


AZORBAYCAN RESPUBLIKASININ
DOVLST HiMNi

Musiqisi Uzeyir Hacibaylinin,
sozlori 9hmead Cavadindir.

Azarbaycan! Azarbaycan!

Ey gehraman dvladin sanl Vatani!
Sandaen 6tr can vermays cumls haziriz!
Sandaen 6tri gan tékmaye cumle gadiriz!
Ucrongli bayraginla mesud yasa!
Minlarle can qurban oldu!

Sinan harba meydan oldu!

Huququndan keg¢an asgar

Haroe bir gehreman oldu!

San olasan gulustan,
Sana har an can qurban!
Sana min bir mahabbat
Sinemda tutmus makan!

Namusunu hifz etmaysa,
Bayragini yukseltmaya
Cumls gencler mustaqdir!
Sanli Vatan! Sanli Vetan!
Azarbaycan! Azarbaycan!
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METAIbI

n OBLUAA XAPAKTEPUCTUKA METAIJIOB

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

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

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

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

Xumus ¥ 0MoJI0rusl. B 1esATeNbHOCTH )KUBBIX OPTaHU3MOB METAIUIBI TAKXKE UTPAIOT 3HA-
YHUTENBHYI0 posib. Hampumep, npomecce GOTOCHHTE3a NPOTEKAaeT C y4aCcTHEM MarHuii-
COZEPAKAILEro COCAUHEHUS — Xaopodunia. B opraHu3Me 4enoBeka MeTaLIbl B COCTaBe
(hepMEHTOB, KOCTHOIH TKaHHW, B KPOBU U JAPYTUX OPraHOB YIPABIISIOT COTHSIMHU Ba)KHEH-
IIMX XUMHYECKUX IPOLIECCOB.

DALY LA 43 MonoxeHWe MeTannoB rMaBHbIX MOArpynn

B nepuonwlecxoﬁ cuncremMme

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

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

— B kakux rpynnax I'IepmonmquKoﬁ CUCTEMDI, MaBHbIM 06pasoM, acno.

rnmaBHbIX I'IO,D,prI'II'I?

— Kak Bbl gymaeTe, 4em 3710 06yCcrnoBneHo?

— Moyemy ¢ pocToM HOMEpa nepuoaa YMCo MeTanwpa T?
8 \/



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

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

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

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

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

Han6onbLuas Macca HaiteHHOro 40 CYX NOp MEJHOrO CIIUTKa COCTaBnsieT
420 T, cnutka cepebpa — 13,5 1, a 3omota — 112 «kr.

Cnutok
cepebpa

U3 py1 METAILIBI HOTYYalOT MyTEM 60CCMAHOEIEHUS KAMUO
M"™ + ne- > M’

B HpOMBIHIHeHHOCTI/I MCTAJIJIbI HOJIleaIOT, TJIaBHBb
RUPOMEMANTTYP2ULECKUM, UOPOMEMANTYPRULECKUM U

° rmaea1 ° O6OwWaA xap 9



1. ITupomMeTaATYPIHsl — NOYYEHUe MEMANI08 U3 PYO NYMEM UX 60CCIMAHOGICHUS.
(C, CO, H,, akTuBHBIC METAIUIBI) npu @vicokux memnepamypax (yp.. 1, 2, 3b).
Cynb¢uasl 1 KapOOHATHl BHaYalIE NPEBPAIIAIOT B OKCUIBI (Yp.: 3a).

1. Cu,0+C —452Cu+CO 3a.2ZnS + 30, 15 27Zn0 + 250,
2. Fe,03+3CO - 2Fe + 3CO, 3b.ZnO + C -5 Zn +CO

Eciu BoccTaHOBUTENIEM SIBIISIETCS aKTUBHBINA MeTast (Al, Mg, Na) uinu Bogopo,
TO TIpOLIECC HAa3BIBAIOT, COOTBETCTBEHHO, MemaLiomepMueli Wil 6000podomep-
Muell; HalpuMep:

Cr,05 + 2A1 -5 2Cr + AL O, MoO; + 3H, Mo + 3H,0

ATFOMUHOTCPMUA BOOOPOAOTEPMUA

2. B Metonie cudpomemannypzuu coeounenue Memaiia nepesooumcst 8 pacmeop,
U3 KOMOpPO2O MEMAail 0CCMAHABIUBAEMCs DONee AKMUGHBIM MeMmAIOM WU INeK-
mpuueckum moxom. Tak OTydaroT 30J0T0, cepedpo, Meb, LUHK, Bosib(pam (W) u ap.

CuO + H,S0,— CuSO, +H,0 CuSO, (pacteop)+ Fe — Cu + FeSO,

pacTBop

3. DJIEKTPOMETAIIYPIUA — NOAYYeHUe MEMALI08 JNeKMPOIUZOM PACNIABO8 UX
coeOuHeHuil. ITUM METOZIOM OOBIYHO MONTyUaroT akmuseHble Metaiibl (Na, K, Al, Ca
U JIp.); HalIpuMep:

2NaCl(pacrmas) —2 2Na + CI,T 2AL05(pacnmas) —22 5 4A1+ 30,7

Eci anekTpoisl, OIyIeHHbIE B pacIuiaB XJIOPHAA-HATPHS, COSANHUTD C HCTOYHH-
KOM TIOCTOSIHHOTO TOK2, TO TOJIOKHTEIBHO 3apsDKEHHbIE KaTHOHBI Na' HarpassTest K
karony (K°), a orpunarensno 3apsokennbie anuonbl ClI- — k anony (A"). Kamuowst
Na®, npunsé om kamooa s1exmponsi, éoccmanagausaiomes, a anuonvt Cl, omoas
C60U DNIEKMPOHBL AHOOY, OKUCTAIOMCA, T.€. HA Kamooe 8blOeNsemcs Memaiiuieckull
Na, a na anooe — xnop. DTH J1Ba IPOLIECCa MOKHO BBIPA3UTh CJIELYIOIIUMU 3JIEKTPOH-
HBIMH ypaBHEHUSMH:

—_—

€—» Karon (K°): Na*+ ¢ — Na
s B
i+ b Anon (A%): 2CI - 2¢ — CLT

K

Na'~|a
T e Katog — oTpuuaTesnbHO 3apshkeHHbIA 3NEKTPO,

o o C M3ObITKOM 3NEKTPOHOB Ha NOBEPXHOCTU
Cl a * AHOA — NMONOXUTENbHO 3apEKEHHbI]

C HeJOoCTaTKOM 3J1EKTPOHO

AnekTponus pacnnaea

NaCl (cxema)
* OKUCIUMENLHO-80CCIAHOBUMEIbHbIE npoyeccsl, exaromu
100 oelicmeuem nOCMosIHHO20 INIEKMPUHECKO20 , HA3b, mc:= 3.
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[IpocymmupoBaB NpaBylo U JIEBY
IIECCOB, MPOTEKAOIUX Ha KaToJe U

10 CTOPOHBI 3JIEKTPOHHBIX YPaBHEHHMH Ipo-
aHoZle, COCTaBUM MOJIEKYJIIPHOE YpaBHEHUE

SJICKTPOJIM3a (a) (}_UISI YpaBHUBaHUS YHCJIa 3JICKTPOHOB, OTAAHHBIX U IIPUHATHIX Ha

3NEKTPOJAX, ANEKTPOHHOE YpaBHEHUE
(a) OnekTponus xnopupa-HaTpus
+ -
NaClpacnnaB S Na + Cl

Karon (K ): Na' + ¢ —>Na |2
Anon(A"): 2C1 —2¢ - Cl,

2NaCl —22-25 2Na+Cl, 1

pacrias \
MOreKynsipHoe ypasHe

KaTOJ/HOTO TpoIiecca YMHOXKaeTcst Ha 2):
(b) SnekTponus wenouu (KOH)
KOHpacrmas 5 K+ OH
Karon (K ): K + ¢ > K 4
Anon (A"): 40H - 4e —-2H,0+0,

4KOH —2=5 4K +2H,0+0, 1
pacrmay TeperopojiKa Meskiry KaTonoM i
HWe 3neKTponuaa aHOJIOM

DJIEKTPOIIN3 PACILIABOB IIEIOYCH MPOTEKAET aHAJOTHYHBIM 00pa30M: Ha KaTo/e
BOCCTaHABIMBAIOTCS KATHOHBI METAJIIA, & Ha aHo/e okucstores annonsl OH™ ().

=

(]

[}

©

— | I3 ypaBHEHUS 3JIEKTPOJIM3A paciuiia

©

° . 0,2 MoJb
2NaCl ———> 2Na +
paciui. 2

MOJIb

BbruuciieHnsi HA OCHOBE YPaBHEHMIA 3JIEKTPOJIH3a
CKOJBKO J (H.y.) XJIOpa BBICIHUTCS HA aHOJE, €CIIH TP SJIEKTPOJIH3E PaciliaBa XJo-
puma HaTpus Ha Karojae Beiaenmwioch 0,2 monb Hatpus. A(Na) =23.

Pemenue:
Ba XJIOPH/IA HATPHS BBIYUCINM 00BbEM XJIopa:
X7 0,2 monp-22,4 11
Cl, 1 x=——=224n
22,4 2 MOIIb

3agaua. Belunuciure OTHOCUTENBHYIO aTOMHYIO Maccy MeTaia, 3Has, 4TO IIPU dJIeK-
TpoJM3e paciuiaBa ero conu cocrasa MCl Ha katoze Beigenuics 2,3 T MeTal-
na, a Ha aHone — 1,12 1 (H.y.) XJopa.

Xem¢pu JeBu *On

€KTPOJIU30M COJIEH U LIEN0UEH MOTydn MeTaJlInye-

1778 — 1829 CKUI Kanvii, HaTpUii, Oapuii, KaJbLHUii, a TAKXKE amajbra-
AHIHHACKUH XUMUK | MBI CTPOHIIUS B MarHus. Amaibeama — CTUIaB METalIa,
00pa3yIoIHiics pacCTBOPEHNEM ITOT0 METAIUIA B PTYTH.

» Obnactb NpoMBbILL-
NEHHOCTK, KOTOpasi 3aHNMaeTCs nony4ye-
HVMEM MEeTarsoB 1 CNaBoB, Ha3blBaeTCs
MeTannypruen.
B metannyprum metannbl nonyyarot
n3 pyd. Pyabl — npupogHble coedu-
HEHUSI, MpU2o0Hble Onsi NPOMbIWIIEH-
HO20 MoTyYeHUs1 Memaros.
B GonbluMHCTBE pya coaepxaHue
MeTanna oyeHb mMaro (Hanp.,0,6%).
Moatomy pyapl BHayane nepepaba-
TbIBAOT — yaansisi nycTble Nopoapl,
nx oboeawarom, T.e. NpeBpaLLaloT B
KOHUeHmpam.

B paspaboTke 0Te4eCTBEHHbLIX MECTOPOXAE-
HUR pya 6onbLuon Bknag Obin BHECEH asep-
GangkaHckum yvyeHslm Fabu6om LLlaxTax-
TUHCKUM U €ro Hay4HOW LLKOJION.

N3 1000
MegHou p
nonyva

e rnaea1

* O6wan xap 11



B TexHuke MeTaib IIPUMCHSIOTCS, I''TaBHBIM O6p330M, B BUJIC CIIJIaBOB.
M Cucmesz, cocmosiujue us3 deyx u bonee memanios, uiu u3z memajia u Heme-
maJiia, HasvledArmcs cnjiaeamu.

e Ina nonyvyeHuna cnnaBoB, MeTansibl COBMECTHO pacnnaBnaloT,
nepemMeLlumBaloT U oxnaxkgarrT.
Kak npasunno, Npo4YHOCTb CnnaBoOB &8biWwe, YeM NPOYHOCTb €ro KOMMNOHEHTOB, a TEM-
nepatypa nnasneHunsi, 6reck 1N aneKTpPonpoOBOAHOCTb MEHbLWE.

Kaaccupukamus. B Texauke cruraBbl KIACCUPHUIMPYIOT IO Pa3ITUIHBIM TIPH3-
HakKaM: HallpuMep, [0 XapaKmepHviM CGOUCMEAM, — TyTroIUIaBKue (HUXPOM) U JIer-
KoIUIaBKUe (OpOH3a, NaTyHb, IPHUIIOi), HeprKaBelolIre (XpOMUPOBAHHAS CTalIb); 1O
Memaniy, COCmasisouemy e2o 0CHogy — 9YepHbIe (4yryH, CTallb), IBeTHBIE (OpOH3a
(Cu, Sn), maryus (Cu, Zn), Menpxuop), Jerkue (mopamomunuii (Al, Mg, Cu),
JNEKTPOH); HO YUCTY KOMNOHEHMOG CILIaBa (ABOIHbIE, TPOUHBIE U D.).

ITpu BBeeHUHM B COCTAB CIUIABOB HEKOTOPBIX METAJUIOB M HEMETAJUIOB, IIOIY4al0T
CIUIaBBI C TTOJIE3HBIMU CBOMCTBaMH (TaKOW MPOIIECC HA3BIBAOT Jjecuposanuem). Ha-
npumep, xpom Cr mpupaeT CijiaBy TBEPAOCTh U KOPPO3MOHHYIO YCTOHYHMBOCTH,
KpeMHHUH Si — ycTOWYMBOCTD K BO3ACHCTBHIO KHCIIOT, BoJIb(ppaMm W — TBepAOCTh U
JKapoCTOUKOCTh, THTaH Ti — XKapoCcTOWKOCTh, KOPPO3HMOHHYIO CTOHKOCTh M MeXa-
HUYECKYIO IPOYHOCTb.

* B obGnactu cuHTEe3a cnnaBoB, U3y4eHWst X COCTaBa U CBOWCTB
BaXXHbIV BKIaA B XMMUYECKYI0 HAayKy BHeCnn asdepbaiimgkaHckue ydeHble — AnUrycenH
F'ynues, Mawa PycTtamoB 1 1x Hay4Hble LLKOMbI.

XuMusi M OKpy:Kamoliasi cpeaa. B cocTaB METaIypruuecKuX IIJIaKOB BXOJISAT
TaKKe METAJUIbl, KaK KaJbI[Mid, MarHUH, )KeJle30, MapraHell, Mejib, HUKEb, KO-
0anbT, CBUHEI, KaaMuil u ap. OTHeneHne 3THX METAUIOB U3 IIUIAKOB OCHOBBI-
BACTCS HA UX BOCCTAHOBJICHHH W3 PACILIABIICHHOTO IIaKa YTJIeM, B IPUCYTCTBUH
H3BECTHSKA.

OuncTka OT BPEOHBIX KAaTHOHOB META/UIOB CTOYHBIX BOJ METAJLTYPIHYECKHX
HpeL[HpHSITPII;'I OCHOBBIBACTCA HA OCAXKACHUHN 3TUX KAaTHUOHOB B BUJIIC CyJ'IB(bI/IJ:[OB
(PbS, HgS, CuS u np.):

M*" + 8- MS{

<l o| 19T HanBornee ncnonb3yeMbix MeTansios No Mepe yoblBaHUSA UX npu-
MEHEHUS: XKernes3o, antoMUHUA, Meab, LMHK, MapraHeu.

* pyAa * nMpoMeTannyprusa ° rugpometannyprust ©
* 3IEKTPOMETANNYPrus * NEKTPONin3 * cnnasbl
MpumeHeHMe U NpoBepKa 3HAHUN
1. Kakue MeTa/11bl B IPHPOJie BCTPEYaOTCs B CB00O, ocTOSTHMM?
A) Ca, Al, Fe B) Cu, Fe, Al Au, Pt, A, u, Ag, Zn Cu, Fe, Cr
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2. Kakas cxema oTpaskaeT ruipoMeTalIypruuecknii cnocod moayyenus merauia?
A)WOs + Ho—»
B)ZnO+C —'
C) Cr03+ Al -
D) CuSOs+ Fe ——

E) AlZO}(pacnn.)ﬂ_)

3. Kakue coenunenusi MeTajijioB Ha3bIBaloT pyaamu? [IpuBequTe HecK0JILKO NPUMEPOB pPYyI.

4. Kakue 0CHOBHbIE BOCCTAHOBUTE/IM HCIOIB3YIOT B KAK/A0M M3 METO/I0B MOTyYeHHs] MeTaJl-
JIOB?

5. IToyuemMy MeTO1I0M T'HAPOMETAJLIYPIrUd He MOJIY4YaloT INeJ04YHbIe U Ie104YHO03eMe/bHbIe
MeTaJLIbl?

6. ITepeuncanre 3—4 MeTaL1a, KOTOPbIe NOJYYAIOT 3JeKTPOMETALIYPrHYeCKHM CIIOCO00M.

7. Uem oTam4aeTcsi Mpolece 3JeKTPOJIN3a 0T MPoLecca, MPOTEKAIOLIEero B rabBaHN4eCKOM
3j1eMeHTe?

8. CocTaBbTe ypaBHeHHs YIEKTPOJIN32a PACIIaBOB OPOMM/IA KaJUs U XJIOPUAA MaTHUS.

9. CKOJIbKO KI' MeTH MOKHO MOJYYHTh 13 12 T o6oramneHHoi ropHoii mopoasl, coaep:xameit
20% cyabduaa menu(I)? IIpakTuyecknii Beixoa Meau cocrasiisieT 80%.

a OEIJJ,VIE ®U3NYECKUE U XUMNYECKUE CBOUCTBA METANJIOB.
ANEKTPOXUMWYECKUN PAL HANPSDKEHUA METANIIOB

= noqemy nocyany Ans Bapku nuwin u3rotaBniMBaloT U3 meTtanna?

K o06mum pu3rueckuM CBOWCTBAM METAJUIOB OTHOCSATCS CJICAYIONIUE CBOHCTBA!
1. Memannuueckuii oneck; 2. Bvicokas menno- u 21ekmponpoeoonocms, 3. Iliac-
MUYHOCHb.

[
IR DV TN OGwme husmueckue cBONCTBa MeTansoB
!

PaccmoTpute nocnegoBaTtensHOCTM U3MEHEHUSA (PU3NYECKMX CBOWCTB METansfoB U OT-
BeTbTE Ha BOMPOCHI.

TENMo- 1 3NEeKTPONPOBOAHOCTL pacTeT NAacTMYHOCTL Bo3pacTaeT
Hg Pb Fe Zn Mg Al Au Cu Ag Fe Zn Pb Sn Cu Ag Au

— Kakon meTtann cambivi nnacTMyHbIn? Ha kaknx npumepax Bbl MOXeTe 3TO NoATBEPANTH

— ONeKTponpOBOAHOCTL KAKoro MeTarnna camas Bolcokas?

— MNoyemy xe Torga anNekTponposoAa U3roTasNMBalOT U3 Meau u amomvmf

— Kak Bbl AymaeTe, noyemy BUCSHYME BbICOKOBOSIbTHBIE 3M1EKTPONPOBOAA U
13 antoMmnHKA, a He 13 megun?

[hacmuynocms memanioe — CnOCO6H00mb mem 6 nod icmeuemM He
CUTIbL UBMEHSIMb CB0T0 (hOPMY, HE PA3PYUIGACS.
° rmaea1 ° O6OwWaA xap cTn
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noA BO3AENCTBMEM BHELLHEW CUMbl B KpUCTanmax ¢ MOHHOM U MEeTarnnn4eckomn peLLeTKon.
B KpvcTanne ¢ MoHHOW peLLeTKoN, HanpyUMep, Xnopuaa HaTpus (a), Npyu CMEeLLEHNN CIoeB
OHOUMEHHO 3apsbKeHHbIE MOHbI pacronaraTca Apyr NPOTUB Apyra, B pe3ynbTarte Yero
MX B3aMMHOE OTTankmBaHne NpMBOAUT K pa3pyLUEHMIO MOHHOIo KpucTanna:

~

* YTo6bl MOHATL SBNEHNE NNACTUYHOCTH, CpaBHMM CMellleHne croes

Cxema MOHHOWM KpUCTaNNMYeCcKOn peLleTku (a)
HOBE
EHED o
TTaJKMBAHHE
BHe"é:ﬁg t/ HOHOB B HOHHOM
KPHCTAIJIE U eT0
g¢g¢g+g pacTpecKuBaHHue
| CMelteHHe CI0eB
Cxema MeTannuyeckom peLueTku (b)
\@ O,®:® ® O ,®:® —— TIpowcxomut

BHewwHsA ‘ /:@E @é :O L> ? _@é @ O TOJIBKO N3MEHe-
cuna /® 0 ®:®

CBobogukIe
DJIEKTPOHBI

HHE (OopMbI

©® O @@ oopua
CmMernieHme &

CJIOECB B METAJIJIC

CwmelLeHne croes B KpucTanniax ¢ MoHHou (a) n metannuyeckoii (b) peletkamm

Bo Bpewms xxe gedopmaummn metannmyeckoro obpasua (b), XoTb ero cnom Takke CKonb3aT
OTHOCUTENBLHO ApYr Apyra, OOHAKO MX B3aMMHOE MPUTSKEHNE NOCPeACTBOM CBOOOAHBLIX
3MEKTPOHOB COXPaHSIETCs, B pe3ynbTaTte Yero obpaseL, MeTanna He paspyLluaeTcsi.

Memannuueckuii 6i1eck 00yCIIOBIIEH CHIBHBIM OTPa)KEHHEM JIy4el cBeTa CBOOO/-
HBIMH 3JICKTpOoHAMH MeTasuia. Hauboubiim Giieckom 001a1at0T PTYTh U cepedpo.

Bvicoxas menno- u anexmponposoonocmv memannos 00ycioBIeHA BBICOKOU
MIOZIBHYKHOCTBIO CBOOO/IHBIX AJIEKTPOHOB B MX KPHCTAJUTMYECKOH pEeIIeTKe.

M3 1 r 3010Ta MOXHO BbITSAHYTb HUTb ANMHHOM B 3 KM. W3 30moTa
MOXHO U3roToBUTL “30M0TYI0 ponbry” TonwmHon 0,003 mm.

Bce metamisl, kpoMe pTYyTH (tnmas= —39°C) npu 00bIuHBIX ycnoBusax (=20-25°C),
HaxXoOsaTCs B TBEPAOM COCTOSIHUU.

)‘-
r=Y
e

(c) PTyTb Npu KOMHAT-
HOV TemnepaType
(20—25°C) Haxo-
OUTCS B XKNOKOM
COCTOSIHUM
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CaMblii JETKOIUTaBKHI METaJlll — PTYTh, CaMbIil TyTOIUIaB-
ki — BOIbpaM (tmae.= 3390°C). Metamibl ¢ TemMnepaTypon
mnasierus Beime 1000°C HaspiBaroTCs myeonnaskumu (Au,
Ag, Cu, Fe, Cr), auxe — neexonnaskumu (Li, Na, Zn, Al, Ca).
[To mmoTHOCTH caMbIii JeTKuil Metat — outuit (p = 0,53 g/c
caMBlii TspKensIil — ocmuit Os (p = 22,6 r/em’ ) Mer:

HOCTBIO 6ojiee 5 T/cM® Ha3BIBAIOTCA MANCEN
Hg, Ag, Pt), menee 5 r/em’ — neexumu (1, N
Ilo TBepi0CTH camblid TBEPIBIA METAILT + XPOM,)
wjeioyHble METAJUIBI;, TaK, HaTp

HOXOM.




B TexHuKe MeTannbl MOAPA3CIAIOT Ha uepHble U yeemmuvie. K YepHBIM OTHO-
CATCH JKEJIE30 U €0 CIUIABBI, OCTANBHEIE — IIBETHEIE.
Au, Ag, Pt, Pd u ap. oTHOCATCS K OpazoyeHHbiM METaIaM.

Jnst cpaBHEHUS aKTHBHOCTH (BOCCTAHOBUTENBHBIX CBOICTB) METAJJIOB B BOJIHBIX
Cpeaax UCHOIB3YIOT 2IeKMPOXUMUUECKULL PSIO HANPAICEHUSI MEMATIO8.

Tabnuua 2.1. QNeKTPOXUMUYECKUIN PSS HaMNPsKEHUst MeTasnnos

% 0 = n+
BoccTraHoBHTeNbHBIE cBOWicTBa aToMOB (M ™ —ne — M ) Bo3pacraror

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

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

- n+ = 0
OkucnuTeNbHbIC CBOMCTBA KaTHOHOB (M~ + ne —» M) ycunuBarotcst

B stom pARy cilesa Hanpaso AKMUBHOCNTb Memailoe y6b16(l€m, a oKucaumeslb-
Hble CEOUCMBA UX KAMUOHOB sozpacmarom.

JT0T psag BnepBble ObiN NpeanoxeH pyccknm yvyeHbim H.H.BekeToBbiMm B
1865 rogy Ha OCHOBaHUM U3yYEHUSI CMOCOBHOCTM METansoB BbITECHATh

Apyr Apyra n3 pacteopos conei M+ MA - MA + M'.

Ha ocHOBaHMU 31EKTPOXMMHUYECKOTO psijia HAIMPSDKEHUS MOXKHO CJIENaTh Clie-
JIYIOIIME BBIBOJIBI:

1. Yem negee pacnonosicern memain 8 3mom psoy, mem oH akmugHee, 1e2ue OKuc-
JISIeMCs U NPOABIAem CUTbHbIE 80CCIMANHOBUMENbHBIE CEOUCTNEA;

2. Yem npaeee pacnoiodcen Memail 6 3Mom psody, mem OH MeHee AKMUBEH,
mpyoHee OKUCTIAemcs;

3. Memannvi, pacnonosicennvie nesee 6000poda, U3 pazdAGIEHHbIX KUCIOM
(Kpome azomuoll) ebimecHsI0m 6000pod. MeTallibl, PACTIONOKEHHbBIE TpaBee BO-
nmopoxa (Cu, Hg, Ag, Au), u3 pa30aBiIcHHBIX KACIOT BOAOPOT HE BHITECHSIOT:

Zn + 2HC1 — ZnCl, + H,T

* CBUWHEL,, HECMOTPS Ha TO, YTO OH PACMOSIOXKEH fieBee BOAOPOAa,
B COMSIHOW U pa3GaBneHHON CEpPHON KUCNOTe He pacTBOPSIeTCs, Tak Kak obpasyto-
lwnecs B Hadane peakumun HepactBopumble PbCl2 u PbSO4, ocaxpascs Ha noBepx-
HOCTU CBUHLA, MPENATCTBYIOT AanbHENLLEMY NPOTEKaHNIO peakumn.

4. Kpome wenounvix u uwjeiouHo3emenbHblx Memaiios, Kanczlbn‘/'lﬁ AT
HAem U3 600HbIX pACMBOPO8 Colell Opyeue Memaiivl, PACHONONCEHHD
8 P50y HaANpsICeHUsl, Hanpumep.

Zn + FeSO4 — ZnSO4 + Fe Fe £2CuS

B o0paTHOM HanpaBIeHUH 3TH PEAKLUH HE IPOTEKa

CSO4
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IIleno4HbIe U MIET0YHO3eMeIbHbIC METALIBI B PALY HANIPSIAKEHUS

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

OTBeT:

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

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

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

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

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

Mertamibl, KpoMe 30JI0Ta, cepedpa U TUIATHHBI, HETIOCPEICTBEHHO PEearupyroT ¢
kucioponoM. Ilpu 3tom, kak mpaBuio, obpasyrorcst okcudst (kpome Na u K; cm.
ctp.24).

4Li+ 0y — 2Li,0 4A1 + 30, 15 2A1,0;

OKCHJ TUTHUA OKCHJ aJIIOMHUHHA

C rajioreHaM¥ MeTaJlIbl 00Pa3yIOT 2a02eHuobl, a ¢ CEPOil — cynbhuovt:

Ca + Br, — CaBrn, Fe+S —15 FeS
OpoMHT KaNbIIUs cynbdun xeneza(ll)

C a30ToM JHTHUH pearupyeT NpH KOMHATHOM TEMIIepaType, a OCTaJbHBIE
MeTaJlTbl — IPU HarpeBaHUH, 00pas3ys Humpuobl:

6Li + N, — 2LisN 3Ca+N>—ts CasN,

HUTPpUJI JINTUA HUTPpUJ KaJIbIUA

Meramibl ocHOBHBIX moarpyni [ u Il rpynm (kpome Oepuininst) Ipu HarpeBaHWH C
BOJIOPOJIOM 00pa3yIoT 2uOpuUobL:

1 -1 +2 -1
2Na+H, -4 2Na H Ca+H, - CaH,
TUJIPUJ HATpUS TUJPUJ KAJIbIUs

MerTaiisl, paclioJIOKEHHBIE B 3JIEKTPOXUMHUYECKOM PSIIy METAILIOB JIeBee BRI
poaa, U3 BOJBI BBITECHSIIOT BOJIOPOI:

2Na + 2H,0 — 2NaOH + H,T 3Fe + 4H2O(nap)

[llenouHbIe U MIETOYHO3EMENbHBIC METAILIbI,
KOTOPOTO OYHMIIEHa OT OKCHUAHOH IUICHKH (Ha
BOJIOW pearupyloT 0e3 HarpeBaHusl.

16



B cooTBeTcTBHHM C PAAOM aKTUBHOCTH METAJUIOB, METAJIbI BEITECHSIOT BOJIOPO
u3 pa30aBICHHBIX KUCIIOT (KpOME a30THOW) M MEHee aKTHUBHBIM MeTal U3 pacrt-
BOPOB €r0 COJIEH:

Mg + Ha2SOupass) — MgSOs + H,T Mg + ZnSO4 - MgSO4 + Zn
MeTtaiisl ¢ IBONCTBEHHBIMU XUMUYECKHMHE cBoiicTBamu (Be, Zn, Al) pearupytot

H C KHUCJIO0TaMH, U C H_ICJ'IO‘laMI/I*I
CoevHEHUs THITA

Naz[Be(OH)4] (6epumnarsr),
Be +2HCl - BeCl+ H,T Naz[Zn(OH)4] (1uHKATEI) 1
Be + 2NaOH + 2H,0 — Nay[Be(OH)4] + HoT Na[Al(OH)4] (asromMuHaTHI)
OTHOCATCA K KOMNJIEKCHbIM
Bonee moapoOHO XuMHYECKre CBOMICTBA METa- conam. B uX BOJHBIX pac-
J0B OyayT paccMOTpeHBI B pazzaenax “Mertasuibl TBOPaX KOMIUTEKCHBIE HOHBI
MIaBHBIX ToArpynm” u  “Mertamisl  MOOOYHBIX [M(OH)4]™ cymectsyiot B

HEJIMCCOIIMUPOBAHHON (hopMe.
noArpymi’ . FHCCOTHAP (op

* MeTannu4yeckum 6neck * Tenso- n ANeKTponpoBOAHOCTDL * Nnac-
TUYHOCTb * MeTaJin4yeckas CBA3b * SHEKTPOXMMVI‘-IGCKVIﬁ pan Ha-
npsXXeHus MeTannoB *

_ MpumeHeHMe ¥ NpoBepka 3HAHUM

1. Kakue MeTanisl 00,1a1210T HAN00/IbIIMM 2. ITo kakoii cxeme peakuusi He NMPoTe-
MeTaINYeCKHM Os1eckoM? Kaer?
1. Hg A) 1,23 A)K +H0—>
2. Mn B) 1,3,4 B) Zn + H2SO4(pa3z6.) —
3.Cu 01,4 C) Zn + HCl—>
4. Ag D) Tonbko 3 D) Fe + CuSO4—>
5. Fe E) 1.4,5 E) Ag + HCl—>

3. Ucnoab3ys MeTaliibl, npuBeaeHHnble HIoke (1-10), 3amoannTe Tadaumy.

TSDKEIbIC CaMBbIit CcaMbIit CcaMbIit CcaMbIit CcaMbIit caMble
METaJLIbI JIETKHAN TSDKEJBIA | JIETKOIUIABKUH | TYrOIUIaBKHA TBEPABIH MSTKHE
METallI MeTaI METaJI MeTalI MeTaLI METAJLIBI

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

4. CocraBbTe ypaBHEHHS PeaKiuil, KOTOPbIE MPOTEKAIOT B BOJHOM PacTBOpe.
1. Hg + FeSOs— 2. Mg+ H2SOa4(paz6.) > 3.Na+ Cu(NO3)2— 4. Zn+ AgNOs —>

5. louemy MeTaNIbI 00,123210T 00IMMHU PU3HYECKHMH cBOlicTBaMu?

6. Uto xapakTepu3yeT 3J1eKTPOXUMHUYECKH I PSIA HANPSIAKEHUST METANT0B? -

7. CooTBETCTBYET JIY 3JIEKTPOXUMHYECKHIi PSi/] HATIPSIZKEHUS] METAJLIOB 34K
H3MeHeHHUs] AKTUBHOCTH LIeJIOYHBIX U IIeJI0YHO3eMeIbHbIX METAJLT
cucteme? B yem 310 pazimuue?

8. l'[oqemy MeTaJJIbl B XUMHUYECKHUX PeaAaKIUAX ABJIAIOTCH TOJIb

9. Ilpu B3auMojeiicTBUM HUHKA ¢ PACTBOPOM cy/b(paTa
BbruncinTe ¢K0JbKO IPAMMOB IIHHKA BCTYIIHJIO B pea

° rmaea1 ° O6OwWaA xap



a KOPPO3VIFI METANNNOB. 3AWWNTA OT KOPPO3UU

Y o

b = “ToyeMmy xene3o Ha BO3ayXe pxaBeeT”’ U KaK OT Hero 3almuTuTbea?

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

[

OeaTenbHOCTb dakTopbl, BNUAOLWME Ha KOPPO3UO

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

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

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

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

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

— A KaK BNusieT pacTBOp KMCIOTbl Ha CKOPOCTb KOPPOo3nn?

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

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

4Fe + 30, - 2Fe,05

Koppo3zust — MenneHHblil XUMUYECKUI NPOLECC; OJHAKO C AKMUBHbIMU MEM
aamu ona npomekaem Ovicmpee. HekoTopble MeTabl, HaIpUMEp, 3
mwiatuHa (Pt), He moaBEprarTCs KOPPO3UH.

CKOpOCTh KOPPO3UH, HapsAy C aKTUBHOCTHIO METaJUIA, 3aBHCH
CTB OKCHUIHOU TUICHKH, 00pa3yromielicss Ha TIOBEPXHOCTH MeE
HCIIPOHMUIACMOCTDb U BbICOKAsA MPOYHOCTDH 0KCPIZIHOI71 IIL
BEPXHOCTH TaKUX aKTHUBHBIX METAJUIOB, Kak Mg, nu
TaKTa C OKPYKarolIe Cpeloi, IpensiTCTBYS TEM
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HanpoTuB, OTHOCHTENbHAS! PBIXJIOCTh U HEMPOYHOCTh OKCUAHOI MIICHKH, 00pa-
3YIOIICHCS Ha HOBEPXHOCTH XKeJe3a, He 3alUIaeT 3TOT METAILI, U KOPPO3Hs Kene3a
ewe Oonee yriyomnsercs.

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

Ha ocHoBanuu BBIIICTIPUBCICHHBIX OIIBITOB MOXHO CKa3aTb, YTO KOPPO3UA XKE-
Je3a, MPOTEKAIOIasi Ha BO3/yXe, 3aBUCUT OT HAIMYUS BOJbI U Kuciopona. I[losromy
HPOLIECC PIKABICHUSI KeJie3a MOKHO BBIPA3HUTh CIICIYIOIIUM YPAaBHCHUCM:

4Fe + 20, + 4H,0 —> 4Fe(OH),d —H©2*2H20) | 4Fe(OH)sd

Mpumeuanne: boree TOYHO cocTaB pPAKABUMHBI MOXKHO BBIpa3uTh (popmynoi Fe,O3-nHLO.

Takum 00pa3oM, CYIIHOCTb MPOIECCa KOPPO3UU U3ZCIHs M3 JKejIe3a COCTOWT B
OKHCJICHUU XKeJie3a. B kauecTBe OKHMCIMTEIIS MOTYTh BBICTYIATh KUCJIOPO]] BO3/yXa,
vonsl H' B pacTBope U T.11.

C 11eJTBIO 3aITUTHI OT KOPPO3UH MTPUMEHSIOT B OCHOBHOM YETBIPE CIIOco0a:

1. Hanecenue 3aAuumHslx nOKpblliJ HA NOBEPXHOCMb Memailla. 33.II_II/ITHBIC I10-
KPBITHSI OBIBAIOT MEMALIUYECKUMY U HeMemaiuyeckumu. B kadecTse memaniuyec-
KUX NOKpbIMull UCTIONB3YIOT TTOKPBITHA W3 IIUHKA, 0JI0Ba, CBHHIA, HUKEIS, XpoMa,
30J10Ta ¥ cepedpa (a u b):

= b) % .
MeTannuyeckue nsgenus, 3awmLLeHHbIe (@) N (wl,&x = ()
NoKpbITUSAMK M3 xpoma (a), onosa (b) u amanm (c). =

4 Hi <

B xauecmee nememannuueckux noxkpvimuii UCTOJNb3YOT KPACKH, JIAKH, 3MAIIH,
CMOJIbI, HEKOTOPBIE CMa304YHbIE MaCIa, a
TaK)Ke TOKPBITHS U3 MOJUMEPOB, OKCH- JmdroliTepacho
JI0B, HUTPHMJIOB, CUIMIIUIOB, HAHECEH- UT06bl 3aLMTUTL OT KOPPO3UM
HBIX Ha MOBepXHOCTH MeTaiia (c). He- Jlichenesy GallHIO, MOCTPOEH-
JIOCTATOK TOTO METO/a COCTOMUT B TOM, Hyto B 1889 roay, ee nepvoau-

5 Yeckm KpacsiT. [ns nokpacku

YTO €CJIM MOKPBITHE OY/IET MOBPEKIEHO, GaLLHI BLICOTON 324 M 1 OBLLEI
TO OHO GOJIBbIIE HE OYAET NPENOXPAHATH

nnowaabto 200 000 m? pacxoay-
MeTaJljI OT pa3pymIeHUs. eTcs oKorno 60 TOHH Kpacku.

* Ecnu nokpbiTMe Ha NOBEPXHOCTM Xenesa CoCToUT U3 MeTanna
(Cu, Au, Ag 1 Op.), MeHee aKTUBHOrO, YeM cCaMo >Xernes3o, To B TOM MecTe, rae n
KpbITUE NOBPEXOAEeTCs, HAaYMHAETCsl KOppo3us xxenesa. Ecnn nokpblie cociouT n
6onee akTnBHOro metanna (Zn, Cr), 4em xxeneso, To faxe Npu NoBp
TMS OHO 3aLLMLLAET Xenes3o OT KOppo3uu, a camo NOKPbITUE KOPPOAMP

2. Ilonyuenue KOppoO3UOHHO-YCMOUUUBHIX (TI€2UPO
cIIaBoB BBecTH Takue Merawibl, kKak Ni, Co, Cu u C
YCTONYHBBIE CIUTaBBL; HAIIPUMED, ECIIH B C
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o0pasyeTcst ycToiurBasi K KOppO3UH, Heporcaseroujas cmans. TONIMHA TUICHKU U3 OKCH-
nia xpoma(Il), oOpasyrolascs Ha MOBepXHOCTH cTaiu, cocrapisieT Becero 0,000 001 mm.
3. Onexmpoxumuueckue cnocobvl. N3 3THX CIOCOOOB Hallle BCErO HCIONB3YIOT
NPOMEKMOPHYIO 3aLUTy. JTOT METOA NPHUMEHSIOT B CPele 3JIEKTPOJIUTa (MOpCKast
BOJIa, O/I3eMHBIC BOJBI U 1p.). [Ipn npomexmopnou sawume x 3amuiiaeMomy n3je-
nuto (Koprmyc kopaOisi, HeTsSHBIE U Ta30Bble TPYOONPOBO/IbI) PUBAPHBAIOT HPO-
mexmop (d) — mmactuny u3 6onee akTuBHOro Metaa (Mg, Al, Zn). B aTom ciryuae
KOppO3UM HozBepraercs Oojiee akTHUBHBIN MeTaul (B d 3TO IMHK), a OCHOBHOE H3-
Jenve (KeIe3HBIH KOPIYC) OKa3bIBACTCs 3alIMIIECHHBIM: SJIEKTPOHBI IMHKA TOCpe-
CTBOM JKEJIE3HOTO KOpITyca IEPEXOAT K pACTBOPEHHOMY B BOJIE KUCTIOPOLY, 00pazyst
npu 5toM OH™ monsl. HeocTaTtkom 3TOro MeTosa sIBISICTCS TO, YTO TIOCIIE OKOHYA-
TEIBHOTO Pa3pyLICHHs IPOTEKTOP MEPUOANYECKHU CIIETyeT 3aMEHATh HOBBIM.

Kopnyc kopabns i
(13 xeneaa) nepexon aneKTpoHOB

OT Kopnyca K Kuncno-

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

npYBapeHHLIN K Kopnycy AN L

c Z
y - ; 1 - 2
(UMHKOBaA NnacTuHa) = (d/ Nepexos aNeKTPOHOB H20+EO’+29 — 20H

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

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

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

C pa3HOBHIHOCTSAMHU KOPPO3UHU BBl MO3HAKOMUTECH B X KJIacce.

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

_ NMpumMmeHeHue N npoBepKa 3HaHUN

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

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

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

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

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

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

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

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

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

(A
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O oscsuancune sananna ]

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

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

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

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

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

Koppo3uu? 3aBeplINuTe MX. ;
5.Ca0+C—

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

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

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

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

¢. MoOs + H, -1 d. Cr,0; + Al -4

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

9. CK0JIbKO IPAMMOB K2:K10T0 U3 METAJIOB CJIe/lyeT B3SITh B peakuﬁ 4100
200 r 6pon3sl, conep:kamero 90% mean u 10% onosa?

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

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

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

Iosoxenne B Ileprnognyeckoii cucreme.

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

JTAaTHHCKOrO “litos” — KaMeHb,

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

Jamu.

TR O o) OTHOCUTENBLHO LWeNOYHbLIX MeTannos

Ha ocHoBaHuK npuBegeHHbIX B Tabnuue AaHHbIX OTBETbTe Ha BOMNPOCHbI

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

— MNo4eMy 3TV anemMeHTbl Ha3blBalOTCA S-aremMeHTaMmn?

— Kakoi 13 LenoYHbIX MeTannoB caMbll akKTUBHbLIN? OBBACHUTE NPUYNHY.

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

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

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

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

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

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

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

paspesanve  pyOuamii u nesuid — cynepoxcudwt coctaa MOo:
naHueTom

4Li+ 0,15 2Li,0 2Na + 0, 5 Na,0»
OKCHUJI JINTUA HGpOKCI/IZ[ HanI/ISI
K+ 0,5 KO,

CYNIEPOKCUI KAl
[llenouHbIe METaUIBI C TAJIOTCHAMHU U CEPO 00Pa3yIoT Coviit, a C BOIOPOIOM — 2U0-
PpUobL:

2Na + Cl, — 2NaCl 2Na+S —>NaS 2Na-+H, -t 2NaH

JIutnii ¢ a30TOM pearupyroT NpU KOMHATHOM TEMIIEPAType, a OCTAJIbHBIE — IIPU
HarpeBaHuu, 00pazys PU STOM HUMPUObL:

6Li + N, — 2LisN 6Na + N, L, 2Na;N

[IlenouHbIe METAUIBI M UX TUAPHUIBI B3aUMOAECUCTBYIOT C BOJOMW, BBIAEIISAS IPU TOM
BOAOPOA:
2Na + 2H,0 — 2NaOH + H,T LiH + H,O — LiOH + H,T

[I{eo4HbIE METAIIIBI HE BBITECHSIOT MEHEE AKTUBHBIE METAJUIBI U3 BOJHBIX PacT-
BOPOB HX COJIEH, TaK Kak, IEJIOYHBIE METAJIbl B IEPBYIO OYEpPEAb PEarupyroT C
BOJIO, 00pa3ys MIeN0Yb.

IIpumenenue. 13 menoyHbIX METAIIOB HATPUI UCIOJIB3YETCS KAK BOCCTAHOBU-
TeNb B LIBETHOM METAJUIypPrUM M KakK TEIUIOHOCUTENb B SJEPHBIX peakTopax. Ero
TaK)Ke MPUMEHSIOT B Ka4eCTBE KaTaIN3aTopa IpU CHHTE3e Kaydyka. L{e3nit ucrosns-
3yeTcs B POTONIEMEHTaX, IPE0OPa3yOLUINX CBETOBYIO SHEPIUIO B 3JIEKTPHUECKYIO.
W3 meno4HsIX METaJIOB Hanbosiee MUPOKO PUMEHSIOTCA HAMpuil U Kaaui.

Haxoxnenne B mpupopge. V3 BaXHEHWIIMX NPUPOJHBIX COEIAMHEHHUH HaTpUs
cneayet ormetuth eaaum NaCl, curveunum NaCl-KCl, vumuiickyio cenumpy NaNOs
u kpuoaum Naz[AlFs]. U3 coenmuHenunii kayms MMpoKo pacrnpoctpanensl cunvsun KCl,
cunveunum NaCl-KCl, kaunum KCl-MgSO4 -3H,0 u psin ap. MUHEpaoB.

Honyyenune. B npOMBIIIJIEHHOCTH HAaTPUM U KalIUHd MOIYyYarOT AJIEKTPOIU3OM
pacIIaBOB MX XJIOPHIOB, @ HATPUH TakxKe dIIeKTposim3oM pactuiaa NaOH:

2KCl 2235 2K + CLT ANaOH 2225 4Na +2H,0 + 0,7

pacrmiaB pacmias

du3nyecKue U XUMHYECKHE CBOMicTBa (cm. ¢usuueckue ugsmuigerue
CMBA WeNOYHbIX MemAios).

Na,O u K;O — TBepjsie BemecTBa CO CBOWCTBAMH OCHOBH
OOBIYHBIX YCIIOBUSX PEArupyroT ¢ MapamMy BOJABI ¥ YTIEKUCIIBIM T

OKCHIBI METOYHBIX METaJIOB, B3AMMOJICHCTRYS C B obpas

Na,O + H,O — 2

T




NaOH u KOH ouens rurpockonuyssie BemecTsa. [103ToMy okcuapl U THAPOK-
CHJIBI HATPHS M KAJIHSI XPAHAT B TEPMETHIHO 3aKPBITOU MOCYIC.

* Na20 n K20 nomnyyaloT nytem npokanvBaHus nepokcuaa unm
cyrnepokcuaa ¢ COOTBETCTBYHOLMM METanoMm:

2Na + Na202 —— 2Na;0 3K + KOz -1 2K20
nepOKCM,El HaTpuA (VI cynepokcuna KaJ‘IVIﬂ) TaKXe NCNOoNb3yTCA ANA Nony4YeHna KUCno-
poaa un pereHepaumn (BOCCTaHOBJ'IeHI/IFl) BO3ayxa B NOABOAHbIX NTOAKAX N KOCMUYECKUX

Kopabnsix:
2Naz02 + 2C0O2 —> 2Na2COs + O2T

I'mapokcun HaTpus IPUMEHSETCS IPU OUYUCTKE MPOAYKTOB IepepadoTKH HEDTH, B
MPOM3BOACTBE Oymarw, HEHTpaIM3aIMH KUCIOT M TMOJYYCHHH COOTBETCTBYIOLIMX
CoJIell, B TUAPOJIM3E OPraHUYECKUX BEIIECTB, B MPOU3BOJCTBE TBEPAOTO MbLIA, KaK
3NIEKTPONIUT B aKKyMYJIATOPaX, MPOM3BOACTBE KPACOK M BO MHOTHX IPYTMX Opra-
HUYECKUX M HEOPTaHMYECKIX CHHTE3aXx.

I'uopoxcun kanus ncnonb3yeTcs, B OCHOBHOM, B TIPOU3BOCTBE JKUIKOTO MbLIA.

= Bbluuc/ieHusl, CBA3aHHbIE ¢ XUMHYEeCKUMH CBOMCTBAMU COeIMHEHUN HATPUS
2 | Kakoif 06béM (H.y.) yIJIEKHCIIONO ra3a BCTYNIMT B PEAKIMIO € 78 T IepoKCcHa HaTpusi?
4 | Cxombko uTpoB Kucoposa pu stom Beienutcea? A(Na) = 23, A(O) = 16.
(]
a Pewenue:
-} | 1. Haiinem o6bem (x) CO;, BCTYNMBLIETO B Peakuuio ¢ 78 r MepoKcHIa HATPUS U
-} | 00beM Kucnoposa (), BbUIEIUBLIErOCS IPU STOM:
78 r X Y
2Na,0,+ 20, —2Na,CO+ O, T
278t 2:2241 22,41
781-44,8 1 22,4 1-78T
X=—— 0" 2045 y:L:H,gﬂ
1561 156

3amgaya. CkoabKO JIMTPOB (H.y.) BOAOpOIa 00Opa3yercsics Mpy B3aMMOJCHCTBHU 12 T
ruApHIa HaTpusi ¢ M30bITKOM Boaibl. A¢(Na) =23, A(H) = 1.

CoJii HATPHUSI ¥ KaJIMsl — KPUCTAUIMYCCKUE BEIIECTBA C MOHHON KpUCTaJLTHUC-
CKOM PEIIeTKOM, paCTBOPUMBIE B BOJIC.

Xnopuo nampus NaCl (moBapeHast CoJb) — HCIIOB3YETCsI B TPUTOTOBJICHUH TIHIIH,
KOHCEPBHPOBAHUM IHIIECBBIX IMPOJYKTOB, MMPOWU3BOJCTBE KEPAMUKH, B CMECH CO
JIBJIOM, KaK OXJIXAIOIIAsi CMECh, M B MEAMIIMHE. B MPOMBIIIIICHHOCTH U3 XJIOpU/Ia
HATpHsI TOJy4YarOT THIPOKCHI HATPHS, XJIOP, METAUTMYECKH HATpPHUil, BOIOP
COJISTHYTO KHCJIOTY, coay, Tunoxioput Harpus (NaClO), xmopat HanI/yN aClOs); e
HCIIONB3YIOT M KaK CHIPhE B pou3BoacTBe nranuaa Hatpus (NaCN).

Cynvgpam nampusi B Bune riaydepoBor coim NaSOs 10H
MTPOM3BOJICTBE CTEKIIA, COJIBI, CYJIb(HIa HATPHS, JIEKAPCTBCHHBI
OKpAIIMBaHUH XJIOMYATOOYMAKHBIX TKAHEH.

Kapbonam nampus B BUIIe KPUCTAIIIMYECKOHN C
€TCsl B MPOU3BOJICTBE CTEKJIa, OyMaru U Mplja.
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Tuopoxapbonam nampus NaHCOs (uaiiHasi, nmuTbeBas, NUIIEBas COAa) NpH-
MCHSCTCA B 6I)ITy, HI/IHIGBOﬁ MOPOMBIIIIJICHHOCTH 1 MCIUIIUHE.

Xnopuo xanua KCl ucnonp3yercst Kak yno0OpeHHe B CETbCKOM XO3SIHCTBE.

Kapoonam xanus K,CO; (moTam) ucHonb3yeTcs B IPOU3BOJACTBE JKUAKOTO
MBUIA, TYTOIUIABKOTO CTEKJIA, TAKXKE B COCTABE JIPEBECHON M TOP(SHON 301IbI KaK
yao0peHue.

Omnpenenenne. CoeIMHEHNS HATPHS OKPALIMBAIOT IUIAMs B JKENTHIN 1IBET, a CO-
SIMHECHNUS KNS — B (PHOJICTOBBIH.

WoHbI HaTPUA U Kanusi UrpatoT BaXkHYHO POJTb B KUBOM OPraHW3Me: OHU KOH-
TPONMPYIOT KPOBSHOE AaBNeHVe, 06ecrneymBatoT nepemMelleHne pacTBopoB

COJEN U3 KOPHEW pacTEHWI B NIUCTLS, @ Kanui Takke noaaepxusaeT paboty
cepdeyHblX Mblwl. Borblle Bcero kanmusi coaepXuTca B Kypare, Coe,
3enéHOM ropoxe, YepHocnuee 1 udtome. Npy HegocTaTke Kanusi B pacTeHnsx
3ameansercs npouecc (hoTocuHTE3a.

* lesio4Hble MeTansbl * Nnepokcuabl U cynepokcuabl ¢

- NMpumeHeHWe 1 NpoBepKa 3HaHUN

1. Kakmne cBoiicTBa 11€JI0YHBIX METALIOB YCUuanBawTCHa CBEPXYy BHU3 B nonrpyrme?

1. sHEprus HOHU3ALUU A) 1,234
2. METaJUINYECKUE CBOMCTBA gg %’% 3
3. BOCCTaHOBHTENbHBIE CBOMCTBA D) 1”3’
4. paguyc atoma E)2,3,4
2. Kakas ¢opmyia HeBepHa AJs1 OMHAPHBIX cOeUHEHUI MIeJ0YHbIX MeTa/LIoB (R)?
A)RH B) RO C)RCl D) RsN E) R.S
3. Uro BepHO Mis1 HATPHUS?
1. mcnonb3yeTcst Kak TeINIOHOCHUTENh B SIIEPHBIX PEaKTOpax A) 12,345
2. OKpAlIUBAET IIaMs B (PUOJIETOBBIM I[BET B) 1:2:3:4’
3. HOJYYarOT 3JIEKTPOMETAIUTYPIrUIECKUM METOIOM C) Tonbko 3
4. ero MOH SIOBUT D) 3,4,5
5. KaK BOCCTaHOBHTEJIb CHIIbHEE BOJOPOAA E) 1,3,5

4. Kakne coeJuHeHHs MOT'YT 00pa30BaThCsl HA NOBEPXHOCTH HATPHS IPH JUIMTEJILHOM Xpa-
HEHHMH ero Ha Bo3ayxe?
1. NaOH 2. NaHCO:s 3. NaxCO:s 4. NasN

5. Ioyemy HIeT0YHBbIE METAJLIBI CAMble AKTUBHbIE CPeIH MeTAJJIOB?
6. Kakue THNBI coelMHEHUH, B OCHOBHOM, 00pPa3yIOT IIeJI0YHbIE METAJLIBI ¢ HEMeTaLIaMu?
7. Iloyemy HATPHii U KaJIUii He BCTPEYaOTCH B IPHPO/IEe B CBOOOTHOM COCTOSTHUM?

8. 3aBepmnTe cxeMbl peaKIUil.
a... + CO2 > KCOs  b.2Na+2H0 > 2... + .. c... + .g® 2K

9. CKoJIbKO JIUTPOB BOAOPOAA (H.y.) BBIIEJUTCH NPH B3aUMOAECTBUH i 0,
JIOYHOT0 MeTaJl1a?
10. CocTaBbTe ypaBHeHUs NpeBpalieHuii. Na 1, Na,02 a0 25N 4
All

B SHEMEHTbI NOArPYMMgl BEPUN nun
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— Nouemy Ca, Sr, Ba n Ra Ha3biBaloTCA WenoYyHo3emMenbHbIMA MeTannamm?
— NMoyemy BoccTaHOBUTENIbHbIE CBOMCTBa 3TUX MeTasoB BbipaXeHbl cnabee,
YyeM BOCCTaHOBUTENbHbIE CBOMCTBA LESIOYHOro MeTasnna Toro e nepuvoaa?

B noarpymty 6epusmus Bxoasar 6epuinui Be, macnuii Mg, kanvyuii Ca, cmporyuti
Sr, 6apuii Ba u paouii Ra.

[
ﬂe’lTen bHOCTb CBoMCTBa OKCUAOB 3/IEMEHTOB noarpynnbl 6epm1nm|
[

HecmoTps Ha To, 4TO BCe anemMeHTbl noarpynnel Be Ha Bo3ayxe npu o6blYHbIX YCIOBUSX
OKUCMISATCS, U3 HUX NULLb LWEeNoYHO3eMeNbHbIE MEeTansbl XpaHsaT B kepocuHe. Ha ocHo-
BaHUW 3TOW MHAPOPMAaLIMKN OTBETLTE Ha BOMPOCHI:

— OkcupHas nneHka, obpasytoLlasica Ha NOBEPXHOCTY Kakux ABYyX MeTannoB (cpeau Be,
Mg u Ca), 3awuiiaet ux ot koppo3un? OTBeT 06OCHYyITE.

— Kakow u3 okcmpgos — CaO, MgO, BeO - BcTynaeT B peakuuio ¢ BOAAHbIMW Napamm 1
yrnekucribim ra3oM Bo3ayxa. CocTaBbTe YpPaBHEHUSA 3TUX PeaKUUA.

— Kak Bbl fymaeTe, kakow 13 3TUX Tpex OKCMaoB amdoTepHbIn okena? Movemy?

— Kakon 13 aTnx OKCYAO0B Ha3blBalOT HeralleHon n3BecTblo? Noyemy ero Tak HasbiBatoT?

Ha BHemHeM 3HEpreTH4ecKOM YPOBHE aTOMOB 3JIEMEHTOB ITOATPYTITHI OSPUILIIHS
1Ba s-onekTpoHa (ns?). Tloaromy oHu — s-aemenmol. OTIaB 3TH 2 HIEKTPOHA, OHU B
CBOHX COEJMHEHUSX MPOSBISIOT CTENEHb OKUCIEHUS +2.

[Ies10uHO3EMENBHBIE METANIIBl — CUTbHBIE GOCCIAHOSUMENU; OTHAKO BOCCTAHO-
BUTENbHBIE CBOWCTBA Y HUX BBIPAKEHBI cialee, 4eM y IIEJOYHOT0 MeTajia, pac-
MIOJI0KEHHOT'0 B TOM 3Ke nepuoze. 1o 00ycIoBIeHO 00Jiee CHIIBHBIM MPUTSHKEHUEM
BAJICHTHBIX 3JIEKTPOHOB K SAPY B aTOME IIEI0YHO3EMEIBHOI0 METAJLIA.

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

DneMeHTHl TOATPYMITBI OepIUIAS Ha BO3AYXE OKHCISIOTCSA, 00pa3ys OKCHIBI
coctaBa RO, xoTopeiM cootBeTcTBYIOT TuApokcuasl R(OH),. OcHoBHBIE cBoiicTBa
9TUX TUIPOKCHUIOB, @ TAKXKE UX PACTBOPUMOCTH B BOJIE PACTET OT OCPUILIHS K PaJHio;
Be(OH), 1 BeO — am¢oTepHble coeqHEHUS.

C Bo0# OepHILTHIA HE pearupyeTr; MarHuil pearupyeT Ipu HarpeBaHUU, OCTallb-
HBIE METaJUIbI — IPH OOBIYHBIX YCIOBHAX:

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

+2-1
Bce anemenTs! noarpynmsl Be ¢ Bogoponom o6pasyrot ruapuasl coctaBa R

TTockonbpKy Oepuinii ¢ BOJOPOIOM HEMOCPEICTBEHHO HE B33PIMOI[$ YVETNIO
ruapua BeH, moaydaroT KOCBEHHBIM Iy TEM.
K u

Cpenu MeTaJIJIOB MOATPYIIITEI OSPUILINS HANOO0JIee BAXKHBIM, SIBJISIETCS

° rnmaea 2 *\WMetann iaBHbl
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OrtkpeiTHe. Briepsble Kanpluii ObUI TMOMyYeH JIEKTPOJIM30M pacijiaBa €ro CONU
(1808 r., leBu, Aurmust.). [lo nar. “kamwc” (calx) 03Ha4aeT MSTKHM KAMEHB, H3BECTh.

Ionoxkenne B Ilepuoamyeckoii cucreme u crpoenne aroma. Kansuuii pacrno-
JIOXEH B 4-0M nepuoje, rmaBHoi noarpymme I rpynmnsl. DneKTpoHHOE CTpOEHHE €ro
aroma — 15?25 2p®3s?3p°4s?.

Haxoxnenue B npupope. I1o pacipoCTpaHEHHOCTH 3J€EMEHTOB B 3€MHOM KOpe
KanplMii mIThIA. B mpupoae oH BcTpeyaeTcs TOIBKO B BUAE COeAUHEHUM. Baxkueit-
e u3 HuxX — kaabyum CaCO; (BXOAUT B COCTAaB MpaMopa, U3BECTHSIKA, Mea), 00-
aomum CaCO3-MgCOs, eunc CaS042H0, awneuopum CaSQs, ghocghopum
Ca3(PO4)2, pmop-, xnop- u ecuopoxcoanamum 3Caz(PO4), CaX, (X=F,C,OH) u
@nioopum CaF,. B oprannsme uyenoBeka — B KOCTSIX U 3y0ax — B Buae (ochaTtos co-
JEPKUTCS OKOJI0 2% KabIusl.

MuHepanbl Kanbumsa

Kanbuut N3BECTHAK | Mpamop ‘ | men ‘

IIOﬂyquHe.B MMPOMBIIIICHHOCTH KaHLHHﬁ,HOquaKn?3HeKTp0HH3ON[paCHHaBa
XJIOpH/IA KaJIbLKSL:
CaCly(pacrnas) — 223, Ca + CLT

®usuveckue cBoiicTBa. Kambiuii — cepeOpucTo-0emoro 1Bera, J0CTaTOYHO
TBEpBIHA, nerkuit (p=1,55 r/cm?) u nerkomnaskuii (Ty..= 851°C) MeTan.

Xumnyeckue cBoiicTBa. Kanbiuii mpu oObIYHBIX YCIIOBHAX pearupyer ¢ KUCIO-
pomoM Bo3ayxa B Bojoi. IloaToMy ero XpaHsT B kKepocuHe. [Ipu 0OBIYHBIX YCIOBUIX
OH TaK)Ke pearupyer ¢ rajJoreHamu, a pyu HarpeBaHuu — U C APYTMMH HEMeTaJIIaMu:

2Ca+ 0O, — 2Ca0 Ca+ Cl, — CaCl; Ca+H,—' CaH,
Ca +S 1, CaS 3Ca+2P_t, CasP, dochun KanbIys
3Ca+ N, CasN, Ca+2C ', CaC, xap6un anbuus

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

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

Marauii ¥ KadbIlMii BOCCTaHABJIMBAIOT THTAH, BaHAAWHA, BOJb(pam .
METAaJIJIbI U3 UX OKCHIIOB. ’

Ipumenenne. Kanpluil UCmonb3yeTcsi B MPOU3BOJICTBE CBU 0-K
CIUIABOB, TPHMEHSEMBIX ISl W3TOTOBJICHHUS TTOAIIHITHUKO
psina TyTOTUIAaBKUX METAJUIOB (TUTAH, ITUPKOHUHN U Jp. HX OKCH

Omnpenenenne. CoeAMHEHUS KAJIbLUSA OKPAH#BAIO MS B K YHO-
HBIH LIBET.

.\
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I'maposn3 kap6uaa kaasuus u pochuaa maruus
Ckombko nuTpoB (H.y.) anetmwieHa (CoHz) MoxHO momyunTs no peaknuu CaC+ 2HOH
— CoH,y+Ca(OH);, u3 32r kapOuia Kajblus, €CITH BBIXOA peakiuu coctapiser 90%?
Pemenne:
1. BeraucnM TeopeTHIecKH OXHUAAEMBIH 00BEM (Vieop.) ALIETHIICHA!

o6pasen

32r Vmeop.n 32r- 22,4
CaC, + 2HOH— C, H, + 2CaOH); Vi = =——=—=112x
64r

641 22,410
2. TTockoabKy MPaKTUYCCKUHA BBIX0J cocTaBisieT 90%, TO peanbHbI 00BEM aleTH-
JICHAa COCTABUT:
Vipax.-100% Voo 90%11,2

Vreop. fpaic 100%

3amauya. Ckosibko rpamMmoB rasa ¢gocduna (PH3) MoxxHO monyuuts rugponusom 0,5

mois pochuma maraus. A(P) =31, A(H)=1.

90%= =108 1

<y naccen o Kanbumn, ydactByst B 0Opa3oBaHUM KOCTHBIX KIETOK, BXOOAUT B COCTaB
KocTen 1 3y6oB. VIoHbI Kanbuma perynupytoT paboTy cepaua v CBepTbl-

BaeMOCTb KpOBW.

* WienoYyHo3eMernbHbIe MeTansbl * KanbLMT * anaTUTbl * Kap6ua Kanbuus ¢
NMpumeHeHue n NnpoBepKa 3HaHUMN

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

2. Kakoe COCIMHCHUE KAJIbMA B IPUPO/I€C HE BCTpe'—laeTCﬂ?
A)CaCO; B)CaSOs2H:0  C)Ca(OH): D) Cas(POs):  E)CaCOs-MgCOs

3. CocTaBbTe YpaBHEHHSI peaKIuii, TPOTeKaHNE KOTOPHIX BO3MOKHO.

1.Mg+ H,0- 22 €, 2.Ca + H—s
3.Ba +H,0-20 €, 4.Ca + HHO—22 €, 5 Be + NaOH + H.0 —

4. YT0 BEepHO A5 KaabUus?
1. TsKenbIi MeTann
2. 6oJiee CHITbHBIN BOCCTAHOBUTEIb, YeM BOIOPOJ
3. akTUBHEE MarHus

4. m1aMs OKpammBaeT B KUPITUIHO-KPACHBIN IIBET
5. B IpUpOJiEe BCTpedaeTcs B CBOOOAHOM COCTOSHUU U B BUJIE COETUHEHUI
5. IToyemy MeTaNIMYeCKUI KaAbUMKH He M0JIy4aI0T BOCCTAHOBINBAHHEM HErAleHOH HSB

(CaO) BogopoaoM uiim yriiepogom?
6. [lepeuncanTe 00/1aCTH MPUMEHEHHUS KAJbIHS U €ro coeJuHEeHUI.

7. CKOJIbKO KWJIOTPAMMOB KAJbUUs MOKHO MOJIYYHTb
xjaopuia kaaenua? A:(Ca)=40; A:(Cl) =35,5.



n BAX(HEVIUJME COEAMHEHNA KANbLUUA, NONYYAEMbIE

B MPOMBILUNEHHOCTWU. XXECTKOCTb BOAbl U METOAbI
EE YCTPAHEHUA

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

AesTenbHOCTb O peaKkuumu ralieHusi U3aBecTn

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

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

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

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

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

Kparko paccMoTpuM moiiydeHue, CBOMCTBA M IMPUMEHEHHUE CIICAYIOIINX COCIH-
uHeruit kanmeius — Ca0, Ca(OH),, CaSO4:2H,0 u CaC,.

Oxcuo kanvyus CaO (TeXHUUECKOE HA3BAHUE — He2auleHdsi uzeecms) — 0esoe,
TYTOIUIaBKOE BEIIECTBO. (tuy, = 2570°C); B MPOMBIIUICHHOCTH IONYyYarOT Pa3jioxkKe-
HHUEM U3BECTHsIKA, Mena pu Temneparype 1000 — 1200°C:

CaCO; —— CaO + CO,T — 178 xJ[x/Momb

Oxcup KaJIbLysl IPUMEHSIETCS,, B OCHOBHOM, JUISl ITOJY4EHHMs FalIeHON U3BECTH U
KapOu/1a KabIus:
3C + CaO—'-CaC, +COT

Tuopokcuo kanvyus Ca(OH); otHocuTcs K menodaM. OH UCTIONB3YETCS B BUJIE
2auleHoll u36ecmul, U386eCMK0O8020 MOIOKA U U3BECIMKOBOU 800bL.

1. I'awenas uzeecms — TIOPOITIOK CEPOTO 1IBETA, B BOJIC MAIIOPACTBOPUM (TIPH TEMITE-
parype 20°C B sutpe Boabl — 1,56 T). CMechk ee ¢ MEeCKOM U BOAOW Ha3bIBACTCS CHIPO-
UMENbHbIM WU U36ECMKO8bIM PACMEOPOM W WCTIONB3yeTCs B CTPOUTENBCTBE. 3aTBE
JIEHNE CTPOUTENTFHOTO PACTBOPA IIPOUCXOAMUT TI0 HIKEPHBEIEHHBIM yPaBHEHHIS

COx(s bosn) + Ca(OH), — CaCOsb+ H,O S0, + Ca(OH), FCasi

2. H36ecmko6oe Mon0Ko — B3BECH, TTOX0Kash HA MOJIOK
CMEUIMBaHUs ralleHoN u3BecTH ¢ Booil. OHO ucmon
HOH U3BECTH, YCTPAHECHMSI BPEMEHHOU >KECTKO
CpEeaCTB 1o OOpbOe ¢ OOJIC3HAMU U BPEAUTEIS
3/1aHUH U CTBOJIOB JIEPEBHEB.
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3. Uszeecmxo6as 600a — NPO3payvHbIi PacTBOp T'MAPOKCHIA KajbLus B Boze. Ee
HOJIy4aloT ITyTeM (UIBTPOBAHUS H3BECTKOBOrO Mojoka. B mabGoparopum ee wuc-
MOJIB3YIOT JIJIs1 OTIpEIeNICHHs] AMOKCHIA YIIIepoAa: IIPH MPOIyCKaHUH AUOKCHIA yTIIe-
poza yepe3 U3BECTKOBYIO BOJy pacTBOP MYyTHEET B pe3yJibTaTe 0Opa3oBaHuUs Hepac-
TBOPUMOTO KapOoHaTa Kajpuus (yp. a). OmIHAKO eCii YIIEKHUCIbIA Ta3 MPOIycKaTh
4yepe3 pacTBOp JONr0o, TO B pe3yjbTare IpeBpalleHus KapOoHaTa Kalblius B pac-
TBOPUMBIH TuapoKapOoHar (yp. b), MyTh ucuesaer:

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

2Cly+2Ca(OH),— Ca(Cl0), + CaCl,+ 2H,0

xJ10pHast (OenuipHas) U3BECTh

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

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

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

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

2CaS04-2H,0 —2018%C 5 (0a80,),-H,0 + 3H,0

aebacTp

CwMmecs anebactpa ¢ BOJOW OBICTPO TBEPJEET; P I3TOM aniedacTp, MPUCOeAUHSS
BOJIy, BHOBB IIPEBpAIIaeTCs B THIIC. DTO CBOMCTBO ajebacTpa UCMOIB3YIOT B M3TO-
TOBJICHUHU XyJI0KECTBEHHBIX M3/ICINH, B MEIUIIMHE — JUIsL HAKJIAABIBAHUSI TUTICOBBIX
MOBSA30K, & B CMECH C U3BECTHIO, IECKOM U BOJIOW — B CTPOUTEIBHOM JeJIe.

Brmme 180°C rumnc mogHOCTBIO TepsSeT KPUCTALTU3AMMOHHYIO BOIY, IpEeBpa-
asich B 6e3600ubiti eunc (CaSOs) wiu mepmevlil 2unc, KOTOPBIA, B OTJIMYKUE OT aJie-
Oactpa, 00paTHO BOIly HE IPUCOCTUHACT:

CaS0,2H,0 —218%C 5 450, + 2H,0

Kapouo kanvyusa CaC, ucnonb3yercs B TEXHUKE IS OTYUYCHUS alleTUIICHA.

* Booy, cooepacawyyio uonvt Ca’* u Mg”* ¢ manvix konuuecmeax, Hagz m
80001, a 8 HONLUUX KOIUYECTNBAX — HCECHKOU.

10 2
qame BCCI'0 3TU KaTUOHBI B )KeCTKOﬁ BOJAC HAXOOATCA B BUAE T'UAD 6OH OB
nu CyHB(baTOB. )KeCTKaSI BOJIAa IJIsI MHOTUX TCXHUYCCKHUX 1€ puzob aK pI/I
ep

HUCITIOJIB3OBAHUU )KeCTKOﬁ BOJbI B HapOBI)IX KOTJIax OB CTU HAIr'peBatT
HBIX 2JICMCHTOB 06pa3yeTcsl TOJICTBIN CIIOM HAKUIIHU.
° rnmaea 2 *\WMetann aBHbI




Hakunb obpasyercs B pe3ysibTare MPEBPAIIEHHS THAPO- | .\ - .
KapOOHATOB B KapOOHAThI M CHOCOOCTBYET OONBIIEMY [0BEpXHOCTY #
pacxojy TOMIMBA (IIEKTPOIHEPTHH), & B PSJIC CIIyYaCB U ANEKTPUHECKO

pa3pyIlIeHHI0 KOTJIOB, B pe3yjbTaTe MX meperpesa. [Ipu CMpPav / 7
CTHUpPKE B JKECTKOM BOJIE KAUECTBO TKAHEH yXyJlIaeTcss 1 f

pacxoayeTcst MHOTO MbLIa!

2C17H35COONa + M?* — (C17H35CO0)M{ + 2Na*
MBIIIO (M?" = Ca®*, Mg*")

n &
“n

/o

&

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

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

Ca(HCO3), + Ca(OH), - 2CaCOs4 + 2H,0
Ca(HCO3), + Na,CO3— CaCOszd + 2NaHCOs

IIpu xunsiueHMM BOJIBI TMAPOKApOOHATHI pasjararoTcs, NPEeBpaIlasch B Hepa-
CTBOpHUMBIE KapOoHaThl. IMEHHO 10 3TOM IPUYMHE €€ HA3BbIBAIOT 8PEeMEHHOU HCech-
Kocmoblo. B mpupone oHa BO3HHMKAET B pe3yJbTaTae B3auMOACHUCTBHS YIJIEKHUCIOTO
ra3a u BOJbl C U3BECTHAKOM U JOJIOMUTOM:

CaCOs4 + CO; + H,0 — Ca(HCOs),

Hexapoonamuyio uiu ROCMOAHRHYIO JCeCMKOCHb 800bl 00pa3yiom cynvghamol u
XJI0pUObL KANbYUS U MASHUS.
[ocTosIHHYI0 KECTKOCTh YCTPAHSIOT ICHCTBUEM COJIbI WIIM OpTO(OCchaTa HATPUS:

CaSO4 + Na,CO; — CaCOsd + NaySOy4
3MgC12 + 2Na3;PO4 — Mg3(PO4)2~L + 6NaCl

Conotii 1 oprodocthaToM HaTpUsi MOKHO YCTPAHUTD U BPEMEHHYIO KECTKOCTb.

Takum 06pa3om, MeToabl ocaxaenus noHos Ca’* u Mg’ onpenensiorcs npu-
pOIOH KUCIIOTHOTO OCTATKA, “‘COEAMHEHHOTO” ¢ STUMHU KaTHOHAMM.

Jlnst yMsrd4eHust BOJbI MPUMEHSIFOTCS TAK)Ke KATHOHHUTBL. MOHHUTBI — meepobl
seujecmea, cooepaicawjue 8 CoemM CoCmage NOOBUICHbIE UOHbL, CHOCODHbIE O
8amMubCsl ¢ UOHAMU GHewHell cpedbl. Ecin MOABMKHBIM HOHOM SIBISICICS| KATHOH,
HAa3bIBAIOT KAMUOHUNOM, €CIIH — aHUOH, TO — aHuoHumoMm. s yc?

BO/IbI UCIIOJB3YIOT KATHOHUTHI — HOHOOOMEHHBIE CMOJIBI U M
MEDp, Naz [AleizOg . IleO] .

O01mas ’KeCTKOCTh BOJIbI COCTOUT U3 CYMMBI BPEMEH
OO0mast )KeCTKOCTh BOJIbI ONPEHEISETCS YUCT UJTUM
Ca’*u Mg, cooeparcawyuxcs 6 11 60041
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Bony ¢ obmieit sxecTKOCTbI0O MEHee 2 MMOJIB/IT Ha3bIBAIOT Msa2Kol, oT 2 mo 10

MMOJIb/J1 — cpedHnell dcecmkocmu, 6onee 10 MMOIIB/I — drcecmKol.

Bo/:[a, HCIIOJIb3yEMas B 6I>ITy, HC JOJDKHA UMETDH )KCCTKOCTH BBIIIC 7 MMOJIB/I.

* MpamMop ° rawieHasi U3BeCTb * U3BECTKOBOE MOJIOKO * U3BECTKO-
Basi BoAa ° XJIOpHasi U3BECTb * FMNC * BpeMeHHasi U MOCTOSAHHAA
)KECTKOCTb * 00LLas )KeCTKOCTb ®

_ NMpumeHeHue n NnpoBepKa 3HaHUMN

1.

10. CocTaBbTe ypaBHeHHs MPeBpPallleHMIi.

. Beruucanre MmaccoByio 10110 (%) BoAbI B ajiedacTpe U TUIICe.

Kakasi peakuusi He ©MeeT MPAKTHYECKOro 3HaYeHus?
A) CaCO3; — Ca0 + CO2
B) 2Ca+ 02— 2Ca0O
C) CaO + H20 — Ca(OH)2
D) Ca(OH).2 + CO2 — CaCOs + H20
E) 2Ca(OH)2+ 2Cl2 — Ca(ClO)2+ CaCla+ 2H20

. Kakoe BemecTBo HCIOJB3YETCHA I YCTPAHECHUA KaK BpeMeHHOﬁ, TaK ¥ MOCTOSIHHOM

JKeCTKOCTH BOJBI?
A) Na2COs B) NaHCO; C) NaxSO4 D) Ca(OH): E) Ca(HCO:s)2

.K KaKOMY B€HIECTBY OTHOCATCH BbICKa3bIBaHUs?

1. OJIYYaloT IO 3K30TEPMUIECKON PEeaKIiu

2. BXOJUT B COCTAaB U3BECTKOBON BOABI

3. npuMeHseTcs Ul MOJIy4eHUs XJI0OPHON U3BECTU
4. ucnonesyercs ans onpenenenus CO2

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

. IIo kakumM cxemam YCTPAHAKT BPEMEHHYIO0 KECTKOCTH BOZI])I?

1
. Ca(HCOs), — X<

2. Mg(HCO3)2 + Na2CO3 —
3. Ca(HCO3): +NaHCOs; —>
4. Ca(HCOs3)2 + Ca(OH):—>
A)1,234 B) Tonbko 1 C) ronbko 4 D) ronbko 2 E) 1,24

. [IpucyTcTBHE KAKUX cOeIMHEHUH KaJablus (MM MarHusi) B BoJe 00yc/JaB/IMBaeT, COOT-

BE€TCTBEHHO, €€ BPEMEHHYI0 U NOCTOSAHHY IO JKECTKOCTh?

. UeMm 00ycJ10BJIeHO 0TOE/IMBAIOILEE CBOIICTBO XJIOPHOIH M3BeCTH?

. IIpu paznoxennn 100 kr kap6oHaTa KaJbUMA BbIAEJHIOCH 22 KI JHOKCHA YIJ1epoja.

Boruuciure MmaccoByio 10110 (%) okcua kajabuus B TBepaom octatke. M(CaCO;3)=100;
Mi(CO») = 44; M(CaO) = 56.

. CKOJbKO MUJLIMTpaMMoB HoHoB Ca”* conepxkutesi B 100 M1 Boabl ¢ ooy@ii wecficocTn

7 MMoJb/11 (MOHBI Mg?" He yUMTBIBAIOTCS).

M:(H:0) = 18, M{(CaSOs) = 136.

Ca —' CaH» —2 Ca(OH), —— CaCOs

° rnmaea 2 *\WMetann aBHbI
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3]'IEMEHTbI NOArPynrbl BOPA.
ANFOMUHUA N EFO COEOAUHEHUSA

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

ILLAUT Y LIS  B3aaumopeiicTBME antOMUHUA C KUCIIOTaMM U LerioYyamm

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

pacTteop NaOH.

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

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

npocneanTe 3a NPOUCXOASALLUM.

Ob6cyauTte pe3ynbTaTthbli:

— Kakne npunsHaku XMM1M4ecKkmx peakumi 3aMeTnnm B Kaxaon npobupke?

— Kak HasbIBaloT BeLLEeCTBa, pearnpyoLme ¢ KUCNoTaMuy 1 wenoyamm?

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

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

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

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

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

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

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

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

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

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

Haxoxnenne B npupope. Ilo pacnpocTpaHeHHOCTH

BCTPEYAETCS TOJBKO B BUJIE coequHEHUH. Bax
xamul, boxcum (Al,03-nH,0), kopyno (Al,O3) n
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* AnroMocunukaTbl — Conv, obpas3oBaHHbIE OKCMOAMU anioMU-
HUS, KPEMHUSI, LLEMNOYHBIX U LLENOYHO3EMENbHBIX METANNOB, Hanpumep, HegesnuH
Na20-Al203-2Si02, nonesoti wnam K20-Al203-6Si0x.
B AsepbangxaHe antoMnHUIn BCTpe4aeTcs B COCTaBe MMHepana asayHuma
(K2S04- Al2(S04)3-2A1203-6H20) (MecTopoxaeHue 3ernvk [alukecaHCKoro panoHa).

Honyuenue. B npompinuieHHOCTH Al MOJTy4aroT 2JIEKTPOJIM30M paciuiaBa OKCHIA
amomuHus (0okeuTa) (2). s ocyIecTBIeH s AIEKTPOITI3a IPU OTHOCHTEIBHO HU3KOM
TeMIIepaType MEKTPOIIN3Y, NoABepratoT paciuias He camoro ALO; [ty = 2050°C], a ero
pactBop B pactuiaBieHroM kpuonute (Nas[AlFs]). B aToM cirydae mportecc mpoTekaeT
ripu 950°C u cxeMy 3J1eKTpOIN3a MOXKHO MPEICTABUTh TaK:

aHon u3 / Ny3blpbKK Bbl-
rpacputa - nensouerocs

KUCHOp

»
kaToq u3
rpacouta —— | 3MNEKTPONUTH-
Yyeckas (cTanb-

pacnnaeneHHbIN Hasi) BaHHa
3MeKTponuT
(6okeuT)

2AL,0; 272 5 4Al+ 30,1

. 2U3 T 2 n

pacnnaeneHHbIN 950° C pacnnasneHHbIi
anoMUHMn —| anoMnHUn

ynpoleHHass — |
cxema npoliecca

(a) MonyyeHne anoMUHUSA NyTEM 3MneKTponuaa

B nameit pecriy6imke 1mo 5ToMy METOY aJFOMHHUI ITONTy4aroT B Topoje ['stHmka.

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

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

2Al(awamer) + 6H20 — 2A1(OH); + 3H, T
IIpu HarpeBaHuM aMOMUHUNA B3aMMOJICHCTBYET C Tajlor€HaMH, CEpoM, a3oT
YIJIEPOJIOM: '
4A1+ 30,15 2AL0;  2A1+3S 15 ALS; 2A1+3C 2 3
2A1+ N, -5 2AIN 4Al+ 3C L ALGs
HUTPU aJIFOMUHUSA Kap6PI]_'[ AJTFOMUHUA
C BOIOPOOM ATFOMHUHUHN HETIOCPEJCTBCHHO He ewm m.
aBHbI.

rpynn ©

° rnmaea 2 *\WMetann
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[Ipu OOBIYHBIX YCIOBUSX AIIOMUHUI HE pearupyer ¢ OueHb pa30aBIeHHON U KOH-
LEHTPUPOBAHHOM a30THOM, a TAKXKE KOHLICHTUPOBAHHON CEPHOM KUCIOTAaMU; B 3THX
cpenax oH naccusupyemcs. B consiHOW U pa30aBICHHOW CEPHON KHUCIOTaX altOMU-
HUI pacTBOpsieTCs, BHITECHSS BOZOPOL:

2Al+ 6HCI — 2AICL; + 3H,T 2A1 + 3H,S04(pas6) — Alx(SO4)3 + 3H, T

AmoMuHHE BoccTaHaBmuBaeT MHOTHE MeTautel (Fe, Mn, Cr, V, W) U3 ux okcu-
JIOB TIO DK30TEPMUUYCCKUM PEAKITUSIM.

Bocecmanosnenue memannos uz ux okcuoos amoMuHUeM Ha3vbleaemcst AIlOMUHO-
mepmueit.

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

8Al+3Fe3O4 L) 9Fe + 4A1203 + Q
W

Kax snemeHT ¢ ABOMCTBEHHBIMU CBOMCTBAMH ATFOMUHUN TAK)KE B3aUMOJICHCTBYET

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

TETParuPOKCOATIOMUHAT HATPHUS

2A1+2NaOH + 2H,O —t, 2NaAlO, + 3H,T

MCTaaJIlIOMUHAT HATPUA

3a cyeT Tenna, BbIAENSEMOr0O B X04e TepMMTHOl7| CBapkKu, Xeneso nna-
BUTCA, N 3TO NUCNONb3YyeTCA Npn CBapKe pesibCoB.

b — TepmnTHas cBapka penbCcoB CNOCO60M antoMUHOTEPMUK;

C — penbCe nocne TEPMUTHON CBapKK.

Onpenenenne. s onpenenenus nona Al*" B pactsop com?
JSIFOT PacTBOp miesioun. [Ipu 3ToM BbINagaeT OeNblid CTYICHUCTbL

IOMEHUS 190a
ligocas K
cuna amoMmuHuA. [Ipn n30bITKE MIETI04N 0CaZIoOK PacTBOPSCEHCS 3yrotes padl-
BOPHMBIE aTFOMHHATBHI):
AP*+30H — AI(OH)3 ;ﬁ 1(OH)4
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= IosryueHue Boxopoaa ¢ yyacTueM AJTIOMHHHS
) | CKoTBKO JIMTPOB (H.y.) BOAOPOJA BBLICIUTCS NIPU B3aUMOJICHCTBUHN 5,4 T aTFOMUHUS
]| | c m30BITKOM cousiHOM KHCOTEI? Af(Al) =27.
© Pemenne:
-1 | [To ypaBHEHHUIO peaKIIMH BEIYUCINM 00bEM 00pa3yromerocs BOIOpoaa:
‘2 34r o 54r-672n
2A1+ 6HCl — 2AICl;+ 3Hy 1 x=—"——"—=672n
2:27r 67,21 S4r

3anauya. [pu eiicTBrn u30bITKa KOHLIEHTpUpoBaHHOTO pactBopa KOH Ha cmech, cocto-
SIITYIO U3 MENIU U alTFOMHHUS, 0011iei Maccoit 10 r, Beiaenunock 4,48 1 (H.y.) Bo-
Jopoja. Berauciure maccoByro 1010 (%) Al B UCXOHOM CMECH.

