBHBI OTHOIICHHAM HX
CTEXHOMETPHIECKHX KOI(PPHIMEHTOB, TO ypaBHEHHE PEAKIINH MOYKHO 3aITHCaTh TaK:

2CHy + 90, — 6CO2+ 6H20 otcroma 2x=6; x=3 u 2y=12; y=6.
IIpu x=3 uy==6 dopmyna yriesonopona 6yzner CsHs.

o6paszelun

3agaya. CKOJIBKO JIMTPOB KUCIIOPOAA HOTpedyercs i IOJIHOro cxxuranus 11 (m.y.)
nukinobyrana?

KnioueBsble * UMKIoankaHbl * apeHbl * 6eH30m * apoMaTU4eckme CoeauHeHus ¢

cnoBa

_ MpumeHeHUe U NnpoBepKa 3HaHUA

1. Yro ommbouHo ist nuKiIonapagpuuon?

A) coctaB coorBercTBYeT 00mmei popmyie CoHan

B) BcTpedaroTes B cocTaBe HEKOTOPBIX Hedrei

C) OTHOCHTENBHBIC MONEKYIPHbIE MacChl BEIMUCISIOT BRIpaKeHHeM 14n

D) ux npocreiimas ¢popMyia, Kak U y alkeHoB, coorBercTByeT CH2

E) B uX Monekyaax cToibko e C—C CBsA3eH, CKOIMBKO B COOTBETCTBYIONIMX alKaHAX
2. YkaxkuTe BbIpaxKeHHe, He OTHOCSLeecs: K OeH30.1y.

A) npy 0XJIaXKJCHUH IpeBpalaeTcs B 0eIyI0 KPUCTAJUIMYECKYIO MacCy

B) mosmy4aroT u3 KAMEHHOYTOJIEHOM CMOJIBI

C) 6ecreTHas )KUAKOCTh D) B Bofie HE pacTBOpPAETCA E) ne simoBut
3. Yro BepHO Ans nukIonapaguna cocrasa C:Hs?
1. Ha3BIBAIOT LUKJIOIPOIIAHOM 2. u30Mep NpOIHIIEeHa
3. 1-if mpeCTaBUTENh TOMOJIOTHYECKOTO psia 4. B MOJIEKyIIe COJCPKHT 9 CBSA3EH
5. atombl C pacmosioKeHsl B OAHOM INIOCKOCTH 6. IPUMEHSCTCA B KA4E€CTBE HAPKO3a

4. Ilpu JerupHpoBaHHH IHKJIOreKkcaHa ofpasosanock 39 r Genszona. CKoOJBKO JHTPOB
(n.y.) Bogopoaa npu 3ToM Beigeaniaock? M{(CesHes)=78.

5. BoiyucianTe MaccoByio 1010 (%) yriepojaa B GeH30ie H CPAaBHHTE ee ¢ MacCOBOM J0J1el
yriiepoaa B MeTaHe u aneruiene. Kakyio cBs3b Bbl 3aMedaeTe MeX1y MaccoOBOH J1oJiel
yIijiepojia B YIJIeBOJ0pO/ie ¥ 0COOEHHOCTHIO €ro rOpeHus Ha Bo3yxe?
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m nPMPOHHbIE MCTOYHUKW YTTIEBOQOPOOOB U UX
NEPEPABOTKA

0 = Noyemy cxuraHue HedpTH, NONYTHLIX HEMTAHLIX ra3oB U KAMEHHOro Yrns He
¢ cyuTaeTcs pauuMoHanbHbIM CNOCOGOM MX UCMONb30BaAHUA?

BaxHeWIIMMH HCTOYHHKAMHU YTIIEBOAOPOIOB ABISIOTCS Hegdhmb, npUpoOHblil 2a3,
nonymHule HepmsHwle 2a3bl U KAMEHHbLU Y2Olb.

PR I LI g ®pakumoHHan neperoHka Hedtu neZmnue
- 2asbl ‘

3Has, 4To TemnepaTypbl KUMEeHUs pakumin HedTn

yBenu4uBaTca B psgy 6eH3UH—NUrpouH—Kepo- f :;‘::"ﬁ“"“

CUH—Ta30MNb, YCTAHOBWUTE COOTBETCTBUE MEXOY S yiitiia

HuMK 1 ppakumamm X, Y, Z n K Ha cxeme, a Takke

OTBETbTE Ha BOMPOChI:

- lNepBuyHas nepepabotka HedTU — Kakoe siBne-
HWe, Usnyeckoe unu xuMmyeckoe?

— Kakas us dppakumin X, Y, Z n K cootBeTcTByeT
6eHavHoBOM hpakuum?

— CpeaHee 4ncno atoMoB yriepoaa 8 Mone- c = = yasym
Kynax kakowv cppakumm — HanbonbLiee?

Hegpmb — MacnsHUCTas TOproYas >KUAKOCTh OT Oyporo J0 YepHOro uBeTa, CO
cnenuduyaeckuM 3arnaxom. Ona neruye Bogst (0,73—0,97r/Min) u B Hel He pacTBOpS-
ercs. Hedrb (Chbipas) COCTOUT U3 CMECH JKHIKHX, TBEPIBIX U ra3000pa3HbIX yrie-
Boopo10B. I103TOMY OHa KMITUT HE IIPH MOCTOSIHHOM TEMIIEPaType, a B HEKOTOPOM
TeMIIepaTypHOM HHTEpBaJe.

CocraB nedrn. B cocraB HedTH, H00BIBACMOM M3 PA3IMYHBIX MECTOPOXKICHHIM,
BXOJIAT YIJIEBOAOPOIbI TPEX 6UO08 — AIKAHbL, YUKIOATKAHbl (HaghmeHvl) u apoma-
muueckue y21e000poobi.

=

[Ukarynka 2uanmi o COOTHOWEHWE 3TUX TPeX BWAOB YIMEBOAOPOLOB B HedTH,

| BO6LITON U3 Pa3NUYHLIX MECTOPOXAEHUIN, HEOAMHAKOBO. Hanpumep, rposHeHcKas u
¢hepraHckas HedTb BoraTbl ankaHamu, GakuHckas HedTb =— LMKroankaHamu, a
TatapcTaHckas HedTb — apOMaTUYECKUMU YrNeBO4OPOAaMM.

| Wkatynka ananni » B HacTosiwee Bpems 90% A06LIBa@MON HETH UCNONb3YeTCs! Kak

0 | Tonnueo. [ns nonyveHnst U3 HedTU TEXHUYECKW LieHHbIX MPOAYKTOB ee nepepaba-
ThIBaAOT.

B npOMBIIIIEHHOCTH OCYIIECTBIISIOT JIBA THIA NIEpepabOTKy HEPTH — nepsuiHyro
u emopuuHyto nepepabomky. IlepBuynas nepepaborka HeTH COCTOMT B ee (ppak-
LIMOHHOM TIEPEroHKe. DTOT NPOLIECC NPOBOAAT B pekmughuxkayuonnou xononne. Ilpu
9TOM BBIICIISIOT — OEH3UHOBYIO, TUSPOUHOBYIO, KEPOCUHOBYIO U 2A30UTEBYI0 PPaKyuU.
B ocrarke ocraercs yepHas BA3Kas HKHUIKOCTb — Ma3yT.
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[py guCTHILISAIMKM Ma3yTa IIPY MOHKCHHOM JaBJICHUH M3 HETO MOJYYal0T CO/ls-
POB0e U CMA30UHbIE MACIA, NAPAGYUH U 8a3enuH, a TaKKe 2yopon. (Iyopon — uepnas

meept)aﬂ macca, ocmarnowiancsi nocie nepPpe2oiKu Ma3yma)

Obnactu npuMeHeHus NpoayKToB nepepaboTkn HedpTu ( (... °C ) — TemnepaTypbl KUneHus pakumii)

6eH3uH JIATPOUH KEpPOCHH | Ta3oiib napadua Ba3zeJMH| TYAPOH
(40-200°C) | (150-250°C) |(180-300°C)| (>275°C)
KakK aBHalli- |Kak Au3enb- |Kak aBHAlM- |KakK AW- | TMPOM3BOJACTBO BHIC- | B MeH-| acdambTH-
OHHOE M aBTO- | HOE TOILIMBO |OHHOE TOI- |3€JbHOE |IIKX KapOOHOBBIX LMHE poBaHHE
MOOHIIBHOE JIMBO TOIUIMBO | KMCJIOT, KapaHja= Jiopor
TOTTHBO IIeH, CIYeK H
CBEYCH

Bensun, oOpasyromuiics npu nepBUYHON nepepaborke HedTH, COCTABIAET BCErO
20% ot ucxoauoi HehTH. C 1eNbI0 YBEIHMYCHHUS BbIX0/1a OEH3MHA OCYIECTBIIAIOT
8MOpuU4HYyIO nepepabomky.

BropuyHo# nepepaboTke NOABEPraroTCs, INIaBHBIM 00pa3oM, Mazym, Kepocun u
2azounesas paxyusi. IIpu 3TOM IIUPOKO UCIIOIB3YIOT MPOLIECCHI MEPMUYECKO20 U
Kamanumu4ecko2o KpeKuHaa.

* IIpoyecc obpazosanus y2neeo00opo00os ¢ MEHbUIUM YUCTOM AMOMO8 Y21epood 8
pe3ynbmame paznodlicerus y2neeo000pooos ¢ bONbUUM YUCIOM AMOMO8 y2nepooa,
Ha3b16aemcs KPeKUHZOM.

B oboux Bumax kpekuHra yriieBoopoas! cocraBa Cio-Cag pasnararorcs Ha yrie-
BOZIOpoibl GeH3uHOBOM (pakimu cocraBa Cs-Ciy (a). B pesynbrare Bbixox G6¢H3UHA
yaaetrcs noBeicuTh 10 70—80%. B Xoje KaraluTHYECKOro KpEKMHra Hapsmy C
PEaKIUAMH Pa3I0KEeHHS IPOTEKAIOT U peakuuu nzomepuszanuy (b):

CH;~«CH,)1s—CH; —» CH;~«(CH,)s—CH; + CH3;—~CH,)s—CH=CH,

rexcazexan CisHza okrad CgHig okren CsHie

(@)

1 2 3 4 5 6
CHs—(CH2)s—CH; —=T5 CHs— CH; ~CH~CHy~CH~CHs

H-T€nTaH

(b)

CH3 3-meTunrekcan (pa3sBeTBIICHHbII alKaH)

B otnmnune ot nepBu4HOM nepepaboTku HE(TH B X0€ BTOPUYHON nepepaboTku
MIPOUCXOAT XUMHYIECKHE NIPEBPAILEHUS YTIIEBOJOPOIOB.

OkTaHoBoe Yncno. OkmaHo80e YUCII0 YUCNEHHO XapakTepuayeT demo-
HaUUOHHYI0 ycmou4ueocms H6eH3uHa, [leToHauus — seneHue npexaoe-
8peMeHHO20 eocriaMeHeHus monnuea e dguzamersne. Ecnu oktaHosoe
4ncno 6eH3uHa paBHoO 95, TO 3TO 3HAYUT, YTO AETOHALMOHHAA CTOMKOCTb
3Toro 6eH3nHa Takas Xe, Kak AeTOHALUMOHHAasA CTOMKOCTb CMECcH, COCTO-
swen u3 95% msookraHa U 5% H-rentaHa. Yem Bblle OKTAHOBOE YUCIO
Tonnuea, TeM Gonblue ko3aPULIMEHT NONE3HOro ASNCTBUA ABUraTenNs.

3T0 UHTEpecHOo

Wkatynka 2nannii « B ycoBepLUEHCTBOBaHWUM NPOLIECCOB NepepaboTkn HedTH, ynyy-
LeHUn kavectBa HedTENpPOAYKTOB U pauuoHanu3auuMu npoueccoB nonyvyeHns op-
raHW4eckux coeauHeHuii Gonbluas ponb NPUHAANEXUT HalmuM asepbangkaHCKUm
xumukam = lOcudcdy Mamepanuesy, Anu Kynuey, MypTtyse HarueBy, Baxaby
Anuesy, Contany MexTtuesy, Mapky [danuHy, U33aT xanym Opyaxeson v ap.
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Hama pecrmy6iuka uMmeer GonbmiMe 3amachl NMPUPOJHOIO Ia3a M IOIYTHBIX
HE(TSHBIX Ia30B.

IIpuponubIii ra3 B o0CHOBHOM, cocTouT U3 MeTaHa (80—90%) u ero Gmmxaimmx
TOMOJIOTOB — JTaHa, nmponaHa ¥ Oyrana. OH UCMONB3yeTcs B OBITY M IPOMBIII-
JICHHOCTH B Ka4yecTBe TOIUIMBA. OH TaKKe SBIACTCS HCTOYHHKOM ChIPbs U XUMH-
YeCKOH NpoMBIILIIEHHOCTH (cTp. 153).

INonyTHbIe HeTAHBIE ra3bl WIH MOJ JABICHUEM PacTBOPEHHI B He(TH, WK
pacronoxeHsl Haj cioeM HeTH. B MX cocTaBe cojiepikaHue METaHa MEHbIIE, YeM
B MPHPOIHOM rase, HO cojepxanue ero romMonoroB (C>—Cs) — 6onbie. DTH rassl
TaKKe MCTIONIB3YIOTCS KaK TOIUTHBO M KaK HCTOYHUKU XHMHUYECKOTO CBIPBA.

KaMeHHbI# yrolib, SBISSCH TOIUTHBOM, OJJHOBPEMEHHO — HCTOYHHK XHMHUYECKOIO
ceipbs. OcCHOBHas nepepaboTka KaMEHHOTO YIJISl COCTOUT B €T0 KOKCo8aHuu (IIHpo-
JIU3€), TO €CTh B HarpeBaHUM 0e3 TocTyma Bo3ayxa npu temmneparype 1000—1200°C.
B xo1e kokcoBaHHs 00pa3yroTcs ClEAyIONe OCHOBHbIE DPaKUMK — KOKC, KAMEH-
HOY20/IbHAA CMO1A, AMMUAYHAA 8004 U KOKCOBbLU 2a3.

* chpakLMOHHas AUCTUNNALMUA * KPEKUHT * KOKCOBaHUe °©

_ MpumeHeHue N NnpoBepKa 3HaHUMN

1. Kakne yriieBoaopojb! NpeHMYIIeCTBEHHO cojepkarcs B 6akuHckol HedTu?
A) ankaHbl B) ankeHs! C) apeHs! D) ankunb! E) muknonapaduHsl

2. Yo omrub0o4HO /15 NPHPOIHOro rasa?
A) B AzepbaiipkaHe IMEIOTCS GONIBIIME 3aMachl
B) MCTOYHMK CBIPBSA JUIA XHMHYECKOH MPOMBIIIIECHHOCTH
C) ucnonp3yercsi B MapTeHOBCKUX U JIOMEHHBIX I€Yax
D) ucrnionb3yercs B ObITY M KOTEIbHSX
E) xpoMe MeTaHa TakKe COJIEPKHT ITaH, IPOIaH U OyTaH

3. ¥kaxuTe BepHbIe BbicKa3biBaHus. IIpn nepeuunoli nepepadorke HedTH ...
1. mpoTeKaroT pU3HIECKHE TIPOLIECCHI
2. POIIECC OCYMIECTBIISIOT B PEKTH(UKAIIMOHHOH KOTIOHHE
3. dpakumu neperoHsIOTCs MPU PasIMYHbIX TEMIIEpATypax
4. B OCTaTKe OCTAETCA MasyT
5. BbIxoz1 GeH3mHa cocTaBiseT = 20%

4. YKauTe BbIpaKeHHs, OTHOCSIIHECH K MPOLEcCY KPeKHHIa.
1. oCymEeCTBIAIOT ABYMS criocobamu
2. I03BOJISIET NIOBBICHTE BBIX0J[ OeH3uHa 10 70-80%
3. B X0jI€e IpoLecca NPOTEKAIT PEAKIHH Pa3JIOKEHHSI

5. C xakoii neJb10 IPOBOAHTCH BTOPUYHASA NepepaboTka HedpTH?

6. CMech KaKHX JBYX YIJICBOJOPOAOB HCIOJb3YeTCS B KAYeCTBE 3TAJOHA /I ONpeaeIeHHs
OKTAHOBOI'0 YH(JIa TOILTHB?

7. Hamummure pedepar 06 azepdaiizkaHCKHX XHMHKAX, IPHBEEHHBIX B IIKATYJIKe 3HAHMIH.
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O ocosuanune sananns ]

1. Yro ommbouHo i MeTana?
A) IpuMEHSETCs B KAYECTBE TOIUIMBA
B) ucnonb3yercs Ui NOJXy4eHUsT pacTBOPHUTENIEH
C) ero MoJsieKyJs1a HMEET TETPAdAPHIECKOE CTPOCHUE
D) copepsxut o macce 25% H u 75% C
E) B ero mosexyiie umMeroTcs 4 HEMOJSAPHBIE KOBAJICHTHBIE CBSI3H

2. Yro omra009HO A5l ITHIIeHA?
A) MOXHO IIOJTy9HTh U3 3TaHa B) Moekyia HMeeT HeIUIOCKOe CTPOSHUE
C) obpasyer MoTHITHIEH D) BcTynaeT B peakiHio THpaTaiii
E) sBIseTCS HENpeAeIbHBIM YITIEBOJIOPOIOM

3. OnpenennTe GpopMy. Ty aTKeHa, IVIOTHOCTH MapOB MO BOJOPOAY KOTOPOro paBHa 35.
A) C4Hg B) CsHio C) CsHiz D) C3Hg E) CsHis

4. Yo BepHO NI aneTHiIeHa?
1. MoneKy1a UMeeT JTMHEHHOe CTPOeHHE 2. ¢ BOJI0M 0Opa3yer aneTanbIerus
3. 1 mous ero ¢ 2-ms Moib Hy obpasyer atan 4. MOJKHO NMOJTY4UTh U3 KapOuaa Kabius
5. Ha BO3[yX€ FOPUT KONTAIIUM IUTAMEHeM 6. MOXKHO IIOJIy4HUTh U3 METaHa

5. Yro omubouHo /s 6eH30/1a ¥ HUKJIoOnponana?
A) MOJIEKYIIbI HIMEIOT 3aMKHYTBIE YIVIEPOIHbBIE LEITH
B) cocras oHOro U3 HUX cooTBeTcTBYET 001IEeH Popmyie ChHz,
C) B MOJIEKYJIE OJJHOTO M3 HUX IIPHCYTCTBYIOT TOJIBKO G-CBSI3H
D) TTapel OTHOT'O U3 HUX SAJOBUTEI
E) ob6a oTHOCATCS K apOMaTHIECKHM YTIIEBOOPOIaM

6. OnpenesauTe BepHbIe BHICKA3bIBAHHS.
1. nepBuuHas nepepaboTka HepTH — PU3HMUECKUIT TpoLIeCce
2. B X0Jie BTOPUYHOM nepepaboTKy HedTH MPOTEKAIOT XMMHUYECKHE IIPOLECCHI
3. IpH KpeKHHTe KPYIHbIE MOJIEKYIIBI PACIaJaloTCs Ha MEJIKHE MOJIEKYJIbI
4. OCHOBHasI 11eJIb BTOPHYHOM IepepaboTKy — MOBBICHTH BEIXOJ O€H3UuHA
5. 6eH3uHOBYIO (pakuuio 00pa3yioT yriesoopoast coctaBa Ci=Cig

7. llepenumuTe cxeMbl B TETPa/b U 3aBepLINTE HX.