Oxcun amromunust A, O3 — 04eHb TBEpIOE BEMIECTBO OEIOT0 1[BETA, TUIABSIIEeCs
nipu Beicokoi Temmepatype (2050°C). B mpupone BcTpeuaeTcs B BUIE KOPYHOA WU
€ro MPOU3BOIHBIX.

* Mpo3spayHble KpUcTansbl KOpyHAA CUMHEro LiBeTa HasbiBaloTcs
candmpamu, kpacHoro LeTa — py6uHamm (d). Mx ncnonb3ytoT B KayecTBe gparo-
LIeHHbIX YKpaLleHuWii, a pybuH NpUMEHSIeTCA B U3rOTOBIIEHWU MEXaHWM3MOB 4acoB, B
3NeKTPOTEXHMKE — Na3epoB. KopyHA Takke NPUMEHSIETCA B MPOU3BOACTE HaXaa4YHow

Oymarm u TOUUNbHbIX KAMHEN.

BokeuT PYBUH candgup

(d) MpupogHble MuHepansl okcuaa antoMUHUS

B J'Ia60paTOpI/II/I OKCHJ aJIFOMUHHA MOKHO IOJYYHUTh IIYTEM CXKHUI'aHUS MTOPOIIKa
AITIOMHHHSA B KUCJIOPOAC WIIN PA3JIOKEHUEM THAPOKCHIA aJIFOMUHHSA:

4A1+ 30,5 2A1,0; 2A1(0H); ' ALO;+ 3H,0

B nmpombimierroctu Al,O3 momygarot nepepadoTKoi OOKCHUTa.
Kak am(oTtepHsIii OKCH]I, OH HE paCTBOPSAETCS B BOJIC U C Hell He pearupyeT. OH
B3aMMOJICHCTBYET KaK C KUCIOTaMHU, TaK U C IIeJI0YaMHU:

6HCI +Al,03 — 2AICI; + 3H,0 2NaOH+AL,OQ; —cmasieine , 9NaAlO, + H,O

2NaOH + Al,0O3 + 3H,0O — 2Na| Al(QH)4]
B PacTBO
I'mapoxcun amromunus Al(OH)s — BemectBo Genoro e, He BOpHMOE
B Bojie. Ero MOXHO MOJIy4UTh JEHCTBHEM pacTBOpa oYM HA D p cOnu
AITIOMHUHUS:
AICI; + 3NaOH — AI(OH)s4

37

° rnaBea Z-v aBHbI rpynn °



I'uppokeny anmroMuHUSA, Kak aM(pOTEPHBIN THIPOKCH]], B3aUMOJIEHCTBYET C KHUC-
JIOTaMH U LIEeJI0YaMU:

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

IIpumeHenne. ATIOMUHUN UCHONIB3YETCS B U3TOTOBICHUU MTPOBOAOB U 3JIEKTPO-
MIPOBOJIOB, KyXOHHOM ITOCY/IbI, (OIJIBIH JUTS YITAKOBKH MHIIEBBIX MPOILYKTOB, KOH/ICH-
CaTopoB, B3pbIBYATHIX BellecTB (ammonara — AI+NH4NO3), criaBa ¢ kpeMHUueM —
cunymuna. Ero crias AropaTtOMUHHMNA IMPOKO MPUMEHSETCS B CAMOJIETOCTPOEHUN U
Jp. 00J1aCTSAX IPOMBIIIJIEHHOCTH.

Ero ucnonb3ytoT npyu BOCCTaHOBIEHHH OKCHIOB METAJIIOB. AIFOMMHUN TaKxkKe
MPUMEHSETCS JUIA 3allUThl CTANBHBIX U YYTYHHBIX M3JEJIUNA OT KOPPO3UU IMPH HUX
anumuposanuu. Anumupoganue — MpoLECC HaChIILIEHUS IOBEPXHOCTH U3CIIHS aJlio-
MUHHEBOH MBIIBIO [IPU BBICOKHUX TEMIIEpaTypax.

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

_ MpumeHeHue n NnpoBepKa 3HaHUMN

1. Yrto ommbouno s anomunns (13Al)?
A) nerkuii Mmetani B) nerxoruaBkuii Mmetani
C) s-31eMeHT D) ero 1oH onpenensoT pacCTBOPOM LICIOYH
E) oOpa3yet amhoTepHBI OKCUI M THAPOKCHT

2. Onpenenure Bemecrsa X, Y u Z.
Al(amaner.) + O — X + HT
Al+NaOH + H.0 — Y+ HT
Al+NaOH + .0 —Z + H.®
1.AI(OH);  2.NaAlO»  3.Na[Al(OH)] 4. AlLOs

3. 3aBepmnTe CXeMbI peaKLUIi H 0TMETbTE YPABHEHMsI, 0TPAKAIOLINE METO/ ATIOMUHO-
TepMHH.

1. AICI + K-t 2. Al + Cr03 —4 3. Al + FesOs —

4. 3aBepane CXe€MbI BO3MOKHBIX pealclmi/i.
LAI+ N5 2.Al+C—5 3.Al +S—5 4. Al +Ch—5 5 Al +H,—'>

5. CocraBbTe (hOpMYJIbI HUTPHAA ATIOMHHHUA U KapOuaa anTioMuHusA. Beluncianre creneHb
OKHCJICHHS a30Ta U yIJIepoJa B 3THX COeMHEHUSAX.

6. Ha kakuXx cBOICTBaxX aJIOMHHHS M €r0 CIUIABOB OCHOBBIBAETCS MX npuMeHeHue B TexXHuKe?

7. Boruucaure MaccoBylio 104110 (%) AL:O3 B 6okcuTe, ecjii H3BECTHO, YTO MPH MOJHO
Tpoau3se 1,2 ToHHbI 0KcHUTA OBLIO MOAYy4eHO 0,54 TOHHBI a.moMpm% Mi(

8. CocTaBbTe ypaBHeHUsI PeBPaLLIEHUIA.
Al—L AICI; —2 AI(OH); —— Al,O; —% Na[MI(OH)
9. Hanumure pedepart Ha TeMmy “MeTa/lIbl B TeXHHKE”.
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L] ososuoruncsananus

1. Onpenenurte o1iM00YHOE BHICKa3bIBAHME.
A) CUTIBBHHHUT — COJIb BYX IIEJIOUYHBIX METAJIIOB
B) anexrponuzom pacriaBoB NaCl u KCl mony4aroT cOOTBETCTBYOLIMN METasl
C) NaH umeeT HeMOJIEKYISIpHOE CTPOSHHE
D) crenenp OKuCIeHNs1 BOAOPO/a B THApHIE Kamus —1
E) B npoMBIIIUIEHHOCTH HATPHIA HE TOJTYYaroT 3JIeKTposn3oM pacmiasa NaOH

2. Kakue cBoiicTBa MeTa/1l1I0B Bo3pacTaloT B psay Be, Mg, Ca, Sr, Ba?
1. sHEprusl MOHU3ALUU 2. METaJUIMYECKUES CBOMCTBA
3. BOCCTAaHOBHUTEIIHLHBIE CBOMCTBA 4. BIIEKTPOOTPHUIIATEITFHOCTh
A) 1,234 B) 1,23 )23 D) 1,4 E) 1,3

3. llepennmuTe cxeMbl peaKuii B TeTPaAb 1 3aBepPIINTE UX.
1. Al + Fe;04 — 2.3C + CaO > 3.Ca+P-L,
4.Li+0,— 5. Na+ 0, 6. LiH + H,O—>

4. Kakoe BbIpaeHne He OTHOCUTCS K KAJBIUIO HJIH €ro HOHY?
A) cepebpucro-6emnbiit MeTaim  B) Tspkenbrif MeTa C) nerkoruTaBKui MeTat
D) Ca menee aktuBeH, yeM Ba  E) ero moH y4actByer B CBEpTHIBAEMOCTH KPOBU

5. Kakune noHbI 00yC/1aBJIMBAIOT BPEMEHHYIO Ke€CTKOCTh BOAbI?
A) Mg?*, Ca*", HCO3 B) Mg*', Ca®*, cO%" C) Mg?, Ca?*, so2-
D)K*, Ca?", HCO3 E) Na’, Ca**, co%"

6. IlepennuTe cXeMbl peaknuii B TeTpaab M 3aBepIINTE HX.

1. Al+NaOH + H,0 1> 2. Al,O3; + NaOH + H,O —
3. Ca(HCOs), + Ca(OH), — 4. Ca(HCO3), +Na,COsz—>
5. MgSO4 + Na;POs — 6. CO2+ H,O + CaCO; —

7. Kakoe BbIpazkeHHe OTHOCHTEIbHO KeCTKOCTH BOABI OIING04YHOE?
A) paznmyaroT KapOOHATHYIO W HEKapOOHATHYIO JKECTKOCTh
B) paznuuaioT BpeMEeHHYIO U TOCTOSHHYIO KECTKOCTh
C) yCTpaHsIOT JEHUCTBUEM COMIBI
D) aucTunnsiimeit Boibl yCTpaHSIOT 00a THIIA )KECTKOCTH
E) Boga, ucnosnp3yemas B OBITY, JOJDKHA MMETh )KECTKOCTD BBIILIE 7 MMOJIB/JI.

8. Yka:xxuTe BepHble BbICKA3bIBAHUS. AJTIOMUHUIA ...
1. ipy OOBIYHBIX YCIOBUSAX MACCUBHUPYETCS KOHIICHTPUPOBAHHOH CEPHOI KHCIOTON
2. Ipy OOBIYHBIX YCIOBUSAX MTACCHBHPYETCS KOHIICHTPUPOBAHHON a30THON KHUCIIOTOM
3. ¢ pTyThIO 00pa3yeT amambramy
4. Ha BO3TyXe MOKPHIBACTCS OKCUTHON TICHKOM
5. B BHJIE HOHA B PacTBOpPE MOXKHO onpeaeiuts aeictueM Cu(OH),
A) 11,2345 B) 2,34,5 C) 1,234 D) 1,345 P#E)3,

9. CKOJIbKO Ir'PaMMOB JIMTHS JI0JI’KHO NPOPearupoBaTh ¢ BOJOM, YTOOBI YHUT
pox 00beMoM (H.y.), pPABHBIM 00beMY BO0P0/a, BbI/1eJI€HHOT0
69 r HaTpus ¢ Bopoi?A(Li) =7, A(Na) = 23.

10. Kakoii u3 meranioB Mg, Ca u Ba, B3ITbIX B 01
JefCTBHM C COJISTHOW KHCJIOTOi o0pa3yeT Han6o0.1b

° rnmaea 2 *\WMetann



a METAIJIbl MOBOYHbLIX MOArPyMnn

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

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

OeMeHTHl MOOOUHBIX MOATPYMI 4—7-T0 NEPUOJOB HA3BIBAIOTCS NEPexXoOHbIMU
anemenmamuy. B KaxXJ0M EpHOIE ITU IIEMEHTHI PACTIONOKEHBI MKy S-3JI€MEH-
TaMH U p-31eMeHTaMu. Kak mpaBuiio, Ha BHEIIHEM JHEPreTHYECKOM YPOBHE HX
aTOMOB OJMH WJIM JIBa $-3JIEKTpoHa, a d- u f-mogypoBHu BTOporo (B ciydae d-) u
TpeTbero (B cirydae f-) CHapy>Xu ypoBHS 3al0JIHEHbI yacmuyHo. [103ToMy HX HHOT 1A
Ha3pBaOT d- m f-amementamu. (B atomax memm, cepebpa u 30m0Ta d-MOAYpOBEHB
nonHocThIo 3aBepie (d'°).

VY nepexonHbIX d-3JIEMEHTOB BaJICHTHBIMH JICKTPOHAMHU SIBISIFOTCS S- U d-3J1eK-
TPOHBI.

[epexonHble 37IEMEHTHI UIMEIOT PSiJi XapaKTEPHBIX OCOOCHHOCTEMH:

1. Bce onu memannvl;

2. Muozue nposiénsitom nepemenHvle cmeneHy OKUCIeHUsL,

3. Homnvl u coedunenus 4acmo oKpauieHoi.

O3HaKOMHUMCSI CO CIIOCO0aMH MONTyYeHHs, CBOUCTBAMHU U IPUMEHEHUEM Hanbo-
Jiee BaXKHBIX, C MPAKTHYECKOH TOUKM 3pEHUs, METAJUIOB MMOOOYHBIX HMOATPYMI —
Jrcenesza, Meou, YUHKA U Xpomd.

ﬂeﬂ TeNIbHOCTb B3anmopeincTBue xenesa c Kucrnotamm

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

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

— B kakmx npobupkax B OTCYTCTBUWM HarpeBaHusi Bbl Habnopanu nﬂHaKM

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

OtkpsiTHE. XKenes3o MroaIM U3BECTHO € Ape
CreneHb OKHCJECHHS XKeJI€3a B CQEANHEHUS
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Hono:xxenue B Ilepuoanyeckoii cucreme u crpoenue aroma. JKeneso pacmno-
JIOXKEHO B 4-0M mniepuoje, nodounoit noarpymnme VII rpymmsl. DieKTpoHHOE CTPO-
enne ero atoma — 15*252p®3s*3p®3d°4s?, 1.e. xeneso — d-onement. B coenunenusax
TIpH TI0Tepe 45’ FIEKTPOHOB OHO TIPOSBISET CTENEHb OKUCIEHHUs +2, a IPU MoTepe
eI1Ie OJTHOTO 3JIEKTPOHA (OHOTO U3 d-3JIeKTPOHOB) — +3.

Haxoxnenue B mpupoae. JKenezo, mociie amOMUHHS, SBISeTCs Hambolee
pacIpocTpaHeHHBIM B IpUpoJie MeTtaiioM (5,1%). BerpeuaeTcs rnaBHBIM 00pazom
B BUJIC KMCJIOPOJHBIX ¥ CEPHUCTHIX COCJMHEHNH. BakHEHIINMY U3 HUX SIBIISIOTCS:
maenemum Fe3O4 (MarHUTHBIN kene3Hsk), cemamum Fe;O3 (KpacHBIHM KeNne3HsK),
aumonum Fe;O3-nH,O (Oypriit xene3nsik), nupum FeS, (CepHBIA WM jKeNe3HBINH
kouenan) u cudepum FeCOs (xenesHblid mmar). MoHBI jkere3a BXOAAT B COCTaB
MHOTHX MUHEPAJILHBIX BOJI M TEMOTIIOOMHA KPOBH.

B Azep0aiimxane xene30 Bcrpeuaercst Ha JlamkecanckoM kene3HoM u Ouims-
YaiiCKOM MOJTUMETAJUTMYECKOM MECTOPOKICHHUSX.

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

IMonyyenne. JKenezo MOKHO TOMYUUTh JIEKTPOIU30M BOJHBIX PACTBOPOB COJIEH
JIByXBaJICHTHOTO JKeJle3a I BOCCTAaHOBJICHHEM €0 OKCHJIOB:

Fe,O3 + 3H, -5 2Fe + 3H,O 3Fe;04 + 8Al L 9Fe + 4A1,0;

B npombliieHHOCTH Jkejie30 (B BHE YYTyHa M CTallM) MOJYy4YarOT BOCCTAHOB-
JIeHUEM, B OCHOBHOM, okcua xene3a(lll) monookcumaom yraeposa:

Fe,O5 +3CO —L 2Fe +3CO,T

dusnueckue cBoiicTBa. JXKee3o — Onectsmuid, cepedprucTo-0e10ro IIBETA IIac-
TUYHBIN MeTan. XOpOoIIo MPOBOAUT TEIJIO M 3NEeKTpudecTBO. OHO OTHOCHUTCS K
TsoKebIM (p=7,87 T/cM’) U TyromnaBkuM (tu,=1539°C) metamtam. Xeneso nerko
HaMarHUYMBaeTCs.

Xumnueckue cpoiicra. XKenezo — meramn cpegHeil aktuBHoctu. OHO pearu-
PYET C IPOCTHIMH U CIIOKHBIMH BEIIECTBAMHU:

2) ¢ KUCIIOPOJOM H APYTUMH HEMETaJllIaMU

3Fe + 20,1 Fe30,4 2Fe + 3Cl, -t 2FeCls Fe +;_b eS
JKEJIC3HAas OKaJInHa
apamu

(B FeO-Fe,O3 crenens okucneHus xene3a +2 u +3 cooTBETCHBEH

b) c BIaXXHBIM BO3AYXOM, a TP BBICOKOH TEMIIEpATY C BOJsIHb
4Fe + 6H,0+30, — 4Fe(OH); 3Fe +4 ap) —WFe;04+ 4

| —
BJIQXKHBIH BO3TyX
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¢) ¢ paCTBOpaMH COJIE MEHEE aKTUBHBIX METAIIJIOB
Fe + CuSO4 — FeSO4 + Cu
d) ¢ consHOM 1 pa30aBICHHONW CEPHOU KUCIOTaMH
Fe + 2HCI — FeCl, + H, T Fe + HySO4(pas6.) — FeSO4 + Hy T

KoHIIeHTprpOBaHHO CEpHOI U a30THON KHCIOTAMH JKENE30 MPU OOBIYHBIX YCIIO-
BUSX NMACCHBHPYeTCH U C HUMU He pearupyerT. IIpu HarpeBaHMU OHO pearupyer c
HUMH CIIEAYIOIIAM 00pa3oM:

2Fe + 6H2SO4(xonm.) _t, Fez(SO4)3 + 38021\ + 6H,0O
Fe + 4HNOj(xonm) — Fe(NO;3); + NOT + 2H,0

Mpumeuanue: [lpu neiicTBuM Ha JKeNe30 CONSIHON WM pa30aBJICHHOW CEpHOM
KHCJIOTaMH 00pa3yIoTCsl COJIM IBYXBAaJEHTHOIO JKele3a, a IPU COKUTaHWH JKejle3a B
XJIOpE WJIM Harpe€BaHUM C KOHLIEHTPUPOBAHHON CEpHOM MJIM a30THOM KUCIOTaMH —
COJIA TPEXBAJEHTHOI0 XeJe3a.

Onpenenenne. Onpenenenue nonos Fe** B pacTBope ocHOBEIBaeTCA Ha 06pa3o-
BaHWUU KpacHO-Oyporo ocajka ruapokcunaa sxenesa(lll) npu metictBum menouei, a
TaKXe KPOBaBO-KPAaCHOTO pacTBOpa MpH JICHCTBUH POJAHHJIOB, HApUMEp, poja-
HUJIA KaJusl:

FeCls + 3NaOH — Fe(OH):d+ 3NaCl FeCl3+ 3KSCN — Fe(SCN); + 3KCl

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

Jlnst onpenenenus nonos Fe?* B pacTBope Takke NCIONB3YIOT menoub. OHAKO B
9TOM clly4ae oOpasyercsi 3eJIeHOBaThlii ocasok ruapokcuna xenesa(ll), koTopbrii
IIOCTENEHHO OypeeT Ha BO3/yXe:

FeCl, + 2KOH — Fe(OH){ + 2KCl

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

Fe;04 + 8HCI — FeCl, + 2FeCls + 4H,O

Oxcun xene3a(ll) momyuaror BoccraHoBieHuem oxcuma skenesa(lll), a oxcua
xkenesza(lll) — repmuaeckum pazioxerneM ruapokcua xenesa(lll), B mpomermie
HOCTHU — CXKUT'aHUCM IIUPUTA:

Fe;03 + CO —1,2Fe0 + CO,T  2Fe(OH); ' Fe,

+ 3
+ 8

4FeS; + 110, )T
Kak amdotepnslit okcun, Fe,O3 pearupyer u ¢ ku qaMi:
Fe;O3+ 6HCl — 2FeCl; +3H,0  Fe 0312 O, 20
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I'uapoxcuanl xkene3za — Fe(OH), u Fe(OH); monmyvaror neiictBuem Imenodeii Ha
pacTBOpHI COJIEH IBYX- M TPEXBAIEHTHOTO Xkene3a. [ napokeuy sxenesa(Ill) moxyqaror
TaKXe OKHCIeHUEeM ruapokcua xemnesa(ll):

FeCl,+ 2NaOH — FC(OH)?L + 2NaCl 4Fe(OH), + 2H,0 + O, — 4Fe(OH)3
FeCl;+ 3NaOH —» Fe(OH)3~L + 3NaCl 2Fe(OH), + H,0, — 2Fe(OH);3

VYpaBHEHHs CIPaBa XapaKTEpPU3yIOT CocoOHOCTh HOHOB Fe?’ jerko okucmathes.
Fe(OH), nposiisier ocnogusie, Fe(OH); — cnmabo amgomepnvie cBoCTBa, T.€.
ruapokcun xene3a(Ill) Gonee cnaboe ocHoBanme, yem ruaporcun xenesa(Il).

B opraHuame B3pocrnoro 4enoBeka okono 4-5 r xenesa. >Xeneso —
CoCTaBHas YacTb remornobrHa KpoBu, NEPEHOCSILLIETO KUCNopoa U3 ner-

KUX K knetkam. MHorve depmeHTbl — coeguHeHus xenesa. Hanbonee
Goratbl ene3oM neveHb 1 ceneseHka. Npu ManokpoBUM pekoMeHayT
nuwly, 6oratyto xxenesom (rpeyky, a6noku, NMcTbs canata).

* 351eMeHTbl NO6OYHbIX noarpynn ¢ rematut ¢ cCUgepuT ¢ HaMmarHu-
YyunBaHue * poaaHUA Kanusa ¢

— lNMpumeHeHne u NnpoBepka 3HaHUN

1. ITo kakoii cxeMe KeJjie30 He MOsKeT 00pa3oBaTbCA?
A) Fe;Os+ H, 4 B) Fe;03 + Al - C) Fe;04 + Al
D) FesO4t+ Cu — E) Fe;04+ CO ——
2. C n1oMombI0 KAKOI0 BelllecTBA MOKHO onpeeauTh nonbl Fe?" nu Fe** B pacTtope?
A) H2S04 B) KOH C)KCl1 D) HNOs E) Ch

3.3aBepumTe cXeMbl H OTMeTbTe YPABHEHHs peakiuii, B KOTOpPbIX o0pa3yrotcs couu II-Banent-
HOT0 JKeJle3a.

1. Fe + HNOs(xom.) ——
2. Fe + HCl(koH1.) >
3. Fe + H2SO4(pasz0.) —

4. Fe + H>SO4(xomHI.) ——
5.Fe+Clh——
4. [loyeMy 3J/1eMeHTBI TOOOYHBIX NOATPYNN 4—7-T0 NepHoOAOB Ha3bIBalOTCA d- 1 f-3s1eMenTamu?

5. Ilo xakomy ¢u3uUecKOMy CBOICTBY JKejle3a ero MOKHO OTJIUYUTH OT 0OJIBIINHCTBA APYTHX
MeTaNI0B?

6. Kaxas u3 creneneii okucyieHust +2 i +3 0oJiee XapaKTepHa U1 COeJMHEHHI skesie3a? B kakom
M3 3THX COCTOSTHHIT OKHCJICHHS], COeTMHEHN Kesle3a foJiee yCTOHYNBBI Ha BO3ayXe?

7. Macca ikes1e3HOIl MJIaCTHHBI, ONYLIeHHOH B pacTBOp cyiabdara meau(Il), yBeamunia
Ha 0,2 r. Beluuciaure, CKOJIbKO I'PAMMOB Me/IM BbI1eJIMIIOCH HA MoBepSHOCTH e3H
niaactunbl? A«(Fe) = 56, Ai(Cu) = 64.
8. CocTaBbTe ypaBHeHUs NpeBpalleHUIi.
1. Fe:03 -1 Fe —2 FeCla — Fe(OH) —%5 FeOWS, BeSO4 eCl
2.Fe —' FeCls —2 Fe(OH);s —— Fe:0s (SO N2> Fe(SCN);




n nPOVIBBO,U,CTBO YYT'YHA U CTAIN

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

* Yyzyn — cnnas sicenesa, codeparcawuii om 2 00 4% yenepooa, a maxoice Kpem-
Hus, mapeauya, ocgopa u cepoi.

(kokc + pyaa + dntoc)

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

— MNoyemy B JOMHY (CBepxy)
BHayane noaaroT He pyay, a KOKC?
— Npwn kakom Temnepartype

HauyMHaeTCs BOCCTaHOBMEHME (WeETolo=1,3FcO+ CO, (yp.4)
" =
PyAb!: [Sco, (yp.5)

— MNoyemy B fOMHe Temnepatypa
nogHumaeTcs Bbiwe 800°C?

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

HarpeTbIi 4O
800°C

(a) AomeHHas neyb

UyryH noiy4aroT B domenHou neyu (a). [jis MojydeHus yyryHa B JIOMHY 3arpy-
)aroT 1o ouepenu — BHadane xokc (C), 3ateM cMmech arcenesroli pyowi (Fe,O3 mmu
Fe304) ¢ ghiocom (06b1ano CaCOs). CHuzy noMHbI ogaercs HarpeTbiil 10 800°C u
o0OramieHHbId KUCIOPOAOM BO3ayX. [lon AeHCTBHEM MOJOTPETOro BO3IAyXa KOKC
9K30TEPMHUUYECKHU CTOpaeT, U, TeMreparypa nossiaercs 10 1500°C (yp. 1).

O6pazyrouuiicst CO,, pearupysi ¢ pacKaJeHHBIM yIJIeM, 00pa3yeT MOHOOKCUO ye-
nepoda (yp. 2), KOTOPBIA BOCCTAHABIMBACT OKCHIBI KeJie3a IO CBOOOJHOTO MeTaylia
(yp.3-5; cM. cx. nomHBI). (B BoccTaHOBIEHHH Kelie3a yHacTBYET TakkKe M KOKC).

(1) C+0,—5CO, (2) CO,+C —,2CO

YacTb jxene3a, pearupysi ¢ pacCKaJIeHHBIM KOKCOM H MOHOWL!OO yenepgo
oOpa3yer kapOuy xenesa (iementut) FesC:

(6) 3Fe + C—5FesC

Hapsny c Beleyka3aHHbIMU NPOLIECCAMU,
HUS1, MapraHia, pocgopa u cepbl U3 UX COeTNHEH
B BU/JIE TYTOIUIABKUX MPUMECEH B COCFABE ITyCTOM
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(8) Si0, + 2C—‘ Si+2CO? (9) MnO +C—' Mn+CO?

mycras nmopojaa mycTas noposia
(10) Ca3(POy),+5C—2P+3Ca0O+5COT (11) FeS, ' FeS+S
mycras mopojaa ImycTas rnopojaa

Takum 00pa3zom, 0OpasyrolHecs B X0/Ie IOMEHHOTO ITpoliecca KpemHul, ¢ocgop,
cepa u mapearey, a TAKKE YyeMeHmum u yenepod, PAcTBOPSSICh B PACIUIABICHHOM
XKelese, 00pazyIoT HCUOKULL YYeyH.

p

» HeBOCCTaHOBMEHHYIO YacTb MYCTOM NOpoabl yaansaoT ¢ NoMo-

Lbto dortoca B BUae wiakos. Ecnv nyctas nopofa COCTOUT U3 AMOKCUAA KPEMHUS, TO
B ka4yecTBe htoca UCNONb3YHT U3BECTHSIK UM AONOMUT (M HaO0GOPOT):

CaCOs; 'y Cca0+ CO21 CaO + Si0, —» C(aSiO;
¢uroc Hym mopoga  IUIAK
CaCO;-MgCO; +  28i0, —'> (CaSiO; + MgSiO;+2C0O,T
uroc (mosoMur) mmycTas nopoaa IIaK

O6pasyloLmecs nerkonnasBkue LWakM, cobmpascb Ha NMOBEPXHOCTM YyryHa, 3alim-

LLLAKOT €ro OT OKUCTIEHUS.

Bbixogawmin U3 goMHbI ra3 HasbiBaeTcst 0oMeHHbIM 2a3om. OH coctonT u3 CO, N2 n

COs2. Ero ncnonb3ytoT B pereHepaTtopax 4ns HarpeBaHusi BO3ayxa, BAyBaemMoro B JOMHY.

[na yckopeHusi peakumin, NpoTeKaloLwmx B JOMHE, BbINOMHSAETCA crieaytoLlee:

1. Bo3dyx, s0ysaemnbili 8 doMHy, o602aujaemcsi KUC/I0pOJOM U Hazpesaemcsi 8 peae-
Hepamopax.

2. B domHy, Hapsidy ¢ 8030yxom, e0ysaemcsi U NpUpoOHbIl 2a3 (CH4); 8 pesynbmame
8 doMHe ysernu4ugaemcs KoHUeHmpauusi egoccmaHosumers (CO) u doronHumens-
HO rosierisemcsi Ho8bIl soccmaHosumeris (Hz):

»C0o; + C -5 2C0

I
CH4+202 —1 CO2 + 2H20
H0 + C -1 CO+H
3. Pyda o6ozawaemcsi.

4. Yacmuupi pydbi, Kokca u ¢priroca obpabamsbigaromcs 00 obpa3osaHusi KyCcKo8
onpederieHHbIX ONMUMaJibHbIX Pa3vMepos.

Takum 06pa3om, cywyHocms (Xumuueckas) OOMeHHO20 nPoyecca cocmoum 6 80C-
CMAHOBNIEHUU JHCeNe3HOU PYObl MOHOOKCUOOM Y2nepooa.

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

Tapeu OTOILICHUSI.
B coctage 6en020 uyeyna yrieposi COOEPKUTCS B BUJIC HeMeHTHweHB i gyT
B OCHOBHOM HCIIOJIB3YIOT JIJISL TPOM3BOJICTBA CTAJIH.
e Cmansy — cniag scenesa, cooeprcawmuii om Ogy oo 2 epooa Manvl
Konuwecmeax opyaue npumecu (Si, Mn, S, P).
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NeaTenbHOCTDb MpouzBoacTBO CTanu U3 YyryHa

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

— 'ne bonblue maccoBas Aons xenesa — B ctany unum yryHe? OBocHyinTe Ball OTBET.

— Kakve Tunbl okcnaoB obpasyroTcs B xoge npounssodcTea ctann? MNMoyemy?

— Kakvie Tunbl — 3K30- unv SHAOTEPMUYECKME peakLn, B OCHOBHOM, npoTekatoT? [Noyemy?
— Kak BnusieT npucyTcTeume yrnepoga Ha CBoWCTBa ctann?

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

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

OCHOBY IPOM3BOJICTBA CTAIIM COCTABJIAIOT HIDKEIIPUBENEHHBIE peakunu. Creny-
€T OTMETUTbh, YTO IOCKOJBKY B XOJ€ Ipolecca 00pa3yercsi MHOTO OKCHAA XKelle-
3a(Il), To oH TaKxxe, HapsALy C KUCIOPOAOM, YHaCTBYET B OKUCIIEHUH MIPUMECEH:

2C+ 0, -Y,2C0 2Mn + 0; -4 2MnO Si+ 0, -5 Si0,
4P + 502# 2P,05 S +0, t, SO, 2Fe + O, —t ,2FeO

Oxcunsl kpeMHEsI 1 hocopa yaaIsroTCs ¢ TOMOIIBIO H3BECTHIKA B BHJIE MIJIAKOB:

CaCOs+Si0; —» CaSiO; + CO,T  3CaCO; +P,05s —— Ca;(PO,), +3CO,T

1aKk mJaK

s momHoTOo BOCcTaHOBNEHHMA okcuaa ckenesza(ll), B pacruiaBleHHYO CTallb
JI00ABJISIFOT BOCCTAHOBUTEIH, HATIpUMED, peppomapeaney (vmu Gpeppoxpom). deppo-
Maprasell, CIIjIaB JkeJe3a ¢ MapranieM. MapraHen, OTHUMas KUCJIOPOJl y OKCHa JKe-
ne3a(Il), npespamaercst B okcun mapranna(ll) u, coenunssics ¢ SiO,, ynansercs B
BUJIE [IUTAKa:

FeO + Mn —> MnO + Fe MnO + SiO, —*> MnSiO;
N e’
I1aK

N3 4gyryHa cTanb MOIy4aroT TPEMsl CHOCO0AMH — MAPMeEHO8CKUM, KUCTOPOOHO-
KOHBEPMOPHBIM U 37IeKIMPOMEPMUUECKUM.

Mapmenosckum cnocobom TPOLECC OCYIIECTBISIOT B MAapTCHOBCKHUX I€dax,
COCTOSIIIMX M3 BAaHHBI U 4-X pereHeparopos. i HOAJNEPKAHUS BBICOKOH TEMII
patypsl (1700-1750°C) B BaHHe HaJ Yyr'yHOM CXKMTAIOT roproumii ra3. B
COJIEpPIKaIYI0 JKUAKUHA 9yT'yH, JOOABISIIOT TaKXKe KeJIe3HbI gV p

ciydae B okuciennu npumeceit ayryna (C, S, P, Si) ygacTByeT M I CIIO
JKalUc B OTUX 100aBKax.
y

[IpenmyIiecTBO MapTEHOBCKOTO CIIOCO0a, TI0 CPABHECHUIO,C JIB yT
co0aMu, COCTOUT B TOM, UTO TPOIIECC epepabOTKHN IyT »KHO JI KOHTP
pOBaTh U MOJYYaTh CTATH PA3IMYHBIX MapOK. OJKUTSWLHOCTD PO 6-8

qacoB.
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[IpenmyIecTBo Kuci10poOHO-KOHBEPMOPHO2O CIIOCO0A COCTOUT B TOM, YTO OH
skoHOMHU4eH. Heob6xonumas st npouecca temneparypa (1700-1750°C) noctura-
€Tcsl B pe3yJbTaTe IK30TEPMUIECKUX PEAKIM OKMCIICHHS IPUMECEi U B KOHBEPTOPE
CKUTaHHe TOIuMBa He TpeOyercs. Ilo CpaBHEHHIO ¢ MapTEHOBCKUM CIIOCOOOM,

MIPOIIeCC 3aKaHIMBACTCS OBICTpPEE.

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

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

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

/aa\
4 % Kunkuit uyrys
/ N

- Bo3nyx+02

KucnopopgHbin
KOHBepTOp

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

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

_ NMpruMmeHeHUe n npoBepKa 3HaHUN

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

1. ¢pmroc
A)1,2,34

2. Xene3Has pyaa

B) Tonbko 2 C)234

3. nurak
D) 1,2,4

4. KOKC
E)1,23

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

A) Fe:03— FeO — Fe

B) Fe203— FesOs— Fe

C) Fe203— Fe304— FeO — Fe

D) Fe:03— FeO —»Fe3;0s—»Fe  E) Fe203— Fe;0s— FeoO3— FeO — Fe

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

Hecca mMoJIy4YuTh YUCTOC JKene30?

4. KakxoBa poJib ¢uiroca B 1oMeHHOM nponecce? Ecin skesie3Hast pyaa B BUje IyCTOi JI0po
COeP:KUT U3BECTHSK, TO YTO CJIeAyeT UCIO0JIb30BaTh B KauecTBe ¢uiioc

5. Ilepeuunc/iuTe OTIHYMTEIbHBIE 0COOEHHOCTH TPeX Coco00B nepepadoTKU




ME,D,b, LIUHK U XPOM

9 — MNoyemy anekTponpoBoAa, TeNNIOOOMeHHbIe annaparbl U3roTaBnMBaloT U3 Megu?
@ —TMouyemy psaa yKpalleHWI M3roTaBNMBalOT U3 CNJlaBa Meay C ONIOBOM — GPOH3LI?

[eaTenbHOCTDb HekoTopble xumunyeckue CBOWCTBa Megun

OGecneyeHne: MeaHbIi MPOBOA, CMMPTOBKA, COMNSAHasA KWACNOTa, MOPOLLUKA MEAN 1 cepbl,

npobupka, cTakaH, Boaa.

Xopn paboTbi:

a) HarpenTe MeHbI NPOBOA Ha CNMPTOBKE, NMOKa €ro MOBEPXHOCTb HE NMOKPOETCH YePHbIM
HaneToMm, 1 OnycTuTe B COMSHYIO KUCMOTY, CreAs 3a TeM, YTO NPOUCXOAUT.

b) cmecb nopoLukoB Meau u cepbl Maccon npumepHo 0,5 r, B npobupke HarpenTte cnvp-
TOBKOW, MOKa He HayHeTCs MraBfieHne cepbl, NOCMe Yero npekpaTuTe HarpesBaHue.
Copepxnmoe Npobupkn nocne oxnaxaeHust nepeckinbTe B BOAY.

O6cyauTte pesynbTaThl.

— MNMoyemy Ha NOBEpXHOCTU MeLHOW NPOBOMOKM 06pa3yeTcs YepHbIn HaneT?

— Y10 NnpoucxoauT C YepHbLIM HANEeToM NPOBOSIOKUN B COMNsiHOM kucnoTe? ovemy?

— HasoBute BeLlecTBO, o6pasytoLleecs U3 meam n cepbl? PacTBopsieTcst nn OHO B Boae?

— K kakvm Tvnam peakumin OTHOCATCH NpoBeAeHHble peakumn? CocTtaBbTe UX yPaBHEHWS.

OrtkpeITHE. Menp U3BECTHA C APEBHENIIINX BPEMEH.

IHonoxxkenue B Ilepuoanyeckoii cucreme M crpoeHue aromMa. Menp pacrio-
JIOXeHa B 4-M niepuojie, modouHo noarpymre [ rpynmsl. DJIeKTpOHHOE CTPOSHUE e
atoma: 1s?2s?2p°® 3s?3p°3d'%4s'. 3a cuer 4s' snekTpoHa Meab MPOABISET CTENEHb
okucnenus +1. Ilpn ydactmm B 00pa3oBaHWM XHMHYECKOW CBSI3M €IIE€ OJHOTO
anekTpona (oHoro u3 3d-), Meb NPOSBIISET CTEICHD OKUCIICHUS +2.,

Haxoxnenue B npupoae. Menp B pupojie BCTpeUaeTcs, IMaBHBIM 00pa3oM, B
BHJIE coeqnHeHM. Baxkueimue ee muaepaisl — kynpum Cu,0, mednwiti bneck Cu,S,
meouwiil korueoarn CuFeS,; u manaxum (CuOH),COs. MHorna Meas BCTpedaeTcs B
CBOOOJHOM COCTOSIHUM — B BuJe caumkos. B AzepOaiiiykane Melb BCTpedaeTcsl B
ocHoBHOM Ha Dunm3uaiickom u KenabekckoM MeCcTOpOKIACHUSIX.

MuHepanbl Mmegu:

a— manaxut

b — MeaHbIN konYeaaH

C — usgenve 13 Manaxuta

-

Monyyenune. B npoMBIIIZIEHHOCTH Meb MONYYalOT U3 MEJ 01¢
CTaguM: BHavaje MeAHbli Oneck CuxS mpeBpaliaercsi B OKEUA D,
nanee pearupyet ¢ m30b1TkoM Cu,S:

2CwS + 30, 15 2Cw,0 + 280, T Cu8 -, 6C

2 +
s mommydenust 6osiee 9ucToi MEA# MCTIOINB3 T SJICKTP
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duzuyeckue cBoiicTBa. Menp — MIACTUYHBIA METaJlI CBETJIO-PO30BOIO LIBETA,
JIOCTaTOuHO MATKH. OH OTHOCHTCA K TsKelbIM (p=8,96 I/cM’) M TYroIIaBKUM
(tnn=1083°C) meTamraM. Meb XOpOIIIO MPOBOIUT JIEKTPHUIECTBO.

Xumuueckue cBoiicTBa. Ha cyxom Bo3ayxe v ipu 0OBIYHON TeMIiepaType MeIb
He u3MeHseTcsa. [Ipu BBICOKMX TeMIlepaTypax OHa pearupyer ¢ MPOCTBIMH U
CJIOKHBIMH BelIeCTBAMHU. M3 KHCIOT MeJp pearupyeT JHIIb ¢ KHCIOTaMH-OKUCIIHU-
TeIsIMH (230THOM M KOHIIEHTPUPOBAHHOMN CEpHON KHUCIOTaMH):

Cu+ChL-1, CuCl, 2Cu+ 0,15 2Cu0 Cu+S -5 CuS

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

* Ha BnaxHom BO3ayxe, B pesynbTaTe OKUCMEHUS KUCIOopOoaoM
BO3JyXa — Ha MOBEPXHOCTU Meaun obpasyeTcs HaneT 3eNeHOro LBeTa, COCTOSLLNIA U3
ruapokcokapboHata meau(ll) (CuOH)2COa:
2Cu + O2 + H20 + CO2 — (CuOH)2CO3
rugpokcokap6oHaTt meau(ll) (cocTaBHas YacTb Manaxura)

IIpumenenue. Uncras Menp NPUMEHSIETCS AJIsI U3TOTOBJICHHS 3JIEKTPOIPOBOIOB,
Ka0eleid, paCTBOPHMBIX aHOJIOB (3JICKTPOJIOB),  TAKXKE B TEINIOOOMEHHBIX araparax.
OHa HCIONTB3YETCs B MPOU3BOCTBE PA3IMUHBIX CIDIABOB (JIaTyHB, OpOH3a U 1Ip.).

Mennsriii kynopoc CuSO4-5SH>0O uenonb3yrot aist 60pb0bI € CEILCKOX03SHCTBEH-
HBIMH BPEAUTEISIMU.

= noqemy ONA 3alUTbl MeTanIM4ecKux u3genum ot KOppO3nn nx noBepxHoCTb
NOKpPbIBAKOT LUHKOM?

,ue;lTeJ'leOCTb B3aumopgencTBMe LIMHKA C KUCNOTaMU U Wenovyammn

[

O6ecneyeHue: ABe NPOOMPKN, KOHLIEHTPUPOBAHHAS CONAHAs KUCNOTa, KOHLEHTPUPOBaH-
HbIn pactBop NaOH.

Xop paboTbl: B ogHy 13 AByx NpobuMpokK, COAepKaLLmMX No OQHON rpaHyne uuHKa, Hanen-
Te 2—3 M COMSHOM KUCNOThI, B APYryto — CTorbkKo e pactBopa NaOH u HabnioganTe 3a
NPOVCXOAALLMNM.

O6cyauTe pe3ynbTtarhl.

— Kakve BusyarnbHble n3MEHEHUsi MPOCXOANNN B KaXKO0N Npobupke?

— Kakoe CBOWCTBO LiMHKa OTpaxatoT ABneHus, npousoLealume B npobupkax?

— CocTaBbTe ypaBHEHWS peakuuin, KoTopble Bbiny oCyLLEeCTBAEHbI.

OTtkpsiTHe. [{UHK B BU/IE CIIJIABOB C MEJbIO U3BECTEH C JIPEBHEHIIINX BPEMEH
B Ilepuoguueckoii cucreMe IIUHK PacCHoOJOKEH B 4-M TEpuUoQ,
noarpymnmne Il rpynmel. D1eKTpOHHOE CTPOCHUE €ro aToMa: lsz2s22p6¢
CreneHb OKMCJICHUS IUHKA B COCAMHEHUSX 12.
Haxo:xnenue B npupojae. [[luHk B mpupojie BCTpedagrcs




Ioay4yenue. B mpoMBIIUIEHHOCTH IIMHK MOJIYYAI0OT U3 chanepuTa B 2 CTAANN:
2ZnS + 30, 2Zn0 +2S0,T ZnO+C -, Zn+COT

®dusuueckue cBoiicTBa. LIFHK — TerkomaBkuii (t,=419,5°C), Tsoxensiii (p = 7,1 r/em’)
IIBETHOH MeTayut roiryboBaTo-cepedpurcroro msera. [1pu oOsraHOM TeMIepaType oH
xpynkuii, mpu 100 — 150°C nerko npokateiBaercs B JucThl. Beime 200°C muHk
CHOBA CTaHOBUTCS XPYITKHM.

Xumnueckue cBoiicTBa. [Ipy OOBIYHBIX YCITOBUSIX ITUHK OKUCIISETCS KUCIOPO-
JIOM BO3JlyXa U MOKPBIBACTCS MPOYHON OKCHIHOM TUIeHKOM. [IieHKka mpu 0OBIYHBIX
YCIIOBUSIX 3alUINACT LIMHK OT €ro JajJbHEHIIEero OKUCICHHUS U B3aUMOJEHCTBUS C
Booi. [Ipn HarpeBaHuM MUHK pearupyeT ¢ MPOCTHIMU M CIOKHBIMHU BEI[ECTBAMHU:

Zn + Cl—t, ZnCl, Zn + S_t,7nS
2Zn+ 0, 27Zn0O Znpack) + HaO(map) — ZnO + H,T

W3 pa3baBieHHOW CEpHO KUCIOTHI IIMHK BBITECHSET BOJOPOA; C KOHIICHTPH-
pPOBaHHOI KHMCIOTOM, B 3aBHCHMOCTH OT YCJIOBHH — KOHIIEHTpAallMd KHUCIIOTHI U
TeMIepaTypsl — IUHK pearupyert, Belaends HxS, SO, nmu S:

37Zn +4H,S0s —537ZnS04 + SY + 4H,0

C KOHIICHTPHUPOBAHHON a30THOM KUCIIOTOM IUHK pearupyeT, Beiaesis NO:

3Zn +8HNO; —3Zn(NOs), + 2NO™T + 4H,0
Kak u aJIIOMPIHI/Iﬁ, OUHK pearupyer € KHUCIOTaMH U MICIIOYaMH. B 06eI/IX
peaKkuusIX BEIAEIIETCS BOOJOPO:

Zn + 2HCI 225 7nCl, + H, P Zn + 2NaOH _cmasaeine | Na 700, + H, T

LHKAT-HATPpUA

Zn + 2NaOH + 2H,0 —¥<5 Na,[Zn(OH),] + H,T

TeTParuAPOKCOIMHKAT HATPHS

OKcu ¥ THIPOKCHU]I IIMHKA — aMQOTEpHBIE COCTMHEHUSI.

Ipumenenusi. ITockonbKy, okcuaHas MJIeHKa, oOpasyromascs Ha MOBEPXHOCTH
LIMHKA YCTOMYMBA [10 OTHOIIEHHIO K KMCIOPOAY BO3yXa 1 BOAE, TO IMHK UCIOIB3YIOT
B Kaue€CTBE 3al[UTHOI0 MOKPHITHS OT KOppo3uu. 13-3a XpymKOCTH IIUHK IPUMEHSIETCS
B OCHOBHOM B BHJIE CIIJIaBOB, HAallpUMep, B BUJE JAaTyHU — CIUIaBa ¢ Meapto. ZnO
NPUMEHSIETCS B KauecTBE 0EJI0i KPacKu — YuHKo8bix Oenu.

OnpeneasiioT MoHbl Zn>" B pacTBOpe MO BHINAJEHUIO GEIOro Ocajka THAPO-
KCH/Ia-IIMHKa IO JCHCTBUEM IIIEI0YH, PACTBOPSIOMIECIOCS B U30BITKE LICTIOYH:

AR N LMKk BxoguT B cocTaB 6onee 200 depmeHToB. OH
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— Moyemy B Nnpon3BoACTBE CNMAaBOB LUMPOKO MCMOSb3YIT XPOM?
— B 4yeM cocTOUT posib XpOMa B HepkaBeloLen cTanu?

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

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

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

CreneHb OKMCJIEHUS XpOMA B COCTUHEHUSAX, B OCHOBHOM, 12, +3 1 +6.

B Ilepuoauyeckoii cucreMe XpoM pPacIoyiokeH B 4-M mepuoje, moOodHOM
noarpynne VI rpynmbl. DIeKTpoHHOE cTpoeHue ero atoma — 1572s2p®3s?3p°3d4s!.

Haxoxnenne B npuponge. XpoM B MPUPOAE BCTPEUAETCS] TOJIBKO B BUAE COEAU-
HeHnH. Baxxaelmmii ero MuHepan — xpomucmolii scene3nsax unn xpomum sxcenesa (11)
FeO-Cr,03 [umn Fe(CrO,):]. B mpupone oH Takke BCTpedaeTcs B BHIAE OKCHIA
xpoma(lll) u apyrux ero coequHEHNH.

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

FeO-Cr,0; +4C -1 Fe+2Cr +4CO?T Cr,0; + 2A1 -5 ALO; + 2Cr

deppoxpom

dusznyeckue cBoiicTBa. XpoM — METaJll CEPOBATO-0EIOr0 [[BETA C METAIIHYE-
CKHAM OJIECKOM; XOPOIIIO MTPOBOJUT IEKTPUIECTBO U TETI0. OTHOCHUTCS K TSKEIBIM
(p = 7,19 r/cM®) u TyromnaBkuM (ty, = 1890°C) Metamiam. XpoM — camblii TBepbIii
MeTaJll.

Xumnuyeckue cBoicTBa. [Ipy 0OBIYHBIX YCIOBHUSIX MOBEPXHOCTH XpOMa MOKP,
BaeTCs, OYCHb YCTOWYMBOM K KOPPO3UH, OKCUAHOH IieHKoi Cr,O
BJIAYKHOM BO3AYXE€ XpOM HE IMOJABEPraeTcsi M3MEHEHHIO. A30THO
POBAHHOI CEpHOM KHCIOTaMHM XpPOM MAacCHUBHpyeTcs (B 3THX

2Cr + 6H2SOu(xonm) —Ls Cra(SO4); #8S02
Cr + 4HNOs(xonn) — Cr(NO3);
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ComnsiHas u pa30aBieHHas cepHasi KUCIOTHI ¢ XPOMOM PEarupyroT CITYCTs HEKO-
TOpOE BpPEMS — NIOCJIE€ pa3pyLUEHUs] OKCUIHOMN TUICHKHU:
Cr + H>SOs — CrSO4 + H, T Cr + 2HC] — CrCl+ H,T

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

4Cr + 30, -229°C 4 7C1,0;4 2Cr +3Cl, -1 2CrCls

U3 oxcunos u ruapokcunoB xpoma CrO u Cr(OH), nposiBiisitoT ocHoBHBIE, Cr203 1
Cr(OH); — amdotepnsie, CrOs, H,CrO4 (xpomoBas kucnora) u HoCr,O7 (muxpomoBast
KHCIJIOTa) — KUCJIOTHBIE CBOMCTBa. Hanmpumep,

Cr(OH); + 3HC1 — CrCl; + 3H,O Cr(OH);3+ 3NaOH — Na3[Cr(OH)g]
CrO; + H, O — H,CrOy4 2CrOs + H,O — H,CrO4

CrOs — cunvnouii oxuciumens. Hanpumep, ey €ro CMOYUTH STHIIOBBIM CITUPTOM,

TO B Pe3yJbTaTe SHEPIHYHOTO OKHCICHUS
o xpona, pearnpys ¢

cnupT Bocruiamensercd, a CrO3; BoccTaHaB-
WHCYNMHOM, 06ecrneyvnBaloT NepeHoc

FTII0KO3bl U3 KPOBU B KMETKM. VOHbI muBaercs 10 Crz0s.

XpOMa perynmpytoT akTUBHOCTb HEKO- IIpumeHenne. XpoM NpUMEHSIETCS JJid
TOPbIX PEPMEHTOB, MOHWXAIOT apTe- MOJIy4YCHHSI TBEPABIX, HEPIKABCIONMIUX CTa-
PUarnbHOE AaBNEHNE, yMeHbLIatoT JIEH, a TaKKe Uil XPOMUPOBAHUS Pa3iivy-
HYBCTBO CTPaxa, BO30yKAeHNS. HBIX CTaJbHBIX M3aenuid. CruiaBel Xpoma ¢
Yenosek nony4aet XpoMm, B OCHOB- al : p

HOM, U3 NULLY 3KMBOTHOIO NMPOUCXOX- BBICOKUM OJJICKTPUYCCKUM COIIPOTUBJICHU-
AeHVsi, — pbibbl, MEYEH, KPEBETOK, @ €M, HAIpPHUMEp, €ro CIUIaB ¢ HUKEIeM —
TaKKe 13 NULLIN pactUTesIbHONo HUXpOoM, TIPUMEHSIOT JUIS HW3TOTOBJICHHS

MPOUCXOXASHUS — CBEKTL!, AHMEH. ANEKTPUYECKUX HarpeBaTelIbHBIX MPHOO-

poB. CoeMHEHHSI XpOMa — XPOMAMbl U OUXPOMAmbl — IUPOKO TPHUMEHSIOTCS B
Ka4eCTBE OKHUCIUTEICH.

* ManaxuT * MegHbIN 6neck * aMcoTepHOCTb * LMHKOBLIe Genuna °©
ctheppoOXpOM ¢ XpOMOBasA U AUXPOMOBaAsi KUCNOTbI®

- MpumeHeHMe 1 NpoBepKa 3HAHUM

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

[
1. Kakoe coequHeHne Meau He BCTpeyaeTcs B mpupoae?
A) Cu:S B) CuSO0:; C) Cu20 D) CuFeS:2 E) (CuOH).COs
2. YKkakuTe oIM004YHO€e BHICKA3bIBAHUE OTHOCUTEIbHO MEIH.
A) muiacTUUHBII MeTaI B) tspxenbiii metamn C) TyromnaBgiii METAILI

D) snemenT ri1aBHOM moarpynisl  E) XOpoIIIo MpOBOAUT 3IEKTPUIESCTBO

3. 3aBepuInTe cXeMbl peaKI U,
l.Cu+Clh—> 2.2Cu+ 02— Cu
t

3.
4.Cu+ HNOs(komi) —' ...+ ... +2NO:T 5. Cu 4H2S04 ) b
4. CocTaBbTe YpaBHEHMA MOJYYECHHUSA MEIHU B IPOM HOCTH MEJIHOIo
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5. Ykaxure 06;1acTH NpUMeHEHNsI MeIN U ee COeIMHEeHMI.
1. 2NIEKTPOTEXHUKA 2. U3rOTOBJIEHUE PACTBOPUMBIX aHO/I0B
3. IPOM3BOICTBO CILUIABOB 4. BOCCTAaHOBIICHUE OKCHIOB METAIIIOB
5. 6opr0a ¢ BpeAUTENSIMH PaCTeHUN

6. CocTaBbTe YypaBHeHHsI NIPeBpPallleHMIA.

Cu— Cu(NOs), —2— Cu(OH), —— CuO —— Cu—>- CuCl
[
7. Kakoe ypaBHeHHE COCTAaBJEHO HEBEPHO?
A)Zn+S ' ZnS B) Zn + Cl — ZnCl C)2Zn+ 0, —527Zn0
D) Zn + 2H>0 —5 Zn(OH)>+ Hy T E) Zn + 2NaOH —' 5 Na,ZnO, + H,T

8. Ykaxkurte cxembl MOJTYYCHHUSA MEIM M IIHHKA B MPOMBINIJICHHOCTH COOTBETCTBCHHO.

Cu,S +H
L CuS—ErCw0—"ga>Cu 2. CusS —g5>Cu:0 — o> Cu

+0 +Fe +0, +C
> > 2
3.ZnS -0, ZnO ~TFe,0] /n 4.7nS ~s0, ZnO_—CO> /n
9. COCTaBbTe YpaBHEHUSA pea]cum‘/i, KOTOpPbI€ NIPOTEKAKT NMPH Oﬁbl‘{HLIX YciaoBusx.
1. Zn + NaOHp-p —X€ 2. ZnO+ KOH + H,0 —22€
3.Zn + HClpp —225— 4. Zn(OH)>+ KOHp-p —22<—

10. Yo BepHO A5 HMHKA?
1. HOH Zn?* ONPENENSIOT UIENOYB0 2. TUIIMYHBIA METAIUT 3. BXOJUT B COCTAB GPOH3BI
4. BXOIUT B COCTAB JaTyHH 5. ero OKCHA BXOAUT B COCTaB OEIOH KpacKu

11. CocTaBbTe ypaBHeHHs! IPeBPAILECHUIA.
Zn -1 ZnS -2, ZnCl, — ZnSO4 —* Zn(OH)> —-> Nax[Zn(OH)4]
12. Yka:kuTe NpupoAHbIe COeMHEHNs IIUHKA U XpoMa.
1.ZnCOs  2.ZnS 3.ZnClz 4.Cr203 5. CrBr; 6. FeO-Cr203

13. Yto 00111€r0 B 3JJeKTPOHHOM CTPOEHH aTOMOB XpOMa U Mequ?

14. Yka:kute omin604Hoe BbICKa3bIBaHHEe. XPOM ...
A) ycTOIUUB K KOPpO3UH B) TspKensiii MeTann
C) TyromiaaBkuii MeTaI D) camblii TBepIIbId MeTaILT E) msrkuii metann

15. 3aBepuuTe cxeMbl peaKIuii.
1.Cr+CL— 2.Cr+HCl—  3.Cr +HSOs(pas6.) ——
4. Cr+ HaSOu(konr.) ——  +S0.T+... 5. Cr+HNOs(konu) —» + NOT+...

16. Onpenenurte BepHbie BHICKA3bIBAHMS.
1. CrO — ocHoBHO#1 okcun 2. Cr203 — kucnotHeii okeupx 3.Cr(OH)s — amdoTtepHsIit okcun
4. CrOs;— o0pasyet XpOMOBYIO 1 JJUXPOMOBYIO KUCIIOTHI
5. 9UCTBII XpOM B POMBIIIIEHHOCTH MTOIYYAI0T METOIOM AIFOMHHOTEPMHHI

17. CocTaBbTe YpaBHEeHHS MpeBpalleHUIA. '

Cr2(SOs)s —— Cr(OH)s —2— Cr0s—— Cr —— CrCls

18. Iepeuncaure oduue Gpu3nyecKHe U XMMHYECKHE CBOICTBA OKCHIOB: Al Fe:O3n
Cr20;:. CocTaBbTe ypaBHEHHsI COOTBETCTBYIOLIUX PeaKIUid.
19. Hanmmure pegpepat Ha Temy “MeTa/liIbl B OpranuzMe qwx JIOrudecKast p
OYHb|
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I-IPAKTI/ILIECKAH PABOTA - 1.
CBOWCTBA METAIJIOB U UX COEOUHEHUN

T onwr 1)

B3anmopneiicTBe HUHKA, Kejle3a M MeIM C COJITHOH M pa30aBJIeHHOM
CEepPHOM KUCJIO0TAMH.

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

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

Oocyaunre pe3yJbTaThbl:

— Kaxkoif meTamn 601ee 3HEPTUIHO PearupoBajl ¢ KUCIOTaMu?

— Kakue npusHaky XUMHUYECKOH peakiy Bbl HAOIIOJaIH B IPOBEACHHBIX ONbITaX?

— Kaxkoif MeTann u3 KUCIOT He BBITECHUI BOAOPOA?

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

T onwr |2

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

T onwr 3]

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

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

T onwr [5)

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

RO
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L1
L] ososwanune sananws

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

2. Kakas cxema, cocTaBjeHHas s xkee3a (M), omubouna?

A)M + 0, P MO B) M + CuSO4— MSO, + Cu
C) M + HNOs(xon.) nc, TTACCUBHPYETCS D) M + HyO(maps) ——s M304+ H,T

E) M + H,SOs(konm) —22-C 5 My(SO4)s + SO, T+ H,0

3. Kakoe BoIpaxenue oun6o4no aias uona Fe¥*?
A) MOXHO OIPEACTUTh POAAHUIOM KaJIns B) MOXHO onpeienuTh MIeT0YbI0
C) THAPOKCHI €TO HE pearupyeT C MIEIIOYBI0 D) rugpoxcun ero — Oypsrit ocamok
E) pacTBoprMBIE COU MOJBEPTalOTCS THAPOIU3Y

4. l'[epemm[nTe CX€MbI B T€Tpaab U 3aBePHINTE UX.

1.Fe+ H,O+ 0O, — 2. Fe + HyO(napsr) LN 3. Fe + HSO4(xon.) _ty
20°C
4.7Zn + HQO(HapLI) LN 5.Zn+NaOH 6. Zn+tNaOH+H,0 ——>
5. YkaxkuTe BepHble BhIPasKeHUSI.
. B JIOMEHHOM TIE€YN MPOTEKAIOT PEAKIMN OKUCICHUS 1 BOCCTAHOBICHHS
. B JIOMEHHOW TIEYH IPOTEKAIOT PEAKIINHU 3aMEILCHNUS, PA3TIOKECHIUS U COCTMHEHUS
. BAyBaHHUE MIPUPOTHOTO ra3a BMECTE C BO3AYXOM HE BIMACT Ha JOMEHHBIH Iporiece
. B IOMHE [IJIaK IPeA0XPaHsIeT YyTyH OT OKHCIICHUS
. B COCTaBe JUTEHHOI0 UyTyHa yIJIEpPO ] HAaXOAUTCS B OCHOBHOM, B BHJIE IIEMEHTHUTA

[ I S S

6. l'[epemmjnTe CX€MbI B T€TPpaAdb U 3aBEepPUINTEC UX.

1. Cr + H2SO4(pas6.) = 2.Cr+HCl—»  3.Fe(OH),+ H,O + O, —>
4.Fe,0; —9 . 299, 99, Fe + copt
-CO, -CO., -CO,
7. Yka:kuTe BepHble BbIPasKeHUsI.
. MeJIb — TYTOIUIaBKHH METaJlI
. ipu 20°C Menp Ha CyXOM BO3AyX€ HE OKHCISETCA
. MEJIb pearnpyer ¢ a30THON M KOHIIEHTPUPOBAHHOH CEPHOM KUCIOTAMH
. ipu 20°C XpoM maccuBUpPYeTCS KOHIICHTPHUPOBAHHOM a30THON KHUCIOTON
. COEIMHEHUSI IBYXBAJIEHTHOTO XpOMa — CHIIbHBIE BOCCTAHOBUTEIN
. CrO3; — CUIBHBIN OKHCIUTENH

8. YkaxuTe COOTBETCTBEHHO COJIM METAXPOMUCTOI, XpOMOBO# M AUXPOMOBOIi KHCJIO0
1. Na,Cr,04 2. NaCrO, 3. Na,CrO,4 ’
9. C kKaKMMH BelleCTBAMHU IIUHK BCTYNAeT B PeaKIuI0?
e3za(ll),
€X0,

AN AW

1. H,O 2. HCl 3. KOH 4.0, 5MMgS

10. ITpu MOTHOM BOCCTAHOBJIEHHH 9 T CMeCH, COCTOSIIIEH U3 K a M OKCHI
0bL10 mosy4ueHo 7,4 1 xesie3a. Beruucaure MaccoB 0110 ( eje3a
cmecn. A(Fe)=56, A, (O)=16.
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HEMETAIbI

m OELLI,AFI XAPAKTEPUCTUKA HEMETAIIIOB

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

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

TR [ I gl OTHOCMTENLHO 3NIEKTPOHHOIO CTPOEHUsSI aTOMOB HEMETANNOB

Ha ocHoOBaHMM 3NeKTPOHHOro CTPOEHMA aTOMOB OTBeTbTe Ha BONPOCHI.

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

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

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

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

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

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

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

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

1A A A IVA VA VIA VIIA VIIA
1 | (H1s") HemerTannsol H He 1s?
ns2np’ ns2np? ns’np? ns2np* ns?np® | ns2np®
2 | B rnaBHbIx noarpyn- B c N o F Ne
3 | nax paguycel ato- Si P [ cl Ar
MOB yBeJM4YnBaoT-
4 | cq, anektpooTpuLia- As Se Br Kr
5 | TenbHOCTb YbbIBaET, Te | Xe
HemeTannmyeckme
8 | ceoiictea ocnabns- At Rn
7 0T.

>
>

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

2. Oco0eHHOCTH CTPOEHHSI ATOMOB HEMETAJLJIOB.

B aromax Hemeramios (kpome Oopa B) BHemIHMI HEpreTHUECKNA YPOBEHD WIIH
3aBepIleH, WK OJM30K K 3aBeplucHHo. Hanmpumep, cTpoeHHEe BHEUIHETO YPOBHS
aTOMOB 61aropoHbIX ra3oB — nsnp® (y reus 1s?), ragoreHos — ns’np’, 3IEMEHTOB
VIA noarpynms! (XalbKoreHoB) — ns“np*,

[Ipu u3MeHeHUN 3NEKTPOHHOTO CTPOEHUS aToMa, METAIIMYECKHE U HEMeTaJlIu-
YecKHe CBOIMCTBA AIIEMEHTa M3MEHSIOTCSI, KaK 3TO yKa3aHo B Tabimue 12.1.

3. Oco0eHHOCTH CTPOEHMS NMPOCTHIX BelleCTB HEMETAJLJIOB.

[IpocThie BerecTBa HEMETANIOB B TBEPAOM COCTOSIHUM MMEIOT KaK MOJEKYJsIp-
HOE€, TaK U HEMOJIEKYJIpHOE cTpoeHue. K mpocThIM BellecTBaM MOJEKYISIPHOTO
CTPOCHHUSI OTHOCSITCS TaJIOT€HbI, KMCIOPOJ, BOIOPOA, a30T, 030H O3, Oenbiit ¢ocdop
P4, kxpucTammueckas cepa Sg 1 Ap. B HUX CHITBI TPUTSDKEHUS MEXKAY MOJIEKYJIaMH,
PacIoNOKEHHBIMH B Y371aX UX KPUCTAJUTHYECKUX PEIIETOK, HE3HAYNTEIbHBL, T03TOMY
TaKHe BEILIECTBA XapPAaKTEPU3YIOTCS HEBBICOKMMH TEMIIEPAaTypaMH IUIABJICHUS U
kuneana. Hanpumep, monekyisipHas (Kpuctayumdeckas) cepa (Sg) IIaBUTCS TpH-
MepHo B obnactu 112—-119°C, 6enbiit pocop — npu 44°C, pocThie BeliecTa Bo-
JIOPOJT, 30T U KHCIOPOJ, B3SATHIE B )KHUJIKOM COCTOSHHH, KUISAT B 00JIACTH MHHYC
200-250 °C.

Hemeramnel ¢ HemounekymsipabiM ctpoeruemM (C, Si, B wiu C,, Sin, By) umeror
ATOMHYIO KPHCTAUIMYECKYIO peleTKy. Takue BemecTBa 00Ia1atoT BHICOKOM TBEp-
JOCTHIO WJIM BBICOKOH TeMIlepaTypoil IIIaBI€HHUS; HalpUMep, ajiMa3 — Ccamoe
TBEPJ0€ BEIIECTBO, a rpaduT miaButes mpu 3800°C.

4. Oco0eHHOCTH (PM3MYECKUX CBOMCTB TBEPAbIX BellleCTB HEMETAJJIOB.

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

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




5. Oco0eHHOCTH XHMHYECKHX CBOICTB.

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

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

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

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

Tomnpko (rop mpy B3anMOAEHCTBUY C IPYTHMH ITPOCTHIMHU BEIIIECTBAMH HE OBIBAET
BOCCTaHOBHUTEJIEM.

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

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

C YMCHBUICHUEM 3JICKTPOOTPULATECIIBHOCTH OKUCITUTCIILHBIC CBOICTBA TIPOCTHIX BEIICCTB ociabeBaroT

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

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

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

PH;— H,S — HCI

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

HF — HCl — HBr — HI

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

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

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

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

o6bpaseuy

* OKUCNIUTENbHbIE U BOCCTAHOBUTENbHbIE CBOMCTBA HEMETAIJIOB *
BoAoOpoAHble coeaAunHeHunsa HemeTannos *

_ MpumeHeHMe M NpoBepka 3HAHUM

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

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

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

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

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

7. IlepeuynciiuTe mecTh OHOTeHHBIX 3JIEMEHTOB.

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

9. K kakomy 3/1eKTPOHHOMY ceMeiicTBY (s, p, d, f) oTHOcATCA HeMeTaLIbI?
10. Yero 6oan1ie (%) B 1uTocdepe u 6mochepe — MeTaNI0B HIH HeMETaJIJI0

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



n SNEMEHTbI NOArPYNMbl ®TOPA

OBLIJ,AFI XAPAKTEPUCTUKA INEMEHTOB NOArPynrbl ®TOPA

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

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

[
NeATenbHOCTb BaneHTHble BO3MOXHOCTU aTOMOB ranioreHoB

YuutbiBas pasnuuve B CTPOEHUU BHELUHEro 3HepreTu4yeckoro YPOBHA aTOMOB

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

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

+AEs . ns|T[T[?T
nd AE2 RlT_Jf nd
o [TT T 1] +AE np [TTTTT]
ns | T[N T R=CILBr,I & ns|N[T]T
R... [0 R...[1]

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

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

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

B kaxnmom mepuone rajoreHsl 001agaroT HauOOJBIIMMH HEMETAUINYECKUMHU
cBoiictBaMu. Ha BHellIHEM 3HEPreTuuecKkoM ypOBHE MX aTOMOB pacroJiaratorcs 7
5J1eKTPOHOB — ns’np’. JlIs1 ee 3aBepleHUs He XBaTaeT OJHOTO JekTpoHa. Kpome
TOTO, aTOMBI TaJOI€HOB IO CPaBHEHHUIO C aTOMaMHU JPYTUX 3JEMEHTOB JaHHOTO
nepuoza 001a1a0T HaMOOJIBIINM 3apSAA0M spa M HAaUMEHbIINM paanycoM. Io 3ty
MIPUYMHAM TaJIOTeHbl — CUIbHblEe OKUCAUMeNY: TIPUHAB | 3JIEKTPOH, OHU B COQEIHE-
HUSX C BOAOPOJIOM U METaJUIaMH MTPOSIBIIAIOT CTEIIEHb OKcheHHvl.

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

®dTOp, KaK JIEMEHT ¢ HauOOIBINEH IeKTPOOTPHULIATEIH
HPOSABJIAET CTENCHb OKUCIIEHUs TONBKO —1. DeMeHT
eIMHEHHSAX CO PTOPOM U KHCIOPOIOM MPOSIBIL
+3, +5 u +7. U3-3a orcyTtcTBUs d-IOLYpOBHS
BajeHtHocTs III, V u VII.
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e Tabnuua 13.1. HekoTopble XxapakTepuUCTUKM ranoreHoB
Anement | DaIEHTHbIE OTHOCUTENbHAs 3Mnek- CTeneHb oKMCHeHNs!
QIEKTPOHBI TPOOTPULATENBHOCTb (B coeauHEHUSIX)
®Top, F 2s22p® 4.0 Tonbko —1
Xnop, CI 3s23p® 3,0 —1, +1, +3, +5, +7
Bpom, Br 4s24p5 2,8 —1, +1, +3, +5, +7
Wop, | 5s525p5 2,5 —1,+1, +3, +5, +7

-

Bomnsre pacteops! ranorenoBomoponoB (HR) seistorest kucnoramu. Crta 3TUX
kucnot Bo3pacraeT B psagy HF->HCl—>HBr—HI, nockonbky ¢ poctom panuyca ato-
Ma TaJoreHa, oTHIeIieHue noHa Bogopoaa H or mosnekynsl HR mocnenoBaTensno
obneruaerca (HR @ H' + R"). Ilo Toii e npuuune B psay HF—>HCl—>HBr—HI
BOCCTaHOBHUTEJIbHBIE CBONCTBA raJIOT€HOBOJOPOJIOB (TalOreHH ] HOHOB) yCHIIMBA-
I0TCSI, @ CTAaOUIBHOCTh YMEHBLIAETCS.

Kpome ¢Topa, Bce ocranpHbIe TAaIOTeHbl 00pa3yOT KHCIOPOACOIEpKAIIIE KHC-
notel. Hanpumep, xsop obOpasyer kuciorsl Tuna HClO4 (xsiopuas), HCIO; (xitop-
Hoaras), HCIO; (xnopucras) u HCIO (xsmopHoBatucrasi). C yMEHBIICHHUEM CTe-
TIEHN OKWCIICHHUS XJI0pa UX KUCIOTHBIE CBOHCTBA YOBIBAIOT:

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

»
C YMEHBIIEHUEM CTEIIEHU OKHCJIEHUA XJIOpAa KUCIOTHBIC CBOMCTBa y6BIBa}0T

>

KucnorHele cBoiicTBa OJHOTHIHBIX KUCJIOT XJIopa, Opoma u ioxa, Hanmpumep,
tuna HRO4, yosIBatoT ot xiopa k Hoay. HCIO4 — oHa U3 caMbIX CHITBHBIX KUCIIOT.

I"anorens! 06pa3yloT MPOCTHIC BELIECTBA, COCTOSIINE U3 ABYXaTOMHBIX MOJICKYJI.
B pany F»—Cl,—»Br,— D ux peakuuonHas cnocoOHOCTh (XMMUYECKasi aKTUBHOCTB )
yobiBaer. [loaToMy B 3TOM psily KaKAbI MPEObIAYIIMN TaloreH BBITECHSET
cnenyromuii n3 kucioT tTuna HR u nx coneit (cM. 6onee moapoOHO ctp. 70).

OO0 aKTHBHOCTH raJIoreHOB H KHCJOTHBIX cBoiicTBax KucjoT Tnnma HRQO4

IIpu mpomyckanuu 7,1 Mr xyopa uepe3 pactBop KI, B3sToro B u30bITKE, BbI-

nemmiock 12,7 mr Hoxa. Berauciure Beixox (%) ioga? A(C1)=35,5, A(1)=127.
Pemenue:

1. Haiinem Teoperndecku oxxumaeMyro Maccy (x) oaa (¢ Beixogom 100%):

L . 7,1mr-254
Cl, + 2KI — 2KCl + L{ X = Myeop, = 2 =20 225 4ur
2:355r 2-127r Tir

2. YuuThIBas Maccy #ona, IONMyuYeHHYIO Ha CaMOM Jelie (Mupaxr.=12,7MT), BBIYH-
CJIMM BbIXOJ Moaa (n, %):
My 100% 12, 7Mr:100% -
npak.” o . I MI™
n(%)=— - °=50%
Micop. 25,4mr
CTB B Y

o6paseny

3apanue. OOBSCHUTE MIPUINHBI YMEHBIICHUS KUCIOTHEI
HCIO4 — HBrO4 —

* rmaBa4 ° eme



B cBsizu ¢ Tem, urto B psagy Fo—>Cl,—Br,— 1, MexxmonekyisspHble CHITBI TPUTSIKE-
HUS BO3PACTalOT, HEKOTOPhIe (DM3NYECKHE CBOWCTBA T'aJOT€HOB B TOM JK€ HAIpaB-
JICHUW U3MEHSIOTCS 3aKOHOMEPHO (6oee moapoOHo cTp. 69).

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

_ MpumeHeHMe ¥ NpoBepKa 3HAHUM

1. Yto o004 HO /ISt AaTOMOB rajIOreHoB?
A) Ha BHEIITHEM DHEPreTHYECKOM YPOBHE UMECIOT 7 DJIEKTPOHOB
B) B kaxx0M meproie 001aAal0T HAaHOOBIIEH AEKTPOOTPULIATETBHOCTHIO
C) npunuMas 1 371eKTPOH, IErkKo NpUoOpeTaroT KOHpUrypanuio s2p®
D) B HEBO30YKICHHOM COCTOSIHUH COJepKaT | HeCIapeHHbIH 3JIeKTPOH
E) B kaxx10M nieprozie 00J1aat0T HAUOOIBIINM PAIYCOM

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

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

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

JINTEJIbHBIMH CBOIiCTBaMH.

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

5. B kaKkoM coeiMHEHUH CTelleHb OKHUCJIECHUS rajioreHa yKa3aHa omuoo4Ho?

-1 +3 -1 +1 +7

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

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

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

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

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

m XJ'IOP

? — Kakoe cBoncTBO Xxrnopa onpegenuno ero npumeHeHve B NMepBon MUPOBO
He B Ka4eCcTBe XMMUYECKOrO OPYXUA?
—Mo4eMmy 3TOT ranoreH B cocTaBe NOBapeHHOW COSMN He OKa3b! T BP!
AencTBMNe Ha opraHu3m?

OtkpbITHE. B CBOOOIHOM COCTOSIHUM XJIOP BICPBb! MOTyd KHCJIEH
COJISTHOM KHMCJIOTBI TUOKCUAOM Mapranna (1774 r eene
CreneHb OKHCJIEHUSI XJIOPA B COSJIMHEHUSX
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Hono:xxenue B Ilepuoaguyeckoii cucremMe U CTpoeHUe aToMa. XJIOp — 3JIEMEHT
3-ro nepuoja riaaBHoi noArpynisl VII rpynmsl. D1eKTpoHHOE CTPOSHHE ET0 aToMa
— 15%25%2p®3s?3p°,

Haxosxaenue B npupoae. Kak akTHBHBIN 3JIEMEHT XJIOP B IPUPOJE BCTPEUACTCS
TONBKO B BHJIEe coequHeHN. K BaKHEHIIINM €To COeTUHEHUSIM OTHOCSATCS 2aium
NaCl, cunveun KCl, cunveunum NaCl-KCl, xkapuarium KCl- MgCl,-6H,O u np.
CoennHeHus XJOpa BCTPEHalOTCAd B BOJAX OKEAHOB, MOpE M 03ep, a TaKkKe B
OpraHU3Max pacTeHUH U )KUBOTHBIX.

IMonyuyenne. B naboparopuu X10p MOXKHO IOJIyYUTh I€HCTBUEM CHIIBHBIX OKHUC-
muteneir (MnO,, KMnOs, K,Cr,0O7 u KCIO3) Ha cOnsHYI0 KACIOTY:

4HCI] + MnO; — CLT + MnClL + 2H,0 KCIlOs + 6HC1 — 3CL7T + KCI + 3H,0

B npoMBIIEHHOCTH XJIOp TOMYYaloT 3JEKTPOIM30M paciuiaBa XJIOpUaa HaTpUs
WM €ro KOHIIEHTPUPOBAHHOTO BOJHOIO PacTBOpA:
2NaCl—22-3,2Na+Cl,1  2NaCl + 2H,0 2223, H,1 + 2NaOH + Cl,1
paciuias
PuznyeckHe cBOHCTBA. XJIOp — a3 KENTO-3eIEHOTO0 1BETa, C PE3KUM YAyLIAIOINM
3amaxom. SlmoBut! B 2,5 pa3za Tspkenee Bozmyxa. B 1 1 Bomsl pacTBopsiercs 2,5 1 xjopa
(20°C). Ero BoaHBIiI pacTBOp HAa3bIBAIOT XIOPHOU 8000U. XIIOp Pa3ApakaeT JbIXa-
TeJIbHBIC TTyTH, A TIPH BIBIXaHUH OOJIBIIOTO KOJMYECTBA BBI3BIBAECT CMEPTh. XJIOP MOJ
JTABJICHUEM CIKIDKACTCS M B )KUIKOM COCTOSIHUM XPAHUTCS B CTATBHBIX OAIJIOHAX.
XumMH4Yeckue cBOMcTBa. XJIOp — cuibublli okucaumens. OH HETOCPEICTBEHHO
He peazupyem ¢ KACIOPOAOM, a30TOM M yIIEPOAOM. XJIOp C BOJOPOJOM pearupyer
npu ocBetienuu (hv) ¢ cyppmoii (Sb) U aKTUBHBIMH METajUlaMH NPU KOMHATHOM
TEMIIEpaType, a ¢ APYTUMH IPOCTHIMHU BELIECTBAMH IIPU HaIPEBaHMU:

Hy+CL —UM WY oficl 28 + Ch - 8:Ch
2Sb +3CL, ~2°Coogbhcl,  2Nat Ch—2NaCl
2P + 3CL, —t 2PCls 2Fe + 3Cl, -1 2FeCl;
2P + 5Cl, - 2PCls Cu + Cl, -4 CuCl,

feaTenbHOCTb Xumunyeckne cBoMcTBa Xnopa
[

Ha ocHoBaHuu ypaBHEHVIVI, oTpaXxakwnwnx xmmm4yeckue cCBOMCTBaA Xnopa, oTBeTbTe
Ha BONPOChHLI.

— B kaknx peakumax xrnop okucnutenb?
— IMpu kakmx ycrnosusix 13 npocTbix BellecTB obpasyetcsa PCls, a npu kakux — PCls?
— Moyemy xeneso ¢ xnopom obpasyeT FeCls, a ¢ conaHon kucnoton —gfeCla?
— B Kakux coeguHEHUsIX MEMEHT B COeAMHEHWN C XITOPOM MPOSIBASET, eHT

paBHyto ABym? NMoyemy nx popmMynbl oTANYaloTCa Apyr OT Apyra?

B3aumopneiicTBHe XJI0Opa €O CJI0KHBIMHU BelleCTBa
JIOiA, 00pasys COJSHYIO (XJIOPOBOJOPOTHYIO) U XJIO
Cl + H,O 2 HCI +

* rmaBa4 ° eme



OO0pasyrouuiicss pacTBOP Ha3bIBAIOT XJIOPHOU 6000U. XIOPHOBATUCTAs KUCIOTa
— HEMPOYHOE BEIIECTBO, [I03TOMY OHa pasznaraercs. OOpa3yronmiics IpH ee pasio-
JKCHUU aTOMapHBIA KHCIOPOJ, KaK CHIIBHBIN OKHCIHUTENb, 00ECIIBEUMBAET OpraHu-
YeCKHUEe KPaCUTEIH:
2HCIO — 2HCI + 20 — 2HC1 + 0,1

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

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

2KOH + Cl, — KCl + KCIO+H,0

JKaBEJIC€Basg BOJa

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

XJIOpHas U3BECTh

Or06enuBaromIue CBONCTBA JKAaBEJIEBOH BOJBI M XJIOPHOU (OEIMIIBEHON) W3BECTH
o0yciaBnMBaeT XJIOPHOBATHCTas KUCIIOTA, KOTOpas oOpa3yercsl MoJ JeHCTBHUEM
BOJIBI M YTJICKUCIIOTO ra3a Bo3ayxa. Hampumep,

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

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

6KOH + 3Cl2 ﬂ) 5KCI + 3H20 + KCIO3 6epTtoneTtoBa conb

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

Cl,+2HI —» 2HCI + I, Cl,+2KBr — 2KCI + Br;

XJ10p B3aNMOAEHCTBYET U C OPraHUYECKUMH COCANHEHUSIMHU.

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

* XNlopHaa Boaa * XfiopHoBaTUCTadA KUCINOTaA * XXaBeneBasd Boaa *
oTGenuBaloLme BelecTBa * peakuunu 3amelleHus ranoreHoB *

_ lNMpumeHeHWe 1 NpoBepKa 3HaHUN

1. Yo ommméouHoO 1Jis1 Xa0pa?
A) sIIOBUTBIN Ta3
B) B 1abopaTopuu nonyydaroT U3 COISHON KHCIOTHI
C) obnaiaeT BEICOKOW XUMHUECKOW aKTHBHOCTBIO
D) B IpOMBIIUIEHHOCTH MOTYYAlOT U3 OBAPEHHON
E) B ipupone BcTpeuaercss B CBOOOTHOM COCTOSTHUN
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2. I1o xakoii cxeme o0pa3yeTcsi (HemocpeCTBEHHO) MPOCTOE BellleCTBO?

1. KOH+ Cl, —» 2.KBr+ Clh —» 3.KI+Ch — 4. H.0+Clh -
A)1,2 B) tonbko 2 C) 1,2,3,4 D)2,;3 E) Tonbko 3
3. CocTaBbTe ypaBHEeHHUS] BO3MOKHBIX peaKIHii.
hv

. K+Clh— 2.Ho+Clh —> 3.Al+Ch -5 4. 0,+Ch—>s 5 P+ClL -
4. 3aBepuiuTe cXeMbl peaKkluii. YKaxKuTe ypaBHeHHs, 10 KOTOPLIM 00pa3yl0Tcs, COOTBET-

CBE€HHO, )KaBeJieBasi BO/1a U XJIOpHasl U3BECTb.

100°C
1. Cl+ H.0—» 2.Cl: + KOH—> 3.Cl2+ KOH ——> 4. Cl> + Ca(OH)—>

5. ConsiMM KaKHX KHCJIOT SIBJISIOTCS TMIOXJIOPHUT Kaaus U OeproJieToBa coib? Hanummure
MOJIEKYJISIPHYIO  CTPYKTYPHYIO (OPMYJIBI ITHX KHCJIOT.
6. Kak 00bsicHUTH 0TOEJIMBaIOIIHE CBOIICTBA XJIOPHO#i BOABI U JKaBeJeBOii BOAbI?

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

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

' — Kakue BelWwecTBa NPpMHUMAKOT y4yacTue B nepeBapuBaHum nuim B )Keny,qu?

LR P YR XuMuueckue cCBOMCTBA CONSIHOM KUCTOTbI

O6GopynoBaHue: 5 NpobMpoK, ConsiHas KWUCoTa, CTPYXKM MarHusi, MeaHasi NpOBOSIOKa,
okeuna meau(ll), rmopokeng megu(ll),coqa nnm NopoLLoK mena.

Xop pa6oTbl: B 0gHY M3 5 NpoBUPOK MOMECTUTE CTPYXKKM MarHusi, BO 2-10 — MELHYH0
nposonoky, B 3-to — okeng megu(ll), B 4-t0 — rugpokeng meau(ll), B 5-t0 — cogy unm
MOPOLLIOK MeNna 1 B KaXKayto 13 HUX npunenTe no 2—3 M CONnsiHOW KMCNOTbI U npocneanTe
3a NPOMCXOaALUNM.

O6cyauTte pesynbTtarhl.

— Betynuna nu consiHas KUCcnoTa B peakuuto ¢ oGoMmn meTannamm?

— Kak o6bsacHuTb obGpasoBaHMe pacTBOPOB CMHEro LBeTa B 3-M U 4-n Npobupkax 1
BblAerneHne rasa B 5-n npobupke?