1. CHy + H,O ﬂ_, 2. CH,=CH, + H,0 t, P, kar.
3. CH,=CH; + [O] + H,O _KMnO4 | 4. CH=CH + HCl b=
5.CH=CH + H,0 1894, 6. C¢Hg + 3H, —o2=r

8. Ilpy mo/THOM CHKHTaHMM aJIKaHa KoJudecTBoM 0,05 Mok Ob1T MOTyYeH yrileKHcabIi
ras oobemom 3,36 J1 (1.y.). Onpenennre popmyiry ajikaHa.

9. IMepenummuTe cXeMy B TeTpajab, YpaBHSTe ee H MOx (PopMYJI0ii KakI0ro BelecTBa
HaNMIIATE ero Maccy, BLIPAXKEHHYI0 MOCPeCTBOM 4HcIa aTomoB C B MoJiexyJie (n).
M(0,) =32, M{(CO») = 44, M(H,0) = 18.

CHzp + 0 - CO, + H20

10. Onpenennare MoJeKyJIAPHYIO (pOPMYJTY aTKHHA, €CJIH H3BECTHO, YTO JJIs IOJIHOIO
ruApHpoBanus ero 2,7 r 6b110 H3pacxoaosano 0,2 r Bogopoaa.
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Jﬁln KUCNIOPOLCOMEPXALLME U A30TCOAEPXALIME
" ¥ NPOU3BOAHLIE YIEBOAOPOAOB

B 3T0# rnaBe U3 KHCIOPOCOAEP)KALMX MPOU3BOAHBIX YTJICBOJJOPO/IOB BBl O3HA-
KOMHTECh CO CRUPMAMU, KAPOOHOBLIMU KUCTOMAMU, CLONCHBIMU IPUPAMU U Y2Tle60-
O0amu, a U3 a30TCOJACPIKAIUX IIPOU3BOIHBIX — C AMUHOKUCTIOMAMU U OenKamu.

m nPED,EJ'IbeIE CMUPTbI. 3TAHOI, ATUNEHTTIUKOINb U
rMMUAUEPWH

— B kakom BellecTBe pacTBOPSAIOT oA ANA NPUroTOBNEeHUA NOAHOW HAaCTOUKU?
9 — Kakoe opraHuyeckoe BellecTBo o6pa3yeTca npu 6poxeHun ppykToB?

[ J OkucneHue aTunosoro cnupta okcuaom meau(ll)

Ob6ecnevyeHune: MeaHas crnvpanb, CNMMPTOBKA, CNUYKKU, NPoBupKa C 3TUMOBbLIM CIIUPTOM,
LWITATUB.

Xopn paboTbl: Packanute MmegHylo cnvparnbs Ha niiaMeHu ClMpTOBKM 40 TeX nop, rnoka
ee MNOBepXHOCTb He NMOKPOeTCH YepHbIM HaneToM, U B HarpeToM COCTOSIHUW, ONYCTUTE B
3TUNOBLIN cnupT. HabniogaiTe 3a npoucxoasiumm.

\

O6cyauTe pesynbTaThbl: N

— Moyemy cnupank Npu HarpeBaHUm
NoKpbINack YepHbIM HaneTom?

= Y70 NpoucxoauT ¢ YepHbIM HaneToMm, Koraa CNupars
onyckatoT B cnupT? MNoyemy aTo npoucxoaut?

— YT0 YyBCTBYETE, KOrla NOAroHAETE BO3AYX -y
pyKOI OT Bbixoaa Npobupku K Hocy?

— Kakue npusHakv XMMU4eCKom peakuumn Bbl — - -
Habntoganu B Xofie OKUCNEHUsi 3TUNOBOro cnupTa? STHIIOBBIH CIIHPT

¢ Ilpouseoonvie npedenvhvlx yaneso0opodos, 8 MONEKYAaxX KOMOPbIX 0OUH UlU
HECKONbKO amomoe 8000pooa 3amewjenvl ha suopokcunshsle (OH) epynnel, nasvisa-
10Mcsl npedebHbIMU CRUPMAMU.

OpnHoaToMHBIE NpeAEIbHBIC CIUPTHI COAEpKaT B cBoeM cocrase ogHy OH rpyn-
my, ¥ TO3TOMY HX cOcTaB BeIpaxkaioT obmei ¢opmynoit R—-OH mwm CiHz.1OH.
ITpocTeHmmMH MX NPEICTaBUTEISIMH ABISIOTCA MEMUI08bIt CRUPM UTU MEMAHON —
CH30H u smunoswuii cnupm unu smarnon — CoHsOH:

! 7 o
H—CI—OH H—F—?—OH
H ¢ o H H
METHIIOBBIH CITHPT HJIH MCTUHOI JTHIIOBBIH CITMPT HITH DTAHOII

(a) CTpyKTypHbIe (hOpMYTibl U LIAPOCTEPXKHEBLIE MOAENU MOSEKYS METUMOBOTO U STUIOBOTO
CNUPTOB
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Ilosryyenne. DTaHON MOJNYYalOT B OCHOBHOM I'MJpaTal[Mell STHICHA B IPHUCYT-

CTBHH KaTaJIu3aTopa:
t, Kar.

H,C=CH; + H-OH —— CH3;—CH,OH
OTHIICH OTaHOI
DTaHOJ MOTYYaOT TAKKe OPOKEHUEM CaXapUCTHIX BELIECTB, COJACPIKAIUX B CBO-
€M COCTaBe INIIOKO3Yy HJIM OCTATKHU IUIIOKO3BI (B IPHCYTCTBUM JPOXOKEBBIX TPUOKOB):

CsH1206(rmoxo3a) M—)ZCJ‘IsOH +2C0,T

Du3uyecKHe CBOHCTBA. DMaHoN (8uUHHbILU cnupm) — 6ecyeemHas HCUOKoCms C
(xapakTepHBIM) aJIKOTOJIHBIM 3araxoM, Kursimas np 78°C; 1erko BocIuiaMeHseTcsl.
OH serdye BOABI U C BOAOH CMEIIMBAECTCS B JIIOOBIX COOTHOLIEHHsAX. MHOrue opra-
HUYECKHE BENIECTBA XOPOIIO PACTBOPSIOTCS B HEM.

DTaHOIJI — BEIIECTBO, 00Iaaromee HapKOTHIECKUM JieiicTBreM. I Toro, 9To06!
HE ynoTpedssiyii BHYTPb STWIOBbIH CIIUPT, UCIIOJIb3YEMBbIN JUI TEXHUYECKUX HYXI, K
HeMy 100aBIIIOT IUIOXO MaxXHYIUE U KpacsAIlye BemecTBa. Takod CIMPT HA3BIBAIOT
Odenamypamom. PactBop crmpra, copepxkamuii 96% cnupra u 4% BOJIBI, Ha3BIBAIOT
MEOUYUHCKUM CRUDIOM.

Xumuyeckue coiicrBa. [Ipu remneparype Boime 140°C B mpUCYTCTBHM KOH-
LIEHTPHPOBAHHON CEPHOM KUCIIOTHI 3TAHOI JETHApPATUPYETCs, 00pa3ys ITHIICH:

C2H50H t>l40° C, HzSO4 (KOHII.) N CH2=CH2 + HZO
3TaHOJ'I Ha BO3)IYXC l"OpPlT cna603amemsm CHHECBATHIM IIJIAMCHEM .
C,HsOH + 30, —452C0,T + 3H,0

ITpu cnabom HarpeBanuu ¢ okcumaoMm memau(Il) sTaHON OKHCISIETCS B YKCYCHbIU
anvoezud, 00IaAIONMH HEPUATHBIM 3aIIaXOM:

0
CH;-CH,OH + CuO —1» CH3—cfH + Cu + H,0

3TaHOI YKCYCHBIH aJIbJIeI 1]

BpIunciIeHns, CBA3aHHbIE C COCTABOM CITHPTOB
BrIpa3uTe OTHOCHTENBHYIO MONEKYIApHYI0 Maccy crupToB CyHan1OH mocpencTBom
qHcia aToMOB yriiepoja B Mosekyie (n). A(C)=12, A(O)=16, A(H)=1.
Pemenne:
VuuTsIBas 3Ha4YCHHUS A JIEMEHTOB M MX HHICKCOB B BhIpakeHHH M (CpH2,+1OH),
BBIPa3UM M, CIIHPTOB MTOCPEICTBOM 71:

M{(CoHanitOH) = 12-n + 1(2n+1) + 16+1 = 14n + 18

3anaya. Onpezenure HopMyITy IPEAETEHOTO OAHOATOMHOTO CrpTa, 0,5 MOJIB KOTOPOTO
UMeEET Maccy, paBHyio 23 T.

o6paszewny

Hpnmenemle. OTHIOBBIH CIIMPT IPUMCHACTCA B IIPOU3BOJACTBEC CHHTCTHYICCKOT'O
Kay4ykKa, iuiactMace, 1yXoB, JICKapCTB, JIAKOB M aJIKOI'OJIbHBIX HAIIUTKOB.
On HCIIOJIB3YETCA NJIsI KOHCEPBUPOBAHUA aHATOMHUYECKHUX MIPEIIapaToB, B MEJUIIUHE
— I J.IC3PIH(1)CKIIHH KOXXH, IIPUT'OTOBJICHUS HACTOCB U DKCTPAKTOB.
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Memanon — ouens a0oeumasn, obiafaonias XapaKTePHbIM aJIKOTOJILHBIM 3arla-
XO0M, OecCIBETHAs XHUIKOCTh, Kumsamas npu 68°C; ¢ B0 cMemuBaeTcs B TIOOBIX
COOTHONIICHUSX.

ITpenenbubie ciupThl, coaepxkamue aABe H Tpu OH rpynnsi, Ha3bIBaIoTCS COOT-
BETCTBEHHO, 08YXAMOMHbIMU U mpexamomubimu cnupmamu. IIpocTeiimmm npen-
CTaBHUTEJIEM JBYXaTOMHBIX CIIUPTOB SBIISETCS IMUNEH2IUKOTb, & TPEXATOMHBIX —
2NUYepun:

1 2 3
sz— |CHz CHz—(fH—(lle
OH OH OH OH OH @
STHJICHIIIUKOMNb (3Tananon-1,2) rmuepuH (nponantpuon-1,2,3)

(b) CTpyKTypHbIe hOpMYIbI U LLIAPOCTEPXKHEBLIE MOAENM MOIEKYST 3TUEHITIMKONS U IMyuepuHa

ITockosbKy BOJHBIE PaCTBOPHI STHIICHITIMKOIIS HE 3aMEp3al0T IIPH TeMIIepaTypax
3HauHTeNbHO HIKE 0°C, TO OHM 3UMOM MPUMEHSIOTCS B pajilaTopax aBTOMOOMIIEH,

TPaKTOPOB M JIp. MCXaHU3MOB B Ka4CCTBE aHMUPDPU3A — HE3AMeP3aAIOUUX OXIANC-
oarouux KHcuoKocmetl.

Wrkatynka asadun » OTUNEHrnukonb — BecuseTHas, cnponooﬁpaaHan, cnagkasi Ha
BKYC U O4€eHb s0o8umasi xxudkocms. B Boe n ataHone XOPOLUO pacTBOpAETCA.

P

L ﬂ karynka snanmi « FnuuepuH — BecuseTHas, cuponoobpasHasi, crnagkas Ha BKyc,

| BA3Kas U rMrpockonuYHas XuakocTs. C BOAOM CMELUMBAETCS B MI0BbIX COOTHOLLEHMAX.
[MULEPUH, B OTIIMYUE OT STUSIEHITIMKONS, He SIAOBMUT.

I'munepuH npuMeHSIETCS IS NOTY4YEeHUSI HUTPOTIHIepHHA (TPHHUTpATA TIIHLEe-
puna) 1 quHamMuTa. OH HCTIONTB3yeTCs TakKe B MaphroMepuu u MeauIae (B BUIE
Masei) U1l IPHIAHUS MATKOCTH KOXeE, B KOXKEBEHHOM IPOU3BOICTBE — VIS MPEI0-
XPaHEHUS KOX OT BBICBIXAHHUS, a TAKXKE B IPOU3BOACTBE MbLIA. |%-HbI! CIUPTOBOMH

pacTBOp HUTPOTTHIEPHHA MPUMEHAIOT B Kayec-
TBE COCYJIOPACHIMPSIOLIEr0 CPEJCTBA NpH Cep-

2nuUYepur
p\ JIEYHO-COCYIUCTBIX 3a00/IeBaHUMX.

Onpepenenne. OnpeeneHue IIIHIEPUHA U TH=

| o> JICHIJIMKOJIS KaK MHOTOQTOMHBIX CIUPTOB OCHO-

ocador ‘ _ BBIBAETCS HA X CIIOCOOHOCTH 00pa30BLIBaTh pac-

Cu(OH)2 - TBOPBI SIPKO-CHHETO IBETA IIPH B3aUMOJICHCTBUHU
CO CBEKCTIONYYCHHBIM OCAJIKOM TMJIPOKCHIAa Me-
mu(Il) (¢). Ooroamomuvle npedenvrvie ChUpmel ¢
2uopoxcuoom medu(ll) ne peazupyiom.

(c) ObpasoBaHue ApKO-CUHEro
pacTeopa
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Knioyesble * 3TaHON * MeTaHon * Aernaparaumsa U oOKUcneHue ataHona *
cnosa 3TUNEHrNUKONb * FMULIePUH *

1. ¥kaxuTe omnbouHoe BbICKa3bIBaHHeE,

NMpumeHeHMe u NpoBepKa 3HaHUN

A) METaHOII ¥ 3TaHOJI C BOJOH CMENIMBAIOTCS B JTIOOBIX COOTHOINEHUAX
B) 3TaHON — roMoJIOr METaHoIIa

C) MeTaHON OYEHb SAOBHUT

D) mo 3amaxy MeTaHOJ Pe3KO OTIMYAETCS OT HTaHOIA

E) aranon kumut npu 60siee BEICOKOH TEMIIEPAType, 4eM METAHOI

2. C noMOmbI0 KAKOr0 BelecTBAa MHOr0aTOMHbIE CIHPTHI OTJIHYAIOT OT OAHOATOMHBIX?
A) HOCH2CH0H B) HOCHz?HCHzOH C) C:HsOH

OH
D) CH:;OH E) Cu(OH).

3. YkaxuTe cXeMbl OJTYy4YeHHA ITHJIOBOI0 CITHPTA.

1. CeH1206(tmoxosa) M_) 2. CHs+ HOH t, xar.
3. CH>=CH2+ HOH ﬂ) 4. CH=CH + HOH t, Kar.

4. 3aBepiinTe CXEMbI peaKIHi.

£>140° C,H,S04 (konu) _

1. C;HsOH 2.CaC: + H.0 —

3. ALCs + H:0 - 4. CH;CH0H + CuO ——>
5. CocraBbTe ypaBHEHHS FOPEHHS ITHICHIJIMKOJIA ¥ IIIMIEPHHA,
6. MoryT JIH MeKTy MOJIEKY/IaMH 3TaHOJIa BOSHHKHYTH BOJOPOAHbIe cBs3H? OTBeT 000cHYiTE.
7. IloveMy 3THJICHIVIMKO/Ib KHITHT NPH 0oJiee BLICOKOH TeMnepaType, 4eM 3TaHOI?
8. Ilepeunciure 00,1aCTH NPUMEHEHHUS IJIHIEPHHA.,

9. OTHOCHTEJbHASE MOJIEKYJISIpHAsi Macca OHOATOMHOIO NpeJeJIbHOr0 cnupTa pasHa 88.
Onpenennare MaccoBbie OTHOLICHHS JIEMEHTOB (Mc:Myu:Mo) B 3TOM CIHPTE.

10. Cxo1bK0 KHJIOrPaMMOB 3THJIOBOI0 CHHPTA MOKHO NMOJYYHTH NpH Opo:keHHH (PpyKTOB
Mmaccoii 0,5 T, cogepxamux B cBoeM coctaBe 54% rimoko3ni? Mi(CeHi206) = 180,
MH{(C2HsOH) = 46.
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m nPE.[lEJ'IbeIE ANbAErMabl. YKCYCHbIW ANbOErNg

? — Kakoe BellecTBO NpUMEHSAETCA ANA COXpaHeHUs aHaTOMMYeCcKux npenapaTos?
&

* IIpou3600Hble npedenbHbX y2neso0opo008, 8 MOIEKYIax KOMOPbIX Yanes000-

. s 5 =0
POOHbLI padukan cesasan ¢ anboecuonou zpynnou C H)’ HA3b186AIOMCS NPeOeb-
HbIMu anvoezudamu. Hanpumep:

0 0 :
e, u{ " H
; -

MypaBbHHBIH anbaeruy (GopMansIernm) YKCYCHBIN ajibJIerujl (aleTaabIeru)

l.,j,l Okucnenve anbgerngoB ruapokcuaom megu(ll)

OBecneueHue: wWratus, npobupka, cnuptoska, Cu(OH)2, npobupkoaepxarens, aueTanb-
perva.
Xop paboTbi: B npobupky co cBeXeoCcaXaeHHbIM rMapOKCUAOM
menu(ll) HanenTe cTonbko aueTanbaernaa, H4Tobbl 0cafok
m NOKPBINCA XWUAKOCTLIO, 3aTEM HarpenTe npobupky u HabnopavTe
51 3a NPOUCXOASALLMMU N3MEHEHUAMM.
! - O6cyauTe pesynbTaThl:
\ 50 W - Y10 NpomcxoamT Npu HarpeBaHUM COAEPXXMMOro NpoBupku?
p - = Okucnenve aueTtanbaernga npoTekaeT B OQHY UNu B [iBe
Y ctaguun? Moyemy Bbl Tak AymaeTte?
- B kakyto yHKUMOHaNbHYIO rpynny okucnsieTcs anbaerna-
I Has rpynna?
o - MNepeuncnute BHELHWE NPU3HAKN peakuum.

O6uias ¢popmyna anpaerunos: R — CHO; TObKO B MypaBbHHOM alIbAETHIE b=
jerujHas rpynmna cszasa ¢ aromom H: H-CHO. I'pynna >C=0 HasbiBaetcs kap6o-
HUIbHOU 2PYNNOU.