— CocTaBbTe ypaBHEHMWS peakLuid, OCYLLIECTBIEHHBIX B XoAe paboThl.

[oay4yenne. B 1abopaTopuu XJI0pOBOIOPO/ MOIYUAIOT CYIIb()ATHBIM CIIOCOOOM,
NaClipuer. + HaSOugeomy —22 110 €, HCI + NaHSO,

2NaClyprer. + HaSOugeomy —10" €, 2HCI + NaySO4

a B IPOMBIINIJICHHOCTH, I'NTABHBIM 06p330M, CI)KUT'aHUEM BOAOPOJA B we:

H, +Cl, -, 2HCI

duznyeckue cBoiicTBa. XiIopoBOIOpo — OECIIBETHH)
BEIM 3aI1axoM, HEMHOTO TsDKellee Bo3ayxa. Bo Bimax
B 1 1 BombI pactBopsiercs 500 i xnoposogopona. E
conanoil kuciomoi. llpy BOBIXaHNN OKa3bIBaET YT

* rmaBa4 ° eme



XuMnuyeckue cBoicTBa. XJI0POBOJAOPO, B OTIMYUE OT COJIIHOM KUCIIOTHBL, npu
00bIYHBIX YCI0BUAX He peazupyem ¢ MEMAINamMu U Ux OKCUOAMU.

[Ipumenenne. X10poBoaOPOA, IIIaBHBIM 00pa30M, UCTIOJIB3YETCS B BHIE COJIS-
HOU KuCIoThl. OH TaKke MPUMEHSETCS B IPOU3BOJICTBE INIACTMACC U KaydyKa.

Hony4denue cosiHoil KHCA0ThI. COJISIHYIO KUCIIOTY MOJIy4arOT pacTBOPEHUEM
XJIOPOBOJIOPO/Ia B BOJIE.

®usnyeckue cpoiictBa. ColisiHasi KUCIOTa — OECLBETHBIM PAacTBOP C PE3KUM
3ammaxoM. KoHIleHTprupoBaHHas COIIsTHAs KUCIIOTa Ha Bo3Ayxe “mpiMut”. Hanbomee
KOHIICHTPUPOBaHHAA COJsHas Kuciaota OwpiBaeT He Oomee 40%-HOi; comsHas
KHCJIOTa, TOCTYMAIOIasl B IPOAAXY, UMeeT KOHILeHTpanuio He 6oinee 37%. B xeny-
JIOYHOM COKE KOHIICHTpaLUs CONIHON KUCIOTHI cocTaBiseT 0,3%.

Xumnueckue cpoiicTBa. CoistHas KHCIIOTa, HAPALY C 0OWUMU CEOLUCMBAMU
KHCJIOT, 00JIaIaeT U cneyuduueckumu C8OUCMEaAMU.

1. ConsHas KucCloTa — CUJIbHAS KUCIIOTa. B pacTBOpe OHa MOTHOCTBIO IUCCO-
OUUPYET Ha HOHBI ¥ M3MEHSET [IBeT MHANKATOpoB. OHA B3aMMOJICHCTBYET C METall-
JIaMH, CTOSIIIMMHU B PsIY HANPSDKEHUS JI0 BOAOPO/Ia, C OCHOBHBIMH M aM(QOTEPHBIMU
OKCHJIaMH, OCHOBAaHUSMHU M COJIIMHU, KPOME COJICH CEepHOH, a30THOW M OpTodoC-
(hopHoit kucnot (uckmodas HuTpat cepedpa(l):

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

1I. Cneyughuueckue ceoticmaa coNsAHOU KUCTOMbL.
1. [Tapbl KOHUEHTPUPOBAHHON COJISTHOM KUCIOTHI B3aUMOJICHCTBYIOT C aMMUAKOM
¢ oOpa3oBaHUeM OEJIOTO JIbIMa, COCTOSAIIETO U3 YACTHUII XJIOPUIa aMMOHHSA (Yp. 2):

(a) NH3; + HCl - NH4Cl
2. ConstHast KUCJIOTa B €€ PaCTBOPHUMBIE COJIM ¢ pacTBOpoM HuTpara cepedpa(l)

00pa3yloT HepacTBOPUMBIH B Bozie M Kuciotax Oenblii ocagok AgCl (yp. b). Oroit
peakiueil MoJb3yrTCs IPH onpedesieHut COITHOW KUCIIOTHI U €€ CONeH:

(h) AgNOs+ HCl — AgCI + HNO;

3. OGmagast BOCCTAaHOBUTEIBHBIMUA CBOMCTBAMH, COJISTHAs KUCIIOTA (XJIOPHI HOH
pearupyer ¢ OKHCIUTEIIMU. DTO €€ CBOICTBO UCIIONB3YIOT NIPU MOIYYEHUH XJIOPA!

K,Cr;,07+14HC1 — 2KCl1+ 2CrCl; + 3Cl, TH

IIpumenenune. ConsiHas KUCIOTAa WCIONB3YETCS IS MOTY
CHHTE3€ KpacHuTeJel, MU OYMCTKE MOBEPXHOCTH MeTajlIa
mpolecce MasHUs, B MHUIIEBOH MPOMBILIJICHHOCTH @RLI
JKEJIaTUHA), B KOXXEBEHHOW MPOMBIIUIEHHOCTH oie
IPOU3BOJICTBE JIEKAPCTB) U T. 1.
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* MpumeHeHue conen consaHon kucnotbl: NaCl — B nponssoa-
CTBE r'MapoKcuaa HaTpUsi, CONSIHOM KUCMNOTbI, Xriopa, MeTannyeckoro HaTpusi, coapl,
Mbina, kpacutenen n B obiTy; KCI — kak ueHHoe muHepanbHoe yaobpenue, ZnClz —
ONs NPONUTKN AePEBSIHHbIX U3AENnuii C Lienblo NpeaoTepalleHnst ux raneHusi, BaClz —
Kak cpeactBo 6opbbbl ¢ Bpeoutensamu cenbckoro xossanctea, CaClz — onga ocyiiku
rasos, AICI; — kak kaTanusaTop B OpraHM4eckoM CUHTE3e.

Onpenenenne XJOPOBOAOPOAa M XJOPHI aHUOHA. XJIOPOBOJOPOJ OIpelie-
JSIOT IO 00pa3oBaHMIO OENoro AbMa ¢ aMMHUaKoM (yp. ), a XJIOpUA aHUOHBI — T10
o0OpasoBanuio ¢ nonoM Ag' Genoro ocanka AgCl (yp. b).

e XNopoBoAOpOA * cosisiHasi KUcnoTa ¢ crneunduyeckne CBOUCTBa
CONSIHOM KUCNOTbI ®

_ NMpumeHeHUe N npoBepKa 3HaHUN

1. o kakumM cxemMaM MNOJIY4YalOT XJIOPOBOJAOPOJ B NPOMBINLIEHHOCTH M Ja0opaTopum,
COOTBETCTBEHHO?

1. Cl, + HBr — A) 2,1
2. NaCl(xp.) + HNO;3(konm.) — B) 1,2
C)3,4

Ho + . ’
3.H +Clh — t D) 23
4. NaCl(xp.) + H2SOs(kon1.) ——> E) 1,4

2.3aBepHINTe CXeMbI peaKI Uil H YKa:KUTe yPaBHEHUs, 0Tpakalouue cnenuduieckue cBoii-
CTBA COJISIHON KHCJIOTHI.
1.HCl+ Mg —
2. HCl + Cu(OH), —»
3. HCI + BaO —»
4. HC1 + MgCO; —
5.HCl + AgNO; —
6. HCI + MnO2 —

3. OnpenenuTe BellecTBa, He pearupyoIye ¢ COJISTHOI KUCIO0TOM.
1.Fe20s  2.Ag  3.Si02 4.KxCr207  5.SO2  6.NHs 7.BaSOs4 8.CaCO:s

4. YkaxKuTe B OKHCJIUTEIbHO-BOCCTaAHOBUTEIBbHOI peaknun HCl + KMnO4— Cl: + MnCl:
+KCl + H20 okucanTenb, BOCCTAHOBHTEb, IPOAYKT OKHUCJIEHHUS U MPOAYKT BOCCTAHOB-
JieHusi. MeTo10M 3JIeKTPOHHOI0 fajlaHca paccTaBbTe KO3 PUIEHTHI.

5. CocTaBbTe ypaBHeHHs IBYX CIIOCO00B MOJIy4eHHMsI X.10poBoaopona. Ilouemy He Bbije-
JIsieTcsl XJI0POBOA0PO/ P CMEIIMBAHMM Pa30aBJICHHBIX PACTBOPOB XJIOpHA HATPHUA U

CepPHOIi KNCJIO0THI?
6. IIpucyrecTBHEM KaKUX HOHOB B PacTBOpe 00YCJI0BJIEHBI, coonaennsenﬁ OKHCIMTET
HbI€ H BOCCTAHOBUTEJILHBIE CBOHCTBA COJITHON KHCJIOThI?
7. Boruucante koHueHTpauuio (%) coIsiHOI KMCI0THI, €CJIM U3BECTHO,MTO B eMe bl
paBHoii

pactBopeHo 448 o6bemMoB (H.y.) XJaopoBoaopoaa. Ilpumu OTHOCTh

1r/em®. M(HCI) = 36,5.
e rnaBa 4v arp




CPABHVITEJ'IbHAFI XAPAKTEPUCTUKA TANIOFEHOB

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

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

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

O6ecneueHue: pacteopsl coneri — NaF, NaCl, NaBr, Nal, CaCl2 n AgNOs; 8 npo6upok,
WTaTMB Ans Npobupok, ABe NUNETKK.

Xop pa6oTbl: a) B kaxayto 13 4-x npobupok Hanente no 2—3 mn pacteopos NaF, NaCl,
NaBr u Nal. K kaxgomy pactBopy B npobupkax gobasbTe 3-4 kannu pactesopa AgNOs u
npocneauTe 3a NPOUCXOAALLMMUN U3MEHEHUSIMM.

b) TouHo Tak xe k pactBopam NaF, NaCl, NaBr n Nal B 4-x gpyrux npobupkax gobasbte

pacTBOp XJIOpMAA KanbLus U NPOcrneanTe 3a NPOMCXoaALLNMN NU3MEHEHNSAMMN.

O6cyauTe pe3ynbTaThbl.
— B akcnepumeHTax (a), npu gobasneHun pacteopa AgNQOs, n3 pacTBOpPOB KakuMx Conemn

BbiNnanu ocagku? B kakue useTa Gblnv OKpaLleHbl 0cagkm?
— B akcnepumeHTax (b) MOH kakoro ranoreHnaa ¢ MOHOM KanbLmsi 06pasyeT ocanok?
— CocTaBbTe MOMEKYISAPHbIE Y MOHHbLIE YPaBHEHMSI PeaKLUi, OCYLLECTBIEHHbIX B 9KC-

nepumeHTax au b.

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

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

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

JVMHEHUM.

( * BaxHenwme npupogHble coeguHeHus dTopa — rroopum
(nnaewmkoBb Wwnat) CaFz, kpuorum Nas[AlFs] u gpmopanamum 3Casz(PO4)2-CaF2. Bpom
BCTpeYaeTcs, rMaBHbIM 06pa3oM, Ha BCEX MECTOPOXAEHMSX xropa B Buae coner NaBr,
KBr, MgBr2 , a Takke B cocTaBe MOPCKMX BOOOPOCHEN.

B TeueHue roga 13 Mopckon Bodbl B aTMOCEPY NEPEXOaUT OKOMo 4 MITH TOHH Bpoma.
Mo aToi NnpuunHe B BO3ayxe, y Nnobepexbs Mopeit, coaepxaHme 6pomMa MHOroKpaTHO

Gonblue, N0 CPaBHEHWIO C APYTMMU panioHaMM.
Mopn, B 0CHOBHOM, BCTpeyaeTcs B Biae noanaa Kanusi u nogmaa Hatpus, a Takke,

6pom, B COCTaBe MOPCKOI BOJOPOCHV — NlaMUHAPUK.

(a) ManoreHbl B Npupoae:

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

(copepxuT MHOrO hoaa)




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

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

2KF(pacrna) —22-3 , 2K + E,T CaF(pacnag) 212, Ca + F,T
2. ITomyuenue xyopa (cM. cTp. 63)

3. bpom B maboparopuu nonyvaroT AeiictBueM okuciaurenerd (MnO,, KMnOs,
KCIOs3 u 1p.) Ha GpOMOBOIOPOTHYIO KUCIIOTY HITH €€ COJIH:

6HBr + KCIO3; - KCI + 3Br; +3H,O
B poMBINIUIEHHOCTH €T0 MOYyYaroT AeHCTBAEM XJIOpa Ha OPOMHU/IBI:
2NaBr + Cl, —» 2NaCl + Br,

4. Vion B maGopaTopuy 1OIy4aroT aeiicTBHeM cnabbix okuciureneit (Fe'*, Cu®*
W JIp.) Ha HOJIOBOJOPOHYIO KUCIIOTY WM €€ COJIH:
2FeCls + 2HI — 2FeCly + 2HCI + L

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

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

2 Brz 12

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

B psany F»—>Cl,—>Br—I, u3-3a yBenmuuenus
pa3MepoB aTOMOB M MOJICKYJI YBEIUYHBAOTCS 1
MEKMOJICKYJISIPHBIC CHITBI MPUTSHKEHUs. B pe-
3ymbTaTe B OTOM DSy YCHIMBAeTCA HHTEH- _
CUBHOCTH OKPACKH raJIOTEHOB, BO3pacTaeT wiot- (b) Manorexs:: KHIKWi  KPUCTAITH-
HOCTb, TIOBBIIIAKOTCS WX TEMIIEPATypPhl ILIAB- ;:g’;gg: i:;‘ggf” 6pom qﬁgggﬁ
JIEHUSI U KHTICHUSL.

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

XuMHYecKre CBOHCTBA. XUMHUYCCKas aKTUBHOCTh TaJIOTCHOB YyOBIBacT @T
¢dropa x Hoay. [loaToMy GTOp 1O CpaBHEHHIO C APYTUMHU ranoreﬁaw 0oJ1ge JHE
TUYHO BCTYIAeT B PEAKINH;, HApuMep, PTOp MpH OOBIYHBIX yCIIOB

F;

JHE
pearupyer ¢ yrirepoioM, pochopom, cepoil 1 CO MHOTUMH METajam
C +2F, >CF, S + 3F, »>SFs 2P + 5F, »>2PF;s 3F, |

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




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

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

e CoeguHenns HBr un HI — HenpoyHble BellecTBa. [oatomy mx
nosny4yarT KOCBEHHbLIM MyTEM.
B npombIlWneHHOCTN (PTOPOBOOOPOA TaKkKe MOMy4varT He M3 NPOCTbIX BELLECTB:
OEeNCTBMEM KOHLEHTPMPOBAHHOW CEPHOM KUCMOTbI HA MUHepar htoopuT:
CaF2 + H2SO4 — 2HF + CaSO4

I"aoreHoBOOPOIBI B BOJHOM PAacTBOPE SBISIFOTCS KUCIOTAMH, CHJIa KOTOPBIX
Bo3pacraer B psiny HF>HCI—>HBr—HI. ®TopoBonopoanas (TiaBUKoOBast) KUCIOTA
pearupyer ¢ JMOKCHIOM KpEMHHUs, BXOJAIINM B COCTaB CTEKIIA:

4HF + Si0, — SiF4 + 2H,0

OTO ee CBOWCTBO UCIIONB3YIOT HA MIPAKTUKE AJIsl HAHECEHUS Y30POB U HaAIMUCeil
Ha CTEKJIE.

Couy TajI0reHOBOIOPOTHBIX KHCIIOT HAa3bIBAIOTCS (hmopudamu, X1opuoamu, opo-
mudamu u ooudamu. J1jis pacno3HaBaHHs 3THX COJel B pacTBOPE HCIOJB3YIOT UX
peaktuio ¢ pactBopoM HuTpata cepedpa(l) (ctp. 71).

OkucauTeNbHBIE CBOHCTBA TaJIOTeHOB ocnadistores B psany F—Cl-Br—-l.
ITostomy u3 coequuenuit Tuna HX u MX (X=F, Cl, Br, I) xiop BeITecHs€T OpOM 1
fion, a OpoM — ToNbKO Hox:

2KBr + Cl, -»2KCl + Br, 2KI+ Cl, >2KCl + I, 2HI + Br, »2HBr + I,

Jns gropa 3TH peakuuu B BOJAHOM PacTBOPE HE XapaKTEPHBI, TaK Kak (Top
pearupyeTt ¢ BOJOMU.

» ®TOp, pearmpys c BOAOW, BbITECHAET U3 Hee KUCNopog, (Habrnio-
[aeTcs ABMneHne ropeHns):

2H20 + 2F2 — 4HF + O2

B otninuume ot ¢rropa, xJiop ¥ OpOM OYEHB CJ1a00 pearupyroT ¢ Boxoi. [1pu atom,
Hapsy € rajJoreHoBoJopoaoM, obpasytorcs xjopHoBaructas (HClIO) u 6pomHo-
Barucras (HBrO) xucnotsr:

H,O +Cl, 2 HCIl + HCIO H>,O + Bn; 2 HBr+ HBrO

Hon ¢ Bomoil He pearupyer. CinemayeT OTMETUTb, YTO BOCCTAHOBUTEIIBHBIC
CBOICTBa raJIOTeHU1 HOHOB Bo3pacTatoT B psiay F-— ClIm— Brr —» I
IIpumenenue ranoreHoB. Cpeny TajJoreHOB HanOoJee MIMPOKO MPUMEHHETOS
xnop (cTp. 64). Y
Dmop u ezco coedunenus UCTONB3YIOTCS B CHHTE3e (ropopra CKU
uuit (ppeon, CF,Cl,), momumepos (Tedion (—CFo—CFo—)n, It
nuta Nas[AlFg], HaHeceHus: y30pOB Ha CTEKJIE, a TaK
Coedunenusi 6poma MPUMEHSIIOTCSA B (OTOT!
nokoeHust HepBHO# cuctemsl (NaBr, KBr) u B m

70



®

Coedunenus tiooa npumensaorcs B honuposanuu (Nal) moBapennoit conu, npu
JICYCHUU HEKOTOPBIX 3a00JICBaHMI, HAPUMED, 3a00JICBaHUS ITUTOBUIHOMN JKEJIe3bl,
a TaKKe Ui Ae3nHPEeKIUH paH 5%-HbIM PacTBPOM HoJa B STHIIOBOM CIHPTE.

B oprannsm yenoBeka oz mocTynaeT U3 BOAbI, BO3lyXa U MHUIIH (MOJIOKa, Xi1e0a,
SIUII, COJIM, MOPCKOH KaIyCTHI U JIp.).

MOJIOKO Anua MopcKas kanycTa

(c) MpoaykTbl, cogepxallme noa

W3 ombITOB, IPOBENCHHBIX B pasnuene ““JlearensHOCTh, CleayeT, 9TO HOHHBI F-,
CI, Br™ u I” B pacTBOpe MOXXHO OIIpeNelsiTh C TOMOIIBIO PAacTBOpa HUTpara
cepebpa(l): npu 3ToM noHBI cepedpa Ag' ¢ xnopua nonamu Cl™ oOpasyror Oenblii
ocanok xyopuaa cepedpa(l) AgCl, ¢ 6pomun moHamu Br™ — xenToBarhiii 0cagok
opomuna cepedpa(l) AgBr, a ¢ fiogun nonamu [~ — xenToIit ocanok oanaa cepeod-
pa(l) Agl. 13-3a pactBopumoctu AgF B Bojie noHbl Ag™ u F~ He 00pasyroT ocaiok
(mpobupxa 1):

Ag" Ag" Ag" Ag"
NOs NOs NOs NOs~
||
Na®

Cl+ Agt—>AgCl Br+Ag'—>AgBrl I+Agt >Agll
Oenbli JKEIITOBATBIHN JKEIITBIN
0CaJo0K ocagoK 0CaJoK

(d) Onpegenexuve noxos CI-, Br- u I~

Onnaxo woHsl F~, B otmmume ot nonos CI, Br u I, ¢ momamu Ca®" u Mg?*
006pa3yloT HepacTBOPUMBIE B BOJE OCAIKH, COOTBETCTBEHHO, Genoro (CaF)
sxenroro (MgF») nBera : &

2F + Ca®* — CaF»y 2F + Mg* — \
OebIi 0caIoK €JITh! JIOK
OrmnpezeneHre MOJEKYJISIPHOTO H0/la OCHOBBIBACTCSA OfIBJICHU HO-CH-
HCr0 OKpallWBaHUS IIPU I[CﬁCTBHI/I Ha Kpaxmal p JICHH pPacTBoO Ho,
sTrIIoBOM criupTe (cTp.183).
* rmaBa4 ° eme Aarp




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

Domonuz — pa3iIoKeHHE BELIECTBA MO ACHCTBHEM CBETA.

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

- lNMpumeHeHWe 1 NpoBepKa 3HaHUN

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

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

3. 3aBepuiuTe cXeMbl BO3MOKHBIX peaKkIHii.

1. CaFa(pacmas) —21-3 ,
2.C+Ch—
3.C+F2—>
4. S+F.—
5.P+5Ch—
4. CocTaBbTe MOJICKY/IPHYI0 H CTPYKTYPHYI0 (pOpMYy/ibI KHCJIOTBI, COOTBETCTBYIHOLLEH
okcuay CLO7.
5. CocTraBbTe YypaBHEHHS PeaKIHii, 10 KOTOPBIM MOKHO MOJIYYHTb raJloreH.
1.NaCl+ H,O - 2%-3 , 2.KF+H,O+Cl: >
3.KI+H;O +Bn — 4. NaF + H,O + MnO2 —» ’
6. OnpegesMTe THILI XMMHYECKOIi CBSI3M M CTEIICHH OKHMCJICHHUS JJ1eMe B CO eHHHX
— KBr, Cl;, BF; u HI.
7. IloueMy He/lb3sl HPHTOTOBUTHL TOPHYIO Boay? B uem co T EX01CTB X NpUuBe
HBIX peakuuii?
K + NaCl(pactBop) — F2 Ql(pacTBoph—
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L] ososwanune sananms ]

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

2. B xakoM nepuoje M Kakoii rpynime pacinoJiokeH 3JIeMeHT, 00J1a1al0Hil Hau00J1b-
MMM OKHCJIUTEIbLHBIMU CBOicTBAMM?
A) 1; VII B) 2; VIl C)2; VI D) 3; VII E) 6; VII

3. Yro BepHo 1141 Xa0pa?
1. B mpupoie BcTpevyaeTcs B BUJE COSANHEHUH
2. ra3 TsDKelee BOo3lyxa
3. B IIPOMBIIUICHHOCTH MOJIYYalOT U3 COJITHOM KHUCJIOTHI
4. B mabopaTopuy IOJTy4aroT U3 COSTHOW KHUCIOTHI

A)1,234 B)234 )23 D) 1,23 E)1,2,4
4. Ykaxxure omiu004HOe Bbicka3biBaHue. CosisiHAsA KUCJIOTA ...

A) He SIBJISIETCS YUCTHIM BEIIECTBOM B) pearupyer ¢ xene3om

C) mpUCYTCTBYET B KEIYAOUYHOM COKE D) 6siBaet Beiie 40%-Hoi

E) mosxeT OBITh OnpeziesicHa pacTBopoM HuTparta cepedpa(l)

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

6. Ilepennmnre cXeMbl peaknuii B TeTpaab U 3aBepPLINTE HX.
1.Cl, +H,O0 —» 2. Ca(OH)2 + Cl, > 3.KOH + CL —»

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

7. YkaxkuTe BepHble BbIcKa3bIBaHUsA. Cpeau rajioreHoBoJ0POAOB ...
1. HCI — camblii CHJIBHBIH BOCCTaHOBHUTEIb
2. HF — B pacTBOpe camasi CWIIbHAs KHCIIOTa
3. HF — camas nonspHast Mojiexkya
4. HI — nerue Bcex AUCCOLMUPYET B pacTBOpE
5. HBr — o4eHb yCTONYMB U IPU HarpEeBaHUU HE Pa3jlaraeTcs

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

1. NaBr + Cl, — 2.8b+Cl, 2¥€, 3. ALOs+ HCl —>
4. K,Cr,0,+ HCI —> 5. KClO; + HCI — 6. CaCO; + HCl —>

9. Yka:xkute BepHble BbickasbiBanus. Cpenu monoB F~, Cl,Br u 1™ ...
1. F ™ camMblii c1aOblii BOCCTAHOBUTEIb

2. 17— campblil CHIIbHBIH BOCCTAHOBUTEb
3. F ~ manGornee cuabHO mputsaruBaet non HY ’
4.Y nona 1~ — HaubonbIINil paanyc
10. IIpu B3auMoAelCTBHH JUOKCHIA MAPraHOA € COJISAHOH KHCJIOE0H OB 0JIy8eHO
33,6 ;1 (n.y.) x10pa. Beruuciaure maccy () AMOKcHAA Ma 1y BCTY Il o B'pe-
akmuo. M (MnO,) = 87.

O rnaBa4v arp




a SNIEMEHTbI NoArrynrnbl KNCIOPOOA

OEIJJ,AH XAPAKTEPUCTUKA SJIEMEHTOB NMoArrymnnbl
KUCNOPOOA

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

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

[
AeaTenbHoCTb BaneHTHble BO3MOXHOCTU aTOMOB XalibKOreHoB

YuutbiBas pas3nunyumna B CTPOEHUU BHeLUHero 3HepreTu4eckKkoro ypoBHsi aToMoOB

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

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

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

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

Ha BHemnHeM sHEpreTHUecKOM yPOBHE aTOMOB XaJIBKOTCHOB COICPIKUTCS 6 IIEK-
TpoHoB: ns’np*. IlpucoeauHsis HeJOCTAIONIME N0 OKTETa 2 3JIEKTPOHA, OHU B
COEIMHEHHUSX C BOAOPOJIOM U METaJJIaMU NPOSIBISIFOT CTeNeHb okucaeHus —2. Cepa,
CeJIEH U TEJULYp B COCIMHEHUSIX C KUCIOPOJOM U TrajoreHaMu, a KUCIOpOl TOIbKO
€O (hTOPOM MPOSIBIISAIOT U CTEIICHb OKUCIICHUs +2. B oTiauune oT Kuciopoza, cep,
CeJICH U TEJUTYp MPOSIBISIOT TAKXKE U CTEIICHU OKUCTEHUs +4 1 +6.

M3-3a orcyTcTBUS HA BHENTHEM (2-M) DHEPTETUICCKOM ypoBggero azgma do,
YPOBHSI KMCIIOPOJ HE MPOosABIIAET BaJieHTHOCTH [V u VI, u, cooTs €H
okucienus +4 u +6 (tabm. 17.1).

DJIEMEHThI NOArPYIIIBI KUCIOPOAa C BOJAOPOIOM
(bopMynm HzR — HzO, HzS, ste, HzTe. B Boz
o0bpasytot kuciomsl. Crna 3TUX KACIOT BO3pac

Boa B oueHb HE3HAUUTEILHOU CRGIICHU TUCGO
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Tabnuua 17.1. HekoTopble xapakTepUCTUKN KUCNopoga u cepbl

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

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

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

Kucsiopoacoaep:xaiiue u 6eCKHCI0POIHbIE KUCJIOTHI XaIbKOTeHOB

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

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

o6paseuy

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

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

¢ XanbKoreHbl * XaribkoreHoBogopoAabl * KucrnopoagcogepXxawmue
KUCINOTbI *

- MpumeHeHMe ¥ NpoBepka 3HAHUM

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

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

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

4. B xakom COCAUMHCHUH CTCIICHb OKHUCJICHUA XAaJbKOICHA YKasaHa HeBep'

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

e rmasa5 ¢ Ane



CEPA

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

[eaTenbHOCTDb KpVICTa.HHM‘-IeCKaiI U nnacTtuyeckas cepa

Ha ocHoBaHuu mogenen annoTponHbiX MmoaudmrKaLmnin cepbl 0OTBETbTE Ha BONPOCHI.

_te0c s/ \s./ \S_/ \S/

Kpuctannu4yeckaa cepa nnacrtunyeckasa cepa, Sn

— Y10 MOXETe ckasaTb O CTPOEHUM N PU3MYECKMX CBOMCTBAX amnnoTPOMHbIX MOaMdu-
Kaumm cepbl?

— BoamoxHo N obpatHoe npespaLleHe NNacTUYeckon cepbl B KPUCTANIMYECKy0?

— C kakoi Mmogudmkaumen obbluHO Mbl MMeeM Aeno? Kak cepy 3anucbiBaloT B XMMUYeC-
KMX YpaBHEHUSX?

OtkpeiTHe. Cepa M0IIM U3BECTHA €llle ¢ TIyOOKOH JPEeBHOCTH.

CreneHb OKHMCJIEHUS CEPBl B COEIUHEHUSIX, B OCHOBHOM, —2, —1, +2, +4 u +6.

Monoxenue B [lepnognyeckoii cucreme u crpoeHne aroma. Cepa — SJIeMEHT 3-T0
neprojia mIaBHOW moArpynmsl VI rpynmsl. DJEKTPOHHOE CTPOEHHE aTomMa —
1s%2s%2p®3s%3p*.

Haxo:xnenue B nmpupoae. Cepa B mpupoze BCTpeyaeTcsi B CBOOOTHOM U CBSI3aH-
HOM cocTosiHusIX. Ee prpo/iHbIe cCOeJMHEHN S, B OCHOBHOM, COCTOST U3 CYJIb(UIOB 1
cynbtaroB. Hanpumep, owcenesnviii xonueoan unu nupum FeSi; cganepum ZnS,
MmeoHvitl konyeoan unu xanvkonupum CuFeS,, ceunyosviti dneck PbS, xunosaps
HgS, meounwiii 6neck CuaS, eunc CaSO4 2H,0, mupabunum unu enaybeposa coib
Na,SO4-10H,0, ceposodopood HoS u ap. Cepa couaepKUTCS B OpraHu3Max >KH-
BOTHBIX U pacTeHHii (B OeKax) M B COCTaBe OPraHNYECKUX COCTUHEHUN HEPTH.

Cepa B npupoge

B BUAE Cynbdunaos B BuAe CynbhaTos
A A
4 N
ceobopakas cepa ! npuT cchaneput | mnc rnayGepoBsa conb

Mosny4enne. 13 cBOMX COEAMHEHU cepy MOIyya
MUPUTA, OKUCICHUEM CEPOBOJOPOIA U APYTUMUGRHOCO

FeS, —00C | pes+s N 138
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AmnorponHbie Mogudukanuu. Cepa UMeeT CIEAYIONINE aUIOTPOITHBIE MOIH-
bukanmu: kpucmaniuveckas u niacmudeckas (amopduas) cepa. Kpucrannmueckas

cepa Ipu OOBIYHBIX YCIIOBUSIX OoJiee yCTOi-
YyMBa, U IOTOMY CO BPEMEHEM IUIACTH-
yecKas cepa TMpeBpallaeTcs B KpHCTal-
JIMYECKYIO.

®usnyeckne cpoiicrBa. Kpucrammm-
YyecKasi cepa — TBepoe, XPYIIKOe BeIIecT-
BO JKEJITOTO 11BETAa, B JIBa pa3a Jierde BOJIbL;
mwiasurcs npu 112,8°C m xunut mnpu
444 ,6°C. Kak HeMmeTa/sl OHA IIJI0XO Mpo-
BOJIUT TEIUIO M HE MPOBOJTUT dIEKTpHUYE-
cKkuil ToK. B Bozie He pacTBopsieTcs, B ce-
poyraepoze CS, pacTBOpsieTCs XOPOIIO.

B Bujge nopouika cepa ne cmauugaem-
cs BOJZIOM M 10 3TOW NMpHUYMHE IJIaBaeT Ha
MOBEPXHOCTH BoOAbl. B MenkopazgpoO-
JICHHOM COCTOSIHUM 3THUM CBOICTBOM 00-

* [1nsa nonyye-
HWSI NNAcTUYECKON Cepbl HYXXHO
HarpeTylo [0 KUMEHWS Cepy BbINUTb
B xonoaHyto sogy. MNpu aTom oHa
3acTblBaeT B BUAe nNpo3payHomn
pe3nHoobpasHon Macchl.

JIaal0T ¥ MHOTHE TIPUPOJHBIE COeANHEHUs cephl. 1103TOMy, B TEXHHUKE 3TO CBOM-
CTBO HUCHOJB3YIOT JUIs pa3fieNIeHUs] CEpHUCTBIX Py OT CMAauMBAEMbIX U OCEIAIOINX
“mycthix iopox’”’. Takoii cnoco® oborarieHus py Ha3bIBAIOT romayuetl.

Xumuyeckue cBoiictBa. Cepa — THMHYHBINA HEMETAIUT. B XMMHYECKUX peakiusax
cepa MposABISAET U OKHCIUTENbHBIE, U BOCCTAHOBUTENbHBIE CBOMCTBa. (B xumu-
YECKHUX YPAaBHEHHAX CEPYy YCIOBHO H300paKar0T XMMUYECKUM 3HAKOM S).

Cepa — kak oxkucanteab. Cepa OKHCISIET METaJUTBI (KpOME 30JI0Ta, UPUANS U
TUTaTHHBI), a TAK)Ke HEMETAJLIbI, AJIEKTPOOTPUIIATENbHOCTH KOTOPHIX, MEHBIIIE JIEK-
TPOOTPHLATENBHOCTU cephl. C IIETOYHBIMH U IIETOYHO3EMEIBHBIMA METAJUIaMHU, a
TaKOKe CO PTYTHIO Cepa pearupyeT Mpu OOBIYHBIX YCIOBHIX:

+1 -2 +1 -2

2Na +S — Na,S 2A1 + 38—t ALLS; H,+S 15 HLS

Hg +S — HgS C+2S-1,Cs; Cu+S - CuS
Fe +S —'5FeS 2P + 58 —L,P,Ss

e Peakuusi coeiMHeHNs1 pTYTU C CEPOW NEXUT B OCHOBE 06es3-
BpPEXUBAHUSI pasnuToii pTyTuH, Hanpumep 13 pasdutoro TepmomeTpa. Bugnmble kannm
pTYTU crieayeT cobpatb, a pTyTb, KOTOpas nonana B Lenu — 3acbinatb NOPOLLKOM
cepbl. ATOT Npouecc HasbIBalOT deMepKypu3ayuel.

Cepa — kak BocCcTaHOBHTeJIb. Kak BOCCTaHOBUTEIb cepa pearupye
KHUCJIOPOJAOM 1 HCKOTOPBIMH CJIOKHBIMU BCUICCTBAMU. C f/iOIlOM, a30T

HE pearupyer:
0 0 +6 -1
S+3F, — SFs 2S +Cl, 1 8,Cl ﬂoz

e rmasa5 ¢ Ane
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. 6HNOs(KoHL.) + S —L > H2SO4 + BNOT + 2H20

2H2S04(KkoHU.) + S 1,330, + 2H,0 Na2SOs + S —L s Na»S203
(Tvocynbat HaTpus)

IIpu HarpeBaHuu C IIEIOYaMM cepa pearupyer M Kak OKHCIHTENb, U KaK BOC-
CTaHOBHTEJIb (BCTYMAET B PEAKLUIO TUCTIPONIOPIIMOHUPOBAHHS):
-2

0 +4
6NaOH + 3S —' Na,SOs; + 2Na,S + 3H,0

IIpumenenune. OCHOBHASA 9acTh MPOU3BOANMON CEPBI PACXOAYETCS Ha MPOU3BO/I-
CTBO cepHOM KucnoTel. Cepa MpUMEHSIETCSl PU BYJIKAHM3AIMM Kay4dyKa, B IPOU3-
BoacTBe uepHoro nopoxa (KNOs+S+C), cnudek, cepoyriepona. B Bunge moporka
Cepy UCTIOIB3YIOT ISl O0PHOBI C BPEIUTEISIMA U BO30YTUTEIISIMA 0OJIC3HEH pacTeHUH.
B Menuiunae cepHble Ma3u MPUMEHSIOT JUIS JICUYCHHUST KOMKHBIX 3a00JICBaHUIA.

Cepa wurpaeT Gombllylo pofib B MpoLeccax BblAeNeHus 3Hepruv B
opraHu3mMe, B CBEPTbIBAHUM KPOBU, B 06pa3oBaHun Genka konnareHa u

HekoTopbIX hepmeHTOB. Cepy Takke Ha3blBaOT SIEMEHTOM “KpacoThbl”.
Mpun HegocTaTke cepbl B opraHu3me HabntogaeTcs BbiNnageHne BOJOC,
XPYMKOCTb M JIOMKOCTb KOCTEM N HOTTEN.

* KpUCTannuMuyeckasi u nnacTuyeckas cepa ¢ pnorauus «

- lNMpumeHeHWe 1 NpoBepKa 3HaHUN

1. B BuJie KaKuX BellleCTB cepa BCTpeyaercsi B mpupoae?
1. HaS, S, PbS 2. ZnS, FeS,, CuzS 3. KsS, CaS, MgS
A) tonbko 1 B) Tonbko 2 0) 1,23 D)1,2 E)L3

2. YTo omm604YHO ISl KPUCTAJINYECKOI cepbl?
A) cocTouT U3 8-MH ATOMHBIX MOJICKYJI
B) umeer mounexynsipHoe cTpoeHue
C) B OOBIYHBIX YCIIOBUSX MEHEE YCTOWYMBA, YeM IUIACTHUECKas cepa
D) npu BnMBaHUM €ro paciuiaBa B BOJly NIPEBPAIIAETCs B INIACTHYECKYIO Cepy
E) B HopoIikooOpa3HOM COCTOSTHHM HE CMauyUBAETCs BOAOM

3. Onpenenure BemectBa X, Y, Z u K.
S + Al 15X S+0, Y S +CL 57 S+F. > K
1. ALLS;3 2. AlLS 3.S0: 4.S03 5. S:Cl 6. SF¢ 7. SF

4. 3aBepuiuTe CXeMbI U YKAKHTE peaKluIo, B KOTOPoii cB0OoaHas cepa (S) BbIcTynae
OKHCJIUTEIb, H KAK BOCCTAHOBUTEIb.
1. NaOH +S — 2. NasS + ... = NasSs 3. H:s0fMorn) >

4.C +S > 5. HNOs(xonw.) + S —
5. C xakMMH BelleCTBAMH cepa He pearupyert?
1. tiox 2. Boza 3. 1eJI0Yb 4. cep 5. 30
6. Cxosbk0 M0 P2Ss o0pa3yercs npu HarpeBaHUHN cepbl ¢ 18,5 r docdopa?

AdS) =32, A(P) = 31.
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m CEPOBO,EI,OPO,D,

— MpucyTtcTBMe Kakoro BewecTBa B Boaax MNanaantel (LLa6paH) n Bago (Mcmaunnbl)
oTNU4YaeT UX OT MUHepanbHbIx Boa Uctucy, Bagamnbi u Cupa6?

B3aumopencTBue cynbduaa HaTpus ¢ XNIOPHOMN
| n 6poMHON BOAAMU

O6ecneyeHue: 2 Nnpobrpkn, pacTBOp Cynbduaa HaTpus, XnopHas n 6pomMHas BoAbI.
Xoa pabotbl: B kaxgyw u3 2-x npobupok HanewTe HEMHOro pacTtBopa cynbduaa
HaTpus. B ogHy u3 npobupok ¢ aTumu pacTBopamu fobaBbTe XMOPHYH, B OpPYrylo —
BGpOMHYI0 BOAbI U MpOCReauTe 3a NPOUCXOAALMMU U3MEHEHUSIMU.

O6cyauTte pe3ynbTaThl.
— Yto Bbl HAbNaanm B npobupkax? Kak o6bsicHUTe 3Tn HabnogeHns?
— CocTaBbTe YpaBHEHUSA 3TUX pPeakUn.

Crpoenne moJsekyJbl. CTpykTypHas ¢opMmyna cepoBOJOPOAA
cnenyromasi: H-S—H. Css3p S—H — monsipaas cBs3b. [lockomapky Mo-
neKyna uMmeer yrioBoe ctpoenne (LHSH= 92°), To B memom mo-
JieKyJia — noJisipHasi (a).

Haxoxxnenue B mpupone. B npupoje cepoBopopo BcTpeyaeTcs B
COCTaBE BYJIKAHMYECKUX TI'a30B U HEKOTOPBIX MMHEPAJIbHBIX BOJ
(ITaturopck, Marecra, I'amaantsr).

Moayuenne. B nabopaTopun cepoBOAOpO] IOJNYYArOT, TJaBHBIM 00pa3oMm,
JIEHCTBUEM COJISTHOW WM Pa30aBlIeHHON CepHOW KUCIOT Ha cynbhu xeneza(ll):

FeS + 2HC] — FeCl, + HoST FeS + H2SOupass.) — FeSO4 + HoST

B mpoMbIIIIECHHOCTH CcepoBOJIOPO, 00pa3yercsl Kak MOOOYHBIA MPOAYKT NPH
OUYMCTKE HEPTH, IPUPOIHOTO U MPOMBIIIICHHBIX Ta30B.

dusnyeckue cBoiictBa. CepoBogopoa — OecBETHBIN Ta3, HEMHOTO TsDKeJee
BO3/yXa, C 3allaXxoM TyXJBIX SUIl (TOUHEEe, TyXJBIC SUIA MAaXHYT CEPOBOIOPOIOM).
CepoBoiOpOA OYEHB SIIOBUT; BABIXaHUE OOJIBIIOTO KOJIMYECTBAa MOXKET NPUBECTH K
cmeptu. Ilpu 20°C B 1 1 Boubl pacTBopsiercs 2,5 i cepoBojopoaa. Ero BoaHbIi
pacTBOp HA3BIBAIOT CEPOBOOOPOOHOU KUCTOMOIL.

Xumuyeckue cBoiicTBa. [Ipu HarpeBaHuy cepoBOOPO]T pa3iaraercs:

25 (°
H,S 350 C 4+
H,S — cuabHbIE BoccTaHOBUTENb. Kak BOCCTaHOBUTEIH CEPOBOJIOPO pearu-
PYET C KUCIIOPOJIOM, TUOKCHUIOM CEPhl K OPOMHOMN BOJIOM:

2H,S + 30, — 2S0,T+2H,0 2H,S + 0 — 2Sigh 2H,

1pH U30BITKE KUCTIOPOa IpH HEJOCTATKE KHC aa

2H,S + SO, — 2H,0 +3S{ H,S + Br,—> @HBr

B BoZHOM pacTBOpE CEPOBOJOPO. — OUCHB C1a6as, 08Y. Has K a:
S 2 H* + HS™

e rmasa5 ¢ Ane
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B HOHHBIX ypaBHEHHSIX CEPOBOAOPOIHAS KUCIIOTA, KAK U BOJA, 3aUCHIBACTCS B
MOJICKYJISIpHOH opme.
CepoBotopojiHasi KMcIoTa 00pasyer jiBa psaa cosell — cyavgpuont (KsS, CuS) u
euopocynvuovr (NaHS, Ca(HS),).
[

Bsaumopgencteue noHos Pb?* n Cu?* ¢ ceposogoponom

Ha ocHoBaHWM ypaBHEHWI peakumin OTBETbTE Ha BOMPOCHI.
H2S + Pb(NO3)2 — PbS{ + 2HNO3 H2S + CuCl2 — CuS{ + 2HCI

— Kakas 13 yyacteytowmx B peakumsax kucnot — HzS, HNOs n HCI — Hanbonee cnabas?

— He npotuBopeyat nu 311 ABe peakuun Npaeuy, COrfiacHO KOTOPOMY CUIbHas KucroTa
BbITECHsieT crabyio n3 ee conen?

— Brinaet nn obpasosaHne ocagkos PbS n CuS Ha npoTekaHue aTux peakumn?

Takum o6pazom, eciid 00pa3yrOTCs HEPACTBOPUMBIEC B YCIOBHUSIX PEAKIIUH CYJIIhb-
($uabl, TO CEpOBOIOPOHASI KUCIIOTA BBITECHSET CHIIBHBIC KUCIOTHI U3 UX COJIEH.

IIpumenenue. PaznnuHas okpacka HEPACTBOPUMBIX CylbpuIOB (ZnS — Gemnoro,
PbS, CuS, HgS — geproro, CdS — skenToro mBeTa) UCIIOIL3YETCsl IS OTIPECICHUS
KaTHOHOB METAJUIOB U UX paznaencHus. CepoBOIOPOAHBIE IPUPOTHBIC BOJIBI MIPUME-
HSIOTCS B BUJIE JIeUeOHBIX BaHH.

OmnpenesieHue. XapakTepHOH OCOOCHHOCTHIO CEPOBOJIOPOIHON KHCIOTHI U €€
PAcTBOPUMEIX COJiell SABIAETCA HX CIOCOOHOCTH 06pa3oBhIBaTH ¢ MoHamu Cu’ (a
TaKKe U ¢ HOHaMH cBUHIa Pb*") uepubiit ocanok cynbduma meau(Il) (umu PbS):

Cu(NO:), + H,S — CuS{ + 2HNO;

* cepoBOAOpPOAHAA KACMOTa * cynbduabl U ruapocynbduabl ©
BOCCTaHOBUTElNbHbIE CBOMCTBa CEPOBOAOPOAHON KUCIOThbI®

_ NMpumeHeHue u NpoBepKa 3HaHUMN

1. Uto BepHoO /1151 cepoBoaopoaa?

A) ra3 yerye Bo3ayxa B) He pacTBOpsieTcs B Boze C) He SIoBUT

D) nornomaercs pacteopamu NaOH u Pb(NOs). E) He BcTpeuaeTcst B mpupojie
2. 3aBepmInTe cXeMbl H YKAKUTe peaKUuio, B koTopoii H>S He nposiBiisieT BOCCTAaHOBHUTE/Ib-
Hbl€e CBOMiCTBA.

1.2H:S+302 —>... +... 2.H:S+SO; —> ... +...

3. H:S+2KOH — ...+ ... 4. H>S + FeCl; — FeCl, + HCI + ...

3. CocTraBbTe ypaBHEHHUS peaKlMii, 10 KOTOPbIM MOKHO MOJY4YUTh CEPOBOIOPO/I.
1. FeS + HaSOu(pas6) > 2. Ho+S—> 3. Cu+ HSOu(xonn) —— 4. FeS + HCl -,

4. YkaxuTe BepHble BbIcKa3biBaHHusA. CepoBO0POIHAS KUCIOTA ...
1. cunbHas KUCIOTa 2. o0Opa3syeT KUCIbIE U CPEABUE CO.
3. BOCCTaHOBHTEh 4. ¢ nonamu Cu?* 0bpazyer

Boaopoaa cocrapiaser 60%? A«(S) =32, M«(H:S) = 34.

6. Kakasi cosib 1 B KaKoM KoJn4ecTBe (MOJIb) 00pa3yercsi mp
o0bemMoM 5,6 1 (H.y.) yepe3 pacTBop Maccoii 280 r, ¢ anuii

7. CocTaBbTe ypaBHeHHs npeBpanieHniigS — KoS SO>
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m nI/IOKCI/I,D, CEPbl. CEPHUCTAA KUCJIOTA. TPUOKCUL CEPbI

— 3anax Kakoro rasa Mbl YyBCTBYEM MPU CXXUFaHUU CNNYEK?
[

OnpepeneHue cynbhunaos, cynbunToB 1 cynbdartoB

\
O6ecne4eHue: Tpu NPobUPKK, B Kaxaon n3 koTopblx okorno 0,5 r cynbdara, cynedura n

cynbduaa HaTpus, KOHLEHTPUPOBAHHAA COMsiHasA KUCMoTa.
Xop pabotbi: K copepxvmomy B kaxaon npobupke npunete 2—3 M CONSIHON KUCMOThI
1 NpocneanTe 3a NPoONCXoasaLLMMM U3MEHEHUAMU.

O6cyauTe pe3ynbTaThbl:

— B kakmx npobupkax npousoLnu xumuyeckme peakuun? MNMovemy Bbl Tak cuntaete?

— YKaxute NpM3Haku Kaxaon peakumm, KoTopble Bbl 0BGHapyXunu.

— O6bscHUTE, NoYeMy B OAHMX NPOBUPKax peakumu NpoTeKatoT, a ApYrMx — He NpoTeKarT?

Iosyuyenue. B maboparopuu AMOKCHT CEPBI MOKHO TIOTYUIHTh JICHCTBUEM KOHIICH-
TPUPOBAHHOW CEPHOW KUCIOTHI Ha CYNb(GUT HATPUS, CEPy HIM MEIb, a TaKXKe
C)KATaHUEM CEpPOBOJIOPOA:

Cu +2H2SO4(xonm). CuSO4+S02T+2H20 S +2H,SOu4(xonm.) -t 3SOZT+2H20

B mpoMBIIUIEHHOCTH AMOKCHJ CEphl MONYYaroT CKUTaHHUEM Cephl, MUPUTA
(FeS») u cepuucThix coennHeHni UBeTHBIX MeTaoB (ZnS, PbS, Cu,S u ap.):

4FeS,+ 110, 2Fe,05 + 8S0,T 27nS + 30, -5 27n0 + 2S0,T

dusnyeckue cBoiicTBa. /[MOKCH CEpbl WM CEPHUCTHIN ra3 — OECIBETHBIN ra3
¢ pe3xkum yaynumBbiM 3amaxom. [Ipu 20°C B 1 1 Boasr pactBopsiercs 40 1 SO,. Ero
BOJIHBIM pacTBOP HA3BIBACTCS CEPHUCTNOU KUCTIOMOU.

Xumuyeckue cBoiicTBa. [[nokcus cepsl — aneudpuod cepHUCTON KUcaoThl. C BO-
JIOW OH 00pasyeT HenpouHylo CEPHUCTYIO KHCIIOTY, C OKCHUAaMHU M THIPOKCHIAMH
METAaJJIOB — COJIH:

H,O + SO, 2 H,S0s CaO + SO, — CaSO0; NaOH + SO, — NaHSO;
B NEPCUYUCIICHHBIX PCAKINAX CTCIICHb OKHUCIICHUS CEPbl HE NU3MCHSICTCA. B Apyrux

K€ peakIysIX JAMOKCHJI Cephbl BBICTYNAeT WM Kak eoccmanosumens (a), WIH Kak
oxucaumens (b):

+4 t,xar. 0 “
(2) 2SO, + O0,—— 2S0; (b) 2H; + SOv) 2H,® + S
Jlrokcua cepsl 0051 aeT OTOSIUBAIOIINM H JAC3HHUIIUPYIONHM CBV

IIpu pacTBOpeHHN ANOKCHUIA CEPBI B BOJIE 00pa3yeTcs ¢ mas K Ta. 13-
3a CBOEH HEIPOUHOCTH OHA CYIIECTBYET TOJIBKO B P e.

e rmasa5 ¢ Ane



CepHucTas KUCIOTa — cj1abasi, TByXOCHOBHAsI KUCJIOTA; B BOJE JUCCOIMUPYET B
JIBE CTAMU U 00pa3yeT CPEIHUE U KUCIIBIC COITU — CYibumbl U 2UOPOCYTbhHUmbL:

2NaOH + H>SO3; — Na,SOs; + 2H,0 NaOH + H,SO; —» NaHSO; + H,O

2moms 1 Momp  cymbuT HaTpus IMome 1 Momp  rHAPOCYNBOUT HATPHS

IIpuMeHeHne THOKCHAA CePbI U COJICH CEPHUCTOM KHMCJIOTHI. [luokcuy cepbl
MpUMeHsieTcs AJ1s1 oOecliBeUMBaHMS 1LIEIIKa, [MIEPCTH, COJIOMBI, KpacHTeNel, a TaKkKe
JUIl YHUYTOXKEHHSI MHUKPOOPTaHU3MOB OBOIUEXPAaHWIMI U TPH KOHCEPBUPOBAHUHU
(bpyKTOB, COKOB, sir0J1. OCHOBHAS €0 YacTh HIET Ha IPON3BOCTBO CEPHON KHUCIIOTHL.

U3 coneii cepHUCTOM KUCIIOTHI CyibPUT HaTpust Na;SOs3 UCHONB3YeTCs IS Oy e-
Hust THocyibdaTa Hatpusa (Na,SO3S wmm NayS03), runpocynsdur Harpus NaHSO; —
JULSL ylaJIeHnsl H30BITKA XJI0pa HOcie 0TOEIMBAaHUS TKaHEH, U HapsiLy ¢ TMAPOCYIIb-
¢urom kaneimst Ca(HSO3), — B Ipon3BOCTBE LEIUTIONO3BI H3 JPEBECHHBI.

Moayuyenne. B maboparopuu TPUOKCH CEPbI MOMKHO IOJIYYUTh TEPMUUCCKUM
pasnoxxkeHueM aucyibdara kanus, cyiabdaros amoMuHus win xxenesa(lll):

K28,07 —4 K,S04 + SO;T Fex(S04); —t Fe,03 + 3505 T

B npoMBIIUIEHHOCTH TPUOKCHJ CEPhI MOJMYYar0T OKUCJIEHHUEM IUOKCHUAA CEPbl
KHCJIOPOJIOM BO3/1yXa B MpHCyTCTBUH KatanuzaTopa (V,0s um NO):

250, + 0, —22% 5550,

Dusnyeckue cBoiictBa. Tpuokcun cepsl — OeclBETHAs KUIKOCTb, KHUIIALIAS
mpu 45°C u 3amep3atomas mpu 17°C; XOpomio pacTBOpsETCS B BOAEC M CEPHOUH
KHCJIIOTEC. TpI/IOKCI/I)I CCPbI CUJIBHO NOrJIOMA€T BOASAHBIC Maphbl U3 BO3AyXa, IIO3TOMY
€ro XpaHsIT B INIOTHO 3aKPBITOM CTEKISIHHOHN MOCY/E.

Xumuyeckue cBoicTBa. TPHOKCH]T CEPBI — aHeudpud CepHOl KucIoTel. OHa 3K30-
TEPMHUYECKH pearupyer ¢ BOAOH, 00pa3ysl CEpHYyIO KHCIOTY, BCTYHAaeT B PEaKINH C
OCHOBHBIMH OKCHAAMHU 1 OCHOBAaHUSIMHU:

SO; +H>0 — H,SOq4 CaO + SO3 — CaSOq4
2NaOH + SOz — Na,SO4+ H,O

B TPUOKCUAC CCPBI CTCIICHb OKNUCJICHUS CCPhL +6; IMO3TOMY OHa NPOABJISACT CUIIb-
HBIE OKUCTUMENbHbLE CBOUCBA:

5803 + 2P — P,0s + 550,71

TpHroKCcHL cephbl IPOSBIIAET TAKKE U JIETHAPATUPYIOIHME CBOWCTBA:
C12H22011(caxap) +nSO;— 12C + nS0O3-1
HpI/I CUJIbHOM Harp€BaHuU TPUOKCHU CCPBI 06paTHMO pagitarac

28505 =€, 290, + 0,

Tpuokcua cepbl UCIOJIB3YETCS B JROU3BOICT
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* ANOKCUA Cepbl * CEPHUCTas KUCIOTa * CynbMUTbI U TMAPOCYNb(UTLI
* TPUOKCUA Cepbl * AernapaTupyiollee CBOMCTBO *

_ NMpumMmeHeHUe N npoBepKa 3HaAHUN

1. ITo kakoii peakuuu B JJa00OPATOPHHU NMOJIYYATh JHOKCH CEPbI Heneecoodpa3Ho?

A) 4FeS: + 1102 —4 2Fe:05 + 880, T

B) 2NaHSO; + H280s — Na>S0s+ 280, T+ 2H,0

C) NazSOs + H2SO4(xomrr.) — Na:SOs+ SO T+ H20
D) S + 2H>SO4(komm.) — 2H20 + 35S0, 7T

E) Cu + 2H>SOx(xon11.) —— CuSOs+ SO>T + 2H,0

2. Y10 ominG04YHO AJIs1 TPHOKCHAA cepbl?
A) NposBIAeT CHIbHbBIE OKUCIUTENbHbIE CBOIICTBA
B) cunpHO moruoniaeT BOASHbIE aphbl
C) pacTBOpsieTCs B KOHIICHTPHUPOBAHHON CEPHOM KHUCIIOTE
D) npu runpartanuu BbIIEISAETCS TEIIO0

E) nosyyaroT BOCCTaHOBJIEHHEM JTHOKCHIA CEPBI

3. B kaKuX peaKIusX THOKCHI CePbl BOCCTAHOBUTEb?
1.2S02+ 02— 2S0s
2.S02+ Cl2—> SO:Cl2
3. SO2+ H20 — H2S0s
4. SOz +2HNO3s = H2S804+ 2NO2
5.802+ I + 2H,0 — 2HI+ H2SO4

4. B KaKHX peakIusx cepa co CTeNeHbI0 OKUCIeHusI +4 MPOsIBISIET TOJbKO OKHCIUTEIbHbIE
cBoiicTBa?
1. 2H>S + SO2 - 2H20 + 3S
2.2H> + SO2 - 2H0+ S
3. 8KOH + 4S02— 3K2S04+ K»S + 4H20
4. 2H>S + H2SO3— 3H20 + 3S
5. 3aBepuinTe cXeMbI U YKaKHTE pPeaKiu, XapaKTepH3yIolue KHCJI0THbIe cBoiicTBa SO2.
1. SO+ CaO —
2.80:+H.0 2
3.S0, + KOH —»
4.80,+0, LT,

6. [lepeuynciuTe cXoaHbIe H OTJIHYNTEIbHBbIE (U3MYECKHe H XMMHYEeCKHe 0COOeHHOCTH IH
cuaa u Tpuokcuaa cepsl. Tam, rie MosKHO, OTBET MOATBEPIUTE COOTBETC
HEHUSAMH.

8. CrosibKo M3 JMOKCHAA cepbl 06pa3yercsl NPy MOJIHO
pona?

e rmasa5 ¢ Ane



m CEPHAFI KUCIIOTA

@ — Kakoe BelLeCcTBO UCNONb3yeTCs B Ka4e€CTBE 31IEKTPONMTa B aKKyMynsaTopax aBTo-
¢ Mobunen?

|
[eATeNnbHOCTh BoaooTHuMatoLee CBOMCTBO KOHLIEHTPMPOBaHHOM
CEepPHOMN KUCNOTbI

O6ecne4yeHue: BbLICOKUIA CTakaH, KOHLEHTpMPOBaHHasi |
CcepHas KUcnoTa, caxapHas nyapa, CTeknsiHHas
nanoyka

Xop paboTbl: B cTakaHe cMouMTEe BOAON CaxapHyto ——r
nyapy U OCTOPOXHO, MEPeMeLLIMBAs CTEKNAHHON na-
TI0YKON, [OBaBNAWTE CEPHYIO KACNOTY, creas 3a npo-
nexogsawmm. KocHutech nanbuamMm CTEHOK CTakaHa.

| Vromhb

C12H22011 + 2H2S04(q) >11C + 2SO0 T+XT+13H20
caxapH\aﬂ nyapa c KHUCIIOTOM
O6cyauTe pe3ynbTaThbl:

— Kakoe CBOWCTBO CEpHOM KMUCMOTbl OTpaxaeT 3TOT aKcnepumeHT? Kak HasbiBaloTCcH
BellecTBa ¢ NoAobHbLIMK cBOMCTBAMU?

— Moyemy ob6pasytouiics yronb NoAHMMAETCs BAOSb cTakaHa? YTo 3a BelecTBo X?

— ObyrnuBaHue caxapHow Nyapbl — 9K30TEPMUYECKUIA NN SHAOTEPMUYECKMI NpoLecc?
— MNposBnsAeT nu cepHas kncnota nogobHble CBONCTBA C APYrMY BELLLECTBAMMU?

Iony4yenne. B IpoMBIITIEHHOCTH CEPHYIO KUCIOTY MOTY4alOT, B OCHOBHOM, KOH-
maxmuwvim cnocobom (crp.86):
S
H,S +O2,t
FeS,
dDusuyeckue cBoiicTBa. CepHas KHCI0Ta — OECI[BETHAS MACIITHUCTAsI HENeTy4ast
u Tsoxenast (p=1,838 /M) kuAKoCTh, 0€3 3amaxa; CHIBHO eucpockonuyHa. llpu
pacTBOPEHHUH CEPHOM KUCIIOTHI B BOJIE HAOIIOIAETCsT CHIIBHOE pa3orpeBanue (a).

SO, +02.t, kat. SO; +H,0 H,SO,

H,0 (@) H,SO4

Ipumeuanue: [Ipu paz6aBneHnn
CEpHOM KHCIIOTHI €€ TOHKOH
CTPYHKOH HaJ0 BIMBAaTh B BOLY,
HENpephIBHO MepeMeIBast pac-
TBOP; 00paTHOE — MPHJINBATH
BOAY K KHCJIOTe HeJIb3s1!

B nocneaneM ciryyae mpoucxo-
JIUT pa30pBI3THBAaHKE PACTBOPA
KHCJIOTBI, 9TO MOJKET BBI3BATh

0XKOT'H. H,SO4

* BesBogHas cepHas kuc
cepbl. PactBop SO3 B KOHLEHTpUPOBaHHOW cepH
CepHas kucnora, ncnosnbdyemas B naboparopu
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Xumuueckue cBoiictBa. CepHas KUCIIOTa, HAPSAY C 0OWuUMU C8OUCMEAMU KHC-
70T, o0JIalaeT U cheyuduuecKumy COUCmMeamu.

I. Xumuueckue cBo¥icTBa pa30aB/ieHHOM cepHOM KHCJIOThI. Kak cuibHast AByxoc-
HOBHas KUCJIOTA, CEpHasi KUCIIOTa B BOAHOM PacTBOPE AUCCOLMUPYET B ABE CTYIICHHU:

H,SO, 2 H* + HSQ, HSO, 2 H*+ SO}

Mertanisl, pacloI0KEHHBIE B AIEKTPOXUMHUYECKOM PsIly METAIJIOB JI0 BOAOPO-
Jia, 13 pa30aBICHHON CEpPHON KHUCIJIOThI BBITECHSIOT BOJAOPOA. (B 3Tux peakuusax poib
OKHMCIIMTENSl WrparoT HWOHbI Bojopoga — H'). Mertamums (Cu, Hg, Ag, Au),
PACIOJIOKEHHBIE CIpaBa OT BOAOPOJA, C Pa30aBICHHON KHCIOTOW HE pearupyor.
CepHasi KMCJIOTa B3aUMOJEHCTBYET ¢ OCHOBAaHUSIMHU, OCHOBHBIMU M aM(OTEPHBIMH
OKCHJIAMU, COJIIMH U aMMHAKOM.

CepHasi KUCIIOTa U €€ COJIM C PACTBOPUMBIMU COJISIMH Oapust 00pa3yroT HepacT-
BOPHUMBI B BOJIE M KUCIIOTAX Oenbiti 0ca0oK cyabpama bapus:

Ba(NOs), + H,SO4 — BaSO44 + 2HNO;

Orta peakuus, xapakmepnas 0Jisi CEpHOU KUCIOMbl U ee COolell, NCTIONb3YeTCs IS
onpenenenns nouos SO4>~ B pacTBOpe.

II. Xumuyeckue CBOMCTBAa KOHLCHTPUPOBAHHOM CePHOI KHCJIOTHI.

Cneyughuueckue colicmea KOHUCHTPUPOBAHHON CEPHON KHCIIOTHI:

A) Oxucnumenshule céoticmea. KOHUEHTpUpOBaHHAs CEpHAst KUCIIOTA — CUTbHbIL
oxucnumens. [Ipy HarpeBaHNM OHA pearupyeT cO MHOTMMHU MeTaJlTaMH (MCKITFOYeHNE
— Au, Pt 1 HeKoTOpBIE Ipyrue MeTabsl). B aTHX peakuusx poib OKUCIUTENSI UTPAeT
ne non H', a cepa co crenensto okucnenus +6 (non SO4>). IosTomy npu e3aumo-
oeticmeuu Memaiios ¢ KOHYESHMPUPOBAHHOU CEPHOL KUCIOMOU 8000p00 He 6bloe-
JAIemcsl.

IIpy B3auMOAECHCTBUM KOHLEHTPUPOBAHHOW CEPHON KHUCJIOTHI C AKTUBHBIMH
merautamu (Li, Na, K, Ca, Sr, Ba) Beinensercs HzS, a ¢ merayutamu — Cu, Hg, Ag —
cepHucThiif Ta3 SO;. Bo BTOpoM citydae peakuns mpoTeKaeT Mpyu HarpeBaHUU:

8Na + SH>SO4(com) = 4Na:SOs+ 4H,0 + HST
Cu + 2H>SO4(om) —s CuSO4+ 2H,0 + SO, T

B peakuusx ¢ ApyruMu MeTalulaMH CepHas KHCIIOTa, B 3aBUCHMOCTH OT KOHIICH-
TpaLuK, akTUBHOCTH METaJlJIa U TeMIIepaTypsl, BoccTaHaBiuBaeTcsa 10 SOz, S 1 H,S.
IIpy 0OBIYHBIX yCTIOBUAX KOHLIEHTPUPOBAHHAS CEpHAas KUCIIOTA HE ACHCTBYET Ha
XKEJIe30, XPOM, AJIFOMUHUNA U HUKENb; OHA naccusupyem ux. Ilpu HarpeBaHuu 3Tu
MeTaJljIbl, B COOTBETCTBHUH C BBINIEYKa3aHHBIMHU MPABUIIAMU PEArHPYIOT C HEll:

2Fe + 6H2SOuteoms) ——s Fea(SO4)3 + 6H,0 + 35S0, T

CBuHell ¢ KOHIIEHTPUPOBAaHHOM CEPHOM KHCIIOTON pearupyer ¢ BL’ eHH
u obpazoBanueM kucioit conmu Pb(HSO,), (pu HarpeBanumn).

B) Jlezuopamupyrouwiee (600oomnuumarouiee) ceonicmgo. K@uiieH OBaHHas
CepHas KHCJIO0Ta 3HEPTUYHO pearupyer ¢ BoAoH, obpagys pa ble TH, :

H,SO4 + nH,O — H,SO4- n
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* Kak gernapatvpytoLlee BeLeCcTBO, KOHLEHTPUPOBaHHas cepHas
KMcnoTta obyrnuBaeT ogHW opraHuyeckne cCoefuHeHus (caxap, ApeBecuHy, bymary n
Ap.), NpeBpaLyas Apyrue B MHble COEAMHEHWs yrnepoaa:

HCOOH - M280:kom) - ohq 4 0 (H2S04-H20)

MypaBbUHasA KMCNoTa MOHOOKCUA yrnepoaa

C) KoHileHTprpOBaHHAsI CEPHAs KUCJIOTAa C TPUOKCHIIOM CEPbI 00pasyeT oeym —
H>SO4-nSOs. Ilpu n=1 obpazyercs ducepras Kucioma:
H>SOu4(konn.) + SO3; = H2S,04
JAUCEpHas KUCI0Ta
D) Cepnas kuciora — neremyyas cunvHas xkucioma. OHa HCTIONB3YyeTCs JUIS
MIOJTy4CHUSI MHOTHX JIPYTUX KHUCJIOT:

2NaCl + H,S04 -5 Na,SO4 + 2HCl  NaNO; + HaSO4 —5 NaHSO4 + HNO;s
KPHUCT. KOHII. KpUCT. KOHII.

IIpumenenne. CepHasi KMCIIOTAa MCHOIB3YETCS B MPOM3BOJICTBE MHUHEPATHHBIX
yno0Openuit, nis noydenus: donbimmacTBa kucinot (HCI, HE, HsPO4, CH;COOH u
JIp.), KpacUTeleH, B3phIBYATHIX BEIICCTB, JICKAPCTB, NCKYCCTBEHHOTO IICITKA, JICKTPO-

JIUTHYECKOH Mean (OYWIICHHBIA METOAOM
(b) anektponu3a). OHa TakkKe MPUMEHSETCS B Ka-
YEeCTBE 3JICKTPOJINTA B CBUHIIOBBIX aKKyMYJIsi-
Cl TOpax, B OYHCTKE HE(TEIPOIYKTOB U OCYIIIKE
BEIIIECTB.
Onpenesenue.
> < 1. KOHUEHTpUPOBAHHYIO CEPHYIO KHCIOTY
MOXXHO OTJIMYHUTH OT JAPYTHX KUCIOT O 00yT-
e JIMBAHUIO JTYYUHKH, OIMYILICHHOH B HEe.

2Na 2C1 _
|:> 2. Onpenenenre cynbdar uona (SO4)> oc-
BaSO, HOBBIBaeTCs Ha o0Opa3oBaHWMHU Oenoro ocajaka
cynbdata O6apus (BaSOs) npu nmelicTBum Ha

cynbdart noH noHoM Oapus (b).

[Monyuyenne cepHO# KUCIOTHI KOHTAKTHBIM CIIOCOOOM BKITIOYAET TPH CTaIUH:
L. Corcuearue nupuma unu opyeoeo coipvs (S, ZnS, HaS u np.):

4FeS,+ 110, —45 2Fe,03+8S0,T + Q
II. Oxucnenue ouokcuoa cepvl 8 mpuoxkcuo cepol:
280, + 0, —4¥295, 280;+Q &

1. I'uopamayus mpuoxcuoa cepwvi. TPUOKCH CEpPBI BHAYAIIE

LEHTPUPOBAHHON CEPHOW KUCIOTOW ¢ 00pa3oBaHMEM OJICYMA;
BaHUU 0JIEyMa C BOJIOM, pACTBOPEHHBIH B OJIEyME TpU JJ€ephl T

SOs(r) + HoO(x) —> +
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XuMHsI M OKpYysKkawowas cpeaa. [Ipon3BoaCTBO CEPHON KHCIOTHI CO3JAET PAM IKOJIO-
THYECKUX MpoOsieM. B 3TOM nmpon3BOICTBE OCHOBHBIMH BEIIECTBAMH, 3aTPSI3HAIOMINMHU
aTMocdepy, ABIAIOTCSA AUOKCHUL Cepbl, TyMaH CEPHON KUCIIOTHI U IbUIe0Opa3HbIe TBEpAbIe
YacTUIIBI, oOpasyronyecs NpHu nepepaboTke pyd. OHM BBI3BIBAIOT IOPAXKEHHE AbIXa-
TENbHOW CHCTEMBI YeJIOBEKA U KMBOTHBIX, THOIb PACTUTENEHOCTH, YCHIEHHE KOPPO3HU
METALIMYECKUX KOHCTPYKIWH, pa3pylleHHe MaMITHUKOB M JPYTHX COOPY>KSHHH H3
M3BECTHSIKA U MpaMopa, 3aKUCIICHUE TI0YB U JIP.

OOBIYHO JTMOKCHJI CEpbl MOTJIOMACTCS M3BECTKOBOW BOHOM. J[11 yMEHBIIEHHS CepHO-
KHACJIOTHOTO TyMaHa B aTrMoc(epe HCHONB3YIOT BBICOKOI€PMETHYHBIC almapaTrbl H
CHeHaIbHBIE TOTIOTHTENBHbIE (QMIBTPHI, HAIIPIMEDP, BOJIOKHUCTHIE (DUIIBTPEI.

3aMeHa IMpHTa Ha CEpy B MPOM3BOJICTBE CEPHOM KHCIOTHI TO3BOJISIET B 3HAUUTEIHHOM
CTENECHH YMEHBIIHUTH 3arPsI3HEHNE aTMOC(EPhl TBEPABIMU YaCTUIIAMH.

* onieym * germapatupyrolime n okucrnuTesibHblie CBOMCTBa CepHOVI
KUCNOTbI *

_ MpumeHeHMe M NpoBepka 3HAHUM

1. Yto ouiub0ouno njst KOHIEHTPUPOBAHHOI CepHOI KUCI0THI?
A) TsDKeTee BOJIBI
B) Heneryuas )KUAKOCTD
C) pacTBOpeHHE B BOJIE COMPOBOXKAACTCS HATPEBAHUEM PacTBOpa
D) normnomaer BOASHBIE MApBI BO3AyXa
E) npu pazbaBiieHHH ee HeJb3sl IPUIIMBATH K BOJIC

2. Kakue MeTasiibl ¢ pa3daBiieHHOI cepHOIi KUCTI0TOH He peazupyiom?
A) Ag,Cu,Hg B) Zn,Fe,Hg C) Au,Ca,Cu D) Cu,Mg,Ca E) Hg,Cr,Ag
3. Kakue BemiecTBa MOryT 00pa3oBaThCsl MPU BOCCTAHOBJIEHUHU CePHON KHCJIO0ThI? OTBeT

NOATBEPANTEe YPABHEHHSIMH COOTBETCTBYIOLUX PeaKIuii.
1.S 2. H2S 3. 502 4. Ha

4. YT0 6epHOo 1151 CEPHOIT KHCIOTHI?
1. B KOHLIIEHTPHUPOBAHHOM COCTOSIHUH CHJIbHBIA OKUCIIUTEINh
2. B KOHLIEHTPUPOBAHHOM cOCTOsIHUM naccusupyet Fe, Al u Cr
3. B pa30aBIEHHOM COCTOSHHH TaKXKe MOXET ObITh OKHCIHTETIEM
4. c nonamu Ba?" 06pasyer Genblii 0canok

5.3aBepuiuTe CXeMbl H YKa:KUTe yPaBHEHHE, 0TPakaloliee CBOHCTBO TOJLKO pa3daB/ieHHOM
CEepHOM KHCJIOTHI.

1. H2SOs+ CaO  — ... + ..

2. HoSOs +BaCl, —» ... + .

3. HoSO4+2KOH — ... + ..

4. HSOs + Zn  — ... + ...

5. H2SO4+ CaCOz —» ... + ... + ... '

6. CKo/1bKO MOJIb TUPHUTA HAJI0 CAKeYb, YTOObI MOTy4HTh 980 I cepHOii KHCI0T

7. Beruuciure MaccoBy1o 10110 (%) cepHOil KHCJI0THI B pacTBope, nofiyye
HHeM 16 r Tpuokcuaa cepol B 84 r Boabl. M{(SO3) = 80, Mx( 1) =98.

* rmaBa 5 ° Ane Thbl nnbl
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L] ososwanune sananns ]

1. Onpeaenute NpUPoOAHbIE COCAUHEHUSI CePbI.
1. CuFeS, 2.CS; 3. HgS 4. K>S 5. CaS042H,0
A) tonbko 1 B) 1,2 01,23 D)1,3,5 E)1,3,4,5

2. Kakoe BbICKa3bIBaAHHE OWUOOUHO?
A) cepa B pupojie BCTpedyaeTcst B BHIE COJEH
B) nipu 0OBIYHBIX YCIOBUAX KPUCTALUTHYECKAs cepa cTabniIbHee IacTHIeCKOH
C) B oOpazoBarnu MoieKyisl SOz d-mogypoBeHb aToMa S IPHHUMAET yJacTre
D) cepa o1HOBpEeMEHHO BCTYNAET B PEAKIIMU U OKHCIICHNS U BOCCTAHOBIICHUS
E) cynbdua nonsl pacnosnarot nonom Cat

3. I'ne npumensieTcs cepa?

1. B C€ITBCKOM XO3STMCTBE U MEIHUIINHE 2. B IPOU3BOJICTBE CIIMYEK U PE3UHBI
3. B IOJYYCHUH MHPHUTA 4. B IPOM3BOJICTBE CEPHOM KHACIOTHI
A)1,3,4 B) 1,2,3 O 1,2 D) 1,24 E)1.4
4. Kakue BbIpa:keHHsI COOTBETCTBYIOT CEPHUCTOM KHcJI0TE?
1. He POSIBISIET OKUCIUTENIbHBIE CBOWCTBA 2. HETIPOYHOE COEIMHEHUE
3. MpoSIBIIIET BOCCTAHOBUTENBHBIE CBOMCTBA 4. 00pa3yeT KUCIBIC ¥ CPETHIE COITH

5. IlepenuimuTe B TeTPajb CXeMbl PEAKIHUii, KOTOPbIe IPOTEKAKOT 10 KOHLA, U 3aBep-
IINTE UX.
1. H,S + CuCl, —» 2. H>S + Hg(NO3z), —»
3. Na,S+ KNO; — 4. HoS + Pb(NO3)2 —>

6. Kakne BbIpa’keHHsI COOTBETCTBYIOT THOKCHAY cepbl?
1. mposBIIET OKUCIUTENBHBIE CBOWCTBA 2. o0pa3yeT IBYXOCHOBHYIO KHUCIIOTY
3. HE IPOSBIIIET BOCCTAHOBUTEIbHBIE CBOIICTBA 4. SOBUTHIN ra3
5. IPOMEXYTOYHOE BELIECTBO B POU3BOCTBE CEPHON KHCIIOTHI

7. Kakue ypaBHeHUsI OTPAKAIOT XUMHYECKHE CBOHCTBA TOJILKO KOHIEHTPHPOBAHHOI
CepPHOIi KUCJIOTHI?

1. H,SO4 + BaCl, - BaSO4 + 2HCI

2.2H,SO4+Zn  — ZnSO,4 + SO,T +2H,0

3.H,SO4 +ZnO — ZnSO,; + H,0

4. 2H,S04 + C12HpnO11(caxap) —»11C + 280,T + CO,T + 13H,0

8. [lepennmuTe cxeMbl B TeTPaAb U 3aBepLINTe UX. YKAXKUTe yPaBHEHHUE, I7Ie cepa He
NPOosABJIsAeT OKUCINTEeNbHbIE CBOMCTBA.

1. Fe + HSO4 (pas6.) = 2. Cu + 2H>SO4(xonm) ——s 3. 8Na + 5H,S

O4(xomy) —>
cpa

9. CKOJIbKO JIUTPOB (H.y.) ra3a BbIIeJUTCS NPU HATPeBAHUH u361>11'cepe
POM KOHLIEHTPHPOBAHHOI CepHOii KUCJIOTHI, cogepxkammum 196 oT

)
M:(H2S04) = 98.
10. Cxoabko JUTPOB (H.y.) Ta30Boii cMecH o0pa3yeTcs bIBe ro 1mopo
coaep:kamero 101 r nutpara kamua? M(KNOg)&, 101.
KNO;+S+C 5 KoS + b» A
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n SNEMEHTbI NOArPYNMbl ASOTA

a OBU.I,AFI XAPAKTEPUCTUKA INEMEHTOB NOArPYMrbl A30TA.
A30T U ElNOo oKCungbl

— Mpu oTKpbITUM ObIN Ha3BaH “0e3XXM3HEeHHbIM”, a OKa3ancsA He3ameHUMbIM 3re-
MEHTOM XU3HU. O KakoM “NpPoTUBOPEYMBOM” IfieMeHTe NaeT peyb?

B rnaBuyro moxarpymmy V rpymnmsl BXomat azom N, gocgop P, mbiusax As,
cypvma Sb u sucmym Bi.

|
ﬂeﬂTen ;T Ja d*8 BaneHTHble BO3MOXHOCTU aTOMOB 3J1IEMEHTOB noarpynnbl a3oTa

YuyntbiBas pasnnyna B CTPOEHUU BHeELLHero aHepretTu4eckoro ypoBHsa atoMoB aJ1e-
MEeHTOB noarpynnbel a3oTa, oTBeTbTe Ha BONPOCHhI.

2p
/N...[T4 nd nd
w [TTTT] o [T TT]
ws[T[1 ] A . os[T[T]?
EI& R =P, As, Sb, Bi > R"'li

— B yem cocTouT pasnunune B CTPOEHUM BHELLHEro 9HepreTM4eckoro ypoBHst atomos N, P,
As, Sb n Bi?

— Bo Bcex nn atomax N, P, As, Sb 1 Bi BO3MOXHO pacnapnBaHue CrnapeHHbIX S- BaneHTHbIX
anekTpoHoB? C 4yeM 3TO CBA3aHO?

— Otpaxatotcs nn 3Tn pasnuuus B ctpoeHun atomoB N n P B nx BaneHTHOCTSIX, NposiBIis-
eMbIX MK B CBOMX coeauHeHensx? OTBET NoATBEpAUTE NpYMepamu.

Ha BHenHeM 3HEpreTHIeckOM YPOBHE aTOMOB JIEMEHTOB TOATPYTIITHI a30Ta S AJIeK-
TpoHOB — ns’np’. Kak 1 TaoreHs! 1 XaabKOTeHbI, OHU SIBIISIOTCS P-21eMEHMAML.

AToM a3oTa u3-3a OTCYTCTBHs d-TIOJypOBHSI Ha €ro BHeIIHeM (2-M) JHepre-
THYECKOM YPOBHE MpPH 00pa30BaHWM XMMHUYCCKHX CBS3EH MOXKET HCIOIL30BaTh
TOJIBKO YETBIpE opOutTanu (0HY S- U TpH p-). [l03TOMY MakcuMalbHast BaICHTHOCTh
aszorta paBHa [V. A3otr namueanenmuuvim ne bvigaem.

ATOMBI JIPYTHX K€ 7IEMEHTOB TOATPYIIITE MOTYT PACCIIAPHBATH CBOM NS’ BAJICHT-
HBIX 3JIeKTpoHA. [103TOMY OHU TIPOSIBISIFOT BAJICHTHOCTH, PaBHYIO V (CM. CXeMYy).

B cOOTBETCTBHH ¢ Ns’Np° KOH(YHUTYpAIHEl BHEIIHETO YPOBHS, BCE IEMEHTHI MOfi-
IPYMIBI a30Ta B CBOMX COEIMHEHHAX MPOSBJIAKT MaKCHMMalbHYHOgfereH§ oku
JeHus +5 u HauMeHbIyI0 —3. OHH TaKXe MPOSBIITIOT U MTPOMEKYT e C
okuciienus +3 u ap. (tadia. 22.1).

DNEeMEHTHI MOATPYIIIBI a30Ta C BOIOPOIOM 00pa3yIoT
— NH; ammuax, PHs docdun, AsHs apcun, SbH3
POIHBIX COCAMHEHHI TaIOTeHOB M XanbKoreHoB (H
B BOJIE, He 06pasytor noHos H'.
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Coenunenus tuna RH; (B ocobernoctr NH3), HanmpoTHB, B BOJIe IPUCOSAUHSIOT
voHbI H', IPOsIBIISAs TEM CaMBIM OCHOGHbIE CBOMCTBA.

Tabnuua 22.1. HekoTopble xapakTepuCTuKn a3oTa u ocdopa

3 BaneHTHble OTHocuTenbHas CLEEST CIoIEnEETT)
MELAETT SMEKTPOHbI |  3NIEKTPOOTPULIATENBHOCTb (B coeqinHeHMsX)
Asor, N 2s22p8 3,0 =3, +1,+2, +3, +4, +5
®ocdop, P 3s23p? 2.1 -3, +3, +5

B noarpymnre ceepxy BHH3 (OT a30Ta O BUCMYTa) CMAOUIbHOCHb COSTMHEHHH
RH3 ymenvwaemcs, a goccmanosumenvrvie c80UCMBa Ux 603pacmarom.

DJIeMEHTBI TOATPYIIIbI a30Ta C KUCIOPOJAOM 00pa3yroT OKcu bl coctaBa RyOs u
R,0s. B coorBeTcTBUM € 3THMHU OKcuAamu ¢ochop odpa3yeT KUCIOTHI COCTaBa
H3POs n H3PO4u ap., a a3oT — coctaBa HNO; u HNO:s.

B ykazaHHBIX KHCIIOTaX, C poCcmom cmeneHu OKUCAeHus snemenma R, cuna kuc-
nomul go3pacmaem. Hanpumep, azotHas kucinota HNO; cunbaee azotuctoit HNO,.

B noarpymnne, ¢ pocToM NOpsiAKOBOrO HOMEpa 35ieMeHTa R, kucromusie ceoticmea
Kucaopoocodepaicawux kuciom ociabesarom. Hampumep,

+5 +5 +5 +5
HN03 —> H3PO4 —> H3ASO4 —> H3Sb04

B IIOATPYIIIIE KUCTIOMHblE ceoticmesa ociiabesaiom

Y

OtkpbiTHE. A30T BriepBbie OblT OTKPHIT B 1772 roay (.Pesepdopa, Aurnus).

Iono:xxenne B [lepuognyeckoii cucreMe U cTpoenne atoma (cM. ctp. 89).

CTeneHb OKHCJEHHS a30Ta B COCTUHEHUSIX U3MEHSIETCSI OT —3 710 +5.

Haxo:xnenue B npupoae. B mpupoze a3ot Bctpeuaercsi B CBOOOTHOM U CBSI3aH-
HOoM coctosiHuU. A30T (N2) cocraBnsier 78% oObema Bo3myxa. B mambix xoimu-
YecTBax B BUAE HUTpaToB (urutuiickas cenurpa NaNOs, uaamiickas cenmurpa KNOs,
HopBexckas cenurpa Ca(NOs)2) a30T pacnpocTpaHeH B BEPXHHX CIIOSIX 3€MHOI
Kopbl. OH TaKXe BXOOUT B COCTaB OEJIKOB M MHOTMX NPHPOJHBIX OPraHUYECKUX
COCIUHECHHU.

Monyuyenne. B nabGoparopun a30T MOXKHO MOTY4aTh TEPMUUECKHM Pa3JIOKCHUM
HUTPHUTA M IUXpOMaTa aMMOHHMS, a Takxke BoccTaHoBieHueM okcuia meau(Il) am-

MHAKOM:
B npomblnuieHHOCTH a30T HOIy4aroT ¢pa THUULIIHEH
BO3/yXa.

NH4NO; —t 5 N, T + 2H,0
(NH4),Cr,07 -t Cr,05 + N, T + 4H,0
3CuO +2NH; ' 3Cu + N, T + 3H,




®uznueckue cBoiicTBa. A30T (N,) — ra3 Oe3 mBera, 3amaxa u BKyca, HEMHOTO
jerye Bo3ayxa. B Bojie, Mo CpaBHEHHUIO C KUCIOPOIOM, pacTBOpsieTcs MeHble. [Ipu
nasinenuu B 0,1MIla u remneparype —196°C oH cxmxaercs.

e CtpoeHue monekynbl N2. CTpykTypHas cdopmyna monekynbl
asota N =N, a anektpoHHas cdopmyna — :N :: N:. TporHas cBA3b B Morekyne asorta
OYyeHb Mpo4vHas. B TponHoM cBA3M ogHa O-CBA3b U ABe TI-CBA3W. M3-3a cum-

METPUYHOIO pacrnpefeneHns 31eKTPOHHOW NIOTHOCTU 3TUX CBSA3E Mexay atoMamu
asoTa, monekyna N2 B Lenom HemnonsipHa.

Xummnyeckue cBoiictBa. A30T (N2) mpu 0OBIYHBIX YCIOBHSX MaJIOAKTHBEH; M03-
TOMY a30T B IIPUPO/IE BCTPEUYAETCS B CBOOOHOM COCTOSHUH. Ero HM3Kas aKTHBHOCTh
CBsi3aHa ¢ OOJBIION TMPOYHOCTHIO CB3M N=N B Mosiekyse azora. [1o 3Toit nmpuunHe
a30T (N2) TOJIBKO TpU BBICOKOHM TeMIlepaType pearrpyeT ¢ MeTalllaMHd W HeMeTall-
namu. C TUTHEM a30T pearupyer MNpy OObIYHBIX YCIOBUIX:

2000°C

6L1 + NzT‘:‘;—“ﬁ‘;) 2LisN O, + N, —— 2NO
Hl/lTpl/I}l JINTUS
3Ca+ N, _t, CasN, 2B + N, _t ,2BN
HUTPUJ KaJbIHs HuTpU Gopa
t,kat 2000°C
3H, + Ny ©——>2NH; 2C +N; =5 (CN)
aMMHMaK JMIMaH

* Hutpug 6opa (BN) nnasutcs npu 3000°C 1 no TBepaocTy 6rm3ok
K TBEpAOCTM anMasa. Hutpuabl ruaponmayoTcs ¢ BolgeNeHneM aMMmumaka:

CasNz + 6H20 — 3Ca(OH)2 + 2NH3T

A30T 00pa3yeT HECKOJIbKO OKCHJIOB. B 3THX OKCHaxX CTENeHb OKHUCIICHUS a30Ta
n3mensercs or +1 go +5:

+1 +2 +3 +4 +5
N>O NO N>O3 NO;, N>Os
MOHOOKCH]T MOHOOKCH/T TPHOKCHT JIMOKCH/T TIEHTA0KCH T
Jha3ora azora Jra3oTa azora JMa3oTa

Oxcunpl NoO u NO — neconeobpasyroujue, OCTaIbHBIE — KUCLIOMHbIE OKCUObI.

W3 3TuX OKCHIOB TOJIBKO MOHOOKcUO azoma NO obpasyercs Impu Hernocpen-
CTBEHHOM B3aWMO/ICHCTBHH a30Ta ¢ KuciaopoaoM. OH oOpa3yercs Mpu TemnepaType
(2000°C) anexTpuyeckoi AyrH (HapuMmep, BO BPEMS TPO3bI).

Tpuokcudy ouazoma (oxcup azora(lll) N.Os cooTBeTcTBYeT aszomucmas K
aoma HNO,, nenumaoxcudy ouazoma (oxcua azora(V) N.Os — azaMias Mcno
HNOs. Juoxcuo azoma (oxcup azota(IV) NO; ¢ Bojoil ogHOBpEeM 00
JBe KucinoTsl — a30THy0 HNOs u azotuctyro HNO; kucnoTsr:

2NO; + H,O X0, HNO3;+HNO;  2NO,+

[To aroit mpuunne auokcua azora NO, Ha3bIBAIO
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ITpu pacTBOpeHHMH OUOKCHAA a30Ta B BOJE B MPUCYTCTBUHM H30BITKAa KUCIOpOJa
o0pasyeTcst TONBKO a30THAsI KUCIIOTA!

4NO; + 2H,0 + O, 2 4HNO;

Jwuoxcun azota NO; — siIOBHTEIN Ta3 Oyporo 1BeTa, ¢ XapaKTePHBIM 3allaXxoM,
TSDKEJIee BO3AyXa.

IIpumenenue. A30T, TTIaBHBIM 00pa30M, HCIIONB3YIOT JJISI CHHTE3a aMMHAaKa,
KOTOPBIN Jjajiee MPUMEHSIETCA B IPOU3BOACTBE APYTUX COEAMHEHNN a30Ta — a30THOM
KHCJIOTBI, MUHEPAJIbHBIX YAOOPEHNH, B3phIBYATHIX BEIIECTB U JIP.

A3OT mpuMeHsieTCs IS CO3JaHus WHEPTHOW aTMoc(hepbl — B AIEKTPUYCCKUX
JlaMIiax, JUIsl XpaHeHUs] ¥ TPaHCIOPTHUPOBKH, YyBCTBUTEIBHBIX K BO3JIyXy W Biare
BelecTB. MM mpu BBICOKOH TemmepaType a30THPYIOT IMOBEPXHOCTh CTaTbHBIX
n3nenwii. B Xxoj1e Takoro mpoiriecca Ha TOBEPXHOCTU 00pa3yrOTCs HUTPUIBI Kelle3a,
MIPUIAIONINE CTaTH BBICOKYIO MPOYHOCTh. JKUIKWH a30T MPUMEHSIOT B OXJIaJIH-
TEJBHBIX CUCTEMaX.

* Kucnopoacoagepxawijye KMCnoTbl a3oTa * HUTPUAbI MeTansnoB °
AWNOKCUA asoTa °

_ MpumeHeHue u NpoBepKa 3HaHUMN

1. Ykaxure o6uue GpopMyibl BOZOPOIHBIX COEAMHEHU 2J1eMEHTOB MOATPYNIbI a30TA H UX
BBICHINX OKCH/IOB.

A) RHs; R20s B) RHs; R20s C) RHs; R20s D) RH3; ROs E) RH3; R20s
2. YkaxxuTe 0oJiee CHIIbHOe OCHOBaHHe B psaay 1-3 u 0oJiee CHIILHYIO KHCJIOTY B psiay 4—6.
1. NHs 2. PH; 3. AsH3 4. HNOs 5. HsPO4 6. H3AsO4
A)l,4 B)2,5 C)3,6 D)1,6 E)3,4
3. B kakux ypaBHeHHAX X H300paikaeT IPOCTOE BelllecTBO a30T?
1. 2NH; + 3CuO — X + 3Cu + 3H20
2.NH:NO: -5 X +2H0
3. 2NH4Cl + Ca(OH)2 — CaCl>+ 2H20 + 2X
4. (NH4)2Cr207 —4 Cr203 + 4H20 + X

4, Hoquy a30T B CBOMX COCAMHCHUSAX HE NMPOSABJIACT BAJICHTHOCTH, PABHYIO v?

5. Oxcuabl Kakoro cocraBa oopasyer a30or? Kakue U3 HUX pearupyioT ¢ pacTBOpaMu IIeJI0-
yeii? CocTaBbTe ypaBHEHHS 3THX PeaKIUid.

6. Kak o0bsicHuTe 00J1ee CHIIbHBIE KMCJIOTHBIE CBOIICTBA A30THOI KUCJIOTHI 10 CPABHEHH
A30THCTON KHCJIOTOM?

7. CocTaBbTe CTPYKTYpHBbIe (hopMyJibl Huanuctoro soaopoaa (HCN) ﬁnuna .

8. CKk0/1bKO JUTPOB 230Ta MOKHO NOJay4uTh 13 1000 JIMTPOB BO3AyXa ?

9. CKOJbKO JUTPOB 230Ta MOKHO NOJIYYHTb IPH NPONYCKAHHH beMOM 4,48 11
(n.y.) Hajg HarpersiM okcuaom Meau(Il)? Beixon azora TeopeTH
CKOTO0.
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E AMMVIAK

) — BoaHble pacTBOpPbI UCMOML3YIOTCA NPV NOTEPE CO3HAHWUA YENOBEKOM M B Kaue-
: cTBe yaobpeHusi. O KakoM BelecTBe naeT peyb?

AesTenbHOCTb CTpoeHue MorneKysibl aMMuaka U KaTuoHa aMMOHMUS

Ha ocHoBe npuBegeHHbIX cxeM (a, b, c) oTBeTbTe Ha BOMpPOCHI.

HEMOoACIICHHAas
T1apa 3JICKTPOHOB

(c)
H (b) +
H—I\H: +OH > H—}\I —>H| wm

H H

— Kakoe cBoWvicTBO ammuaka oTpaxkaeT AaHHoe npespatueHme (b)?

— K Kakum knaccam HeopraHM4YecKkmx BELLLECTB OTHOCATCS NPOAYKTbl NPUCOEAMHEHNS BOAbI
1 X1opoBOAOpoAa K ammunaky?

— YuntbiBas cTeneHb okucrieHus asota B NHs, onpegenvte kakumm CBOMCTBaMU — OKMC-
TNINTENBHBIMU UMW BOCCTAHOBUTENbHBLIMK — 0bnagaeT a3oT B ammumake? OTBeT 060CHYMTE.

— YKaXunte CXoOHble U OTNMYUTENbHbIE 0COOEHHOCTU NPOCTPAHCTBEHHOIO CTPOEHUST aM-
Muaka (a) n kaTmoHa ammoHus (c)?

Ctpoenue. [IpocTpaHCTBEHHOE CTPOCHHUE MOJICKYJIbl aMMHaKa (d)
MOXHO MpPEACTaBUTh B BUJE IMUPAMUIBI, B OCHOBAHUU KOTOPOHU
JIeKaT TPU aToMa BOAOPOa, a Ha BEPIIUHE — aTOM a30Ta B COCTO-

STHUU sp3-r1/16p1/1111/13au1/n/1 (d).

IMonyuyenne. B tabopaTopun aMMHuaK 1ojry4aroT HarpeBaHUEM COJIeH aMMOHHS
C LIEJIOUBIO, & B IPOMBIIIJIEHHOCTH — B3aUMOJIEICTBUEM a30Ta C BOJAOPOAOM:

2NH,CI + Ca(OH), —t CaCl, + 2H,0 + 2NH; T

kat, P, t

Na(r) + 3Ha(r) 2NH3() +Q

ecKas u 1p

HOCJ’IGI[HSIH peakuus — CUHTE3 aMMHaKa — 06pamwwaﬂ, 9K30mepMu§
TCKACT C yMEeHbUleHUuem obvema. HOSTOMy, B COOTBETCTBHH C ITPUHIIN

e
CHHTE3 aMMHaKa OCYIICCTBIISIOT TIPX HE OYCHb BBHICOKOH TeMIeparyp 0-5
mon nasienueM B 30 MIla u B MpHUCYTCTBHM KaTajm3aropa — JKenes CTp
aKTHBUPOBaHHBIX To0aBkaMu okcuaoB Al,Os u KrO.
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* [MockonbKy CMHTE3 aMMMaka — obpaTumasa peakuusl, To B xoae
CUHTE3a NPUMEHSIIOT YUPKYASIYUOHHbIL MPOUeCe, T.e. HEBCTYMNMBLLYIO B peakLmio a3o-
TO-BOZOPOAHYH CMECH B XONOAMIbHUKE OTAENSAT OT CKUXEHHOTO ammMuaka U CHoea
BO3BpaLLaloT B KOHTaKTHbIM annapat. Takum nytem ygaetcs Ao 95% asoto-Bogopoa-
HOI cMecy NpeBpaTUTb B aMMUaK.

dDu3nyecKue cBoiicTBa. AMMHAaK — OECUBETHBINM ra3 ¢ XapakTepHBIM PE3KUM
3amaxom, IPUMEpPHO B 2 pasa jierde Bo3ayxa. Iloa naBieHueM v npu OXJIaKACHUH
aMMHaK JIETKO CXKIKACTCS B OCCHBETHYIO KHUAKOCTH (teun = —33,4°C). Xunxuit
aMMHak o0JagaeT 0OJIbIION TEMIIOTON UCTIAPEHUS U TI0 3TOM IPUYHNHE HCIIOIB3YEeTCS
B XOJIOAMJIBHBIX yCTaHOBKaX. Xopoiuo pactBopsiercs B Boae (mpu 20°C (0,1MI1a) B
1 1 Bogsr pacTBopsiercst 700 ;1 ammuaka). 10%-HbIii BOAHBIN pacTBOP aMMHaKa Ha3bl-
BAIOT AMMUAYHOU 80001 U HAWAMIPHIM CRUPIIOM.

Xumu4yeckne cBoiicTBa. BoaHblil pacTBOp aMMuaka nMeeT
cnabo wenounol xapaxkmep, TOCKOJIbKY HE3HAUYUTEIbHAS YacThb
MOJIEKYJI aMMUaKa, pearupys ¢ BOJOH, 00pa3yioT B pacTBOpE
1oHbl aMMOHUs NH, 1 rujpokcua-nonsl OH™ (e):

NH; + H,O 2 NH,OH & NH,+OH"
Ammmak ¢ kuciaoramu obpasyer conu (f):

HNO; + NH3; — NH4NO;3

HUTpAT aMMOHUSA

(e) PactBopeHue
ammuaka B Boge,
copepxallen 1-2
Kannu pacteopa

H3;PO4 + 2NH3 — (NH4):HPO4 tbeHondTanemHa

rugpooprodochar aMMoHHS

H;PO4 + NH; > NH4H,PO,

IUruApoopTodochar aMMOHHS

CmekrisiHHasi nasouyka,
Ecnu CTCKIIIHHYIO MAJIOYKY, CMOYCHHYK) KOHUCHTPHUPOBAH- ReVIeEELEE el iE ol

HOM COJISIHOM KMCJIOTOM, MOJHECTH K BBHIXO/Ty IPOOUPKH, 3aM0/l- |
HEHHOH aMMHaKOM, TO 00pasyeTcs Oeblil bIM, COCTOSIINNA U3
gacTtull xjaopuaa ammonus (f):

HCI + NH; —» NH4C1

XJIopug aMMOHUA

B BhllenipuBeIeHHBIX peaKIUsAX CTENEHb OKHUCIEHHS a30Ta
HE U3MEHSIETCS, a BaJIeHTHOCTh yBenuuuBaeTcs ot I go IV.

B HmKenmpHUBEIEHHBIX PEAKIUSIX aMMHUAKa CTEIEHb OKHUCIIE-
HHA a30Ta MeHseTcs. [Ipn HarpeBaHNM aMMHAK Pasyaraercs: (f) “Dbim Ges orws

2NH; &N, + 3H; &

B uncrom kucnopone aMMuaK TOPHT KeNThIM miameHeM. [Ipu

ANH; + 30, =2, oN, T+ 6H,0

Bropas peakmyst ucronp3yeTcs B IPOU3BOJC
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AMMUak ¢ THOKCUAOM yriiepona oopasyet kapoamud CO(NH,),:
2NH; + CO, %5 (NH,),C=0 + H,0

¢ AMMMaK — CUnbHbI BOCCTaHOBUTeNb. [1pn HarpeBaHuUM OH
BOCCTaHaBnMBaeT MeTan bl U3 UX OKCUOOB:

3CuO + 2NH3; —, 3Cu + N2T + 3H20

IIpumenenue. OTpoMHOE KOJIMYECTBO aMMHUAKa UCIOJIB3YETCS B MMPOU3BOICTBE
a30THOM KUCIIOTHI, MUHEPAJIbHBIX yI0OPEHHUIA, B3PHIBUATHIX BEIIECTB, a TAKIKE COJIbI
(aMmMuavHBIM criocoboM). Jlerkas CKMKaeMOCTh aMMHaka M OOJIbIas TEIJIOTa €ro
WCTIapeHUS UCIONIB3YIOTCS B XOJOMWIBHBIX yCTaHOBKax. llom Ha3BaHueM Hauia-
MbIPHBLL CRUPM €T0 BOAHBINA PACTBOP MPUMEHSIOT B MEIUIIMHE.

Onpenesnenue. ['a3 aMmmMuak pacrno3HarT WIX 110 TOCUHEHUIO BIAXHOM KpacHOH
JTAKMYCOBOM OYMa’KKH, WM 110 XapaKTEPHOMY 3artaxy, Wi 10 00pa30BaHHIO O€I0T0
JIbIMa TIPM BHECEHHUM B aMMMAaK CTEKJISIHHOM MaJIOYKH, CMOYEHHOM COJISSHOW KHC-
JIOTOH.

* CTPOEHUE MONEKyIbl aMMUaKa ®* aMMuayHas Boga * OCHOBHbIE U
BOCCTaHOBUTENbHbIE CBOUCTBa aMMMaka * kapbamupg ¢

- MpumeHeHMe ¥ NpoBepka 3HAHUM

1. Kakoe BbIpaxeHHe He OTHOCUTCH K aMMHUAKY ?
A) ra3 yierye Bo3alyxa C pe3KUM 3araxoM  B) MoJieKylia HMEeT TUIOCKOEe CTPOCHHE
C) B BOZIE XOPOILIO PACTBOPSIETCS D) ¢ Bojoli 0Opa3yer aMMHauHyIO BOLLY
E) Monekyna o0nagaer HeMmoAeIeHHOM IEKTPOHHO mapoit

2. Kak onpeneasiiotr ra3 aMmmMuak?
1. mo xapakTepHOMY 3amaxy
2. IO TOCUHEHUIO BJIAXKHOH! KPAcHOH JIaKMYyCOBOM Oymaru
3. TI0 TIOKPACHEHHIO BIAYXKHOM JTAKMyCOBO# Oymaru
4. mo 0o6pa3zoBaHUIO OO0 bIMA € XJIOPOBOAOPOJIOM

A) Tonbko 1 B) Tonbko 4 C) Tonbko 2 D) 1,23 E)1,2,4
3. 3aBepuuTe cxemy u onpeneante BemecTso X. NH; +30; - X + 6H.0

4. 3aBepuuTe cXeMbl M YKAKUTE J1a00PATOPHBIN cOCO0 MOJTyYeHUs AaMMHAKA.
1. NH:NO; 5 .. +2H,0 2. (NH4)2CO3 —— H:O+CO,T+... 3. NH4«Cl -1

4. NH4CI + Ca(OH)2 > 5.Na+3H, —bXar
5. CocTaBbTe ypaBHEHHUSI PeaKIHii, 0TPAKAIOIINX OCHOBHBIE CBOIICTBA aMMHAKa.

6. CK0JIbKO JMTPOB BOAOPO/a U CKOJbKO JUTPOB a30Ta motTpedyercst Ajs cuHTe3a 30
aMmuaka (n.y.)? > 4
7. CKOJIbKO JIMTPOB (H.y.) aMMHAKa MOKHO MOJIyYMTh IIPH B3aUMO/eiicTBH

ITK e-
HO#i M3BeCTH ¢ XJopuaoM amMmoHus Maccoii 117 r, conepskammum 10 [ npu CrOJbKO
MOJIb raieHoi u3Bectu BeTynut B peakuuio? M(NH4Cl) = .
8. Cxosibko M° (H.y.) aMMHAKa I0TpefyeTcs /sl CHHTEe3a 0,& ? M{{CONI:), ] =
° rmaBab6 ° eme oarp




m COJ'IVI AMMOHMUA

@ — Kakoe BelLecTBO MCNONb3YHOT B NassibHbIX paboTax AN OYUCTKU NOBEPXHOCTU
& MeTanmna oT OKCUAHOW NNeHKn?
— Y10 06LEero B CTpoeHUn Bcex cosie aMMOHUA?

[
AeaTenbHOCTb B3aumopencTeue xnopuaa aMMoOHUS C LWenovyamm

Ob6ecneyeHue: CTakaH, pacTBOpbI xfopyaa aMmMo- Na*
HUS U LLLENOoYn, MakMyCoBble 1 (heHondTanenHoBbIe OH- j

ByMakun (MnKn pacTBOpbI), CNMPTOBKA.

Xop paboTtbl: B crakaHe k 15-20 mn pactBopa NH4CI
npunenTe CTOMbKO >Xe pacTBoOpa LWEenoyuM W Harpewnte.
Moouepeau nogepxute Haf CTakaHOM BMa)HYH NMakMyco-
BYIO 1 heHondTanemHoBYyo ByMaxku 1 crneguTe 3a Npomc-
XOAALLMMMN N3MEHEHNAMM.

b

O6cyauTe pe3ynbTaTthbl:

— B kakon uBeT okpalumBatoTcs nakmycoasi U peHondTanemHosasn
6ymaxkn Hag ctakaHoM? MNoyemMy 3TO npomcxoanT?

— MOXHO N TakUM ke NyTem pacnosHaTtb Apyrue conu aMMoHNsA?

— Kakue eLe cBoricTBa NposiBASKOT CONY aMMOHMA?

Hoayuyenue. Conrt aMMOHHUS MOXHO TIOTy4YaTh B3aMMOCHCTBHEM aMMHaKa WITH
TUAPOKCHJA aMMOHHUS C KucioTamu. [Ipu M30BITKE MHOTOOCHOBHOW KHUCJIOTHI B
000uX cltydasx 00pa3yroTcsi KHCIbIEe COJIH:

2NH;+ H,SO4— (NH4)QSO4 2NH4OH + H»,SO4— (NH4 )2S04+2H,0
NH; + H,SO4— NHy HSOq4 NH4OH + H,SO4 — NH4:HSO4+ H,O

Pusnyeckue cpoiicTa. ColM aMMOHUS — TBEPABIE KPUCTAJUNINYECKHE BEIECT-
Ba, XOPOILIO PACTBOPUMBIE B BOJIC; MHOTHE U3 HUX UMEIOT O€JIbIi LIBET.

Xumuueckne cBoiicrsa. Conu aMMOHuUS 00J1a1a10T 0OwjuMy CBOMCTBAMHU COJIEH
U cneyuguyeckumu CBOICTBaMU.

Cosin aMMOHUS, KaK U JPYTU€E COJIM, B3aUMOJCHCTBYIOT C KUCIOTaMHU, COJIIMHU U
B BOJIHOM pacTBOPE TUCCOLUHUPYIOT Ha HOHBI:

(NH4)2CO3 + H,SO4 — (NH4)2$O4+ H,O + COzT
(NH,),S04+ BaCl, — BaSO4{ + 2NH,CI
NH,Cl + AgNO; > AgCI + NH;NO; NH,Cl & NH; + Cl”

K crienudraecknm cBoiicTBaM cosieit aMMOHUST OTHOCSITCSI UX 83aumodetl
¢ wenouamu (eM. Jesmensnocmy), pasiodcerue npu Hazpesarygu cuofonus.

MO3HABaHWUH, OCKOJIBKY 00pa3yIOUIcs THIPOKCH aMMOH
JIEHHEeM aMMHUaKa, 00JIaJaloIero Pe3KUM XapaKTePHBI
BJICHHAs B paszene /lesamenbHochb, OIIUCHIBAETC

NH.,CI + NaOH —tCI) NH;
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2. OcoOCHHOCTH Pa30oKEHUs COJICH aMMOHHMS TPH HArPEBAHUM ONPEICIITIOTCS
npupojoii annoHa conu. Conu kucrom — HCIL, HBr, H,COs, H,SOs u ip. — pazna-
raroTCs HA aMMUAK ¥ Ta3 (BOJHBINA paCTBOP KOTOPOTO SIBISACTCS KUCIOTOM ), KOTOPBIS
MPY OXJIKJICHUU CHOBA 00Pa3yIoT COJIb:

NH4Cl _t, NH; + HC] P11 _oxnaxaehm N, C|
NHHCO; —t s NH;T + H,0 + CO,T

Ecmu anmoHOM conmu sIBISIeTCSt @aHMOH KHCJIOTBI C CHJIBHBIMU OKHCIUTEIbHBIMU
coiicteamu (HNO3;, HNO,, H,Cr,O7 u zip.), To 00pa3yromuiics npu pa3iokeHUU
aMMHAaK MOJBEPraeTCs OKUCICHUIO:

(NH,),Cr,07 - NoT+ Cr0s +4H,0  NHuNO; —5 N,OT + 2H,0

3. Cosu aMMOHHS, KaK COJIU, 00pa30BaHHBIC CJIA0bIM OCHOBAaHHEM, ITOJIBEPTAOTCS
TUIPOIIU3Y:
NH4Cl + HOH & NH4OH + H" + CI (xucnas cpena)

IIpumenenue. 13 coneit aMMOHMS — HUTPAT aMMOHUS, CyIb(aT aMMOHUS U TH]-
pooprodochaT aMMOHHS — MPUMEHSIOTCS B Ka4eCTBE YIOOPEHNH, HUTPAT aMMOHUS
— TaKXe B MPOM3BOJICTBE B3PBIBUATHIX BEIIECTB, HAIPUMEp, aMMOHAJIa, a XJIOPH]
aMMOHHMS — B AsUTbHBIX paboTax:

4CuO + 2NH4Cl — 3Cu + N> T + CuCl, + 4H,0

Onpenenenue. PacriozHaBanue coneil aMMOHHSI OCHOBBIBAETCSI HA UX B3aUMO-
JIIEWCTBUU C IIETOYaAMH.

* cneuudmyeckme CBOMCTBA CONMEN aMMOHUA * KOBareHTHas CBSA3b,
obpa3oBaHHasi N0 JOHOPHO-aKLENTOPHOMY MEXaHU3MY ®

_ MpumeHeHMe ¥ NpoBepka 3HAHUM

1. Yto omiu6o4HoO 111 costeit aMmMoHus?
A) coxepar cBs3b, 00pa30BaHHYIO [10 JOHOPHO-AKIENITOPHOMY MEXaHH3MY
B) moxBeprarorcs runponuzy
C) npu HarpeBaHUU C IIEI0YaMH BBIIEISIOT aMMHUAK
D) npoJyKThl TEpMUYECKOTO Pa3JIOAKEHUS 3aBUCAT OT IPUPOIbI AaHHOHA
E) HexoTopbie 13 HUX HMEIOT MOJIEKYJISIPHOE CTPOEHHE

2. Kak orinuuth K2SO4 o1 (NH4)2SO04?
A) pactBopom BaClz B) no pactBopumocTH B Bozie C) pacrBopom HNOs
D) pactBopom mienoun E) ammuauHoii Bomoii

3. 3aBepuInTe CXeMbl H YKAKUTe YPAaBHEHHUsI PeaKLUii, 10 KOTOPBLIM 00pa3yeTcsi aMMHAK.
1. (NH4)280s 4  2.NHi«Cl—— 3. CuO + NH4Cl - 4. NH4Cl + KOH —*-

4. YKa:KuTe THIIbI XHMHYECKHX CBA3eil B XJiopuae aMMOHMSA U paCCMOTPHUTE XaH

bl
o0pa3oBaHmus.
H4Br? aBHEHHUA
eiicTBMH) MOJIb THAPO,

° rmaBab6 ° oarp | azoTa ° 97

5. Kak pacno3nats pactBopsl cojieil — NH4Cl, (NH4)2SO4u N
COOTBETCTBYIOIIMX PeaKIMii.

6. CKoJIbKO JIUTPOB (H.y.) aMMHAKAa BbIAEJUTCS NPH B3a
Kkaabus ¢ 110 r xaopuaa ammonusi? M(NH4Cl) = 53,5



m A30THAFI KUCIOTA

ﬂ? — OGpa3syeTcsi Npy rpo30BbIX JIMBHAX, MOBbIWAET Nrogopoane noysbl. O Kakom
BellecTBe naeT pevb?

feaTeNnbHOCTb CBoMCTBa KOHLLIEHTPUPOBAHHOW a30THOW KMCHOTbI

ObGecneueHune: 3 npobupkmn, KoHueHTpupoBaHHas HNOs, Kycku MegHON NpPOBOMOKM,
anioMVHUEBBIE W XenesHble CTPYXKW, CNMPTOBKA, LUTATMB, CTakaH, JydMHKa, CrvYKu
(onbITbl cnepyeT NPOBOAUTL B BbITSHKHOM LWikady!!!).

Xop paboThi:

a) nomecTuTe B OAHY M3 TpPex NpobUpoK CTPYXKM xernesa, BO BTOPYIO — CTPYXKW anto-
MWHUS, B TPETHIO — KYCOYKM MEOHOW NPOBOJIKN N MPUenTe K HUIM HEMHOIO a30THOM
KMCNOTbl M MpocrneanTe 3a MPOUCXOAALMMU U3MEHEHUAMU. Yepe3 2—-3 MUHYTbI
nNpobupKy ¢ MeAHOM NPOBOMOKOW cnabo Harpevite n HabnganTe 3a NPONCXOAALLM.

b) onyctute Tnewwy NyYMHKY B HarpeTyld as3oTHYl KUCNOTYy M Habnopaite 3a
NPOUCXOASLLMM.

O6cyauTte pe3ynbTraThbl:

— MNoyemy 4OCTATOYHO aKTUBHbIE MeTan bl — Kerne3o U antoMUHUIA — C KOHLIEHTPUPOBaH-
HOWM a30THOMN KMCNOTOW Npu OBbIYHBLIX YCMOBUSAX He pearnpyiloT? YTo mpoucxoauT c
3TUMK MeTannamm?

— lMpwn kaknMx ycnoBusix MeAb, PacrnonioXeHHas B psAy akTMBHOCTW npaBee BoOAopoAa,
BCTYNaeT B peakumio C KOHLEHTPUPOBAHHOWM a30THOW KMCIOTOW?

— YTO NpomcXoaunT C TretoLLen NyYnHKON B HarpeTon asoTHow kucnote? Kak Bbl 06bsic-
HUTE 3TO ABMNeHne?

IHoayuyenne. B nabopaTopun a30THYIO KHCIOTY MOXHO IOJYYHTH JIEHCTBHEM
KOHIIECHTPUPOBAHHOW CEPHOM KHUCJIOTHl HAa KPUCTALIMYECKUN HUTPAT KaJldsl WIIU
HATpHs IIPH CJ1a0OM HarpeBaHUU:

KNOs(xp.) + HaSOs(konn) —» HNO; + KHSO4

B npoMbInIeHHOCTH a30THYIO KACIOTY MOMyYaloT U3 aMMHaKa B TPH CTa/IAU:
1. KaTanutuaeckuM OKHUCICHUEM aMMHUaKa KUCIOPOIOM BO3AyXa JO MOHOOKCH-
n1a azorta NO:

4NH; + 50, —PURh _  ANOT + 6H,0

2. OKUcCIIEHUEM MOHOOKCH/Ja a30Ta 40 JUOKCHAa a30Ta KUCIIOPOAOM BO3AyXa IIpu
O6LILIHI>IX YCIIOBUSX:
2NO + O, = 2NO,

3. PaCTBOpeHI/ICM AUOKCH/JIa a30Ta B BOAC, B IIPUCYTCTBUHA H30BITKA KHUCIIO

4NO; +2H,0 + O, 2 4HNOs; +Q

e A30THas kucnoTa, nonyvyaemasg B NpOMbILLI
ObiBaeT koHUeHTpauun 50—65 n 98%.
Ona xpaHeHus u TpaHCNopTMpPoBKKM pa3baBnéHMon asoTHOW KMCno
€MKOCTM U3 CTanu, a KOHLEHTPUPOBAHHOW KUCH 13 anioMyHNS.
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* B mMonekyne asoTHOW KMCMOTbI aTOM a3oTa B 06pa3oBaHuu
XMMUYECKIX CBS3El NCMOoMnb3yeT BCe CBOM 5 BaneHTHbIX aneKTpoHoB (2s22p®) u npo-
SABNSAET cTeneHb okucrneHus +5. BaneHTHoCTb e a3oTa pasHa IV, T.e. uucny (4) ero
opbuTtanen (s, px, Py, Pz), YH4acTBYIOLLUMX B CBA3bIBAHWM C TPEMS aTOMaMmn KMCIopoaa.
3710 CTpoeHWe NpaBuUnbHO oTpaxaeT cxema:
+5/O

H-O-N \ o

dumnyeckne cBoiicTBa. Yncras a3oTHas KHCIOTa — OeCIBETHAS KUIKOCTH C
pe3kuM paznpaxaromuM 3anmaxoM. Ha Bosgyxe ona apimut; kunut npu 86°C.
KoHueHTpupoBaHHasi a30THAsE KUCJIOTAa OOBIYHO OKpallleHa B XKEAThIH LBeT. Takoii
I[BET MPHJIAET € TNOKCH] a30Ta, KOTOPBI 00pa3yeTcs BCIEACTBHE YaCTHIHOTO pa3-
JIOXKEHHS a30THOM KHCIIOTHI M MOCTIEIYIOIIETO €r0 PaCTBOPEHHUS B KHCIIOTE.

XuMunyeckue cBOMCTBA. A30THas KUCIIOTa oOnajaeT obwumiu CBOHCTBaMHU
KHCJIOT U HEKOTOPBIMHU creyuguyeckumu CBOHCTBAMU.

A30OTHas KHCJIOTa — CUJIbHAsl KUCJIOTa M B PAacCTBOPE IMOJHOCTBHIO JTUCCOIMUPYET.
Pas0aBneHHas KucI0Ta 00JIaaeT BCEMH CBOMCTBAMHU XapaKTEPHBIMH JUIS APYTHX
KHCJIOT (32 WCKJIIOYCHHWEM CBOHCTBA BBLICIATH BOJOPOA IPH B3aMMOJICHCTBUH C
MeTajuiaMu; cM. pazzaein B):

HNO; 2 H"+NO;3 Al(OH)3;+3HNO;—AI(NOs3);+3H,0
CaO + 2HNO3;—Ca(NO;),+ H,0 BaCO; + 2ZHNO3;—Ba(NO3),+CO,+H>0
NH; + HNO; —> NH4NO; ZnO + 2HNO3; — Zn(NO3), + H.O

A) A30THasl KHCJIOTA — HEMPOYHOE BELIeCTBO.

[Ipu HarpeBaHuy WM TIOJT ISHCTBHEM CBETa a30THAs KHCIIOTa YaCTHYHO pasia-
raetcst. O6pasyromuiics muokcu a3ota NO,, pacTBOPSACH B KUCIOTE, OKPAIINBAET
€€ B JKEJITHIM 1IBET:

4HNO; _tmm cser | ANO,T + 2H,0 + 0,7

* Bbicokasi cTeneHb okucneHus asoTa (+5) B a30THOWM KUCIOTE 1
obpasoBaHmne KUCNOpoaa Npu ee pasnoxeHWn obyCcnoBnNUBaOT CUMbHLIE OKUCTIUTESb-
Hble CBOMCTBA KOHLEHTPUPOBAHHOW a30THOMN KUCMOTHI.

B) OkucaurtenbHble cBOHCTBA A30THOI KHCJIOTHI.

1. A3omuas kucnoma no-paznomy peazupyem c memainamu. Kak nmpaBuio, B 3TUX
peaKusX BOJOPOJ HE BBIAEIACTCA, TaK KaK B a30THOM KHUCIOTE a30T B CTEIE
okmcienus +5 (non NO3 ) sBnsercs 60j1€e CUITbHBIM OKUCITUTEIEM, goy o N
3TOM MPUUHUHE METAILIbI OKUCIISIOTCS @30TOM KHUCIIOTHL. B pesybTare, BHC
OT KOHIICHTPAIIMU KHUCJIOTHI M aKTUBHOCTH METaJlia, a30T B KUGHOTE TaH4BIIN-

BaeTCs, MPEBPAILAACH B OJTHO MM HECKOJIBKO U3 MPUBEIC
+4 2 4l 0 3 -3
NOz; NO; N2O; Nj; NHj (mm NH4NO;

OGpasyroumecx MMPOAYKTBI BOCCTAHORBACHUA KHUC
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yem pazbagienHee KUCIOMA, AKMueHee Memai U bluie memMnepamypa peakyuu, mem
2nyboice npomexaem 60CCMAHOBNEHUE A30Md, 8 NPOOYKMAX 80CCMAHOBNEHU A30M
obnadaem bonee HUZKOU CMENEeHbIO OKUCTeHUSL.

B Tabnume mnpuBeAeHB MPOIYKTHI BOCCTAHOBIICHHUS, OOpa3yromIuecs IMpH
B3aMMOJICHCTBUH KOHIICHTPUPOBAHHOW H pa30aBIICHHON a30THOW KHCJIOTHI C
METaJlllaMH pa3quH0171 AKTHUBHOCTH.:

Ta6nuua 25.1. Baaumogenctene a3oTHOWM KMCNOTbI C MeTannamm

Na, K, Ca Mg, Al*, Zn, Cr*, Fe*, Ni* Pb, Cu, Hg, Ag Pt, Au**
koni. HNO3 N.O NO NO2
pa36. HNOs NH3 c pazbas- | N2O peakIus
NeHneM l N2 NO HE
oueHb paso. npouecc pactBopa Y NH3 MpOTEKaeT
HNO:3 OCJIOIKHSIETCS (NH4NO3)

* Ha xonomy metamisl — Al, Cr, Fe n Ni ¢ KOHIIEHTpHPOBaHHOW KHCIIOTOH ITaCCUBHPYIOTCS; TIPH

HarpeBaHUM IacCUBHPYIONIAas OKCHJIHAs IUIEHKAa pacTBOPSETCS B KUCIOT€ W 3TH METaUIbl
pearupyror ¢ KHCIOTOH.

** Merassl (Pt, Au), He pearupyomue ¢ KOHIEHTPUPOBAaHHOW KUCIIOTOM, pacTBOPSIIOTCSA B “Hiap-
CKOU BOJKE” — CMECH OJTHOr0 00beMa KOHIICHTPUPOBAHHOW a30THOI KHCJIOTHI M TpeX 00beMOB
KOHUEHTPUPOBAHHOM COJISTHON KHCIIOTHI.

B coorBercTBUM ¢ Tabmuioi 25.1 BHU3Y NPHUBEACHBI YPaBHEHUS HEKOTOPHIX
peaxuuii:

4Ca + 10HNOs(xomm) — 4Ca(NO3), + NoOT + 5H,0

3Mg + 8HNOj(xonm) — 3Mg(NOs), + 2NOT + 4H,0

Cu + 4HNOs(xom) —» Cu(NO3), + 2NO,T + 2H,0

47n + 10HNOs(pas6.) — 4Zn(NO3), + N,OT + 5H,0

pas0. KuciIoTa + MeTasl
3Ag + 4HNOs(pas6.) —» 3AgNO; + NOT + 2H,0 o
4Mg + 10HNO; —» 4Mg(N03)2 + NH4NOs + 3H,O

OYeHb pa30.

KOHII. KACJIOTa + MEeTall
Ppa3IM4YHON aKTUBHOCTH

2. A30mHuas Kucnoma oKucisem maxoice HeKomopwle He-
memannvt (S, P, C, B; em. ctp. 78, 110) u mHocue opeanuue-
ckue coedunenus. Hampumep, Tieroimas JTIyddHKa B Harpe-
TOW KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTE 3aropaercs (a);
CKUIMUAAP U JPEBECHBIC OMUIIKU B HEW BOCIIIIAMEHSIFOTCS.

C) KoHueHTpupoBaHHasi Aa30THasg KHCJIOTa C
OexkaMu o0pa3syeT BellecTBa APKO-KeJATOro usera. [lo
3TOH IMPUYMHE HAa KOXKE IPU JEHCTBUU KOHLICHTPUPOBAH-
HOM a30THON KHCIIOTBI O0pa3yrOTCs JKENThIC TSTHA.

IIpumeHenne. A30THasg KHUCIOTa — OJUH U3 M -
TOHH@)KHBIX TIPOAYKTOB XHUMHYECKOH IPOMBIIN
Oxono 75% mpOM3BOAUMOI KHCIOTBI PAacXo/ly
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MPOU3BOJICTBO yo0peHuil, 15% — Ha Npon3BOACTBO B3PHIBUATHIX BEIIECTB (0e31bIM-
HBIN MOPOX, HUTPOTJIULEPUH, TUHAMUT U Jp.), OCTaJIbHAA YacTh — JJISI TIOITy4EHHs
KpacHTeleii, eKkapcTs, miactMacc, GoToMaTrepraIoB, Ae3MH(PUIUPYIOMINX BELIECTB

Owms

= “_a-""'l'
==

1 ST MunepanbHbie HckyccTBeHHbIE
00peHHs BOJIOKHA
s yAoOp Jlaku
- ‘-'% ‘ ‘ -
JlexapcTBeHHbBIC Bapeisuarsie
[npenaparsi BeLLeCTBa

(b) MpoayKTbl, NPON3BOANMbIE U3 a30THOW KMCMOTbI

Omnpenenenne nona (NOs7). Hurpar nonsr NO3™ IpHCYTCTBYIOT B pacTBOpax
a30THOM KHUCJIOTHI U ee cojeil. Onpesenenne a30THON KUCIOTH OCHOBEIBAETCS Ha
BhIZIesieHnH Oyporo raza (NO») npu ee B3auMOACHCTBHU C MeAbIo (¢):

ﬁ (c) Bsaumopeiicteue meam ¢

KOHLIEHTPUPOBAHHOM a30THON
KMCNOTOM

4HNOs(xom) + Cu—Cu(NOs),+ 2NO, T+ 2H,0

s ompeneneHus coieil a30THOM KHCIOTBI — HUMPAmMo8 — K HUM JT0OaBIISIOT
MEJIHBIE CTPYXKH, IIPUIMBAIOT KOHLEHTPHUPOBAHHYIO CEPHYIO KHCIOTY M Harpe-
BatoT. Kak u B ciydae a30THOM KHUCIOTHI U 34€Ch HAOIIOJaeTCs BhIIEICHNE Oyp

raza NO;. OnHako mpoiiecc MpoTeKaeT B IBE CTATUU:

Y
KNO3(s)+ H2SO4(xorn) — KHSO4 + HNOj3(xonu,)
4HNOj3(xon) + Cu t, Cu(NO3)2 + 2%H2
* rnaea Pv
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* cneundmyeckme CBOMCTBA a30THOM KUCIIOTbI * CTPOEHue
MOJEeKy bl a30THOW KUCIOThI ®

_ NMpumeHeHMe ¥ NpoBepKa 3HAHUM

1. Uto o1un004HO 1J19 a30THO# KUCIOTHI?
A) Henmpo4YHOE BEIIECTBO
B) cunbHbII okuCTUTETH

C) B TexHuke nonyyaroT 1o cxeme NHz— NO— NO» _+H,0+00  yNo;
D) B maboparopuu nomydarot mo cxeme N2Os + HO —
E) B peakuusx ¢ MeTaymiaMi BOJOPOJ] HE BBIIEISAETCS
2. B kakoii peaknuu y4acTByeT KOHIIEHTPHPOBAHHASI KMCJI0TAa?
A) 4Ca + 9HNO;s — 4Ca(NOs): + NH; + 3H.0
B) 3Cu + 8HNO3; — 3Cu(NOs)2 + 2NO + 4H.0
C) 4Zn + 10HNO; — 4Zn(NOs)2 + N2O + SH20
D) Hg + 4HNO; — Hg(NO3): + 2NO; + 2H20
E) 4Mg + 10HNOs; — 4Mg(NOs)2 + NH4NOs + 3H0
3. B xakoii noc;1e10BaTeIbHOCTH BO3PAcTaeT AKTUBHOCTh MeTa/l10B — X, Y U Z?
X + HNO3(kon.) = N2O + ...
Y + HNOs(xonu.) — NO + ...
Z + HNOs(xom.) — NO2+ ...
A)Z,Y, X B) Z,X,Y O XY,Z D) X,Z,Y E) Y. X,Z
4. B xakom psiay X, Y u Z cTreneHb OKHCJIEHUA a30Ta, BXOAMIIEr0 B UX COCTaB, yObIBaeT?
Ca + HNOs(xomnit.) - X + Ca(NOs)2 + H20
Hg + HNOs(kon1r.) > Y + Hg(NOs). + H20
Hg + HNOs3(pas6.) — Z + Hg(NO3): + H20
A)Y,ZX B) Y.X,Z O)Z,X,Y D) X,Z,Y E)X,)Y,Z

5. Yem 00yc/10B/IeHbI CHJIbHbIE OKHC/IMTE]bHbIE CBOICTBA KOHLUEHTPUPOBAHHOW a30THOI
KkHca0ThI? [ToueMy MeTallIbl He BLITECHSIIOT BOAOPOA U3 a30THOI KHCJIOTHI?

6. Kakas craguss B cxeme NH3; — NO — NO: — HNO;3 siBasieTcsi KaTaJdUTHYECKOH
peakuueii, a kakast — 00paTumMoii?

7. Ilepeuyncianure 00,1aCTH NPUMEHEHHs A30THOM KHCJIOTBI.

8. CkobKko JIMTPOB (H.y.) ra3a BbIIEJUTCH NPH B3auMoJeicTBUU 3,2 T MeIH ¢ KOHIEHTPH-
POBaHHOIi a30THOI KucJ10TOi? A{Cu) = 64.

9. Croabko M (H.y.) aMMHaKa norpefyercsi AJis mojydenusi 6,3 T THO 17
M:(HNO:;) = 63. * \
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m COJ'II/I A30THOW KUCIOTbl. KPYTOBOPOT A30TA B NPUPOLE

— Nx npumeHstOT B Npon3BOACTBE YepPHOro Nopoxa, B3pbiBYaTbIX BeLeCcTB U yA0-
6peHun. O Kakux BelecTBax MaeT peyb?

feATenbHOCTb TepMuyeckoe pasnoxeHue HUTpaToB

Ha ocHoBaHuM ypaBHeHUM peakLi pa3noXeHusi HUTPaToB OTBEeTbTE Ha BONMPOCHI

2KNO3 —» 2KNO; + O,T 2Pb(NO3)2 —» 2PbO + 4NO2 T+ 021
2AgNOs —— 2Ag + 2NO2T + 021

— Kakoe ogHo BellecTBO Bceraa obpasyeTrcst npu pasnoXeHnm HUTpaToB?

— YunTbiBas xapakTep NPOAYKTOB PasfoXXeHUs 1 MOSIoKEHNe MeTanna B psioy akTUBHOCTMY,
YTO MOXeETe cka3aTb 06 OCOOEHHOCTSIX Pa3NOXEHUS] HUTPATOB?

— Kak no-Bawemy, ecnm Ha BO3adyxe cepebpo HarpeTb A0 TemnepaTypbl pas3noXeHus
HUTpaTa cepebpa, To cepebpo okucnmTca 4o okcuaa cepebpa?

Hwutpatel HaTpus, Kaus, aMMOHUS M KaJIbIUS Ha3bIBAIOTCS CEIUMPAMU.

Hosay4enne. Hutparsl moay4aroT, rIaBHBIM 00pa3oM, CIIeTyFOIIUMH CIIOCO0aMHU:

1. B3anmoaeicTBHEM a30THOM KHCIOTHI C METa/UIaMHi, OCHOBHBIMH OKCHJIAMH,
OCHOBaHHUSIMH, aMMHAKOM U HEKOTOPBIMH cOJIsIMU (cTp.99);

2. B3aumogeiicTBreM AHOKCHAA a30Ta C IIEJI0YaMH;

3. B IpOMBITIIIEHHOCTH CEIUTPHI MOTYYaroT, B OCHOBHOM, JEHCTBHEM a30THOU
KHCJIOTHI WJIM JIMOKCHJA a30Ta Ha KapOOHATHI MICJIOYHBIX M INEJIOYHO3EMENbHBIX
MetaiioB (ctp. 116). Hurpar aMMOHMS NOMy4YaroT B3aUMOJCHCTBUEM aMMHaKa C
A30THOM KUCIOTOM.

CaoiicTBa. Bce HUTpaTHI B BOZIe XOPOIIO PaCTBOPUMBI U TOJHOCTBIO TUCCOIHPY-
toT. [Ipu HarpeBanuu onu (kpome NH4NO3) paznararorcs ¢ gbidenenuem Kuciopooa.

CocraB MpOJYKTOB Pa3IOKEHNs HUTPATOB 3aBUCHUT OT TOJIOKeHUs MeTasa (M)
COJIM B DJIEKTPOXUMHYECKOM PSTy HANPSHKSHUS METAJLIOB!

metayut (M) pacnonoxen jeBee Mg (kpome Li)

MNO,+0,T (M=Na,K,Ca)
MO + NOzT + OzT
M + NOzT + OzT

HI/ITpaTLI AMMOHUS U JIMTHUSA pa3jaratoTcsd CJICAYINM 06pa30M:

NHNO; _t, N,OT+ 2H,0 4LiNOs _t, 2Li,0 + 4NO,T + 0,7
PeaKI_II/II/I paSJ'IO)KeHI/ISI, HpOTeKa}OHII/IG HpI/I Hal”peBaHI/II/I, Ha3bIBAKOTCA mepMO 6

MNO:; meTasu (M) pacnionoxxer Mexay Mg u Cu

metaiut (M) pacnonosker npasee Cu

3om. IlpyMeHeHne HUTpaTa Kalus B MUPOTEXHUKE U B cocTase HgPHoro @Wopox
(KNO3+C+S) ocHOBBIBaeTCS MMEHHO Ha CBOIICTBE HUTPATOB pa3iaragibest.
Omnpenenenne. (cMm. ctp.101).
[pumenenue. HuTpaThl TSHKENBIX METAJUIOB NPUMEEIIOTES s yaesus
OKCHUJIOB METAJIJIOB, CEJINTPHI — B KAYECTBE MUHEPA, Huil. B qar
YO

IX Y
CMECH Ha OCHOBE HUTpaTa aMMOHUS — AMMOHAJIbL — b3 B T'OPHO BbIX
paborax.
° rmaBab6 ° eme oarp




A30T B cocTaBe OpPraHMYECKHX COCAMHEHHH BXOJMT B COCTaB JIFOOOro pacT-
TEJBHOTO M KUBOTHOTO opranu3ma. C Apyroil CTOpPOHBI, a30T B CBOOOJHOM COC-
TOSIHUM TIPUCYTCTBYET B atMocdepe (78% mo o0bemy). MccnenoBanust MoKka3bIBakorT,
YTO HECMOTPS Ha TO, YTO M CBOOOAHBIN a30T arMocdeps! (N2), 1 a30T, BXOAALIMI B
COCTaB COCAMHEHHH (CBSA3aHHBIN a30T), O/IBEPTarOTCsI HEMPEPhIBHBIM H3MEHEHUSIM,
KOJIMYECTBEHHOE COJICpP)KaHUE CBSI3aHHOIO a30Ta B IOYBE M CBOOOIHOIO a3oTa B
aTMoc(epe 3aMETHO HE M3MEHSETCs. DTO OOYCIIOBJICHO TEM, 4YTO B IPHUPOJIC B
MPOTHBOIIONIOKHBIX HAIPABICHHUAX MPOTEKAIT XUMHUYECKUE MPEBpaIICHUS (CM.
CXEeMY H PHC. 2), PEryJIHPYIOLINE COOTHOLICHHE CBSI3aHHOTO M CBOOOIHOTO a30Ta.

CBOBO[HbIN A30T NEPEXOAMUT B ATMOC®EPY  CBOBO[HbIN A30T YOANSETCA U3 ATMOC®EPI

/\ 1. BO BpeMsi 9NeKTPUYECKUX Pa3psifoB B

1. B pesynbTaTe pasnoXeHUs CBA3aH- aTmocdepe
HOro a3oTa noyebl M Mopen bakTepu- 2. B pesyrnbTarte ycBOeHus azota N,
AMK knybeHbKoBbIMU BakTepUaMM

2. B pe3synbTaTte rHNeHUs pacTUTeNbHbIX 3. B mpouecce Npon3BoAcTBa yaobpeHuii
1 KMBOTHBIX OPraHM3MOB, CXUraHuUs

Tonnms \/

CBSA3AHHbIV A30T YOANSAETCA U3 MOYBbI CBSA3AHHbIW A30T NEPEXOQUT B MOYBY

/\ 1. Npy BHECEHWUW a30THbIX yA0OpeHnin

1. B pesynbrarte pa3noxeHus 6akrepu 2.8 pesynbrare ycsoeHus asora N,
- B pesy P P kny6eHbKoBbIMU BakTepnsMm
MU CBA3aHHOrO asoTa NouBbl

2 B0 BoeMs CHODA YDOXaS C noneii 3. BO BpPEMSs1 3MIEKTPUYECKUX Pa3psaoBs B
: P pa ypoxas aTMocdepe ¢ nocrnegyoLwymMm ocagkamm
3. MyTeEM CMbIBaHWS BOAOA

4. B BUAE NULLM PacTUTEMNbHBIX U = M= 0= [11\10g..)
- B BUAE nnwun p 4. B pe3ynbTaTe rHUEHNs PACTUTENbHBIX U
KUBOTHbIX OPraHU3MOB

XKMBOTHbIX OpraHn3moB

OnekTpuseckue , - | Pa:x::eir-?
bl : A30T BO3OQYXA
gmcd)epe V : . 311 Baktepuamm g

Paznoxenue
BakTepusamu

- A30T
- KMBOTHbIX
~ UPACTEHWA

Mutanue
pacTeHni

(a) KpyroBopor
~a3oTa 8 Apupoge
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HMeHHO B pe3ysibTaTe MpOIECCOB, YKA3aHHBIX B CXEME, M MPOUCXOJUT KPYro-
BOPOT a30Ta B IPHPOJIC.

* HUTPATbI * CeJNINTPbI * TEPMOJING * yCBOEHUe cBo6opHoro asora *

- NMprumMmeHeHUe n npoBepKa 3HaHUN

1. ITo kakoii peakuun 00BIYHO HUTPAT HE MOJYUAIOT?
A) KOH + HNOs; —»
B) Na2COs + HNO; —
C) Na:SOs4+ HNO3 —
D) Na;COs + NO2 —>
E) KOH + NO2 —»
2. B kakoM ypaBHEeHUH NPOAYKT YKa3aH HEBEPHO?
A) 2NaNOs —' 2NaNO, + 0, T
B) NH4NO; 5 NOT + 2H0
C) 4AgNO; —' 2Ag,0+ 4NO, + 0,1
D) 2Mg(NOs); — 2MgO + 4NO,T + 0,1
E) 2Cu(NOs); -1 2Cu0 + 4NO, T + 0,1
3. Kakue BeniecTBa UCHOJIB3YIOT AJ5 ONpe/ejieHus HUTPaToB?
A) H2SO04(pas6.), Cu
B) H2SOs(koHw.), Cu
C) HNO;3, Cu
D) H2SOu(xon1.), Al
E) KOH, Cu
4. 3aBepmuTe cxeMbl BO3MOKHBIX PeaKIHii.
a. Na2SOs+ HNOs —» b. Na2CO3; + NO2 — c¢. KOH + NO2 —
5. [loyemy npu rpo30BLIX JMBHSIX MOYBA MOMOJTHSIETCS] COeJUHEHUSIMU a30Ta?

6. OnpenenuTte 00beMHYI0 10110 (%) KHCJI0POAA B ra3oBoii cMecH, o0pasyloleiicsi mpy pasJjio-
JKeHUU HUTPATA JIUTHA.

7. B ra3oBoii cMecH MPOAYKTOB Pa3JioKeHUs] HITPATOB MeTAJLJIOB, 00beMHAast 10JIs1 KHCJI0poa
coctabisier 20%. OnpenennTe BaJeHTHOCTh 3THX METANIOB M COCTaBbTe ypaBHEHHE
KOHKpeTHO# peakuuu. HUTpaT 1uTHA He paccMaTpUBaTh.

8. IIpu nmostHOM pa3iioxkeHnu 34 r HITPaTa HATPHS, CO/IEPIKAIIET0 MPUMECH, OBLT0 noxyye
3,36 a1 (n.y.) kuciaopoaa. Beruucaure maccoByio oo (%) npumeceit
M:(NaNO3) = 85.

9. IIpu HarpeBaHuu aMMHuaKa, 20% MCXO0THOI0 ero KOJU4YecTBA Pa3iigikuiio
o0bemHoe oTHomeHue razoB NHs:N2:Hz B o0pa3oBaBueiics BOM CMeCH.

10. CocTaBbTe ypaBHeHHUsI IPeBPaLeHUIi:

N2, NH; -2 NO 2, NO, —*

° rmaBab6 °



Docoor

@ — MNMoyemy cocchop B npupoae He BCTpeyaeTcA B CBOGOAHOM COCTOSIHUM, KakK U
L asor?

fAeAaTenbHOCTb OTHocuTensHo 6enoro cocdopa

Benbii doctop — 0enoe c XenToBaTbiM OTTEHKOM U OYeHb SO0BUTOE Kpuctannmnyeckoe
BeLLecTBO. B TeMHOTE CBETUTCA BCNEACTBME €ro OKUCIEHMS Ha BO3ayxe. XpaHAT ero nog
BoAoW. B n3amenb4eHHOM COCTOSIHUM OH BOCMSIAMEHSETCHA Ha BO3Oyxe npun 0ObIYHbIX
ycnoBusax.

YunTtbiBas BbllweckazaHHOe, OTBeTbTe Ha BONpPOCHI.

— Mouemy Genbii docop xpaHaT nog BOAON?

— lMoyemy, HecMOTps Ha GoMbLUYIO aKTUBHOCTL 6ernoro goccopa, ero He UCMONb3YT B
Npov3BOACTBE CMNYEK?

— MNoyemy coccop B n3amMenb4eHHOM COCTOSIHUM BOCNIIAMeHSAEeTCA?

OTtkpsiTHe. Dochop ObLT OTKPHIT B 1669 T. B X0A€ aTXMMHYECKUX HCCIENO-
Banuii (X.bpaun). [lo-rpeuecku “¢ocopoc” o3nauaer “ceemonocHuviii”.

Monoxenne B [epuoanueckoii cucreme u crpoenne aroma. ®ochop — sneMeHT
3-ro mepuoa raaBHOM NOArpyNIisl V rpynisl. DJIEKTPOHHOE CTPOCHUE €r0 aTOMa —
15%25*2p®3s*3p’. B oTmume ot asora, Gocdop B CBOMX COEIMHEHHAX MPOSBIIAET Ba-
JIEHTHOCTb, paBHYIO V.

Crenennb okuciaenus pochopa B coequHeHusx +3, +5 u —3.

Haxoxnenune B mpupoe. Kak aktuBHbINM HeMeTau1 ¢pocdop B MpupoJie BCTpe-
YyaeTcsl TOJAbKO B BHJIE COEAMHEHMM. BakHeHIIMMHU NPUPOAHBIMU COETMHEHUSIMU
sBistioTCst hochopum Caz(POs), m anamumor 3Caz(PO4),-CaX, (X =F, Cl, OH). B
OpraHu3Me B3pOCIIOro 4elloBeKa coliepxuTrcsi okono 1,5 xr dgocdopa. Pocdop, B
OCHOBHOM, COZIEPKUTCS B KJIIETKaX MO3ra, & TAK)KE B HEPBHOW M KOCTHOM TKaHSIX.

Moayyenne. ochop nomyvaror u3 anatura u pochopura. Hanpumep, npu npo-
kanuBanuu B 3nekrporiedax (1500°C) 6e3 moctyma Bosmyxa cmecu (ocopura
Ca;3(POs),, koKca u necka oopazyercs dochop:

2Ca3(PO4) + 6Si0, + 10C L5 6CaSi0s+10COT + P4 (ensiit hocop)

docdhop MOKHO MONTYYaTh U APYTHMH CIIOCOOAMH.

du3znyeckue cBoiicTBa. Y docdopa HECKOIBKO AUTOTPOIMHBIX MOIADHUKAITII
HaTpUMeEDp, Oeblil, KpacHwlil U YepHwlil pocgop (2).

Beanlii ¢pocdop — GecupetHoe, nerkomiaBkoe (tn,. = 44°C) xpucramum
BEIIIECTBO C 3aMaXOM YECHOKA; OTHOCHTEIBHO MSITKUI, MOXKHO éz Th
BOjIOl). B Bojme HE pacTBOpseTCs, B CEPOYIIIEPOJIC XOPOIIO P

bensrit hochop nmeer MoONEKyIsIpHOE CTPOCHHE.

atoMoB P4 (2) 1 comepXuT 6 KOBAJICHTHO-HETIONAR
cnocoOHOCTH Oestoro Gocdopa BhILIE, YeM Y Kpa
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(a) benbn (1), (1)
KpacHbIn (2) n
YepHbIn (3) doc-
dop u nx Kpumc-
Tannm4eckme
CTPYKTYPpbI.

P P
—P/i\P—P/|\P— Npr PN N PN
Np” \p/ | | | |

| P P
‘\P/’ “\p/’ ‘xP/’ “\P/’

| [ I |

e KpacHbin doccpop — N
MOPOLLUOK KpacHo-6yporo uBeTa, He S40BUT. ]
B Boge u cepoyrnepoge He pacTBopsieTcs.

BaTta

Mpn cunbHOM HarpeBaHUK B OTCYTCTBUM KUC- Genbiit Gocdop-.
nopoga oH cybnumupyetca B napbl 6enoro
docchopa, npu oxnaxaeHun KoToporo obpa- KpPaCHBIN

3yeTcst 6enbiit docdop (b). KpacHblit oc- CII?OC(POP .

dop, Kak n vepHbin occop, MMeeT aTom-
HYI0 KpucTannuyeckyto peweTky. Mpu 260°C
OH BOCMaMeHseTcs.

YepHbin hoccop no BHewwHeMy Buay Noxox | (b)

Ha rpaduT. He apoeut. He pactsopsieTcs B KnF;eci%?;'éJ-e””e
Boge u cepoyrnepoge. Kak u rpacwurt, oH q?occbopaa

MMeeT CITOUCTYH0 aTOMHYKO KpUcTannmnyeckyro benbin

pelueTtky (a). Bocnnamensietcs npu 490°C. [ — )

Xumnueckue cBoiictBa. ®ochop — memeramn. C 6ensim pochopom peaxiuu
npoTekaroT Oonee sHeprudHo. V3 HemeramnoB ¢ocdop nerde Bcero pearupyer ¢
KucnoponoM, Gropom u xmopoM. Hanpumep, Gensiit pocdop npu 40-50°C, a B
U3MEJIbYCHHOM COCTOSIHUM JIaKe TPH KOMHATHOH TeMIlepaType BOCIUIAMEHSETCS.
[Tpu u30BITKE KUCIOPOa, XJI0pa U Cephbl 00Pa3yIOTCsl COEIMHECHUS MIATUBAIICHTHOTO
¢docdopa, a mpu UX HEJOCTaTKE — COEAMHEHHUs TpexBajeHTHoro ¢ochopa. C Bo-
noponoM pocdop He peacupyem. C NpyriMu HEMETAIUIAMH, a TAK)KE C AKTUBHBIMHU
MeTaitamMu (hocdop pearupyer npu HarpeBaHUU:

4P + 50, — 2P,05 4P + 30, = 2P,0;3 2P +3S £, P,Ss
2P + 5Cl, — 2PCls 2P + 3Cl; — 2PCl; 2P +3Ca 5 Ca

BO3ayxe rasa ¢pocgpuHa PHa:

CasP2 + 6H20 — 3Ca(OH)2 + 2PHsT
CasP2 + 6HCl —» 3CaClz  + 2PHsT

°* rmaBa 6 °



B opraHuame yenoBeka hoccop okasbiBaeT BUSHUE HA YMCTBEHHYIO U
MbILLEYHYIO OEATENbHOCTL; COBMECTHO C KanbLMeEM yyacTByeT B obpa-

30BaHUN KOCTHbIX KIMETOK, U TeM CaMbIM, MPUAAET MPOYHOCTb KOCTAM U
3y6am. OH BXOOWT B COCTaB afeHO3UMHTPUA(POCHOPHON KUCOTbI — akKy-
MynsiTopa ¥ NepeHocYMKa 3HEPrM B OpraHnM3Me, a Takke HyKNenHOBbIX
KMCIOT, KOTOPbIE XPaHAT, BOCMPOU3BOAAT U NepeaatoT HacneaCcTBEHHYHO
nHopmaumto. Yenosek nomnyyaet gocdop n3 nuwm. MHoro cdocdopa
copepxutca B haconn, ropoxe, OBCSHOW Kpymne, cbipe, Msice, anuax,
xnebe, MOPCKNX NPoAYKTax.

Ipumenenne. Oprannyeckue coefuHeHHs: Gocdopa HCMOIB3YIOT B KaYeCTBE
WHCEKTHIHIOB (CpeICTBa OOPHOBI C BPEIUTEIISIMHU CEITECKOXO03SHCTBEHHBIX KYIJIBETYP),
Hanpumep, xiopodoc, ruxiodoc, Tnodoc, pochamu. benwiii pocdop ucmons3yercs
MIPY W3TOTOBJICHUH 3aKUTaTEIbHBIX CHAPSIOB, PYYHBIX TPAHAT M Ui CO3MaHus (B
BOCHHBIX LIEJISX) JIBIMOBBIX 3aBEC.

B npoMelIiiieHHOCTH KpacHbIN (ocop UCIONB3YeTcsl B TPOU3BOICTBE CILIABOB
[BETHBIX METAUIOB M chuuek. Ha OGOKOBYIO MOBEPXHOCTH CIHUYEYHOU KOPOOKH
HAHOCHUTCSI CMeCh U3 KpacHoro (ocdopa, TOHKO W3MENBLYEHHOTO CTEKIA M KIes.
CrinyeyHas roj0BKa COCTOUT U3 okuciurens (oeproneroBoit coaun KC10s3), cepbl u
kiesi. [Ipu TpeHuM CriMuedHOM rojIoBKM 0 OOKOBYIO MMOBEPXHOCTH, Gochop BocIia-
MEHSIETCS ¥ TIPOTEKACT CICYIONIAs PECaKIHsL:

5KClO3 + 6P — 5KCl1 + 3P,05 + Q
UepHsrii hocop MpuMeHseTcsl B Ka4eCTBE MOTYTPOBOAHHKA.

e hocchopuT * anaTuT * 6enbin, KPacHbIN U YepHbIN doccop

¢occuH ¢ hochuabi ©

I —

1. Ykaxute omin0o4yHoe BoickazbiBanue. ®ocgop ...

A) BXoIUT B cOCTaB XJiopanatura 1 Gocdopura B) He BXxoauT B cocTaB QuroopuTa
C) nonyuaror 1o cxeme 2Ca3(PO4)2 + 10C + 6Si0, 132°C
D) B npupojie nHOTIA BCTpEeYyaeTcsi B CBOOOTHOM COCTOSTHUU

E) B Buze coeinHeHN BXOJIUT B COCTaB KOCTHBIX U 3yOHBIX TKaHEH
2. Ykazxkute ¢popmyJibl pochopurta u ¢propanaTura.

1. 3Ca3(POs)2-CaF: 2. NazAlFs 3. Ca3(PO4)2 4. Ca(H2PO4)2
A)1,2 B)3,2 0)3,1 D) 1,4 E)2,4

3. 3aBepuiuTe cXeMbl U YKa:KUTe YPAaBHEHHsI peaKIUii, 10 KOTOPbIM o0pa3yercs ¢ochuH.
1. Cas:P; + H2O — 2.P+Ca—> 3. MgsP2+ HCl —» 4.P+H—

4. YkaxkuTe BepHble BBICKA3bIBAHUSI OTHOCUTEJIBHO Oesoro gocgopa.
1. B TeMHOTE CBETUTCA 2. aKTUBHOE BEILIECTBO 3. B BOJIE HE pacTBOPSIETCS
4. HeSITOBUTHIN 5. mMeeT MoJIeKyJsIpHOe cTpoeHue 6. mmeet ctpoerne P = P

5. Yto omm004HO MJIsl peaKlMH BOCIIAMEHEHHs cUYKu 6P + SKCIM 5K
1. ucrionb3yetcst KpacHbli Gpocop 2. 3HIOTEPM
3. ucrionp3yercs 6emnslit Gocdop, kak Oonee aKTHBHBIA 4. 9K30
5. B peakuuu ot 6 atoMoB ocdopa yuacTBytoT 30 35eKTPQHOB

6. CrouibKko M (H.y.) BO31yXa MOTpefyeTcst 1Jisl OJIHQEO Crop
HYIO J10J110 KHCJI0PO/Ja B BO3AyXe MPUMHUTE PABHO 0. A(P)R31.
7. CocTaBbTe YpaBHeHHs IpeBpamienuii: . P — Mgs
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m OKCI/I,D, POCPOPA(V) U OPTOPOCPOPHAA KUCITIOTA

— MrpockonuyHbIN, U3 NPOCTbLIX BELECTB obpa3yeTcs B BUAe 6enoro gbima.
— Conu ee BXOAAT B COCTaB KOCTEN U 3y60B, NPUMEHAIOTCA B KayecTBe yaobpe-
Hui. O Kakux BellecTBax uaeT peyb?

OeaTenbHOCTb Xumunyeckue cBorcTea optococctopHOM KUCNOTbI

O6ecneyveHue: 5 npobupok, metannuyeckui Ca, nopowok mena, rugpokeng meau(ll),
HuTpaT cepebpa(l), pacTBopbl 0pTOGHOCHOPHON KUCMIOTLI U opTodoctaTa HaTpus.

Xopa paboTbl: NMNomecTuTe MmaneHbkmin kycoyek Ca B ogHy Npobupky, MOPOLLIOK Mena — BO
BTOpPYto, rmapokena meaun(ll) — B TpeTblo, pactBop HuTpaTta cepebpa(l) — B 4eTBepTyto
NpobupKy 1 HanemnTe B kaxay U3 HUXx 2—-3 mn optodocopHON KUCNOTbI U cneguTe 3a
npoucxoasiluMmMm naMeHeHusimu. B naton npobupke k pactBopy HutpaTa cepebpa(l)
npunewTe pacteop optodocdara HaTpus U criegnTe 3a NPONCXOASLLMM.

O6cyauTte pesynbTaThbl:

— Mepeuncnute BHELLHUE NPU3HAKWN KaXKO0N XMMUYECKOW peakLmn, KOTopble MMEeNnu MecTo.

— MposiBnset nu optodocdopHas kucroTta obLme ceoctea kucnoT? OTBeT ob6oCHYITE.

— Mouemy npu gobaeneHun optodocdopHor kucnotbl k pactBopy AgNOs ocagok He
obpasyeTcs, a npu gobaeneHun optodoccaTta HaTpust — obpasyetca?

N3 okcunos docdopa 6onree BaxxHOE 3HaAUeHHE nMeeT okenn hocdopa(V) P2Os.

» O6bI4HO cocTaB okcuaa cocgopa(V) BeipaxatoT popmyrow P20s.
Ha camom gene ero coctaB 6onee cnoxHbivi u cootBeTcTByeT dhopmyre P4O1o.

Oxcwnp dhochopa(V) obpazyercst ipu cxxuranmn Gocdopa B M30BITKE KACIOPOAA:
4P + 50, 4, 2P,0s

Okcun docdopa(V) — O4eHb THUTPOCKONMYHBINA, OEJNBIH, PBIXJIBIH OPOIIOK.
XpaHHTCS B TUIOTHO 3aKPBITHIX COCY/IaX.

Oxcup dochopa(V) — xucromuwiii okcuo. B 3aBUCUMOCTH OT YCJIOBUH C BOIOM
o0pasyeT paziIuuHble KUCIOTH (ocdopa:

O
¥
P 20 s +H 20 XO0JIOJHasT BOoAa 2HPO3 H,O,P <
MeTadochopHas Kuciora o
Oy Py
P205 + 2H20 Teriass BoOJa H 4P 207 H—O;P—O—P—\O—H
H-O O-H

nupodocdopHast KucioTa

P,0s + 3H,0 P POM, 9H;3PO,

opTodochopHas KUCTIOTa

IMpumenenune. Kak BOI0OTHUMAOIIEE BEIIECTBO OKEMN
JUTSL OCYIIIKY T'a30B U JISTHUIPATAIMK HEKOTOPBIX Beled
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* [lernapaTaums a3oTHOMN W XJNIOPHOW KUCIIOT NPOTEKaET NO CXeMaM:

P20s5 + 2HNO3 — 2HPO3 + N20Os P20s + 2HCIO4 — 2HPO3 + Cl207

OptrodocdopHas KucaoTa — TBEpI0e, OECIBETHOE, KPUCTAILTMYECKOE BEIIECTBO,
XOPOIIIO PACTBOPHMOE B BOJIE.

IMoay4yenne. B npoMBIIIICHHOCTH OPTOPOCHOPHYIO KUCIOTY MOIYUYAOT IBYMSI
crocobamMy — HarpeBaHUeM MPUPOAHOro (ochopuTa ¢ CepHON KHUCIOTOW U OKCHIA
hochopa(V) ¢ Bogoii:

Caz(POg4), + 3H2SO4(K0HH.)L> 2H3PO4 + 3CaS0Oq4

P,Os + 3H,O 1, 2H3PO,

* B nabopatopmn opTodOoCHOPHYI KUCIOTY MOXHO NOMy4nTb
okucneHnem docdopa KOHLEHTPMPOBaHHOW U pa3baBreHHOW a30THOM KUCIIOTaMu:

P + 5HNOs(koHL.) — H3PO4 + H20 + 5NOT
3P + 5HNO3(pa36.) + 2H20 — 3HsPO4 + 5SNOT

Xumnyeckue cpoiictBa. OprodochopHast kuciaoTa obnanaer odowumu ceoli-
cmeamu KACIOT U Cheyuduueckumu c8otucmseamu.

I. Ona, KaK ¥ Jpyrue KUCJIOThI, B BOJIE JUCCOLMUPYET, 00pasys nonsl H', nzme-
HSET IIBET MHAMKATOPA, Pearnpyer ¢ aKTHBHBIMHU METaJZIaMHU, OCHOBHBIMH U aM(o-
TEPHBIMU OKCHJIaMH, OCHOBAHUSIMH, COJISIMU OoJiee CTa0bIX KHUCIOT M aMMHAKOM.
OptodochopHas kucOoTa HE pearupyer ¢ MeTalJIaMH, PacIONOKCHHBIMHA B PSIILy
aKTUBHOCTHU MeTaljIoB npasee Boxopoaa (Cu, Hg, Ag, Pt, Au).

3Ca + 2H;PO4 — Ca3(POy), + 3H,T
3Ca0 + 2H3PO4 — Cas(PO4), +3H,0
3Ca(OH),+ 2H3PO4 — Ca3(PO4), + 6H,0
NH; + H3PO4 — NH4H,PO,4
3CaCOs + 2H;PO4 — Ca3(PO4) + 3H,0 + 3CO, T

Kak TpexocHOBHas KHCIIOTa OHA B PACTBOPE AUCCOLIMUPYET CTYIIEHYATO.
I1. Cnennduueckue cpoiicrBa: 1. [Ipu HarpeBanuu oprodochopHas KUCIOTa
pasnaraercs, 00pa3ys JBE HOBbIE KHCIIOTHI:
2H5PO4 ﬁ) H,P,O0; £, 2HPO; + H0
nmupodocdopHas MeTadochopHas
Kuciora KHUCJI0Ta ’

2. PactBopumbie comu opTodochopHON KHUCIOTHI C PALTB HUTpaTa 8-
pebpa(l) 00pa3yroT pacTBOPUMBIN B CHIIBHBIX KHUCIIOTAX U HE pacT MBIVM)B BOJIC
Na

arcenmutii ocadok oprodocdara cepedpa(l):

3AgNO; + NasPO; —> AgsP % 3NaNDs



* OpTodhocchopHasi kKucnoTa urpaeT OonbLUYH POrib B XKU3HeOes-
TENbHOCTM XWBOTHBIX U pacTeHuid. Ee ocTaTkn BxogsT B cocTaB adeHO3NHTpudoc-
dopHom kucnotbl (AT®), a Takke HyknenHosblx kucnoT — AHK n PHK. .

Coun opTodocdopHoii kueaoTol. Kak TpexocHOBHas KrcioTa opTodochopHas
KHCIIOTA, B 3aBUCHMOCTH OT KOJMYECTBA OCHOBAHMS, PEarupyroIero ¢ Hum, oopa-
3yet Tpu tuna gocdaros — opmogocgamoi, 2udpoopmopocpamol u oucudpoopmo-

gocghamor:
3NaOH + H;PO4— Na;POs +  3H,O

oprohochat HaTpHsI

2NaOH + H3PO4 - Na,HPO;s +  2H,O

runpooprodocdar HaTpus

NaOH + H;PO4 — NaH,POs + 2H;O

JUruapooprodocdar HaTpus

OprodocdaTsl aMMOHUS | MIETOYHBIX METAIIIOB, KaK MPABHIIO, pACTBOPSIOTCS B
Boze. U3 ¢ochaToB KampLus XOPOIIO pacTBOpSETCS JHUIIb AMTHIpoopTodocdar
kanmbius [Ca(H2POy):].

Ipumenenne oprodocdopHoii Kuca0THI U ee coiell. OprodochopHas Kkuciora
UCTIONB3YeTCsl I HOydeHus! opToochaToB M pasyIMuHBIX OPraHUYECKHX Coe-
JUHEHMH, AJIs1 IPUTOTOBJICHUSI CHPOIOB B IUILIEBOM HNPOMBIIIJICHHOCTH, CO3JaHUs
3aIIUTHOTO CJIOSl HA TOBEPXHOCTH METAILIOB.

Cosz opToochopHO KHCIOTHI MPUMEHSIOTCS JUIsl YCTPAaHEHUS JKECTKOCTU
Boxbl (NazPOy), mpuroroBneHus JeKapCTBEHHBIX NMPENapaToB, MPUIAHUS OTHEYC-
TOHUMBBIX cBoKCTB Marepuanam [(NH4),HPO4], a Tarxoke B kauecTBe y100peHHIA.

Onpenenenne nona (PO4)*. Onpenenenue oprodhochar HOHA OCHOBBHIBAETCS Ha
00pa30BaHIK HEPACTBOPHMOTO B BOJIE KENITOr0 ocanka oprodocdara cepedpa(l) (a):

(a)
3Ag’

3NO
S

Na' (PO4)*-
Na* Na*

Na3;PO,+ 3AgNO; — Ag;PO + 3NaNO;
(POs)* +3Ag" >ABRO.

° rmaBab6 °
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* okcug chocdopa(V) * oprtochoccopHas, nupodocchopHas U meta-
c¢occopHas Kucnortbi ©

_ NMpumeHeHWe 1 NpoBepKa 3HaHUN

1. Uro ommo604uHO 151 okcuaa ¢oedopa(Vv) P0s?
A) TBepIoe BelecTBo 0enoro npera
B) mpumeHsieTcs U1 OCYIIKHU ra30B
C) MOXXHO MONY4YHTh CokUTranueM pocpopa
D) umeeT HEMOJIEKYISIPHOE CTPOCHHE
E) B 3aBHCHMOCTH OT TEMIIEPATYPHI C BOJOI 00pa3yeT TP KHCIOTHI

N

. Kakoe BbIpa:xeHyne HeBepHO OTHOCHTEJIbHO 0PTO¢0ochOpHOIl KHCI0TBI?
A) B BOjie XOpOIIIO pacTBOPAETCS
B) npu HarpeBanuu npeBpainaetcs B mupohocHOopHyO KUCIOTY
C) oOpa3syer KUCIbIE U CPEIHUE CONU
D) ee uou PO}~ ompenensiior nosoM cepebpa Ag*
E) GecueTHas )KUAKOCTD

3. CocTraBbTe ypaBHEHHUS peaKnHii, MPOTeKaHNE KOTOPHIX BO3MOKHO.
1. P.Os + H.O0 —
2. P05 +3H20 -
3. P + 5HNOs(xonm.) —
4. P20s +3Ca0
5.P20s + CaSiOs
4. 3aBepmMTe cXeMbl. YKA:KHTe B KaKOiil M0C/J1e10BATeIbLHOCTH 00pa3yloTcsi OpTO-, THAPO-
opTo- u guruapooprodocdarsl.
1. KOH + H3PO4 —
2. 2KOH + H3PO4 —
3. 3KOH + HsPO4 —>

5. Kak pazauuuts opTodocdat cepedpa(l) ot iioguaa cepedpa(l)?

6. CocTaBbTe ypaBHeHHsI peakuuii u onpeaeaurte gpopmyasl aHruapuaos X, Y u Z.
P20s + HNOs; — HPO; + X
P>0s + HaSO4 — HPO; +Y
P>Os5 + HCIO4 — HPOs + Z

7. Ilepeunciure 001acTH NpuMeHeHUs1 opTodocdopHOii KHCJIOTHI U ee CoJIeii.

8. Cko0JIbKO rpaMMOB FMIPOKCHAA KaJausi morpedyercs Aas nojaydenusi 0,5 MoJb rua
oprodocdara kanusa? M(KOH) = 56.

9. Cx0J1bK0 TOHH 0pTOocHOPHOIi KUCIOTHI MOKHO NOTYYUTh U3 1,42 Tg a poedo ?
My(P205) = 142, M(H3PO4) = 98.

10. CocTraBbTe ypaBHeHHs IPeBpalLeHU.

P ', CaP, —2,PH; 3,P,0s—%, H3P‘4 —5*
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m nPAKTI/I‘-IECKAFI PABOTA - 2.
CBOWUCTBA HEMETAJIJIOB U UX COEQUHEHWA

BEITED

IMonyuyeHue, codupanue u onpeaeieHue aMMHAKA

Ooecneuenue: Gpaphoposast gama, gaitaas oxka, NH4Cl, Ca(OH),, crexnsHHas mamoy-
Ka, 2 MpoOMpKH, 2 mTaTHBa, MPOOKa C ra300TBOIHONM TPYOKOMH, CIMPTOBKA, PacTBOP
(henondranerHa, coCy ¢ BOIOH (onbITHI Ci1€AyET MPOBOAUTD B BBITSIKHOM mKady!!!).
Xon pa6oTbi: B dapdoporoit yaiike nepeMeniaiTe rmo oHON JOXKKE XJIOpHIa aMMOHHUS
Y THIPOKCHUJIA KATIBLIHS U TIEPECHIIIBTE CMECh B MIPOOUPKY. 3aKpoiTe MpOOUPKY IPOOKOI
C Ta300TBOHOI TPYOKOW M OIyCTHUTE KOHEI| TpyOKH B JAPYI'YIO CyXyl0 MpPOOUpPKY, 3a-
KpEIJICHHYIO B INTaTHBE OTKPBHITHIM KOHIIOM BHH3. 3aTeéM HPOOMPKY CO CMECHIO OCTO-
pokHO Harpeifre. [l onpezeneHus 3aroiMHeHHs! BTOPOH MPOOUPKH aMMHUAaKOM TIEpHO-
JIMYECKH TIOJJHOCHTE K €€ BBIXOAy Oymary, CMOUYEHHYIO pacTBOpoM (eHonpTanenHa.
Iocne 3amoHEHNS BTOPOH MPOOMPKH aMMHAKOM BBIHBTE Ta300TBOHYIO TPYOKyY M3 Hee
1, 3aKpbIB OOJBIINM TAJbLIEM OTKPBITBIN KOHEI 2-i IPOOUPKH, B TAKOM K€ TOJIOKCHUH
ormycTHTe €e B cocyn ¢ Bomod. Ilom Bomoit yOepure maier] OT BXoxa MPOOHPKH H
MPOCIIEANTE 32 IPOUCXOAAIMMHI U3MEHEHHUSAMU.

3aTeM CHOBa 3aKpOITe OOJIBIINM HAJIBLIEM BXO] IPOOUPKH NO]] BOAOI U BBIHBTE €€ U3 BOJIBL
IMepeBepHuTe MPOOKPKY 1 100aBbTE BHYTPh 1—2 Karum pacTBopa (eHondraierHa.
OO6cyauTe pe3yabTaThl:

— Kakue HaOmo1eHus BBI ClIeNIalli B X0J1€ HarpeBaHHs cMecH?

— ITouemy Bosia BXOJUT BHYTPb ITPOOUPKH, KOT/IA 1101 BOJIOH yOupaem mnasen?

— YTo NpoMCXOIMT ¢ pacTBOPOM NpH AobaBneHnH 1-2 kamens pactBopa deHondra-
nenHa? ITouemy 3T0 Mpoucxoaut?

— CocraBbTe ypaBHEHHUS PEaKIMi{, KOTOPbIE MMEIH MECTO, U OXapaKTepH3yHTe HX
BHEIITHHE TTPU3HAKH.

— Kaxkne cBoiicTBa aMmMmaka BO BpeMsI OTIBITa BBl HAOIIODaN?

NEITED

[IpoBemyTe COOTBETCTBYIOIIME PEaKLMU U JIOKOKUTE, YTO BEIECTBA, JAHHBIE BaM B
3aKPBITBIX TPOOHPKAX, SIBIITIOTCSL:

a) Xuopunom ammonus; b) Hurparom ammonust; ¢) HamatsipasiM ciupToMm.
CocraBbTe MOJIEKYJISIDHBIE 1 MOHHBIE YPaBHEHHS 3THUX PEaKIUil.

TTpoBeauTE PeaKy, COKPALEHHbIE HOHHBIE YPABHEHMUS KOTOPBIX PUBEIEHEI B d, b 1 ¢
(a) H" + OH = H,0; (b) Ag" +1 = Agl; (¢) Ca* +2F = CaF,
CocTaBbTe MOJIEKYJIAPHBIE U TIOJHBIE HOHHBIE YPABHEHUS IPOBEACHHBIX PEAKIIUIA.

Janbt 3 mpobupku ¢ pactBopaMu. OnpeienuTe, B Kakoi mpoOupke
KHCJIOTA, B KAKOW — CepHasi KHUCJIOTAa U B KAaKOHW — Tuj,
MOJIEKYJISIPHBIC M HOHHBIE YPABHEHHS COOTBETCTBY X pea
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m MI/IHEPAJ'IbeIE YOOBPEHUA U UX KITACCUDUKALUA.

d’ — Kak Bbl AymaeTe, no4yemy KONocbs
@

A30THbIE YOAOBPEHUA

nweHuubl noxentenu (1)?