Ioayuenne. AneTanbAerHj] MOMYYalOT OKHCICHHEM 3THIIOBOTO CITHPTA OKCH-
oM meau(Il), mo peakimu KydyepoBa — rupaTanuei aleTuiesa u ap. crnocodamu:

CH;CH,OH + CuO — CH;CHO + Cu + H,0
CH=CH + HOH 2%, CH;- CHO

®u3uyeckue cBoiicTBa. Aneranpaerua — OecuserHas, seryyas (tom= 21°C),
A006UMAsA KUIKOCTh C PE3KHM 3aIlaXxOM.

il

Wrarynka ananni « DopMmanbgerng — SA0BUTbI ra3. Ero 40%-Hbili BOAHbIN pacTBOp
Has3biBaloT POPMANMHOM.

+ rnasa 9+ Kucnopoacogepxalyve 1 a3oTcoaepxaliue npou3BogHbIie 173
yrnesoAopogos -



XuMHYecKHe CBOMCTBA. ALETATLETH BCTYIIAECT B PEAKLUN OKUCTEHUS U NPU-
coedunenus. Hanpumep, Tipu JICHCTBUM aMMHA4HOTO pacTBopa okcuma cepebpa(l)
(Ag20 B BOose HE pacTBOPAETCS), ALETANIBJACTHI JIETKO OKHCIACTCH B YKCYCHYIO
kucnoTy. Peakuus oTa Ha3bIBaeTCA peakyuell “‘cepebpsanozo 3epkana’:

CHsCHO

cepeﬁpmoe

(a) Onpepenexvie 3epKaino

anbpernaoB peakuuen
“cepebpsiHoro 3epkana”

Ag,0+NH;(p-p.)

0
cH;—cZ ot AR0 SLNH CH3—C/ Lo A8
peaxius “cepebpsHoro 3epkaia”
IIpu cnabom HarpeBaHWM YKCYCHBIN allbIETHl OKUCIISIETCS M CO CBEKEOCAXK/ICH-

HBIM riapoxcuioM meau(1D):
CH;CHO + Cu(OH); — CH3COOH + CuOH{ +H,0 (b)

JKENTHIM 0Ca/I0K

2CuOH —Ls Cu20¢ + H,0

KpacHbIH 0Caiok

O6e peaxiuu (2, b) UCIIONB3YIOTCS 0151 ONpedenerus anboezuoos.
Aunbierup! ropsT, 00pa3sys yriIeKUCIBIi ra3 U BOLY:

2CH;CHO + 50, -4 4CO, +4H,0

HpPICOC}IHH}I}I BOJAOPOA, AIBACTHABI 60ccmanasiuearomcs 10 CIIMPTOB:

0o ,
R-Z_ +H, Bt R_CH,-OH
ajJlbaerun H CIIUpT

BrurunciieHns, CBA3aHHbIE ¢ COCTABOM aJIbJIeTrHI0B
BeIpasute OTHOCHTENIBHYIO MONEKYJSIPHYIO MacCy IIpeelbHBIX —abIEruaoB
CnHan+1CHO nocpeicTBOM uHciia aTOMOB yriiepojia (n) B aIKWIBHOM paJiHKae.
A(C)=12, A(O)=16, A(H)=1.
Pemenne:
VuuteiBas 3Ha4eHUs A, 37IEMEHTOB M UX MH/AEKCOB B BhipakeHUH M(C,Hz,+1CHO),
BBIPa3uM M; allb/IernjioB NOCPEACTBOM 1

M:(CyH2p+1CHO) = 12'n+ 1(2n+1) + 12+ 1 + 16 = 14n + 30

3apava. Onpenenure Gpopmyny nmpeaeasHOro anpaerunaa, 0,2 Mois KOTOPOro UMeeT
Maccy, paBHyo 8,8 T.

o6pasey
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IIpumenenne. 13 ykcycHOro anbpAeruja noay4aioT YKCYCHYIO KUCIIOTY, IIacT-
Machl Y JIEKapCTBEHHBIC IIpErapaThl.

DopMaiib/Ieryl UCIOJIb3YEeTCs B IPOM3BOJCTBE PA3IMYHBIX CMOJI, KpacUTEeH,
JEKapCTBEHHBIX IpenapatoB. OH mpuUMeHseTcs Ui yOIeHHsT KO, KOHCEPBUPOBa-
HHSl aHaTOMHUYECKHX TIPEerapaToB, Ae3MH(EKINH XUPYPrUUeCKUX MHCTPYMEHTOB, a
TaKKe P MPOTPABIMBAHUH CEMSH IIEpe]] IIOCEBOM.

Onpenpenenue. OnpesieneHre aapAeTHAOB OCHOBBIBAETCS HA UX OKHCIEHHH IO
peaknuy “cepeOpsHOro 3epkaiia” u CBeXeocaKAeHHBIM ruapokcuiom Meau(1l).

* anbaernaHas M KapooHUNbHas rpynbl * KAYecTBeHHbIe peakuum
anbAervaoB ¢ peakuus “cepebpsiHoro epkana”

NMpumeHeHUe U NpoBepKa 3HaHUN

1. Kaxue coelHHEHHs] MOKHO Pacno3HaTh ruapoxcuaom megu(Il)?
A) MeTaHaIb, alleTHIICH, OEH30I1
B) rmmuepun, aneTuien, 3TaHosn
C) mmuepuH, 3TaHalb, TUJICHIIMKONb
D) sTaHoI, ITHIEPUH, METaHAIb
E) MeTanans, 3TaHanb, MPONMaHOI

2. 3aBepmnTe CXEMbI H OIIpEJC/INTE PCAKIHH BOCCTAHOBJICHHA AJIBJACIHIOB.

1. CH;CHO + Cu(OH), ——

2. HCHO + Ag:0 — >N,

3. CHsCHO + Ag:0 =N

t, Kat.

4. HCHO + H, ——

3. Yro BepHO 1151 ONpeie/IeHHsl YKCYCHOTro ajibaernaa rugpoxkcuaom meau(Il)?
1. obpasyercs KpacHbIH 0caiok
2. obpazyercsi kKapOOHOBasI KUCIIOTA
3. mpoTeKaeT peakiys IPHCOETHHEHUS
4. IpoTeKaeT peaKius OKHCICHHA
5. obpasyercs MeTaIHYeCKas Meb

4. IToyeMy yKCYCHBIH ajJbJerui BCTYNAeT B PeaKiMio NPUCoeJHHEeHus?
5. llepeunciiure 06,1aCTH NPHMEHEHHSI MYPABBHHOI'0 H YKCYCHOI'O aJIbJIeruja.

6. CKOJIBLKO rpaMMOB YKCYCHOTO a/IbJerHIa MOXKHO MOJYYHTh U3 78 I aneTH/IeHa 1m0 peak-
uun Kyueposa? M(C2Hz) = 26, M(CH3CHO) = 44.

7. CKOJIBLKO rpaMMOB YKCYCHOH KHCJIOTHI MOKHO MOJYYHTH OKHCJIeHHEeM 66 r yKcycHOro
anbaernjga? Boixox kucaorsl cocraBiaser 90%. M(CH3CHO) = 44, M(CH3COOH) = 60.
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KAPEOHOBbIE KUCNOTbI. YKCYCHAA KUCNOTA U BbICLUUE
KAPBOHOBbBIE KUCINOTbI

" — Kakoe BelecTBO MCNONbL3YIOT B ObITY ANA yAANeHUs Hakunu?
¢ =Kakoe BelwecTBO NPUMEHSIETCS KaK NpUnpaBa K NyLUe M Kak KOHCEePBaHT?

* Opeanuveckue coeOuHeHUs:, 6 MONEKYIax KOMOopbiX y2ne6000pooHblll paoukan
ceszan ¢ 00Hou wiu Heckoabkumu kapboxcunvhvimu (-COOH) epynnamu, nazvléa-
10mcs KapOoOHOBLIMU KUCTIOMAMU.

IIpocTeimmM npeCTaBUTENEM NPEIENBHBIX OJHOOCHOBHBIX (coziepxamm& OIIHY —
COOH rpymity) kapOGOHOBBIX KUCIIOT SIBISTIOTCS MYPAGbUHASA Y YKCYCHASA KUCTOMDbL:

0 0
H—Z cH—cZ
OH OH @

MypaBbHHas (METaHOBAs) KHCIIOTA YKCyCHas (3TaHOBas) KMCIIOTa

(a) CTpykTypHble (hOpMYIbl U LIAPOCTEPXXHEBbLIE MOAENU MYPaBbUHOM N YKCYCHOW KUCTOT

DeaTenbHOCTH | XumMuyeckue CBOMCTBA YKCYCHOW KUCNOTbI

O6ecneyeHue: 5 npobupok, pacTBop nakmyca, MarHueBas NeHTa, rpaHynbl LWHKa,
derHondTanewH, pactsop NaOH, nopoLuok Mena, ykCycHasi KucnoTa, CnmpToBkKa.,

Xop pabotbi: Haneiite no 1=2 mMn yKCycHoOI Kucnotel B 5 npobupok, 1-8 13 KOTOpbIX
COAEepXWUT pacTBOp flakmyca, 2= — MarHueByto neHTy, 3-8 — 1-2 rpaHynbl UMHKa, 4-8 —
pacteop NaOH, cogepxawumin 1-2 kannu pacteopa ceHondTanenHa, u 5-8 — NopoLLoK
mena. (Ecnu rpaHynbl UMHKa He pearvpytoT C KUCIOTOW, MOXHO crierka HarpeTs). Habnto-
faiite 3a BCeMy NpouCXoAsiLLMMU U3MEHEHUAMMN.

O6cyaute peaynbTaThl:

— B kakon ugeT okpalumBaeTca nakmyc B 1=i1 npobupke? A noyemy He B KpacHbI LBET?

= O yem cBupeTenbCTBYET M3MeHeHue uBeTa eHondgTaneuHa B pactsope NaOH npu
nobaBneHnn KUCnoTbI?

— Kak o6bsicHuTe pasHuuy Bo B3avmozenctsumn Mg n Zn ¢ yKCyCHOM KUCIOTON?

= Kakue npusHaku peakuum Bbl Habnoaanu npy B3aumogencTeBumM Mena ¢ KUCnoTomn?

— Kakow aToM BOogopoa YKCYCHOWM KUCIOTbI y4acTByeT B aTux peakumsax? MNoyemy?

— Kakuve 13 nocneHux YeTblpex peakuui aensitotcst HeobpatuMbiMu? Movemy?

Ilonygenne. B npoMBIIIIEHHOCTH OKUCIICHHEM OyTaHa KHCIOPOJIOM BO3/IyXa B
MIPUCYTCTBHH KaTaJIM3aTOPA IIOJIyYAKT YKCYCHYIO KUCIIOTY:

2CHs—CHz+ CH—CH; + 50, _“P-X™, 4CH;COOH + 2H,0

duznyeckue cBOMCTBa. Vkcychas (3TaHOBAs) KMCIIOTA — IIPH OOBIYHOMN TeMIIe-
parype GecrBeTHast )KHIKOCTh C PE3KMM XapakTepHbIM 3anaxoM. C Bojo# cmemm-
BAaeTCs B JIIOOBIX COOTHOIICHUAX; ee 3—9%-Hbli BOIHBIA PacTBOP HA3bIBAKOT CMO-
n06biM yKkcycom, a 70—80%-HbIi pacTBOP — YKCYCHOU 3CCeHyuUel.

176



=

XuMHuyeckHe cBOHcTBa. YKCycHas KucioTa obnajgaer obwumu ceovcmeamu
MHMHEPAJIbHBIX KHCJIOT: B BOZIE YaCTUYHO JUCCOLMHUPYET; C aKTHBHBIMH METaJlIIaMH,
1L[€JI0YaMH, OCHOBHBIMU OKCHJAMU M C coyisiMu Goiiee ci1abbix KMCIIOT BCTYIAeT B
peaxiuu:
2CH;COOH+Mg—»(CH;CO0);Mg +H,T 2CH3;COOH+K,CO3 —————— 2CH;COOK

—=(CO2 +H20)
aueTar MmarHmsa aueTtar Kanuvs

CH3COOH+NaOH—CH3;COONa + H;,0  2CH3;COOH+CaO—(CH3C0OO0),Ca + H,0
Ilpumenenue. Vicychas kucnoma TIPEUMEHSETCS B IPOH3BOJCTBE IUIACTMACC,
Pa3IUYHBIX KPACHUTEIICH, JIeKapCTBEHHBIX IPENapaToB, alleTaTHOTO BOJIOKHA, HEro-
proyeii KHHOIUICHKH U Jip. OHa IPHMEHACTCS TAKXKe IPU KOHCEPBUPOBAHMHU OBOLICH
U KaK CTOJIOBBIH yKCYC.
Onpenenenne. YKCyCHYIO KHCIIOTY MOKHO OTJTHYHUTE T10 €€ XapaKTepPHOMY 3ariaxy.

BaxHeHIIUMH TIPEICTABUTEISAMH NnpedenibHblX OJHOOCHOBHBIX BBICIIUX KapOo-
HOBBIX KMCJIOT SIBJISIOTCS NMaJIbMUTHHOBas (reKcajieKaHoBas) M CTeapuHOBas (OKTaie-

KaHOBas ) KUCJIOTHI:

) C17H3sCOOH
CTeapHHOBast

KHCIIOTa

~

CisH31COOH
NaJIbMUTHHOBAS KUCIIOTa

(b) LWapocTepxHeBble MoAeny MOMEKyn NanbMUTUHOBON U CTEAPUHOBOWN KUCIOT

OHH B BUJE 21uyepudos — CIOKHBIX 3()UPOB TIIHMIEpUHA — BXOIAT B COCTAB
PACTUTENBHBIX W JKUBOTHBIX JXHpOB. llampMuTHHOBas u
CTeapHHOBasi KHUCIIOTHI — TBEP/bIC BEMIECTBA OEIOro I[BETa,
HE pacTBOpsronecs B Boje. Mx cMmech, Ha3plBacMas cre-
apUHOM, KCIONB3YIOT B M3TOTOBJICHHMH CTEAPHHOBBHIX CBE-
geit. HaTpueBbie coMM ManbsMUTHHOBON U CT€apUHOBOM KHC-

JIOT SIBJISIIOTCS. OCHOBHOW COCTaBHOHM 4YacThIO meepoozo () Flgzz:cmp)x-
MbLIA, 3 KATTUEBbIE COIU — JICUOKO20 MblId. Mopenb

W3 nenpedenvivix KapOOHOBBIX KHCIIOT, COAEPIKAIIAX B MOSIEKyrbl
yraeBogopoHoM pagukane ogHy C=C cBsa3p, Ooibimoe OnenHoBow
NPAaKTHYECKOE 3HAYEHHE HMEeT oneuHoeas Kucioma ‘1Ot
C17H33COOH:

18 11-17 10 9 2-8 1

CH3—(CH2)—CH=CH—(CH2)—COOH

OnennoBas KHCIOTa — XHUAKOCTH 6€3 3amaxa u BKyca. B 6ompmmx komagecTax
COZIEPXKHUTCSA B OJIMBKOBOM, TIO/ICOTTHEYHOM, KyKYpy3HOM, MHH/IAIbHOM MacJax.
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Bbl‘“lc.l'lellﬂﬂ, CBA3aHHBIC C COCTABOM KapﬁOﬂOBle KHCJIOT

BeIpasute OTHOCHTENIBHYIO MOJIEKYIISIPHYIO MAaccCy IpeiefbHbIX KapOOHOBBIX KHCIIOT
CiHa2,-1COOH nocpescTBOM 4HciIa aTOMOB yIiiepoja (n) B aTKHIBHOM pajHKaie.
A(C)=12, A(O)=16, A(H)=1.

Pemenne:
VYuurhBas 3HaUeHHUS A, 3IEeMEHTOB H WX MHAEKcOB B BhipaxkeHnH Mi(C,H2,+1COOH),
BEIpa3uM M, KapOOHOBBIX KHCIIOT TIOCPEICTBOM i:

M{(CiH2::1COOH) = 12'n+ 1-2n+1) + 12+ 16:2 + 1 = 14n + 46

3anayva. Macca 0,05 MosIp HaTPHEBOH COJIH NPEAEIBHOM OXHOOCHOBHOM KapOOHOBOH
xucnoTs! paBHa 4,1 r. Onpenenute popmyiy kucaotel. A(Na)=23.

o6paseny

UWrkarynka znarni » JIuMoHHas kucnorta |

NPOSIBSiET CBONCTBO TPEXOCHOBHOW OH

kapBoHoBo# kucnotel. Coaepxurcs, B o

OCHOBHOM, B JIMMOHE U APYIUX LUTPYCOBbLIX A C—CHz-—é—CH
|

pacTeHusix. HO~
anMeHﬂeTCﬂ B l‘IMl.ueBOFl NPOMbILLNEH- Fo
HOCTU MpY NPUrOTOBIEHNA OCBEXAaIOLLIUX 7\

HanWTKOB U KapaMenbHbIX 3Aenvn, a 0

TaKke B hapmaLesTyke.,

OH |

* YKCyCHasa KMcnorta * nanMUTUHOBas, CTeapuHOBasa U onevHoBas
KMCNOThI *

- lNpumeHeHne n NpoBepKa 3HaHUN

1. ¥YkaxknTe OTHOCHTEJILHYI0 MOJIEKYISAPHYIO Maccy NpeAelbHOH 0JHOOCHOBHOH KapOoHo-
BOM KHCJIOTHI, B YIJIeBOJOPOJHOM PaJHKAJe KOTOPOH COJeP:KUTCH 2 aTOMa yrjiepoja.

A) 46 B) 30 C) 60 D) 74 E) 58
2. Kakue BbIpaeHHsl COOTBETCTBYIOT YKCYCHOM KucioTe?
1. conu Ha3wBaIOT hOpMHUATAMHU 2. cONM Ha3bIBAIOT alleTaTaMHU
3. Xopomo pacTBopsieTcs B BOJIE 4. mpuMeHsieTcs KaK TPHTIpaBa K IHIIE

5. He 1-# mpecTaBUTE b TOMOIOTHYECKOrO psia 6. caabblii 371eKTpOIUT

3. B xakoi peaknuu BoiaeaseTcs ra3?

1.CH;COOH + Ca— 2. CH;COOH + MgO —»
3. CH;COOH + NaCOs; —» 4. CH;COOH + NaOH —
4. Yxaxure GopMyJIbl NATLMHTHHOBOI, CTeAPHHOBOM M 0JIEMHOBOMH KHCJIOT, COOTBETCTBEHHO.
1. C17H33COOH 2. CisH:1COOH 3. Ci7H3sCOOH
5. 3aBepmHTe CXEMbI peaKIMid.
IR ... — CH3COONa + H.0 b. CHsCOOH + NH3 —
¢. .. + NaHCO; — CH:COONa+ H.0 +

6. Cxoi1bK0 KHJIOTpaMMOB YKCYCHOﬁ KHCJIOThI MOXKHO I'IOJIy‘llITb KATATHTHYECKHM OKHCJIEHH=
em Oyrana oobemom 89,6m° (1.y.). Buixoa kucaoTsi coctasiser 50%. M(CHsCOOH) = 60.