— Yem oTnumyaloTca nweHWYHble nons (2)
M KaK OO bACHUTE 3TU pa3nnyua?

— OTpaxaeT N1 HopManbHbIA X04
pa3BUTUA JAHHOTO pacTeHMs oKpacka
nucra (3)?

— LiBeThl (4) 6bINM NOCaXeHbl oA-
HOBPEMEHHO. YeM MOXXHO OGBbACHUTL

pa3Hylo CKOPOCTb UX pa3BUTUA?  —

lMpumeyaHue: +K (usbsimok kanusi); —K (Hedocmamok kasnusi).

[

AeaTenbHOCTb Pacno3HaBaHue a3oTHoro yao6peHus

O6ecneyeHue: 2 nNpobupku, ammmnadHasi cenuTpa, Boga, pactsop NaOH, meaHas npo-
BOJITOKa, KOHLIEHTPUPOBaHHAs cepHasi KUCNoTa, CNMPTOBKa, NakmycoBas GyMaka.

Xop paboTbi: NomecTuTe B kaxayto n3 AByx npobupok no 0,5 r cenutpbl u, NPUNMB K HUM
2-3 mn BOAbl, pacTBOpUTE conb. B nepsyto Hanente HemHoro pacteopa NaOH, Bo BTO-
PYtO — CEPHYIO KUCMOTY U BpPOChTE KyCOYeK MeAHOW NPOBOSIOKU, Nocre Yero obe npobumpku
cnabo HarpenTe u crneguTe 3a NPOUCXOAALMMU U3BMEHEHUSIMU.

HemHoro noroasa nogHecute K BbIxOAy 1-M NpOOMPKM BRAXHYH KPaCHYH JTAKMYCOBYH
Oymary n cnegute 3a NPOUCXOASILLMM.

O6cyauTte pesynbTaTthbl:

— Kakve nsmeHeHuns nponsoLunu B npobmupkax npy ux HarpesaHnum?
— B kakolt uBeT okpacunack nakmycosasi 6ymaxka y Beixoga 1-i npobupkun?

— B yem cocToaAT 0COGEHHOCTM BELLECTB, BbIAEMSAIOLMXCA U3 KaXXA0M Npodupkn?
— MNoBTopATCS K 06a sABNEeHns1, ecnu B ka4yecTee a3oTHOro yaobpenus B3atb KNO3?
— CocTaBbTe YpaBHEHUS peakLnii, KOTOpble NMPOUCXOAMNN B NPOGMpKax.

B coctaB pactenuii Bxomsar 6osee 70 pa3audHBIX 3JIeMEHTOB. OHAKO TSI HOP-

MaJIbHOT'O pa3BUTUA paCTCHI/Iﬁ HanboJiee BaXKHa POJIb JIMIIb 16 u3 Hux. Yactb 3THX
OJIEMEHTOB pAaCTCHUA YyCBaUBaIOT B XO4€ (bOTOCI/IHTSSa, a 9yaCThb — U3 IIOYBBI.

Onemenmol, HeobOX0OUMbLe O/ HOPMAILHO2O PA3BUMUS PACTEHUL, HA3bI8AIONCSL

numamejibHbIMU 31EMEHMAMU.

2J1eMEHMbl, HA3blE8AIOMCA MUHEPATIbHbIMU ydoépeuuﬂmu.

Bemecmea (6 OCHOBHOM, CO]lu), codepofcau;ue 6 Ce0eM cocmaee numamailbHble

¢ OnemenThl (C,0,H,N,P,K,Ca,Mg,Fe,S), Mxonm
HUAM B BOnbLUMX KoJim4yecTBax, Ha3blBalOTCA MaKpO3/ieMeHMm ay
cofepxallme B CBOEM COCTaBe 3TU INIEMEHTbI — MakpoyO06REHU.

OnemeHThbI (B,Cu,Co,Mn,Zn,Mo v ap.), Heobxoammbl
KONMM4ecTBax, Ha3blBaKOTCS MUKDPO3/IeMeHmamu,a yao! , coaep ne B CBO
COCTaBe 3TW ANEeMEHTbI — MUKPOYyOOBpeHUsIMU.
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Cpemy MakpodJIEMEHTOB PACTEHUSAM OCOOCHHO B OOJBIINX KOJIMYECTBAX HYKHBI
TpH 3JIeMeHTa — azom, gocghop u kanuil. IX Ha3BIBAIOT OCHOBHbIMU NUMAMETbHBIMU
NeMeHmamu.

Kaaccuduxanus. [lo ocHOBHOMY NHTaTETFHOMY 3JIEMEHTY yIOOpEHHs TIoApas-
NENSIOTCS Ha azomHuule, hocoprvie u kaautinsie. I1o coctaBy yaoOpeHus moapas-
JETISIOTCS Ha NpOCmble U KOMNJIEKCHbIe YOOOPeHusl.

Yoobpenue, codepoicawee 6 ceoem cocmage 00un numamenvbubvlii S1eMeHIN, HA3bl-
saiom npocmuim yooopenuem,; nanpumep, KCIl, NaNOs, Ca(H2POs),, NH4NO; 1 sip.

Yoobpenue, cooepocawee 6 ceaoem cocmaege 08a u 6onee nUMAaAmenbHbixX dnNeMeH-
mo8, HA3bIBAIOM KOMRAEKCHBIM y0oopenuem, nanpumep, numpam xaaus KNOs co-
JIEPXKUT J[BA TTUTATENBHBIX DIIEMEHTA — KAAUll U a30M.

KomrnekcHble ya00peHus, B CBOIO O4epe/ib, IMOAPA3JIEISIOTCS Ha CLOJNCHbIE U
cmewiannvle Y0oopenus. K coXKHBIM yIO0OpEHHUSM OTHOCATCS KAMUUHAA Cenumpa
KNO;3, duammoghoc (NH4),HPO4 1 np. CmemanHble y100peHHs MPENCTABISIOT Me-
XaHWYECKYyI0 CMeCh pa3lIMYHBIX YJIOOpeHWi, Hampumep, aumopocka —
[(NH4)2HPO4+NH4H2PO4+ KCI], Humpod)oaca — [(NH4)2HPO4+NH4NO3+KC1].

ITo TpOUCXOXKICHUIO YHOOpPECHUSI NENATCS Ha MUHEPATbHble U OP2aAHUYECKUe
(HaBO3, NMTHYHUI MOMET); MO arperaTHOMY COCTOSIHUIO — Ha meepdvle (CENUTPHI,
dochaTtHbIe CONN) U srcuoxue (KUIKUH aMMHUaK, aMMHaYHAs BOJIA).

Kaxoe yio0peHre XapakTepus3yIoT ee numamenbHol YeHHOCHbIO.

Tumamenvhas yennocmv a30THBIX yIOOPEHUI ONPEACISSTCS MACCOBOM J10Jek
(%) azota B coctaBe ynoodpenus. /lumamenvHas yeHnocms GOchOPHBIX y10OpEHHH,
T.e. comepxkanue ¢ochopa B HUX, ONMPEACIAIOT B Iepecuere Ha okcua Gochopa(V)
(ctp.118). [Mumamenvhyio yenHocms KaTUHHBIX yIAOOPEHUI ONPEACISIOT B Mepe-
cuere Ha okcup kamus (K,O) (ctp.119).

28
o(N),% = - 100% = w0 100% = 46,7%

M, [CO(NH,), ]

=) BolunciieHne NUTaTEeILHOM LIEHHOCTH A30THBIX y100peHuii
U1 | Beranciiute MaccoByto goitio (%) azora B kapbamuzae. M {CO(NH»),] = 60.
(L] Pemenne:

: A (N)2

o T

(=]

o

3agaua. Beraucnure MmaccoByto oo (%) a3oTa B HUTpaTe aMMOHHS M CDAaBHUTE €€
¢ TeM ke B kapbamuze. Kakoe ynodpenue 6osiee 6orato a3otom?
M(NH4NO3) = 80.

Aot wurpaer ocoOyl poib B NHTaHUM pacTeHui. OH BXOAWUT B COCTaB
xnopopmina u OenkoB. HexBaTka a3ora B TNWTaHUM PAcTeHHH 3aTp

JTHST
o0Opa3zoBaHHeE 3€JIEHON MAacChl, pacTeHHS TIOXO0 Pa3BUBAIOTCS, xenreBr mcles.
PacTenus ycBauBarT a30T B OCHOBHOM B BHJIC HOHA aMMOHHUS [ U aT
nona [NOs;] .

Tlpumeuanue: npu uzdbimKe HUMPAMOG 8 NOYGE, OHU njilearomed 8 pache-
HusIX. Ynompebnenue 8 nuwgy nooooHvix pacmenuii i npoo 8, NoJl Hbl
HUX, MOJICenm OmpuyameibHo OmpazumsCsi Ha 300P06 b 108eKA
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* Yoobpenue, cooepoicawyee 6 ceéoem cocmage 6 kauecmee nUMamenbHO20 dJe-
MEHma a3om, Ha3vl8aiom A30MHBLIM YOOOPEHUEM.

K npoctsiM a30THBIM yoOpeHusiM oTHOcsATcS HUTpaT amMoHusa NH4NO3;, Hutpat
Hatpusa NaNO;, kanpuueas ceautpa Ca(NOs), cynbdar ammonust (NHi)2SOs,
KUAKUN aMMuak, aMmmuadHas Boga, moaeBuHa CO(NHz), u mp.

ABOT COAEPIKHUTCS TAKKE U B COCTABE TAKHX KOMITICKCHBIX yI00PESHUIA, KaK AUTHA-
pooprodocdar ammonus (ammodoc) NH4H,PO4, runpooprodocar ammonus (auam-
modoc) (NH4),HPOy, kanmitaas cemutpa KNOs3 u ap.

Jl1s pOoU3BO/ICTBA A30THBIX YJOOPSHHI UCIIONIL3YIOT AMMUAK, a30THYIO KUCIIOTY
U ee COJIM, HHOTJa U TMOKCHJ a30Ta:

Na,CO3;+2NO; - NaNO; + CO2T + NaNQO; (manee NaNO:

okucisiercst 10 NaNOs)

100°C
KCl + NaNO;<——— NaCl + KNOs
KOHIL. p-p.  KOHIL. P-p.
NH3 + HNO; — NH4NO3
2NH;3 + H2SO4 — (NH4)2SO4
2NH; + CO, -2t H,O + CO(NH»),
kapbamu] (MOYEBHHA)
VYV 100peHus B TI0YBE MPEBPALIAIOTCS B HOPMBI, YCBAUBAEMbIE PACTCHUSIMH, HAIIPU-
Mep:
CO(NHz)z +2H,0 > (NH4)2CO3

Hapsizy ¢ MuHepanbHBIMH a30THBIMU yAOOPEHUSMH NPUMEHSIOTCS U OpraHu-
YEeCKHUe a30THBIC y10OpeHus (HaBo3, MTHYUH TIOMET H Jp.).

KaxabI rof ypoxan KyKypysbl, cobmpaembii ¢ 1 ra, yHocuT ¢ cobow B Buae
coegunHeHun okono 80 kr asota. [NoaTomy, Ans BOCCTaHOBMEHMS 3anaca
asoTa B MoYBe Nepuoanyeckm Heobxoaumo BHOCKUTL B HEE OpraHuMveckue
N MUHeparbHble a30THblE YA0OpeHUsy.

* NUTaTeNnbHbIe 3MIEMeHTbl * MUHepanbHble YAOOpeHUs * NnpocThle,
CINOXHble U CMeLllaHHble YA0OpeHUs * NnuTaTeNbHasA LLeHHOCTb YA0-
OpeHui *

_ NMpumeHeHWe 1 NpoBepKa 3HaHUN

1. OnpeneuTe KOMILIEKCHBIE (CI0KHBIE) YA00peHus.
1. NH4NOs 2. NaNOs3 3. KNO:; 4. Ca(H2PO4) 5. NHsH2PO.

2. YKaxuTe NPOCTbie yA00peHHs.
1. NaNO; 2. KNOs 3. (NH4).HPO4 4. CO(NHv
3. 1o kakuM cXeMaM MOJY4aKT AMMHAYHYIO CEJTUTPY M CyJbpaT amm B I -
Hocru?
1.NHs + HNO; — 2. NH4Cl + AgNOs3pp) = 2NH4 22SQupp) —>
4. 2NHs+ H2SO4 — 5. 3NH4OH + Fe(NO3)3p-p) =
4. Cxosibko M® (H.y.) aMMHaKa moTpebyeTcst 1Jist nw,
ammonns? M(NHsH2PO4) = 115.
116 »
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m ¢OC¢OPHbIE U KANNMUHbIE YOOBPEHUA

@ - YTO0 MOXeT BbITb NPUUMHON MeANEeHHOro pa3sBMTUA KanycTbl N306paxeHHON
Ha puc. 1?
- Kakyto pa3HuLy Bbl 3amevaeTe B ABYX Habopax MnlueHULbl, NpMBeAeHHbIX Ha
puC. 2, 1 KAKUMU NPUYUHAMM OHU MOFTIN BbITb 06YCNOBMNEHbI?
— C 4yeM MOXHO CBsi3aTb pa3nuyusi, BO BHELUHEM BuUAe CBeXeCOpPBaHHbIX
6aHaHoOB (puc. 3 n 4)?

Knaccudmkaumsa ynodpeHun

YkaxuTte dpopmynbl conen (1-5) B cooTBeTCTBYIOLEN KIeTKe Tabnuubl.
1. Ca3(POs)2 2. Ca(H2POs)2 3. CaHPOs 4. (NH4)2HPO4 5. NH4H2PO4

npocroe KOMMeKCcHoe Makpo- MUKpO- B BOAE B BOAE
yoobpexve ynobpeHue yoobpeHve | ynobpeHue | pacTBopsieTcsi | He pacTBopsieTcs

B cenbckoM X034HCTBE B KauecTBE (ochopHbiX yOoOpenuti TPUMEHSIOT Kallb-
[IMEBBIE U aMMOHHUITHBIE cos opTodocdopHOoit KucioTel. PochopHbie yaoOpeHus
CHOCOOCTBYIOT Pa3BUTHIO TUI0Ja. PacTeHust UX yCBaMBaIOT B BUJC BOJIOPACTBOPH-
MbIX HOHOB — [H,PO4] n [HPO4]*.

K manbonee mmpoxo npumMeHsieMbIM (OCPOPHBIM YIOOPEHUSM OTHOCATCS:

1. @ocopumnas myxa. Ee nonyuaror usmenbuenueM pocopuros. OCHOBHYIO
gacTb QochopurHoii Myku coctasisieT oprodocdar kanpuus Casz(POs),, KOTOpBIii B
BOJIe IJI0X0 pacTBOpuM. 1lox gelicTBHEM KUCIIOT OHA MPEBPAILAETCS B PACTBOPUMBIE
COEIMHEHUST; IOATOMY 3TO yI0OpEHHE BHOCHTCS B KUCIIBIE TOYBHI MIIM BMECTE C yJI0-
OpeHusIMH, TIPU THIPOJIM3E KOTOPBIX 0Opasyercst kucnas cpena (Hamp., NH4NO3).

2. Tlpocmoii cynepgpocpam [Ca(HPOy),+2CaSOy]. Tlpoctoii cynepdocdar
MOJTY9aroT B3auMo/ieiicTBreM pochopura (nu anaTuTa) ¢ cepHOi kuciaoroit. OH B
BOJIE PACTBOPSIETCS] YACTHYHO, M €r0 BHOCAT B ITOYBY Kak B (hopMe TpaHyJl, TaK U B
BUJI€ TIOPOLIIKA.

Ca3(POy); + 2H,SO04 — Ca(H,PO4), +2CaSO, ¢

3. Jleoiinou cynepgpocpam Ca(H>POy):. B oTinmame OT pOCTQHO C

€ro noJy4aroT 1o CJICAYIOMUM PCAKIUAM:

Ca3(POy), + 3H2S04,—>3CaSO+2H3POs  Cas(P
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4. Ipeyunumam CaHPO4-2H>;0. OOBIMHO €ro MOJIydaloT B3auMOJICHCTBHEM
opTodochopHON KUCIOTHI C TAIICHON U3BECTHIO HITH H3BECTHIKOM:

Ca(OH)z + H;3PO4 —» CaHPO4-2H,0O
CaCO; + H3PO4 + H,O — CaHPO4-2H,0 + CO,T

OH MpUMEHSIETCS Ha BCEX MOYBaX U MOJ Pa3IMYHbIC KYJIbTYPHI.

5. Kocmuas myka COCTOUT B OCHOBHOM 13 opTodochara KaJbLus, MOTYYaIOT ee
MyTeM [OMOJIa KOCTEH JOMAIIHUX )KUBOTHBIX.

Dochop conmepKUTCS TaKKe U B COCTaBe aMMO(OCOB U HUTPO(POCKH.

6. Ammogpoc NHH>POy4 u ouammodghpoc (NH4)HPO,— KOMILIEKCHBIC Y 100pEeHHUS,
coJieprKallye JBa MUTATEeJIbHBIX 3JIeMEeHTa — a30T U dochop:

NH; + H3PO4 — NH4H,PO4 2NH;3 + H;PO4 — (NH4)2HPO4

7. Humpoavmodghocka (humpogocka) — cmewannoe yoobpenue, cooepaicauyee
mpu numamenvuvix 21emenma — N, P u K.

[(NH4)2HPO4 + NH4NOs + KCl]

Takum 00pazom, B mpou3BoAcTBe HocHOPHBIX yIOOPEHHIi B KAYECTBE CHIPbs B
ocHOBHOM Hcmnonb3yercs: pochoput Caz(POq),.

Kanuitaele ynoOpeHusi Takke Ba)KHBI JUIsI HOPMaJIbHOTO Pa3BUTHS PACTEHUH.
Kanuii yckopsier npouecc poTocuHTesa u criocoOCTBYET HAKOIJIEHUIO YITIEBOAOB.
[MosTomy okono 90% noOBIBaEMBIX COJICH Kallsl UCTIONIB3YETCSl B KaUeCTBE KaHii-
HBIX yaoOpenuil. K BaxxHeHIMM KaauiHBIM yA0OPEHUSAM OTHOCSTCS:

1. Ilpupoonvie conu, nodgepeHymole NOMOJNY — B OCHOBHOM 3TO MHHEPAJbl —
cunveun KCl, cunveunum NaCl-KCl, kaunum KCI-MgSO4-3H,0, kapuarium KCl-
MgCl»-6H,0.

2. llpesecnasn unu mopgsanas 301a (codepacum coav xaius — K>CO3).

IInTaTesbHas HeHHOCTH (POCHOPHBIX M KAJMITHBIX y100peHMii.

Beruucnenue B ynodpenusx maccooil gonu P,Os nnn KO HOCHT yciioBHBIM
XapakTep, MOCKOJbKY B COCTaBE yJOOPCHHI HET COCAMHEHUH, COOTBETCTBYIOIIUX
3tuM (opmynaM. B ynoOpeHHAX MacCOBYIO JOJIO KaXKIOI0 M3 3THX OKCHJIOB
BBIYUCIIIOT B COOTBETCTBHH C TIPABUIIOM:
OMHOCUMENLHAA MONEKYNIAPHASL MACCA OKCUOA 0eUMCs HA MONEKYIAPHYIO MACCY
YOobOpenus, npu yCao8ul, Ymo Yucia amomos8 NUMamenbHo20 1eMeHma 6 OKCuoe u
YO0Operuu 00H#CHb ObIMb OOUHAKOBLIMU.

Beruncienne nurareabHON HeHHOCTH GochOpPHBIX
(1) Beuucnure MaccoByio om0 okcuzma ¢ocdopa(V) P;
(CaHPO4-2H,0). M(P,0s) = 142, M{(CaHPO4:2H,0) = 172

Pemenne:
_ M(PO;)
M¢[CaHPQ 2H,0]2

o6paseuy

w(R05),%
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3amaua 1. Beruucnure maccoByro aomo okcuna ¢ocdopa (V) P.Os B qBoliHOM Cy-
nepdocdare [Ca(H,PO4),] u onpenenute, NPUMEPHO CKOJIBKO KT MPEIMITATATA HAJIO
BHECTH B TIOYBY, 4TOOBI 3aMeHUTH 40 KT IBOMHOTO cynepdocdara?
My(P20s) = 142, M(Ca(H2PO4),) = 234, M(CaHPO4-2H,0) = 172.

= BblunciieHMe MUTAaTeIbHOM EHHOCTH KAJUITHBIX YA0Openuii

"M | (2) Berurcnure MaccoByo 100 okeuza kamus KoO B xnopuze kanust. M{(K,0)= 94,
f M(KCI) =74,5.

® Pemenue:

= M:(K;0 94

© w(K;0),% = (K20) 100% = -100% = 63,1%

(] Mq(KCl)y2 74,52

3agaua 2. Beraucnure MaccoByro oo okcuna kammst K,O B mortame. M, (K>O) = 94,
M; (K>CO3) = 138.

* chocchopuTHan myka * npoctTon u gBorMHoM cynepdocdar ¢ npeuum-
NUTaT ® CUNbBUHUT *

_ MpumeHeHMe M NpoBepKka 3HaHUN

1. TTo kakoii cxeme MoIy4aroT NpocToii cynepgocdar?
A) CaO + HsPOs —
B) Ca3(PO4)2 + 4H3POs—
C) Ca(OH): +H3PO4—
D) CaCOs + HsPOs—
E) Ca3(POs4)2 + 2H2SOs —

2. Yto o1In004HO OTHOCHUTEJIHHO MOJIy4eHus1 IBoiiHOro cynepgocdara?
A) TONyYaroT U3 TeX XK€ UCXOAHBIX BEIIECTB, YTO M MPOCTOil cynepdocdat
B) nony4arot B X0Jie IBYX peakiuit
C) I peakiust — HeoOpaTHMas peaKIHst
D) Il peakuus — oOpaTuMasi peaxius
E) o0e peaxiuu sSBISIOTCS peakusiMu oOMeHa

3. B kakoii ¢popme ycBanBaioT pacteHus a3ot u ¢pocdop u3 nouss1?
1.N2  2.NH3 3.NO:2 4.[NH4]" 5.[NOs]~ 6.[PO4]* 7.[H:PO4]"

4. 3aBepminTe CXeMbl U YKAKUTE ypaBHEHHE, 10 KOTOPOMY B IPOMBIIIJICHHOCTH MOJIY4Yal0T
KAJHMITHYIO CeJIUTPY.

1. K2CO; + 2HNOs—> 2. KOH+ NO2 > 3. K20 + N2Os —»
4. K2SiO3 + 2HNO; — 5. KCl(xouu. p-p) + NaNOs(xoHw. p-p) — PS>
5. IlyTreM cpaBHEHHS COCTABOB Y/100peHMIi onpeenTe, KAaKoi U3 HUX 0oJlee T a3

Ar(K) =39, Ar(N) :14, Ar(Na) =23, Ar(s) =32, Ar(o) =16, Ar(C)
A) NaNOs3 B) KNO3 C) NHsNO; D) CO(NH2)2

6. CxoJbKO TOHH /ABOIiHOrO cynepdocdara cienyer BHec
npenunurara? M.(CaHPO4-2H20) = 172; M;[Ca(H:}
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L] ososuoruncsananus

1. VYkaxurte HeBepHOe BbIpaxKeHHe. A30T ...
A) B Bojie TUIOXO pacTBOpsieTcsl  B) B TBEpIOM COCTOSIHUM MMEET MOJISKYJIIPHOE CTPOCHHUE
C) B 14 pa3 tsoxenee Bogopoaa D) HemHoro Tspkenee Bo3ayxa (H.Y.)
E) B ’KMIKOM COCTOSIHUM KUIHT IPU OYCHb HU3KOW TeMIlepaType

2. [lepenuuuTe B TeTPaab cXeMbl PeaKlMii, MPOTeKaHHe KOTOPBIX NPH YKAa3aHHBIX YcC-
JIOBHAIX BO3MOKHO M 3aBepIIMTE UX.

LN, +0, 25 2.N; + Mg — 3. Np + O, exTpmIca:. |
paspsan
4.N, + H, _Xounatuaz, 5.N, + Li_KounarHas
TeMI—pa TeMII—pa

3. HepelmmnTe CXE€MbI B T€Tpaib U 3aB€PLINTE HX. Ykaxure YpaBHeHUHA, OTPaAKaAIO-
e OCHOBHBbIE CBOIICTBAa aMMHaKa.

I.NH; & 2. NH; + O, _ropene, 3.NH;+ H:0 2
4. NH;+ HCl > 5.NH;+ O, _PtRh

4. Y10 01IMOOYHO IJIsI AMMHMAKA M a30THOI KHCJIOTHI?
A) a30T B OZIHOM M3 HUX — BOCCTAHOBHUTEIIb, & B IPYTOM — OKHCJIUTEIb
B) npu 20°C HaxoaaTCs B pa3sHBIX arperaTHbIX COCTOSHUSIX
C) ouH u3 HUX 00pa3yercst MpU BOCCTAHOBJIICHHUH JIPYTOT0 METaJUIAMH
D) B IPOMBIIUICHHOCTH OJTUH UCIIOJIB3YETCS B MIPOU3BOJICTBE IPYTrOro
E) 00a npu 0OBIYHBIX YCIIOBHSIX — HEIIPOYHKIC BEIIECTBA

5. Ykakute omin004Hoe BbICKa3bIBaHHe. B kaTHOHE aMMOHMA ...
A) nmeercs cBsi3b, 00pa3oBaHHas O JJOHOPHO-AKLEIITOPHOMY MEXaHU3MY
B) a30T HaXOMTCS B COCTOSHUHU SP>-rHOpHM3AIAY
C) a30T U3 5 BaJICHTHBIX JIEKTPOHOB B 00pa30BaHMM CBS3€H HCHIONB3yeT 4
D) ctenenp okuciaeHus a3ora —3
E) BanentHOCTH a30Ta paBHa [V

6. Ilepennmiure cXeMbl peaKnuii pa3ioxKeHUus B TeTPaJdb U 3aBePIINTE HX.
1. Hg(NO3)2 ;> 2. Ca(NO3)2 ;) 3. NaNO3 ;> 4. Zn(NO3)2 ;>

7. Onpenenurte BepHbIe BhIPAXKEHUSI.
1. mo cxeme Na,HPO4 + H3PO4 — peaxmus mpoTekaer
2. mo cxeme NasPO,s + H3PO4 — peaxmus mpoTekaet
3. 1 moms P,Os u 1 Moip Boasl 06pa3yrot kucinoty HPO3
4. H4P,O7 — Ha3biBaeTcst mupoochOpHON KHCIOTOM
5. HPO; — Ha3biBaercst MeTadochOpHO KUCIOTOM

8. Ykaxute ¢opmyay nBoiiHoro cynepgocgara.
1. Ca(H2P04)2 2. Ca(H2PO4)2+ 2CaSO4 3. Ca3(PO4)2 ﬂ Ca
9. IlyTem cpaBHeHHUsI COCTABOB coJIeil, onpenenTe, Kakoil U3 HUX 00
A«(K) =39, A(Cl) =35,5, A(Mg) =24, A:(Na) =23, A(S) =32,
A)KCI:NaCl B)KCl C)K,SO4s D)MgCl-KCl:

10. Cxo0abK0 JHMTPOB (H.y.) 230Ta BbIACJUTCS NP
ammonusi? M{(NHsNO,) = 64.
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n SNEMEHTbI NOArPYMNMbl YITNEPOOA

m OELU,AFI XAPAKTEPUCTUKA IJIEMEHTOB NOArPynrbl
YIMEPOQOA. YITIEPOA

) —Yro 06LeanHNAET M3BECTHSK, YINEeKUCNbIN ras, NPMPOAHLIN ra3, HedTh, yronb?
— Kakon anemeHT o6pa3yeT Hanbonbluee YNCIo coeAUHEHUN?

B noarpynmy yriepona Bxoasr yeaepoo C, kpemuuii Si, eepmanuii Ge, 01060 Sn
u ceuney Pb.

[
ILRE-N 1Y [ I Sl O BaneHTHOCTU aToMa yrnepoga

Ha ocHoBaHWM CTpPOEHUA BHELIHEro 3HepreTU4eckoro YpPOBHA aTtomMa yrnepopga

OTBeTbTe Ha BOMNPOChHI.
2p ] 2p
T aH

o 2s . 2s
6C... IE — C... II

— Y10 06LLEero B CTpoeHUM BHELLHEro 3HepreTudeckoro yposHst atomoB C, N, O n F?

— Moyewmy, B oTnuume ot 2s2 anekTpoHHoM napbl atomos F, O n N, 2s? anekTpoHHas napa
aToma yrnepoga pacnapvBaeTtcsi?

— MNoyeMmy BbICLLIAA BANEHTHOCTb 3MIEMEHTOB MOATPYNMbl yraepoAa O4MHAKoBA M paBHA
HOMepy rpynmnbI?

Ha BHeIIHeM SHepreTHYeCKOM YPOBHE MX aTOMOB COJIEpsKHUTCs 4 dekTpoHa (ns’np?).
[ToaToMy, Kak 3JIeMEHTHI TJIaBHBIX MOATPYII, OHW TPOSBISIOT BBICHIYIO CTENEHB
OKHCJICHUS, paBHYIO +4. OHU TPOSBISIOT Takxke cTeneHb okucienus +2 (SiO, CO,
PbCly, SnCl,).

B psany C—Si—Ge—Sn—Pb HeMeTanueckne CBOCTBA 3JIEMEHTOB YMEHBIIAOTCS,
a MeTaJUIMYeCKHe CBOWCTBa yBenmnmuuBatortces. Tak, C u Si — vemeramisl, a Ge, Sn u
Pb sBistroTCst MeTaIIIaMHU.

Tabnuua 32.1. HekoTopble XapakTepucTUKKM yrinepoaa u KpemMmHus

CreneHp OKUcIe-
Banentusie Paguycet OTHOCUTENbHAS
DneMeHT HU (B COeTUHE-
SJIEKTPOHBI aTOMOB, HM 3JIEKTPOOTPHUIIATEIEHOCTD HHAX)
Yraepoa, C 2s%2p? 0,077 2,5 4 + +4
Kpemnnii, Si 3s%3p? 0,117 1,8 ¢4, H2@+4

OTkpbITHE. YTIEPOa U3BECTEH C APEBHEUIINX BpEM
MeHT oH npu3HaH B 1775 rony (JlaByaswse, @pannus
ITono:xenue B Ilepnoanyeckoi cucreme H CTp
JIO’KEH BO 2-0M IepHoAe Ii1aBHON noarpy@ins! IV rp

e rmaea7-e° dn HTbl



ero atoma — 1s?2s*2p?. XuMudeckue cBa31 OH 06pa3yeT B BO30YKIEHHOM COCTOSHUH,
IIPOSIBIISIS IIPU 3TOM BAJIEHTHOCTB, paBHYyo IV.

CreneHb OKHCJIEHHS YIIIEPO/1a B HEOPraHMUECKUX COEANHEHUX, B OCHOBHOM, 14
(8 CO +2), a B OpraHn4ecKnx COeTMHEHUIX M3MeHsieTcst oT —4 1o +4 (Bkirodas 0).

HaxoxaeHue B npupoje. YIiepoJ B NPUPOJE BCTPEdaeTcs Kak B CBOOOAHOM
Bujie (B OCHOBHOM anMa3s, rpadur), Tak ¥ B BUJe coequHeHH. OH BXOJHT B COCTaB
auokcuzaa yriaepoga (B Bozayxe) u kapoonatoB — CaCOjs xanvyuma (OCHOBHAS
COCTaBHAsl 4acCTh M3BECTHAKA, Mea U Mpamopa), mazresuma MgCQOs, doromuma
MgCO3-CaCQOs, arcenesnozo uinama nmm cuoepuma FeCO;s u ap. Yriepoa B coctase
OPraHMYECKUX BEILECTB CONEPHKUTCSA B KAMCHHOM U OypoM yrisix, Hedtu, npupos-
HOM rase, OUTyMax u Jip.

Monyuyenne. Yriepon B Buze rpadura u aaMasa J00bIBatoT U3 Henp 3emin. I'pa-
¢ut n anMa3 MOYKHO TOJIy4aTh U UCKYCCTBEHHBIM IIyTeM. B Buze yris (Kokca, caxu
U JIPEBECHOTO YTJISA) YIIIepo oopasyercs mpu tepmudeckoM paznoxennn (1000°C)
OpraHMYecKHUX BEIIECTB 0€3 I0CTyIa KUCIOPO/a.

du3nyecKkne CBOHCTBA. AJUIOTPONHBIE Moau(UKANUU. YTIIEpo] o0pazyeT
HECKOJIBKO aJIJIOTPOITHBIX MOAU(DHUKAIINA: anmas, epagum, kKapour u gyiieperl.
(a) KpucTannuyeckve '

peleTkn anmasa (1),

rpacpura (2),

kapbwHa (3) n dyn-

nepeHa Cg, (4).

YrnepoaHas HaHo- o

TpyOKa (5). Ee

MOXHO NpesCTaBuTh,

KaK CBEPHYTYIO B

LUMNMHAP MIIOCKOCTb

rpacmra. 3)

1. Anmas — mpospadyHoe, OecLBETHOE, KPUCTAJUIMUECKOE BELIECTBO C ATOMHOM
KPUCTALITMYECKOH perneTkoit. B anmasze atombl C B COCTOSHUM Sp°-THOPHIM3AIIHH.
[TosToMy B HeM KaxkAblii aToOM yIJEepoja TETPAdAPUUIECKU COCAMHEH C YEThIPeMs
Opyrumu atomamu C, pacrionokKeHHBIMH Ha OZJMHAKOBOM paccTosHuH (a — 1). CBA3b
C—C — mpoyHas1, HENMoJISIpHAst KOBAJICHTHAS G-CBS3b. DTHM M OOBSICHSIETCS BEICOKAs
TBEPAOCTh M TYTOIUIABKOCTh anMasa. AJIMa3 HE MPOBOJUT 3JIEKTPHUUYECKHH TOK.
AJMa3 UCTIONIB3YIOT ISl PE3KU CTEKJIa, OypeHHs TOPHBIX MOPOI.

2. I'pagpum — cepoe, MATKOE BEIECTBO CO CIIA0BIM METAIUTMYECKUM OJIecK
rpacute atrombl C B cocTostHUH Sp-ruGpuamsanuy. [TosTomy B e[é
pewerke aroMbl C pacnoiokeHbl B IJIOCKHX CJOSX, 00pa3oBaH

MOT00HO CBOOOHBIM DJICKTPOHAM METAJUIOB, ITOIBU

OTHUM 1 00BSICHAETCS DJIEKTPO- U TETLIOMPOBOT
JINYECKUI OJIeCK.
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I'pacut — MsIrKuid, 1erKo paccnauBaercs (OCTaBIIET ciiell Ha Oymare), XUMHYECKH
aKkTHBHEe aiMaza. OZHaKO OH OYEHb TYTOTUIABKHUIL.

I'padut nomyyaroT HCKyCCTBEHHBIM ITyTEM M3 KOKca. Ero ncmosb3yroT B U3roToB-
JICHUHU 3JICKTPOJIOB, KapaHJallel, B Ka4eCTBE CMA304YHOI'0 MaTepHala 1 MOTJIOTHTENS
HEWTPOHOB B SIIEPHBIX PEaKTOpPax.

* Kap6uH (a2 — 3). — menkogucnepcHbI NOPOLLIOK YEPHOro LBeTa.
CyuiecTtByeT B BuAe rmosuuHa v nonukymyneHa. B obenx dpopmax atomel C HaxogsaTtcs
B COCTOSIHUM Sp-rmbpuansaumm:
....C=C-C=C—... unn (-C=C-)n ... =C=C=C=C=...unn (=C=C=)n
MONWWH, a-KapouH NonNuKymyreH, B-kap6uH

dynnepeHbl — BelllecTBa, obpa3oBaHHble Mornekynamu Ceo, C7o, Css 1 gp. (2 — 4).
Mony4eHbl NCKYCCTBEHHBLIM MyTEM.

Bce amorponHble MoguQUKaLny yriaepoaa — TBEpAbIE, TYTOIIaBKME BEIIECTBa
0e3 BKyca 1 3araxa; B OOBIYHBIX PACTBOPUTEISX OHHU HE PACTBOPSIOTCS.

Xumunueckue cBorcTBa. [Ipyr 0OBIYHBIX YCIOBHAX YIITIEPOJI OUEHb HHEPTHBIHN; TPU
HarpeBaHUM K€ CTAHOBUTCS aKTUBHBIM. B peakuusax yriaepox IMposBIsSET, B OCHOB-
HOM, 8occmanogumeinvhvle cBoicTBa. OH HE pearupyer ¢ XJIopoM, OpoMoOM U HoJoM:

C + 2F,— CF4 C+ 0, P, O, 2C + O, bhenomoe oseme —2€0

C+C0O,-52Cc0  2C+Si0,—L,Si+2c0t C +2Cu0—-52Cu + CO,T

C+28-,CS, 3C+ Si0; 15 SiC+2COT  Cipacky+ HaO(nap) > CO+H, T
Cepoyriepos Kapoun BO/ISIHOM ra3
KpEMHHS

Kak oKucaumess, yriiepo pearupyet ¢ HCKOTOpPbIMHU METaJllaMHd U BOAOPOAOM.
COGZLI/IHGHI/IH yriaepoa ¢ METaJlllaMU Ha3bIBArOTCS Kap6udamu.

-4 +1 1 -4
2H, + C-1>CH,4 Ca+2C—t5CaC, 4A1+3C 15 ALG;
MeTaH Kapousa KapOun

KaJIbI U AJTFOMHUHUA

KapOunpl o0pa3syrorcsi Takke M NPH B3aUMOACHCTBUM OKCHUIOB HEKOTOPBIX
METAaJIOB C YIIIEPOJOM:

Ca0 +3C -1, CaC,+CO

Ipumenenue. Yraepon (rpadur, caska, KOKC) HCHOIB3YIOT VIS MOJTyYSHHS CH
TETHYECKUX (MCKYCCTBEHHBIX) aaMa30B, YEPHBIX KPacoK (KapTﬁ e, \Tu
rpaduyecKkux Kpacok), kpema st o0yBH, pe3uHsl. Ero mcmonpsy

B
BOACTBC METUJIOBOI'O0 CIIMPTA, CUHTECTUYCCKOTO 6€H31/IH3, Kap6 J1a K st
Oobnactu NOPpUMCHCHUS YIJICpoda OIPCACIAOTCA TAKIKE CHUC

APEBECHOI'O yTJIA.

* rnaea7 ¢ OnéMeHTbl pynn



Aacopbunsa gpeBecHOro yrns.
XapakTepHon 0COGEHHOCTLIO APEBECHOTO YIS IBMSIETCS €ro Cno-
cobHoCTb k @adcopbuyuu u decopbuyuu. ATO CBOMCTBO OOYCNOBNEHO
€ro nopucTon CTPYKTYpow; Tak 1 r yrns nmeeT noBEepXHOCTb NIo-
waasto 800 m2. [MoanoweHue 2a308 U PacmeopeHHbIX 8euecms
rnosepxHocmb0 meepdo2o sewiecmaea Ha3bigatom adcopbuyuel,
a ebl0enieHue roarioWeHHbIX eeujecms — decopbyuel. O6bIYHO
Jecopbuma NOrmoLEHHbIX BELLECTB HabrogaeTcs npu Harpe- [lopucToe cTpoeHme
BaHUW PEBECHOTO YIS, APEBECHOTO yrns
Ons yBenunyeHus agcopbUMOHHOW cnocob-
HOCTM OPEBECHbINA Yrofb akmusupyom.
AKTVBMPOBAaHHbLIVA Yronb NMPUMEHSIOT ONA OYNCTKWU ca-

XapHOro cupona, pacTUTeNbHbIX Macen 1 XUpoB, aTa- NO,
Hona; B MeauuuHe B Buae Tabnetok “KapboseH”, ans nocne
BblBOAA BPEAHbIX BELLECTB M3 OpraHnu3mMa, B NpoTMBO- agcopbuny
rasax Kak norrnoTutenb SA0BUTLIX BELLECTB, a Takke L :
KaK kaTanusaTtop psiaa peakuuin. J—
Apncopbumsa okenga asota (1V) BaHHbIN
yronb

aKTMBMPOBAHHbIM yrnem —

e anmas * rpaduT * KapOouH * chynnepeH * ApeBeCHbLIN Yrosb ©
apgcop6uus * kapouabie

T T ———

1. YUTto omm604HO 1JIs1 3JIeMEHTOB MOArPYNIbI yriepoaa?
A) ABISIOTCS p-2JIEMEHTaMHU
B) o0Opazyrot BogopoaHbIe coequHeHus coctaBa RHa
C) obOpa3yroT Beicine okcuabl coctaBa RO2
D) nposBiSIOT BBICIIYIO CTETIEHb OKUCIICHHs, paBHYyO +4
E) Bce sBnsIOTCS HEMeTalIaMu

2. K kakoMy aJVIOTPONTHOMY BHIOU3MEHEHHIO YTJIEPO/Ia OTHOCATCS BBICKA3BIBAHUSA ?
1. IPOBOJUT NIEKTPUUCCKUHA TOK 2. MATKUH
3. obazaeT MeTaJUIMIECKUM OJIECKOM 4. ©MeeT HEMOJIEKYIISIPHOE CTPOCHHUE
A) rpadpury B)amnmazy C)xapbuny D ) dymnepenam E) xapOuny u dynnepeHam
3. 3aBepuinTe CXEMBI M YKA:KHTE PeaKIH, B KOTOPbIX YI/1epo/l NPOsIBJIsieT OKHCIUTEIbHbIE
cBoiicTBa.

1.LH, +C - 2.F2+C— 3.Al+C—
4.2Cu0+C 5.8i02 +2C

4. YuutbiBas K03(p(PUIHEHTDbI, COCTABbTE YPABHEHHUS peaKkIMid.
1. CaO +3C—— 2.8i0:+3C - 3. Co+C——
4. O +C -5 5. Ca+2C—

5. CpaBHuUTe CTpOeHHe, CBOWCTBA H 00/1aCTH NPHMEHEeHHs aJIMAa3a U r{ Ta.

6. Ha yem ocHOBaHO MpUMeHeHHE AKTUBHPOBAHHOIO YIJIsi B MPOTHBOT: ?

7. CkosibKo M° (H.y.) BOASIHOTO I'a32 MOKHO MOJIyYHTh B3aumMoeicTBiem 1,
YIJIs ¢ BOASIHBIM mapom?

ACKQICHHOI'0

8. CocTaBbTe ypaBHeHus npespauienuii. C 1, CHJ CO2
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m OKCI/ID,bI YIrMEPOOA

— Kakoe BeluecTBO NpMMeHsieTcsl AN XpaHeHUsi GbICTPO NOPTALYMXCA
NPOAYKTOB B NepeABUKHbIX XONOAUIbHUKaX?

W3zBecTHBI 1Ba OKCcHa yriepoaa: morookcuo yenepooa CO u duoxcuo yanepooa COs.

neﬂTen bHOCTb I'IonyquMe N CBOMCTBA yrnekKucrioro rasa

O6ecneyeHue: KPOLLKM Mpamopa, CONsiHasa K1ucnoTa, n3BecTkoBas Boga, Npobka ¢ raso-
OoTBOAHON TpybkoW, 3 NPoBUpKKM, CTakaH, NyyYnHka, OUCTUNNUPOBaHHasa BOAA, pacTBOp
nakmyca.

Xop paboTbl: lNomecTute B NpobupKy 2-3 KPOLLKM Mpamopa 1 npunente 2—3 Mn ConsiHon
KMCNoTbl. YacTb BbIAENAOLErocs yrneknucnoro rasa cobepuTe B CTakaH, APYrylo 4acTb
nponycTuTe Yepes AUCTUNUPOBAHHYIO BOAY BO BTOPOW MPOGMpKe, OCTaBLUYyCH YacTb
rasa B TeyeHune 2-3 MUHYT NPOMNYCTUTE Yepes U3BECTKOBYI BOAY B TpeTbew npobupke,
nocrne 4ero BbiTaluMTe ra3ooTBOAHYHO TPYOKY M3 MpOGWMpKM C M3BECTKOBOW Bopow. B
npobupKky C AUCTUNNIMPOBaHHON BOAOW AobaBbTe 1-2 kannu pacTeBopa fakmyca, a B
CTakaH BHECUTE ropsLLYIo NTY4YMHKY U cneavTe 3a NPOMCXOAALMMN U3MEHEHUAMN.

O6cyauTte pesynbTaThbl.

— OTKkyna obpasoBarncs yrrnekucnblii ra3? Kakue ero cBowcTBa Bbl Habnoganu B xope
onbIToB?

— YTto npoucxoauTt Npu NponyckaHnm yriekUcrnoro ra3a Yepes AUCTUINMPOBaHHY Boay?
O6GocHyITe Ball OTBET.

— Moyemy npu nponyckaHuM yriekMcnoro rasa Yepes N3BeCTKOBYO BoAy Habnogaetcs
nomyTHeHne pacTteopa?

B

2 2
CTpoeHme. CtpoeHure Monekyrbl MOHookcuaa yrnepoaa usobpaxatot Tak: C— O

TPOIHOI CBsI3U OfHa CBsI3b (<—) oOpasyeTcs MO JOHOPHO-AKIENTOPHOMY MeXa-

Hu3My: atoM O siBrsieTcst doropom, a atom C — akyenmopom 3NEKTPOHHOU napkl. B
MOHOOKCHJIE yTJIepo/ia BAJIEHTHOCTh aTOMOB yriepoja W kucioponaa pasHa III, a
CTENEHb OKHUCIIEHUS], COOTBETCTBEHHO: +2 1 —2.

l'[onyqe}me. B J'Ia60paTOpI/II/I MOHOOKCHUJ yrjiepoJa MOoJly4arT, B OCHOBHOM,

HCﬁCTBHeM KOHHCHTpHpOBaHHOﬁ CepHOﬁ KHCJIOTBI HA MYPABbUHYIO KUCJIOTY:

HCOOH —1289%t, 0%t + H,0

B MMPOMBIITIICHHOCTHU (6[0) MOJIy4aroT B BUC ceHepamopHo20o 1 BOOSIHO20 24308

* [Mpu nponyckaHun Hag packaneHHblM yrrem (1000°C) sosay.
(O2+4N2) obpasyeTcs eeHepamopHsbIl 2a3, a BOAAHOro napa — 800siHoU 2a3:

a. 2C(pac) + O2 + 4N2 1, 2CO + 4[\12
reHepaTopHbIil ras

MpeBpaLueHvie TBEPAOro TOMNMMBa B ra3o06pasHoe HagblBatoT

YucThlil MOHOOKCH YTIIEpoAa MOIY4aroT 10 ypa

* rnaea7 ¢ OnéMeHTbl pynn



dDu3uyecKkue cBoiicTBa. MOHOOKCH/I yrilepoaa — ra3 0e3 I[BeTa U 3amaxa, HeM-
HOIO JIerue BO3JyXa, oueHb sdoeum. B Boge manopactsopum. IIpu BabIxaHuu
MOHOOKCHJ YIJIEPO/ia, COSAUHSISICh C TeMOTTIIOOMHOM KPOBH, CHIIBHO 3aTpyAHSIET 00ec-
TIEYEHNE OpraHu3Ma KUCIOPOJIOM, YTO MOXKET IIPUBECTH K cMepTENEHOMY Hexoay. CO
He noz2niouwjaemcs. aKTUBUPOBAHHbBIM YIJIEM.

Xumuueckne cBoiictBa. MoHOOKCH] yriiepoja — Heconieobpasyiouuii okcu. B
pPEaKLMAX IPOSBIET CUNbHbIE 60CCMAHOBUMENIbHbIE CE0LUCMEA, HAIPUMEp, IpU
C)KUTaHUM Ha BO3yX€ T'OPUT rONyObIM ILUIAMEHEM, BOCCTAaHABIMBAET HEKOTOPBIE
MeTaJlIbl U3 UX OKCHJIOB:

0,+2C0-,2C0, Fe;04+4CO-L53Fe +4C0O,T CuO + CO-LCu+ CO,T

HecmoTpst Ha TO, YTO MOHOOKCHJ YIJIEpOAa HECOIeo0pasyroIInii OKCHI, Mo
BBICOKHM JIaBJICHUEM OH B3aWMOJICHCTBYET C PACILIABOM MICTIOYH:

NaOH + CO —P-', HCOONa (bopmuar Hatpust (HOPMAIBHAS COJb)

IIpumenenne. MOHOOKCH yIiiepoia NPUMEHSETCS ISl BOCCTAHOBIICHUS] METal-
JIOB U3 UX COEAMHEHMI, KaK COCTaBHAs YacTh MCKYCCTBEHHBIX I'a30BbIX TOIUIMB U B
OpraHNYecKOM CHHTE3€e, Hanmpumep, B cuHTeze metanona (CH3;OH).

CTtpoenmne. DIEKTPOHHYIO U CTPYKTYPHYIO (QOpPMyJIIBI IMOKCH A YTIIepoaa H300pa-
KAalOT CIEAYIOIUM 00pa3oM:
180°

0 C 20 0<£C20

Atom C — B cocrostHMM sp-ruOpuau3anuu. HecMoTpsa Ha TO, YTO Bce uUeThIpe
KOBAJICHTHBIE CBSI3U ([IBE G- U JIBE TT-) TOJISIPHBI, MOJIEKYJIa H3-3a CBOETO JIMHEHHOTO
CTPOCHUS B LIEJIOM HETIOJISIPHA.

Haxosxaenue B mpupoae. J{Mokcua yriepoja BCTpedaeTcsl B COCTaBe BO3AyXa
(0,03%) n mpupoaupIx MuHepanbHEIX Box (bamamiel, bopxxomu, Mctrcy, Cupad).
CocraB armocdepsl Benepsl Ha 95% coctout u3 auokcuma yriaepoga. Ha 3emie
oOpasyercs Ipu TOPEHUH, THUSHWH, OpO’KEHIH OPTaHUYECKNX BEIECTB, a TAKKE B
TIpoIiecce JpIXaHus JKUBOTHBIX M PACTEHHH. Y4YacTBYeT B Iporiecce (POTOCHHTE3A.

Monyuyenne. B naboparopun AMOKCHA yIiiepoa MOMydYaroT JeHCTBUEM COJISTHOM
KHCJIOTBI HA MPaMoOp WJIN MEJ:

CaCO; + 2HCl — CaCl, + H,O + CO, T

B mpoMbIIuIeHHOCTH TUOKCHA YTIIEpO/ia MOyYaroT pas3ioKeHHEM U3BECTHAKA B
MPOU3BOCTBE HETAIIICHON U3BECTH, TIPU TTOJTHOM CKUTaHHUH YTIICBOIOPOIOB: < 5

CaCO; - Ca0 + CO,T CHs +20, - CQqf + 210

U B OMOXMMHUYECKHUX TpOolLieccax, HapuMep, IpH CIIUPTOBOM Op WM T 03
OpoxeHue
CeH120s —P220,2CH5OH 42C0
du3znyeckue cpoiicTea. Jluokcua yriepoaa 0e3 1[B@ra u 3ardxa,

()
TSAXKEJIEC BO3aYyXa. He MOAACPKUBACT I'OPCHUC HUC. MEC
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YIJIEKUCIIOTO Ta3a 4elloBeK M >KMBOTHbIE 3azapixatorcs. [lpu 20°C (0,1MIla) B 1 1
Bojbl pactBopsiercss 880 mum CO». [asuposannas 6o0a — pacTBOp IWOKCHIA
yraepoaa B Boze. [lpu 20°C v napnennn 5—6 Mlla nuokcun yriepona cxuxaeTcs.
HcnapeHue *XUIKOro AMOKCHIA YIJIEPOAa CONPOBOXKIACTCS IMOIVIOIIEHHEM O0JIb-
IIOTO KOJMYEeCTBa TeIula, B pPE3yJbTare dYero OCTAaBINAsCS YacTb IKHUAKOCTH
(oxmaxnasce 10 —56,2°C) npeBpainaeTcsi B CHErooopasHyIo mMaccy — “cyxoil 1ed”.
Cyxoii Jex mpu OOBIYHBIX YCJIOBHSX SHEPTUYHO CYOIMMHPYETCS, OXJIaKaast
OKPY’KaIOIIyI0 CpeLy. Y UUTBIBAsl 3TO CBOMCTBO, ‘‘CyXOU Jieq MCIONB3YIOT IS Xpa-
HEHHsI OBICTPONIOPTAIIMXCS MHUILEBBIX TPOTYKTOB.

Xumuyeckue cBoiicTBa. J{nokcun yriepona — kuciomuwiti okcuo. OH obnanaer
00WuUMY CE0TICEAMY KUCTOTHBIX OKCUAOB U CHEYUPUUECKUMU CEOUCMBAMU.

I. Kak xuCTOTHBIH OKCHI OH, PacTBOPSSCH B BOJE, 00pa3yeT HEYCTOHYHMBYIO,
cadyIo YroJbHYIO0 KHCIOTY. PaBHOBECHE CMEIICHO BIICBO:

CO; + H,O & H,COs

Kaxk u gpyrue KucinoTHbIe OKCHIBI, OH B3aUMOACHCTBYET C OCHOBHBIMH OKCHJIAMH U
menovyamu. B pesynbrare peakimit 00pa3yrorcst KapOOHATBl M THAPOKApOOHATHI.
I1. K cnenn¢puyeckum cBOiCcTBAaM JHOKCHIA YIJIEPOAa OTHOCATCS CJeaylouiue:
1. Ipu npomyckaHuy TMOKCUIA YriIepoa Yepe3 H3BECTKOBYIO BOAY, B PaCTBOPE,
B pe3ysbTaTe 00pa3oBaHus KapOoHaTa KajbLius, HaOmoaaeTcs nomymuenue (yp. a):

(a) Ca(OH), + CO; = CaCOs{ + H,0

DTa peaklys UCIIONb3YETCS 014 OnpedereHus OuOKCuoa y2iepooa.

* [1pu1 BbICOKOW TemnepaType AMOKCU, yriepoaa NposiBNSeT OKuUC-
numernbHble cgolicmea (yp.1,2). Hanpumep, 3a)okeHHasi mMarHueBasi fneHTa npo-
JormxaeT ropeTb B atmocdepe auokcmaa yrnepoaa (yp.2):

+4 +2 +4 0
1.C+CO2 - 2CO 2.2Mg + CO2 —»2Mg0O + C

2. lnokcup yriaepoja ¢ aMMUaKoM 00pasyeT LIEHHOe YA00peHue — Kapoamuo:

2NH; + CO, p—’t> H,O + CO(NH>); xap6amun

3. Jlnokcua yriaepojia y4acTByeT B MPOLIECCe pomocunmesa.

IIpumenenue. Jlnokcu yriepoa MPUMEHSIETCS B MPOU3BOJCTBE COJMBI, MOTO-
UIUX CPEACTB, JICKAPCTB, MUHEPAIbHBIX BOJA U IIUMTYYUX HAMTUTKOB, IS MOTYYCHUS
KapbaMua, “cyxoro Jbpia” M B YCTPOMCTBAX IS TYIICHUS TIOXKapPOB.

OnpeneasiioT AUOKCH] YIIIEPOIa IO TOMYTHEHUIO HU3BECTKOBOM BOJEI (YP.2a).

* reHepaToOpHbLIN ra3 * BOAsIHOM ras * "'cyxow neg” ¢ vabIVI .
_ NMprumMmeHeHUe N npoBepKa 3HaHUN
1. YUto omunG04HO /151 MOHOOKCHAA yriaepoaa?

CTaB T TOPHOTO
CTaB CHEIre3 rasa

A) ra3 0e3 1BeTa U 3amaxa B) Bxomut
C) oueHb SAOBUT D) He Bxon
E) coenunsieTcs ¢ reMOrio0MHOM KPOBU
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2. Y10 ommH04HO 115 YIJIEKHCI0ro ra3a?
A) onpezensieTcsi UI3BECTKOBOW BOJOH
B) B naboparopuu nonydatot no cxeme: CaCOs3 + 2HCl —
C) ¢ Boj1oii pearupyeT o0paTumMo
D) B IpOMBIIUICHHOCTH TTOJIYYalOT TOJIBKO CIUPTOBBIM OPOKEHHEM TITFOKO3BI
E) oGpasyer “cyxoii nen”

3. Uto omiu004HO 1J151 MOHOOKCHAA yriaepoaa?
A) sIBIISI€TCS CUIIBHBIM BOCCTAHOBUTENEM  B) MPOIYKT HEMOIHOTO CrOpaHus yriiepoaa
C) MOXeT ObITh OKHUCIIUTENIEM D) He ucnonb3yeTcst B CHHTE3€ METaHOJIa
E) B cocraBe HEKOTOPHIX Ta30B MCIOIB3YETCS Kak Toprouee

4. B kaKuX peaKIUusX MOHOOKCH] YI/1epoja siBJsieTCsl BOCCTAHOBHTeIeM?

1.CO + H, - CH;0H 2.4CO + Fes0s4 — 3Fe + 4CO2
3. CO + NaOH —» HCOONa 4.2CO0+ 02— 2COs
5. B kakux peakuuax AUOKCH] YIJepoaa sABJIACTCA OKHCIUTEIEM?
1.CO2+C —2CO 2.CO2+2Mg — 2MgO +C
3. CO2 + 2NH3 - CO(NH2)2 + H20 4. COz + Ca(OH)2 — CaCOsd + H20

6. Kakoii u3 oxcuioB yriepojaa Ts:xesee Bo3ayxa? CBoii 0TBeT MOATBEpANTE pacyeTaMu.

7. 3nasi, YTO NpH NOJHOM cropanuu 12 r BemecrBa oOpasosajocsk 11,2 1 CO: (n.y.),
BBIYHMCIHTE MacCOBYIO 10110 (%) yriepoaa B HCXOHOM BelllecTBe.

8. CKO/IbKO KI M3BEeCTHSKA, coep:kamero 96% kap0oHaTa KaJblus, c1edyeT Pa3JoKUThb,
4100bI MOJYy4YHTH 336 J1 (H.y.) yriekuciaoro raza? M(CaCOs) = 100.

m yI'OJ'IbHAFI KUCNOTA U EE COJIU. KPYTOBOPOT YITIEPOLOA B
NPUPOLE

0 - Kakue BeliecTBa NPUMEHAIOTCA B NPON3BOACTBE CTEKNA, LEMEHTa, CTPOUTENb-
@ HbIX MaTepnanos u Kak Mololee CPeacTBo B 6bITy?

AeaTenbHOCTb B3aumopencTBue kKapb6oHaATOB C KUCNIOTaMu

O6GecneyeHue: NOPOLLOK Mena, ComnsiHas KWCnoTa, M3BEeCTKOBasd BOAa, pacTBOpP CoApbl,
npobka c ra3aooTBOAHON TPYOKOW, 2 NPOBUPKKU, CIMPTOBKA, CMINYKM, NyYMHKA.
Xopa paboTbl: a) B Npobupky nomectute okono 0,5 r nopowka mena u Hanente 2—3 mn
consiHon kncnoTel. Habntogasi 3a npomcxoaswmymm UsMeHeHUsiMK1, NponycTuTe B TeYeHUe
2-3 MUHYT BbIAENSIOLWNIACA ra3 Yepes U3BECTKOBYHO BOAyY, MOCIe Yero BbiTawute Tpyoky
13 N3BECTKOBOM BOAbl. Yepes 2-3 MUHYTHI elle pa3 nponycTuTe Yriekucnblv ras yepe
nepBY0 N3BECTKOBYIO BOAY M Npogorxante HabnogeHne
b) B npobupky ¢ pactBopom coabl npunente 3—4 M CONSHOM KUCMOTbI M NPOCNe,
NPONCXOASALLMM.
O6cyauTte pesynbTaThbl:
—UYrto obLiero B SIBMEHUSAX, NPOUCXOOALUMX NPU AENCTBAN KUCN@ITbI H
pacTtBop coabl? Bce nu kapboHaTthl Tak cebsl BeayT npy AeACTBUM Co
— Kak MoxHO foka3aTb,4TO BblAensowmincs B 06enx npo
— Yro HabniogaeTca B pactBope Npu AnMTENbHOM
n3BeCcTKOBVIO Boay? Kak Bbl 3TO 06bsCHUTE?

[
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IMostyuenue. YTonbHYIO KHCIOTY MOIy4aroT PaCTBOPEHUEM YIJIEKHUCIIOTO Ta3a B
BOJC:
CO, + H,0 2 H,CO;

du3znyeckue cBoiicTBa. YT0OIbHAS KUCIOTA CYyIIECTBYET TOJIBKO B PaCTBOpE.
OHa o4YeHp HEeNpOYHas U cpa3y pacrajiaeTcs, Kak TOIbKo o0pasyetcs. Ee pactBop
OCCIIBETHBIH, CO CITA0BIM KHCIIBIM BKYCOM.

XuMuyecKkHe CBOWCTBA. YTOJIbHAs KUCIIOTa 00JafacT obwumu ceotcmeamu
KHCJIOT: OHa Pearupyer ¢ akTHBHBIMU METaJlJIaM{, OCHOBHBIMH OKCHJIAMH U OCHOBA-
HUSIMH, 00pa3yst HOpMaJIbHBIC U KUCIBIE COJIH:

H,COs + Mg — MgCO; + H,T H>CO; + 2NaOH — Na,CO;3 + 2H,0
H,CO; + CaO — CaCOs5 + H,O H>CO5; + NaOH — NaHCOs; + H,O

Cneyuguueckue c6oticmea yroabHOU KUCIIOTHI CBSI3aHBI C €€ HENPOUHOCMbIO U
ouens c1abviMu KUCTOMHBLIMU c8olicméamu. B BOTHOM pacTBOpe JUCcCOLUpPYET He3-
HAYHATEIHHO:

H,CO; 2 HCO; + HY HCO3; 2 H' +(CO3)*

[To 3T0if mpruMHE yroJapHast KUCIOTa OKPAIINBAET JJAKMYCOBYIO OyMary B po3o-
6blli 1IBET, a HE KPaCHBIN. YTOJIbHAsI KUCIIOTA BEITECHSIET METAKPEMHHUEBYIO KHCIIOTY
U3 ee COJEH.

CoJiu YroJibHOil KMCJIOTBI. YTOJbHAs KHCIOTa KakK JIByXOCHOBHAsl KHCJIOTa
obpasyer aBa psna cojielt — kapbooramul u 2uOpPOKApOOHAMbL.

Hoay4yenne. Kapoonam xanvyus BCTpedaeTcs B IPUpOJE.

B npoMeIiieHHOCTH U3 KapOOHATOB, TJIABHBIM 00pa3oM, IPOU3BOAAT O€3600HYIO
cody NayCOs, kpucmannuuecxyio cody Na,COj3-10H20 u nuwesyro cooy NaHCOs.
WX momydator, B OCHOBHOM, B CJIEyIOIIeH TOCIeI0BaTeIbHOCTH:

[Tpu mponyckanun cmecu razoB NHz u CO; uepe3 xononusiii pactop NaCl,
oOpa3yercss OCaloK IUIOXO PAacTBOPUMOTO, B XOJOJHOW BOAE, THApPOKapOOHaTa
Hatpust. [Ipu npokanuBaHuu MOCIEHOTO 0OpasyeTcs Oe3BoaHas cola:

+2NaCl t
2NH3+2CO,+2H,0 —-2NH4HCO; Tw)ZNaHCOyLW Na,;CO;

[Ipu pacTBOpeHMU OE3BOMHON COZIBI B BOJC U MOCIEAYIOUICTO BbIAPUBAHUS
pacTBOpa BBIACIACTCS KPUCTNALIUYECKAS COOQ.:

BbIIIapHUBAaHUC

NaCOs (pactsop)

Na;CO3:10H,0 xpucranmueckas cona

ITpy HACBILIEHUK PACTBOPA COJbI AMOKCUIOM yIJIEpOia 00pasyeTcs nuwuesas cooa:
Na,CO; + H,O + CO; —» 2NaHCOj; numesas cona

®dusnueckue cpoiictBa. KapOoHATH — TBEp/ble, KPUCTAILTHYIC
Kpome kapOoHaToB HaTpus, Kalusg U aMMOHHSA, OCTaJbHBIE

HaTbl. OJTHAKO MUIPOKApOOHAT HATPHS XYKE PACTBODHM,
Xumunyeckue cBoiicTBa. KapooHats 00mamaror
cneyuguueckumi C80LUCMEamu.
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I. Kak u apyrue cony, OHM B3aUMOJICUCTBYIOT C KUCJIOTaMH, & PACTBOPUMBIE B
BOJIe KapOOHATHI — TAKXKE C COJISIMH H LienoyaMu. [1pu HarpeBaHun kapOoHATHI (Kpo-
me NaxCOs u K»CO3) paznararorcs (B TBEpIOM COCTOSHHH):

CaCOj3(m) —»Ca0 + CO,T (NH4)2CO30m —s 2NH; T + H,0 + CO, T

[Ipn HarpeBaHWM THIPOKApPOOHATHl METAIJIOB NPEBPAlIAOTCS B KapOOHATHI.
TI'mnpoxapOoHaTh B KapOOHATEI MOYKHO TIPEBPATHTH TAKXKE U JICUCTBUEM IIIEIIOTCH:

Mg(HCO3), 15 MgCO; + H,0+ CO,T  NaHCO; + NaOH — Na,CO; + H,O

Haoboport, ans npeBpamieHnss KapOOHATOB B TMAPOKAPOOHATHI, Yepe3 PacTBOP
KapOOHATOB TpOITyCcKatoT quokcuy yriepona CO;:

MgCO; + CO; + H,0 — Mg(HCO:s),

OTOT nporecc NPOTEKaeT U B IPUPOJIE, B PE3YJILTATE YETro BO3HUKAET KapOOHATHAs
(BpeMeHHas1) KECTKOCTh BOJIBI.

I1. Ciennnyeckne cBoiicTBa KapOOHATOB.

1. Ilpu nmeficTBun Ha KapOOHATHI W THAPOKAPOOHATHI CHIILHBIMU KHCIIOTAMH, B
pe3yabTate OypHOTO BBIICICHUS AMOKCHIA YTIepoJia, HAOMoAaeTcs XapakTepHoe
“BCcKUMaHue”

CaCO; + 2HCI — CaCl, + H,O + CO,T
Ca(HCO3), + 2HCl — CaCl, + 2H,0 +2CO,7T

OTH peakluu WCIONB3YITCA 011 OnpedeieHus KapOoHamos u 2uopoxapoo-
HAMO8, a Makdice OJisk HeUMPAIU3AYUU KUCTOM.

2. PacTBOprMBIE B BOJIE KapOOHATHI IIETIOYHBIX METAJIOB MOABEPTaOTCS THAPO-
u3y. IX pacTBOPBI UMEIOT WeN0UHYIO PEaKyuio:

2Na"+ (CO;3)* + HOH 2 2Na*+ HCOj3 + OH™ (wenounas cpena)

Count yroJIbHOW KUCIIOTBI, HMEIOIINE BAKHOE MPAKTHYECKOE 3HAYCHHUE!

1. Kapbonam nampusi v 6e3600Has coO0a TPUMEHSETCS B TPOU3BOJICTBE
CTEKJIa, MbLJIa, JIJIsl yMSITYEHUH BOJIBI, B OBITY — KaK MOIOIIEE CPECTBO U JIp.

2. T'udpoxapbonam nampus WA nuweddas cooa IPUMEHSIETCS B KOHAUTEPCKOH
MPOMBIIIICHHOCTH, B YCTPOWCTBAX JUIsS TYIICHHSI MMOXKAPOB, B MPOU3BOJICTBE MCKYC-
CTBEHHBIX MUHEPAIbHBIX BOJ.

3. Kapbonam xanus WM nomaui TPUMEHSETCS] B MPOU3BOJICTBE MUKUX MBI,
ONTHUYECKUX U TYTOIUIABKUX CTEKOJI.

4. Kapbonam xanvyus B BUAEC MpaMopa M U3BECTHSKA MPHUMEHSIETCS B CTPO
TENLHBIX padoTax. M3 U3BECTHSAKA TaKXkKe MOJyYaroT HETalleHYK W3BECTh
JIMOKCHUJT YTIIEpOoJIa.

5. Honomum (CaCO3MgCQO3) npuMeHsieTCs B IPOU3BOICTBE

Onpenenenne nona (COs3)*” OCHOBBIBAETCS HA XAPAKTE
0.0 TaeMOM TIpH ICHCTBUH HAa KapOOHATHI CHUIBHBIX K

Na,COs + 2HCI — 2NaCl + H,0 + CO,T
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B 3eMHOI1 KOpe yriiepos BXOJUT B COCTaB KapOOHATOB, KAMEHHOTO YIS, He(TH,
MPUPOTHOTO Ta3a, PAaCTeHWH M JKMBBIX OPraHW3MOB. B Bo3myxe e yriiepon
coJiepkuTcs B Buae Auokcuaa yriaepona CO.. B mpupone ¢ 3TuMu BemecTBaMu
MIPOUCXOAT TOCTOSIHHBIE MpeBpalleHus. Hanpumep, U3BECTHSK pas3iaraercs, TOI-
JIMBA CTOPAIOT, )KUBbIE OPTaHU3MBI JIBIIIAT, a TTOCTIe THOEN pa3iararTcs.

TIporiecchl, cOCTaBIISIONIME KPYTOBOPOT YIJIEpO/ia B IPUPOJIE, IPUBEACHBI B (2).

(a) KpyrosopoT yrnepoaa B
npupoae

DOTOCUHTES | -i —

Obixauun

e

g . Kopannk! n monniocku

- MuHepanu3auma
'ﬁﬁ Men, mpamop, W3BECTHAK

L=

B OonpimuHCTBE M3 ATHX MpPEBpalIeHUH B aTMocdepy BbLAEISETCS OOJbIIOE
kosmaecTBo CO,. C apyroi CTOpoHBI, B X0/€ Ipouecca GOTOCHHTE3a, YTIEKUCIIbIA
ras ImorJjomaercss u3 arMocdepbl W BbLAEIAETCS B arMocdepy Kuciopon. B pe-
3ynbraTe kKonuuectBo CO, B atmocdepe 3ameTHO He nzMensiercs (=0,03-0,035%).

6CO, + 6H,0 Y X10POPHIT -~ 1y 6+ 60,7

* kKapOoHaTbI * rMAPOKapPOOoHaThI * 6e3BOAHAA coaa * NuLLeBas coga °
KpUcTannuieckas coga

_ MpumeHeHMe u NpoBepkKa 3HaHUN

1. YkakuTe olHG04YHOE BbICKa3bIBaHHe. YTOJIbHAS KHCJIOTA ...
A) 00pasyeT KHCJble ¥ CPETHHE COJIH B) o6pazyercs o cxeme: H.O + CO2 2
C) crmabas xucnora D) pearupyer ¢ Na:SiO;
E) He n3MeHseT OKpacKy JaKMmyca

2. Y10 ommG04YHO AJIA COJIeH YroJabHOH KHCI0ThI?

A) CaCOs BXOAUT B COCTaB MHOI'MX MHHEPAJIOB
B) coy u nuieByo coy HOMy4aloT B HPOMBIIUIEHHOCTH
C) Na2COs-10H20 Ha3bIBaeTCsl KPUCTATLTHYESCKON COMON ’
D)NaHCOs Ha3biBaeTcs 6€3BOAHOM cOMON
E) K>COs Ha3bIBaeTcs MOTAIIOM
3. 3aBepmmTe CXeMBbI PeAKIMIl H YKAKATEe YPABHEHHS PeaKI 0 KoTopBI azyerces

HOPMAJILHAS COJIb.
1. 2H,CO3 + Ca — 2. 2H>CO3 + CaO — H2COs;+ N -
4. H,CO; + 2KOH —» 5. MgCQa+H0+C
* rnaBa 7 * OnEMeHTbI pynn epoaa ° 131




4. CocTaBbTe YpaBHEHHS peaKluii, 10 KOTOPLIM o0pa3yeTcsi 6e3BogHAS coAa.
1. NaHCOs —— 2. K:COs+ NaOH—  3.NaxCO3'10H:0 —— 4. CaCO;s+ NaCl—>
5. 3aBepmnTe cXeMbl peaKIii, KOTOPbIE OTPAKAIOT 001IHE CBOHCTBA KApOOHATOB.
a.CaCO; +.. —> .. +.. +CO.T b. NaxCOs +... — ... 4 + 2NaOH
c. NaxCOs +... > .4 +
6. IIpu Kkakux ycJoBHAX KapOOHATHI NPEBPAINAIOTCS B THAPOKAPOOHATHI H HA000pOT?

7. CroIbKo M3 (H.y.) JMOKCHIA YIjiepoaa o0pasyeTcsi pH pasJosxkenun 1,2 T W3BecTHAKA,
cojiep:kamiero 5% mnocropoHuux npumeceit? M:(CaCOs) = 100.

8. Ha ck0/1bK0 NPOLEHTOB YMEHbIIUTCS Macca KapOoHaTa KaJabI[Usl MPU €ro MOJIHOM pa3Jjio-
sxeHnu? Aq(Ca) =40, A«(C) = 12, A(O) = 16.

m KPEMHVIVI

Kpucran-
© — Kakou aneMeHT ncnosnb3yeTcsi B COJIHEYHbIX NNYECKNiA
6aTapesx? KpEeMHMiA L

— Kakyto chyHKLMIO BbINONHAKT 3TN 6aTapen? . b

O npoukocty ceszeit C—H, C—C u Si-H, Si-Si

Ha ocHoBaHuu nHdopMaumm, cogepikalleinics B NyHKTax 1 U 2, OTBeTbTe Ha BONPOChHI.

1. Meman (CH4) Ha 8030yxe rpu 0bbIuHbIX yCrio8usiX cam 1o cebe He 8o32apaemcs, 8 Mo
8pemsi Kak cunaH (SiH4) camornpou3gosibHO 80CMIIaMEHSIeMCS.

2. C-C ces3u codepxxamcs 8 anmase — caMoMm meepOoM rpupoOHOM eewyecmse U 8
decsimkax MUIIUOHO8 opaaHu4yeckux seuwecms. [ns cesasu Si—Si amo He xapakmepHo.

— Yt0 MoxeTe ckasaTb 06 ycTonumBocTu Mornekyn metaHa CHs n cunana SiH4 n oTHOCK-
TenbHO CpaBHUTENbHOM NpoyHocTu cesasen C—H u Si-H?

— Kakas n3 casert C—C n Si-Si 6onee npoyHaa? OteeT 060CHyViTE AHHBIMW B NMYHKTE 2.

—YuutbiBasi pasnuuus B paguycax atomoB C u Si, 06bsicHuTe pasnuyms B npodHocTy C—
C n Si-Si cesasei.

[

OTtkpsiTHe. KpeMHuii 6b11 moy4eH BocctanoBieHneM propuaa kpemuus (SiFs)
kammeMm (1822 r.). Pycckoe Ha3BaHuWe “KpeMHHH~ MPOUCXOAUT OT TPEUECKOTO
“kpemnoc” — yTec, ckana.

CreneHb OKHCJIEHHS KDEMHUS B cOeTUHEeHUsIX +4 u — 4, penko +2 (Si0O).

IMono:xkenne B Ilepuoanueckoii cucreMe U ctpoeHue aroma. Kpemuuii —»
3-ro mepuoza riaBHoi moxarpymns! [V rpymmsl. DnekrpoHHOCg@FpOe
15%25%2p°3s?3p>.

Haxo:xnenue B npuposae. [1o pacrpocTpaneHHOCTH B 3¢
HUMaeT BTopoe Mecto (27%) mocine kxucnopoxa. Be
coenuHeHnH. Baxkneime ux HUX — K6apyeeavill HBEOK Si
ALO3:2810,-2H>0, noaesoii winam (OpTokiaz)
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Hoayuyenne. B mabopaTopun kpeMHUil moy4aroT BoccraHoBieHueM SiO; (Oe-
JIOTO TeCKa) MarHueM, a B MPOMBIIIEHHOCTH — yTJIEeM:

Si0, + 2Mg — Si + 2MgO Si0, +2C 1 Si+2CO

®usuyeckue cBoiicTBa. KpeMuuii uMeeT 1Be aio- g _ 4
TPOTNHBIE MOIU(DUKALMN — KPUCTHAIIUYECKUU U AMOPP- '
Holtl kKpemuu. Kpuctammmdaeckuil KpeMHUN — TEMHO-
CEeporo IIBeTa, OUeHb TBEPI0E, TYTOIIABKOE BEIIECTBO C
MeTaIn4ecKuM OieckoM. CTpoeHHe ero HarmoMUHAeT
ctpoenue anmasa. OqHako Si—Si 6-cBs3b cnadbee C—C o-
cBsi3u. Kpucrammuaeckuil KpeMHHH — nOLYNPOBOOHUK, -
001aJaeT HE3HAYHUTENLHON 3JIEKTPONPOBOAHOCTEIO. Po-  (2) KpemHnesbie
TOJIEMEHTHI, W3rOTOBJICHHBIE HAa €ro OCHOBE, MOTYT ConHeuHLIe Gatapeu
MIPEBPATUTH B AIIEKTPUIECKYO 10 10% MOriomeHHON COTHEUHOU SHEPTuH (2).

Xumnueckue cpoiictBa. KpeMHuil, kak u yriaepog — HeMetaul. M3 npocTsix
BEIICCTB MPH OOBIYHBIX YCIOBUAX aMOP(HBIH KPEeMHHUH pearupyeT JHMb co QTo-
POM, a IIpY HATPEBAHUH U C IPYTUMH HEMETAIJIAMH, BKJIIOYas U TaJIOTCHBbI:

2F, + Si — SiF4 0, + Si -5 Si0, C + Si Y SiC
KapOOpyH/I MK
2ChL+ Si -5 SiCly 2S + Si 5 SiS, KapOua KpeMHUsI

Kapbopyno unu kapouo xpemnus (SiC) o CTpOCHUIO0 KPUCTAIUTHYECKON PEIICTKA
Y TI0 TBEPJOCTH HAIIOMUHAET anMa3. M3 Hero n3roTaBirMBaOT TOYMIIBHBIC U IUTU(O-
BaJIbHbIE HHCTPYMEHTBHI.

[Ipu HarpeBaHnny KpeMHUH pearupyeT co MHOTUMH aKTHBHBIMH MeTaitamu (Mg,
Cau 1p.), oOpasyst curuyudwl. [lpu 1ecTBUN HA CHITUIMIBI COJISTHOW KUCIIOTOH 00-
pasyercs cunar (SiHs). Cunan — OeCIBETHBIH, SAOBUTHIN a3 C HEIPUSTHBIM 3ara-
XOM; Ha BO3ayXxe camoBocIuiaMeHsieTcs. CuiiaH He o0pa3yeTcs U3 KpeMHUS ¥ BOJIO-
pona.

2Mg + Si— Mg,Si MgSi + 4HCI — SiH, T+ 2MgCl,

CHJIMIMJ], MarHus CHJIaH
SiH4+ 20, — Si0, + 2H,0

* KpemHuii pearnpyet ¢ pTOpOBOAOPOSHOM KUCITOTOM:
Si + 4HF — SiF4 + 2H,T
KpeMHuiA 13 pacTBOpOB LLEMNOYEN BLITECHSIET BOAOPOA:
Si + 2NaOH + H20 — Naz2SiOs + 2H21

IIpumenenune. KpeMHuil npumeHseTcs B METAUIyprHHd IJIsl MPOU3

BOJIC
YCTOHYMBHIX K BBICOKOH TeMIepaType u JIeHCTBUIO KHCIIOT KpeMHK{EBHIX cTaieii,
B OYEHb YUCTOM COCTOSIHHU — JJIs1 U3TOTOBJICHUS] KDEMHHUEBBIX (POTO TO -
BPALIAOIINX COJTHEYHYIO SHEPIHUIO B DJIEKTPUUYECKYIO.
* KBapueBbI/ NecokK * KpucTannu4yecfiia n amo bl Kpe 7
ConHeYHble 6aTapen * Kap6opyHA ° nAabl © GUnaH *
°* rmaBa7-° An HTbI pynn
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- MpumeHeHMe ¥ NpoBepKa 3HAHUM

1. B cocraBe KakHX ABYX MHHEPAJIOB KPEeMHHIi 0TCYTCTBYeT?
A) oprokuas, O6enas riuHa B) xaonuHHUT, OpTOKIIa3 C) CUIIBBUHUT, CUJIBUH
D) oprokinas, kBaplieBslii mecok  E) KBapieBblid IecOK, MOJICBOM IIMaT

2. ITo kaKMM cXeMaM II0JIy4alT Si B IPOMBIILICHHOCTH U J1a00pATOPUH, COOTBETCTBEHHO?
1.2C+ Si0—»  2.Mg+SiO—»  3.H: +Si0,—  4.Si0,—
A)1;3 B) 3.1 )12 D) 4,2 E)2,3

3. 3aBpepmuTe cXeMbl H YKAKUTe YPABHEHHUs, 0 KOTOPBIM 00pa3yloTcesi KapOOPYH/ U CHJIaH,
COOTBETCTBEHHO.
1.Si+C— 2.Si+2Mg —> 3. Mg»Si + 4HCl — 4.8Si+4HF —»

4. 3aBepuIuTE CXEMBI.
1.Si+ 02— 2.8i+Ch —» 3.Si+Fa— 4.Si+S—>

5. CocTtaBbTE ypaBHEHNE PeaKIUH B3aUMOEHCTBUS CUIHIMIA KAJIbIHUSA C COJSIHON KUCI0-
TOH.
6. CpaBHUTE peaKIHOHHbIE CIIOCOOHOCTH CUJIAHA M METAHA M BbISIBJICHHbIE PA3JIMYMSs CBSI-
JKMTe CO CTPOeHHEeM aTOMOB YIJIepoJia H KpeMHHus.
7. CK0JbKO JUTPOB (H.y.) BOAOPOJA BbIIEJUTCHA NPH B3auMoaeiicTBun 14 r kKpeMHuUsl ¢ KOH-
HEHTPUPOBAHHBIM PACTBOPOM ruapokcuaa kamusa? Mi(Si) = 28.

m HVIOKCI/I,EI KPEMHUA U METAKPEMHUEBAA KUCJTOTA

" — Kakoe BelecTBO NpuaaeT Npo4YHOCTb CTEONAM pacTeHUN, 3alUTHBLIM NOKPOBaM
® XXUBOTHbIX?

Ovokcup KpeMHusA

]
DeaTenbHOCTb Kpucrannuueckue pelueTku AMoKcuaa KpeMHUsA (a) n

Anokcupa yrnepoaa (b) u ux HekoTopble CBOMCTBa

Ha ocHoBe Mofenen pelieTok
(a) n (b) oTBEeTLTE Ha BOMPOCHI:

— Kakue yacTtuubl pacnosnoxeHbl
B y3rax KpUCTannmnyeckmx
pewweTtok COz n SiO2?

— B kakom pelueTke cBA3b MeXAY
YacTmuamu, pacnonoxXeHHbIMU
B y3nax peLleTku,
KOoBaneHTHas?

— Kak o6bsacHute cybnumaumio
“cyxoro nbga’?

— Kakast popmyna — 8i02 u
(SiO2)n Be? TpaXae

Hvokeng KpeMHUA Hvokeng yrnepoga

Ochnopo,u Q KpemHuii .Wnepo,u

Haxoxnenue B npupoae. Oxcud Kpemmuus
HE3eM) B IIPHPOJIE PaCIIPOCTPAHEH B OCHOBHOM
HanpuMep, OKCHIOB XKeJie3a, IPUAAIAT MECKY
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JAUOKCHa KPEMHHS HA3BIBANOT Keapuem. B npupoac BCTPCHUAKOTCA €ro pa3HOBUA-

HOCTH — araT, aMETHCT, fllIMa, OMaJl, a TAK:Ke OOJIbIINE KPUCTAILIbI, HA3bIBACMBIC
2OPHBIM XPYCMANeM.

[vokena KpeMHUSt NpUAaeT NPOYHOCTb CTEGNSIM pacTeHUi, 3alUTHLIM
MOKPOBaM >KMBOTHbIX: MPOYHOCTb TPOCTHUKOB, Yellyii pbl6, KpbibeB

6aboyek, NEPLEB NTULL, LLEPCTU KMBOTHbBIX — BCE 3TO 0BYCMNOBNEHO NMPUCYTCTBUEM B UX
cocTaBe Anokcuaa kpemHusi. CoeaMHeHNs KDEMHUSI B OpraHM3Me YenoBeka y4acTByHoT
B )XMPOBOM O0OMeHe, (hOpMMPOBaAHUN UMMYHUTETA, COXPaHEHUN 3MACTUYHOCTU KOXU. B
OpraHn3M 4YenoBeka KpEMHUI MOCTYNAeT B OCHOBHOM C PaCTUTENbHON NULLEN (rpeyka,
daconb, ropox, Kykypy3a, Ye4eBuua, nileH1La n OBec).

dusznyeckue cBoiicTBa. J[nokcua KpeMHUs1 — OECLIBETHOE, B BOJIE HEPACTBOPH-
Moe€, TyTOINIaBKOE TBEPOE BelecTBO. [Ipy 3aTBepAeBaHNN pacIlIaBIEHHOT O KBapIia
oOpasyercst amop(Hast Macca, Ha3bIBaeMasi KapYeGbiM CIEKIOM.