7. B cocraBe npexesibHOM 0JHOOCHOBHOH KapOOHOBOH KHCIOTHI Maccol 6 r copepxures 3,2 1
kncaopona. Onpenennre gopmyary kuciorsel. A(H) = 1, A(C) =12, A{O) = 16.

8. B MarumeBoH cOJIM NpeaeJbHOH OJHOOCHOBHOH KapOOHOBOH KHCJIOTHI Maccod 8,5 r
copepxutes 1,2 r maruus. Onpenenure popmyary KucaorTbl. A{(Mg) = 24.
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m CﬂO)KHbIE QPUPDbI. XXUPbI.
MblJ10 U APYITME MOKLLUUE CPEOCTBA

" — BepGniog MoxeT B Te4eHUe nonyropa MecsieB obxoauTtkcs 6e3 Boabl. C yem
3TO MOXET 6bITb CBA3aHO?
— Kakue BeljecTBa Bo (ppyKTax, AyXxax M ofeKoNoHax o6ycroBNuBalOT UX NPUAT=
HblIW 3anax?

\** OcaxaeHue Mbina B XXeCTKOW Bofie U rMaponiu3 Xupa
— B LWEeNo4YHou cpeae

O6ecneyvenue: 3 npobupku, moino, soga, NaOH, cdeHondTanenH, pacteopumblie conu

Kanbuus U marHus, apdoposas Yawa, cnuptoeka, NaCl, creknsaHHas nanouyka.

Xop pabortbl:

a) B ABYX Npobupkax NpUroToBbTE MbifbHbIE PACTBOPbI, B OAHY U3 KOTOPbIX A0obaBbTe 1—
2 kannu pacteopa deHondTanenHa. MbinbHbIN pacTBOp BTOPON NPOGMPKM NO Kannsm
nobaebTe B TpeTbO NpobuMpKy, cogepxalyyio Boay (4—5 mn) ¢ pacTBOpPEHHbIMU B HeW
conaMM Kanbumsa n MarHusi. B oboux onbiTax HabnoganTe 3a NPOMCXOAALLUM.

b) B capdoposyro yHawky ¢ 1=2 r cnueoyHoro macna npunente 7-=10 mn pactBopa
weno4un u B TeyeHne 15=20 MUHYT cMecb npokunaTute. MNepuoauyecku nepemeLun-
BalTe cMecb, 406aBnsAs HOBbIE NOPLUM BOAbI B3aMeH ucnapusLueics. lNocne nonHoro
3aBeplueHnss oMbineHusa B vawy fnobasbte pacteop NaCl u B TeyeHune 1-2 muHyT
cMech npokunsTute, Habnoaante 3a NpoMcxoasauMm U3MEHEHNSIMUA,

ObcyauTte pesynbTaThbl:

— B kakow ugeT okpawwuBaeTcs heHondTanenH B pacteope mbina? MNoyemy?

= Yto npoucxoaut npu aobaBneHWn pactBopa Mbina B XECTKyi0 BoAy, T.e. B pacTBop,

cogepxaluuin voHsl Ca2* n Mg?+? Mouemy?

— Kakoe BelyecTBo cobupaeTcs Ha NOBEPXHOCTU BOAbI B KOHUE onbiTa b?

= [Noyemy ruaponua XUpoB B LLENOYHOW cpeae Ha3biBaloT OMbINIEHMEM?

* Opzanuueckue coeduneHus, obpaszylouuecs 6 pesyibmame 63auUMoOeucmeus
KapbOHOBbIX KUCIOM CO CRUPMAMU, HA3bIGAIOMCA CIONCHBIMU IPupamu, a camu
peaxkyuu — peaKyuaAMu smepupukayuu.:

O
//O oo LH,504 I
CHs;-C{ __H+ HO-CHs ——— CH;-C-0-CHs + H,O
xucrora 'OH_ | compr CTOXKHEIH 3QHp

Peaxims srepuduxammu — obpartuMas peakuus M IPOTEKAaeT B IPHCYTCTBHU
KOHLIEHTPHPOBAHHOM CEPHOM KHCIIOTHI. 0

V.
O6uryro Gopmyity CIOKHBIX 3DUPOB MOXKHO IPEICTABUTH TaK: R—CZO—R'

Crnoxuble 3(pUpEl OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT C HEOONBINONH MOJEKY-
JISIPHOM Maccoy — MaJlopacTBOPUMBIC B BOJIE JIETYYHUE KHKOCTH, Jierde Bojbl. MHo-
THE U3 CJIOXKHBIX 3(HPOB UMEIOT NPHUATHBIN (pyKTOBbIH 3amax. OHU conepikaTcs B
nBerax, (pykrax, mwiogax u srogax. Crenuduyeckuil apoMaT OTHX pPaCTEHUH
00YCIIOBJIEH IPUCYTCTBUEM B UX COCTaBaX CIOXKHBIX 3(upoB (a, b, ¢).
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WN30amnnoBbIit 3chnp YKCYCHOI KUCTIOThI UMEET 3anax pyu (a),

MeTUNoBbLIN acpup ByTaHoBOW KUCNOTLI — 3anax abnoka (b), a
3TUNOBLIA 3¢hpup ByTaHOBON KUCMNOTLI — 3arnax aHaHdaca () ¥

€
CH3—C—O—CH2—CH2—C\H C3H—C-0-CHj; CsH~C-0-C:H:

(a) CH3

(b) (c) J

CrnoxHble 3QHUpPbI UCIIONIB3YIOTCS B KAYECTBE PACTBOPHUTEIIS 3()HUPOB LIEIUTIOIO36I.
CnoxHble 2Qupsl B BHJAC (PPYKTOBBIX DCCCHLHUH, HApsSAy ¢ APYTHMH AYLIHCTHIMH
BEIECTBAMHU, NPUMEHSIOTCA B INPOHU3BOACTBE (DPYKTOBBIX COKOB, OCBEKAIOLIMX
HAIUTKOB, KAPaMEJIbHBIX U3/ICIIHH, a TAK)Ke B U3rOTOBJICHUH JYXOB U OJICKOJIOHOB.

-

L/

» Kupwvt — cnooicnvle 3¢hupvl enuyepuna u 00HOOCHOBHBIX (21A6HBIM 0bpa3oM
svicuux) kapbornoswix kucrom. Vix obmee Ha3BaHUE — mpuUIUyepuobl.

B cocraB JXHpPOB BXOHAAT, IVIABHBEIM 00pa3oM, OCTaTKH HAlbMUMUHOBOU,
CmeapuHo6oU N 0AeUHO60U Kucaom. BriepBble TPUTITHIIEPH]] CTEAPUHOBOMN KHCIIOTHI
(d) 6bu1 cunTe3upoBan M.beptio B 1854 r:

(d) Cin—OH HO —CO - C7H3s (I:Hz—O—CO—C17H35
CH -OH + HO-CO-Cj7H3ss — CH -0-CO-Cj;7H3s +3H,0
CH;-OH HO - CO - Cy7H3s CHz-0-CO - Cy7Hss
[IHLIEPUH CTeapHHOBasi KHCIOTa CTeapUHOBbIN TPUIIIHLEPU (3KUD)

Kax npaBuito, TBep/bie )KUpPbl 00pa30BaHbl npedenbHbiMy BHICIIUMH KUCIOTAMH,
JKUIKHE )KUPHI (Macia) — HenpedenbHbiMu BEICIIMMY KucioTaMmu. [Ipu rupupoBanuu
C=C cBs3eii, coepKamxcs B )KUIKUX )KHPaX, OHH IIPEBPALIAIOTCS B TBEPABIC JKUPHI.
Ota peakiys JEKUT B OCHOBE IIPOMBIIUICHHOTO ITONYYCHHSA Mapeapuna.

JKupb! XKUBOTHOTO NPOMCXOKACHHS (TOBSDKMH, OapaHuii )Kup) 00bIYHO OBIBAIOT
meepObimu, OONBIIMHCTBO PACTUTENBHBIX JKHPOB (IIOACOIHEYHOE, KyKypy3HOE,
OJIMBKOBOE MACJIO) — HCUOKUE IHCUDDL.

B TexHuke rupoaus xKUpoB (peakuus, obpaTHas peakiuH (), IIHPOKO UCTIONb-
3yeTcs IS MOMy4eHHs TIIMIEPUHA, KapOOHOBBIX KHCIIOT, MBI, CTeapuHa. SIBIAACH
COCTAaBHOM YacCThIO ITHINH, XHPHI MIPAIOT OOJBIIYI0 PONb B JKH3HH KUBOTHBIX M
gesioBeka. OHM ABISIOTCA OCHOBHBIM MCTOUYHMKOM SHEPIHH B OpraHU3Me.

* Hampueebvie u kanuegvie conu blCUIUX KAGPOOHOBBIX KUCTIOM HA3bIEAIOMC S Mbl-
namu. Hatpuesble com 06pa3yroT TBEP/IbIE MbLIA, @ KAIHUEBBIE COJIM — KHIKHE MbLIA.

Panpire MpUIa MONyYaad TMAPOIM30M PACTHTEIBHBIX M JKMBOTHBIX JKHPOB B
NPUCYTCTBHHU INEN0YM MM coipl. IToaToMy ruiponus xupoB B IPUCYTCTBHHM Iue-
JI0YHM Ha3BIBAIOT OMbBLICHUEM.
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B nactosimee BpeMsi KapOOHOBBIE KHUCIIOTBI, MCIIOIB3YEMBIE B IPOU3BOJCTBE
MBUI, IOJTY9al0T OKUCIICHUEM TapauHOB HEPTH:

2CH; —(CHz)l(,—CHz-:*CHz—(CHz)l(,—CH3+ 50, LN 4CH3—CH,)1s—COOH + 2H,O

CT€apHHOBAasA KHCJIOTa

Cy17H3sCOOH + KOH — C,7H35COOK + H,O

CTCapHHOBasA KHCJIOTa KHIAKOEC MBUIO

2C17H3sCOOH + Na,COs — 2C7H3sCOONa + H,0 + CO,T

CTeapHHOBasA KHCIIOTa TBEPAOC MBIIIO

B ObITy ¥ Ha IPOU3BOICTBE BMECTO MBLIA HCIIONB3YIOT CUHMEMUYecKue Moiowue
cpedcmea, HanpuMep, cmupanvHvle nopowku. IIpeMMynecTBO CHHTETUYECKHX
MOIOIIKX CPEICTB COCTOMT B TOM, YTO OHH, B OTJIMYHE OT OOBIYHBIX MbLI, HE TEPSIOT
MOIOIIIE CBOMCTBA B XKECTKOH Boje. B obmem Buae GpopMysbl MBUT U CHHTETHYE-
CKHMX MOIOIIMX CPEJICTB MOXKHO IPECTaBUTh CIIEIYIOIIUM 00pazoM:

(0]
7 i
R—-C-ONa R—CHz—O—%—ONa
(0]
MBLIO CHHTETHYECKOE MOIOLIIEE
CPEJCTBO

* peakuums aTepuurKaLum * OMbINIEHME * CIIOXHbIe 3¢uUphkI *
Tpurnuuepuabl * Mbina * CUHTEeTU4eCKHUe MowLlmMe cpeacTea *

_ lNMpumeHeHuWe U NnpoBepka 3HaHUN

1. Yto o609 HO /I/Isl peakIHH 00pa30BaHusA CJI0KHBIX 3¢pupoB?
A) Ha3BIBAIOT peakiuei dSTepupUKaLuH
B) 00bI4HO IpOTEKaeT B IMPUCYTCTBUH KaTalH3aTopa
C) sBnsieTcs 0OpaTHMBIM MPOLECCOM
D) nporekaer ¢ obpazoBanueM ciaaboro JeKTpoIuTa
E) nporexaer ¢ 06pa3oBaHHeM CHIILHOIO JIEKTPOIIMTA

2. YkaxuTe BepHble BbICKa3biBaHus. JKupsI ...
1. o6pa3yroTcs U3 ITHIEPHHA U BBICITHX KapOOHOBBIX KHCIIOT
2. OTHOCATCS K CIOXKHBIM dpHpam
3. IpH OKMCIICHHH B OPraHU3Me BBLICISIOT DHEPTUIO
4. 6BIBAIOT TBEP/BIMH M JKHIKUMH

3. Onpejennre BepHbIe BbICKa3bIBaHUA. KHIKHE JKUPBI ...
1. coyiepxaT, B OCHOBHOM, OCTaTKH HEIPE/IEIbHBIX KapOOHOBBIX KHUCIIOT
2. conepkaT, B OCHOBHOM, OCTaTKH Npe/IeNIbHBIX KapOOHOBEIX KHCIIOT
3. B OCHOBHOM HMEIOT PacTHTEIIbHOE IPOUCXOXKICHUE
4. Npy THAPHPOBAHUH NIPEBPAIAIOTCS B MaprapHH
4. YxkakuTe BepHbIe BhICKa3bIBaHusA. MbLia ...
1. — HaTpHEBBIE M KAJIMEBBIE COJIM, B OCHOBHOM, ITAJIbMUTHHOBON M CTEAPHHOBOH KHCIIOT
2. obpasytores no cxeme Ci7H3sCOOH + NaOH —
3. obpasyrores no cxeme CisH;1COOH + K2CO3 —
4. KaK ¥ CHHTeTHYECKHe MOIOIIIHE CPe/ICTBA, HE TEPAIOT MOIOIHE CBOMCTBA B )KECTKOH BOZE

5. CocTaBbTe YPaBHCHHC pCaKIHH B3aHMOJCHCTBUSA 0JICHHOBOH KHCJIOTOH ¢ T/IHHEPHHOM.
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’ - Y710 06HLeaAuHAET MyKY, ApeBeCHbIe
ONUINKW, caxap, Kaprodens,
* fA6noko, BUHorpan?

o T —

O6ecneyeHue: crakaH, Npobupka, CTeKNAHHan nanoyka, kpaxman, nogHasi HacTonka.

Xop pabortki: [lobaebTe 2 r kpaxmana B Kunsiuyto Bogy o6bemom 20 Mn U nepemMeLuainTte aTy
CycneHaunio A0 obpa3oBaHusi Npo3payYHoro pacteopa. locne oxnaxaeHusi K 2=3 mn 3Toro
pactBopa nobasbTe 2-3 kannu pas3baBneHHOro pactBopa MoAHOW HacToukv. Cnycts
HEeKOTOpoe BpeMs HarpeinTe aTy cMech. B 06oux onbiTax criegute 3a NpoMCXOAALLUM.

O6cyauTe pesynbTaTthbl:

= Yro HabniopaeTcs npu nobasneHun pacteopa roaa k kpaxmany?

— [ins onpeaeneHus Kakvmx BeLLecTB MOXHO MUCMONb30BaTh 3Ty peakuuio?

— YT0 NpoucxoauT Npu HarpeBaHun cMecu? Kak MOXXHO OB BACHUTL 3TO siBNeHue?

*Yzneeo0wt — opeanuveckue coedunenus c obwei gpopmynou Co(H;0)m (n u m24).

VYrieBos! NOAPas3EIAIOTCA Ha MOHOCAXApUObL, OUCAxapudbl U ROAUCAXAPUODL.
Momnocaxapuower — yrnesojpl, Henozapepraiompecs ruaponusy. K HuM oTHOCATCS
enokosa, ghpykmosa u 1p. Jucaxapuovl — yrieBojibl, IIPU T'HAPOIH3E KOTOPHIX U3
OJTHOW MOJIEKyYJIBI 00pa3yloTcs ABE MOJIEKYNIBI MOHOcaxapuaa. K mucaxapumgam oT-
HOCATCA caxaposa, manemosa U ip. Ilonucaxapudvt — yraeBosl, IIPH THAPOIHA3E KO-
TOPBIX M3 OJHOW MOJICKYJIbI 00pa3yeTcsi MHOIO MOJIEKY)I MOHOcaxapuioB. Iloiuca-
XapU/IaMH SBIISIOTCS KPAXMA, Yenono3a i ap.

I'noxo3a B GOJIBIIMX KOJIMYECTBAX COEPIKUTCS B BUHOTPAJIHOM COKe (II03TOMY ee
HAa3bIBAIOT 6UHOZPAOHBIM CAXApoM), MeJie, CIeNbIX GpyKTax U Arogax. B opranusme
YeJIoBEeKa TIIIOKO3a COJEPXKUTCA B MbIIax ¥ B kpoBH (o 0,1%). B pacrenusx
IIII0KO3a 00pasyercs B Xo/ie Tporecca (hoTocHHTe3a:

6CO; + 6H,0 __hv.xmopodpmn_ CeH,,06 + 60,T

@pyxkmosa (CsHi206) comepxutcs B cocTaBe MHOTHX (PYKTOB, IOSTOMY €€
Ha3BIBAIOT (hpykmosgeim caxapom. Opykro3a — BaKHEHIIash COCTaBHAsA Y9acTh MeJa
(50%). Ona cname riaroKo36! U 3T0 00BACHAET TO, IIOYEMY MEJ{ HACTONIBKO CITaIKHH.

IMTockonbKy MoeKy IsipHbie (JOPMYIIbI ITFOKO3bI H ()PYKTO3bI OAMHAKOBBI, TO OHU
SIBIIAIOTCS H30MEPaMH JIPYT ApyTa.

['JmoK03a HCToNB3yeTcs B METMLIMHE JUIS KOHCEPBUPOBAHUA KPOBH M YKPEILUICHUS
ociabieHHoro opranu3Ma. OHa IIPUMEHSETCS B KapaMeJbHOM IPOMBILIIICHHOCTH (B
TIPOM3BOZICTBE KapaMmenH, MapMenajga, TOMaJKd U Jp.), B TEKCTHIBHOW MPOMBIII-
JICHHOCTH IIPY HAHECEHWH y30pOB Ha TKaHW, B cuHTe3¢ BUTamMuHa C (ackopOUHOBOM
KUCIIOTHI). B TexHuKe Opo’KEHHEM IUTIOKO3bI MOTYYaloT ITUJIOBBIH CITUPT.
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[;] ‘ karynka ananwi « BolpaxeHue “yrnesoq” o3HayaeT ‘TuapaTMpoBaHHbiv yrnepoa'.