Ctpoenne. [1o cBoiicTBam arokcu kpeMHuUs Si0; pe3ko OTIIN4aeTcs OT THOKCHIA
yraepoxa CO,. Hanmpumep, ecmu TUOKCHA KPEMHESI TUIABUTCS TIPU TEMIIEPAType
1728°C, To tBepupiii CO: (“cyxoli nen’”’) cybnmumupyercs npu —55,6°C. IIpuuunna
3TOr0 KpPOETCS B Pa3IMdMM MX KPUCTALITMYECKOTO CTPOCHHS: €CIU JHOKCHUJ
yraepoga CO> B TBEpAOM COCTOSHHHM HMMEET MOJIeKyJsipHoe crpoeHue (b), TO
nuokcu] kpemuaus SiO, UIMEET aTOMHOE KPUCTALUTUIEeCKOe CTpoeHue (a).

[Toaromy coctaB AMOKCUAA KPEMHUSI cleayeT n300paxarh Kak (SiOz).. OnHako,
00BIYHO, JJIs YIIPOIIEHHS ero (POpMYITy 3aNrCHIBarOT Kak Si0x.

Xumunyeckue cBoiicTBa. JIMOKCHI KpeMHMSI — Kucaomuwiii okcuo. OH o0magaeT
00WUMU C80TICEAMY KUCTIOTHBIX OKCUAOB U CHeYUPDUUECKUMU CBOUICNBAMU.

I. Kak KuCIIOTHBII OKCHJ] OH MPH CIUIABICHUH CO IIeJI0YaMH, OCHOBHBIMU OKCH-
JaMu 00pa3yeT COTM METaKPEMHHUEBOM KUCIOTHI — CUIUKAMbL (MEMACUTUKAMDBL):

SiO, + 2NaOH - Na,SiO; + H,O
SiO, + CaO - CaSiOs

II. Cneyuguuecxue ceoticmsa. 1. B oTaumume OT MHOTHX pYjggs KHGROTHE
OKCHJIOB, TMOKCH]T KDEMHHS HE pEarupyeT C BOAOH.

2. JInoKcH] KpEeMHHS pearupyer ¢ GTOpOBOAOPOAHON KUCII@TOM. pedkuus
UCIOJb3yeTCA JJI1 HAHECEHUS Ha TOBEPXHOCTh CTEKJIA PazdNvHBIX Y30

Si0, + 4HF — SiF4 +2

ITo 370 mpHUYMHE 3Ty KUCIIOTY XPAHST HE B CTEKILS

e rmaea7-e° dn HTbl




3. Kak HeneTyuuil okcua, TUOKCUA KPEMHUSI IIPU BBICOKOM TEMIIEpaType BBITEC-
HACT MHOI'MI€ KMCJIOTHBIC OKCHAbBI U3 UX COJICH:

Si0, + CaCO; -5 CaSiO; + CO,T
3810, + Ca3(PO4), > 3CaSiO; + P,0sT

Ctpoenne. CocTaB METaKpeMHHEBOH KHUCIOTHI YCIOBHO H300paXkaloT Kak
H»Si03. B nelicTBUTENBHOCTH, B PaCTBOPE OHA CYLIECTBYET B BUJE CMECH Pa3iiny-
HBIX KPEMHHUEBBIX KUCIIOT 60ee cioskaoro coctaBa nSiO;-mH>O mmu (H2Si103),.

g oo
HO—$i—0—S$i—..0—Si—OH  wm (H:SiOx),
OH OH OH

Hony4yenune. IIockoIbKY AUOKCHA KPEMHUSI B BOAE HE PACTBOPSIETCS U C HEM HE
pearupyer, TO METAKPEMHHUEBYHK) KHUCIIOTY IMOJIY4YarOT KOCBEHHBIM IyTeM — JIEi-
CTBHEM KHCIIOT Ha pACTBOPHI €€ PACTBOPUMBIX COJICH:

Na,SiO; + 2HCI — 2NaCl + H,SiOsd

du3znyeckue cBocTBa. MeTakpeMHUEBasi KUCI0Ta B BOJIE, MOXKHO CKa3aTh, HE
pacTBOpSIETCS; B BOJIC OHA 00Pa3yeT dicesieodpasiblii KOILOUOHBLU PACNEOD.

Xumuveckue cBoiicTBa. [IockonbKy MeTakpeMHHUEBAsl KUCIIOTa B BOJAE HE pa-
CTBOpSIETCS, TO OHa B BoJie He 00pasyeT nonos H'. IToaTomy, oHa Kak o4eHb cnabas
KHCJIOTa, B PACTBOpE HE MEHSET IBEeT MHANKaropa. OHa ciadee yroiabHON KUCIIOTHI.
HOE)TOMy yroJjibHag KUCJIOTa BBITCCHACT U3 PACTBOPUMBIX CUJIMKATOB MCTAKPEMHU-
€BYIO KUCIIOTY. Brienstomascs B BUe CTyJHS METaKpEMHHUEBAs KUCIOTa, PaCTBO-
PSIETCS TOJBKO B IIIEI0Yax:

Na,SiO3 + CO, + H,0 — H,Si034 + Na,COs
H,SiO5 + 2NaOH —> Na,SiOs + 2H,0

[lpu HarpeBaHMM WM BBHICYIIUBAHWW, METAKPEMHUEBAS KHCJIOTA, MMOCTEIICHHO
Tepsisl BOAY, MPEBPAIIACTCS B aMOP(GHBIA JUOKCHI KPEMHUS (CHITHKATEIIh )

H,Si0; -5 Si0, + H,0O

Crimkarens, Kak BRICOKOTIOPHCTOE BEIIIECTBO, HCTIOIB3YETCS B KAYECTBE aJICOPOCHT;

Conu METaKpeMHHUEBOW KHUCJIOThI HA3bIBAKOTCS CUMUKAMAMU (MEMACUul
Mmu). MHOTHE W3 CHIMKATOB TyroruiaBku. Kpome CHIKATOB AT
OCTaJbHBIE B BOZE MPAKTHYECKH HE pacTBOpAroTca. Cuimkar ust
KaJIMsl Ha3bIBAIOT PACTHEOPUMBIMU CIIEKIAMU, @ X KOHLIECHTRUPO
— orcudxum cmexaom. Kak conu cnaboil KUCIOTBI, UX BOJH
FOTCS TUAPOIIM3Y U TIPU STOM TIPOSIBIAIOT IIETOGHYIO P
JIMKAT HATPHSI UMEeT OOJBIIIOe MPAKTUIECKOE 3 ve.
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* B NpOMBILLNEHHOCTU CUNUKAT HATPWUsi MOMNy4YatloT CnnaBfeHnemM
KBapL,EBOro necka ¢ coaow 1 AeNCTBUEM Luenoyen Ha aMopHbIN ANOKCUA, KPEMHUS:

SiO2 + Na2C03 — 5 Na2SiOs + CO2T SiO2 + 2NaOH — Na2SiO3 + H2.0

’Kuzakoe CTEKIO MPUMEHSIOT NP U3TOTOBJICHUM HETOPIOYel TKaHH, APEBECHBIX
n3aenuii, Oymarn. OHO UCTIONB3YETCsl B KAYECTBE CHIIMKATHOTO KIIEsl, a TaKXKe IpH
M3TOTOBJICHUH KHCIOTOYTIOPHBIX OETOHOB.

* KBapy * MeTaKkpeMHueBasi KNCIOTa * CUNTUKaTbI * XXUOKOe CTeKro *

T ——

1. Yto ominG0o4YHO I TUOKCHIA KpeMHus ?
A) cocTaBisieT OCHOBHYIO YacTh IeCKa
B) pacTBOpsieTcs B INIaBUKOBOM KHUCIIOTE
C) KpHCTaUIBI HA3BIBAIOT KBapLEM
D) umeet MoneKyJsIpHOE CTPOCHUE
E) miaBuTCsI pu BBICOKO#M TeMmepaType

2. Kakoe BbIpa:keHHe He OTHOCHTCSI K MeTaKpeMHUEBOil KucjioTe?
A) ipu HarpeBaHWM pacmaaaeTcs Ha JIBa OKCUAA
B) BoaHBII pacTBOp OKpalIMBaeT JJAaKMYC B KPAaCHBII LBET
C) cnabee yroJibHOW KHUCIOTBI
D) conu Ha3bIBAIOTCS CHIIMKATaMH
E) B Bozie 00pa3yeT KOJIOUAHBINA PACTBOP

3. 3aBepuiuTe cXeMbl M YKAKUTe YPABHEHUS] OKHCINTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIUid.

1. SiO+ Mg —> 2.Si02 +3C - 3.Si02 + 2NaOH —»
4. Si0; + 4HF — 5.Si02 + CaO — 6. SiO2+ NaxCO3
4. 3aBepmnTe CXEMbI pealclmii, IIpOTeKaHI/Ie KOTOprX BO3MOKHO.
1. NazSiO; + 2HCl —» 2. CaSiO; +NaCl —» 3. NazSiO; + H:0 + CO2 —
4. Na:SiOs + H.0 — 5. Na:SiOs + CaCl —

5. 3aBepuiuTe cxeMbl peaKIdii, MPOTeKaHNe KOTOPHIX BO3MOKHO.

1. Si0 + H:0 -5
2. K2Si03 + 2HCl —
3. K5Si0s + H2CO3—

6. HepelmcnnTe U 00BSICHHTE 06111]([6 H OTJINYMTEIbHBIE 0COOEHHOCTH KBapueBoro necka u

CHJTHKAreJIsl.
. +Xt . +Y,t . .
7. Onpenenure BemectBa X, Y u Z. Si > Si02— C62 > NazSiOs %HZSI .
8. CocraBbTe ypaBHEHHsI PeaKUUil MOJyUYeHUsI CHIMKATA KAJIUS U3 JHO a

JBYMSI CTIOCO0aAMMU.

K| A
9. CocraBbTe YpaBHEHHME pPeaKIUuH, npOTeKammeﬁ npu Tpa WU CTERJIA HECCHUH

Y30pPOB Ha CTEKJIe).
e rnaea7 e w pynn
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nPI/IPO,D,HbIE COEOUHEHWUA KPEMHUA U NX NPUMEHEHUE B
TEXHUKE

” — Ha ocHoBe kakoro npu-
pPOAHOro coeanHeHus
KpeMHus Nioau ewe B
KaMeHHbIN BeK U3rortaB-
nveanu opyaus Tpyaa?

[

AeaTenbHoCTb N3yyeHne cBOMCTB OGLIYHOIO CTEKNa

O6GecneyeHune: 4 TOHKOCTEHHbIE CTEKIsIHHbIE TPYOKM ANWMHHON 5-6 cMm 1 agnameTpom 5-6

MM, rBO34M TaKOW Xe ANnHbI, CMTMPTOBKa UK ra3oBas Namna, KOHLEHTPUPOBaHHas consHas

KMcroTa 1 KOHLUEeHTpupoBaHHbIn pactBop NaOH, ctakaH, Ha ¥ 3anonHeHHbI BOJOW.

Xoa pabotbi: Onyctute ogHy CTEKMsAHHYI0 TPyOKy B COMSIHYI KWCMOTY, OPYryio — B

pacTBOp LLernoyn 1 B TedeHne 1-2 MUHyT HabnopaTe 3a Tpybkamu. [lepxxa oanH KoHel,

TpeTben Tpybkn B pyke, OPYron ee KOHeL, HarpenTe Ha CNMPTOBKE A0 KPACHOro KaneHus

1 BLICTPO 3TOT KOHeL, TPYOKM onycTuTe B BOAY B CTakaHe.

ToyHO Tak e nocTtapanTecb OAUH KOHEeL, rBO3As HarpeTb 40 KPACHOTO KaneHus.

4-10 CTEKNSAHHYIO TPYOKY, AepXka PyKOW 3a KOHLibl, HarpenTe nocepeanHe 4o Tex nop noka

CpefHsia YacTb ee He pacnnaBnUTCHA U He NOBUCHET.

O6cyauTte pesynbTaTthbi:

— MoXHO nn cka3aTb Ha OCHOBAHWM OMbITOB, YTO CTEKIO — XMMUYECKW MHEPTHOE BELLECTBO?

—[Mouemy cTeknsiHHyt0 TPYOKY yAanoch HarpeTb [0 KPACHOrO KarneHwsl, a reo3ab — He yaanoch?

— Y70 NponsoLwuno ¢ packaneHHbIM KOHLOM Tpybku, korga ee onyctunun B Boay? Kak Bbl
06bsICHNTE 3TO ABNEeHne?

— Bce nn Tunbl cTekon Tak nosenu Obl cebs npu onyckaHun B BOAy?

— Vcnonb3ayeTcs nn B TEXHWKE CBOWCTBO CTEKOM Pa3MsAr4atbCs U MnaBUTbCA MPW Harpesa-
HUN?

Jmokcna KpeMHHS M pa3indHbIe CHIIMKAThI cOCTaBIAIOT 90% Macchl 3eMHOM
Kopbl. [Ipupo/iHbIE CHITMKATHI UMEIOT CII0XKHOE CTPOSHHE U cocTaB. YacTo ux cocTas
3aIKUCHIBAIOT B BHJIE OKCHJIOB, HAIIPUMED,

nonesoit mmar K;O-Al,053-68i0,
kaomuant Al 05-2Si10,-2H,0
CumkaThl, coziepyKaIiye B CBOeM cocTaBe okcun amoMuanst Al,O3 Ha3bIBAIOT aiio-

MocuauKkamamu. HaanMep, noaesol wnam, KaoJauHum — aJlFOMOCHUJIMKATBI. rOpHI)Ie
IOpPOJIbl B OCHOBHOM COCTOST U3 KBaplia, I0JIEBOI'O 1IiaTa U Ipyrux aJlrtoMOCHIIMKAaTOB

ATIOMOCHIINKATEI {

* [OpHblE NOpoabl, HanpMmep, NoneBown mn’co Bp
JencTBMeM TemnepaTtypbl, BNaru 1 yrinekucroro rasa nocreneHHo wa

noneson wnat KaonnuHnT

"naBHbIA NPOAYKT Pa3NoXeHUs — MUHepan Kadé
6en1oli enuHbI. Mpn pasnoXeHUn ropHeIX Nopos
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HpHpO,HHBIﬁ AUOKCHUJ KPEMHUS, CUJIMKATBI U I'NIMHA — OCHOBHBIC BH/IbI CbhIPbBSI
CUTUKAMHOU NPOMbILULIEHHOCTIU.

W3 mpoayKToB CHIMKATHOW MPOMBINUIEHHOCTH HAaWOOJbIIee 3HAYCHUE WMEIOT
cmexio, yemenm u kepamuxa (kupnuy, gpapgop, ¢asinc M U3NEHNsI U3 HAX).

Crekno. CoctaB okonHO20 cmekna BhipaxaroT Gopmyioii Na,O-Ca0-6SiO, v
Na,Si0;3-CaSi0;3-4Si0». Ero mony4arot croiaienueM mpu 1500°C coztbl, U3BECTHSIKA U
KBapIIEBOTO Tecka (1ecok Oepercst B n30bITKe). BHavane o0pa3yroTcs CHITUKaThI:

Na,COs + Si0; —L5 Na,SiOs + CO, T CaCO;+ Si0, -1, CaSiO; + CO,T
KOTOPEIE JTajiee, CMEIINBAsICh C M30BITKOM JHUOKCHIa KPEMHHSI, 00pa3yroT CTEKIIO:

NazSiO3 + CaSi03 + 4Si02 L> Nazsi03‘CaSiO3'4Si02 00BIYHOE OKOHHOE CTEKIIO

* B npousBoacTBE NMPOCTOro cTekna, Npy HeobXoAUMOCTM, coay
3aMeHsIloT CMechto cynbgaTa HaTpus U yrns. B aTom cnyyae cunukaT HaTpus obpa-
3yeTCsl Mo YPaBHEHWIO:

2Si02 + 2Na2S04 + C — 5 2NazSiOs + CO2T+ 28021

J71s1 Moy 9eHus CTEKOI CO Ce(pUIecKUMI CBOWCTBAMH, COCTaB MICXOTHON CMECH
M3MEHSIOT. Tak, eciii B UCXOJHOM CMECH COAY 3aMEHMTh IIOTALIOM, IIOIYyYaroT 11)20-
niasxoe (XMMHYECKoe, KanueBoe) cmekio (yp. 1), ecin JONOTHUTENBHO ellle 3aMEHHUTh
n3BecTHAK okcuaoM cBuHLa(1l), oOpasyeTcst CTEKIIO0, CHIBHO NPENOMIIIIOIIEE CBET U
Ha3BIBAEMOC Xpycmanbibim cmexiom (yp. 2):

(1) K2CO;3 + CaCOs + 6Si0; —L K,0-Ca0-6Si0; + 2CO,T

XHUMHYCCKOC CTCKIIO

(2) K2CO3 +PbO + 68i0; —— K,0-PbO-6Si0, + CO,T
XpyCTaIbHOE CTEKIIO
s momy4eHns mBeTHBIX CTEKOM (2 u b), B MICXOMHYIO CMECh JOOABIISIOT [IBET-
Hble OKcHAbsl MeTayuioB. Hampumep, oxcun xpoma(lll) Cr,Os mpupaer crexiy
3enenbii nBer, okcua kodanpra(ll) CoO — cunnit nuBet, okcua Meau(Il) CuO — cune-
3€JICHBIH LIBET.

(b)

Ecnam B pacmiaBineHHOE CTEKIO 100aBUTH HEO
JpoOIIEHHOTO 30JI0Ta, TO 00pa3yeTcs sip



CrexJ1o0, mosry4eHHoe U3 yrcToro ksapua (Si0O2), Ha3bIBAIOT KEAPYEBbIM CIMEKIOM.
B otnuune ot 00BIYHOTO CTEKIA, KBAPIIEBOE CTEKJIO MAJIO H3MEHSIETCS B 00beMe pU
HM3MEHEHUH TeMneparypsl. [103ToMy U3 HETO W3TOTaBIUBAIOT JAOOPAMOPHYIO HOCY-
0y. KBapueBoe cTeKJI0 XOpOIIO NPOITyCKaeT yJlbTpaduoiaeToBsle Jiydu. IDTO €ro
CBOWCTBO HCIIOJIb3YETCs B KBAPLIEBBIX JIAMIIAX, IPUMEHSAEMBIX B MEIULIMHE.

Cmexno — amopHOe TBepaoe BemecTBo. [Ipu HarpeBaHUN OHO pa3MAryaercs, 1
€My MOXXHO NpHIaTh 00y ¢popmy. M3 cTekna U3roraBnMBaiT OKOHHOE CTEKIIO,
CTEKJITHHbIE BOJIOKHA, XUMUYECKYIO IIOCYY U PA3IUUHbIE U3,

Bl)l'-II/ICJ'[eHI/lﬂ, CBSI3aHHBIC C COCTABOM OKOHHOI'0 CTCKJIA

3Hast, 9TO Ha POU3BOJICTBO OKOHHOTO CTEKJIA 3aTPaueHo 3,6 T MECKa, BRIYHCIIUTE MaC-
cy (1) obpazosasmrerocs crexia. M{(Na,O-Ca0-6Si0,) = 478, M(Si0,) = 60.

Pemenue:
Ha ocuoBanuu popmyiter crexna Na,O-CaO-6Si0; MoxkeM 3amicars:

o6paseuy

ecu u3 (6:60) kr Si0, —  obpasyercs 478 xr crekia

To u3 3600 kr SiO; — MOJYYHM X KT CTCKJIa
3600 kr-478kr
B 360

3agaua. CKOJIbKO KHJIOTPAMMOB KakJ0ro u3 ucxoaHbix BemiectB (CaCOs, Na,COs,
SiO,) mnotpebyercs st TPOM3BOJCTBA 956 KI OKOHHOIO CTEKIa.
My(CaCO3) = 100, M(Na,CO3) = 106, M(SiO,) = 60.

X =4780kr = 4,78 T

HemenT. CUITUKATHEIN IEMEHT WJIA TTOPTIAHANIEMEHT — BaKHEHTITHI CTPOUTEITh-
HBI Martepuan. OH TpeacTaBisieT coOOW 3eleHOBaTO-Cepblii mopomok. Ero
MOJTY4aroT 00KMI'OM M3BECTHSKA M TVIMHBI B CIIEHUATBHBIX BPALIAIOIINXCS MeYax.
[TorydeHHBIN TPOIYKT 00KHUTA HA3BIBAIOT KAUHKepoM. KITMHKEp mociie OXIaxIeHus
U3MENBYalOT B TOHKUI MOpOIIOK. B ero coctaB BXOAAT, TNIaBHBIM 00pa3oM, CHITH-
KaThl ¥ aJJIOMUHATHI KaJIbIIHs, KOTOPBIE 00pa3yIoTCsl B pe3ybTaTe B3auMOACHCTBHS
MIPOJYKTOB Pa3NIOKEHUS N3BECTHSIKA M TJINHBI:

CaCO; — CaO + CO,T AL03°2Si0,2H,0 —— AL O3 + 2Si0, + 2H,0

HM3BECTHSK TJIMHA

CaO + Si0, - CaSiO; CaO + ALOs; —— Ca(AlO»),
METACUJIMKAT KaJIbLHA METaaJIlOMUHAT KaJIbIUs

LlemeHT ucnonb3yeTcsi B IPOU3BOACTBE OETOHA U JKeIe300eToHa.

 3aTBepaeBaHne LieMeHTa CBA3aHO C B3aUMOAENCTBUEM CUn
KaTOB W anioMUMHaTOB, COCTaBNSAOLMNX LEMEHT C BOJON, NPUBOAALLNM CO BpeMeHeEM
06pa3oBaHMi0 KaMHenodoBHOM Macehbl. -

BBICOKOH Temriepatype. B xoae o0xura uznemnue
TJIMHBI U3TOTaBINBAIOT PaphopoBsie U PpasHCOB
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KnioyeBble * MIONIEBOM LUMAT * KAOJIMHUT * CUINTUKaTHasi NMPOMbIWMEHHOCTDb *
cnoBa CTEeKJ10 * LeMEHT * KepaMuka *
B 'evvetictive v nposepka snanuin

1. Kakoe BelecTBO He HCII0/Ib3YeTCsl KAK ChIPbe B CHIIMKATHOI NPOMBIIIIEHHOCTH?

A) Al,05-28102-2H.0
B) NaCOs

C) SiO2

D) CaCO:;

E) CaSO4-2H.0

2. YKa:KuTe chIpbe, HCMO0JIb3yeMoe B MPOM3BO/ICTBE 0OBIYHOrO CTEKIA.
A) KBapIlEBBIH MECOK, COJA, U3BECTHSIK
B) xBapueBsIii ecoK, MOTAall, U3BECTHSIK
C) KBaplLEeBbIi MECOK, COJA, MOTAII
D) rimHa, norar, U3BECTHSIK
E) kBap1ieBbIii ECOK, TIIMHA, MOTAII

3. O0:xUroM KaKoii cMecH MoJy4aloT NOPTIaHAeMeHT?
A) CaCOs + A103-2S102-2H.0
B) K2CO; + CaCOs + SiO2
C) CaCO:s + SiO2

D) NaxCO;3 + CaCOs + AL203-2Si02:2H20
E) Na,CO; + CaCOs + SiO:

4. CnaBlieHHeM KaKHX BellleCTB MOTy4aloT TYTroILIaBKoe CTeKJ10?
1. K2CO3 2. CaCO; 3. SiO2 4. Na:SiOs

5. CTekJ10, IEeMEHT M KepaMUKa — MPOAYKTHI KAK0il MPOMBbILIJIEHHOCTH?

6. [Ipu oTcyTCcTBMM cOAbI B MPOM3BOACTBE OKOHHOIO CTEKJIa KAKOI cmecr’ee 3aMRHSAIOT
CocTraBbTe ypaBHeHHe COOTBETCTBYIOLIEH peakIMu.

7. IlepeuncauTe XapaKkTepHble 0CO0eHHOCTH XPYCTAILHOI0 U KBapue#oro ¢ .

8. CocTaBbTe YpaBHeHHUsI IPeBPalIeHUIA.

Si— Si0; —2— K2Si0s —— H,Si0s Si0, Si
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L] ososuoruncsananus

1. Ykaxure omin604HOe BbICKA3bIBAHUE OTHOCUTEIbHO MOHOOKCH/IA YIJIEepPoAa.
A) ras, nerde Bo3ayxa B) coenunsieTcst ¢ reMOriioOMHOM KPOBH
C) ra3 6e3 3amaxa u 1BeTa D) xucnoTHBIN OKCHT
E) oueHb smoBUTHINM

2. HepelmumTe CX€MBbI B TETPa/lb U 3aBEPIINTE UX.
1. CO + NaOH —» 2.CO, +NH;3 —» 3. C(pm(,)"r HzO(mp) LN
4. Si0,+ Mg 5.8i0, +3C > 6. Si0, + NaOH —*

3. Yto omudoYHO A AMOKCHIA yriepoaa?
A) orpeJIeNsIIoT U3BECTKOBOM BOJION
B) pearupyet ¢ Maruuem
C) He pUMeHsIeTCs 115l BOCCTaHABIICHHSI OKCHJIOB METAIIIIOB
D) B npupone obpazyercs B xo1e GOTOCHHTE3a
E) c Bonoii pearupyet oOpaTimMo

4. IlepennmuTe cXeMbl BO3MOKHBIX PeaKWii B TeTPadb U 3aBepLINTE HX.
1. NaySiO; +2HCl —» 2. CaSiO3 +KCl -

3. Na,SiO; + H,O + CO, —» 4. Si0, + H,0 -1 5. Na,SiO;+ CaCl, —

5. Kakue BbIpa:keHHsI OTHOCSITCA K yriiepoay?
1. oOpasyeT camoe TBepAOE MPHPOTHOE BEIIECTBO
2. o0pa3zyeT HauOoIIbIIee YHCIIO COSTNHEHHUN
3. B OCHOBHOM COCTOSIHUH €r0 aTOM HMEET 2 HEeCIapeHHbIX 3JEKTPOHA
4. IMeeT HECKOJIbKO aJUIOTPONHBIX MOJU(UKAINI
5. BOCCTaHaBJIMBAET OKCHU/Ibl METAILIIOB
6. c MeTailaMu 0o0pasyer KapOuIbl

6. Ilepennmure B TeTpaab CXeMbl PeaKlHii, 0 KOTOPbIM IMAPOKAPOOHATHI NPeBpa-
IIAK0TCSl B KAPOOHATHI, U 3aBepIINTe HX.
1. Mg(HCO;), —> 2. Ca(HCOs3), + Ca(OH), —»
3. Ca(HCOs3); + HCl — 4. NaHCO; + CO; + H,0 —

7. YKaKnTe BbICKA3bIBAHMS, BEPHbIC OTHOCHTEIbHO METAKPEMHHUEBOH KUCIO0THI.
1. Ipu HarpeBaHMM paclialaeTcs Ha JIBa OKCHAA 2. ciadee yroJIbHOM KHCIIOTHI
3. B Bojie 00pa3yeT KOJUIOMIHBIA pacTBOp
4. HaTpHeBBIC 1 KAJMEBbIEC COIM HA3BIBAIOTCS PACTBOPUMBIMU CTEKIAMHU
5. oOpasyeTcst IPUCOEANHEHNEM BOBI K THOKCHIY KPEMHHUS

8. IlepennnmuTe B TeTPpaab CXeMbl BO3MOKHBIX PeaKLMil H 3aBepIINTE UX.
1. Na,CO3 + H»Si0;3 — 2.Na,Si03 + H,CO3— 3. Si0, + HF —»

4.Si0; + CaO —— 5. 8i0, + Na,CO3 ——
9. YKakuTe COCTAaB O0BIYHOIO CTEKJA M CXeMbl peakuuii, KOTo NPOTEKAIOT  HP
MOJIy4Y€HHUH CTEeKJIA.
1. CaCO; +Si0; -4 2. CaSiO; + CO; - 3. NaiD-Ca@i68i0,
4.Na,CO; + SiO,—> 5. NaySiO; + CO, SiO3- 3-4S10,
Oyercs

10. CxonbKo JIUTPOB MOHOOKCH/IA yIJiepoaa (H.y.)
aenus 400 r okcuaa meau(Il)? M(CuQ) = 80.

1 MMOJIHOT'O AHOB-
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BBEOEHUE

B OPTAHUYECKYIO XUMUIO |
3HAKOMCTBO C MPOCTEMLINMM

OPIrAHNYECKNMW COEONHEHUAMMU

m l"ITO M3YYAET OPrAHUYECKAA XUMUA

— Y10 06beanHAET NPOAYKTLI NUTaHUA, TONJIMBO, NPUPOAHLIE BONOKHA, MooLLMe
cpeacTBa, Xupbl, 6enku?
— CyluecTBYeT N CBA3b MeXay HeopraHM4YeCKMMU U OpraHMYeCKUMK BelluecTBaMu?

BC].I.[CCTBa, HU3YyYaCMbIC 1O CCTOAHAIIHCTO JAHS, HAa3bIBAJIMCh HECOPraHUYCCKUMHU
BCIICCTBAMM. Hauwnnas c CETOAHAITHECTO AHS, BBI GYHGTC n3ydaTb OPraHU4YCCKUC

BCIICCTBA.

B Hacrosiiiee BpeMst U3BeCTHO Oosiee 25 MUITHOHOB OPTAaHUYECKUX BENIECTB, KOTO-
PbIX, TI0 CPABHEHHUIO C HEOPTaHUYECKUMHU BEIIIECTBAMHU YHUCICHHOCTBIO OKOJIO | MuI-
JIMOHA, HAMHOTO OoJIbIIe. PacCMOTPHUM OJIHY M3 OCOOCHHOCTEH OPraHUYECKUX COC/IHU-

HEHUH.

RN Y LR " CocTaB opraHM4eCKUX COeAMHEHUN

CpaBHI/ITe COCTaBbl OpraHU4ecKnx n HeopraHm4eckmnx COEANHEHUI N OTBETLTE Ha BOMNpOCbI.

HeopraHuyeckue coeanHeHus

H20 | CaCa | NHs | COz | NaCl | HoS04 | HF | AICIs | NaOH | Si02 | KI | H2COs

OpraHunyeckue coeauHeHus

C12H22014
(caxap)

CH3COOH
(ykcycHast k-Ta)

CHa
(meTaH)

CsH1206
(rnokosa)

C2HsOH
(aTwroBbIN cinMpT

(CHs).CO
(aueToH)

— BxoauT nu B cocTaB BCEX HEOPraHWYECKMX BELLECTB KAKOW-TO OOUH N3 3IEMEHTOB?
— Kakoi anemeHT Bcerga npucyTcTByeT B COCTaBE OpraHN4eCckux BewecTs?

— Kak MOXXHO Ha3BaTb opraHudeckme coeanHeHnsa?
— VimeloT nn opraHnyeckune coegnHeHus apyrune obme ocobeHHocTn?

)4 3 YPOKOB OHOJIOTHU BBI 3HACTC, YTO BCIICCTBA, 06pa3y}0LuHe PaCTUTCIILHBIC U
JKUBOTHBIC OPpraHU3Mbl, B OCHOBHOM SBJIAHOTCA OPraHU4CCKUMHU BCIICCTBAMMU. B or-

POMHOM KOJIMYECTBE OPraHMYCCKUC BEHICCTBA CUHTE3UPYIOTCA U MCKYCCTBCHHD,

IIyTEeM. B MOPOMBIIIUICHHOCTH U HTPOU3BOACTBA OPraHUYCCKUX BCLICCTB
IIWHCTBE CIIYYAaCB B KAaUC€CTBC HCXOAHOI'O CBIPbA HCIIOJIB3YHOT HE
ras, KaMEHHBIN yroJjb, JPpEBECUHY, a TAKXKE CEITbCKOXO03STMCTBCHHBI

OTXOAbI CEIIbCKOXO03SMCTBEHHOTO IMpOU3BO/JICTBA.

JpeBecnHa, IpOAYKTHI MUTAHUS (MSCHBIE U MYy
JIOKHA U TKaHH, MOIOIIME U KOCMETUYECKHE CPEJICTBA,
napaThl, IJIACTMACChl, Kay49yKH, TOIIIMBQq KUPBI, YT
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SIBIISIIOTCS OPTaHMYECKUMHU BEUIECTBAMHU WM MPOAYKTaMH, MaTepualiaMu U H3Jie-
JTUSIMU U3 OPTaHUYECKUX BEIIECTB (2).

I

(a) OpraHunyeckune
BeLLeCTBa,
NpPoAayKTbl, Ma-
Tepwuarnsl U u3-
[Eenuvs N3 HuX.

» Cocmas, cmpoeHue, c6oticmea u cnocoobl NOYYeHUs OPSAHUYECKUX COeOuHe-
HUUl u3yuaem pasoei Xumul, Hasvleaemblll OPAHUYECKOU XUMuell.

ITockonpKy OpraHu4ecKkre coeIMHEHHs SBISIOTCS COSAMHEHUIMH yIieposia, TO
Op2aHUYecKyIo Xumuto MOKHO TaKXKe Ha3BaTh XuMuel coeOuHeHull yenepooa.

* HekoTopble coeanHeHust yrnepoaa — okcudbl yanepoda, yaorb-
Hasl Kuc/ioma u ee conu, kapbudbl Memarsiog NPOSIBISAOT CBONCTBA HEOPraHUYECKMX
COEAMHEHWIA; MO3TOMY OHU U3Yy4aloTCs B pasferne HeopraHM4YeCcKon XUMnU.

Ilo MPOUCXOXKACHUIO OPraHNYCCKHUEC BCIICCTBA YCIIOBHO MOXHO IMMOAPAa3ACINTh
Ha npupodﬂble, UCKYCCNIBEHHbLE U CURmMEMUYECKUE OpeaHUu1YeCcKUue coeouHenusl.

* UckyccTBeHHbIe opraHn- | * CUHTeTU4YeCKue opraHnye-

* K npupoaHbIm op-
raHn4YeckMm coeau-
HEeHVAM OTHOCATCA
pacTuTenbHbIe U
CMMBOYHbIE Macna,
HedTb, NPUPOAHbBIN
ras, NpUPOAHLIN
Kayyyk un ap. OHun
Takxe BXoAAT B CO-
CTaB LWepCTH, MAca,
Aanua, ceipa, ape-
BECWHbI, (PPYKTOB 1
OBOLLEN.

Yyeckue CoefMHeHns no-
nyyarT XMMUYECKOW ne-
pepaboTKon NPUpPOaHbLIX
OopraHn4yecKkux BeLlecTB;
Hanpumep, aueTaTtHble n
BMCKO3HbIE BOJIOKHA, He-
roproune KnHo- u goTo-
maTepuansl, 6e3abIMHbIN
NMOPOX — UCKYCCTBEHHbIE
opraHuyeckue coeguHe-
HUA, Nony4yeHHble npe-
BpalleHnem uennnosbl.

CKune coeMHeHns nony4a-
10T CUHTETUYECKAM NyTeM —
nyTem COefIMHEHNs Npoc-
TbIX MOnekyn B 6onee
cnoxHsle. Hanpumep,
peavHa, MotoLme cpea-
CTBa, JleKapCTBEHHbIE
npenapatbl, CUHTETU-
YeCKMI KayyyK 1 BOSOKHA,
nnacTMachkl — CUHTETUYEC-
Kue opraHudeckue coegu-
HeHus.

B cocrap OpraHn4cCKux COCIMHCHMI KpOMC aTOMOB YTIJICpOJa, Yall€ BCEro BXo-

ISIT aTOMBl 6000poda u Kuciopoda. OpraHudecKue COeTUHEHHS MOTYT TaKKe C
JiepKaTh azom, ¢ocgop, cepy, eanoeervl, Mmemaiivl U P IPYTAX HIIEMEHTOB.

IIpocreiiiuMu Mo cOCTaBy OPraHUYECKUMH COEIUHEHUSIM
JIOpOABl — COEIUHEHUS, COCTOSIINE U3 yriepoda U BOAOPONA,

CH,, nponan C3Hg, 6yran C4sHio 1 ap.

K opranudeckuM COEIMHEHHSIM, COCTOSIIMM U3 Y
pona, otHOCSTCS ATHIOBEIH criupT CoHsOH, arx
CH3;COOH, ratoko3a C¢H 1206 u ap.
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AMHHOKHCIIOTHI U OEJIKM — OPTaHUYECKHE BEIECTBA, COJICPIKAIINE, B OCHOBHOM,
4 snementa — C, H, O u N.

e 1o XIX Beka BeLiecTBa MO NPOUCXOXAEHUIO noapasaensany Ha
HeopraHnyeckme n opraHmyeckme. Cumtanochb, YTO OpraHMYeckne BELLEeCTBa Henb3si
CMHTE3MNpPOBaTh B NabopaTopumm; OHM 06pa3ytoTCs B XKMBbLIX OpraHu3mMax nog BIAnsitHNEM
“YM3HEHHON cunbl” (sumanucmu4yeckas Teopusi). OgHako, HemeLkme yyeHble — ©.Benep
n ®.Kekyne, dpaHuysckuii xummnk M.bepTno n pycckuin ydeHbin ®@.ByTnepos, cuHTE3n-
poOBaB M3 HeopraHW4Yecknx BELLECTB OpraHMyeckue, nokasanvM BO3MOXHOCTb B3aUMO-
npeBpaLLeHNsl HeopraHMYeckMX M OpraHUYecKkMx BeLecTB, MOATBEpAMB MAOED, YTO
MeXay HEOPraHMYEeCKMMU U OpraHNYeCKMMM BELLIECTBAMUN HET PE3KOW rpaHuLbI.

M.Bepti0 * CHHTE3HpOBaJl MHOTO OPTaHUYECKHX BEIIECTB (METaH,
(1827-1907) alneTuieH, OCH30J, STHJOBBIA CIUPT, MYPaBBUHYIO
DpaHIy3cKuii KHCIIOTY, XUpbI U jp.). [Ipucoennnenrem Bojgopoaa K
XUMHIK aleTWIEHY TOJIyYUII 3TUIEH, @ U3 HEero ATaH.
N
®.Benep * IIpoBoaun uccnenoBanus B 00JIaCTH OPraHUIECKOH U
(1800-1882) HEOpraHn4deckoil XuMuu. OTKPBUT IUAHUCTYIO KHCIIO-
Hemenkuii XUMHUK Ty (HCN), monmy4ni amoMUHHN, OSpIIUIAI U UTTPUi
(Y).

A.Kounoe * Ykazan Ha 4-BaJIGHTHOCTh yTiepoia (COBMECTHO C
(1818-1884) ®&.Kekyre), cHHTE3MPOBAIT PSI OPTaHUIECKUX KUCIOT,
Hemenkuii XUMHUK 0Ka3aj BO3MOXHOCTh MOJTYYEHHS YTJIEBOI0PO/IOB ITy-

TEM DJICKTPOXUMHUYECKOTO OKHCIICHUS coeit Kap6OHO-
BbIX KHCJIOT.

Opranudeckre BEMECTBa, B OTIIMYNE OT HEOPTAaHUYECKHMX, UMEIOT PS 0COOEH-
HOCTEH; HEKOTOPbIE M3 HUX MPUBEICHBI BHU3Y:

1. Bonbluuncmeo opeaHuveckux Gewecme 20piouu; 2openue Memana, Hepmu,
OeH3UHa, ceeylU, OPeseCUtbl 6AM XOPOULO U3EECHHO.

2. Bonbuuncmeo opeanuieckux 6euecms — 6eujecmed MOoaeKyIsipHO20 CIMpPOeHusl,
cooepaicauue HenosipHble U a0 NONAPHbIE KOBAIEHMHbIE CES3U.

3. B opeanuyeckux coeOuHeHusIX amomvl yenepooa coeOUHIIOMcs Mexcdy coooll,
0bpasys nunelinvle (a, b), pazeemenenusie (c) u 3amxHymole (d) yenu:

HHH
o mmww Ve e
H-g-gH H-b-gof-fo H--C-oon 2
H H H H HH H H H; C
sran C,Hg 6ytan C4Hio u300y 4Hio IUKJIOTE

(a) (b) (d
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Otot (3-i) MyHKT ABJSIETCS OAHUM U3 TOJIOKEHUH TEOPUH XUMHUYECKOTO CTPO-
€HUs opraHndeckux coenuHeHuil (ctp. 147). Iloatomy 3Ta Teopus, npuHss 4-Ba-
JICHTHOCTH YTJIEPO/ia B OPraHUYECKUX COCIUHEHHUSX M BO3MOXKHOCTH aTOMOB yT-
nepona o0pa3oBBIBATH MTOIOOHKIE IIETIH, TEM CaMbIM OOBSICHHUIIA U OJIHY U3 IIPHYUH
MHOr000pa3usi OPraHUYECKUX COEIUHEHUI.

4. Opeanuueckue coeOunenus 0opaszyrom comonocuveckue psaovl (cmp.152).

5. s opeanuyeckux coeOunenutl Xapakmepro seieHue uzomepuu (cmp.148).

* OpraHn4eckKkue coeauHeHUsA ¢ opraHn4yeckasa XxmmMmwusa * 0COBEeHHOCTH
opraHn4eckKux coeguHeHun *

_ NMpumeHeHue u NpoBepKa 3HaHUN

1. Yo u3yyaeT opraHuveckasi Xumus?

2. Onpez[emne OpraHuveCcKue BeuecTna.

1. U3BECTHSK, TOJTOMHUT A)1,2,3

2. caxap, 3TUJIOBBII CITUPT B) 1.3

3. npuUpoAHbLil TUIIC, MPaMop O) 1,2

4. 6enku, KUPLI D)24

E)2,3,4
3. Ykaxurte ¢popMyJibl OPraHu4ecKHX coeTUHEeHMIi.

1. A14C3 A) 1a2’374’5’6
2. CH;COOH B) 1,2,3,5,6
3. C:HeO C)23
4. H:COs D)2,3,6
5. CCls E) 2,3,5,6
6. CHa4

4. IlouemMy yroJibHYI0 KHCJIOTY U ee COJTH He U3y4aloT B OPraHu4yecKoi Xumuu?
5. Ilepeuncaurte XapaKkTepHbie 0COOEHHOCTH OPraHUYECKHX COeTHHEHMIi.

6. Kak MmHoroo0pa3ue oprannyeckux coeJUHeHUH CBA3aHO ¢ 0COOEHHOCTSIMU dJIeMEHTAa
yriaepoaa?

7. Kakue ABa 3j1eMeHTa BXOASAT B COCTAB 00JbIIMHCTBA OpraHuyeckux coennnennii? Ka-
KHe JBA CJOKHBIX BellleCTBa Bceraa 00pa3yloTcs NPU UX CKUTAHMH?

8. HepeqncnnTe HMEHA YUYCHBbIX, BHECIIHX 3HAYNTEIbHBII BKJIAJ B pa3BUTHE OPraHu-

yeckoii xumuu B XIX Beke.
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m TEOPVIFI XUMUYECKOIo CTPOEHUA OPTAHUYECKUX COE-
OWHEHWWA. KNACCUPUKALIUA OPTAHUYECKUX COEQUHEHUN

? — MNoyeMy opraHuyeckue BellecTBa — ITUIIOBbIM CNUPT U AUMETUIIOBbLIN 3dup,
umes ogHy u Ty xe coopmyny — C2HeO, obnanaroT pasHbiIMU CBOMCTBAMMN?

OeaTenbHoCTb TN ENTERPELIVEY

OGecneyeHue: Habop AeTarel LWapoCTePXKHEBbLIX MOAeNein Moneky’l.
CobGepuTte BO3MOXHbIE Mofeny Monekynbl CsH1o 1 OTBETbTE Ha BOMPOCH!.

— CKONMbKMMK MOAENsiMM MOXHO M300pasuTb yrnesogopos coctasa CaH10?

— Kakyto BaneHTHOCTb MMEET yrnepos B 3TUX MOAensix?

— OTpaxatoT N1 cobpaHHble Bamu mogenu opmynbl a n b?

— Kak Bbl AymaeTe, oAMHaAKOBbI /M CBOWCTBA YrNeBoAopOoAoB — H-ByTaHa 1 n3obyTtaHa?

H H
AN
ey 15y
(a) H—C—C|:—(|:—C—H (b)H—(|:—(|:—(|3—H
I|-|HHI|-| <— C4H1o — H H H
H-OyTaH, tkun. = — 0,5°C n3obytaH, twn. = —11,7°C

B cepenune XIX B. pycckuil yuensii A.M.ByTnepoB BeIIBUHY meoputo xumuye-
CKO20 CIPOEHUSL OP2AHUHECKUX cOeOuHeHUll. PacCMOTPHM HEKOTOPBIC U3 €€ MOJI0KSHHI.

1. Amombl 8 MOIEKYIAX OPeAHUHECKUX BeujeC8 COeOUHEHbl 8 ONPedeneHHOl
NOCIE008AMENLHOCIU CO2NACHO UX BAICHMHOCIU.

* [1opsi0ox coeduneHus: amomoe 8 MOIEKyJie HA3bl6aom XUMUYECKUM CHIpOeHUEM
eeuiecmea.

v \" A.M.ByT1epos * Co3maTesb TEOpHH XUMHIECKOTO CTPOSHHS OpraHudec-
A (1828-1886) KMX coenuHeHud. MccnenoBan M30MEpHIO MHOTHX
Pycckuii XuMuK OpraHUYeCKNX BEIIECTB, a TAKXKE OCYIIECTBHI CHHTE3

psizia OpraHU4EeCKUX COCIMHEHUI.

Hanpumep, xumudgeckoe ctpoerne Mosekyn merada CHa, nporana C3Hg u 6yrana
C4Hi uzo0Opaxkaercs ciemyrommm 00pa3oM:

Meran CHy IMpomnan CsHs bytan C4Hio

H
|
nonHas CTpyKTypHas chopmyna H—C—H
|
H

COKpallueHHasa CTpyKTypHasa chopmyna




W3 3Toro noioxeHust TEOPHUU MOXKHO CHACJIAaTh BBIBO: Kasicooe opeaHu4eckoe ee-
ujecmeo umeem O00HO XUMUYECKoe CmpoeHue.

2. Csoticmea seujecme 3a6UcAaAnt He nmojlbKo om Ux Ka4ecmeeHHozo u Kojudec-
MEEHHO20 cocmaesd, HO U OM XUMUYECKO20 CMPOEHUSL MOJIEKYIL.

W3 pe3ynbTaTtoB AEsSTEIBHOCTH CIEYET, 4TO e B yrieBogoponae CsHio n3ameHnTs
TIOPSIZIOK COEIMHEHHs aTOMOB YIJIEpOoja, TO MOJIyYMTCs JBa BEIIECTBA C Pa3HBIMHU
CBOIicTBaMU — Oyman 1 uzobyman. Takue BellecTBa Ha3bIBAIOT U30MEPAMIL.

To ke caMoe MOXHO CKa3aTb OTHOCUTENBHO 3THioBOro cmpra C:HsO n aume-
tunoBoro 3¢upa C,HeO:

HH H H
|| | I
H- ?— ?— O-H H—(IJ—O— (|J—H
H H H H
stunossiit cnnpt CoHgO anmeTunosbiii agup CrHqO
XUAKOCTb, knnswas npu 78° C; ¢ Bogomn cmeLun- ras, (kunut npu —24° C), B Boge mano
BaeTCs B MOObIX COOTHOLLEHMSIX, BCTyMaeT pacTBOpSIETCS; He BCTyMaeT B peakumio
B peakuuio ¢ HaTpuem C HaTpuem

CrnenosarenbHo, 3TrinoBbli ciupt (CH3—CH>—OH) n numerunossiii a¢up (CHs—
O—CH3) sBstoTCs: M30MepaMu ApYT apyra.

* Bewecmsa, umerougue 0OUHAKOBbIL COCMAS MOJEKVI, HO PA3HOe XUMUiecKoe
cmpoenue u NomoMy pasiudarowuecs opye om opyed CE0UCmeamu, HA3bIBATOMCSL
uzomepamu, a camo seneHue — u3omepueil.

Takum oOpa3omM, MHOT0OOpa3ne OPraHNYECKHX BEIIECTB TEOPHUS XHUMHUYECKOTO
CTpOCHUSI OOBSCHUIIA HE TOJIBKO CIIOCOOHOCTBIO YETHIPEXBAJICHTHOT'O YTIIepoa 00-
Pa30BBIBATh JTUHEHHBIC, PA3BETBICHHBIC H 3aMKHYTHIC II€TIH, HO TAKXKE U SBICHUEM
WU30MEpUH.

* B HacToslLLee BpeMs OCHOBbIBasiCb Ha 2-€ MONoXeHne Teopuu
CTPOEHUSA, CUHTETUHECKNMUN MYTAMUN — U3MEHSIA CTPOEHME MOEKY, MONyYatoT BeLlec-
TBa C HEOOXOAMMbBIMM CBOMCTBaMM (lekapcTBa, kpacutenu n gp.).

CaMBIMU TIPOCTEHITUMHE 110 COCTABY OPTaHHYECKHMHU COCJMHEHUSIMH SIBIISIOTCS
Yenego0opodsl. B 3aBHCUMOCTH OT TOTO 3aMKHYTa WJIM HE3aMKHYTa YTIICPOIH,
LeNb, YIIIEBOIOPOBI TOAPA3ACIAIOTCS Ha YukiuuecKue U ayuxkiuyeckue (anaaTu-
geckue) (cxema 1).

AUMKIMYECKUE YTIIEBOIOPOIBL, B CBOIO OUepe/ib, ICJISTCS HA 71

MOJIEKYJIaX HETPEICTBHBIX YTICBOIOPOIOB — I
C=C cBs3u.
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Cxema 1 1— YTJIEBOJAOPO/AbI —l

AIMKINYeCKHe YIIeBOA0POAbI Lukauvyeckue yrieBoaopoabl
(c OTKPBITO# YIIIepOIHOI! LETIBIO) (c 3aMKHYTO#1 yrJIepOAHOM LETEI0)
IIpeneabHble HenpeneabHbie AJMIUKINYECKHe ApoMmaTnyeckue
YIJ1€BOI0PObI YIJ1eBOAOPOIbI YIJ1€BOI0POIbI YIJ1€BOI0OPOIbI
(Ankanp) CaHantz | Aukennt CoHon: Hurnoankanbl ConHon lil
CH4 meTan CH=CHz smen /C{IZ H._ /(' . H
. =S
H3C _ CH3 3TaH M H2C| Cle I ./ \\I |
CH=CH aueruien \ AR
H.C CH IS
Ankaanensl CaHazn2: N H/( \C/( i
CH>=CH- CH=CH. CHx |
JUBHHUI [MKJIOT€KCaH 18
OeH301

Bce oprannueckre coeTUHEHUS] MOKHO pacCMaTpUBaTh KaK YIIIEBOJOPOABI U UX
npousBoauble. CoeauHeHHs, 00pa3oBaHHBIC 3aMEIICHHEM aTOMOB BOJOPOAa Ha
JIPyTHE aTOMBI WM TPYIIBI aTOMOB, HAa3BIBAIOTCS NPOU3BOOHBIMU Y21e8000pP0008.
Hanpumep, B nocneaneii kosjonke tad. 39.1 npuseneHsl GOpMYIIBI psifia POU3BO/I-
HBIX METaHa — IPOCTEHUIIETO NPEACTABUTENS NPEAETIbHBIX YITIEBOJOPOAOB.

Ta6nuua 39.1. OcHoBHble DyHKLMOHAmbHBIE IPYMMbl U KIAcChl OPraHNYeCKUX COeaUHEHNIA

OynknuoHanbHas rpynna | Oomas ¢opmyna kiacca IIpumepst
lan=F, Cl, Br, I R* —Tan CH3-Cl
TaJIoreHbl raJIOreHONPON3BOHEIE XJIOPMETaH
—-OH R -OH CHs - OH
TUAPOKCHUIIbHAS rpyIna CITMPTHI METaHOI
-0 0
—-C win —CHO R-C CHs - CHO
~ H H aleTalbJIeTU/
aJpJICruaHas rpymnmna AJIbJACTHUAbI
0 2
~ ¥/
¢ wm-COOH R-c CHs — COOH
OH OH YKCyCHast KHCIIOTa
KapOOKCHIIbHAS TPyTIa KapOOHOBBIE KUCIIOTHI
-NH2, -COOH HoN - R - COOH H>N - CHz - COOH
AMHUHOKHCIIOTEI aMHMHOYKCYCHasi KHCIIOTa

[IpuBeneHHBIC B TAONHIIE aTOMBI U TPYIIIHI aTO- % R(
moB —Cl, -OH, —-CHO, -COOH, —NH; na3siBarorcs AL pazmxan)v
0CTaTOK, 00pa3yIOIIHHCS
DYHKYUOHATLHBIMU 2PYRRAMUL.

I10CJIE OT
(DyHKL{MOHaJle(l}l epynna — amom uiu cpynna WA aTOMO

amomos, Komopas onpeoesisien XapakmepHole Xumu- YIIEBOAOPO
yecKue CEOLUCMBa 6ewecmsa U e20 NPUHAOIEHCHOCMb CHs tmb
T

K OnpeoeieHHOMY KIAccy COeOUHEeHUL. MeTa




* Knacc — cosoxynnocme eewgecms, cooepacawias 6 c6oem cocmase onpeoeieHHyo
DYHKYUOHATLHYIO 2DYRIY U NHOMOMY 001a0aioWas XapakmepHbIMU XUMUYECKUMU CE0l-
cmeamu.

B Tabmime 39.1 npuBeneHs! OCHOBHBIE (DYHKIIMOHAIBHBIE TPYIITBI M COOTBETCTBY-
JOIIME UM KJIACChI OPTaHUYECKHUX COSIMHEHUH.

CTpykTypHBIe GOpMY.IbI
Yro MoxkeTe cKa3aTh Ha OCHOBAHUHU CTPYKTYpHBIX Gopmyd 1, 2 u 3?7

cH ct

CH;3;—CH,—CH,—CH,—CH; CH; — CH - CH; — CH3 CH; — ﬁj — CH;
OrBer: CH;

— 1, 2 u 3 — u3omepsl yraesogopoaa CsHi,, Tak kak UIMEIOT OJJUH U TOT XK€ COCTaB.
— B xaxnoit mosekyse 4 C—C (aenossiproii) u 12 C—H (cnabo mossipHoit) cBsizeit.
— B ka0l MosieKyJie aToMbI U IPYIIIbl aTOMOB BpataroTcest BOKpyr C—C o-cBsi3u.

o6paseuy

3apanue. YuutsBasa 3HaueHue yriaa C—C—C (=109°), onpenenute, Kakoe — IIOCKOE
WM TpEeXMepHOe (IIPOCTPAHCTBEHHOE) CTPOSHHUE UMEIOT 3TH TPU MOJICKYJIBL.
OtBet 00O0CHYHTE.

* TEOPUA XMMMUYECKOrO CTPOEHUS OPraHU4Yeckux coeguHeHun °
XUMUYEeCcKoe CTpPOoeHMue * usomepusi * (PyHKUMOHaNbHaA rpynna
Knaccbl COeAUHEHUN *

_ MpumeHeHue u NpoBepKa 3HaHUMN

1. Ykaxkure omndo4Hoe BpipaskeHne. CoOrjiacHO TeOpUM XHMHYECKOT0 CTPOEHUS ...
A) B MOJIEKyJIaX aTOMBI COEIMHEHbI B ONPEICIICHHOM TTOPSIIKE
B) nopsiok coeHEeHNsI aTOMOB BIIMSIET Ha CBOMCTBA BEIIECTBA
C) c u3MeHeHneM MopsaKa coeAuHeHNs aToMoB C U3MEHSIOTCS CBOICTBA BEIlECTBA
D) cBoiicTBa BelecTBa He 3aBUCST OT €0 XUMUYECKOTO CTPOCHHS
E) nopsiiok coeqHEHNs: aTOMOB B MOJIEKYJIE — €€ XMMHUUECKOE CTPOCHUE

2. OnpeaenuTe U30Mephbl.
1. C;HsOH 2.CH,OH 3. CH3-O-CH;3 4. CsH7—0-C5Hy
A)1,3 B)2,4 O 1,2 D)2;3 E) 3.4
3. [lepeunciuTe HECKOJIBKO 0COOEHHOCTEIl, OTIIMYAIOIINX H30MEPbI APYT OT APYra.
4. Kakue 1Be 0c00€HHOCTH H30MEPOB OAUHAKOBBI?

5. CocTraBbTe CTPYKTYpHBIe opmyJibl cepoyriepona CS:, nuxiopmerana CH>Cl: u 6yran
CsHuio.

6. Uem 00yc/10B1€HO MHOT000pa3ue YrjeBo0pOA0B 10 UX YUCIY, cocwy H CLPOEHHIN?

7. Hanumure (GyHKIMOHAIbHbIE TPYNIbI CIUPTOB, A1bJeTHI0B H Kap BbI

9. K10 BBIIBUHYJI TCOPUIO XUHMHYECKOI'0 CTPOCHUA OPraH

10. Kaxas ¢opmyna BemecTBa — MOJIEKYJISIPHAST T
uHdopmManuu o cBoiicTBax BellecTBa?
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n YrnmeesoaorPoOabl

m rIPE,D,EJ'IbeIE YIrMeEBOAOPOObI (ankaHbl). METAH

-B GblTy N TeXHUKe Ucnonb3yeTcs B Ka4eCTBe TOMNJIMBA; Cbipbe ANA nony4vyeHus
MHorux BewecTtB. O kKakoM BellecTBe ugeT peyb?

TSR LT a0 [lonyyeHue MeTaHa n psii ero XMMM4YeCKUX CBOMCTB

OGecneyeHue: LWITATMB, NpobKa C ra3o0TBOAHOM Tpy6KoW, aueTaT HaTpusi, NaOH, cTynka,
pactBop KMnO4, 6pomHas Boga, cnvpToBka, 3 NpoGupKn, CNnyku.

Xopa pab6otbl: Nepemeluante B CTynke auetaTt HaATpUsa C MMOPOKCMAOM HATpusa U nepe-
CbiNbTe CMeCb B Npobupky. 3akpenune Npobupky B LUTATMBE B rOPU3OHTANIbHOM MOSIOXKe-
HWUW, BAEHbTE B Hee NpobKy C ra3ooTBOAHOW TPYyOKOW M HarpenTe cMecb. 3axrute ras,
BbIXOASLLMIA N3 ra300TBOAHOM TPYOKM, M 0OpaTuTe BHUMaHUe Ha nnams. 3aTem, NoTyLUuB
nnams ropsillero MeTaHa, nooYyepeaHo NponycTuTe MeTaH Yepe3 OpomHyo Bogy M pas-
6aBneHHbI pactBop KMnO4 1 cneante 3a nponcxoasmm.

O6cyauTe pe3ynbTaTthbl:

— Kakum nnameHeM roput MeTaH Ha Bo3gyxe?

— MpowncxogaT N nameHeHust ¢ 6pomHo Bogon n pacteopom KMnOs npu npoxoxaeHuu
Yepes HUX MeTaHa?

— Kak Bbl oymaeTe, B Kakue Tunbl XMMUYECKUX peakLmin MOXeT BCTynaTtb MeTaH?

Yeneso0opoovr — sewecmea, monexynvi KOMOPLIX COCMOAM U3 AMOMOB Y21epooa
U 6000p00a.

* Ayuxauueckue yene6o00poobl, 8 MOAEKYIAX KOMOPBIX AMOMbL Y2Aepooa coeou-
Henvl oounaprou C—C c8:3bl0, HA3bIGAIOMCS NPEOEAbHLIMU Y21€6000PO0AMU.

Hampumep:
H H H H H H H H H
H H H H H H H H H
sran CoHg nponan C3Hg 6yran C4Hio
H;C - CH; H;C - CH; — CH;3; H3;C - CH; - CH, — CH;

Hwxe mpuBeieHs puCyHKH MOJIeNieil MOJIEKyJ MeTaHa, dTaHa u OyTana (a, b, c).
W3 Mopeneii ciemyeT, 9TO MOJICKyJa METaHa, a Takke JI000W aToM yriiepona,B
MOJIEKYJIEe APYTOTO MPEJETHHOTO YTIEBOAOPOIa UMEET TeTpaaanqewe CTPOEHU

h. (@

9., 9

LUapocnep)KHeBble 1 waposblie Mmoaenu

r

eKyn meTa
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[To Meowcoynapoonoii nomenknamype TpeNETbHBIE YIIEBOAOPOABI HA3BIBAIOT
ankanamu. Ha npenplayiieit cTpanuie npuBeaeHbl (OPMYIIbl HEKOTOPBIX AJIKAHOB.
[lepBrIit mpeacTaBuTens ankaHoB —meman CHa.

CpasuuBas ¢opmynsl Mmerana (CHy), sTana (CoHg), mponana (CsHg) u mpyrux
QJIKAaHOB, MOJKHO 3aMETHUTb, YTO KaXKABIH alKaH MO COCTaBy OTJIMYACTCS OT IIpe-
apinymero Ha CH> — memunenogyio epynny. I'pynmy —CHo— Ha3bIBatoT eomonocu-
YecKoll pasHoCmbIo.

* Bewjecmesa, npunaonesicawjue kK 0OHOMY K1ACCy U OMauyarowuecs opys om opyaa
Ha OOHY WU HECKOJIbKO MEMUNEHOBLIX 2PYNN, HA3bIBAIOM 20MOJI02AMU.

Mertan (CHa), atan (C;Hg), mpoman (CsHg), 6yTan (CsHio), menran (CsHiz) u mp.
— TOMOJIOTH JpYT Jpyra. ['oMo0oTH, pactosoKeHHbIE B MOPSIKE BO3PACTAHUS MX
MOJICKYJISIPHBIX Macc, 00pa3yloT comonocuyeckuii pso. PaccmarpuBaeMblil psin sB-
TISETCS 20MOI02UYECKUM PAOOM NPEOEIbHbIX Y2i1e8000p0008.

* [o-rpeyeckun “homoloqos” o3Ha4aeT CXOOHbIN.

CocraB Bcex WICHOB psiZia MOXKHO BBIPa3HUTh OJIHOM 001eid popmyoit. Hampumep,
COCTaB aJIKAHOB MOYKHO BBIPa3uTh o0tmiei Gpopmymnoit CqoHaniz, @ IX OTHOCHTETHHYIO
MOJIEKYJISIpHYI0 Maccy BbipaxkeHueM Mi(CnHan2) = 14n+2 (n 2> 1), roe n — 0003-
HayaeT yucio atoMoB C B MOJIEKyJIe allkaHa.

= Borunciienusi, CBsI3aHHbIE € COCTABOM U CTPOEHHEM AJTKAHOB
UM | OTHOCHTENBHAST MOJISKYJISIpHAs Macca ajikaHa paBHa 44. Ha3zoBurte ankaH ¥ BBIUHCINTE
W | o6mee uncno o-cesisel [6(C—C) u 6(C—H)] B ero Monekye.
©
o Pemenue:
‘o W3 Belpakenus 14n+2 HaxoAWM YHCIIO aTOMOB YIJIEpOJa B MOJIEKYJIE, COCTABIISICM
) | CTPYKTypHYIO hOpMYITy ajIKaHa H IO Heil BBIYHCISIEM YHCIO G-CBS3CH B MOJICKYJIC:!
M;(ankan) = 14n+2 =44; 14n=42; n=3.
3Ha4UT, AJIKaH — TO nponaH. M3 ero ctpykrypHoii GopMyJibl HHH
naxoauMm: umcio o(C—C) cesseit =2 [0
L TS H-C-C-C-H
yucio 6(C-H) cszeit = 8; R
o01iee yuco o-cesize =2 + 8 = 10. H H H

3apmaua. [TnotHOCTH 10 BOAOPOAY Ta3000pa3Horo ankana pasHa 29. Onpenenure Molie-
KyJISIpHYIO (DOpMYyITy ajiKaHa.

Haxo:xnenue B nmpupoae. Metan B mpupojie 00pazyeTcs pH pa3ioKeHUH OCTaT-
KOB PacTUTEJBbHBIX M JKMBOTHBIX OPraHM3MOB 0e3 JocTyma Bosayxa (B 0o0ioTa,
KaMEHHOYTOJBHBIX MmaxTax). [loaToMy ero wHOrJa Ha3bIBAIOT PYOHUUHBL
boromubim 2azom. Meta coctaisieT OCHOBHYO 4acTh (80-97%gghpup
OH NpUCYTCTBYET U B MOMYTHBIX HEMTIHBIX ra3ax.

du3nyeckue cBorcTBa. MeTan —ra3 6e3 uBeTa 1 3anaxa, fipu
4e BO3yXa. JTaH, MPOIaH u OyTaH — Takke rasel. C
ankadoB (CsHj, — CisHs) — xuakoctu, octans
BOJIC IPAKTHYECKH HE PACTBOPUM.

[Ipoman u OyTaH pu 0OBIYHON TeMliepaType
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XuMHuyeckne cBOWCTBAa. MeTaH — XUMHUYECKH ManoakmueHblil. [1prn 0OBIMHBIX
YCJIOBUSIX OH YCTOHYMB K JICHCTBUIO KUCIIOT, IIEJIOYCH, OKUCIUTEIICH; OH He obec-
yeeuusaem OPOMHYIO BOJY U pacTBOp IIepMaHraHaTa Kajusl.

MertaH BCTyNaeT B PEakLUN 3aMeWeHUss, OKUCICHUS U PA3TONCEHUS.

L. B peaxyusax 3amewenuss C—H cea3v paspvieaemcs u amom H 3amewaemcs
opyeum amomom. Hanpumep, npu ocsemennu (hv) mim HarpeBaHuu, aToMbl XJI0pa
MOCIIeIOBATENIFHO 3aMeIIaeT aTOMBI BOJIOPOJa MeTaHa, 00pa3ys CMECh Pa3IHYHBIX
xnopnpomBo;[me MeTaHa:

CH4 + Cl; ™, CH3Cl + HCI CH;Cl + Cl, —— CH2Cl, + HCI
XJIOpMETaH JMXJIOPMETaH

CH,Cl+ Cl,—> CHCl; + HCl CHCL; + Cl, ™ CCly +HCI
TPHUXJIOpMETaH (XJI0podopm) TETpaxJIOpMETaH

Bpom ¢ MeTaHOM pearupyer aHaJOTHYHBIM 00pa3oM.
I1. Meman copum noumu becygemnvim niameHem, 8bl0ess 60IbUOE KOTUUECHI80
mena. Ilpu 5ToM 00pa3yroTcs BoAa U YITICKUCIIbIN ra3:

CH; + 20, -, CO; + 2H,0+Q

C Bo3ayxoM MeTaH oOpa3yeT B3pbIBoonacHele cMecu. [1ogo0HbIE cMecH MOTYT
HAKaIUIMBATHCS B IIAXTAX U 3aBOJICKUX KOTEIBHSX, & TAKKE B HCUILIX NOMEUWCHUSIX.
KonBepcueit MmeTaHa ¢ BOASHBIMY ITapaMH MOITYyYaIOT CUHMEZ-2A3:

t, Kar.

CH; + HzO(nap) ——> CO + 3H2

CHHTE3-ra3

I11. Ilpu evicokoii memnepamype meman paziazaemcs. B 3aBUCIMOCTH OT ycJI0-
BHIA peaklid, U3 MeTaHa MoyqaroT caxy, anetuieH (CoHy) u atunen (CoHy):

t, Kar.

CHs—'5>C+2H, 2CHs—'5>HC=CH+3H, 2CH;——>H,C=CH,+2H,

caxa AlCTUIICH OTHUJICH

Peaxyuu omwennenuss Monexyivl 6000po0a om MOAEKYl OPLAHUYECKUX COeOUHe-
HULL HA3bIBAIOMCSL PEAKUUAMU 0€2UOPUPOBAHUAL.

[pumenennsi. B kadyecTBe TOIUIMBA METaH IUPOKO HCIIONB3YeTCS B OBITY U
MIPOMBIIIIEHHOCTH. M3 Hero mory4aroT BOIOpO/I, Caxy, alleTHIeH, CHHTEe3-Ta3 u Jip. B
Ka4eCTBE CBHIPhS METaH MPUMEHSIOT B TIPOM3BOJICTBE METHJIOBOTO CIHPTA, YKCYCHOU
KUCJIOTBI, CUHTETHYECKHX KAay4dyKOB U CHHTETHUECKOro OeH3uHa. [amoreHmpouns-
BOJIHBIE METaHA WCIIOJIE3YIOTCS B XOJOMUIBHBIX YCTaHOBKAaX, B MEIUIIMHE, IS
TYIICHUS TTOKAPOB, a TAKXKE B KadecTBE pacTBopuTeneit. [Ipoman u OyTaH B Kadec
TOILJIMBA UCTIOJIL3YIOTCS Ha TPAHCIIOPTE, HHOT/A B OBITY.

[ns oBHapyXeHnst yTeukn ObITOBOro (MpMpoaHOro) B MAlilbIX

KonuyectBax A406aBnsIOT KpanHe cunbHOMaxHyLm MepRar-
maH (C2HsSH). MmeHHO oH npuaaeT 6biToBO 11 3anax
(“3amax rasa”).

370 BellecTBO A06aBna0T U B 6anno



* ankaHbl * romMoJsiorM4eckum paa ¢ romosnor * romoinorunvyeckasi
Pa3HOCTb * KOHBepCud MeTaHa * germapupoBsaHue °

_ MpumeHeHue u NpoBepKa 3HaHUMN

1. OnpeaesinTe roMoJIOTd MeTaHa.
A) CoHa, CsHe B) C2H4, C3Hs C) CsHs, CsHs D) CsHe, C4sHio E) CsHs, CsHio

2. I3 KaKHX ra3oB B IPOMBILIJIEHHOCTH BbIIe/ISI0T MeTaH?
1. npupoaHblii ra3 2. BOASHOH ra3 3. HOIyTHbIE HeTsHBIEC ra3bl 4. JOMECHHBIH ra3

A) 1,234 B) 1,3 C) 1,4 D) 1,2,3 E) 1,34
3. YkaxkuTe peakuuu, B KOTOpPble BCTYNaeT MeTaH.
1. npucoeauHeHUs 2. 3aMelleHus 3. OKHCIIEHUS 4. pa3noxxeHus
A)1,2 B) Tonbko 2 C) 23 D)2,3,4 E)1,2,3,4
4. Onpenennre peakuu JeruIpUPOBaHU.
1.2CHs — CHz + 3H, 2. CoHe —> CoHs+ Ha 3.CHs - C+2H,

5. IToueMy anKaHbI He BCTYNAIOT B PEAKIUHU MPUCOeTHHEHUS ?

6. CoctaBbTe CTPYKTYpHBIE (hopMy bl 6pom3ameneHHoro nponana C;H;Br cumMerpu4Horo
CTpOeHus U 6poMITaHA.

7. CocTaBbTe YpaBHeHHE PeaKIU MOJIy4yeHUsl AMOpoMMeTaHa OPOMHPOBAHHEM MeTaHA.
8. CocTraBbTe YypaBHeHMsI OJHOI0 CTOPAHHUSI YIJ1€BOAOPO/I0B.

a) 3TaH b) nponaun ¢) Oyran
9. IlepeyncauTe BelIecTBa, MOJy4YaeMble B NPOMBIILIEHHOCTH H3 MeTaHA.
10. Beruucianre MmaccoBble 1014 (%) BOIOPOJa U YI/iepoia B MeTaHe.
11. CkoJ1bKO JTUTPOB (H.y.) XJ0opa noTpedyeTcst 115 MOJIHOro Xa10pupoanus 10 1 merana?
12. Boipasure ynciao 6(C—C) u o(C-H) cBszeii B MosexyJie ankana (CnHzn+2) mocpencTsom n.

13. BypaBaenuun CnHzni2+ a0z — bCO:2+ cH20 Bbipasute ko3ppuuuenTsl a, b u ¢ nocpea-
CTBOM n.

m HEI'IPE,EI,EJ'IbeIE YIrMEBOAOPOADI.
yrnesoaorobl 3TUIEHOBOIO PALA (ankeHbt)

Ayurnuueckue y2nego00poosl, 8 MoneKyiax komopwvix mexicoy amomamu C ume-
emcst 0BOUHASL UL MPOUHASL CB513b, HA3LIBAIOMCST HENPEOeIbHbIMU Y2T1€6000PO0AMU.
CH, =CH; HC=CH CH,=CH-CH=CH;
OTHUJICH allCTHUIICH JUBUHUI

W3 HempenenbHbIX AlUKIMYECKUX YTIIEBOJOPOIOB PACCMOTPUM AIKEHDL, AIKA-
ouenvl U aIKUHbL.

@0 — WU3meHsieTcs NW BaneHTHOCTb YrAepoaa B peakuusix npeepa a M "
® 3TaHa B 3TUNeH?
2CH4 ™", CzH4 + 2H2 C2He 98, [CoH4 +

MeTaH 3TUneH uneH

— Kak no-BawiemMy, MOXeT N1 3TUJNeH Npucoe,
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feaTenbHOCTb Mony4yeHue aTUNEeHa u ero XMMmMYeckme CBOMCTBa

O6ecneyeHue: WTATUB, Npobka C ra3ooTBOAHON TPYOKOM, KOHL-Has cepHasi KUCnoTa, pac-

T80p KMnQ4, GpoMHas BoAa, 3TUMNOBbLIN CNUPT, CIUPTOBKA, 4 Npobupku, rpanynbl Al2Os.

Xop pabotbl: B npobupky HanelTe 2—3 Mn aTUNOBOro cnnpTa U 5—-6 Mn cepHoOW KUCMOTbI.

[na paBHOMEPHOro KMNeHusi B NpobupKy nomectute HeckonbKo rpaHyn AlzOs. Hapes npobky

C rasooTBOAHOM TpyOKkoW, 3akpenuTe NPobMpKy B LUTATMBE B HAKITOHHOM MOSIOXKEHUN U

OCTOpPOXHO Harpemte cMecb. Bbioensiolmncs ras, nocpectBOM ra3ooTBOAHOM TPYOKM,

nooyepeau NponycTuTe B TedeHne 1-2 MyHyT Yepes GpOMHY0 BOAY U O4eHb pa3baBreHHbIi

pactBop KMnOs, kaxablin 06 beMom 2—3 M1, U crneauTe 3a NPOMCXOASLLMMUN U3MEHEHUSIMU.

3aTtem, NOBEPHYB KOHEL, ra300TBOAHON TPYOKM BBEPX, 3aXXMMTE BbIXOASLUMIA N3 Hee ras.

O6cyauTte pe3ynbTaTthbli:

— Y10 BbI HAbNOAANM NpU HarpeBaHMM 3TUIIOBOrO CNMPTa C CEPHOWN KUCINOTON?

— Kakoe BeLLecTBO OTLIENNSETCA N3 OPraHN4eCckUX CoeauHEHUN Noa AeNCTBUEM
KOHLIEHTPMPOBAHHOW CEPHOWN KUCMOTbI?

— Wamennnack nn okpacka 6pomMHon Boabl 1 pactBopa KMnO4 npu npoxoxaeHun yepes
HUX 3TUNeHa? Ha aTom OCHOBaHMKM Kakow BbIBOA, Bbl cAenanm?

— Kakum nnameHem roput aTuneH Ha Bo3gyxe? OTnuyaeTtca nv nnamMs oT nrameHun rope-
HWUS MeTaHa?

* Ayuxnuueckue y2ieg000poobl, 8 MOAEKYIAX KOMOPBIX MENHCOY AMOMAMU Yenepo-
0a umeemcs 00HA 08OUHAS C6:3b, HA3bIBAIOMCS IMUIEHOGBIMU Y2/1€6000P00AMU.

Ilo Meoicoynapoonotl Homenknamype yriieBOIOPOJIbI STHICHOBOTO Psifia HAa3bIBAOT
anxenamu. O0mas popmyna ankeHoB — CoHo, (n>2), a MX OTHOCHTENBHASI MOJICKYJISIPHAS
Macca Beraucisiercs: BoipakeaneM M{(CyHo,) = 14n. IlepBblii ipecTaBuTeNb TOMOIO-
rideckoro psina — omuner CH=CH, (CoHs), BTOpOit — npo-
nunren  H,C=CH-CH3 (Cs;Hg). OnHOBaneHTHBII OCTaTOK
stunena —CH=CH> Ha3bIBaAIOT 8uHWIbLHOL 2pYNNOLL.
W3 MonexynsipHO#T MOJIENTH STHIIEHA CIEYET, 9TO B MOJIEKYJIE
BCE aTOMBI PACIOJIOKEHBI B OIHOW IUIOCKOCTH. B Monekyie
stunena yersipe o(C—H), omna 6(C—C) u oHa TT-CBA3S.

Ha npumepe smunena paccmompum nonyyenue, c80UCMEA U NPUMEHEHUSL AIKEHOS.

Moay4yenne. B 1abopaTopuu 3TUICH MOXKHO MMOJYYHUTh OTIICIUICHUEM BOIBI OT
STHUIIOBOTO CIHPTA:

Peaxyuu paznooicenusn, npomexarwwue ¢ omujenieHuem 600bl, HA3LIBAIOMCS
peaxkyuamu decuopamayuu.

dusznyeckue cBolicTBa. DTHIICH — ra3 0e3 1BeTa, 3amaxa, HEMHOTO JIerye BO3-
JlyXa; B BOJIe IPAaKTUYECKH He pacTBOPUM. IIpr OOBIYHBIX YCIIOBUSX MEPBBIE MPEJ-
crasurenu psana (C.Ha, CsHe, C4Hs) — rassi.

Xumuyeckue cBoiicTBa. [1o XuMUYECKUM CBOMCTBaM STHIIEH Ogglee ax
yeMm MeTaH. OH BCTYyIIaeT B PEAKIIUH NpUCOeOUHEHUs, NOTUMEPUIAUUU uch

1. Peaxkyuu npucoedunenus.

1. DTusneH B NpUCYTCTBUU KaTanu3zaropa npucoenvHseg 1 MOlb Bo

BpaI_LIaHCB B OTaH:
t, Kar.
CH=CH, + H-H—%s H, 3
3TUIICH
° Il °yr

(a) WapoctepxHeBast Moaenb
MOrieKyrnbl dTUneHa

t>140° C, H,SO4 (koHL.)

CH»,=CH, + H,0O

H»




Peaxyuu npucoedunenus 6000poda Kk opeanuyeckum geujecmeam, Hazvlearomces
PeaKkyuAMu 2UOpuUpPOSaAHUAL.

2. DTuIieH MpUCOEANHSET raJoreHsl. Hanpumep, ecii 3TUIICH MPOITYCTUTh Yepe3
KENTOBAaTO-OyphIil pacTBOpP OPOMHOM BOJBI, TO STUIIEH IPUCOSAUHUT K cebe OpoM u
pacTBOp 00ecUBETUTCS. DTy PEaKIMIO UCHONB3YIOT AT onpeoenieHus (pacnosHasa-
HUsl) HENPeOenbHbIX Y21e8000P0008:

(b) ObecupeunBaHue ——<= yrureH ] CH.=CH. + Br—-Br — CH.— CH
BPOMHOII BOAbI | 2 2 | 2 | 2
LI =5 Br Br
1 Gpomuas 1 (1,2- nubpomaTan)
BQIa
=>
Lr ] L L

3. B mpucyrcTBUM KaTanmu3aTopa 3THJIEH MPUCOSANHSET BOAY, IPEBpaIlasch B
3TUJIOBBIN CIIUPT:
CH,=CH,+ H-OH

t,p,Kar. .
L LN CH;3; — CH, — OH »tunossiit cniupt (3Tanod)

B]:I‘IHCJICHI/IH, CBsI3aHHbIE ¢ XHMHYE€CKHMH CBOIiCTBAMH AJIKEHOB

JU71st HOJTHOTO THAPUPOBaHKS 1 MOJIb KaKOTO allKeHa — STUJICHA WM MTPOINUIIeHa — IO~
Tpebyercs OoIbIIee KOIUIECTBO Botopoaa?

Pemenne:
IMockonpky 1 Mok dTHIICHA U 1 MOJIB TIpoTIIIeHa conepxkat omquHakoBoe (Na) 9rcio
MOJIEKYJI, a B K0 MoJIeKyJie uMeeTcs mo oxHoi C=C cBsi3H, KOTOpas U THAPH-
pyeTcsi, TO MOXHO 3aKIIOYHTh, YTO PAcXol BOAOpoda B 00OHMX cCiydasx Oyner
OJMHAaKOBBIM.

o6paseuy

3amaga. CKOJILKO JI 3TUIIOBOTO CIIMPTa MOXHO TIOJTYUuTh rupatamueit 11,2 v (1.y.)
sTIiIeHa ¢ BexogoM 80%. IlnoTHOCTE STaHoNa IpUMHTe paBHOI 0,8 T/cM?.

1I. Peaxyuu nonumepusayuu. Ilonumepuzayus — peaxyus npucoeouHeHus
O0bLULO2O YUCTA OOUHAKOBLIX MONEKYI C MATbIMU OMHOCUMETbHBIMU MOAEKYIAD-
HBIMU MACCAMU, NPUBOOAWA K 00PA308AHUI0 BbICOKOMONEKYIAPHLIX BEUecns.
[TonnMmepu3anuro STUIICHA B MOJUATHIICH MOXHO U300pa3uTh YPaBHEHUEM:

H H
I I
nCH,= CH, %, (—(lz - Ic—)n Wit (—-CH,~CHy-),
STHIIEH H H MTOJINDTHIIEH

HcxonHoe BemecTBo Ha3bIBAIOT MOHOMEPOM, KOHEUHOE — nofly

III. Peaxkuyuu okucnenus. JTUneH Jerko okucisgercs. Hamp
MIPOITYCTUTh Yepe3 PacTBOp MEepMaHraHaTa Kaiws, TO (projerdBas
ucuesHeT. B pe3ynbrare peakipu o0pa3yercs IByXaTo i

N\
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-
OTa peakiys Takke IPUMEHACTCS I OnpedeneHUs HenpeoeibHbIX Y2ie6000p0008s:

CH,=CH, + [0]+H,0 -KMnO .+, oy, CH,

STHICH

(J)H (BH
1 | | OTUJICHIJTINKOJIb
= pacTBop 'S
KMnO,
[ (c) ObecuBeunBaHune pacTeopa
] nepmMaHraHarta Kanma aTuneHom

HpI/I CXKXHUI'aHUU DTUIICH FOpHT CBCTAIIUMCHA IIJIAMCHEM:
CHs + 30, —£52C0,T + 2H,0

IIpnmenenne. AKEHBI HCIOIB3YIOT B IPOU3BOCTBE MOJIMMEPOB (TIOIUAITUIICHA,
MOJIMIPOITMIICHA U JIP.), pacTBOpUTENEH (CITUPTHI, alleToOH), aHTH(pHU30B (He3aMep3a-
IOIMX TPU HU3KOH TeMIlepaType OXJIaKTAIOMIMX KUIKOCTEH), BOJOKHA JIABCAHA,
B3PBIBUATHIX BEIIECTB, a TAKKE CHHTETHYECKUX KayTyKOB.

Omnpenenenne. DTUICH, KaK HEMIPEAEIbHBIN YIIEBOIOPOI, ONPEAEISIOT IO obec-
[[BEYMBAHUIO OPOMHOM BOJIBI U PACTBOpA MIepMaHTaHaTa KaJusl.

* rmapuvupoBaHue * germapupoBsaHue * rmgpartauusa * nonmMmepusauyusa ©

_ NMpumMmeHeHUe N NpoBepKa 3HaAHUN

1. Yo ouG04YHO /15 AJIKEHOB?
A) nepBblil IpeCcTaBUTENb PsAA JIErde BO3ayXa
B) aTHIICH MIIOXO0 pacTBOpPSAETCS B BOJE
C) pu OOBIYHBIX YCIOBHUAX ATWICH U IIPONUIICH — I'a3bl
D) sTHieH XUMHYECKH aKTUBHEE METaHa
E) npu ux nosHOM Cropanuy o0pasyeTcsi OHO CI0KHOE BEIIECTBO

2. o151 mO0JTHOTO CikUraHus 1 MoJIb KaKoro ajikeHa nmorpedyercst 6o/b1e Bo3ayxa?

A) C2Hq B) CsHio C) CsHs D) CéH12 E) CsHe

3. Kakue BemecTBa npucoeaunsieT 3TUJIeH?
1. H.0 2.Bn, 3.H: 4. CoHy

4. C noMo1IbI0 BOJHBIX PACTBOPOB KAKHX BelIECTB ITUJIEH MOKHO OTJIHYUTH OT 3TaHa?
1. KOH 2.Bn 3. NaOH 4. KMnO4 5.KCl1

5. Yem 00ycii0B/1eHA §0JIbIIAS XUMHYECKAs] AKTUBHOCTDb 3THJIEHA 110 CPABHEHUIO ¢ METAHOM?
6. Boipazute yuciio 6(C—C) u o(C-H) cBs3eii B MmoJiekyJie ankena (CnHz,) mocpeactsom n.

7. Ckoabko JUTPOB (H.y.) BOAOpoAa morpedyercsl 1A MOJHOIO T'HAPMPOBAHUS 3THJICHA
oobemoMm 2,24 n? .

8. Boruncanre maccoBbie 1011 (%) BOA0POAa U yIJiepoaa B 3THJIEHe.

9. Boruucimre OTHOCUTECJIbHYI0 MOJICKYJISIDHYIO MacCy 5-ro 4JjieHa romo. ik (¢ 0 pH,
JICHA.

10. Boryuc/iuTe 41CjI0 aTOMOB YIJIEpo/a B MOJIEKYJI€ aJIKeHA, 3H T0 B cOCTa 04-10*
MOJIEKYJI aJIKeHa cojiep:kuTcs 24 r Bogopoaa. A(H) =
SLEL °yr




m ALI,ETVIJ'IEHOBbIE M AMEHOBBLIE YINMEBOAOPOAbI. ALETUNEH

? —Tennota cropaHus Kakoro rasa UCNOJIb3yeTCA MNpu cBapke U pe3ke meTannoB?

[
AeaTenbHOCTb I'Ionyqel-wle aueTuneHa U ero XxMMmum4Yeckue CBOuCTBa

O6ecneyveHue: WTaTB, NPobKa C ra3ooTBOAHON TPYOKOW, KOHLI-Hasi cepHas KMCnoTa,

pactBop KMnOs, 6pomHas Boga, 4 npobupku, cnnykn, cynbdat ptytu(ll), konba Bropua,

kapbua kanbums, NoOBapeHHas comb, BoAa, KanernbHas BOPOHKA.

Xopa pa6otbi: B konby Bropua, 3akpenneHHyo B LTaTMBE U CHAGXEHHYH ra3ao0TBOAHON

TpybKon, noMecTuTe 2—3 MeNKUX Kycoyka kapbuaa KanbLms 1 BOPOHKOW NpuKanbiBaniTe

B KOnby HacbILEHHbIN BOAHLIA pacTBOp NOBApPEHHOW conu (conb 3ameansiet GypHoe

npoTekaHue peakumm).

a) MpunoaHsB KOHeL, ra300TBOAHOM TPYOKM BBEPX, 3aXKIMTE CMUYKON BbIXOASLLMNIA ras.

b) KoHew rasootBogHon Tpybku no ouyepeam onyctute B pactBop KMnOs n GpomHom
BoAbl. Habnogante 3a NpoxoxaeHNeM rasa yepes pacTBopbl.

c) 3aTem KoHeL, ra300TBOAHOM TPYOKM OnycTuTe B ApYyryto Npobupky, cogepxailyto 4—5 mn
BoAbl, 1—2 KannM cepHOM KUCMOTbI K CTONBKO e pacTeopa cynbdata prytu(ll) n Hab-
nofanTe 3a NPOUCXOASILLMM.

O6cyauTte pesynbTaTthbl:

— Yem oTnunyaeTcs ropeHve aueTuneHa Ha Bo3gyxe OT ropeHusi MetaHa?

— WM3ameHunacb nu okpacka GpomHoi Bogbl u pactBopa KMnOs4 npu npoxoxgeHum
aueTuneHa 4epes 3Tu pacTBopbI?

— Y70 Bbl HAOMKAANW NPU NPOXOXAEHUN aLeTUNeHa Yepes3 pacTBOp C COMbIO PTYTU?

*Ayurnuueckue y2ne8000podvl, 8 MOIEKYIAX KOMOPBIX MeNCOY amomamu yenepooa
UMeemcst 00HA MPOUHASL C653b, HA3IBAIOMCS AUEHUTICHOBLIMU Y2/1€6000P00AMU.

1o Mescoynapoouoti HomeHKkamype YTIACBOJAOPOIBI psifia alleTHIIEHa Ha3bIBAIOT
anxunamu. [epBeiii npencTaButes ankuHoB — smun (ayemuaen) HC = CH, BTopotii —
nponun (memunayemunern) HC = C—CHs. CoctaB ajJKWHOB BBIpaKaroT oOrien (op-
mynoit C,Hono (n>2), a UX OTHOCHTEIBHYIO MOJEKYJSPHYIO MacCy BBIYHCISIOT
BbIpaxkeHneM My(CnHon2) = 14n 2.

Monexkymna anierunena HC = CH (C,H») umeer nuneitnoe crpoenue (a u b):

(a) b LapocTepxHeBas (a) n waposas (b)
(b) MoZernn Monekysbl aueTuneHa

Ha npumepe ayemunena paccmompum noyyenue, C60UCmea u npuMeHeHue a
Mosyyenne. B NpoMBINIICHHOCTH ALETH/ICH IOTY4aiOT H3ggeTaH
KaJIbLIHA:

2CH; > HC=CHT + 3H,T CaC, + 2HOH—HE = + Ca
TlMunponm3om kapOuga KalbIus aeTUIIeH MOy TH paTop
3aria;

dusnyeckue cBoicTBa. AleTHIEH — ra3 0€e3 11 JIETYe BO3
MaJio paCTBOPSICTCSL.
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Cneuucbuyecknii 3anax aueTuneHa, nosly4aemoro U3 TEXHUYECKOro Kap-
6uga kanbuusi, oByCnoBreH NPUCYTCTBMEM B HEM MPUMECEN CEPOBO-

Aopopaa u rasa docdumHa (PH3) (noaTomy Takou aueTuneH S40BuT).

XumMudecKne CBOWCTBA. ALICTHIICH, KaK U 3TUJICH, BCTYAET B PEAKILIUH npucoe-
OUHEHUs,, NOTUMEPUSAYUU U OKUCTICHUSL.
1. Peakyuu npucoeounenus. ANCTUIICH TPUCOCAUHSECT BOJOPOJI, TaJOTCHBI,
TaJIOTEHOBOJIOPO/IBI U BOALY.
Ilpucoedunenue 6000pooa MAET B JIBE CTAINH — BHadYane oOpa3yeTcs JTHIICH,
3aTeM — JTaH:
t, Kat. t, Kat.

(a) HC=CH + H,——> CH,=CH; (b) CH,=CH; + H,———> CH3—CHj3

ALCTUIICH OTUJICH OTUJICH OTaH

Ilpucoedunenue 2anozerog MPOTEKAET OUYEHB JIETKO; HAIPUMED, €CJIN aleTHIICH
IPOIYCTUTh Yepe3 >KEITOBATO-Oypblil pacTBOp OPOMHOM BOXBI, TO B pe3yjbTaTe
nprcoeInHEHMs OpoMa K aleTHIeHy pacTBop obecuBerutcs. [Ipucoennnenue naet
B JIB€ CTaJMHU:

CH=CH + Br, —>CHBr=CHBr — 22, CHBr,—CHB,

1,2-mubpomaTeH 1,1,2,2-terpabpomaTan

HpI/I NpUCOCANHCHUU 1 monn XJIOPOBOAOPOJAa K alICTHUIICHY 06pasyeTc51 O4YCHb
[EHHBI MOHOMEP — BUHUIXIOPUO:
t, Kar.

CH=CH + H-Cl —> CH;= C|H

Cl BUHUJIXJIOPpU
[Monumepuzanueil BUHUIXJIOpUIA MOTYYaloT MONUBUHIIXIOpUA (cTp.191).
Ilpucoedunenuem 600vl K alleTUIEHY MOJIyYatOT YKCYCHbLI albOe2ud — BEIIECTBO
¢ HeMPHUATHBIM 3anaxoMm (peaknus M.Kydeposa):

HgSO /O
CH=CH + HOH —&= CH;-C 4 YKCYCHBIN ajiberu (aleTaibIerti)
H
1. Peaxkyuu noaumepuszayuu. B nprucyTCTBUU KaTallM3aTopa alleTUIICH TUMEpH-

3YCTCA B 6URUIAYEMUTIEH
t, Kar.

CH=CH + CH=CH ———> CH=C-CH=CH, punwrauermiex

W3 BuHMTAIIETHIIEHA TIOTYYal0T MOHOMEP XJIOPOTIPEHOBOTO KaydyKa — XI0PONpEH.

III. Peakuuu oxucnenus. AneTWiieH, KaK W 3THJICH, JIETKO OKUciseTcs. [lpu
MPOIYCKAHUY alleTUJICHA Yepe3 PacTBOp NepMaHTraHaTa KaJiusi, PacTBOp 00eCIIBEUH-
Baerca. [Ipu 3TOM alleTHiieH OKUCISIETCS B IIaBEJIEBYIO KUCIIOTY:

0
CH=CH + 4[0] —KMnO: . HOOC-COOH N@k 7
~ ~N
IaBeIeBas KUCiIoTa HO O
B otimmume ot MeraHa u OTHJICHA, allCTUJICH Ha BO3YyX OPUE KOIIT:
HeMm. B KHCJIIOpOAC all€THUJICH I'OPUT OCJICIIUTCIIBHO £ M II. M (BLI
10€ KOJTMYECTBO TEIlIa):
2C,H; +50; £ 34C0O; +2 Q
WL °yr




CmMecu anieTuiieHa ¢ BO3JLyXOM WJIM KHCIIOPOZOM B3PBIBOOIIACHBI.

Ipumenenusi. ACTUIICH UCTIONB3YETCS TIPH PE3KE U CBapKE METAIUIOB, B IIPOU3-
BOJICTBE YKCYCHOHM KHCIIOTBI, TUJIOBOIO CIIUPTA, CAHTETHYECKUX KaydyKOB, IOJIH-
BUHWIXJIOPUAHBIX cMoll, KieeB, pactBopureneit (CHCl,—~CHCI,, CHCL,—CH,CI).

Omnpenesienne aneTujieHa. ANCTHIICH, KaK HETPEACIbHBIIN yTIIEBOIOPOI, OIpesie-
JSIOT TI0 0OeCIBEUMBAaHMIO OPOMHOW BOABI M PacTBOpa INEpPMaHraHAaTa KajHs pH
MPOITYCKaHWH alleTHJIeHa Yepe3 3T PacTBOPHI.

= Bblunciennsi, CBsI3aHHbIE CO CTPOCHHEM AJKHHOB H AJIKCHOB
(1) | | Ompenienyte MPOCTPAHCTBEHOE CTPOSHNE MOJIEKYIT allETWIICHA U 3THJICHA U BBIYUCIUTE
(,1 | 4nCiIo G- U T-CBSA3EU B KAKIOW MOJIEKYJIE.
© Pemenue:
=" | a) [TockosbKy B MOJIEKYJIE 3TUJIEHA BCE ATOMBI PACIIOJIOKEHBI B OHOM IIIOCKOCTH, a
© B MOJIEKYJIE alleTUIICHA BJIOJIb IPSAMOM JIMHUU, TO MOJIEKYa 3THIEHA UMeeT ILIoC-
o KO€ CTPOEHHE, a MOJIEKYJIa alleTUIIeHa — JIMHEIHOE.
b) YuursiBast, uro noiiHas C=C CBsI3b COCTOUT U3 OXHOU G- (3) H\ /H
1 0J1HOH Tt-cBsA3H, a TpoiHasg C=C cBs3b — U3 OJJHOM G- U c=C
JIBYX T-CBSI3€H, TO M3 CTPYKTYPHBIX OpMYJ 3THIIEHA (2) H \H

u anetuiieHa (b) BEIUUCISIEM, YTO B MOJIEKYJIE STUJICHA
COJIEPXKUTCA 5C- U OJJHA T-CBSI3b, a B alleTWIEHE — 36- U
JIBE T-CBSA3H.
3agaya. Bripasure uncio 6(C-C) u o(C-H) cpaseit B monekyne ankuaa (CoHoan2)
IIOCPENICTBOM H.

(b) H-C=C-H

* Ayuxnuyeckue y2nego0opoobl, @ MOLEKYIAX KOMOPBIX MeNHCOY AMOMAMU Yerepooa
umeromcst 06e 080lHble CE53U, HA3BIBAIOMCS OUEHO8bIMU Yeresodopodamu. Hanp.,
1 2 3 4
CH,=CH-CH=CH: CH2=(|3—CH=CH2

OyTamuen-1,3 (auBUHWI)
CHj3 2-metun6yranuen-1,3 (u3onpen)

(MoHOMep mpupoAHOTO KayuyKa)

Ilo Mesicoynapoonoii nomenkaamype TUCHOBBIE YTIIEBOJOPOABI HA3BIBAIOT AIKA-
Ouenamu. 1lepBblil peacTaBuTens ankaaueHoB — nponaduen HoC=C=CH,, Bropoii
— oymaouen-1,3 CH,=CH-CH=CH, (muBunumn). CocTaB ankagucHOB, TAKXKE KaK U
ANKUHOB, BBIpaXkaeTcst obmieit dopmynoit CoHono (n > 3), a UX OTHOCHTENbHAs
MOJIEKYJIIpHAs Macca Beraucisiercst BeipakeHnneM My(CnHzn2) =14n — 2.

e IMBMHUN — NETKOCKMKAOLWMNCA OeCLUBETHBIN ra3, M3onpeH
GecLBeTHasi neTyyasi XXMaKoCTb.

JInist anmkaineHoB XapaKTEePHbI PEAKIIUK NPUCOCOUHEHUs U no¥y PU3
TTommmepusarueit Oyramuena-1,3 1 ero IpOU3BOIHBIX MOLYYa oM
BaXXHBIC KaAYUYKHU:

t, Kat.

nCH,=CH-CH=CH, —5 (-C
Oyramuen-1,3 oy

CH_ H2_)n

OBBII KAPIYK
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t, Kar.

nCH2=CH—(f=CH2 —_—> (—CHZ—CHICF—CHZ—),1
monper CH3 CH3;

U30MPEHOBBIN KayuyK
t, Kar.

nCH2=CH7(F=CH2 > (fCHszH=(FfCHr)n
xnoponpen~ Cl Cl
XJIOPOIPEHOBBIN Kayuyk
[pumenenne. /IuBUHMI, U30NIPEH U XJIOpONpeH (2-xy10pOyTaaueH-1,3) B kauec-
TBE MOHOMEPOB NMPUMEHSIOTCS B ITPOU3BOACTBE COOTBETCTBYIOIINUX KaydyKOB. JTH
Kay4yKH UCTOJB3YIOTCS B IIPOU3BOJCTBE aBTOMOOMIILHBIX IIIMH M Kamep, a TaKkKe
JIPYTHX PE3MHOBBIX M3ICIIHIA.

C chyCHblﬁ anbgerng © BUHUNaueTusieH ° waBeneBass KUCIioTa °
CUHTEeTUYEeCKMe Kayvyyku * peakuusa auMmepusaunm ¢ XriopornpeH *

_ MpumMeHeHMe 1 NnpoBepKa 3HAHUNU

1. Yto omiu004HO 1/ AJKHHOB?
A) conepxar Tpoitayto C=C cBs3b
B) ux cocras, TakKe KaK U COCTaB JAMEHOB, BBIPAXKAETCs OJHOM 001eit Gpopmyon
C) oTHOCUTeNIbHASA MOJIEKYJIIPHAs Macca BbIUHCIieTcs Gpopmynoit 14n — 2
D) B Mosexyie mepBoro mpeAacTaBUTENs BCE AaTOMBI PACIIONIOKEHBI B0 PSMOM
E) B anlerunene maccoBbie oTHomeHus nemenToB m(C):m(H) = 1:1.

2. 1o kakoii cxeMe aneTHJIeH MOJYYalOT U B MPOMBINLIEHHOCTH, H B JlaGopaTopuu?

A) CaCz+ H0 — B) ne¢pte ———> C) ALCs+ H0 —
TIAPOJIH3
D) C:Hs —3p> E)CH: L
3. YkaxxuTe Ha3BaHUS BellleCTB, 00Pa3yIOIIMXCS B peakusX 4, b U ¢, COOTBETCTBEHHO.
a. CoH, +2H-H — b. C:Hz + C:Ho— c. C2Hz + 2Br-Br —»
1. aTunen 2. 9TaH 3. 6eH301I
4. BUHUJIALCTUIICH 5. TeTpabpOMAITHIICH 6. 1,1,2,2-rerpabpomaTan

4. JIsisi mostyYyeHusi KAKMX BelIeCTB HENMOCPEACTBEHHO UCTIOJIB3YeTCsl aleTHIeH?
1. yKCyCHOTO ajpJierua 2. yKCyCHOW KUCIIOTHI 3. BUHWJIALlETWIeHa 4. BUHWIXJIOpUIA

5. CH:=CH-C=CH: Yro omu004HO A ajJKagueHa?

Hs
A) Ha3BIBAIOT H30TIPCHOM B) romonor muBuHmna  C) MOHOMEp MPUPOIHOTO KaydyKa
D) romosior 3TuiieHa E) o6pasyer nomaumep coctaa (CsHs)n

6. [Touemy rugpupoBaHne U OPOMHPOBaHMe alleTHJIEHA NPOTEKAaeT B /IBe CTaguu?
7. C noMOIIbI0 KAKHUX /IBYX BEIIECTB alleTHJIEH MOKHO OTJIMYUTh OT MeTaHa?

8. Boruncianre MmaccoByio 1010 (%) yriiepoaa B aneTujieHe.
9. B yeM oT/IMYMe rOpeHNs alleTHJIEHA HA BO3/AyXe OT ropenust Mmerana? C qeﬁ cBSI3aHO?
10. BoIuucianTe OTHOCHTEIbHYI0O MOJIEKYJISIPHYIO MAacCy aIKHHA, COdepiKa B

MoJiekyJie 10 atomoB yriaepoaa.
11. Ckoabko M> (H.y.) aueTHJIeHA MOKHO MOJY4HTh 13 80 KT Te
skaero 80% CaC:? M{(CaC) = 64.
12. /I noJIHOrO rMAPHPOBAHUS CMECH 3THJIEHA M aleT!
Ob1710 M3pacxonoBaHo 16 1 Boropoaa. Beruucinre 00b:



m L"VIKJ'IVI‘-IECKVIE YrnesoaorPoOAbl — ULUKITONAPA®UHbI U
APOMATUYECKUE YrNEBOOOPOAbI

1) —Kakoe MMHUManbHOE YMCIIO aTOMOB YrNepoAa MOXEeT COAepKaTLCS B MOieKyre
© ¢ 3aMKHyTOM yrnepoaHou uenbto?

U3 cxembr kimaccupukanum opraHnyeckux BemecTs (ctp.149) BaM n3BeCTHO, 4TO
IIUKJIOTeKCaH ¥ OEH30J1 OTHOCATCS K IUKJINYECKHM YIIEBOIOPOIAM.

\

HekoTopble xMmuyeckme cBoucTBa 6eH30Ma U LMKIorekcaHa
(Onbimbl ¢ 6eH30/10M MPOBOOUMb 8 8bIMSIXKHOM WKaghy!)

Ob6ecneyeHune: 2 capdoposble yalku, 4 npobupku, pactBop KMnO4, GpomHas Boaa,

CMWYKM, BEH30/, LIKIOreKcaH.

Xop paboTbl:

a) B ogHy us npobupok, coaepxaluyto 5-6 mn 6pomHow Boabl, HanevTte 2—3 mn 6eH3ona, a B
Apyryto, cogepxallyto 5-6 mn pasbaenenHoro pactBopa KMnO4 — cTonbko xe (2—3 mrn)
6eHsona. Obe NpobMpKM BCTPSIXHUTE 1 HabnoJanTe 3a CoOAePXMMbIM KaXaon Npobupku.
Te e onbITbl NPOBEANUTE C LIKIIOreKCaHOM U OTMETbTE CBOM HabnoaeHus.

b) B ogHy 13 ABYyx Yall HanenTe 2—3 MmN UMKIorekcaHa, B Apyryto — CTONbKO e 6eHsona

1 3axruTte obe xuakoctu. HabniopanTe 3a nnameHeMm.

O6cyauTte pe3ynbTraThbl.

— MameHsieTca nu useT 6pomHol Bogbl 1 pactBopa KMnO4 B npucytcteum 6eH3ona?

— A kak BNusieT UMKnorekcaH Ha okpacky 6pomMHon Bogbl n pactesopa KMnO4?

— Kakoe pasnuuue Bbl 3aMeTHnNN Npu ropeHun uuknorekcaHa n 6eHsona?

— l'opeHne BeH3ona Ha Bo3gyxe HAaNnoOMUHAET ropeHne MeTaHa unm xe auetuneHa?

* [Juxnuueckue yeneg000poobl, 8 MOAEKYAAX KOMOPLIX AMOMbL Y2nepood coeou-
HeHvl Medncdy OO0l OOUHAPHBIMU CEA3AMU, HA3LIBAIOMCS WUKIONAPApUHAMU.

Ilo Mesicoynapoonou nomenxiamype uKIonapa@uHbl HA3BIBAIOT YUKIOAIKA-
Hamu. [1epBoIif IpeACTaBUTENb MUKIOATKAHOB — yuxionponar C3He.

CocTaB IIMKJIOAIKAHOB TaK )K€, KaK U aJKEHOB, BRIPAXKAETCs OJIHOM 001Ieit op-
mysoit CoHan (n23), a X OTHOCHTENBHAS MOJEKYJISPHAs Macca BBIUMCISETCS W3
BbIpaKeHUd 14n.

* LinknonapadwuHel BCTpevatoTcs B cocTaBe HedTen, No3aToMy mx
MHOrAa HasblBalT HaghmeHosbIMU yrnesogopogamu. Bnepsele ux B coctaBe bGa-
KnHckon HedpTn (1883) oOHapyxun n nayunn ceorictea B.MapKOBHMKOB.

HaszBanus uukioaskaHoB 00pa3yroTcsl 3 HA3BaHUH aJKaHOB, C TEM K€ YUCIIO
aTOMOB YTJIEpO/Ia, YTO U B IUKJIE, C JOOABIICHNEM ITPUCTABKH “‘HUKI0”. Hanp

CH2 CHz ’

HC CH2
HC C
H.C H.C H.C H> H,C 2
nukJjonponan CsHe nukyo0ytan CsHs can CeHi2
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(a) WapocTepxHeBble
Moaenv Monekysn
LMKIioneHTaHa n
LMKrnorekcaHa

CsHio

o gusuveckum ceolicmeam UAKIOATKAHBI OXOXKU Ha alKaHbL [1o xumuueckum
ceolicmeam NUKIIOATKAHbI, TAKXKE, KaK U aJIKaHbl, MAIOAKTUBHBI.

Honyyenue. B MpoMBIIUTEHHOCTH IUKIOATKAHbI BBIIENSAIOT W3 (ppakumii HeTH.
IMukiorekcaH 1 €ro roMoJIOry NOIy4ar0T TaKXKe TUAPUPOBAHUEM APOMATUYECKUX YIJIE-

BOJAOPOIOB:

CeHs + 3H: —P5CeH s

OeH301 IUKJIOTCKCaH

HpnMeHeHne. HI/IKHOFGKC&H 1 METHUJIOUKIIOICKCAaH UCIIOJIB3YIOT JJIA ITOJIYUCHHUA
OeH3oja u TOJyOJia, a MOCJICAHNUE — B IMTPOU3BOJICTBE KpaCHTGJIefl " JICKApCTBCHHBIX
BCIICCTB. I_[I/IKJ'IOI'IpOHaH HOPUMCHACTCA B Ka4CCTBC HAPKO34a.

* Veneso0opoowi, monekyavl KOmopuvlx cooepiicanm 00HO Uil HECKONbKO OEH30/1b-
HbIX KOJleY, HA3bLBATOMCSL APOMAMUYECKUMU Y21€6000P00AMU VA apeHaAMU.

[Ipocreiimmm npeicTaBUTENEM apOMATHUECKUX YTIIEBOIOPOIOB SIBIISETCS H€H30.1
CsHe. B Monekyse 6eH3051a 6 aTOMOB yTiiepo/ia, pacoiarasich B OJHOM TIOCKOCTH,
00pa3ytoT npaBwiIbHBINA IiectuyronsHUK (b — 1). B Monekyne aTomsl yriepoaa
COETMHEHB MeXIy co00i OIWHApHOW G-CBA3BIO, KOTOpas B CXeMe YKa3aHa
npsMbIMH. Kpome 3Toro, Bce aToMBbI YIieposia COeqMHEHbI MeXAy co00i 01HO eau-
HOW 6-3JIEKTPOHHOM T-CBSI3bI0, YTO HAa CXEME IO0Ka3aHO OKPY)KHOCTBIO BHYTPH
mectuyroiabHuka (b — 2):

(b) CTpyKTypHbIE (1 H (2) (3) H
dopmyrnbl 1 | |
waposasimogens ~ H._ _C_ _H H_ C._ _H
MOneKyrbl (i‘ ? veya C C
6eHsona C C (I (|’|

H/ \(|:/ '\H 0 '«;\C/ ~i
|
H H

Benzon mony4aroT M3 MPOJYKTOB, 0Opa3ylOUIMXCsl MpH HepepaboTke HeDTH U
KaMEeHHOTO yTJIs (M3 KAMEHHOYTOJIBbHON CMOJTBI cTp.167).

®.A.Kekyie » Ero uccinenoBaHusi 0XBaTbIBalOT oGna“opraH
(1829-1896) CHHTE3a U TEOPETHYECKOH OpraHuye XUM
HeMmenxnit xumuk.| CUUTAI YIIEpOJA YETHIPEXBAJICHT
BBI€ TIPEUIOXKHII CTPOEHH!




* HasBaHue apomamuyeckue coeduHeHuUss UM AaHo No TOW npwu-
YMHe, YTO M3BECTHble MepBble NPeACTaBMTENM 3TOro kracca — copepxalime be-
30MbHOE AP0 — UMENMN NPUSTHBIV 3anax.

Bensoun — OecuBeTHas1, JieTydast, IETKOBOCIUIAMEHSFOILASICS )KHIIKOCTh C XapaKTep-
HBIM 3am1axoM. B Bozie He pacTtBopsiercs. [Ipu oxniaxxaeHnn oH MpeBpaiaeTcs B 6emyro
KPUCTAINIMUECKYIO Maccy ¢ TeMmepaTypoil miasnenus 5,5°C. Kunut mpu 80,1°C.
benzon u ero mapsl sdoeumsl. Ha BO3myxe TOPHUT KONOTSIIUM riamMeHeMm. He
oOecuBeYrBaeT OPOMHYIO BOAY M PACTBOD MEpMaHraHaTa Kajiusl.

IIpumenenue. beH307 HCHOIB3yeTCS B IMPOU3BOACTBE AHWIMHA, KpPACUTENEH,
pacTBOpUTEIIEH, CPEICTB 3alUThHI pACTECHUH.

Bobrunciienusi Ha OCHOBE YPABHEHHUS TOPeHHsT UKJIOATKAHA
st nosHOro CoxMranus 2 J1 (H.y.) ra3000pa3HOro yriieBo1opoia 3aTpayeHo 9 j1 Kucio-
poaa. Onpexnenure Gopmyty yrieBoaopoa, eciu rmpu 3ToM oopazosanock 6 1 CO,.
Pemenne:
[ockonbKky 0OBEMHBIE OTHOIICHHWS T'a30B B XOJIE PEAKIMU PaBHBI OTHOLICHHSM HX
CTEXHOMETPHYECKHX KOI((PHUIMEHTOB, TO YPaBHEHNE PEaKIIMH MOKHO 3aIMCaTh TaK:

2CHy + 90, — 6CO,+ 6H,O otctoga 2x=6; x=3 u 2y=12; y=6.

o6paseuy

Ipn x=3ny=6 ¢dopmyna yriesonopozaa oyner CsHe.

3amaya. CKOJIBKO JIMTPOB KHUCIIOPOJA MOTPEOYETCs ISl TIOIHOTO CKUranus 1 (H.y.)
nukro0yTana’?

* UMKNnoasnkaHbl ®* apeHbl ¢ 6eH30n * apomaTu4vyeckKkue coeguHeHwusd °

B 'rvvetietive v nposepka sanuin

1. Yo omm604HO Il HUKJIONaApapuHOB?

A) cocraB coorBercTBYeT 001ei popmyine CaHon

B) BcTpeuaroTcst B COCTaBe HEKOTOPBIX HedTei

C) oTHOCHUTENIEHBIE MOJIEKYJISIPHBIE MACChl BEIYHUCIISAIOT BEIpaXKeHHeM 14n

D) ux npocreiimas ¢popMmyIa, Kak U y alkeHOB, cooTBeTcTByeT CH2

E) B ux monekynax cronbko ke C—C cBsi3eil, CKOJIBKO B COOTBETCTBYIOIINX aJIKaHAX
2. Yka:kuTe BbIpaxeHue, He OTHOCsIIeecsl K OeH30.1y.

A) npu oXJIaXJIEHUU IPpeBpaliaeTcs B 0eIylo KpHCTaLINUECKYIO MacCy

B) nosy4arot u3 KaMEHHOYTOJIBHOM CMOJIBI

C) GecrBeTHas )KUIKOCTh D) B Bozie He pacTBOpseTCs E) ne simoBut
3. Yrto BepHO AJs1 nukjaonapadguna cocraa Cs;He?

1. Ha3bIBAIOT LUKJIONPONIAHOM 2. u30Mep IponuiIeHa

3. 1-if mpencTaBUTENb TOMOJIOTHYECKOTO Psia 4. B MOJIEKyJIE C

5. aromer C PacIoyIOXKCHBI B OZ[HOﬁ IJIIOCKOCTH 6. TIPUMCHSICT

4. Ilpu neruapUpOBaHUM IHUKJIOTeKcaHa odpazoBajoch 39 r GeH30J
(1.y.) Bojopoaa npu 3Tom Boiaeauiiock? Mi(CsHe)=78.

5. Beruuciure maccoByio 1010 (%) yriepoaa B 6eH3ojie u
yriiepoaa B MeTaHe u anetrwiene. Kakyio cBsa3b
yIJIepo/ia B YIi1eBOJA0PO/ie H 0CO0eHHOCThIO €ro ro
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m nPI/IPO,EI,HbIE NCTOYHUKUN YITNEBOOAOPOAOB U UX
NMEPEPABOTKA

€0 - Mouemy cxuraHue HedTH, NONYTHLIX HE(PTAHBLIX FA30B U KAMEHHOrO YrMisl He
@ cyYMTaeTCcs pauMoHanbHbIM CNOCOBOM X UCNONb30BaHUA?

BaxxHeHnMy HICTOYHUKAMU YTIIEBOIOPOIOB SIBISIIOTCS Hedmb, NPUPOOHbIL 243,
nOnymHyle He@pmsnvle 2a3vl U KAMEHHbIL Y20.Tb.

LRI [ a8 dDpakumoHHas neperoHkKa HedpTn

3Has, 4To TemnepaTypbl KMneHust pakummn Hedptn

yBENUUMBAIOTCA B pady GeH3MH—NUrponH—Kepo- 5 5521””5’2“"“‘

CVMH-Ta30MNb, YCTAHOBUTE COOTBETCTBUE MEXAY RONOHIG

HUMK 1 ppakumsamm X, Y, Z n K Ha cxeme, a Takke

OTBETbLTE Ha BOMPOChI: Hegpmo

— lNepBunyHas nepepaboTka HedpTM — Kakoe sBne-
HYe, PU3nYecKoe Unm xmmMmdeckoe?

— Kakas n3 cdpakuuii X, Y, Z n K cootBetcTByeT
6eH3nHoBOM hpakuun?

— CpepfHee uncno aToMoB yrrepoaa B More-
Kynax Kakon gpakuum — HambonbLuee?

-
HeghmsiHble
2asvl

Heghmb

Heghmv — macnsnuctas roproyasi )XKUAKOCTb OT Oyporo /0 4epHOro IBETa, CO
cnerrdruecknM 3amnaxoM. OHa serde Bozsl (0,73—0,971/Mi) u B Helt He pacTBoOpSI-
ercs. HedTh (chipast) COCTOMT M3 CMECH KHUIKHUX, TBEPABIX M ra3000pa3HbIX yTIie-
BOJIOpo0B. [To3TOMY OHa KHIIUT HE MPH NOCTOSHHOM TeMIieparype, a B HEKOTOpOM
TEMIIEpaTypHOM HHTEpBaJe.

CoctaB HepTn. B coctaB HedTH, HOOBIBaEMOW M3 Pa3IMYHBIX MECTOPOXKICHHH,
BXOJAT YITIEBOAOPOIbI TPEX U008 — ANKAHbI, YUKIOAIKAHbL (HagmeHbl) u apoma-
muueckue y2ne6o00poobL.

¢ COOTHOLUEHNE 3TUX TpPex BUOOB YINEBOAOPOAOB B HedTw,
[00bLITON 13 pa3nNNYHbIX MECTOPOXAEHWIN, HeoanHakoBo. Hanpumep, rpo3HeHckas u
epraHckass HedpTb GoraTbl ankaHamu, GakuMHcKass HepTb — LUMKNoankaHamu, a
TaTapcTaHckas HeTb — apomMaTM4eCcKMmM YrneBoAopoaamMu.

* B HacToswee Bpemsi 90% gobbiBaemor HedhTM UCMOMNb3YeTCs K
TOMnUMBO. NS nonyyeHust n3 HedpT! TEXHUYECKM LIEHHbIX MPOAYKTOB ee nepepab
TbIBaOT.

B npOMBINIIEHHOCTH OCYIIECTBIISIIOT JIBA THIIA TIepepabOTKH HEPT
u emopuynyio nepepadbomxky. lleppuunas nepepadoTka HedTH
[IMOHHOM IeperoHKe. DTOT MPOLIECC MTPOBOAT B peKmug
3TOM BBIICTISIOT — OEH3UHOBYIO, TUSPOUHOBYIO, KEPOC:
B ocratke ocraercs uepHast BS3Kas KHIKOCTb — Mazy'



[pn qucTmIIsInMY Ma3yTa IpU TOHIKEHHOM JIABJICHUH U3 HETO MOJIYYatoT CoJisi-
POBOE U CMA30UHBIE MACAA, NAPADUH U Ba3enuH, a Takxke eyopon. (I yopou — uepnas
meepoas macca, OCMalowascs nocie NEPecoHKU Mazyma).

O6nactv NpUMeHeHUs1 NPOAYKTOB nepepaboTkn HedpTy ( (... °C ) — TemnepaTypbl KuneHusi opakumin)

OeH3MH JIUTPOMH KEpOCHH | ra3oib napagua Ba3eIMH| TYyJpOH
(40-200°C) | (150-250°C) [(180-300°C)| (>275°C)
KaK aBHallM- |KaK Ju3eNb- |Kak aBHallU- |KaK AU- |IPOM3BOJICTBO BbIC- |B MeAu-| acdanbTu-
OHHOE U aBTO- | HOE TOIUIUBO |OHHOE TOM- |3€JIbHOE  |IIMX KapOOHOBBIX I1HE poBaHue
MOOHIIBHOE JIMBO TOIUTMBO | KHCJIOT, KapaH/a- Jopor
TOILTUBO IIeH, CIIMYEK U
cBeuel

Bbensun, oOpasyromuiics mpu NEPBUIHON epepaboTke HEPTH, COCTABIISIET BCETO
20% ot ucxomHoi HepTH. C LENBI0 YBEINYCHHUS BBIX0Ja OCH3WHA OCYIECTBISIOT
BMOPUYHYIO NEPepabOmKy.

BropuuHoii mepepaboTke MOABEPraroTCs, TIIaBHBIM 00pa3oM, Ma3ym, KepoCUH u
eazotinesas ¢ppaxyus. [Ipyu 3TOM MUPOKO UCTIONB3YIOT MPOLECCH MEPMULECKO20 U
Kamanumuiecko2o Kpekuued.

* [Ipoyecc obpazosanus yene6000p0o006 ¢ MEHbUUM YUCTOM AMOMO8 Yenepood 8
pe3yabmame pasznodfceHus yeneo0opoo0s ¢ DOIbUUM YUCIOM AMOMO8 yenepood,
HA3b1860€MCs KPEKUHZOM.

B 06oux Bumax KpekuHra yrieBoaoponsl coctasa Cio-Cag paznarariorcs Ha yrie-
BogOpoAbl OeH3MHOBOH (hpakiuu cocraBa Cs-Ci; (2). B pesynbpTare BEIXOA OcH3WHA
ynaercss moBbicuTh A0 70-80%. B Xome KaTranuTHYECKOro KpeKHMHra Hapsay C
PpeaKkMsAMH pa3ioKeHUs MPOTEKaloT U peakunu nzomepusanuu (b):

CHs~(CH,)14~CH; —'» CH;~(CH,)e~CH; + CH;—(CH,)s—CH=CH,

rexcagekan CisHz4 oktan CgHis okten CsHis

(@)

1 2 34 5 6
CH;3- CH, -CH-CH>—-CH,—CHj3
I

t, Kar.

CH;—~(CH,)s—CH; ———> (b)

H-TenTan
CH3; 3-MeTunrexcan (pa3BeTBIEHHbIH aTKaH)

B otnnume ot nepBudHON nepepaboTku HeTH B XOZ€ BTOPUYHON IepepaboTKH
MPOUCXOIAT XUMHUIECKUE TIPEBPAICHUS YTICBOIOPOIOB.

OkTaHoBoe uncno. OKmaHO80e YUCJ10 YNCITIEHHO XapakTepnsyeT 0emo-

HayuoHHyto ycmolvugocmpb 6eH3vHa. [leToHauus — si8/1eHue npexoe-
8peMeHHO020 8ocrIaMeHeHUs monsuea e dgueamerne. Ecnn oktaHoBoe
yncno 6eHanHa paBHO 95, TO 3TO 3HAYUT, YTO AETOHALMOHHAs CTOMKOCT!
aToro 6eH3nHa Takasi e, kak 4eTOHaLMOHHas CTOMKOCTb CMeCH,
awen n3 95% unsooktaHa n 5% H-rentaHa. Yem BblLLIE, OKTAHQBOE
TonnuBa, Tem Gonblue KO3aPULMEHT NONE3HOrO 4

* B ycoBepLueHCTBOBaHMM NPOLECCOB N
LeHUn KayecTBa HedTENPOAYKTOB U pauMoHanu3a
raHM4YecKkMx coeguHeHud  Bonbluas ponb np
xvmukam — KOcudy MamepanueBy, Anu K
AnueBy, ContaHy MexTtueBy, Mapky OdanvH
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Hama pecrnybnuka nmeer OonbpliMe 3amachl NMPHPOJHOTO ra3a M MOMYTHBIX
HEQTAHBIX Ta30B.

IIpupoanblii ra3 B o0CHOBHOM, cocTouT U3 MeTaHa (80—90%) u ero Gnmxaimmx
TOMOJIOTOB — d3TaHa, mpomaHa u OytaHa. OH WCHoONB3yeTcs B OBITY M IPOMBIII-
JICHHOCTH B KauecTBe TOIUMBa. OH TaKkKe SBISETCS HCTOYHUKOM CBIPbSI Il XMMH-
YeCKOW MPOMBIIIEHHOCTH (cTp. 153).

MonyTHbie HedTAHDBIE ra3bl WK 110 JABICHHEM PACTBOPCHBI B He(TH, WK
pacIoNoXKeHbl HaJl cioeM HeTH. B Mx cocraBe copepkaHne MeTaHa MEHbIIE, YeM
B IPUPOJHOM Tase, HO cozaepkaHue ero romojoroB (Co—Cs) — Oonbie. DTH Ta3bl
TaKXXe UCIIOJIb3YIOTCS KaK TOIUIMBO M KaK HCTOYHUKHA XUMHUYECKOTO ChIPBSI.

KamenHnsrit yromnp, SBISSICH TOIDIMBOM, OJJHOBPEMEHHO — UCTOYHUK XHMUYECKOTO
cbIpbsi. OCHOBHAs NepepaboTKa KAMEHHOTO YIJIsl COCTOUT B €T0 KOKCo8aHuu (THPo-
n3e), TO ecTh B HarpeBaHUM 0e3 10ocTyna Bo3ayxa npu temmeparype 1000—1200°C.
B xoze kokcoBaHuUsI 00pa3ylOTCs CIEAYIOIINE OCHOBHBIE (DPAKLUKN — KOKC, KAMEH-
HOY20bHASL CMONA, AMMUAYHASI 600A U KOKCOBYIIL 2d3.

U (*)paKLWIOHHaﬂ AUNCTUNNAUUNA * KOEeKUHT * KOKCOBaHue *

— MpumeHeHWe n NnpoBepkKa 3HaHU

1. Kakwue yriieBo1opoabl NpeuMylIeCTBEHHO coiepkaTcs B 0aknHCcKoM HepTH?
A) ankaHbl B) anxenst C) apenst D) ankunsl E) muxnonapaduHsl

2. YTo ommG0o4YHO AJI5 PUPOJAHOTO ra3a?
A) B Asep0aiikaHe HUMEIOTCs OOJIBIINE 3aIachl
B) HCTOYHMK CBIPbSL UL XUMUYECKOH IIPOMBIIIIEHHOCTH
C) ucnonb3yercs B MAPTEHOBCKUX M IOMEHHBIX MeYax
D) ucnons3yercs B ObITY U KOTEJIBHAX
E) xpome MeTaHa TakKe COIEPKUT ITaH, PONaH 1 OyTaH

3. Ykaxute BepHble BbicKa3bIBaHusl. [Ipu nepBuyHoii nepepadorke HedTH ...
1. mpotexaroT GU3nUECKHE IPOLECCHI
2. IPOLIECC OCYIIECTRISIOT B PEKTH(PUKAIIMOHHOM KOJIOHHE
3. hpakimy NeperoHsrOTCs MpY Pa3IndHbIX TEMIIEpaTypax
4. B ocTaTke OCTaeTCsi Ma3yT
5. BeIX0J1 OeH3uHa coctaBisieT ~ 20%

4. Yka:kuTe BbIpaKeHHsl, OTHOCSIIHECS K MPoLeccy KPeKHHra.
1. OCYIIECTBIAIOT ABYMSI CIIOCOOaMU
2. IO3BOJISIET TIOBBICUTE BBIXOJ Oen3nHa 10 70-80%
3. B X0Jie mpoliecca NPOTeKarT PEaKLuy Pa3ioKeHHs '

5. C kakoii e/ b0 IPOBOAMTCS BTOPUYHAA NepepadoTka HedpTH?
6. CMech KaKHX JBYX YIJIeBOJOPOAOB HCIOJIb3YyeTCsl B KauecTBe 3TajI0Ha
OKTAHOBOI0 YU CJIA TOILIUB?
7. Hanumure pedepar 00 aepodaiiizkaHCKUX XUMHKAX, 1T HBIX
v .

H
yr.



L] ososwanune sananns

1. Yto ommbo4HO A1 MeTaHa?
A) mpuMeHseTcsl B Ka4eCTBE TOILUTUBA
B) ucnione3yerces s moydeHus pacTBOpUTENEH
C) ero MosneKyiia UIMeeT TeTpa’IpuIecKoe CTPOCHHE
D) conmepxut o macce 25% H u 75% C
E) B ero mosnekyie uMeroTcs 4 HEMoOJSIPHbIE KOBAJICHTHBIC CBSI3H

2. Yto omrn604HO 1JIs1 3THIIEHA?
A) MOXXHO MOJYyYHUTh U3 STaHA B) Morekyia IMeeT HeIUIOCKOE CTPOCHHUE
C) obpazyet nonmaTHIICH D) BcTynaeT B peakimio TuApaTanuu
E) siBisieTcst HenpeebHBIM  YTIICBOJOPOAOM

3. Onpenesnre Gpopmy.ty ajKeHa, INIOTHOCTH NIAPOB 10 BOJOPOAY KOTOPOro paBHa 35.
A) C4Hs B) CsHio C) C¢Hiz D) CsHs E) C/Hi4

4. Yo BepHO JIs alleTUJIeHa?
1. MoJleKyJia UMeeT JIMHEHHOe CTpOeHNE 2. ¢ BOJIO# 00pa3yeT aleraibIerus
3. 1 moms ero ¢ 2-ms1 moab H, o6pa3yer 3taH 4. MOXHO IOITyYUTh U3 KapOuaa KaabIus
5. Ha BO3[yXe FOPUT KONTAIIUM IUTAMEHEM 6. MOKHO IOJyYHUTh U3 METaHa

5. Yto omn6o4Ho 1151 6€H30J1a M NMKJIONponaHa?
A) MOJIEKYJIBI UMEIOT 3aMKHYTBIE YTJIEPO/IHBIE LIETH
B) cocras ozHOTO M3 HUX cooTBeTCTBYET 001IeH popmyne CyHan
C) B MoJIeKyJIe OJJHOTO U3 HUX IIPUCYTCTBYIOT TOJIBKO G-CBSI3H
D) napsl 01HOTO U3 HUX SIIOBUTHI
E) 00a oTHOCSTCS K apOMAaTHYECKUM YTJIEBOIOPOAAM

6. OnpenesuTe BepHble BHICKA3bIBAHMSI.
1. mepBuYHAasA nepepaboTka HePTH — GUINIECKU TIPoIIece
2. B X0Jle BTOPUYHOMH IepepaboTKi He(hTH MPOTEKAIOT XMMHYECKUE IPOLIECCHI
3. IIpu KpEeKUHIe KpyMHbIe MOJICKYJIBl pacIafaloTcsl Ha MEJIKHE MOJIEKYJIbI
4. OCHOBHas L1eJIb BTOPUYHOH IepepabOTKU — MOBBICHTH BBIXO]] OCH3MHA
5. GeH3uHOBYIO (ppakuuio 00paszyroT yrieBoopo sl coctaBa Cio-Cis

7. HepermumTe CXE€MbI B T€ETPaAb M 3aBEPIINTE UX.

1. CHy + H,0 22, 2. CH,=CH; + H,0 _“%*r
3. CH,=CH; + [O] + H,O KM—HO“) 4. CH=CH + HC] bk
5.CH=CH + H,0 _1&594 6. CeHg + 3H, oD,

8. Ilpu MOJIHOM CKUTAHUH aJIKaHA Koau4decTBOM 0,05 Mo/Ib OBLT IOJIy4eH YIIeKHUCIbLif
ra3 oobemom 3,36 a1 (1.y.). Onpeaeante ¢popmyay ajJKaHa.

9. MepenuunTe CXeMy B TeTpajb, ypaBHsiiTe ee u mox dopmyroifuxiof se
HAIMUIIUTE €ro MaccCy, BbIPA’KCHHYI0 IIOCPEACTBOM YHCJIa aTOMO MO (Y N
My(O2) = 32, Mi(CO) = 44, Mi(H,0) = 18.

CHyp + 0O, —» CO; + HO

10. Onpegenure MOJIEKyJSIPHYI0 GOPMYJTy ATKH CJ1M M3BECTHO, YTO 1J1s
THAPUPOBAHHUSA €ro 2,7 I ObLI10 H3PACX0I0BAHO A0POoJa.



KUCNOPOAOCOAEPXALLUUE N ASOTCOAEPXALLUE
NPOU3BOAHLIE YIMEBOOAOPOOOB

B stoli rnaBe u3 KHCJIOPOACOACPKAIIUX TPOU3BOAHBIX YITICBOAOPOAOB Bbl O3HA-
KOMUTECH CO cnupmamu, Kap6OH06blMu Kuciomamu, CJOHCHbIMU 3@11]9(1]1/11/! u yeneeo-
daMu, a U3 a30TCOACPKAIUX TPOU3BOAHBIX — C AMUHOKUCIOMAaMU U benkamu.

m nPEﬂEJ'IbeIE CMUPTbI. 3TAHON, 3TUNEHITIUKOINb U
rMUUEPUH

= — B kakom BeluecTBe pacTBOPAIOT NOA ANsi NPUroTOBNEHUS NOAHOW HAaCTOWKN?
— Kakoe opraHuyeckoe BellecTBo obpa3yeTcs npu 6poxeHun pykTos?

AesaTeNnbHOCTb Okucnenue atunosoro cnupta okcuaom meau(ll)

\

O6Gecne4yeHue: MegHas cnvparb, CIMPTOBKA, CMWYKK, NPOOMpKa C 3TUMOBBLIM CMIMPTOM,
LTaTuB.

Xop paboTbi: PackanuTte MegHyto cnupanb Ha NiiaMmeHn CIMPTOBKK 0 TEX NOP, NoKa
€€ NOBEePXHOCTb HEe NMOKPOETCS YEPHLIM HanNeToM, U B HarpeToM COCTOSIHUW, ONYCTUTE B
3TUnoBbIV cnupT. Habniogante 3a nponcxogsaimm.

O6cyauTe pe3ynbTaThbl: \ !

— MNoyemy cnnpanb Npu HarpeBaHUn :
NOKPbINach YepHbIM HaneTom?

— YT0 NponcxoauT ¢ YepHbIM HaNeToMm, korga cnuparb : L
onyckatoT B cnupT? Noyemy 910 nponcxoaut?

— Y10 yyBCTBYETE, KOrAa NOAroOHAETe BO3ayX - % 24
PYKOW OT BbIXxOAa Npobupkm K HOCy?

— Kakve npusHaku XMMmM4eckon peakumm Bbl = - c -
Habnoaanu B XoA4e OKUCINEHNs 3TUNOBOro cnupTa? STHIIOBEIH CrIHpT

* [Ipou3600Hbie npedenbHbix y2ne000po00s, 8 MOAEKYIAX KOMOPbIX OOUH UIU
HeCKOIbKO amomo8 6000po0a 3ameuensl Ha eudpoxcunvrvie (OH) epynnvi, nazviga-
10MCsl NPEeOeNbHBIMU CRUPMAMU.

OnHoaToMHBIE IPEAENbHBIC CIUPTHI COAEPKAT B cBoeM cocTase ogny OH rpyn-
My, ¥ TIO3TOMY MX cocTaB BbIpaxkaror obmieir (opmyrnoit R-OH mm C,HoniOH.
[IpocTedmuMu UX MPEACTABUTEISIMU SIBIISTIOTCS MEMUI0BLILL CRUPI UTU MEMAHOT —
CH30H u smunoswiti cnupm unu smanon — C;HsOH:

i o

- |

H—(ll—OH H—|C—(lJ—OH
H (*] () H H
MeTPIJ'lOBbIﬁ Cl'[I/IpT WM METAanOJI 3TPIHOBbIﬁ C ni ' TAHOJI
(a) CTpyKTypHble (hopMYyribl 1 LLIAPOCTEPXHEBLIE MOAENM Kyn MEeTUIoBOro 1 aTu
CnMpTOB
e maBa9- Kucnopo.qco.qep)i(au.me n TCO, wue BOAHbLIE

yrnesogoponoB °



IHosyyenne. DTaHON MOMYYarOT B OCHOBHOM THJApaTallied 3TUJIEHA B MPHUCYT-

CTBHU KaTajiM3aTopa:
t, Kart.

H,C=CH, + HHOH ——> CH3;—CH,OH
STUIIEH 3TaHOI
DTaHOJI TOJIYYAIOT TAKKE OPOIKEHUEM CAXAPUCTBIX BELIECTB, COIEPIKAIIMX B CBO-
€M COCTaBe IIIFOKO3y WJIH OCTATKHU TIIFOKO3bI (B IPUCYTCTBUM JPOXIKEBBIX TPUOKOB):

C6H120¢(rmoxosa) — PP >, HOH + 2C0,7T

Duznyeckue CBOHCTBA. Dmanon (BuHHbLU cnupm) — becysemHasn HCUOKOCHb C
(XapakTepHBIM) aJTKOTOJIGHEIM 3aIaxoM, KUTsmas mpu 78°C; JIeTKO BOCTUIAMEHSIETCS.
OH Jierye BOZBI M C BOJOH CMEIIMBAETCA B JIFOOBIX COOTHOIICHHUAX. MHOTHe opra-
HUYECKHE BEIIECTBA XOPOIIIO PACTBOPSIIOTCS B HEM.

DTaHOJ — BEMIECTBO, 00JIaMatolIee HApKOTHIECKUM AeicTBrEM. J[71st TOro, 9T00bBI
HE yIOTPeOIsIM BHYTPb 3TUJIOBBIN CIIUPT, UCIOJIBb3YEMBIH JUIsl TEXHUYECKUX HY KT, K
HEMY TOO0aBIISIOT TUIOXO MAaXHYIIHE M KpacsIirie BEmecTBa. Takol CITUPT HA3bIBAIOT
Odenamypamom. PactBop cnmpTa, conepxantuii 96% crmpta u 4% BOABI, HA3bIBAIOT
MEOUYUHCKUM CRUPIOM.

Xumuueckne cpoiictea. [Ipu temnepatype Boie 140°C B mpuUCYTCTBUHM KOH-
[IEHTPUPOBAHHOW CEPHOM KHUCIOTHI 3TaHOJ JIETHAPATHPYETCS, 00pa3yst STHIIEH:

C,HsOH t>140° C, H,SO 4 (KoHIL.) CH,=CH, + H,0
3TaHOJ’I Ha BOBI[yXC I‘OpI/IT CHa603aMCTHHM CHUHCBATLIM IIJIAMCHCM .
C>HsOH + 30, —£52C0,T + 3H,0

[Ipu cnabom HarpeBanuu ¢ okcuaoMm menu(ll) sTaHONM OKHCHSETCS B YKCYCHbLU
anvoezud, 00IaTATOIINN HETIPUATHBIM 3aIIaXOM:

0

Va

CH;~CH»-OH + CuO —'> CHy;—C{  + Cu + H,0
H

3TaHOJ YKCYCHBIH aJbJeTH ]

Bbrunciienusi, CBSI3aHHbIE C COCTABOM CIIUPTOB
BrIpasute OTHOCHTENBHYIO MOJICKYJISIpHYIO Maccy crupToB ChHawriOH mocpenctsom
YHCciIa aTOMOB yriieposia B Monekyie (n). A(C)=12, A(O)=16, A(H)=1.
Pemenue:
YuuteiBas 3HaUCHHUA A, IEMEHTOB U MX MHAEKCOB B BbIpakeHUH M (CyHan1OH),
BBIpa3uM M; CIUPTOB MOCPEICTBOM 71

My(CiH2a+1OH) = 12:n+ 1(2n+1) + 16+1 = 14n + 18
3anaua. Onpezenure GopMyIty HPEIETHHOTO OJHOATOMHOTO CrpEa0,5 MOfib KOTOPOT
HMEET Maccy, paBHyl0 23 T.
CT. CKOI'O

T

o6paseuy

IIpumeHnenune. DTUIIOBBII COMPT MPUMEHSAETCS B IPOU3B
KaydyKa, IUIACTMACC, IyXOB, JIEKAPCTB, JIAKOB U aJIKOT
OH ucnosb3yercs U1 KOHCEPBUPOBaHUS aHATOMIMECKUX UHe
— U1t Ie3UH(EKIUHN KOXKHU, PUTOTOBICHHUS HAC %
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g,

i)
-

Memanon — ouensv a006umas, o0ANAOIIAS XapaKTEPHBIM AIKOTOJIHLHBIM 3aria-
XOM, OeclBeTHas KUIKOCTh, KUTsmas npu 68°C; ¢ BOJOW CMENTUBAETCS B JIFOOBIX
COOTHOIIIEHUAX.

IIpenensHble cnupTel, coaepkamue Ase U Tpu OH rpynmsl, Ha3bIBaIOTCS COOT-
BETCTBEHHO, 08YXAMOMHBIMU U MpexamomHuuimu chupmanu. [Ipocteiimmum npea-
CTaBUTEJIEM [IBYXaTOMHBIX CIIUPTOB SIBIACTCS IMILIEHSIUKOIb, A TPEXAaTOMHBIX
2NUYEPUH.

1 2 3 )
|CHz — lCH2 CHz—(liH—(|,‘I 12
OH OH OH OH OH N 9

STUJICHIIUKONb (ITaH Ho-1,2) runepuH (nponanTpuon-1,2,3)

(b) CTpyKTypHble (hopMyribl 1 LLIAPOCTEPKHEBLIE MOAENM MOMEKYN 3TUIMEHITIMKONS 1 rruuepuHa

e JTuneHrnukonb — 6ecuBeTHasi, cuponoobpasHas, cnagkas Ha
BKYC M 0MeHb ss0osumasi xxudkocms. B Bode 1 3TaHOMe XOpoLo pacTBopsieTcs.

[TockonbKy BOIHBIE paCTBOPHI STUIICHTIIMKOJA HE 3aMEP3ar0T IPU TeMIIepaTypax
3HaunTeNsHO HIke 0°C, TO OHHM 3UMOW MPUMEHSIOTCS B PalHaToOpax aBTOMOOHIICH,
TPaKTOPOB W JIp. MEXaHW3MOB B Ka4E€CTBE aHMUPDPUIA — HE3AMEPIAIOUUX OXILAMHC-
oarouwux HcuoKocmel.

e [nunuepuH — GecupeTHasi, cuponoobpasHas, cragkasi Ha BKyc,
BA3Kas U MMrPOCKOMNMYHAs XUAKOCTb. C BOAON CMELLNBAETCS B NOOLIX COOTHOLLEHMSIX.
MUUEpVH, B OTNINYME OT STUMEHTTIMKONS, He AOOBUT.

I'muuepuH npuMeHsieTcs: A1 NOJTy4YeHHUs] HUTPOITHLIEepHHa (TPUHUTpATa TIIMLe-
puHa) u auHaMuTa. OH UCTIOIB3yeTCs TaKkKe B MapProMepuu U METUIHE (B BUIE
Maseil) 715 IpUAaHUsI MATKOCTH KOXKe, B KO’KEBEHHOM MTPOM3BOJCTBE — ISl IPEAO-
XPaHEHUs KOXK OT BBICBIXaHMS, & TAK)KE B IPOU3BOJICTBE MbUIA. 1%-HBII CIMPTOBOI
pacTBOp HHUTPOIJIMIIEPUHA PUMEHSIOT B Kadec-
TBE COCYJIOPACUIMPSIOIIET0 CPEACTBA MPHU CEp-

2auyepurn. -~ .
\ JIEYHO-COCYIUCTHIX 3a00JICBAHUSX.
( P R
& Onpenenenne. OnpeseneHne TIUIEPUHA U 3
B NICHTMKOJIA Kak MHOTOATOMHBIX GIHpT
0CadoK | : BBIBACTCS HA MX CIIOCOOHOCTH 00P
CuOH» TBOPBI SPKO-CHHETO LIBETA IT

CO CBEXEIOJIYUECHHBIM QCaJIK

(c) OBbpasoBaHue APKO-CUHETO u(Il) (). 00
pacTteopa A - Lonoa
2UOPOKCUOOM Me

° rnaea 9 ¢ Kucnopoacogepxaiwme n TCO

yrnesogoponoB °



¢ 9TaHON * MeTaHoN * Aerngpartauma n oKucrnieHue 3taHona ¢
STUNEHITINKOSb * NMUUEPUH *

_ NMpumeHeHMe ¥ NpoBepKa 3HAHUM

1. YKaxkuTe olin004YHOE BbICKA3bIBaHHE.

A) METaHOJT ¥ ITAHOJI C BOJIOI CMENIMBAIOTCS B JTIFOOBIX COOTHOLICHUSIX
B) atanon — romosor MeraHosna

C) MeTaHOJI OYeHb STOBUT

D) 1o 3amaxy MeTaHOJI Pe3KO OTJIMYASTCs OT ITaHOJIa

E) sTanon kunut npu 6osiee BHICOKO# TeMreparype, 4eM METaHOI

2. C noMoLIbI0 KAKOI0 BelleCTBA MHOT0ATOMHBIE CIIUPTHI OTINYAIOT OT OAHOATOMHBIX ?

A) HOCH.CH.OH B) HOCHz(liHCHzOH C) C:HsOH
OH
D) CH;OH E) Cu(OH):

3. YkaxuTe cXeMbl 10JIy4eHHsI 3THJIOBOIO CIIUPTA.

t. .
1. C6H1206(rmo]<03a) M) 2. CHsa+ HOH &)

t, KaT. t, KaT.

3. CH,=CH,+ HOH 4. CH=CH + HOH

4. 3aBepIuTe cXeMbI peaKIuii.

1>140° C,H2S04 (xoni)

1. C:HsOH 2.CaC;+ H20 >

t
3. Al4Cs; + H2 O > 4. CH3CH20H + CuO ——
5. CocraBbTe ypaBHeHHsI TOPEHHSI THIEHIJTHKOIS U [INIEPUHA.
6. MoryT Ji MeKIy MOJIEKYJIAMH ITAHOJIa BOSHUKHYTH BOIOPOIHbIe cBsizu? OTBeT 000CHYiiTe.

7. IloyeMy 3THJICHIJIMKO/Ib KUIIUT NpHU 0oJiee BLICOKON TeMIiepaType, 4eM 3TaHoJ1?

8. [lepeuncante 001acTH MPUMEHEHUS TJIMIEPUHA.

9. OTHOCHTE/JIbHAS MOJICKY/JISPHAs MAacca OJHOATOMHOIO IpeAe/bHOro cnupra pasHa 88.
OnpeneauTe MaccoBbie OTHOLICHHUS 31eMEHTOB (Mc:Mu:Mo) B 3ITOM CIUpPTe.

10. Ck0/1bKO KHJIOTrPaMMOB 3THJIOBOI0 CIMPTA MOXKHO NOJYYUTh NPH Opo:keHnH GpyKTOB
maccoii 0,5 T, cogep:kammmux B cBoeM coctaBe 54% ruaoko3bl? Mi(CsHi20s) = 180,

M(C:H5OH) = 46.
\
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m nPE,EI,EJ'IbeIE ANbAOErnabl. YKCYCHbIW ANbOErNA

f'*m — Kakoe BeliecTBO npumMeHsdeTcsa AnA coxpaHeHUsa aHaTOMUYeCKUX npenapaTOB?
[ 4

* [Ipou3600Hbvle npedenvubix y2ne6000pooos, 8 MOﬂngzax KOMOpbIX y2ne6000-
-

POOHDL PAOUKAT CEA3AH C ANbOe2UOHOU ePYNNOU GC(H), HA3b18AIOMCS NPEOeIb-
Hblmu anvoecudamu. Hanpumep:

0
H3C—cfH

MypaBbHHBIIT anbaeru] (hopManbIeri) YKCYCHBIH aJIb/ieruy (aleTaIbIerum)

[
OkucneHue anbgernpgoB rugpokcugom megu(ll)
\

O6ecneyeHue: wWratue, npobupka, cnuptoska, Cu(OH)2, npobupkoaepxartens, aueTanb-
nerng.

Xop paboTbl: B npobupky co ceexeocaXaeHHbIM MTMAPOKCMO0M

meau(ll) HaneTe cTonbko aueTanbaeriaa, YTobbl ocagok
m NOKPBINCS XUAKOCTbIO, 3aTEM HarpenTe NpobupKy 1 HabnoganTe
=
(@

T \Ln 33 NPOUCXOAALLUMU U3MEHEHNAMM.
- \ O6cyauTe pesynbTarhbl:

&) — Y10 NpovcxoauT Npy HarpeBaHNM COAEPXKUMOro NPOBUPKN?

— Okuncnexve aueTtanbaernga npoTekaeT B OAHY Unn B ABe
{ : ctagum? MNoyemy Bbl Tak gymaete?
C 4 — B kakyto doyHKUMOHaMNbHYIO rpynmny oKMcnseTcs anbgerna-
: ] Has rpynna?

L — Nepeuncnute BHeLLHWE NPU3HAKN peakLnu.

Oomast popmyna anpaerunoB: R — CHO; ToabKO B MypaBEUHOM ajIbJIETHAE allb-

neruaHas rpymnna ceszana ¢ aromoMm H: H-CHO. I'pynmna >C=0 Ha3biBaetcs xapbo-
HUTbHOUL 2PYRNON.

Hoayuyenne. AneranpIeruy MojyqdaoT OKHCICHUEM STHIIOBOTO CIHPTa OKCH-
oM meau(1l), mo peakmmu KydepoBa — ruaparanueii aneTuiaeHa u JIp. Crmoco0aMu:

CH;CH,OH + CuO —5CH;CHO + Cu + H,O

CH=CH + HOH —*°*, CH;- CHO P
dusnyecKkue CBOMCTBA. AlleTalbIeru] — OeclBeTHas, JETyYa
008umas JKUIKOCTb C PE3KUM 3arIaxoM.

* dopmanbaerma — 40BUTbIN
Ha3blBaloT hopmanmHom.

rnaea 9 « Kucnopopacopepxaiue u

TCO,
yrnesogoponoB °



XumMuyecKue cBOMCTBA. AlLlCTaNbIEIU]l BCTYNIACT B PEAKLUU OKUCTEHUS U NpU-
coeounenus. Hammpumep, mpu JIeHCTBHM aMMHAYHOTO pacTBopa okcuza cepedpa(l)
(Ag:O B Bome He pacTBOpSAETCs), aleTaIbJCTH] JErKO OKHCISIETCS B YKCYCHYIO
KucIoTy. Peakius aTa Ha3bIBaeTCs peakyuell ‘cepeOpsinozo 3epkaia’”

CHsCHO

i | cepeOpsiHOe

|

(a) Onpegenenue 3epKao
anbaernaos peakumei .

“cepebpsiHoro 3epkana”

Ag,0+NHs(p-p.)

0 0
CH3—cfH + Ag,0 NI, CH3—chH +2Ag] (2)

peakius “‘cepeOpsHOro 3epkana’
[Ipu cnabom HarpeBaHWM YKCYCHBIM abJETHI OKHUCIIAETCS U CO CBEKEOCaXIeH-

HEIM ruapokcuaoM meau(1l):
CH;CHO + Cu(OH), — CH3;COOH + CuOH{ +H,O (b)

JKEJITBIA 0CaioK

2CuOH —5 CwOd + H0

KPacCHBIHA 0CaJI0K
O06e peakuuu (2, b) UCIIONB3YIOTCS 07151 ONpedeneHus arboecudos.
AJbzieTHIBI TOPST, 00pa3ysl yIIeKHUCIBIA Ta3 U BOJY:

2CH;CHO + 50, —» 4C0, + 4H,0

HpI/ICOG,Z[I/IHHH BOAOPOA, aJIbACTUBLI s0ccmarnasiusaromcs 10 CliIMpToB:

0
/ .
R-CT + Hy =L, R—CH;-OH

aIbICTH/I CIHUPT

Bl:l‘ll/lc.l'lel-lﬂﬂ, CBsAI3aHHbIC C COCTABOM AJIbJAECIrujioB

BeIpasute OTHOCHTENBbHYIO MOIEKYAPHYIO MacCy MpeleibHbIX — albAeTHI0B
CnHa2n+1CHO nocpescTBoM urcnia aTOMOB yriieposia (n) B aIKWIBHOM paJiiKaie. : 3

A(C)=12, A{0)=16, A(H)=I.
Pemienue: Y
V4uTHIBAs 3HAYEHUS A, JIEMEHTOB U UX MHAECKCOB B BHIPAKCHH (Cn ,
BBIPA3UM M, aJIbJIETHIOB TIOCPEACTBOM 71:
Mi(CyHznt1CHO) = 12'n + 1(2n+1) + 12l + 16 = 14n
; oro T

o6paseuy

3apaua. Onpenenute GopMyity IperenbHOrO eruzia MOJIb K
Maccy, paBHy!o 8,8 T.
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IMpumenenue. 13 yKCyCHOTO abjeruia Mmoay4arT YKCYCHYIO KHUCIIOTY, IJ1acT-
MAacChI U JICKAPCTBCHHBIC MIpCHiapaThl.

dopmManbplierui UCIOIb3yeTCS B MPOU3BOJCTBE PA3IMYHBIX CMOJ, KpacHUTEIeH,
JIEKapCTBEHHBIX TpenapaToB. OH MpUMEHSIeTCs Jisl TyOJIeHUsT KO, KOHCEPBUPOBa-
HUSl aHATOMHYECKHUX TPEnapaToB, Ae3WH(EKINH XUPYPTHUECKIX WHCTPYMEHTOB, a
TaKXe MPU IPOTPABIMBAHUHU CEMSH MIEPE] TOCEBOM.

Omnpenesnenne. Onpe/eeHne aabJACTHI0B OCHOBBIBAETCS HA X OKHUCICHUU 110
peaknuu “cepeOpsTHOTo 3epKana’ U CBeXKEOCAXKACHHBIM THapokcuoM Memu(1l).

* anbaervaHasi U Kap6oHUbHAA rpynnbl * KA4eCTBEHHbIE peakuumn
anbpernpoB ¢ peakuus “cepebpsiHoro sepkana”

- MpumeHeHMe ¥ NpoBepka 3HAHUM

1. Kakue coeauHeHust MOKHO pacno3HaTh ruapokcuaom megu(Il)?
A) MeTaHanb, aneTuiIeH, OEH301
B) rimuepus, aneTuieH, 3TaHOI
C) raMuepuH, dTaHalb, 3THICHIJIAKOIb
D) sTaHou, riunepuH, MeTaHallb
E) merananp, 3TaHanb, MpONaHOI

2. 3aBepane CXEMbI U ONPEAC/IUTE PCAKIIHA BOCCTAHOBJICHUA AJIB/ICTH/10B.

1. CH;CHO + Cu(OH), ——

2. HCHO + Ag,0 —* N

3. CH;CHO + Ag,0 - N2

t, Kart.

4. HCHO + Ha

3. YUTo BepHO 115 ONpe/ieJieHHs] YKCYCHOT0 anbaernaa ruapoxcuaom meau(Il)?
1. oOpasyercst KpacHBIN OcaioK

. o0pasyercst KapOOHOBasI KUCIIOTA

. IPOTEKAET peaKiyus NPUCOEANHEHHS

. IPOTEKAET PeaKINsl OKUCIECHUS

. 00pasyercst MeTalIu4YecKast Me/ib

(L SNV I \S ]

4. IToyemy yKCYCHBIIi a/IbJern/]l BCTYNAeT B PEAKIUI0 PHCOeTUHEHUA?
5. Ilepeuuncaure 001aCTH MPUMEHEHUS] MyPAaBbHHOT0 M YKCYCHOT'0 aJIbJIerH/A.

6. CKOJIbKO rpaMMOB YKCYCHOTO aJIbJIerH/1a MOKHO MOJYYHTh U3 78 I' aneTH/IeHa no peak-
nuu Kyueposa? M:(C2Hz) = 26, M:(CH3CHO) = 44.

7. CKOJIBKO IPaMMOB YKCYCHOH KHCJOTHI MOKHO NMOJYYHUTH OKUCJIeHHEM 66 I YKCYCHO
anpaeruga’? Beixox kucaorsl coctaBiaseT 90%. M (CH3;CHO) = 44, M;((”COO = 60.
* rnaea 9 « Kucnopogcopepxaiue u TCO wme BOAHbIe 175
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KAPEOHOBbIE KUCNOTbI. YKCYCHAA KACJIOTA U BbICLUUE
KAPBOHOBbIE KUCJIOTbI

— Kakoe BellecTBO UCNONb3yHOT B ObITY AN yAaneHUs Hakunu?
¢ - Kakoe BelLuecTBO NPMMEHSAETCA KaK NpUnpaBa K NuLle U Kak KOHCepBaHT?

» Opeanuyeckue coeOUHeHUsl, 8 MONEKYIAX KOMOPbIX Yeae8000POOHbIL PAOUKAT
C83aH ¢ 00HOU unu Heckoabkumu xapookcuronvimu (—COOH) epynnamu, Hazviga-
10Mcsl KapOoHOBbIMU KUCTOMAMUL.

I[Mpocreiimmm npencTaBUTeIeM NPEEIbHBIX OAHOOCHOBHBIX (COEpIKALUX OHY —
COOH rpyriy) KapOOHOBBIX KUCIIOT SIBJISTFOTCS MypPABbUHASA Y YKCYCHASL KUCTOMbI:

0)

= =
H—c?Z : CH:—CZ
OH
MypaBbHHAs (METaHOBas) KACIOTA yYKCycHas (3TaHOBast) KHCIOTA

(a) CtpykTypHble hOpMyMbl U LLIAPOCTEPXKHEBBLIE MOAENWN MYPABbUHOW N YKCYCHOW KMCIOT

R RN LR i XvMUUyeckne CBOMCTBA YKCYCHOM KUCTOTbI

O6GecneyeHue: 5 NpobUpoK, pacTBOp NakMyca, MarHveBasi NeHTa, rpaHynbl UMHKa,
deHondTanenH, pacteop NaOH, nopoLuok mena, ykcycHasi Kucnota, CnmpToBKa.

Xoa paboTbl: Hanelite no 1-2 mmn yKCyCHOW KUCNOThl B 5 npobupok, 1-s U3 KOTOpbIX
COAEPXUT pacTBOp fakmyca, 2-9 — MarHMeBYylo NeHty, 3-a — 1-2 rpaHynbl unHka, 4-9 —
pactBop NaOH, coaepxawmin 1-2 kannu pactBopa deHondranemHa, n 5-9 — NopoLLoK
mMena. (Ecnu rpaHynbl LIMHKa He pearupyoT C KUCNIOTON, MOXHO crerka HarpeTb). Habnto-
AanTe 3a BCEMU NPOUCXOAALLMMUN U3MEHEHNUSMMU.

O6cyauTte pesynbTaThbl:

— B Kakolt uBeT okpalunBaeTcs nakmyc B 1- npobrpke? A novemy He B KpacHbI LIBET?

— O yeMm cBugeTenbCTBYET U3MEHeHWe UBeTa deHondTanenHa B pactsope NaOH npu
aobasneHnn KMcnoTbl?

— Kak o6bscHUTE pasHuLy Bo B3ammogenctsmm Mg n Zn ¢ yKCyCHOIN KUCNOTON?

— Kakne npusHaku peakuum Bbl HAbnogany npy B3anMoaencTBumM Merna ¢ KUCNoTon?

— Kakow aTom Bogopoaa YKCYCHOWM KUCMOTbI y4acTBYeT B 3TUX peakuusax? MNouemy?

— Kakune 13 nocnegHux YeTblipex peakuui sensitotcs HeobpatumbiMu? Movemy?

Mony4yenne. B npoMBIIIJICHHOCTH OKHUCIEHUEM OyTaHa KHCIOPOAOM BO3AY X
IPHUCYTCTBUH KaTaIu3aTopa MoJy4aloT YKCYCHYIO KUCIOTY: g
2CH3;—~CHy+ CH~CH; + 50, —“P-¥", 4CH;COOH €2H,0
H

dDu3nvecKue CBOMCTBA. YKcycHas (3TaHOBas) KUGIOTA | NpU on\reMIie-
parype OecuBeTHasi KHUIKOCTh C PE3KHM Xapak W cMmeuart-
BaeTCs B JIOOBIX COOTHOMIECHUAX; e¢ 3—9%-HbI cmo-

n086im ykcycom, a T70—80%-Hblil pacTBOp — VKCydh
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XuMHYecKHe CBOMCTBA. YKCYCHas KHCJIOTa OOJNaTaeT oOwumu C8OUCMEAMU
MUHEPAITBHBIX KUCJIOT: B BOJIC YACTUYHO JIUCCOIMUPYET; C aKTUBHBIMU METAJUIAMHU,
IIeJI0YaMH, OCHOBHBIMU OKCHJIAMH M C COJISIMU OoJiee CIIa0bIX KHCIIOT BCTYIIAET B
peaKInuu:

2CH;COOH+Mg—(CH;COO):Mg +HyT  2CH:COOH+KCO; 5= 2CH:COOK
aueTaTt MmarHmsa : : aueTaT Kanua

CH;COOH+NaOH—CH3;COONa + H,O  2CH3;COOH+CaO—(CH3COO0),Ca + H,O
IIpumenenue. Ykcycnas xkucnoma NPUMEHSIETCS B MPOU3BOJCTBE IJIACTMACC,
pa3IMYHBIX KpacHUTENeH, IEKapCTBEHHBIX IPENnapaToB, alleTaTHOIO BOJIOKHA, HETO-
prodei KnHOTMIIeHKH 1 aAp. OHa MpUMEHSeTCs Tak)Ke MPH KOHCEPBUPOBAHWH OBOIIEH
U KaK CTOJIOBBIH YKCYC.
Onpeaesienne. YKCYCHYIO KUCIIOTY MOYKHO OTJIMYHTH 110 €€ XapaKTePHOMY 3araxy.

Baxueimmmu npeaACTaBUTCIAMU l’lpeae]leblx OJHOOCHOBHBIX BBICHINX Kap60—
HOBBIX KUCJIOT ABJIAIOTCA IMAJIbMUTHUHOBAsA (FeKCﬁHeKaHOBaﬂ) " CTCapHuHOBast (OKTaI[G—

KaHOBas) KUCIIOTHI: Ci7HssCOOH

CTeapHHOBas
KHCIIOTa

¢ @ ¢ @
Ci1sH31COOH
MAJILMUTHHOBAS KUCII0TA

(b) LWapocTepxHeBble Mogenu Monekyn narnbMUTUHOBOW U CTEapPUHOBOW KMCNOT

Onu B BHIE 2nuyepudo8 — CIOXKHBIX 3(PHUPOB TIHMIEPHHA — BXOAAT B COCTaB
pPaCTHTENBHBIX WU JYXUBOTHBIX XHPOB. [ladbMUTHHOBaS u
CTeapHHOBAsI KUCIIOTHI — TBEP/IbIE BEIIECTBA OEJIOTO IBETa,
HE pacTBOpsIonIrecs B Boje. VX cMmech, Ha3pIBaeMasl CTe-
apUHOM, WCIOJB3YIOT B M3TOTOBJICHUN CTEAPHHOBBIX CBE-
yeil. HarpueBsle cov maqabMUTHUHOBOM M CTEAPUHOBOM KHC-

. . (c) WapocTtepx-
JIOT SIBIISTIOTCS OCHOBHOW COCTaBHOW YacCTBIO mEepo02co

HeBad
MblA, 3 KAIAEBBIE COJIU — HCUOKO20 MbLIA. Mozerns
U3 nenpeoenvrvix KapOOHOBBIX KHCIOT, COAEPKAILNX B MOrneKybl
yraeBopoponHoM paaukane ogay C=C cBs3b, Oomblmoe onenHosou
MIPAKTUYECKOE 3HAYCHUE HMEET O0JeuH08as KUucioma KnernoTsl
C17H33;COOH: '
18 11-17 10 9 2-8 1

CH;3—(CH;);—CH=CH—(CH,);—COOH

OnenHOBas KUCJIOTa — KUIAKOCTh 0e3 3amaxa u BKYycCa. OONBIINX
COJACPKUTCA B OJIMBKOBOM, ITOJICOJTHEYHOM, KYKYpY M, M BHOM ax.

° rnaea 9 ¢ Kucnopoacogepxaiwme n
yrneBogopoaoB °©

TCO,
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Bl:l‘ll/lc.l'lel-lﬂﬂ, CBsI3aHHbIE C COCTABOM KapﬁOHOBLlX KHCJI0T

Bripasute OTHOCHTENBHYIO MOJEKYISIPHYIO MacCy HpEAeIbHBIX KapOOHOBBIX KHCIOT
CuHa2,+1COOH nocpencTBoM 4ncia aToMOB yIiIepoa (n) B aIKHIBHOM PayKae.
A(C)=12, A(O)=16, A(H)=1.

Pemenne:
VYuuThIBas 3HAUCHHS A, IEMEHTOB M UX MHICKCOB B BhIpaxkeHnH M:(CnH2n+1COOH),
BBIpa3uM M; KapOOHOBBIX KHUCJIOT MOCPEACTBOM 71

My(CyHaniCOOH) = 12:n + 1-(2n+1) + 12 + 162 + 1 = 14n + 46

=
9
m
[}
o
(=]
(=}

3agaua. Macca 0,05 Mosb HATPUEBOH COJNM MPEAENHHON OJHOOCHOBHOW KapOOHOBOI
kucnotel paBHa 4,1 1. Onpeznesnure Gopmyiy kuciorsl. A(Na)=23.

* JlumoHHasn kucnota
npoasndaeT CBOWNCTBO TDEXOCHOBHOVI

kapboHoBoW kncnotbl. CogepxuTcs, B o OH y *O
OCHOBHOM, B JIMMOHE U APYIUX LUTPYCOBLIX X C—CHz—(l_‘, — CH, z
pacTeHusIX. HO~ |

MprMeHsAeTCs B MULLLEBOWN MPOMbILLITEH- c

HOCTM MPU MPUrOTOBIIEHUN OCBEXAKOLLNX 4 \

O "OH

HanMWTKOB W KapamerlbHbIX U3enuii, a
Takxe B (hapmaLeBTUKe.

®* YKCyCHas KucnoTta * nanibMUTUHOBasd, cTeapuHoBas n orienHoBas
KUCINOTbI *

_ MpumeHeHWe n NpoBepka 3HaHUN

1. YKa:KuTe OTHOCUTEJBHYIO MOJIEKYJISIPHYIO Maccy NpeaeIbHOH 0IHOOCHOBHOIH KapOoHO-
BOH KHCJIOTBI, B YIJ1€BOJOPOAHOM PaIMKAaje KOTOPOH COdep:KUTCS 2 aTOMa yriiepoa.

A) 46 B) 30 C) 60 D) 74 E) 58
2. Kakue BbIpakeHHsI COOTBETCTBYIOT YKCYCHOH KucJ0Te?
1. conu Ha3bIBaIOT popMUaTaMu 2. CONM HA3bIBAIOT alleTaTaMu
3. XOpOILIO pacTBOPSIETCS B BOJIE 4. npuMeHsieTcs KaK MPUIpaBa K IMAIIe

5. He 1-if mpeCTaBUTEIb TOMOJIOTHYECKOTO psiia 6. CIIa0blil SIEKTPOIUT

3. B kakoii peaknum BbliessieTcs raz?

1. CH;COOH + Ca— 2. CH;COOH + MgO —»
3. CH3:COOH + Na;CO; —» 4. CH;COOH + NaOH —
4. Yxaxute (popMy.isl NaJbMUTHHOBOI, CTEAPHHOBOI U 0JIEHHOBOW KHCJIOT, COOTBETCTBEHHO.
1. Ci7H33COOH 2. CisH;1COOH 3. Ci7H35sCOOH
5. 3aBepminTe CXeMbI peaKIuid.
a. .. + — CH3COONa + H.0 b. CH;COOH + NH; —
c. .. + NaHCO; — CH3COONa + H.O +

6. CKoIbKO KWJI0rpamMMoB chyCHOﬁ KHMCJI0TBI MOKHO ITOJTYIHUTh KaTa.]'lf CCKHN\OK

8. B marumueBoii coyim mpenejbHOl OJHOOCHOBHOI
copepaxutest 1,2 r marausi. Onpenesure popmy.ry
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m CJ'IO)KHbIE ADUPDLI. XUPbI.
MbiJ10 U APYTUE MOIKOLWWUE CPEANCTBA

— Bepbntog MoxeT B Te4eHMe nonyTopa mMecsueB o6xoantbcsa 6e3 Boabl. C yem
3TO MOXET ObITb CBAA3aHO?

— Kakue BewecTBa BO (hppyKTax, Agyxax u ogeKosioHax o6yCcrnoBnmMBaloT UX NPUSIT-
HbIW 3anax?

[
ICY NI Iad ] OcaxaeHue Mbina B XXeCTKO BoAe U rMaApoOnu3 xupa
B LLENIOYHOW cpeae

O6GecneyeHue: 3 npobupkn, mbino, soga, NaOH, deHondTanenH, pactBopumMbie conm

Kanbuunsa n marHms, dapdoposas Yawa, cnmptoeka, NaCl, cteknsHHaa nanodka.

Xoa pa6oTbi:

a) B ABYyX NpobupKax NpUrotoBbTE MblIfibHbIE PACTBOPbLI, B OOHY M3 KOTOpPbIX Jo6aBbTe 1—
2 kannu pactBopa deHondTanenHa. MbinbHbIN pacTBOp BTOPON NPOGUPKM NO Kanmsim
nobaBbTe B TpeTbio NPOOMpPKy, coaepallyto Boay (4—5 mMn) ¢ pacTBOPEHHLIMU B HEN
consiMu KanbLms n Mariusi. B o6ounx onbiTax Habnogante 3a NPOUCXOAALLUM.

b) B dhapdoposyto yawKky ¢ 1-2 r cnMBoyHoro macna npunente 7-10 mn pacteopa
wenoyn n B TeyeHne 15-20 MUHYT cMecb npokunaTute. MNepuoguyeckn nepemeLun-
BaliTe cMecb, 406aBnss HOBble NMOPLMX BOAbl B3aMeH ncnapusLuerics. lNocne nonHoro
3aBepLueHnss ombinerHns B yawy gobasbte pactsop NaCl n B TeveHvne 1-2 MUHYT
cMmech npokunstTute. Habntogarte 3a nponcxogawmMmMm U3MeHEHNAMN.

O6cyauTte pesynbTaThbl:

— B kakon uBeT okpalumBaeTcs deHondTanenH B pactsope Mbina? MNoyemy?

— Yrto npomcxoguTt npu gobaBneHun pacTBopa Mbifla B XKECTKYH BoAy, T.e. B pacTBop,
copepxaluuin noHbl Ca?* n Mg?*? Moyemy?

— Kakoe BelecTBo cobunpaeTcsa Ha NOBEPXHOCTM BOAbI B KOHLE onbiTa b?

— NoyeMy rmaponus XMpoB B LLENOYHON cpee Ha3blBatoT OMbINeHNemM?

* OpeanuuecKue coeOuHeHus:, oopazyowuecs 6 pe3yivmame 63auUMo0eucmaus
KApOOHOBHIX KUCIOM CO CRUPIMAMU, HA3LIGAIOMCA CIONCHBIMU IPupamu, a camu
peakyuu — peaKyuamu IMepuPuUKayun.

/0 - - - . H,80, I
CH;-C{ __J+ HO-C:Hs ——— CH;-C-0-CHs + HbO
wiciora 'OH_ | crmpr CIIOXHBIH 3up

Peakuust stepudukanymm — obpaTuMas peakuyss W MPOTEKAeT B NPHUCYTCTBUH
KOHLICHTPUPOBAHHOM CEPHOM KUCIIOTHI. 0

Z
O61myto hopMyITy CIOKHBIX 3PHPOB MOKHO MPEACTABHTH TaK: R#O

Cl1oxHbIe 3(1)I/IpLI OJJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT C HEOOJI

nuBerax, (Qpykrax, mwiogax u srogax. Cneunduu
00YCIJIOBJICH IPUCYTCTBUEM B UX COCTABAX CIOXKHBIX

° rnaea 9 ¢ Kucnopoacogepxaiwme n
yrneBogopoaoB °©



MU30amunoBbIit 3chmp YKCYCHOI KUCIOTbI UMEET 3arax apyw (a),
MeTunoBbIn 3cmp OyTaHoBOW KUCNOThI — 3anax sibroka (b), a .