Caxaposa, KaKk AucaxapHj, Iojsepraercsa ruaponusy. IIpu stoMm obpasyrorcs
MOJIEKYJIBI IBYX MOHOCAXapHJIOB — 2II0K03bl U (hPYKMOo3bl:

Ci2H22011 + HZOLCGHIZOG + CsH1206

caxaposa IJII0KO033 ¢dpykrosa

Caxaposa coep)XUTCs, IVIaBHBIM 00pa3oM, B caxapHoi ceekiie (12—20%) u ca-
xapHOM TpocTHHKE (14-26%). [Io3TOMY €€ Ha3bIBAIOT CEEKNOBUYHBIM UTU MPOCHI-
Hukosbim caxapom. Caxapo3a — OCHOBHAsI COCTaBHas 4acTh caxapa. Boigensior ee,
B OCHOBHOM, U3 CaXapHOW CBEKJIBI M CaXapHOTO TPOCTHHKA.

W3 yrieBosoB Golee ClI0XKHOE CTPOSHUE UMEIOT Kpaxmal U Yernionosa.
Kpaxmau — npupoanssii nomamep (CeH1oOs)n, cOCTOSIIMI M3 OCTaTKOB INIFOKO3BL.
On obpazyercsi B pacTeHusX B Xojie (POTOCHHTe3a — BHavale IVIIOK03a, 3aTeM M3 Hee

Kpaxmal:
nC6H1206 o AL (CGHIOOS)n + nHZO

O~-TJIFOKO3a Kpaxmail

Kpaxman momy4aror, B OCHOBHOM, M3 KapTodens, a
TaKKe U3 PHUCa U KYKYPY3Bl.

Kpaxman — Genoe mopoiikooGpasHoe BemiecTBo 6e3
BKyca. B XomoaHo# Boge He pacTBOpSETCS, OAHAKO B
ropsi4ei Bojie Habyxaer, 00pa3ys KOJUIOUIHEIN pacTBop, C
KJIESIMMH CBOWCTBAMH (KpaXMallbHbIH KIIEHCTED).
Kpaxman noaBepraercst ruipoin3y. KoHeUHbIM IPOIyKT-

(a) NocuHeHre kpaxmana,
coaepxallerocs B

kapTodpene, noa
BNUAHUEM ioaa

OM I'upoJjin3a siBJIsCTCA O-T. TII0KO3a*: * gt e Sl e e
: OTJIMYALTCH OT MOJIe-
H, SOy, t KYJIbl B=IJIHOKO3bI
(C¢H1905)n + nHO ———> nCsH1206 M IPOCTPaH-
Kpaxmai O-TJIFOKO32 CTBEHHBIM PacIIOIIO-
xenreM OH rpyni,

Kpaxman npumensercss s INOIyYeHHUs JEKCTPHHOB,
MIAaTOKH (CMECh IEKCTPUHOB C TIIEOK030H ), HCIIOIB3YFOIHX~
sl B IPOM3BO/ICTBE KapaMEJbHBIX H3/CITHH, IIFOKO3bI U 9TH-
70BOrO criupTa. Ero uCrosnp3yroT Kak Kiesiee BeIecTBo, a
TaKXKe Ul HaKpaxMaJIMBaHUS TKaHEH. B mMemunube kpax-
MaJl MCIIOJIB3YETCS JUISl TIPUTOTOBIIEHUS TIPUCKITIOK, MEIH=
LUHCKUX I1acT, IIPU U3rOTOBJICHUH TabJIETOK U KarcyJl s
JIEKapCTB.

Onpenenenne Kpaxmana OCHOBBIBAETCS Ha 00pa30BaHUU
CHHET0 OKpAIIMBaHUS IIPH €0 B3aMMOICHCTBUH C HOJIOM (2).

CBSI3aHHBIX C aTOMaMH
yrnepona Cy u Ca.

‘CH,0H
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L]ennionosa, No CpaBHEHUIO C KpaxMasioM, OoJiee paclipocTpaHeHHbIH yriaeBo. On
00pa3yeT CTeHKH BCEX PacTUTEIBHBIX KIETOK. B apeBecuue comepskurcs okono 50%
LIEJUIFOJIO3B], @ B BOJIOKHAX XJIONKA U (uiibTpoBabHOM Oymare — 10 98%.

[enmono3a, xak u kpaxman, npupognsiii momumep coctaBa (CeHioOs).. Len-
JTIOJI03Y MOTYYaloT U3 XJIOKA, APEBECHHBI H JIp.

[lemronos3a — Genoe, TBEpHOE BEIIECTBO, B BOAC M B OOBIYHBIX OPraHUYECKHX
pactBopuTeisax (ciupt, 3¢up, aneroH) He pacTBopsiercs. Kak u kpaxmai, nemno-
7032 MPH HAarpeBaHUM B pa30aBICHHBIX KHUCIIOTaX MOJABEPTaeTCS THAPOIHU3Y: IpPH
3TOM 0b6pasyercs B-rimroko3a*:

(CsH1005)x + nH20 M) nCsH1206

LEJUII0JI03a B-riroko3a

emrono3a B BUIE JIbHA M XJIONKA UCIIONb3YETCs B MPOM3BOACTBE TKaHEH. boib-
mIoe ee KOJIMYECTBO PacXOJyeTrcsi B IIPOU3BOJACTBE OyMaru M STHIOBOTO CIIHpTA.
OTHIIOBBIN CIHUPT MOJIYYAlOT ITyTeM OpOXKEHUs IIIOKO3BI, oOpa3yromencs mpu ruj-
pOJIH3€e LEIUTION03bI:

CeH,06 —OPO%eme | > HsOH + 2CO,T

OTUIOBBIH CIIUPT, IOTYyYEHHBIN TAKAM ITyTEM, Ha3bIBAIOT 2UOPONUIHBIM CRUPMOM.
XHMMHYECKHUM IPEBPAICHAEM IIEIUTIONO3bI TOMYYalOT 6UCKO3HBIU U ayemamiblii IIell-
Ka, IUIaCTMACChI, HErOpIOYKHe KMHO- U (hoToMaTepuaisbl, a Takxke 6e3bIMHbIH MOPOX.

Bbl‘lﬂc.]'lel"lﬁ, CBA3aHHBIC C THAPOJJIM30M KpaxMaJia u GPO)KCIIHGM IFOKO03bI

CKOJIBKO KT TUTFOKO3bI MOXKHO IOJIYYUTH ruaponu3oM 324 kr kpaxmana. Beixon riro-
ko3sl cocTaBiseT 80%. M{(CsH1206) = 180, My(CsH100s5)n = n-162.

Pemenue:

BHavaie BEIYHCIIUM TEOPETUYECKH OXKuIaeMyIo (6e3 noTepu) Maccy IIIOKO3bl, KOTO-
PYIO MOYKHO TOJIYYHTh TUAPOIH30M 324 Kr Kpaxmaia:

o6bpaszeuy

324 xkr m qeop. KT
(C6H1005 )n +nHOH — nCstles
m=(n-162) kr (n-180) kr

_ 324xr-n-180kr

mTeop. _—n~]62Kr =360kr

Tak xak Bbxox (1) rimoko3sl coctaBisieT 80% (wmm 0,8), TO Macca IIIOKO3BI, HOITY-
YEHHas Ha CaMOM Jiene (Mypax. ), OyJeT paBHa:

Mypax.(TTHOK.) = Mieop. ( TITIOK.) *M (Tmok.) = 360 xr - 0,8 = 288 kr.

3amava. Bpo)keHHEM IVIIOKO3bI IMOMY4eHO 9,2 I' STHIOBOrO cuMpra. Berauciure o6bemM
(H.y.) YIJTIEKHCIIOro Ta3a, obpa3oBaBiierocs B xoje Opoxenus. M(C2HsOH) = 46.

*hOTOCHUHTE3 * rMAPONM3 * MOHOCAXapUA® AUCaxapua * nonucaxa-
cnoea pug * 6poxeHue B CNUPT *
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_ MpumeHeHue U NpoBepKa 3HaAHUN

1. Yro ommb04HO VISt YIiIeBoa0B?
A) cocras GonbumHcTBa cooTBeTCTBYET hopMyiie Cn(H20)m
B) o6pa3oBaHue ux B IpUpoje CBA3aHO ¢ mpoueccoM GOTOCHHTe3a
C) Bce moBEPraroTCsa THAPOIH3Y
D) noapa3aemnsioTcs Ha MOHOCAXapU/Ibl, TUCAXAPH/IBI M TTOJTHCAXaPU/IBI
E) BelpakeHue “yrieBoj’” 03HayaeT “‘THAPATUPOBAaHHbIA yriaepoa”

2. YKaxkuTe BhICKa3bIBaHHe, OIIMO0YHOE OTHOCHTEILHO IVIIOKO3bI.
A) UMeeT CITa KUl BKYC
B) npuCyTCTBYET B KPOBH YellOBEKa
C) Ha3BIBAIOT BUHOTPAIHBIM CaXapoM
D) e pacTBOpsieTcs B BOJiE
E) npuMensieTcs MpH KOHCEPBHPOBAHHH KPOBH

3. Kakoe BbIpakeHHe He OTHOCHTCH K LeJLII0JI03e?
A) cocTaB ee BBIPaXKaIOT TOH ke pOpMyYJIOH, YTO M COCTaB Kpaxmaa
B) npu narpeBanuu B pa36aBiIeHHBIX KACIOTAX THAPOIN3YETCA
C) ucnonp3yercs Vs OTyYEHHS] BUCKO3HOTO M alleTaTHOTrO IIEJIKa
D) He sBAETCSA NPOAYKTOM IMTAHUSA JUISl YEIOBEKa
E) npu runponuse obpasyer ppykrosy

4. YxaxuTe BepHbIe BbicKa3biBaHusa. Kpaxmau ...
1. pacTBOpsieTCs B XOTOAHOM BOJE
2. B rops4ei Bojie 00pasyeT KpaxMaabHbIH KIeHcTep
3. pacno3HaoT Hoa0M
4. He ABJIAETCS MPOJYKTOM ITHTAHUS

5. npu THApOIM3e 06pasyeT II0KO3y
A)1,2,34,5 B)2,3,4,5 C) Tonbko 2 D)1,2,3,4 E) 1,2,3,5

5. ITo kaKHM cxeMaM III0K03Y HOJIY4al0T B IPOMBINLICHHOCTH, H 110 KaKO0i cxeMme oHa o6pa-
3yercs B mpupoae?

1. 6CO2+ 6H,0 __hv.x0podmur 2. CHzOn + H0-H,
3. (CH100s)a+ nH,0 —1250s:t 4. (CeH100s) + nH,0 1259t
KanMa.TI LEeJUIJI03a
6 NPOMBIUNIEHHOCINY __ 6 npupode__

6. YkaxKkuTe yriieBo/Jbl, COCTaB KOTOPLIX cooTBeTcTBYET hopmy.re (CH20)n.
1. rimoxo3a 2. dpykro3a 3. caxaposa

7. PaBHa JIM OTHOCHTEJLHAs MOJIEKYJISIPHAsi Macca caxapo3bl CyMMe OTHOCHTEJIbHBIX
MOJIEKYJISIDHBIX MacC IVII0K03bI M ppykTo3bi? Eciin HeT, TO KakoBa pazHuna?

8. BpoxkenueM rioko3b! nosydeno 18,4 r srminosoro cnupra. CKONBKO rPpaMMOB IUIIOKO3bI
MOJBepPrjioch OpoxKeHHI0, eciH BbIXoJ peakunuu cocraBiaser 80%. M{(C:HsOH) = 46.
M(CeH1206) =180.

9. Berunciure o6uiy Maccy (Kr) riIr0Ko3sl H GpyKTo3bl, 00pa30BaBLIMXCSH IPH FHAPOJIA3E
17,1 kr caxapo3bl. M(Ci12H22011) = 342, Mi(CsH1206) =180.

+ rnasa 9 + Kucnopoacogepxalyue 1 a3oTcoaepxalyue npousBogHbIe 185
yrnesoaopogos °



m BEJ'IKM

P - Y7o 06beauHseT Msaco, AnLa, MONoKo, nepba?

)
. | HekoTopble xapakTepHbie peakuuu 6enkos

O6ecneyeHue: 2 npobupku, cnuptoska, pacteopbl NaOH 1 MeaHoro kynopoca, Boaa, pacTtsop

6enka.

Xop pabotbi:

a) B npobupke k pacTBopy 6enka 06bemMomM 2=3 M HanenTe CTONbKO XXe pacTBopa Lenoyv
“ 3aTem no kannsm 1-2 mn pactBopa MeaHoro kynopoca. Habniogaite 3a npoucxon-
ALMM.

b) pacteop su4yHoro 6enka B Boae o6beMom 4=5 Mn HarpesaiTe 40 TEX Nnop, Noka pacTBop He
Ha4yHeT kuneTb, U crneauTe 3a npoucxoaswmm. Mocne oxnaxaeHus pasbasbTe pacTBop
TaKNUM e KONIM4eCcTBOM BOAbI.

OBcyauTte pe3ynbTaThbl:

— Y10 npoucxoaut npu gobasneHun pacteopa MeaHoro Kynopoca k pactesopy 6enka a?

— Yro Habnopaetcsa npu kunsiveHuu pacteopa 6enka b? Kak HasbiBaeTcs aTOT npouecc?

— Moyemy npu pasbaeneHun kunaveHoro pacteopa 6enka ocagok He pacTeopsieTcsa?

* benku (nonunenmuobl) — opeanuieckue eujecmea, 0opa3oeantvle U3 ocmam-
KO8 AMUHOKUCTOM.

* AMUHOKUCIIOMbl — Op2aHUYecKue COeOUHeHUsl, MONEKYIbl KOMOopblX cooep-
orcam amunnyio (-NH3) u kapboxcunvnyio (~COOH) epynnul.

AMMHOKHCIIOTY MOXKHO PacCMaTpHBaTh Kak IIPOM3BOJHOE KapOOHOBOM KHUCIIOTHI,
B YIJICBOJIOPOZHOM pajukaie koroporo arom H 3amemen na —NH, rpynmy, Hanpu-
Mep:

CH;-COOH HN-CH~COOH  wmBobmenn  H,N-CH-COOH
YKCYCHasi KHCIIOTa aMHHOYKCYCHas KHCIIOTa dbopme |
JTaHOBas KHCIOTa aMHHO3TaHOBas (TJIMLKH) R amunoxucnora

AMHHOKHCIIOTBI IIOCPEACTBOM CBOMX (PYHKIHMOHAJIBHBIX I'PYIIl— OCHOBHOM (—
NH2) u xucnotsoit ((COOH) B3auMoAeHcTBYIOT MeXay cob0i, 00pa3ys MoIHMepHI
— benxu:

HzN—(IJH—CdOH + HENH—FH—C()OH + ... HNH-CH-COOH —

i
................. Lecsecscccscccnaanaanaal

R R R

YHHUCIIO MOJICKYJT aMUHOKHUCIIOTEI — M
~ HiN-CH-CO ~ NH-CH-CO-.... NH-CH-COOH + (n-1)H:0
R R R

6enok (monunenTy)

* Peakyuu 06pazoeanus 6b1COKOMONEKYIAPHO20 BeUujecmed U3 HUSKOMONEKYIAPHOZO,
CONPOBOICOAIOWUECS BblOCTIEHUEM 8 Kayecmee NOOOYHO20 NPOOYKMA, Hanpumep 600bl,
HA3bIBAIOMCS PEAKYUAMU NOTTUKOHOEHCAYUU.
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I'pynmy atomoB —Pl—lll—, o6pa3syionlyiocs B X0/Ie peaKiluH, Ha3bIBAlOT nenmuoHou
WIH amMudHou Tpynnoi, a cBa3b C-N — nenmuoHou (amuonoti) CBA3BIO.

B Mornekynie monmmMepa 3Ta CBA3b MHOTOKPATHO MOBTOPSIETCS, TTO3TOMY TTOJTHMED
Ha3bIBAIOT NOAUNENMUOOM.

Benku umeroT cioxxHoe cTpoeHue. B Hacrosiiee BpeMs paziu4yaroT nepeuuHyio,
BMOPUYHYIO, MPEMUYHYIO U HeMBEPMUYHYIO CIMPYKMYPbl OEIKOBOI MOJIEKYIIBL.
» TlocnedosamenvHocmb AMUHOKUCIOMHBIX OCMAMKO8 6 NOMUNENMUOHOU Yenu
Ha3bl6aemcs NnepeudHoil cmpykmypoii 6enxa. Hanpumep, nepBHYHas CTPYKTypa
Oenka, u300paskeHHOro BHU3Y, onpenensiercs Ri-Ra-Ri-Ry... mociaenoBarensHOCTHIO
aMHUHOKHMCIIOTHBIX OCTATKOB (a).

(a) MepeuyHas cTpykTypa Benka (nonunenTuaHas uenb)

* Bmopuunan cmpykmypa benika — npocmpancmeeHHas (hopma noaunenmuoHol
yenu 6 omoenbHbIX ee ydacmkax. B 601bIIMHCTBE NPHPOAHBIX OETKOB MOIMIENTHIHAS

nerns uMeeT crmpaneodpazuyio dopmy (b). Takyio ¢opmy BTOpHYHON CTPYKTYpHI
Oeka Ha3BIBAIOT OL-CRUPAILIO.

(b) BropuuHas g AR G
CTPYyKTypa é\,(/ 0 0 N' (c) TpeTuyHas CTpyKTypa 0gHON
Monekynbl ~— Ho N nonvnenTUaHOW Lenn
Genka — remornobuHa

» Tpemuunas cmpykmypa benxa — popma, Komopyio chupaio npuobpemaem &
npocmparcmee. B npocTediueM ciiydae TPETHYHYIO CTPYKTYPY Oelika MOYKHO 1peji-
CTaBUTh B BUJIe KIIyOKa, B KOTOPBII CBEPHYJIACh CIIMPAJlb, HAIIpUMEp, KaK B Cliydyae
OJIHOM IOJIMIIEITUAHON LIeNH reMoriioouHa (¢).
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AL JasueBCKH | * HPOBOAHJI HCCIeoBaHUs B 00/1aCTH XUMHH OEIKOB U
(1838-1923) (depMeHTOB. BBIBHHYII TEOPHIO CTPOCHHS MOJIEKYJIbI
Pycckuit 6noxumuk | Oenka (1888).

D.@umep + Jlaypear HobGenercko# npemun (1902). Uccnenona-
(1852-1919) HUS TIOCBAIICHBI XHMHH YTIIEBOJIOB M OenkoB. CHH-
Hemenkuii TE3UpOBAT Psi/T GH3HONOTUYECKH aKTHBHBIX BEIIECTB.
XMMHK-OPraHuK

1 OHOXMMUK

XapakTepHbIC XUMHYCCKHC CBOWCTBA OCIKOB OINPEICNAIOTCS UX CIIOCOOHOCTHIO
TIO/IBEPraThCst 2u0ponu3y, OeHamypayuu u BCTYIIaTh B YeemHble peakyuu.
I'uapomusom GenkoB nomydeHo npumepHo 20 pa3sHbIX aMHHOKHCIIOT:

H/NH-GH-CO-{OH + (n-DHOH  —  nNH;CH-COOH
R; n Ri (=1,2.3,..)