3TMNOBBI a¢pmp GyTaHOBOW KUCMOThI — 3arax aHaHaca (c): \,ﬂ
£

- kP

Q Ko
//0 / CH; //O ; //0
CH;-C-O-CH-CH>-CH C;H,—~C-O-CH; C:H—C-0-C-H;s

\ (a) CH; (b) (© J

CnosxHble 3(hUpbI UCIIONIB3YIOTCS B KAUECTBE PACTBOPUTENS 3(DUPOB LIEILTIOI03BL.
Croxsble 3¢UpHl B BUAE QPYKTOBBIX 3CCEHUUH, HApALy ¢ APYTUMHU AYLIMCTHIMH
BEILIECTBAMH, NPHUMEHSIOTCS B IPOU3BOJCTBE (PPYKTOBBIX COKOB, OCBEXKAIOIIUX
HAIUTKOB, KAPAMENbHBIX U3/ICIIUH, @ TAKXKE B U3TOTOBJIICHUU AyXOB U OJICKOJIOHOB.

* JKupor — cnooicnvie d3¢upel enuyepuna u 00HOOCHOBHBIX (21AGHLIM 00PAZOM
gvicuiux) kapbonoswix kuciom. VIx obliee Ha3BaHUE — mpueauyepuobL.

B coctaB XuMpOB BXOAAT, TIJaBHBIM OOpa30OM, OCTAaTKH HATLMUMUHOBOL,
CcmeapuHos8oll N 01euHo80uU Kuciom. BriepBble TPUTTIMLEPU CTEAPUHOBON KUCIOTHI
(d) 6b11 cunTe3upoBan M.beptiio B 1854 r:

(d) Csz — OH HO — CO — Cy7H35 (|:H2 — 0 -CO—-Cy7H35
C|‘H — OH + HO-CO-Ci7Hzs — (|jH - 0-CO-Cy7H35 +3H,0
CH, - OH HO - CO - Cy7Hss CH; - 0O - CO - Cy7H3s
[JIHLEPUH CTeaprHOBast KHCJIOTA CTEapMHOBBIM TPUTIHIIEPHT (KHP)

Kak npaBuiio, TBep/IpIe JKUPBI 00pa30BaHBI npedeibHbiMYU BHICIIUMEI KACIOTaMH,
JKUJIKHE KHUPBI (Maciia) — HenpedeibHblMu BRICIIUMH Kuciotamu. [Ipu ruapupoBannu
C=C cBs3ei, cofiepKaIIXCs B KHUKUX KUPAX, OHU PEBPAIIAFOTCS B TBEP/IBIC KHUPBHI.
OTa peakmys JISKHUT B OCHOBE MTPOMBIIITICHHOTO TIOJTYYEeHUS MAPeapUHda.

JKupbl )KHBOTHOTO IIPOUCXOXKIACHHMSI (TOBSDKUN, OapaHuil :up) 0OBIYHO OBIBAIOT
meepovimMu, OONBIIMHCTBO PACTUTEIBHBIX JKUPOB (MOICOTHEYHOE, KYKYpy3HOE,
OJIMBKOBOE MACJI0) — JCUOKUE HCUPDL.

B TexHuKe runponus xxupoB (peaknus, oOpaTHas peakiuu (), IIMPOKO UCTIONb-
3yeTcs JUIsl MOJTyYeHHUs TITUIePHHA, KapOOHOBBIX KHCIIOT, MBIJI, CTeapuHa. SIBISSICH
COCTaBHOW YaCThIO THINH, KUPHI UTPAIOT OOINBIIYIO POJIb B JKU3HU JKUBOTHBIX U
yenoBeka. OHH ABJSIOTCS OCHOBHBIM HCTOYHUKOM SHEPTHH B OpTaHU3Me.

M Hampueebze U Kaauesvle Colu 6blCUUX Kap60HO6blx KUuciio

bl6 4
Jaamu. HanI/ICBLIC COJIn 06p3.3yIOT TBEPABIC MblJId, a KAJIMCBBIGCOJI 15018 MBI
Panpme mblta IoJydajid ruipojin30M pacTUTEIbHBIX JKHB X OB B

MPUCYTCTBHU HIENOYN WK cobl. [loaTomy rumponm3 B B IIp
JIOYH Ha3bIBAIOT OMbLICHUEM.



B HacTosiiee BpeMsi KapOOHOBBIE KHCJIOTBI, HCIOJIb3yEeMbIe B MPOU3BOJICTBE
MBLI, OJIy4al0T OKUCIICHUEM napaGuHOB HETH:

2CH;—~(CHa)1e-CHy-CHy~(CHa)1-CHy+ 50, —*™, 4CH;~(CH,)1s—COOH + 2H,0
CT€apruHOBas KMCJIOTa

C17H35COOH + KOH — C17H35COOK + H,O

CT€apruHOBasA KUCIIOTa JKHUJIKOC MBLIO

2C17H35COOH + Na,CO; — 2C;7H35COONa + H,O + COzT

CTC€apruHOBas KMUCJIOTa TBEPAOEC MBIIO

B ObITy 1 Ha IPOM3BOJCTBE BMECTO MbLIA UCIONB3YIOT CUHMEMU4ecKue Moouue
cpedcmea, HATIPUMEpP, CMupaibHble nopowiku. lIpemMyIIecTBO CHHTETHYECKHX
MOIOIIHX CPEJCTB COCTOUT B TOM, UYTO OHH, B OTIINYHE OT OOBIYHBIX MBLJI, HE TEPSIFOT
MOIOIIHE CBOMCTBA B eCTKOW Boje. B oOmieM Buae (GopMysbl MbLT U CHHTETHYE-
CKUX MOIOLIMX CPEICTB MOKHO MPEICTABUTH CIEAYIOIUM 00pa3oM:

(o)
V4 I
R—-C—-0ONa R—CHz—O—%—ONa
(0]
MBILIIO CHUHTECTHUYECKOEC MOIOIIICE
CpeHCTBO

* peakuusi atepuduKaLmm ¢ oMbisieHUe * CroXHble 3upbI *
TpUrnuuepuabl * MbiNna * CUHTETUYECKMe MOoKoLLMe CpeacTBa ©

_ lMpumeHeHne n npoBepKa 3HaHUN

1. Yto omimGo4HO 1JIsl peakuu 00pa3oBaHus CI0KHBIX 3¢upoB?
A) Ha3BIBAIOT peakiuel aTepuduKau
B) 00bI4HO npoTEKaeT B NPUCYTCTBUH KaTalH3aToOpa
C) sBnsieTcss 00paTUMBIM ITPOLIECCOM
D) mpotekaer ¢ 00pa3oBaHHEM clIab0ro JIEKTPOIUTA
E) npoTekaeT ¢ 00pa3oBaHHEM CHIIBHOTO JJIEKTPOJIUTA

2. YkaxkuTe BepHble Bbicka3biBaHus. 2KupslI ...
1. 00pa3yroTcs U3 MIIHLEPUHA U BBICIINX KapOOHOBBIX KUCIIOT
2. OTHOCSTCS K CIIOKHBIM 3upam
3. TIpY OKUCIICHHH B OPraHU3ME BBIJCISIOT SHEPTHIO
4. OBIBAIOT TBEPABIMU H KUIKUMHI

3. Onpenennte BepHble BhIcKa3bIBaHus. JKuakue sKupsl ...
1. comep:kaT, B OCHOBHOM, OCTaTKU HEMNPEAeIbHBIX KapOOHOBBIX KUCIOT
2. cofiepxaT, B OCHOBHOM, OCTaTKH IPeeTbHBIX KapOOHOBBIX KHCIIOT
3. B OCHOBHOM UMEIOT PACTUTEIbHOE IPOUCXOXKICHHUE
4. Ipu THAPHUPOBAHMH IIPEBPAIIAIOTCSA B MaprapuH

4. Yka:kuTe BepHble BbiCKa3bIBaHus. Mplia ...
1. — HaTpHeBbIE U KAIMEBBIE COJIM, B OCHOBHOM, ITAIbLMUTHHOBOH H CT!
2. obpasyrorcs no cxeme Ci7H3sCOOH + NaOH —
3. o6pazyrorces o cxeme CisH3;1COOH + K.CO; —
4. KaK ¥ CHHTCTHYECKHE MOIOIIUE CPEACTBA, HE TEPSIOT }

5. CocTaBbTe ypaBHeHHE PeaKIMH B3aUMOAEIiETBHS OJ1eH}

° rnaea 9 ¢ Kucnopoacogepxaiwme n
yrneBogopoaoB °©
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9 — YT0 06beauHAET MyKy, ApeBeCHbIe
OMWIIKKU, caxap, KapTodenb,
A6NoKo, BUHOrpan?

|
[eaTenbHOCTb Peakuunsa kpaxmana ¢ mvogom

Ob6ecneyeHue: cTakaH, npo6|/|p|<a, CTeKNnAHHadA narno4ka, Kpaxman, nogHas HacTonka.

Xop paboTbl: [lo6aBbTe 2 I kpaxmana B KUnsLLyto Bogy oobemom 20 M u nepemMeLanTe aTy
cycneHsunio o obpas3oBaHWs Npo3paqHoro pacteopa. locne oxnaxaeHus k 2—3 mn 31oro
pactBopa fobaBbTe 2-3 Kkannu pasbaBneHHOro pacTteBopa MogHOWM Hactourku. Cnycts
HEKOTOpOoe BpeMS! HarpeiTe 3Ty cMecb. B 0boux onbiTax crieamte 3a NponCXOAsLLUM.

O6cyauTte pe3ynbTraTthbl:

— Y10 HabnopgaeTcsa npu gobasneHMn pacTBopa hoga kK kpaxmany?

— [ns onpeneneHust Kaknx BELLECTB MOXHO MCMOMb30BaTh 3Ty peakumi?

— Y10 NnpoucxoauT npu HarpeBaHun cmecu? Kak MoXXHO 06bsSICHUTL 3TO siBMeHne?

*Yeneeo0wvt — opeanuueckue coeounenus ¢ oowetl ghopmynoti Co(H>0),, (n u m>4).

VYT1eBobl MOAPA3ACISIOTCS HA MOHOCAXAPUObL, OUCAXAPUOLL U NOTUCAXAPUODI.
Monocaxapudvl — yriaeBojipl, HemoABepraromuecs ruapoiansy. K HuM oTHOCsATCS
2MoK03a, pykmosa u Np. JJucaxapuosbl — yTIIEBOABI, MPU THIPOIH3E KOTOPHIX U3
OJTHOM MOJIEKYJIbI 00pa3yroTcsl IBE€ MOJIEKYJbl MOHOcaxapuaa. K nucaxapumam oT-
HOCSITCSL caxaposa, manrbmosa v np. Ilonucaxapuovt — yriaeBoibl, IpU THAPOIN3E KO-
TOPBIX M3 OJTHOM MOJEKYJIbl 00pa3yeTcsi MHOrO MOJIEKYJl MOHOcaxapuaoB. [lomuca-
XapHJaMU SIBISIIOTCS KPAXMA, YeAnon03d v Jp.

I 1oxo3a B GONBIINX KOJTUYIECTBAX COAEPKUTCS B BUHOIPAITHOM COKE (II03TOMY €€
Ha3bIBAIOT BUHOSPAOHBIM CAXApOM), MEZIe, CTIENbIX (pYyKTax U sronax. B oprannsme
YeJIoBeKa TJII0K03a COJIEpKUTCS B MblIuax U B kposu (o 0,1%). B pacrenmsax
TIIFOKO03a 00pasyeTcs B Xo7e mportecca (poTocuHTesa:

6CO, + 6H,O __ hv.xmopopunn  CeH 1,06 + 60,7

@pyxmosa (C¢Hi1206) comepkuTcs B cOCTaBe MHOTUX ()PYKTOB, MOITOMY €€
Ha3BIBAIOT pyKmoguim caxapom. PpyKTO3a — BayKHEWIIas COCTaBHAs 4acTh Me]
(50%). Ona crare rITFOKO3BI ¥ 3TO OOBACHSIET TO, TOYEMY MEJ HACTOIBKO CIIAJIK

[MockonbKy MosIeKyJIsIpHbIE (QOPMYJIIBI TIIOKO3BI B (PPYKTO3BI OJI/IHaK BI,
SIBIITFOTCS] ©30MEPaMU JIPYT Jpyra.

I'1roK03a HCIIONB3YETCs B MEMITUHE JIIS KOHCEPBUPOBAH
ocnmabneHHoro opranuzMa. OHa IPUMEHSETCS B KapaMeTbH

182




* BolpaxxeHue “yrneBon” o3HavaeT “ruapaTtupoBaHHbIN yrnepoa”. ’

Caxaposa, Kak Jucaxapup, mojasepraercs ruaponusy. Ilpu stom obpasyroTcs
MOJIEKYJIBI IBYX MOHOCAXapHI0B — 21H0K03bl U (DPYKMO3bL:

N
Ci2H2011 + Hon—>C6H1206 + CsH1206

caxaposa TIII0KO032 (bpykTo3a

Caxapo3za collepHTCsl, TIaBHbIM 00pa3oM, B caxapHo# cBekie (12-20%) u ca-
xapHOM TpocTHHUKE (14-26%). [103TOMY ee Ha3bIBAIOT CEEKNOBUUHBIM UIU MPOCTH-
HukosbiM caxapom. Caxapo3a — OCHOBHAsI COCTaBHas 4acTh caxapa. Beigensior ee,
B OCHOBHOM, M3 CaxapHOM CBEKJIbI U CaXapHOTO TPOCTHHUKA.

W3 yriieBo10B 6osee CI0XKHOE CTPOCHUE UMEIOT KPAXMAA U YEAnion03d.
Kpaxman — npuponnsrii nomumep (CsHioOs)n, COCTOSIIMI U3 OCTaTKOB TIIFOKO3BI.
OH o0pazyetcsi B pacTeHUsIX B XozA€ (poTocHHTE3a — BHAYaAJIe TJIFOKO3a, 3aTeM U3 Hee

Kpaxmat:
nCe¢H206 — X8, (C¢H0Os5)n + nH2O

OL-TJTIOK03a Kpaxmai

Kpaxman mony4aroT, B OCHOBHOM, M3 Kaprodeis, a &
TaKXe U3 puca U KyKypy3bl. F)

Kpaxman — Genoe mopomrkoo0pa3Hoe BemecTBo 0e3 < é
BKyca. B XonoaHoil Boje He pacTBOPSAETCH, OJHAKO B (1) MocuHeHue kpaxmana,
ropsiueii Bojie Ha0yxaet, 00pa3ys KOJUIOUIHBIH PacTBOp, C coaepxatuerocs B
KJISSIIMMH CBOMCTBaMH (KpaxMallbHBIN KiieicTep). Eiﬂ;if:;eﬁ g' :éq
Kpaxman noasepraercs ruponu3y. KoHeYHbIM MPOAYKT-

OM THIPOJIN3a ABJSETCS O-TJIIOK03a*: s MOTCKYIA O-THOKOSHT
: OTIIMYAETCSI OT MOJIe-
H,S0,, t KyJIbI [3-TJIIOKO3BI
(C¢H1005)n + nH, O ————> nCeH1206 JIIIb IPOCTPAH-
Kpaxma O-TJIIOKO032 CTBEHHBIM PACIIOJIO-
xenueMm OH rpymm,
KanMaH MPUMEHACTCA I TOJIYYCHUA ICKCTPHUHOB, CBSI3AHHBIX C aTOMaMH
MaTOKH (CMECh JIEKCTPHUHOB C TIIIOK030i1), HCIOIb3YOIHX- yraepoaa Ci u Ca.
Cs1 B IIPOU3BOACTBC KapaMECJIIbHbBIX HSHCHHﬁ, TJIFOKO3bI U 5TH- r'C'I'IQOH

JIOBOTO CIIUPTA. Ero MCImonb3yroT Kak Kiesiee BemEeCTBO, a OH (B
TaKKe JJIsl HaKpaxMalluBaHUs TKaHeW. B menuuuHe Kpax-
MaJl UCIIOJIb3YETCsl ISl IPUTOTOBICHUS MPHUCHIIIOK, MEIU-
[IUHCKHX TIACT, TIPH U3TOTOBJICHUH TAOJETOK M KaICyJ JUIs
JIEKapCTB.

OnpenesieHne KpaxMaia OCHOBBIBAETCS HA 00Pa30BaHUH

CHUHCTO OKpallIuBaHHWA IIPH €TO BBaHMOHeﬁCTBHH C fIOI[OM (21 .

* rnaea 9+ Kucnopoacopepxatiue n TCO, EILIVIQ

yrnesogoponoB °



L]enntonosa, o CpaBHEHUIO C KpaxMalloM, OoJiee paclpocTpaHeHHbIH yrieod. O
00pa3yeT CTEHKH BCEX PAaCTUTEINILHBIX KJIETOK. B npeBecune conepxutcs okono 50%
LIEJUTIONO3B], 8 B BOJIOKHAX XJIOMKA U PHIBTpOBaIbHON Oymare — 10 98%.

Iemono3a, kak ¥ Kpaxmai, npupoassiii momuMep coctasa (CsHioOs),. Llen-
JIFOJIO3Y IOJIYyHYalOT U3 XJIOTKA, IPEBECUHBI U JP.

Llenmtono3a — Genoe, TBEPAOE BELIECTBO, B BOJE U B OOBIYHBIX OPraHUYECKHX
pacTBopuTemsx (coupT, 3up, alleToH) He pacTBopsieTcs. Kak u kpaxman, mesmto-
JI03a IIPU HAarpeBaHUU B pa30aBICHHBIX KUCIOTaX I10JIBEPraeTcsl TMAPOIU3Y: NPU
aToM oOpa3yercst B-riroko3a*:

(C¢H1005)n + nH,O % nC¢H 1205
LEJITI0N03a B-rmroko3a
Lenmron03a B BUE JIbHA U XJIOTKA UCTIOIB3YETCs B IPOU3BOJICTBE TKaHel. boib-
o€ ee KOJIMYECTBO PacXOyeTcsl B MPOU3BOJCTBE Oymard M 3TUIOBOTO CIUPTA.
OTWIIOBBIA CIUPT MOJIYYAOT IMyTeM OpOKEHUS TIOKO3BI, 00pa3yrolieics npu TH/I-
pOJIN3€ LEITIONO3bIL:

CeH 1206 —2PO%eHe | 2C,HsOH + 2C0,7T

OTUIIOBBIA CIIUPT, TIOJyYSHHBIA TAKUM ITyTEM, Ha3bIBAIOT 2UOPOIUSHBIM CRUPIOM.
XUMHYECKUM MPEBPAILICHUEM LEIUTION03bI MOTYYaIOT 8UCKO3HbIL U AyemamHblil el-
Ka, IJIACTMACChI, HErOPIOYME KUHO- U (JOTOMATEPUAITBI, & TAKIKE OC3/ILIMHBIN ITOPOX.

Borunciienus, CBsI3aHHbIE ¢ THAPOJIM30M KpaxmaJjia U OpoKeHHeM III0K03bI

CKOJIBKO KT TJTFOKO3bI MOXHO MOJYYUTh THIPOIH30M 324 Kr Kpaxmaina. Beixos rito-
k0361 coctaBisieT 80%. My(C¢H1206) = 180, M{(CsH19Os)n = n-162.

Pemenne:

Bragane BEIYHCINM TEOPETHIECKU OXHIaeMyT0 (0e3 IOTepH) Maccy TIFOKO3BI, KOTO-
PYIO MOXKHO TOJTYYHTH THAPOIH30M 324 KT KpaxmaJa:

o6paseuy

324 kr m mﬁf Kr

(CeH1005)n +nHOH - nCeH 1206
m=(n-162) kr (n-180) kr

_ 324xr-n-180kr

e T T P

Tak kak BbIxoJ (1) rroK03bl cocrasisier 80% (wm 0,8), To Macca rIIOKO3bI, MOIY-
YeHHast Ha CaMOM Jeje (Mypax. ), OYJET paBHa:

Mypax.(TIFOK.) = Mgeop.( TTIOK.) M (rimiok.) = 360 kT - 0,8 = 288 KT

3a;[aqa. BpO)KeHI/ICM TJIFOKO3bI OJIYYCHO 9,2 T 9TWJIOBOT'O CIIpTa.HbIv
M

ucanTe oQibe
(H.y.) YTTICKHCIIOTO T'a3a, 00pa30BaBIIEroCs B X07e Opoxe {%@
*(pOTOCUHTES * rMAPONN3 * MOHOGAXapH axapwu nuca
pua * 6poxeHne B cNupT * QP




_ NMpruMmeHeHWe N npoBepKa 3HaHUN

1. Yto ounG04HO /151 yIri1eBOAOB?
A) cocras 6osbinHCTBa cO0TBETCTBYET (hopmye Co(H20)m
B) oOpazoBanue uX B IPUPOE CBSI3aHO C IporieccoM (GoTocuHTe3a
C) Bce moaBepraroTcs TUAPOIIN3Y
D) nonpasnenstorcss Ha MOHOCaXapuabl, TUCAXapH bl ¥ TOJTUCAXAPHU/IbI
E) Beipakenue “yriieBon” o3HauvaeT “ruipaTHpPOBaHHBIN yriepoxn”

2. YKa:kuTe BbICKa3bIBaHHE, OLINO0YHOE OTHOCHTEIbHO IJTIOKO3bI.
A) mmeeT claaKuii BKyc
B) npucyTcTByeT B KpOBH UeliOBeKa
C) Ha3pIBaIOT BUHOTPAIHBIM CaXxapoM
D) ne pactBopsieTcs B Boae
E) npumensiercs npu KOHCEPBUPOBaHUH KPOBU

3. Kakoe BbIpa:keHHe He OTHOCHTCS K LieJII10J103e?
A) cocraB ee BbIpaKaroT TOM ke OPMYJIIOi, UTO U COCTaB Kpaxmaia
B) nipu HarpeBaHuu B pa30aBICHHBIX KHCIOTAX THAPOJIU3YETCS
C) ucrnonp3yeTcs IS MOTy4YeHHs BUCKO3HOTO U alleTaTHOTO HIeJKa
D) ne sBisieTcst IpOAYKTOM MATAHUS IS YEIOBEKa
E) npu ruaponuze oOpazyer Gppykrosy

4. YKaxuTe BE€pPHbI€ BLICKA3bIBAHUA. KanMaJI s

1. pacTBOpsieTCs B XOJIOAHOM BOJE

2. B ropsdeit Bojie 00pasyeT KpaxMasbHbI KiIelcTep
3. pacno3HaroT omoM

4. He ABIAETCS MPOLYKTOM NUTAHUA

5. IpH rHAPOJIN3e 00pasyeT IIoK0o3y
A)1,2,345 B) 2,3,4,5 C) Tonbko 2 D) 1,2,3,4 E) 1,2,3,5

5. Ilo kakuM cxeMaM IJII0KO03Yy MOJIYy4YaloT B IPOMBIIJIEHHOCTH, M 110 KAKO# cxeMe oHa 00pa-
3yeTcs B mpupone?

N
1. 6CO2+ 6H20 hv xnopoguut 2. CiuHnOn + Ho0H
3. (CeH1005)n+ nH,0 —11280:ts 4. (CeH1005)a+ nHo0 —1250s:t 5
KanMaJ'l CIIF0JIO3a
6 NPOMBIUMTIEHHOCIU __ 6 npupooe__

6. Yka:kuTe yrieBo/bl, COCTaB KOTOPBIX cooTBeTcTBYeET (hopmyiae (CH20)n.
1. rmoko3a 2. ppyxTO3a 3. caxapo3za

7. PaBHA JIM OTHOCUTEJIbHAsI MOJIEKYJSIPHAsI Macca caxapo3bl CyMMe OTHOCHTEJIbLH
MOJIEKYJISIPHBIX Macc III0K03bI M ¢ppykTo3b1? Eciiu HeT, TO KakoBa pavua?
8. Bpo:kenueMm riioko3sl nouay4yeno 18,4 r astuwioBoro cnupra. CKoJIbKO Ip bI
) § 46.
poJ

B T.
MO/JBEPIJIOCH OpPOKEHHI0, eC/M BBIX0A peakuuu coctabiasier S0% My( OH
M:(CsH1206) =180.

9. Beruncimre o011y 0 Maccy (Kr) IIl0K03bl U (PPYKTO3bI azoBaBRlMXxCcs np
17,1 kr caxapo3sl. Mi(Ci12H22011) = 342, Mi(Ce¢H1206)
+ rnaea 9 « Kucnopoacoaepxawue 1 @80Tco wue

yrnesogoponoB °




m EEJ'IKI/I

@, — YT10 06BEeguHsAET MACO, ArLIA, MOJIOKO, Nepbs?
@

IR N Y [ Ja gl HekoTopble xapakTepHble peakuum 6enkos

\
OGecneueHune: 2 Nnpobupkn, cnmpToBka, pacTeopsl NaOH 1 megHoro Kynopoca, Bofa, pacTeop
6ernka.

Xopn paboTbi:

a) B Npobupke Kk pactBopy 6enka o6 bemMom 2—3 MM HanenTe CTONbKO XXe pacTBOpa LLEeNoyn
W 3aTeM no kannsm 1-2 mn pacteopa MeaHoro kynopoca. Habniogaiite 3a npovcxoa-
ALYM.

b) pacTBop simuHoro 6enka B Boae o6beMoM 4—5 Mn HarpeBaiTe 4o TEX Nop, Noka pacTBop He
HaYHeT KuneTb, U criegute 3a npoucxoasimm. Mocne oxnaxaeHus pa3baBbTe pacTBOp
TaknM Xe Kornmn4ecTtesoM BOAbI.

O6cyauTte pesynbTaThbl:

— Yto npoucxoaut npu gobaeneHMn pactBopa MeQHOro Kyrnopoca kK pacteopy 6enka a?

— YT0 HabnogaeTca nNpu kunsyeHun pacteopa 6enka b? Kak HasbiBaeTcs 3T0T npouecc?

— Moyemy npu pasbaBneHnn KUNsiMeHoro pactTeopa benka ocafok He pacTBopsieTcs?

* benku (nonunenmuowy) — opeanuueckue geujecmsa, 0opas3oeantvle U3 OCmam-
KO8 AMUHOKUCTIOM.

* AMuUHOKUCIOmMbl — OpeaHuyeckue coeOUuHeHUs, MOJEKYIbl KOMOPbIX cooep-
arcam amunuyro (—NH) u kapboxkcunvuyro (—-COOH) epynnoi.

AMMHOKHCIIOTY MOKHO PacCMaTpHBaTh KakK IMPOU3BOAHOE KapOOHOBOW KUCIIOTHI,
B YIJIEBOAOPOIHOM pajukaie kotoporo atoMm H 3amemen na —-NH, rpynny, Hanpu-
Mmep:

CH3;-COOH H,N-CH,—~COOH WM B 001IeH H,N-CH-COOH
YKCyCHas KHCIIOTa AMHUHOYKCYCHasi KUCJIOTa ¢dopme I
9TaHOBas KUCIIOTA aMUHOATaHOBAasI (TJIMIHH) R amunoxucnora

AMUHOKHUCIIOTHI TTOCPEACTBOM CBOHMX (YHKUIMOHAIBHBIX TPYII — OCHOBHOM (—
NH>) u xucnornoii (-COOH) B3anmMoAelCTBYIOT Mexay coboii, 00pas3yst OIUMEpHI
— benku:

R R R

9HCII0 MONIEKYT AMUHOKHCTIOTHL — H
- H2N—(|:H—CO — NH-CH-CO-... NH—?H—COOH
|
R R R

1
0eIoK (TIOJTUITEeTITH,T)
i Peam;uu 06pa306(17'lu}l BbICOKOMOJIEK)JIsIPHOcO0Leulec HU3KO. KVJIAPH,
conpoeo:)fcdaiomuec,q 6blaefl€HueM 6 Kauecmee no 20 Np. Kma, Hanp

##(-DE:0

HA3bleAONCcs peaKkyuimu HOIUKOHOE auuu.
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O H
T 5
I'pynmy atomoB -C-N-, 00pa3yIomIytocst B X0/1€ peaK1H, Ha3bIBAIOT HenmuoHoll

WITH aMuoHoU TPYToH, a cBsi3b C—N — nenmuonotl (amuomnoii) CBI3bIO.
B mornekyiie monuMepa 3ta CBs3b MHOTOKPATHO MOBTOPSIETCS, MO3TOMY HOJIMMEP
HA3bIBAIOT NOAUNEHMUIOM.

Benku mmerotT cnokHoe cTpoeHue. B Hacrosiee Bpems paziHYaioT nepeuuHyIo,
B6MOPUYHYTO, MPEMUUHYIO U YeMBEPMUUHYIO CPYKMYPbl OCIIKOBON MOJIEKYJIBL.
» [locnedosamenvHocms AMUHOKUCIOMHBIX OCMAMKO8 8 NOJAUNENMUOHOU  Yenu
Ha3vieaemcs NepeudHoll cmpykmypou o6enka. Hanpumep, mepBuUYHAs CTPYKTypa
Oenka, n300paskeHHOro BHU3Y, ompezensiercst Ri-Ro-R3-Ry... mocnenoBatensHocThIO
aMUHOKHCIIOTHBIX OCTaTKOB (2).

(a) MNepBu4yHas cTpykTypa 6enka (nonunenTuaHas uenb)

* Bmopuunaa cmpykmypa 6enka — npocmpancmeennas hopma noaunenmuoHoll
yenu 6 omoenbHuIx ee yuacmkax. B 00IbIINHCTBE IPUPOIHBIX OSITKOB MOIUIICTITHIHAS
uens uMeer crnupaneodpasnyro gopmy (b). Takyro Gopmy BTOPUYHOH CTPYKTYpBI
0eJika Ha3bIBAIOT OL-CHUPATLIO.

(b) BropuyHas NG TEi 5
CTPYKTYypa & 15; o m (c) TpeTnuHas CTPYKTYpa OfHOM
MOJEKYIbI e | H N NonMnenTUaHOM Lenu
Bernka o "'"# remorno6mw

* Tpemuunas cmpykmypa éeaxa — popma, komopyrwo cnupdfie np
OJHOU MOJIUIIENTUAHON IEIH TeMorioounHa (c).

em 8
npocmpancmee. B ipocreiiiem ciyyae TPETUUHYIO CTPY y Qenka 0 Tpe-
CTaBUTH B BUJE KIIyOKa, B KOTOPHII CBEpHYJIACh CHF Mep, Kag B> CcIIyy

wue

° rnaea 9 ¢ Kucnopoacogepxaiwme n TCO
yrneBogopoaoB °©




A1 Janunaesckuii | ° [IpoBoamI Mccre0BaHuA B 001aCTH XMMHUHU OEJIKOB U
(1838-1923) (epMeHTOB. BBIZIBUHYII TEOPUIO CTPOCHHS MOJIEKYJIBI
Pycckuit Guoxumuk | Oemnka (1888).

3.0umep * Jlaypear Hobeneckoii npemun (1902). HMccnenosa-
(1852-1919) HHS MOCBSILIECHBI XUMHUHU yTiIeBonoB U OenkoB. CuH-
HemMemkmit TE3UpOBal ps PU3HOIOTHYECKH AKTHBHBIX BEIIECTB.
XUMUK-OPraHHUK

1 OHOXMMUK

XapakTepHble XMMUYECKHAE CBOWCTBA OEGIKOB OMPENEINSIOTCS UX CHOCOOHOCTHIO
HOABEPraThCsl 2U0poU3y, OeHamypayuu U BCTYNaTb B yGemHuble peaKyull.
Tl'unponmzom 6enkoB oaydeHo npuMepHo 20 pa3HbIX AMUHOKHUCIIOT:

H NH—C|H—CO— OH + (n—1)HOH - nNHz—(fH—COOH
R; n Ri (=1,2,3,..)

6emoK CMeCh aMUHOKHCIIOT

I'uaponu3 OenKoB JISKUT B OCHOBE MPOIIecca MUILEBAPEHHSL.

* lenamypayusa — paspyuienue 6mopuyHoll U mpemuyHol CmpyKmypbol Oeixa.

IIpn Bapke sull, NPUTOTOBICHHWH IHIIH, CBEPTHIBAHUU KPOBH MM CKHCAaHUH
MOJIOKA U JIp. MBI IMEEM JIeJIO C SABJICHHEM JIeHaTypaluu OenKoB.

Onpenesienne denkoB. OnpezneseHre 6eIKOB OCHOBBIBAETCS HA MX CIIOCOOHOCTH
BCTYNaTb B yeemmubvle peakyuu W Ha TOSBICHUU 3aNaxd JICOCEHbIX nepbeé TPH UX
CHJILHOM HarpeBaHu¥ WK ropeHnd. Hanpumep, npu aelicTBrUM Ha O€JIOK B METIOYHON
cpene BOAHBIM pacTBOpoM cyibdaTta menu(ll), pacTBop okpaimBaeTcsi B KpacHO-
(moneToBsrit nBet (d).

(d) Onpenenexve
nenTUaHON CBA3M

Genkos (GuypeT- —> —>

oBas peakuusi)

pactBop pacTtBop
Oenka Oenka
Ota peaknus (Ha3bIBACTCS OUYpemosol pearkyueti) JIOKA3BIRGST Hangie NEm
TUIHBIX CBS3CH B UCCIICyEMOM BEIECTBE.
Benku perynupyrorT XxapakTepHbIe HMpPU3HAKH U ¢ WU )KUBO raHmamMa
pOCT, IBMKEHHUE, NeITETHPHOCTh OPTaHOB YyBCTBISIBIICHNS VHHTE It o-
CTaTOK OCITKOB B IHUIIIE MOKET ObITH IPUINHOH C¢ % IBIX 3200JICBaHUI
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B npoMsIieHHOCTH O€NKK NPUMEHSIFOTCS B BHJIE TIPUPOIHBIX BOJIOKOH (ILEIK,
HIepCTh), KOKH, MIIACTMACC U KIIEEB.

B Hacrosiiiee Bpemst MHOTHE OEJIKOBBIE BEILIECTBA — 2OPMOHbL, (hepMEHMbL, AHMUOUO-
MUK — TIOTYYA0T OMOTEXHOJIOTMYECKMMU METOaMH C TIOMOIIBIO MUKPOOPT'aHU3MOB.

= MosmKkoHIeHCATINS AMUHOKHUCIOTHI M THAPOJIA3 MOJHIENTHAA
)| | Ilpy momuKOHASHCAIIME aMUHOKHUCIIOTH oOpa3oBanock 7,2 T Boasl ¥ 30,3 r meHTa-
»1 | mentuaa. Beraucnnte M; aMUHOKHUCIIOTHI.
L Pemenne:
o Haiing maccy aMMHOKHCTIOTHI, BcTynuBmied B peaknmto: 30,3 + 7,2 = 375 r u3
‘: ypaBHEHHSI PEaKIIUU BBIYUCIAM M; aMHHOKHCIOTHI:

37,5t 72T

S5A — A~A—A-A“A’ + 4H,0 M, = 30372 _ 75

5M, TTeHTATICTITH 721 5-7.2

3agaua. Bo ckopKO pa3 KOMMYECTBO BOJBI, H3PACXOIOBAHHONW HA TUAPONHN3 | MOJb
MEHTANeNTHIa, O0JIbIIe KOJIUIECTBA BObBI, H3PACXOA0BAHHON HA THIPOIIH3
1 mMoue TpunenTuaa?

* NenTUOHasA CBA3b * NONUNENnTUA * NepBUYHas, BTOPUYHaA U Tpe-
TUYHaA CTPYKTYPbI * AeHaTypauums *

- NMpumMmeHeHWe n npoBepKa 3HaHUN

1. Yka:kurte omin004HOe BbICKa3bIBaHUeE. benku ...
A) oOpazoBaHbl, B OCHOBHOM, 20-10 pa3HBIMH aMHHOKHUCIOTHBIMH OCTaTKaMU
B) conepkaT nentuaHyo rpymnmy
C) 00pa3yroTcst 0 peakuy MOTUKOHACHCAIIN
D) B mpupoze o6pasyrorcs B xoze HOTOCHHTE3A

o
|

E) uzobpaxator popmynoi [fo(linCf]n
R

2. Onpeaenure xapakTepHble XUMUYeCKHe CBOICTBa 0eJIKOB.
1. BCTynaroT B IBETHBIE PEAKIIHI 2. neHarypanus 3. ruaponus

3. ITo kakoii peakuny o0pa3yroTcst 0e/IKH U3 AMUHOKHCJI0T?
4. Kakne pyHKIUOHA/IbHBIE IPYNIbI AMHHOKHCJIOT Y4aCTBYIOT B 00pa3oBaHuu 0eKkoB?
5. HazoBurte amunokucjory cocrasa NH2.CH:-~COOH.

1. aMUHOYKCYCHasl KHCI0Ta 2. aMHHOATaHOBAasl KUCIOTA 3. rmnuH

6. YkaxuTe olu00YHOE BbICKA3bIBAHUE OTHOCUTEILHO AMHUHOKHCJIIOT.
A) conmepxar aBe (yHKIIMOHATIBHBIC TPYIIIIBI B) nonumepuzarueit 06p9’0T oe
C) noiyryyaroT rupoIM30M OEJIKOB D) BcTynaroT B peakiuu I OHJIE
E) sBnsiroTCS IPOU3BOAHBIMU KApOOHOBBIX KHUCIIOT

7. Kakas peaknysi Ha3bIBACTCHA pea]cuneifl IIOJ]I([KOHJIQHCEII[I/II/I?

8. Beunc/juTe MOJISIPHYIO MAacCy aMHHOKHCIOTHI COCTaBa —R-C , €CJIH U HO,
NPH FUIPOJIN3e ee TPUIENTHIA MACCOI m T IOJIyYeHa a HCeJI0TaWaccoii (m+6
< rnaea 9 + Kucnopoacoaepxaiue v @80T1co wye 189
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m BbICOKOMOJ'IEKYJ'IFIPHbIE BELLECTBA - NOJIMMEPbI

@ — Y10 06BbeaMHAET LuesnK, XJIONOK, APeBECUHY, Genku, HYKIeMHOBbI€ KUCIOThI,
: [eTCKue UrpyLkn?

|
NeATenbHOCTb CBoucTBa nonumMmepa NoNMnaITUINIeHa

O6ecneyveHue: 3 nNpobupkn, rpaHynbl nonuatuneHa, cnuykn, pactesop KMnOs, Boaa,
CTEeKNsHHas nano4ka, CnMpToBKa.

Xopa paboTbl: 1. [lomecTuTe rpaHynbl NONMaTUIEHa B NpobupKy ¢ BOAOW 1 NnepemellanTte
nanoyvkon. 2. B pgpyro npoGupke HarpenTe rpaHyrnbl NOAMITUNEHA U CTEKNAHHOMN
nano4kon nNpoBepbTe UX TBEPAOCTb. 3. Hanente B npobvpky ¢ rpaHynamu nonuatuneHa
pactBop KMnOs. 4. BHecuTe rpaHynbl MONU3TUNEHa B MnamMs CUPTOBKW. BeinonHas Bce
OMbITbl, CEAUTE 3a NPOUCXOAALLMMMN N3MEHEHUSMMN.

O6cyauTte pesynbTaThl:

— Kakoit BbIBOA caenanu Ha ocHoBaHWM nepsoro (1) onbita?

— Y10 NnpoucxoauT C NONMITUIIEHOM NpUY ero crnabom HarpeBaHuu B Npobupke?

— B yeM cocTtouT pasnuuune oTHoLLEHUsI NONUAITUNEHA 1 aTuneHa k pactsopy KMnO4? Kak
Bbl 0OBbSICHUTE 3TO pasnuume?

— Y10 NponcxoamT ¢ NoNUaTUIIEHOM B NaMeHN CNUPTOBKU? A YTO NPOUCXOAUT C FOpPSILLUM
NonMaTUIeHoM, Korga yaansem nnams?

° Bewecmea, cocmosauiue U3 MHOSOKpamHo nOBMOPAIWUXCA cpynn amomoe,
Hasvlearomcs nojiumepamu Uil 6bICOKOMOIEKYIAPHbIMU COCOUHEHUAMU.

* Mornekyrnbl NonNMMepHbIX BELLECTB (MaKpoOMONeKyribl) UMetoT
GonbluMe OTHoCKTENbHbIE MonekynsipHble maccsl (Mr > 5000).

[MosmMeps! MOTyYatoT PEAKUUSIMU HOIUMEPUIAYUU U NOTUKOHOCHCAYUU.

* Peaxyuu obpazo6anus 6biCOKOMONEKYIAPHLIX 6eUjeCme 6 pe3yibmame MHO20-
KPAMHO20 COeOUHEHUs. MOJIEKYIl MOHOMEPOG OpY2 C OPY20M HA3bIBAIOMCA PeAKUUAMU
nonumepuzayuu.

PeaKHI/ISI noJImMepusaliui XapakTepHa, B OCHOBHOM, HEIIPEACIbHBIM COCANHEC-
HUSIM U IPOTEKAET 3a CUET pa3pblBa JBOMHBIX WM TPOMHBIX CBSI3€H B MCXOIHBIX
Mojekyinax. Hampumep, peakuuio nonuMepusanuy TUIEHA CXEMAaTUYHO MOKHO
MMpeACTaBUTH TaK:

CTPYKTypHasl €JHHHIA ‘

nCH,=CH; — (—CH,—CH, _)n‘ CTeleHb MOTMMEpH3AIHH |

MOHOMep (ITHIICH) nomumep (TONUITHIIEH)
MaKpOMOJIeKyJI@HHMe

HuskomonekyssipHble BELIeCTBa, OOpa3yrolIye IOIUMEpBL, BAIO

CmpyKmypHotl eounuyetl noaumepa. Yucio CTpykryp
Ha3bIBAIOT cmenenvio noaumepuzayuu (n). Ecm

JIEKYJLIPHYIO MacCy” CTPYKTYPHOU €IMUHHITBI KakK
HYIO Maccy nosmmepa My(nommep) MOMGHO BbIpasy

O OTHOQUTCIIBHYIO
(Tosmmep) =
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* Peakuuio nonvmeprsaumm aTuneHa MoxHO NpeacTaBuTb crie-
AyloLmm o6pasom:

CH2=CH2+ CH2>=CH2+...— -CH>—CH2>— + -CH>—CH>— +...— ..~ CH>—CH>—-CH2>—CH>—...

aTuneH NonuUaTUNeH
c ;) c C
3TUneH NONMaTUMREH
. J

¢ K BaXkHENLLIMM nonumepam, nony4yaembiM peakumen nonmmepu-
3aumu, Hapsigy ¢ NONUITUIEHOM U NONMUMPOMUIIEHOM, OTHOCATCS TaKKe MONUBUHUI-
xnopwua, TecdnoH (nonutetTpadTopaTUNEH), NONUCTUPON U Ap.:

nH2C=CH — (—-CH2—CH-)n nCF=CF2 — (-CF2—CF2-)n
I | TeTpadTopaTUNEH TedbroH
Cl Cl (dpToponnacr)
BMHUIXAOPUA  MOMMBUHUXIIOPUA
nCHz=CH —CH2—-CH-
%
n
cTvpon nonmcTupon

Peakunen nonukoHaeHcaummn obpasyoTca 6enku, B NPOMbILUNEHHOCTU MOMyYatoT
BOJTOKHa KanpoHa u nascaHa (ctp. 193). B npombILLNeHHOCTN COBMECTHON MOMMKOH-
JeHcauven dopmanbgermga ¢ deHonom nonyyvaT deHondopmanbaerngHyo
CMOIy, MMEIOLLYI0 BaXKHOE NpakTudeckoe 3HayveHue. Peakumio obpasoBaHus peHorn-
dhopmanbaerMaHom cMosbl, MOXHO NPeaCcTaBUTb Tak:

OH CH
CHo—
n + nH2C=0 - + nH20

n
heHon hopmankaerMa  geHongopmanbaernanasi cMona

[lo mpomcxoxkIaeHU0 MONMMEPH MOAPA3ACISAIOT HAa 3 TPYIIBL: APUPOOHbBLE
(6uononumepbsl), UCKYCCMBEHHbIE U CUHMEMUYeCKUe NOUMEDDL.

* K npupogHbIM nonumepam OTHOCATCH LeNnnonosa, Kpaxman,
NPUPOAHBIN Kay4yK, Genku, HyKNeuHoBble KWUCMOTbl; K UCKYCCTBEHHbIM — TpuU- U
AvaueTunuennionosa, Tpu- n AVHUTPOLLENIoN03a, BYNKaHW3POBaHHbINA NPUPOAHbIN
Kay4yyK; K CUHTETUYECKUM — MOMUITUNEH, NOMUMPONWUIEH, NaBCcaH, KanpoH, 6yT
OMEHOBbIN Kay4yK.

IIOJIM3TUIICH HU3KOI'O JaBJICHHU, LCIJUIKOJIO3a, JIaBCa.
IMOJIMUCTUPOIL; paA36EmeEIeHHbIMU Noaumepamu — Tl

* rnaea 9 « Kucnopogcopepxaiue u TCO 191
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JaBIICHUS, cemyambimu noaumepamu — HpeHonpopManbIeruIHbe CMOIbI, pe3uHa
(ByJIKaHM3MPOBAHHBINA KaydyK) U JIp.

— A =
==
—.\‘_,_‘_‘-:;/
(a) Monumep NUHeNHOro (b) Nonumep passeteneHHoro (c) MNMonumep cetyatoro
CTPOEHUsI CTpoeHUsi CTPOEHUS

Bbruncienus, cBsI3aHHbIE ¢ OTHOCUTEIBHOI MOJIEKYJISIPHOI Maccoii monMepa
Beruncnure creneHp NOJMMEPU3ALUH MONIUATHIICHA, €CIIH OTHOCHUTENIbHAs MOJICKY-
nsipHas Macca noimmMepa pasHa 56 000. M(CH»>=CH,) = 28.

Pewenne:
Ecmm yuects, uto m, 1.¢., M{(—CH,—CH>—) paBHa 28, T0 13 BbIpaskeHUsI M= m°n JIeTKO
BBIYHCIIUTH CTETICHb MOJIMMEPU3anH — N:
56 000 =28n; n =56 000:28 = 2000.
3agaya. Beruucnure OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy nonHMepa(—CHz—(I?H—)soo.

M(CH,=CH-CHj) = 42. CH;

o6paseuy

» IInacmmaccol — noaumepHvie Mamepuansl, cnocobHble npuobpemamsv npu
Ha2pesaHul 3a0aHHyI0 POpMY U COXPAHAMb ee NOCIe OXNANCOCHUSL.

W3-3a cBoeii nerkocTr, 600N MEXaHMYECKOH TPOYHOCTH, BBICOKOH XUMHUe-
CKOI CTOMKOCTH, XOPOIIUX TEIIOU30JIALIMOHHBIX U 3JIEKTPON30JIILIUOHHBIX CBOICTB
IUIACTMACCHI HAXOAAT IINPOKOE NPAKTHUECKOE IPUMEHEHHUE.

Hanpumep, Takue miacTMaccsl, Kak IMOJU3TWIEH, MOJUIPONNICH, NOIUBUHIII-
XJIOpH]I, TIOJUCTHPOI U €ro CONoNuMepsl, (eHondopManbaeruHble CMOJIBI U AP.
HNPUMEHSIOTCS] B Pa3JIMUHBIX 00JIACTAX HPOMBIIUIEHHOCTH, CEILCKOIO X034HCTBa, B
MEIULMHE, OBbITY U T.J.

* Bonokna — npupoonbvie u cunmemudeckue RonuMepbl, CNOCOOHbIE GbIMASUBANBCA 6 ONUH-
Hble 2UDKue HUM, U3 KOMOPbIX U320MAasIuealon npsicy U opyeue meKCImuibHble U0,

Paznuuarot BonokHa npupoonsie u xumuyeckue. Ilpupoansie nim HaTypajibHbIE
BOJIOKHA HOJPA3JEIIOTCA Ha BOJIOKHA PACMUMENbHO20 U JHCUBOMHO20 TIPOUCXOXK-
nenus (d), HanpuUMep, XA0NOK, JIeH, Wepcmb U UWETK.

XuMHUYECKHE BOJIOKHA TIOAPA3ACISIIOTCS HA UCKYCCMEEHHbIE U CUHMemuiecKue.

HckyccTBeHHBIE ayemamHoe U 6UCKO3HOE 60JIOKHA TIONY4Yar0oT XMMUYECKUMU
IMpEeBpaAlICHUSAMUA LCJIIIOJIO3BI. CHHTETUYECKHE BOJIOKHA U3TOTABIMBAIOT U3 CUHTE-
TUYECKUX IIOJIMMEPOB; HAIIPUMED, KANPOHA, HAUIOHA U 1A6CAHA.

| IPUPOHBIE BOJIOKHA
PacturennHoro 7KupoTHoro
NMPONCXOKIEHUS TPOUCXOKIEHUSI
XJIONOK, JIeH U Op. wepcmo, wieik u op.
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CocrtaB U cocoObl IMOJIy4YCHUA BOJIOKOH 6y,Z[YT PaCcCMOTPEHBI B MOCIIECAYIOMINX

Kj1accax.

* MOHOMEP * MaKpPOMOJIEKYJIa * CTeNneHb NONIMMepU3aLmm * CTPYKTYp-

HaA eanHULUaA *

- MpumeHeHMe ¥ NpoBepKa 3HAHUM

1. Ykaxure omindo4yHoe Boipa:kenue. [loaumep ...
A) 06pa3syercsi 10 peakiuy HOTMMEPH3aIUH U HOJHKOHICHCAIINH
B) nonyuator u3 monomepos, coxepxkamux C=C u C=C cBs3u
C) kak npaBmio, uMeet M; 6oinee, uem 5000
D) MOXeT UMETh TaKo# ke KaueCTBEHHBIN COCTaB, YTO U MOHOMED
E) cocTouT N3 MHOTOKPATHO MOBTOPSFOLIAXCSI MOJICKYJI MOHOMEpa

2. YKa:KuTe CTPYKTYPHbIE eIMHUIbI MOJTUITUHIEHA H MOJUNIPONUJIEHA, COOTBETCTBEHHO.
1. CH,=CH: 2. fCHsz|Hf 3. CH=C- 4. —CH>-CH»— 5.— CH,-CH=CH—

CH3

3. Yka:kute noJuMepbl 00pasyloniuecs
COOTBETCTBEHHO 110 PeaKLMH N0JIHMe-
PU3aLUHU U MOJTHKOHAEHCALIMH.

1. penondopmanpaeruHas cMoia
2. TethioH

3. HOJAMITUIIEH

4. Genkn

5. IOTUCTHPOIT

5. YkaxuTe HCKYCCTBEHHbIE OJUMEPBHI.
1. nenmonosa

. IPUPOIHEIIN KaydyK

. Te(IIOH

. IOJIMATHIIEH

. alleTaTHOE BOJIOKHO

. BUCKO3HOE BOJIOKHO

[ NNV, I SRS I O]

CH3
A) 1,3 B) 1,5 C)4,2

D) 4,3 E)4,5

4. Onpeaenure MoJMMeEpPbI JUHEIHOTO
cTpOeHHs.
1. MOMUATHIIEH HU3KOTO JaBJICHUS
. pe3uHa
. IIEJITI0N03a
. TIIMKOTeH
. KaIlpoH
. TIOJTUCTHPOI

AN kAW

6. OnpenesTe XMMHYeCKHe BOJIOKHA.
. HIepCTh

. aIleTaTHOE BOJIOKHO

JeH

JIaBCaH

. KarpoH

. IPUPOTHBIH MIENK

7. UeM OT/INYAIOTCSI HCKYCCTBEHHbIE BOJIOKHA OT CHHTETHYEeCKUX?

8. Berunc/inTe OTHOCHTEIBHYI0O MOJIEKYJIAPHYI0O MacCy MOJIMITHJIEHA CO CTeNEeHbI0 IOJIH-
mepusanuu paBHoii 500. M(CH=CH>) = 28.

° rnaea 9 ¢ Kucnopoacoaepxawm
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m nPAKTVI‘-IECKAFI PABOTA — 3. CBOUCTBA OPIAHUYECKUX
COEQVHEHUHA

. OoOnbIT n B3aumogeiicTBe MHOTOATOMHBIX CIIMPTOB € THAPOKCHIOM
menu(Il)

B mpoGupke k pactBopy cynbdara menu(Il) odbemom 1-2 M ocTopokHO, 11O
oOpasoBaHus ocajka, HajelTe 1 Mi1 pactBopa mienoun. CieiTe pacTBOp HaJl 0CaIKOM
u nipuiieiite K ocaaxy 0,5—1 mut rmneprHa n HaOmoaaiTe 3a MPOUCXOIAIINM.

OO0cyaure pe3yabTarThl:

— Kaxoro 1igeta ocajiok BbINaj Mpu J00aBIeHUH IIEI04H K pacTBopy coiu meau(Il)?
— Kakoit hopmyioli MOKHO BBIPa3uTh COCTaB 0cajika?

— UYro npownzonuio ¢ ocajkoM rpu gobasnennu rimnepuna? [Nouemy?

— Kakne oprannueckue coeTMHEHHs PacIO3HAIOT IPOBEICHHON peakuueii?

— Kakoro nBera pactBop o0pasyercs B KOHIIE OIBITa?

. Onbl T a IHonyyeHue aneTHIeHA U €r0 CBOICTBA

[Momectute B mpoOUpKy ¢ 2 MIT BOABI 00pa3ell kKapOuaa KaIbIUs pa3MepoM B TOPO-
mHy. HageHsTe Ha IpoOUpKy MPOOKY ¢ Ta300TBOTHON TPYOKOH M OIyCTHTE KOHEIT
TpyOKkH B pa30aBlieHHBI pPacTBOp IEPMAaHraHATa Kallusl, MPHUTOTOBJICHHOTO BO
BTOPOM TIpOOHpKE.

— Kakne m3menenus ol HaOmogamu? O 4eM OHU CBHIIETEIBCTBYIOT?

— CocraBbTe ypaBHCHHS PEAKIUi, KOTOPBIC UMEIIA MECTO.

. onbIT B OKHCIIeHHE aleTAIbAernAa

a) B mpoOupke momyunte ocanok runpokcuna meau(ll) u, He cnuBas BepxHHMH
pacTBOp LiesnouH, npubdaBpTe 1 MII arieTaabJeruaa K COAEPKUMOMY IIPOOUPKH.
b) B npyroii npobupke k pactBopy Ag>O B aMmMuauHOH Bojie 00beMoM 1 M ocTo-
POXHO IO CTeHKe MpoOupku npwieiire 1 mu aneranpieruna. Ode mpoOHpKH
OITyCTHTE B CTaKaH C KUIALIEH BOJOH U HAOIIOIaliTe 32 IPOUCXOJISIIIHIM.
— CocraBbTe ypaBHEHHUs peakinii, KOTOPbIE UMETH MECTO.
— Kakne oprannueckne coefMHEHHs pacIIO3HAIOT MTPOBEICHHBIMH PEAKIIUSIMU?

. onbiT n HexoToppie cBOMCTBA YKCYCHOMH KHCIOTBI

a) B mpobupky ¢ ykcycHo# KucIoTol 00beMoM 1 M1 100aBbTe HECKOJIBKO Kallellb

METHJIOpaHka. B Kakoi mBET OKpacwicsi METHIIOpaHX B YKCYCHOW KHCIOTE?

MTOJIy4€HHOMY PacTBOPY OCTOPOXKHO j00aBbTe 1 MiI pacTBopa mienoun. YtQ\Be
Ha0I0JaeTe Ipu 3TOM? ’

b) Bo BTOpYyIO MpobHpKy ¢ KycouykaMu Meia Hayeite | Mir yKCy c

KH
TIPOUCXOANT?
— CocraBbTe ypaBHEHHS PEAKIN, KOTOPBIE MMPOTEKAIHEB 00CHX TIPO X.




o2

(L ososuanune sanannn ]

1. Onpeneante omM004YHOE BhIPAsKEHMeE.
Omanon ...
A) oTHOCHTCS K ITpEeTIbHBIM OHOATOMHBIM CIIUPTaM
C) comep KT B MOJIEKYJIE TOIBKO G-CBSI3U
E) xummuT mipu 601ee BBICOKOH TeMITepaType, YeM MEeTaHOI
B) mo cocraBy cootBercTByeT 06mIei hopmyne CoHaniOH
D) He BcTymaeT B peakiyio Aeruaparaiuu

2. Yto 011u004YHO IUIsl YKCYCHOH KUCI0THI?
A) mipeznienbHAs OTHOOCHOBHASI KHCIJIOTA
B) B NpOMBIIIIIEHHOCTH NOJTy4Yar0T OKHUCIICHHEM OyTaHa
C) nposBisieT 00mMe XUMUIECKHE CBOHCTBA MHUHEPAIBHBIX KHCIIOT
D) ¢ Mg, CaO u Na,COj; pearupyet 110 HeOOpaTHMOH peaKkinu
E) He uamenser 1ger akmyca

3. Onpenesanre oIU00YHOE BLIPAKECHHE.
Cnoarcuvie 3¢hupbt ...
A) TOJTy4aroT 10 PeaKLyH dTepUPUKALUH
B) 00pa3yroTcs 1Mo KaTaIuTHYCCKOW PeaKIuu
C) moryT coorBercTBoBatTh hopmynam R;-COO-R; nnu Ri-COO-R;
D) obpasyrorcs o peakunu ooMeHa
E) oOpasyrorcs mo HeoOpaTUMOU peakIui

4. YkaxkuTe BepHbI¢ BICKA3bIBAHUS.
Yxcycnviti anvoeauo ...
1. oOpa3yeTcs OKHCIICHHEM TIPEAEITBHOTO OJHOATOMHOTO CIIHPTA
3. IpH OKMCIJIEHHUH TIPEBpAIaeTCs B KApOOHOBYIO KHCIOTY
2. BCTYyIIaeT B peakluio “‘cepeOpsHOro 3epkaia’
4. ne oxucnsercs ruapokcugom meau(1l)

5. Hepel'll/l].l.ll/lTe CXEMbI B TETPAAb M 3aBEepPLINTE UX.

1. CH;CH,OH + CuO ——

2. CH3CHO + Cu(OH), ——

3. C4Hjp+ Oy TPt | >

4. CH;COOH + C,Hs;OH _4H2504 |

5. HCOOH + Mg — * \

6. Kpaxmain _ Wapomts o cMpToBOE

° rnaea 9 ¢ Kucnopoacogepxaiwme n TCO
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6. Kakue Bbicka3bIBaHUsl OTHOCATCS K GppyKTo3e?
1. “U30Mep rIHOKO3bI

. CJalIle TII0KO3bI

. OTHOCHTCS K YTJIEBOJIaM

. 00pasyeTcst THAPOIIN30M CaXapo3bl

T\ AW

. Ha3bIBAOT BUHOI'PAIHBIM CaXxapoOM

7. Yeranosute coorBercrBue Mexay I, IT u III crpykrypamu eika n 1,2 u 3.

I ctpykrypa 1. mpocTpaHcTBeHHast (PopMa MONUTICHTHIHON CITUPATH
II ctpykrypa 2. ciupaneo0pasnas (hopma MOJTUICITHIHON IEH
IIT crpykTypa 3. mOCIeI0BaTEIFHOCTh AMUHOKHCIIOTHBIX OCTaTKOB B MOJICKYJIE

8. CoctaBbTe B TeTpajHM YpaBHEeHHEe IOPEeHHUs NpeAeJbHOI0 OJHOATOMHOIO CHHPTA
(CyH20+20) B 0011eii hopme u onpeenute ¢popMyay cMpTa, 1JIsl HOJHOTO CXKUTAHUS
1 MOJIb KOTOPOro H3PacX0I0BAHO 6 MOJIb ra3a KHCJIOPOJA.

C.Hyn O + Oy LN +

9. CKOJIbKO TPAMMOB YKCYCHOI KHCJIOTHI MOKHO MOJYYUTH OKHCJIEHHEM 22 I' YKCYCHOro
anbaernaa? Beixon kuciotsi cocraBiasiet 80%. M (CH;CHO) =44, M(CH3COOH) = 60.

10. OTHOCHTEIBLHASI MOJICKYISPHAS Macca MOJUMepa €O CTeNeHbio noJmmMepusannu 800
paBHa 33 600. Kakoii ankeH ucnoabs30BaH B kayecTBe MoHOMepa? A(C) =12, A(H)=1

RO
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. TepMUHbLI U XUMUUYECKHNE MOHATHUA .

A
Ancopéuusi — TOINOLICHHE T'a30B M PACTBOPEHHBIX BEIIECTB ITOBEPXHOCTHIO TBEPJOTO
BEILECTBA.
A3oTHbIE y00peHust — y100peHHs, CoJIepKallle B CBOEM COCTaBe a3oT.
AJiberu/ibl — OpraHuuecKye BEIIeCTBa, B MOJIEKYJIaX KOTOPBIX YIJIEBOJIOPOIHBINA pauKa
COEIUHEH ¢ anpaeruanoil rpymmoit (CHO).
AJIKaHBI — YTJICBOJIOPOJIBI, COCTaB KOTOPBIX COOTBETCTBYET 00mIeH hopmyne CyHanro.
AJIKaieHbI — YTIICBOIOPOIBI, B MOJICKYJIaX KOTOPBIX MEXKy aTOMaMH YTIepoia MMEIOTCS
JIBE TBOMHEIC CBS3H.
AJIKeHBI — YTIIEBOJOPO/IEI, B MOJICKYJIaX KOTOPBIX MEXIY aTOMaMH YTIepOia COMCPKHUTCS
OJIHA ABOIHAS CBA3b.
AJIKMHBI — YTIICBOAOPO/IbI, B MOJIEKYJIaX KOTOPBIX MEXK/Y aTOMaMH YTIIEPOJia COAEPHKUTCS
OJlHa TPOWHas CBS3b.
AJIIOMHMHOTEPMHUSI — BOCCTAHOBJICHHE METAJUIOB U3 X OKCH/IOB aJIFOMUHHEM.
AJIIOMOCHIIMKATBI — CUIIMKATBI, CO/ICPKAIIME B CBOEM COCTaBE OKCHUJI AJIFOMHHUSL.
AMasnbrama — cruiaB, o0pa3yroIuics: B pe3yJsibTaTe paCTBOPEHHS METallla B PTYTH.
AMMHOKHUCIIOTBI — OPTaHUYCCKUE BEIIIECTRBA, COJICPIKAIIIE B CBOEM COCTaBe aMHHHYIO (—NH))
n kapookcupHyto (—COOH) rpymimsL
AMMHIa4YHAs BOJA WM HAIIATHIPHBIH CHUPT — PaCTBOp aMMHaKa B BOJIC.
AHOJ — TTOTOKUTETHHO 3aPSKCHHBINA IIEKTPOI.
ApoMaTHiecKHe YriieBOI0POIbI — YTIICBOIOPOIBI, MOJEKYIIBI KOTOPBIX COIEPKAT OHO MIIH
HECKOJIbKO OEH30JIbHBIX KOJIEI.
Aneratsl — comu ykcycHo# kucnotsl (CH;COOH).

b
beaxu (HOJ'IHHCHTHI[])I) — OpPraHn4cCKuC COCIUHCHHA, COCTOAIIUE N3 aMHHOKUCIIOTHBIX
OCTaTKOB.

B
Bosokna — OPUPOAHBIC U CUHTCTUYCCKUEC TTOJIUMEPHI, CIIOCOOHBIE BBITATUBATLCS B JJIMHHBIC
rudKue HUTU, U3 KOTOPBIX U3IrOTABJIMBAIOT MPSXKY U APYTUC TCKCTUIIbHBIC U31CINU.

r
I'anorensl — 3neMenTs! VIIA moarpymnmst.
T'asiorennabI — coM rajIOr€HOBOIOPOAHBIX KHUCIIOT.
I'aoreHOBOI0PO/ABI — BOZOPOAHBIC COSTMHEHNS I'AIOTEHOB.

I'mapomeTatyprusi — noixydeHne METAJUIOB U3 BOIHBIX PACTBOPOB UX COCTUHEHMH IyT
BOCCTAaHOBJICHHS 00JIee aKTUBHBIM METAJLIOM.

I'unoxsioputsl — conu xjopHoBatrcToi kuciotsl (HCIO). ’

I'omosoru — BelecTBa, MpUHAIEKAIIHIE K OHOMY KJIACCY U OTINYAOIIUe T O ra

Ha OJTHY WJIM HECKOJIbKO MeTmieHOBBIX (CHy) rpymm.

i
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XK
7KagesieBasi Boga — mpoAyKT B3auMoaencTBus xyopa ¢ pactBopoM KOH nimm NaOH npu
OOBIYHBIX YCIOBUSX (0€3 HarpeBaHus).
7Kunaxoe cTeKk/10 — KOHIEHTPUPOBAHHBIC PACTBOPHI CHIIMKATA HATPUS WM KaJusl.
Kecrras Boga — Bojia, cojepxainas noubl Ca>* 1 Mg?* B GONbIIMX KOJMYECTBAX.
Kupbl — crnoxuble 3QUpHl TIMIEPHHA W OJHOOCHOBHBIX (IJIaBHBIM 00pa3oM BBICIIHX)
KapOOHOBBIX KHCIIOT.

n
H3omeps1 — BeliecTBa, UMEIOIINE OMHAKOBBIA COCTaB MOJICKYJN, HO pa3HOE XHMHUYECKOE
CTPOCHHE, U ITOTOMY Pa3INYAIOIINECs APYT OT Apyra CBOHCTBAMH.

K
Kap6onatsI — conn yronpHoit kuciots! (H2CO3).
KapGonaTHas (BpeMeHHas1) JKeCTKOCTb — JKECTKOCTh BOJbI, OOYCIIOBJICHHAsl IIPUCYT-
CTBUEM B BOJIE TUIPOKAPOOHATOB MarHMs U KaJbLHs.
KapGoHoBbIe KHCI0TBI — OPraHUYECKUE COCAMHEHMS, B MOJIEKYJIaX KOTOPBIX YIJIEBOIO-
POZHBII pajiKai COETMHEH C OJJHOW MITH HECKOJIbKMMHU KapOokcuinbHbIMU Tpyrnamu (COOH).
(ucximouenne mypasbuHas kuciiora H-COOH).
Karon — orpunarensHo 3apsKeHHBIH 3JIEKTPO.
KBapi — gricThle KpHCTa/UIBl ANOKCHAA KPEMHUSI.
KomnexcHoe ypo0penmne — ynoOpeHue, cojepkalliee B CBOEM COCTaBe ABa U Ooiee
MTUTATEIHHBIX SJIEMEHTOB.
Koppo3usi — pa3pylieHre METAJUIOB U UX CIUIABOB O] BO3ACHCTBUEM OKPYKAIOIIEH CpEbl.
KpekuHr — nporiecc 06pa3oBaHKs yIIICBOAOPOAOB C MEHBIINM YHCIIOM aTOMOB YIJIEpOAA B
pe3yJibTaTe pasnoKeHHs YIIICBOJIOPOIOB C OOJIBIINM YHCIOM aTOMOB YIJIEpoIa.

JI
Jlerkuii MeTaJLI — METaJLI, INIOTHOCTH KOTOPOTO MEHBIIE 5 T/cM>.
JlerkonJiapkuii MeTaJlJ1 — MeTaJlI ¢ TeMIepaTypoi miasieHus Huke 1000°C.

M
MeTtaaayprusi — o01acTh MPOMBINIIIEHHOCTH, KOTOpast 3aHUMAETCs! ITOJyUYeHUEM METaUIOB
UX CIUIaBOB.
MuHepanbHbIe y100peHHUs — BEIIECTBA (B OCHOBHOM COJIN), COJIEPIKAIIIE B CBOEM COCTaBe
MTUTATEIbHBIE 3JIEMEHTHI.
MpbLi1a — HaTpHUEBbIE U KaJIMEBBIE COIH BRICIINX KapOOHOBEIX KUCIOT (Cio—Cay).

H
HekapOonaTHasi (IIOCTOSIHHASI) JKeCTKOCTh — )KECTKOCTh BOJIBI, OOYCIIOBICHHAS TTPHUCYT-
CTBUEM B BOJI€ CyIb()ATOB U XJIOPUAOB KaIbLUs U MarHUs.
Hurtpatsl — comu azotHOH Kucnotsl (HNO3).

(0]
Outeatsl — conu onenHoBo# kucnotsl (Ci17H33COOH).
OJieyM — pacTBOp TPHUOKCHJIA CEPhI B KOHIIEHTPUPOBAHHOM CEPHOM KHUC.

OpTodochats — comu oprodochoproii kucaoTel (H3PO,).
Oprannyeckasi XUMHUsI — pa3jie)l XUMHH, M3Y4YalOIIUil COCTaB, cv;\ CTB

CITOCOOBI NOJIYUCHHS OPTaHUYCCKUX COCI[I/IHCHI/II/I

IManbMUTATBI — COJIM TATBMUTHHOBOM KHCTIOTHI (C) OOH).
HMepxaopatsl — comu xiopHoi KUCTOTH (HCIO4).
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Ilepexoanpie MeTALIBI (3JIEMEHTHI) — JIECMEHTHI TOOOYHBIX TIOATPYII 4—7-T0 MIEPHUOIOB.
IInposms — HarpeBaHue BelecTBa 0e3 A0CTyIa Bo3myxa npu temmeparype 1000—1200°C.
IInpomeTaityprusi — NoxydeHne METaJUIOB U3 Py ITyTeM UX BOCCTAHOBJIEHHS IIPH BEICOKOH
TeMIIepaType.
IIuTaTeabHbIe 3JIEMEHTHI — 3JEMEHTHI, HEOOXOAUMBIE JUII HOPMAJIBHOTO Pa3BUTHSI pac-
TEHUH.
Ilimactmacesl — IoOJMMEpHBIE MaTepualibl, CHOCOOHBIE NMPHOOpETaTh IPU HArpeBaHUU
3a7laHHYI0 (OPMY M COXPaHATH €€ MOCIIe OXIIaXKACHHS.
IMontnvep uaM BBICOKOMOJIEKYJSIPHbIE BelIeCTBA — BELIECTBA, MOJEKYJbl KOTOPBIX
COCTOSIT N3 MHOT'OKPATHO TTOBTOPSIOIINXCS IPYIIT aTOMOB.
ITpocTbie ynoOpeHusi — ynoOpeHHs, COIEp)Kalliieé B CBOEM COCTaBE OJWH IUTATEIbHBIA
JJIEMEHT.

P
PacTBOpHMOE CTEKI0 — CHIIMKAT HATPUS MK KaJusl.
Peakuuu nmosimMepu3anMM — peakivy 00pa30BaHUsI BBICOKOMOJIEKYJSIPHBIX BEIIECTB B pe-
3yJIbTaT€ MHOTOKPAaTHOTO COEJMHEHNUS] MOJIEKYJI MOHOMEPOB JIPYT € IPYTOM.
Peaxuuu >Tepuukanmm — peakuyy, NPOTEKAIOIINEe MEXIYy KapOOHOBBIMH KHCIOTAaMH H
CIHPTaMHU.
Peakuun moMKOHAEHCALMHM — PEAKIMK 00Pa30BaHMs BHICOKOMOJICKYIISIPHOTO BEILECTBA M3
HHU3KOMOJICKYJISIDHOTO, COIPOBOJK/IAIOIINECS BBIIEJICHHEM B KAuecTBE MOOOYHOIO TPOJYKTa,
HarprMep BOJIBL.
Pyna — npuponHOe coeAnHEHNE, TPUTOAHOE AL IIPOMBIIIIEHHOTO TIOYYEHNUS METAIIIIOB.

C
CenuTpsbl — HUTPATHI HATPUS, KaJIU, AMMOHUS U KaJIbIIHS.
CepoBo10opoIHasi KHCJI0Ta — PACTBOP CEPOBOJIOPOJIA B BOJIE.
CepHucTasi KHCJI0TA — PacTBOP IHOKCHIA CEpPBI B BOZE, COOTBETCTBYIOast coctaBy HaSOs.
Cuiukartel (MeTaCMIIMKATBI) — COJIM MeTakpeMHueBoi kucioTsl (HaSi0Os).
Cuauuuasl — CoeTMHEHUS KPEMHHSI C MeTalJIaMu.
CaoxHble 3(pUPBI — OpraHUYECcKUe COeTMHEHHS, 00pa3yrolIecs: B3auMOAeHCTBUEM Kap0Oo-
HOBBIX KHCJIOT CO CITUPTaMHU.
Cnuptbl (mpenenbHble) — TPOM3BOJHBIC AIKAHOB, B MOJEKYJIaX KOTOPBIX OJIWH WM
HECKOJIBKO aTOMOB BOOpO/ia 3aMeleHbl Ha TuapokcuibHble (OH) rpymmsb.
Cni1aBbl — CUCTEMBI, COCTOSIINE M3 IBYX U 00Jiee METAJUIOB WIIM U3 METAJUIa i HEeMeTala.
Cranp — craB kenesa, conepxkamuii ot 0,1 1o 2% yrieposa u B ManbIX KOJHMYECTBAX
npyrue npumect (Si, Mn, S, P).
Creapatsl — conu cteapunoBoii kuciotsl (Ci7H3sCOOH).
CreneHnb KeCTKOCTH — 00IIIee YHMCII0 MHUTMMOITL HoHoB Ca? 1 Mg?, coneprkamuxcs B 1 utpe
BOJIBI.
Crenens MOJIMMEPH3AIMH — YHCIIO CTPYKTYPHBIX €IMHUL] B MAKPOMOJIEKYJIE ITOJIMMeEpa.
CTpyKkTypHasi eIMHHIA — IPYIa aTOMOB, MHOTOKPATHO MOBTOPSIIOLIASCS B MaKpOMOJIe-

KyJIe.
Cyasdmasl — coin cepoBogopoaHoit kucnotsl (HaS).
Cyabsdatel — conn cepHoit kucioTsl (H2SO4).
Cyabdutsl — comu cepaucroit kucnots (H2SO3).
T

TepMHT — cCMeCh aJTFOMUHIEBOH TBUTH C JKEJIe3HON OKATMHQH B M COOTH nn 8:3.
00°C.




Y
YrieBoabl — OpraHuuecKue COeAMHEH s, COCTaB KOTOpbIX cooTBeTcTBYeT hopmyie Co(H20)m
(n 1 m>4).
YraeBoaopoabl — BEIECTBA, MOJIEKYJIbl KOTOPBIX COCTOAT U3 aTOMOB BOJIOPOJIA U yIIIEpoia.
(0]
DeppoxpoM — CILIAB JKEIe3a C XPOMOM.
DeHos1 — OpraHuuecKoe COeJUHEHUE, COCTOsIIee U3 OEH30JILHOIO KOJbIA, HEIIOCPEACTBEH-
HO COCIMHEHHOTO ¢ TUApPOoKCcHiIbHO rpymmoi (CcHs—OH).
®opmuatsl — conu MypaBbuHO# kucnorsl (HCOOH).
®ochuabl — coennHenus pochopa ¢ MeTaIIaMH.
DyHKIHMOHATBHAS TPYNIIA — aTOM WJIH TPYIIa aTOMOB, KOTOPAsi ONpe/IessieT XapaKTepHbIe
XMMHYECKHE CBOMCTBAa BEHIECTBA M €r0 MNPHHAUICKHOCTh K OMNPEICICHHOMY Kiaccy
COEIUHEHNM.
X
XanabKoreHbl — 3JIeMeHTH! VIA HOATpyIIIEL.
XuMHYecKoe CTpOeHHe — T0CIIEI0BATEIbHOCTh COCJUHEHUSI aTOMOB B MOJIEKYJIE.
Xaopartsl — conu xsopHoatoii kucnotsl (HCIO3).
XJiopHasi U3BeCTh — CMECh TalllCHOH W3BECTH C XJIOPOM, 00pa3ylolasics Iph OOBIYHBIX
ycioBusx (0e3 HarpeBaHus).
XJ10pHast Boj1a — pacTBOP XJIOpa B BOZIE.
I
Huknomapaduusl — YrieBOAOPOJBl C 3aMKHYTOH YIJIEPOJHON LENbIO, B MOJICKYJax
KOTOPBIX aTOMBI YIJIEpO/ia COSTMHEHBI MEXIy COO0H OJJMHAPHBIMU CBSI3SIMH.

q
YyryH — ciaB xenesa, copepxaruii ot 2% 1o 4% yriepona, a Takxke KPeMHHUH, MapraHerl,
(docdop u cepy.
11|
leno4Hbie MeTANIBI — METALIH! [A TOATPYIITEL.
lesouno3emebHbIe MeTANIBI — MeTauibl [IA noarpynmnst — Ca, Sr, Ba u Ra (paanii).

9
DJIeMeHThI NOArpynnbl Oepuiimsa — mMeTauisl [TA moarpymnmnst.
JJieMeHThI NOArpynnbl 6opa — snemenTs! [IIA noarpymnmst.
JJieMeHThI HOArpynnsl ¢propa — snementsl VIIA moarpymsr.
DJIeKTPOJIM3 — OKUCIINTEIEHO-BOCCTAHOBHUTEIIbHBIE TIPOIIECCH, IPOTEKAIOIINE HA MIICKTPOIax
IIPU TIPOIYCKAaHWH IIOCTOSIHHOTO 3JIEKTPUYIECKOr0 TOKa Yepe3 pacTBOP WIIM pacIulaB
IEKTPOIIUTA.
DJIeKTPOMETALTYPIrius — MOJIyICHHE METAIUIOB JIEKTPOIIM30M PacIUIaBOB UX COCTHHEHHH.
DJIeKTPOXUMHUYCCKHI PAI HANPSKEHUS METAJJIOB — I10CIEJOBaTEIbHOCTh METAIUIOB,
PacIoI0KEHHBIX B MOPAJKE YMEHBIICHUS UX aKTHBHOCTH B BOJIE.

RO
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. MpunoxeHus .

QOpMy]‘IbI, ncnonb3yemMblie B Xo4e pewleHnsa 3agayd, npuBegeHHbIX B yqe6HMKe

Macca (m) m= mey N, m=v- M’ m(p_p) =V. p(p_p)
KoaunvecTBo N

_ m . — . _ Vras
BemecTna (v) M vE VT NA V(ras) = Var
Macca M
gacTHIbI (Mo) Mo = i° my(AB) = M(AB) -1 a.e.m.
Moasipuas m
macca (M) M= e M(ras) = VM- p(ras); M = my Na

OTHOCHUTEILHASI MOJIe-
KyJsipHasi macca (Mr)

Mi(raz) = 2- DH2 ;

Mr(ras) = 29 Dnoa,m

Oo0bemHast 10151 (@)

Vi

Vi

oxHoro rasza (1) B A v nim @1 (%)= — -100%
razoBoii cmecu
MaccoBast 10151
jemenTa A (0(A) B o(A) = M wim (A, = M -100%;
coennHeHuu AxBy M, M,
OTHOIIIEHUE MH/IEKCOB I o(A) . oB) . ~ m(A)  m(B)
(x:y) B popmy.ae A<By -y Ar(A) " Ar(B)’ ~ M(A) M(B)
Maccosast () u m

pak. Vipax.
oobemuas (0) moast n(%)=—m“ - -100%; 0(%) = —22 .100%

TEOop. VTeop.
MPOAYKTA peaKIuu
MaccoBast 1011 (®) ® o= Mas0.100% W
PacTBOPEHHOI0 p-p.
BellleCTBA B PacCTBOpe - MeB0 _ m p-go m 5-o

- mp-p. - m g-po + M Boga B Vp-p. ‘Pp-p.

3ﬂeKTpOXMMV|‘-IeCKVIl:1 pAa Hanpsi>keHUa meTannoB

. 0 — n+
_BoccTanoBuTensHbIe cBOMcTBa atoMoB (M~ —ne —» M ) Bo3pacraror

Li| K|{Ca | Na|Mg| Al| Mn |Zn |Cr | Fe | Pb |H:| Cu| Hg |Ag| Au
O Tep bl U X YecKu ATUA °©




OTHOCUTEeNnbHasn ANeKTpooTpuuaTesibHOCTb 3JIeMEeHTOB

F|O| N |d

Br S C

H Si | Al

Ca| Li | Na K

40135 3,0

3,0

28 | 2,6 | 2,5

22

2,1 1.8 | 1,5

1,04| 1.0 | 0,9

OTHOCUTENbHbIE MONEKYNAPHbIE MAacCbl HEKOTOPbLIX OPraHUYeCcKUX CoeaANHEeHUN,
BblpaXeHHble NOCpeaACTBOM YMcna aToMoB yrrepopaa (n)

AnkaHbl My(CrHani2) = 14n + 2
Huknoankaab M(C,Hzn) = 14n
AnkeHbl My(CyHa2n) = 14n
AJKWHBI M (CyH2n2) = 14n -2
ATnkagueHsl My(CrH2n2) = 14n -2

O,I[HO&TOMHI)IC TIPEACIBHBIC CIIMPTHI

M(CoHon1OH) = 14n + 18

[penenvHbie ambaerub™

My(CyH2n+1CHO) = 14n + 30

OIHOOCHOBHEIE TIpeIeNTbHBIC KapOOHOBBIE KHUCIOTHI *

My(CoHan1COOH) = 14n + 46

*—B aJpacruaax u Kap60HOBBIX KHCJIOTaX n IIOKa3bIBACT YHMCJIO aTOMOB C, coaepKanxcs
B YIJIEBOOAOPOAHOM pauKaje.

®dopMyrnbl U Ha3BaHUA psAAa BaXKHENLIUX OPraHMYeCKUX COeAUHEeHUN

CHa4 H:C=CH: HC=CH H:C=CH - HC=CH:
MeTaH STUJIEH aleTHIICH OyramueH-1,3
e ~Len, e ACH (FHz_ (FHz ?Hz_ (FH - C‘Hz
- - HC " OH OH OH OH OH
CH: H
unksorexkcan CeHiz Genszon CsHe JTHIICHIITROITE TJIMLCPHH
CH3;-CH:-OH CH3-CHO CH3-COOH Ci1sH3:—-COOH

STUJIOBBIN CIIUPT

YKCYCHBIN albJIeruj

YKCYCHAasl KUCJIOTa

IMaJIbMHUTHUHOBAA KUCJIOTA

C17H35—~COOH C17H33-COOH C6H12056 C12H22011
CTeapuHOBas OJIEMHOBAS KUCJIOTa TIII0K03a, PpyKTO3a caxaposa
KHCJIOTA
(CsH1005)n . C17H35COI\(/}MK Il_I (”) (-CH, —CH=‘C - CH,-),
. WJIKOE MBUIO; M =
Kpaxma, > N o
HeIIToN03a Tsepnoe mbu10; M = Na N (‘:H C CHs
R CHHTCTHYCCKHI
_ n W30TIPEHOBBIH Kay
0enoK
(~CH2-CHz-)n (~CF2-CF2-)a (-CH,-CH-),
) TedaoH |
HomaTIIeH (politetrafliioretilen) c
TOJTMBUHIITXIIOP
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Onpep.eneHme HeKOTOPbIX OpraHN4YeckKkux BeLlecTB

BelectBo PeaktuB MN3ameHeHuns
Pactsop KMnO4 _
> PactBop KMnO, obecLgeunBaeTcs
HenpepenbHble
yrnesogopoabl BpomHas Boga
> BpomHas Bona obecuBeunBaeTcs
Pactesop KMnO.
- O6pasyeTcsi CH;OH-CH,OH
CH2=CH: pacTBop obecLpeunBaeTcs
3TUNeH
bpowransora | O6pasyetcst CH,Br—CH,Br n
pacTtBop obecLiBeuvBaeTcs
ObpasyeTcs LWwaBenesasi KUCMoTa
Pactesop KMnO.
To0P L > (HCOO-COOH) u pacteop
CH=CH obecLiBeunBaeTcs
aueTuneH
Bpowras soAa (Maﬁb';) ObpasyeTcs TeTpabpomaTtaH
(CHBr,—CHBr3) n pactsop
obecuBeynBaeTcs
(IT.H2— (|2H - (l:Hz
OH OH OH Cu(OH). » | OBpasyetcs apko-cuHmit pacTeop
IIIMLEPVH (MW STUNEHINNKOIb)
(o) Cu(OH)q, t .
R C/ > O6pasyeTcs kpacHbIn ocagok Cu,O
\H Age0, ammmaqHas soda MpoTekaeT peakums “cepebpsiHOro
anbgernabl g 3epkana”’
Nakmyc R PacTtBop okpalunBaeTcsi B KpacHbIn
CHsCOOH > user

YKCyCHas kucnoTa

v

OuwlyuwiaeTcs 3anax yKCycHon
KMCnoThl

C17H3sCOONa
pacTBop Mbina

PactBop kucnotbl (H*)
|-
»

ObpasyoTcs benble XIonbsi
kucnoTbl Cq7H35sCOOH

(CeH1005)n Pacteop noaa Kpaxman okpalumBaeTcs B CUHUI
Kpaxman " user
koHu. HNO, O6pasyeTtcs O‘)K Xerigero uBe'
PacTtBop sinyHoro 6enka —_ OH-. CuSO, PacTsop okpaly ca 5 Mo
* TepMIHBI 1 X ATURA © 203
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Pulsuz

9ziz maktabli!

Bu darslik sana Azarbaycan dovlsti tarafindan bir dars
ilindaistifada tictin verilir. O, darsili middatinda nazardas tutulmus
biliklari gazanmagq ticlin sana etibarli dost va yardimgi olacag.

inaniriq ki, san da bu darsliya mahabbatls yanasacaq, onu
zadalanmalardan qoruyacaq, tamiz va saligali saxlayacagsan ki,
novbati dars ilinda digar maktabli yoldasin ondan sanin kimi rahat
istifada eda bilsin.

Sanatahsilds ugurlararzulayiriq!
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