Genox CMECh aMHUHOKHCIIOT

I'naponu3 6esIKOB JIEXKUT B OCHOBE MpOLiecca MUIEBAPEHUS.

* lenamypayus — paspyuwienue 6mopuyHol U mpemuiHou cmpykxmypul Oenxd.

IIpu Bapke sWIl, MPUTOTOBJICHHU IHIIH, CBEPTHIBAHUM KPOBH HIIM CKHCAHUM
MOJIOKA ¥ JIp. MbI HMEEM JIeJIO C SIBJICHHUEM JICHATYpallu OelIKOB.

Omnpezerenue 6eixoB. Onpesenenue 6€1KOB OCHOBBIBACTCS Ha UX CHOCOOHOCTH
BCTYTIATh B yBemuble peakyuy N Ha TOSABICHUU 3aNaXa HCHCEHbIX nepbee NPH HX
CHJILHOM HarpeBaHHHM WM ropenun. Harpumep, npu aeiictBuy Ha 610K B IET0YHOM
cpene BOJHBIM pacTBopoM cyibdara Menu(Il), pacTBop okpammuBaercs B KpacHoO-
¢uonerossrii nget (d).

pacTBop pacTeop
weno4u CuSO

(d) Onpenenenve
NenTUAHO CBA3K

6enkos (6uypeT- —— —>

oBas peakuus
peRIIe) pacTBOp pacTBop

6enka Genka

Ora peaxuus (Ha3bIBaeTCs Ouypemoeou peakyueli) JOKa3bIBACT HATHYUE €M~
THAHBIX CBA3EH B HCCIIEAYEMOM BELIECTBE.

HAaJue < 1'¢e )
SHaAYeHUA | 1IKOB

Benku peryaMpyroT XapakTepHble NPU3HAKM M (YHKLUM >KMBOTO OpraHU3Ma —
POCT, JBIDKECHHE, JEATCIbHOCTh OPraHOB YyBCTB, ABJICHHS UMMyHHUTeTa U Ip. Hemo-
CTaTOK OEJIKOB B IHUIE MOXKET OBITH MPUYNHON CEPHE3HBIX 3a00JICBaHMUH.
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B npomsiieHHOCTH O€IKH IPUMEHSIOTCS B BHJIE IPUPOIHBIX BOJIOKOH (IIEJK,
HIEPCTH), KOKH, TIaCTMACC U KJIEEB.

B Hacrosiiiee Bpemsi MHOTUe OEJIKOBBIC BELIECTBA — 20PMOHbL, (hepMeHmbl, aHmudUo-
MUKY — TOITy4ar0T OHOTEXHOIOTHYECKHMH METOJAMH C TIOMOIBI0 MUKPOOPTaHU3MOB.

= IomMKoHaeHCAHA AMAHOKHCIOTHI M THAPOJIH3 NOJIHIENTHIA
" | IIpu MOJMMKOHAEHCAIMH aMHHOKHCIOTHI oOpa3zoBaiock 7,2 T Bojasl ¥ 30,3 r meHTa-
1 | nentuaa. Berauciure My aMHHOKHCIIOTEI.
© Pemenne:
o Haiins maccy aMMHOKHCIOTHI, BCTynuBIIeH B peakmumio: 30,3 + 7,2 = 37,5 r u3
© YPaBHEHHS PeaKIUH BBIYACITHM M; aMHHOKHCIIOTHI:
-]

375r 72r

! ’ ’ ’ ' — 37s5 2 72 —
5A — A'-A'-A'-A'-A’ + 4H,0 M= ——=_=175,
5-72
5M; NEHTanenTHx 72r

3ajaya. Bo cKONBKO pa3 KOJIMYECTBO BOJBI, H3PACXOI0BAHHOM HA rHApOIM3 1 MOk
TIeHTANenTHAa, 60JIbIIe KOTUIEeCTBA BOJIBI, M3PacXOA0BAHHON HA THAPOIIH3
1 Monb TpunenTHaa?

KnioueBbie * NenTMAHas CBA3b * NONUNENTUA * NepBUYHAs, BTOPUYHANA U Tpe-
cnosa TUYHasA CTPYKTYpPbI * feHaTypauus *

_ MpumeHeHUe M NpoBepKa 3HaHWUM

1. YkaxuTe omnb0o4HOe BhICKa3bIBaHHe. benky ...
A) 06pa3oBaHbl, B OCHOBHOM, 20-10 pa3HBIMH aMHHOKHCIOTHBIMH OCTaTKaMH
B) cozmeprxar nenTHIHYIO TPYIITy
C) 00pa3yioTcs Mo peaKkiuy MONTHKOHACHCAIMN
D) B npupojie 06pasyiorcs B xojie poTocHHTE3a

o
E) u3o6pasxaioT hopmy.ioit [—N—CIH—C—]n

R
2. OnpeennTe XapaKkTepHbie XHMHYCCKHE CBOHCTBA 0eJIKOB.
1. BCTYHaioT B IIBETHBIE PEaKIIHH 2. neHaTyparmsa 3. ruzponns

3. ITo xakoii peakuuu 06pa3yioTcs 6eJIKH H3 AMHHOKHCJIOT?

4. Kakue pyHKIHMOHAIbHbIE IPYNIBI AMHHOKHCJIOT Y4acTBYIOT B 00pazoBanuu 6ejikoB?

5. HazoBure amunokuciaory cocraa NH:2CH—COOH.
1. aMHHOYKCYCHasi KHCIIOTa 2. aMHHOJTAHOBAsl KHCIIOTA 3. nmMuMH

6. YkaxuTe 0IIHO09HOE BHICKA3bIBAHHE OTHOCHTEILHO AMHAHOKHCJIOT.
A) conepixar aBe GyHKIHOHATBHBIE TPYIIIEI B) nomumepuzanueii o6pasyrot 6enku
C) nonmy4aroT rupoH3oM GekoB D) BCTymaroT B peakiuH MOTHKOHICHCAIHA
E) sBnAI0TCA NPOM3BOIHBIME KapOOHOBBIX KHCIOT

7. Kakasi peakuusi Ha3bIBaeTCsl peaKuuei N0 IHKOHJeHcauu?

8. BeruuciinTe MOISIpHYIO Maccy aMHHOKHCI0ThI coctaBa H2N-R—-COOH, eciu H3BeCTHO, 4TO
NpH CHIPOJIN3e ee TPHIIENTHIA MACCOM M T MOJIyYeHa aMHMHOKHCI0Ta Maccoii (n+6) r.

* rnasa 9+ Kucnopoacoaepxawue v a3oTcoaepxalyme npou3BoAHbIe 189
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m BbICOKOMOHEKYJ'IﬂPHbIE BELWECTBA - NOJIMMEPbI

— Y710 06BLeAUHSIeT LWenK, XonoK, ApeBecuHy, 6enku, HyKNneMHoBbIe KUCHOThI,
? OeTCKue UrpyLukn?

. [esaTenbHOCTb CgoiicTBa nonvMmepa nonuaTuneHa

O6ecneyenue: 3 npobupku, rpaHynbl NONUaTUNEHa, cnuyku, pacteop KMnOs, Boaa,
CTeKNsiHHas nanoyka, cnupToBka.

Xop pa6oTsli: 1. [lomecTute rpaHynbl nonuatTuneHa B npobyupky ¢ BOAOK U nepemMeLuaiTe
nanoykou. 2. B apyroi npobupke HarpenTe rpaHynbl MONUATUNIEHA W CTEKNSHHOW
nanoykow npoeepbTe UX TBEpAOCTb. 3. Hanente B npobupky ¢ rpaHynamu nonuatuneHa
pacteop KMnOa. 4. BHecuTe rpaHyrnbl NonuaTuneHa B nnams cnmpToBku. BoinonHsis sce
ONbITbl, CEAUTE 3a NPOUCXOAALLMMMN N3MEHEHUAMM.

O6cyauTe pe3ynbTaThl:

— Kakoit BbiBOA caenanu Ha ocHoBaHuu nepsoro (1) onbita?

— Y10 NnpoMcxoamUT C NONU3TUNEHOM Npu ero cnabom HarpeBaHuu B Npobupke?

— B yem cocTouT pasnuume OTHOLLUEeHWA NonuaTuneHa u atunexa k pacteopy KMnO4? Kak
Bbl 06BSICHUTE 3TO pasnuyme?

— Y70 NPOUCXOAMUT C NONUITUNEHOM B NIIAMEHU CNUPTOBKU? A YTO NPOUCXOAUT C rOPSILLUM
nonuaTUNeHoMm, Koraa yaansem nnama?

. Beu;ecmea, cocmoiawyue U3 MHOSOKpAmMHO NOBMOPANWUXCA cpynhn amomos,
HA3bl6AIOMCA ROIUMEPAMU UTU 6bICOKOMONICKYNIAPHBIMU COCOUHEHUAMU.

. [kaTtynka ananni « Monekyrnbl MONTIMMEPHbIX BeLecTB (MaKpOMOIeKysbl) UMeoT
6Gonbluve oTHocUTENbHbIE MonekynsapHble Macckl (Mr > 5000).

ITonuMeps! MOTy4aloOT PeaKIUsAMU ROTUMEPUIAYUU U NOTUKOHOCHCAYUU.

* Peaxyuu obpazoeéanus 6biCOKOMONEKYIAPHbIX 6eujecme 6 pe3ynomame MHO20-
KpamHo2o cOeOUHEeHUsL MONIEKYl MOHOMEPOB Opy2 C OPY20M HA3bIBAIOMCS PEAKYUAMU
noaumepusayuu.

Peaxius nonumepusanuy XapakTepHa, B OCHOBHOM, HENPEEIbHBIM COEIMHE-
HUSAM U IPOTEKAET 3a CYET pa3pblBa JABOMHBIX HIIM TPOMHBIX CBA3€H B MCXOIHBIX
MosieKynax. Hampumep, peakuuio noJMMepH3allMid 3THJICHA CXEMaTHYHO MOXKHO
IIPE/ICTaBUTh TaK:

CTPYKTypHas €[HHHIIA |
nCH,=CH, — (—CH,—CH, _)nI CTETIeHb IOTMMEPH3aLAN

MOHOMEp (ITHJIEH) nomumep (MOTH3THIIEH)
MaKpOMOJIEKYJIa II0JIUMEpPa I

HuskoMonekyispHbIe BemiecTBa, 00pa3yloNue MOJMMEPEI, HA3LIBAIOT MOHOMeE-
pamu. I'pymImsl aTOMOB, MHOTOKPaTHO TIOBTOPSIIOIIMECS B MAKPOMOJIEKYJIE, Ha3bIBAIOT
cmpyKkmypHou eounuyell nonumepa. Yucino CTPYKTYPHBIX €IMHHI] B MAKPOMOJIEKYJIe
Ha3bIBAIOT cmenenvio nonumepusayuu (n). Eciu 0603HaYUTH “OTHOCHTENBHYIO MO-
JIEKYJISIPHYIO Maccy”’ CTPYKTYPHOM €MHHIBI Kak M;, TO OTHOCHTENLHYIO MOJIEKYJIAp-
HYI0 Maccy noimMepa My(nomimep) MOYKHO BBIPa3uTh Kak: My(mommep) = M, - n.
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Wkarynka asanui » Peakumio nonuMepuaaummu aTureHa MoXHO npeacTaBuTh crie-
ayowum obpasom:

-

CH2=CH2+ CH2=CH2+...—» -CH>—CH2>— + -CH>-CH2>— +...—» ..—CH-CH>-CH>—-CHo>—...

aTuUneH nonuaTuneH
Q 0 Q 0 "
n n u ol cse
g =0 = 4

aTuneH nonuaTuneH

-

Wkarynka anadui « K BaXHEAWUM nonuMmepam, nonyyaembiM peakuven nonumepu-
3auuu, Hapsigy € NONUATUNEHOM U NMONUNPOMNUIIEHOM, OTHOCSITCS TakKe NONMUBUHUN=
xnopua, TecnoH (nonureTpadTOP3ITUNEH), NONIUCTUPON M AP.:

nH2C=CH — (=CHx==CH=)n nCF2=CF2 — (=CF2=—CF2>=)n
| | TeTpadTopaTUNeH TednoH
Cl Cl (proponnacr)
BUHUNXMOPMA  NONMMUBUHUXIIOPUA
nCHz=CH —CH>—CH-
_)
n
cTupon NoNUCTUPOI

Peakuveinn nonukoHaeHcauumn obpasylorca 6enku, B NPOMbILLIEHHOCTU NonyYaoT
BOJIOKHa KanpoHa u nascaHa (ctp. 193). B NnpoMbILWNeHHOCTU COBMECTHOM NOSIMKOH-
AeHcauwen dopmanbgernaa ¢ geHonoMm nonyyawt deHongopmanbaernaHyio
CMONY, UMEIOLLYIO BaXKHOe MpakTuydeckoe 3HadeHue. Peakuuio obpasoBaHnus eHosn-
copManbaernaHon CMorbl, MOXHO NPeACTaBUTL Tak:

OH OH
CHx—
n + nH2C=0 - + nH20

n
¢eHon opMmanbAea  heHondbopManbaernaHas cMona

ITo MPOMCXOKIAEHHIO IOJMMEPHl NOAPA3ACIAIOT Ha 3 TIPYIIBL npUpooHbie
(6uon0szuepbl), UCKYCCMBEHHbIE U CUHRMEMUYUECKUE NOTITUMEDDL.

UWkarynka ananmy « K npMpoAHbIM NonimMepam OTHOCATCS Lensionosa, Kpaxman,
NpupOaHbIA Kay4yK, Genku, HyKNEeMHOBbIE KUCMNOTbI; K MCKYCCTBEHHbLIM — TpuU- U
avaueTunuennonosa, Tpu- u AUHUTPOLENNoN03a, BySIKaHU3MPOBaHHbI NPUPOAHbIIA
KayyyK; K CUHTETUYECKMM — MONUITUNEH, NONWNponuneH, naeBcaH, KanpoH, 6yTa-
OVEHOBbIN Kay4yyK.

ITo cmpoenuro makpomonexkynvl pa3nuvaroT MOTUMEPHI uHeuHo20 (2), pazeem-
enennozo (b) u cemuamoezo (c), cmpoenus. JluneunvimMu noaumepamu SBISIFOTCS
MOJIMATHIIEH HU3KOTO JIaBIICHHS, LIEJUTION03a, TaBCaH, KAaIPOH, IPUPOHbIH KaydyK,
HIOJIUCTHPOJI; PA36emeENeHHbIMU NOAUMEPAMU — TIIMKOTEH, TOJMATHIEH BBICOKOTO

« rnaega 9 - Kucnopoacogepxali1e 1 azoTcogepXalimMe npou3BoaHbIe 191
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JaBJICHUS, cemuyamvimu noaumepamu — GHeHonGpopManbIeTHIHbIE CMOJIbI, Pe3HHA
(ByIKaHM3MPOBAaHHEIA Kay4dyK) U Jp.

—\/\_/-\_ __/Q
M Cw\g
% ——
(a) Monumep NuHeHoro (b) Monumep passeTsneHHoro (c) Monumep cetyatoro
CTPOEHUs CTPOEHUs CTpOEHUs

BbruuciieHHs, CBA3aHHBIC ¢ OTHOCHTEIbHOM MOJICKYJISIPHOH Maccoi mojmmepa
Brruuciaure creneHb NOJMMEPU3ALHHU IIOJIMITUIICHA, €CIIA OTHOCUTCIIbHAsA MOJICKY-
JispHas Macca nojumepa passa 56 000. M(CH,=CHy) = 28.

Pemenne:
Ecimu yuects, yto m, 1.e., M{(—CH,—~CHz—) paBna 28, 10 u3 BeipaxkeHust M= mn j1erko
BBIYUCIIUTE CTEHCHD IOJIMMEPU3ALIUH — N
56 000 = 28-n; n=156000:28 = 2000.
3apaya. Berauciure OTHOCHTEILHYIO MOJIEKYJISIPHYIO Maccy nonnmepa(—CHz—(IIH—)soo.

M, (CH,=CH—-CH3) = 42. CH;

o6paszeny

» ITnacmmaccel — nonumepHvle Mamepuansl, ChocobHvle npuobpemams npu
Hazpesanuu 3a0anHyI0 Yopmy U COXpaHsmy ee nocie OXAaAHCOeHUSL.

W3-3a cBOEi#t 1erKOCTH, OOJIBIION MEXaHHYECKON IIPOYHOCTH, BEICOKON XHMHUYE-
CKOM CTOMKOCTH, XOPOIIMX TEIIOU30JALMOHHBIX U JIEKTPOU30JIALIMOHHBIX CBOMCTB
IJTaCTMACCHI HAXOAT MIMPOKOE MPAKTHYECKOE TIPUMEHEHHE.

Hanpumep, Takue miacTMacchl, KaK MOJUITHIICH, MOTHIIPOIHMIICH, OTHBUHIII-
XJIOPHJI, TIOJIMCTHPOJI U €ro CONOJIMMEPHI, (HeHOIDOPMATIBACTHIHBIE CMOJIBI U JIP.
[IPUMEHSIOTCS B Pa3IMYHbIX 00JIACTIX MPOMBIIUICHHOCTH, CEJIECKOTO X03HCTBa, B
MeIUIUHE, OBITY U T.J.

* Bonokna — npupooHbie u CUHIMemuyeckue noIUMepbl, CHOCODHbLE 6bIMASUBAMbCSA 6 OUH-
Hble 2UOKUe HUMU, U3 KOMOPbIX U320MAGTUBAIOM NPSICY U Opy2ue MEKCIUTbHbIE U30eUs.

Pa3inyaroT BoJIOKHA npupooHble u xumuueckue. IIpupoaHbIe WM HATYPAIbHBIE
BOJIOKHA ITOJPa3/JENIIOTCS Ha BOJIOKHA paACMUMENbHO20 A HCUBOMHO20 TIPOUCXOXK-
JeHus (d), HaupuMep, XI0N0K, JeH, WepCmb N WEK.

XuMHUeCcKHe BOJIOKHA MOAPA3AEISAIOTCA Ha UCKYCCHIGEHHblE U CUHMemu4ecKue.

HckyccTBEHHBIE ayemamHoe U GUCKO3HOE 60J0KHA TIOMYYalOT XMMHUYECKUMH
MIPEBPACHUAMH LEIUTI0N03bI. CHHTETUYECKUE BOJIOKHA M3TOTABIMBAIOT U3 CHHTE-
TUYECKUX MOTUMEPOB; HAIPUMED, KANPOHA, HAUNIOHA U 1A6CaHA.

[IPUPOJHBIE ‘ BOJIOKHA :'>| XUMHUYECKHE
PacruresibHOro JKusornoro He - ()
HPOUCXOKICHUSI HPOHCXOK/ICHHS KyCCTBEHHEK p
X7IONOK, nen u Op. | wiepcmv, wenx u op. ayemamoe, 6UCKo3Hoe | | MA6CAH, Kanpok u op.

(d) Knaccudmkaums BONOKOH
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CocTtaB 1 cocoOb! MOJTy4eHUsI BOJIOKOH OyAyT pacCMOTPEHBI B IOCIEAYIOMIUX
KJ1accax.

* MOHOMEP * MaKPOMOSEKyna * CTeneHb NONVMEpU3aLmm * CTPYKTYp-
Has eguHMLA *

_ MpumeHeHue n NpoBepKa 3HaHUN

1. Vkaxure omubouHoe Bripaxenue. [Toaumep ...
A) obpazyercs 10 peaKLiH MOJIMMEPU3AIIMU U TIOJTHKOH/ICHCAluH
B) nony4aror u3 moHomepoB, coaepxkamux C=C u C=C cBs3u
C) xak npaBuio, umeet M; 6osee, uem 5000
D) MoKeT HMeThb TaKo#i ke Ka4eCTBEHHbIH COCTaB, 9TO H MOHOMED
E) cocTOMT U3 MHOTOKPATHO MOBTOPSIOMIMXCS MOJIEKY MOHOMEpa

2. VkakuTe CTPYKTYPHBIE eAHHHIBI OJTHITHIIEHA H MOJHIPONH/IEHA, COOTBETCTBEHHO.

1. CH>=CH: 2. —CH2—C|H— 3. —CH=?— 4, —CH~CH>— 5. — CH>~CH=CH—
CHs CHs
A)l13 B) 1,5 C)4,2 D)4,3 E)4,5

3. YkaxuTe nmoruMeps! odpasyromuecs 4. OnpegennTe MOJIHMepPbI JIHHEHHOIO

COOTBETCTBEHHO 110 PEeAKIHH 10 IHMe- CTpOCHHS.

PH3AIHH ¥ NOJTHKOHAEHCAIHH. 1. MOMMATHIICH HU3KOTO AaBICHUA
1. penondopmansaeruanas cmona 2. pe3uHa

2. TedioH 3. nemonosa

3. moyma3THIEH 4. TITMKOTeH

4. 6enku 5. KanpoH

5. momHCcTHPOI 6. IOTHCTHPOIT

5. Ykaxure HCKYCCTBCHHBIC NOJITHMEPLI. 6. OnpeneJmTe XHMHYECKHE BOJIOKHA.

1. nenmonosa 1. mepcrsb
2. IPUPOIHBIN KaydyK 2. aleraTHOE BOJIOKHO
3. redioH 3. eH
4. noNMuATUIICH 4. naBcaH
5. aneTaTHOE BOJIOKHO 5. KanpoH
6

6. BUCKO3HOE BOJIOKHO

. TIPUPOJTHBIH IIETIK

7. YeM 0TIHYAIOTCH HCKYCCTBEHHBIE BOJIOKHA OT CHHTETHYECKHX?

8. BLIYHCAHTE OTHOCHTEJILHYIO MOJIEKY/ISIPHYIO MAcCy NMOJHITHIEHA CO CTeNeHbIO MOJIH-
mepu3anuu pasuoit 500. M(CH>=CH>) = 28.

+ rnasa 9 + Kucnopoacogepxalyue 1 a3sotTcoaepxalyue npoussogHbie

yrneesogopogos *
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m nPAKTMHECKAﬂ PABOTA — 3. CBOUCTBA OPrAHUYECKUX

COEAVHEHWUA
. B3aumojieiicTBHE MHOTOATOMHBIX CIIHPTOB ¢ F'H/IPOKCHIOM
memu(Il)

B mnpobupke k pactBopy cymbdara meau(Il) obvemom 1-2 mMa ocTopoxHO, 10
obpa3oBaHus ocajika, HajerTe 1 M1 pacTBopa menoun. Crelite pacTBOp HaJl 0CaIKOM
U npuiielite k ocaaky 0,5—1 M1 rnneprHa u HabITIoIalTe 32 TPOUCXOIAIIAM.

OO6cyauTe pe3yJibTaThI:

— Kaxkoro niseta ocajiok BeITai npH 100aBIeHHH menoyn K pactBopy comu meau(1I)?
— Kaxkoii ¢popmy10it MOXKHO BBIpa3HTh COCTaB ocajka?

— Yo npou3onuio ¢ ocajakoM npu aobdasnenun rimnepuna? [Touemy?

— Kaxwue opranuveckne COeIMHEHNUS PacO3HAIOT MPOBECHHOH peaKimei?

— Kaxkoro nera pactBop 06pasyercsi B KOHIIE OIbITa?

. onbIT a IMony4eHue aneTH/IeHa H ero CBOMCTBA

ITomecTuTe B pobHpKy ¢ 2 Mi1 Bojsl 0Opaser] kKapOua Kaibls pa3MepoM B ropo-
muHy. Hagenbre Ha npo6GHpKy mpo6Ky ¢ ra300TBOAHON TPYOKOH H OICTHTE KOHEI|
TpyOkH B pa30aBlieHHBIH pPacTBOp I[E€PMAaHIaHATa Kalus, IPUIOTOBIECHHOIO BO
BTOPO# Ipobupke.

— Kakue usmenenus Bbl Habmogamu? O 4eM OHU CBUIETEIbCTBYIOT?

— CocraBbTe ypaBHEHHS PEaKI[iii, KOTOPbIE HMEIH MECTO.

. OnbiT B OxucJIeHne aneTajabaeraaa

a) B mpobupke monmyuure ocanok rujapokcuga meau(Il) u, He cnuBas BepxHHIA
pacTBOp mienodu, npubdaBbTe 1 MII alleTanbACIHAA K COACPKUMOMY MPOOHPKH.
b) B apyroit npobupke k pactBopy Ag,O B ammuaqHoi Boje o6semoM 1 mir ocro-
POXKHO IO cTeHKe npobupku npuneiite 1 mi aneransaeruga. O6e npobupku
OIYCTHTE B CTAaKaH C KUIAIIEH BOJOH 1 HabIrogaiTe 3a MPOHCXOISIHM.
— CocTaBbTe YpaBHEHHS PEaKIUi, KOTOPBIE MMEIH MECTO.
— Kaxue opranuveckue COeIMHEHHs PACIIO3HAIOT IPOBEACHHBIMY PeaKIUAMu?

. m u HexoTopbie cBOHCTBA YKCYCHOH KHCJIOTHI

a) B mpobupky ¢ ykcycHOH KucnoToi oobeMoM 1 M1 1o6aBbTe HECKOJIBKO Kamellb
METHJIOpaHKa. B Kakol LBET OKpacHIICS METHJIOPAaHX B yKCycHOH kucnore? K
TIOJy9€HHOMY PAacTBOPY OCTOPOXHO mo6aBbTe 1 M1 pacTBOpa mienoyu. Yto BEI
Habmrotaere npu 3ToM?

b) Bo BTOpyI0 poOGHpKY ¢ KycOdKkaMH Mela HajeiTe 1 M yKCyCHOM KHCIoTsl. YTo
TIPOUCXOUT?

— CocraBbTe ypaBHEHHS peaKi{iii, KOTOpbIe IPOTeKall B 06eux npobupkax.
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O occcuznune sanannn ]

1. OnpenenuTte ommMG0YHOE BhIpaXKeHHE.
Omanon ...
A) OTHOCHTCS K IIPEAeTbHBIM OJHOATOMHBIM CITHPTaM
C) conep XUt B MOJIEKYJIE TOJIBKO G-CBA3U
E) xunut npu 6oiiee BLICOKOH TeMIIEpaType, YeEM METaHOI
B) 1o cocraBy cootBercTByeT 00miei ¢popmyie CyHzqOH
D) He BcTynaer B peakiuio AeruapaTaliu

2. Yo o1iu609HO 1151 YKCYCHON KHCJIOTbI?
A) npezienbHas OJHOOCHOBHAS KHCIIOTA
B) B IpOMBIIIJIEHHOCTH HOJIY4YalOT OKUCIIEHHEM OyTana
C) nposiBiisieT 061ue XHMHYECKUE CBOMCTBA MHHEPAJILHBIX KUCIOT
D) ¢ Mg, CaO u Na;CO3 pearupyer 110 HeoOpaTUMOM peakiiu
E) He usmenser user akmyca

3. OnpenesnTe OIIHOOYHOE BhIPAKEHHE.
CnooicHuie 3¢pupet ...
A) 0OJIy9alOT 110 PeaKMH 3TepHPHKALIH
B) obpasyrorcs 10 KaTaJuTHIeCKON peaKkuu
C) moryt coorBercTBoBaTh hopmyinam R;-COO-R; wiu R;-COO-R;
D) obpasyrorcs 1o peakiu oomMeHa
E) obpa3syrorcs 1o HeoOpaTHMOi peakiu

4. YkaxuTe BepHble BHICKa3bIBaHMSI.
Vkcycnvii anvoezuo ...
1. 06pasyercst OKHCIICHHEM IIPEAEILHOrO OHOATOMHOI'O CIIMPTa
3. IpU OKHMCIICHUH NIPEBpALIaeTCs B KApOOHOBYIO KUCIIOTY
2. BCTYIIAeT B peakuio “‘cepeOpsHoro 3epkaia’
4. ge oxucisiercs ruapoxcuaoM meau(1l)

5. IlepenumuTe cXeMbl B TeTPajb 4 3aBepUIHTE HX.
1. CH;CH,0H + CuO —>
2. CH;CHO + Cu(OH), —>
3. C4Hyg+ O TPt |
4. CH;COOH + C,HsOH 1280 |
5. HCOOH + Mg —»

6. kpaxman ——HESTEE_ | CHHPTOROE
OpoxeHne

+ rnasa 9 + Kucnopoacogepxauyme 1 a3otcogepxalume npou3sogHbIe 195
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6. Kakue BbICKa3bIBAaHHSA OTHOCATCA K ppykTOo3e?
1. ©30Mep TITIOKO3BI

. CTIame TITIOKO3bI

. OTHOCHTCS K YTJIEBO/IaM

. 00pa3yeTcst THAPOITH30M Caxapo3bl

. Ha3BIBAIOT BUHOTPAIHBIM CaXapoM

wn AW N

7. Ycranosute coorBercTBHe Mexay I, IT m ITI crpykrypamu G6eka m 1,2 u 3.

I ctpykTypa 1. mpocTpaHcTBeHHas GopMa MOITUIENTHAHOH CIIUpaTH
II cTpyxTypa 2. crmpaneobpasHas GpopMa IOMUNENTHIHOH HenH
Il ctpykrypa 3. mocneaoBaTeIbHOCTE AMHHOKHCIOTHBIX OCTATKOB B MOJIEKYIIE

8. CocTaBbTe B TeTpaju ypaBHEHHE TOpeHHs TPeAeIHLHOI0 OXHOATOMHOIO CITHPTA
(CiH2420) B 061eii popme u onpegesture popmyJIy CIIMPTA, IS HOJIHOIO CKHIAHHSA
1 MOJIb KOTOPOT0 H3PacX0A0BaHO 6 MOJIb ra3a KHCJIOpoAa.

CnH2n+20 + 02 ;) +
9. CK0JIbK0 rpaMMOB YKCYCHOM KHCJIOTBHI MOKHO IOJIYYHTH OKHCJIeHHeM 22 I YKCYCHOT0
anbaeraaa? Berxoa kucaotel coctaBiaseT 80%. M(CH;CHO) = 44, M(CH3;COOH) = 60.

10. OTHOCHTEIbHASA MOJIEKY/ISIPHAs Macca IMOJIMMepa €O cTelneHbio motamMepu3anuu 800
paBHa 33 600. Kakoii ankeH ucnosb3oBaH B kauecTtse MoHomepa? A (C) =12, A(H)=1
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A
AjicopOuusi — IOMVIOLIEHHE Ta30B M PAcTBOPEHHBIX BEIIECTB IOBEPXHOCTBIO TBEPOTO
BEILeCTBA.
A30THBIE y100peHus — yo0peHus, coiepKallie B CBOEM COCTaBe a3oT.
AJib/Iern/ibl — OpraHu4ecKHe BeIIeCTBa, B MOJIEKY/IaX KOTOPBIX YIJICBOJOPOAHBINA pauKa
coejiuHeH ¢ anpaeruaHoi rpymnmoii (CHO).
AJIKaHBI — YTJIIEBOIOPO/IEI, COCTaB KOTOPBIX COOTBETCTBYeET 06men dpopmyie ChHanta.
AJIKa/IHeHbI — YITIEBOJOPO/IbI, B MOJIEKYIaX KOTOPBIX MEX/y aTOMaMH yIiIepojia HMEIOTCS
JIBE JIBOMHEIC CBA3H.
AJIKeHBI — YTTICBOJIOPO/bI, B MOJIEKYJIaX KOTOPBIX MEX/Y aTOMaMH YIIepoja COJCPIKUTCS
OJIHa JBOIHAas CBS3b.
AJIKMHBI — YTJICBOZIOPO/IBI, B MOJIEKYJIaX KOTOPBIX MEX/Y aTOMaMH YIJIepojia COEPKUTCS
OJlHa TPOMHas CBA3b.
AJIIOMMHOTEPMHS — BOCCTAaHOBIICHHE METAJUIOB U3 UX OKCHJIOB aJIIOMHUHHEM.
AJIIOMOCHJIMKATBI — CUIIMKATHI, CO/IEPIKAIIUe B CBOEM COCTaBE OKCHJI QJIFOMHHUSL.
AMaJsibraMa — cIuiaB, o0pasyronuiics: B pe3ysibTaTe paCTBOPEHHS MeTallla B PTYTH.
AMMHOKHCJIOTBI — OPraHUYECKUE BEIIIECTBA, COICPIKAILE B CBOEM COCTaBe aMHHHYIO (—NHy)
u kapboxcwisHyi0 (<COOH) rpymnmsr.
AMMHaYHAs BO/Ia WIM HAIATBIPHLIH COMPT — PaCTBOpP aMMHaKa B BOJE.
AHOJI — TIOJIOXKUTENIBHO 3apSKEHHBIH JICKTPOSI.
ApoMaTHYecKHe YIJIeBOI0PO/bI — YIIIEBOAOPO/bI, MOJIEKYJIBI KOTOPBIX COAEPIKAT O/THO MITH
HECKOJIbKO GEH30JIbHBIX KOJIell.
Aunerarpl — conu ykcycHoi kucinotsl (CH;COOH).

B
Benxu (moiuMnmenTHjibl) — OpraHUYECKHE COEAMHEHUS, COCTOSIHE M3 AMHHOKHUCIOTHBIX
OCTaTKOB.

B
BosioxHA — IPUPOJHBIE M CUHTETHYECKHE [TOJTMMEPBI, CIIOCOOHBIE BBITATUBATHCS B JJIMHHBIC
rUOKHe HUTH, U3 KOTOPBIX U3rOTABIMBAIOT IIPSDKY U APYTHE TEKCTUILHBIC H3/ICITHA.

r
I'anorens! — snements! VIIA noarpynms:.
I'ajioreHH/IbI — CONM rATIOT€HOBOJOPOIHEIX KHUCITIOT.
I'anorenoBoaOPOJBLI — BOZOPOJHEIC COCUHCHUS IaJIONCHOB.
I'napoMeTa/LTyprusi — MoIy4eHHe METAUIOB U3 BOJHBIX PACTBOPOB MX COEIMHEHHH IIyTeM
BOCCTaHOBJICHH# 60J1ee aKTHBHBIM METaJLIOM.
I'unoxsiopuTs! — conu xinopHoBaructoi kucnotsl (HCIO).
I'oMoJ1oru — BelecTsa, IPUHAUIEKAIHE K OXHOMY KJIacCy M OTIMYAIOLIUEcs APYT OT Apyra
HA OJIHY WJIH HECKOJIBKO MeTuieHOBbIX (CH») rpymm.

A

Jenarypanus — paspylieHie BTOPHYHON U TPETUYHOM CTPYKTYp Oeinka.
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K
JKagesieBasi BoJa — IpOAYKT B3auMmogeiicTBus xiopa ¢ pactBopom KOH mwim NaOH npu
0OBIMHBIX yCI0BHAX (6€3 HarpeBaHU:).
JKujaxoe cTeKI0 — KOHIIEHTPUPOBAaHHBIE PACTBOPHI CHITMKATa HATPHS WIN KaJIHA.
XKectkas Boga — Boja, cojeprkamas nousl Ca>* u Mg?' B 60/bIIHMX KOJIMYECTBaX.
JKupbl — cioxHbIe 3QUPH TIHMIEPHHA W OJHOOCHOBHBIX (TJIaBHBEIM 00pa3oM BBICIIHX)
KapOOHOBBIX KHCTIOT.

41
H3omephl — BemecTBa, HMEIONIHE OJWHAKOBBI COCTAaB MOJIEKYJ, HO Pa3HOE XHMHYECKOe
CTpOEHHe, ¥ TIOTOMY Pa3HYaIONIHECs IPYT OT APyra CBOHCTBAMH.

K
Kap6onats — conmu yromsHo#H kucnots! (H2CO3).
KapGonaTnas (BpeMeHHas) KeCTKOCTb — JKECTKOCTB BOJBI, OOYCIIOBJICHHas IPHCYT-
CTBHEM B BOJIe THAPOKapOOHATOB MarHUA U KaJIbITHA.
KapGoHoBbIe KHCJIOTBI — OpPraHAYECKHE COEAMHEHHs, B MOJIEKYJIaX KOTOPBIX YTJIEBOJO-
POZHBIH paKall COeJHHEH C OJTHOH HIIM HECKOIBKUMH KapboxcuisHbME rpynnamu (COOH).
(ucxmouenue mypasbuHas kucinora H-COOH).
Karoa — oTpuniatensHO 3apsyKeHHBIN 2TIEKTPOI.
KBapu — qncThie KpHCTAIUIBI JHOKCHIA KPEMHUSL.
KommiexcHoe yaodpenme — ynoOpenue, copepiaiiee B CBOEM COCTaBe jaBa WU Ooiee
IIHTAaTeNIBHBIX JIEMEHTOB.
Koppo3usi — paspyiieHne METauIoB M X CIIaBOB IO/l BO3/ICHCTBHEM OKPYKAIOLICH CPEIbI.
Kpexunr — nporecc 06pa3oBaHus yIIIeBOAOPOJOB C MEHBIIMM YHCIIOM aTOMOB YIJIEpOZa B
pe3yibTaTe Pa3IoKEeHUs YTIIeBOAOPOAOB ¢ OOMNBIIMM YHCIIOM aTOMOB YTJIEPO/Ia.

JI
Jlerkuii MeTaJL1 — MeTaILI, IVIOTHOCTh KOTOPOrO MEHBIIE 5 r/cM’.
JlerkonnaBKHii MeTaJL1 — METaJUI ¢ TeMIepaTypoii masneHns Huke 1000°C.

M
Metawryprus — 061acTh IPOMBIILICHHOCTH, KOTOPas 3aHUMAETCS TTOTYyICHHEM METaJUIOB H
UX CIUIaBOB.
MuHepajibHbIe y100peHHs — BEIeCTBa (B OCHOBHOM COJIH), COJIEPKAllIHE B CBOEM COCTaBe
IMUTATCIIBHBIC DJICMCHTEIL.
Mbu1a — HaTpUEBBIE U KAJTMEBhIE COMHU BICINX KapOoHOBEIX KHCIOT (Ci1o—C21).

H
Hexap6onaTHas (IOCTOSIHHAS) KeCTKOCTb — )KECTKOCTh BOABI, OOYCIIOBIICHHAsI IIPHCYT-
CTBHEM B BOJIE Cy/Ib()AaTOB U XJIOPHIOB KAJIbIHA U MAarHHA.
Hurpars! — conu azotHo# kucnotsl (HNO3).

(o)
Oueatsl — conu onennoBo# kuciotsl (C7H3;3COOH).
OJreym — pacTBOp TPHOKCH/IA CEPhI B KOHIIEHTPHPOBAHHOM CEPHOi KHCIIOTE.
Oprodocdatsl — comu opropochopHoii kucaoTsl (H;POy).
Opranuyeckasi XUMHSl — pa3[ie]l XUMHH, H3Y4YalOLIMH COCTaB, CTPOCHHE, CBOMCTBA H
CIIOCOOBI MOTyYEHHS OPTaHUMIECKUX COCHHEHMIH.

II
MaasMuTaThI — CoH nanbMUuTHHOBOM KucioTh (CisH3; COOH).
Ilepxnopatel — comu xnopHo# kucnotsl (HCIOy).
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L

IlepexoaHbIe MeTALIbI (31EMEHTBI) — YJIEMEHTHI TOOOYHBIX TIOATPYIIIT 4—7-T0 MEPHUOIOB.
ITuposm3 — HarpeBaHue BemecTBa 0e3 JocTyna Bo3ayxa npu Temmeparype 1000—1200°C.
ITupoMeTaLTyprusi — IOIy4YeHHE METAJUIOB U3 PYA ITyTEM HX BOCCTAHOBIICHHMS NPH BEICOKOH
TeMIieparype.
IIuTaTenbHbIE 3JIEMEHTBI — 3JIEMEHTHI, HEOOXOAUMBIE JUISI HOPMAJIBHOTO Pa3BHTHSA pac-
TEHHUH.
IlnacTMaccsl — TOIMMEPHBIE MaTepHANBl, CIOCOOHBIE NPHOOpETaTh NPH HarpeBaHUH
3aJJaHHYI0 (JOPMY U COXPAHATH €€ IOCIIE OXJIAKICHHUS.
ITotumMep HIH BBICOKOMOJIEKYJISPHBbIC BellecTBAa — BEIIECTBA, MOJEKYJIBl KOTOPBIX
COCTOSIT W3 MHOTOKPATHO ITOBTOPSFOIIMXCS TPYIIT aTOMOB.
IlpocTbie ynodpeHusi — ymnoOpeHHs, COAEp)Kalie B CBOEM COCTaBE OJMH ITHTaTEeIbHBIH
JJIEMEHT.

P
PacTBOpHMOE CTEKJIO — CHIIMKAT HATPUS MITH KaJIHs.
Peaknuu NOJMMEPH3AaLHH — peakuuy 00pa30oBaHMsS BBICOKOMOJEKYJIPHBIX BEIIECTB B
pe3yJIbTaTe MHOTOKPAaTHOTO COCJMHEHHUS MOJICKYII MOHOMEPOB JIPYT C APYTOM.
Peakuuu 3TepuUKALMU — PEAKIMH, IPOTEKAIONIHE MEKAY KapOOHOBBIMH KHCIOTAMH U
CIIMPTaMH.
Peakuuy 1mOJIMKOHIEHCAIMH — PeaKiuy 0Opa3oBaHMs BBHICOKOMOJIEKYJISIPHOTO BEIIECTBA W3
HH3KOMOJICKYJISIPHOTO, COIPOBOJK/IAIOIINECS BBLICJICHHEM B KauecTBE MOOOYHOTO MPOIYKTa,
HampHMep BOJBL.
Pyna — npupojjHOe CoelMHEHHE, IPHUTOAHOE JUIS IIPOMBIIUICHHOTO IIOTy4EeHHS METAILIOB.

C
CeuTpbI — HUTPATH! HATPHUS, KaHs, aMMOHHS H KaJIbLIAA.
CepoBo/10po/IHasi KHCJIOTA — PaCTBOP CEPOBOJIOPOAA B BOJIE.
CepHucTas KHCJIOTA — PacTBOP THOKCH/A CEPHI B BOJIE, COOTBETCTBYIomIasA coctaBy HaSOs.
CunukaTtsl (MeTaCHIIMKATBI) — COJTM MeTakpeMHHeBOH KucaoTh (H,Si03).
CritMIMABI — COCIMHEHNS KPEMHHUS ¢ METAJUTaMH.
Cinoxuble 3(pHPBI — OpraHWYECKHE COCIMHEHMA, OoOpasyrommecs B3aUMOJCHCTBHEM
KapOOHOBBIX KHCIIOT CO CITHPTaMH.
Cnuptel (IpexeibHble) — IPOHU3BOIHBIC AIKAHOB, B MOJIEKYJIaX KOTOPBIX OIMH HIIH
HECKOJIBKO aTOMOB BOZIOPO/Ia 3aMelIeHb! Ha ruipokcriibHbie (OH) rpymist.
CiutaBbI — CHCTEMBI, COCTOSIIHME U3 ABYX U O0Jiee METAIUIOB HIIN U3 METAJlIa U HEMETaJlIa.
Cranp — cruas xenesa, cogepxamuii ot 0,1 1o 2% yrnepoaa ¥ B MallbIX KOJHYECTBaX
npyrue npumecH (Si, Mn, S, P).
Creaparsl — conmu creapunoBoii kucnoTs! (Ci7H3sCOOH).
CreneHs KeCTKOCTH — o01Iee YMCII0 MIUTAMOITL HOoHOB Ca?* u Mg?*, conepxammuxcs B 1 mutpe
BOJIBL.
CreneHb N0JIMMEPH3AIHH — YHCIIO CTPYKTYPHBIX €IHHUI] B MAKPOMOJICKYJIE TIOJIUMEPA.
CTpyKTypHasi eIMHHI — TPYyIIIIa aTOMOB, MHOTOKPAaTHO NOBTOPSIOLIASACS B MaKpOMOJIe-
KyJIe.
Cyubuasl — comu cepoBoopoaHoit kuciots! (HaS).
Cyabgate — comu cepHoit kucnotsl (H2SO4).
Cyabdursl = conmu cepaucTo kucinots! (H2S03).

T
TepMHT — cMeCh aIFOMHHHEBOH MBUIM C XKEJIE3HON OKAJIMHOH B MOJILBHOM COOTHOIICHHH 8:3.
TyronnaBkuii MeTalJI — METAJUI ¢ TeMIiepaTypoi miasineHus Beime 1000°C.
TszKes b1 METAJLI — METaJLI, IVIOTHOCT KOTOPOTo Goubire 5 r/em?,
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Yy
Yri1eBoabI — OpraHHYECKHE COSTMHEHMS, COCTaB KOTOPBIX cooTBeTcTBYET hopmyite Cp(HoO)m
(n 1 m>4).
Yr1eBoopoabI — BEIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOST W3 aTOMOB BOJIOPOJIa H YIJIEPOJIA.
L]
DeppoxpoM — CILIAB JKele3a C XPOMOM.
DeHoJI — OpraHu4ecKoe COeJHHEHHE, COCTOsAIIEE H3 OEH30JILHOTO KOJIbLa, HEIOCPEACTBEH-
HO COEIMHEHHOTO0 ¢ ruipokcuibHoi rpynmoit (CsHs—OH).
®opMuaThI — co MypaBbrHO# KucinoTsl (HCOOH).
®ochuabl — coenuaenus gocdopa ¢ MeTaIAMH.
DyHKIUOHANbHAS IPYNIA — aTOM WIH IPYIIa aTOMOB, KOTOPAasi ONPEENAET XapaKTepHbIe
XMMHUYECKHE CBOMCTBA BEIIECTBA M €r0 IPHHAIIEKHOCTH K OIPEACIICHHOMY KIaccy
COEIMHEHHH.
X
XanapKoreHbl — 3J1eMeHThl VIA nOArpynb..
XHMHYeCKOe CTPOeHHe — I10CIIE/I0BATENbHOCTh COSIMHEHUS AaTOMOB B MOJIEKYJIE.
Xnopatsl — conmu xiopHoBatoi kucnors! (HCIO3).
XopHasi H3BeCTb — CMECh I'alllCHOW HM3BECTH C XJIOPOM, OOpasyromascs IpH OOBIYHBIX
ycnoBusx (6e3 HarpeBaHus).
X1opHasi BoJIa — pacTBOP XJIOpa B BOJIE.
0
Huxionapaduubl — YIJIEBOAOPOAbI C 3aMKHYTOH YIVIEPOAHOW LENbI0, B MOJEKYJIaX
KOTOPBIX aTOMBI YIJIEPOJia COSAUHEHbI MEXIY COO0M OJMHAPHBIMH CBS3SIMH.

q
YyryH — cruiaB xkenesa, coaepxarmui ot 2% 10 4% yriepoa, a Takke KpeMHHUH, MapraHel,
¢docdop u cepy.
11|
IlleroynbIe MeTaNIbI — MeTaIUIb! [A oarpynms!.
IIlenouHo3eMenbHBIE MeTALIBI — MeTaUIbl [IA moarpyms: — Ca, Sr, Ba 1 Ra (pajuii).

9
JJIeMeHThI NOArpyNnbI fepuiinsa — Metawis! [IA noarpynmsl.
JJieMeHThbI NOArpynnbl 6opa — 3nements! IIIA noarpynmns:.
DJIeMeHThbI MOATpYNIbI (pTopa — sieMenThl VIIA moarpymmsl.
DIeKTPOJIH3 — OKHCIIUTEILHO-BOCCTAHOBHTEbHBIE IIPOLIECCHI, IPOTEKAIONIHE Ha MIEKTPOAaxX
[P IPOIYCKAHHM IIOCTOSIHHOIO 3JIEKTPHYECKOIO TOKAa YEpe3 pacTBOp WIM pPacIlIaB
JEKTPOIIUTA.
INEKTPOMETALIYPrus — NOJIy4eHHE METAIUIOB JJIEKTPOIM30M PACIUIaBOB UX COEIMHEHHH.
DNeKTPOXHMHYECKHH PSJ HANPSIKEHHS] METAJUIOB — IIOCIEJ0BATEIbHOCTE METaLIOB,
PacIOIOKEHHBIX B IIOPSIKE YMEHBIICHUSA HX aKTHBHOCTH B BOJIE.
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¢OpMyﬂbl, ucnonb3yembie B Xo4e pelleHna 3agad, npuBegeHHbIX B yqe6HuKe

Macca (m) m=myN;  m=v-M;  mep)= V-pep)
KonuyecTBo _m. N Ve
BemecTra (V) V= ﬁ > V= m V(raz) = Vo
Macca M B

YacTHUBI (Mo) m, = N’ me(AB) = M{(AB) -1 a.e.m.
Mousipaas m

macca (M) M= v M(ras) = V- p(ras); M = mo Na
OTHOCHTEJILHAS MOJIe- Mi(ras) = 2- DH2 ; My(ras) =29+ Dyosn.

Kyasipaas macca (Myr)

O6nemnas g0 ()

Vi

Vi
oguoro rasa (1) B P = Veuecn i AL (%)= Vemecn '100%
ra3oBoi CMecH
MaccoBas 1074
3jemenTa A (@(A) B o(A) = % wm O(A)y = % -100%;
coequHeHuH AxBy T r
O. Y ALy
1 HOLLIeHHe 1'11141?1\(01; X:iy= _o(A) . o(B) . xiy= m(A) : m(B)
(x:y) B popmyJie AxBy Ar(A) " Ar(B)’ M(A)  M(B)
Maccosas (1) 1 My Vopa
_ Mupax.
o0bemuas (0) noas (%) o ]000/ 0(%) = -100%
NPOAYKTA peaKuuH oo
MaccoBas 104 (®) m%=m"‘° -100% Him
PaCTBOPEHHOT0 p-p-
BeIIeCTBAa B PacTBOpe = MBB0 _ m p-8o __ Meo
Mp-p. Mp-so +Mpoga Vp-p, ‘Pp-p.
OnNeKTPOXUMUYECKUI PAA HanNpPsHKeHUA MeTannos
BoccTanoBHTe b HbIE CBOMCTBA aTOMOB ( M’ —ne 5> M™) sospacraror
Li|K|Ca|[Na|Mg| Al | Mn (Zn | Cr | Fe | Pb |H2| Cu | Hg (Ag| Au

* TepMMUHbI U XMMUYECKUE NOHATUA *
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OTHOCUTENnbHanA ANEeKTPpooTPUUaTeNbLHOCTL JNIeMeHTOB

F|[O|N|[C

Br| S | C

H Si | Al

Ca| Li | Na

4013,5] 3,0 |30

28 126125

22

21 | 1.8 |15

1,04 1.0 [ 09

OtHOCMTEnNbLHLIE MOneKynspHbie MacCbl HEKOTOPbLIX OPraHN4YeCcKux COeAVNHEHUMN,
BblpaXeHHble nocpeacTeoM Yucria aToMoB yrnepoga (n)

AJIKaHBI MH{C,Hzps2) = 14n + 2
Iuknoankanbl MH(C,Hz,) = 14n
AJIKEHBI M(C,Hz2p) = 14n
AJKAHBI My(C,Hzp2) = 14n -2
AJIKaIHEHBI MH{(C,Hzp2) = 14n -2

O 1H0aTOMHBIE NpeACIIbHBIC CITUPTHI

My(CyHzy+1OH) = 14n + 18

IpenenbHbie ambaernbr™

M(C;H2,+1CHO) = 14n + 30

O/JHOOCHOBHBIE NPEZIEbHbIE KapOOHOBbBIE KUCIOTHI *

My(CyHzx:1COOH) = 14n + 46

* — B aNpETHAAX U Kap60HOBbIX KHCJIOTaxX n IMOKasbIBa€T YHUCJIO aTOMOB C, CoACpIKalMXCsA
B YIVICBOAOPOJAHOM paiuKalic.

QOpMynbl M Ha3BaHUA paaa BaXHEWULLMX oOpraHU4YeCcKuxX coeguHeHumn

9THJIOBBIN CIIUPT

YKCYCHBIH aIbJerH

YKCyCHasa KHCJI0Ta

CH4 H2C=CH: HC=CH H2C=CH - HC=CH:
METaH ITHIICH aleTuIeH Oyraauen-1,3
H:C A CH; HC ANCH CH,- CH, CH,- CH - CH,
H CH: HC i OH OH OH OH OH
CH: H
uukiorekcad CsHiz 6enzon CeHe ITHIICHTTTMKOJIB TITHIEPHH
CH>-CH>-OH CH>-CHO CH3>-COOH Ci1sH31-COOH

MaJIbMUTHHOBAsA KHCJIOTa

(politetrafliioretilen)

TIOJTHBHHHIIXJIOPHI

C17H3s—~COOH C17H33-COOH CeH1206 C12H22011
CTC€apHHOBas OJICHHOBas KHCJIOTa I'’TFOKO3a, (llp)"l\“loﬁl caxaposa
KHCJIOTa
(CsH1005)n B C17H3sCOOM H o (-CH, —CH=? -CH,-),
Kpaxmai, AKuaxoe mputo; M=K | 1
eJUTI0N03a Tepmoe mbut0; M = Na _N_?H_C_ CHs )
R CHHTCTHYCCKHH
B n U30IPEHOBBIN Kay4dyK
Oesox
(-CH2=CH2)n (CF2=CF2=)a (=CH,- ? H-), (-CH~CH=CH-CH»)x
HOJIMATHIIEH Tequion Cl OyTaAnEeHOBBIN KaydyK
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Onpep.eneHMe HEeKOTOpPbIX OpraHN4YeCKuMxX BeLiecTB

Bewecteo PeakTtus NameHeHns
Pacteop KMnOs P KMNO 06
> actBop KMnO, o6ecLeunsaercs
HenpeaenbHble «ovec
yrnesoaopoabl BpomHas Boga _
- BpomHas Boga obecuseunBaeTcs
Pacreop KMnO > O6pasyetca CH,OH—CH,OH u
CH2=CH: pacTsop obecLBeunBaeTcs
aTUNeH
BpomHas soAa > O6pasyetca CH,Br—CH,Br u
pacteop obecLBeyuBaercs
ObpasyeTcs wWasenepas kucnorta
Pacteop KMnO« | (HCOO—-COOH) n pactsop
CH=CH obecuseunsaercs
aueTuneH
Bpowmras Bona ("36"';) Ob6pasyetca TeTpabpomartaH
(CHBr~CHBTr;) u pacteop
obeclseymBaeTcs
(I:Hz - (I:H - (I:Hz
OH OH OH Cu(OH). » | OBpasyetcs spko-cummit pacTeop
FAULEPUH (UK STUNEHITIUKONb)
Cu(OH), t _
R— C/o u(oH). e O6pasyeTtcs kpacHbln ocagok Cu,O
\H Ag20, ammmnayHas Boga MpoTtekaeT peakuus “cepebpsiHoro
anbaernabl » 3epkana”
Nakmye R PacTBop oKkpaluMBaeTcs B KpacHbiit
CH3COOH > user

YKCYCHas Kucrorta

\ 4

OuwywaeTcs 3anax yKCycHoOw
KUCNOTbI

C17H35COONa
pacTBop Mbina

Pacteop kucnotbl (H*)

v

O6pasytotcs Genble xnonbs
kucnotbl C17H3sCOOH

(CeH1005)n
Kpaxmar

Pacreop wopa

v

Kpaxman okpalumBaeTcsi B CUHWIA
useTt

PactBop sanyHoro 6enka

KoHU, HNO3

OH-, CuSO,

A\ 4

O6pasyeTcsa ocafok XenToro useTa

PacTBop okpaluvBaeTcsi B KpacHO-
voneToBLIV LBET

* TepMMUHbI U XMMUYECKUE NOHATUA *
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Pulsuz

9ziz maktabli!

Bu darslik sana Azarbaycan dovlsti tarafindan bir dars
ilinda istifada Giguin verilir. O, darsili middatinda nazards tutulmus
biliklari gazanmagq tiglin sana etibarli dost va yardimgi olacagq.

inaniriq ki, san da bu darsliys mahabbatla yanasacag, onu
zadalanmalardan goruyacaq, tamiz va saligali saxlayacagsan ki,
novbati dars ilinda digar maktabli yoldasin ondan sanin kimi rahat
istifada eda bilsin.

Sanatahsilda ugurlar arzulayirq!



