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OCHOBHBIE XUMHNYECKHUE
I[TIOHATUA U 3AKOHBI

§ 1. IPEJIMET XVUMWHU ¥ EE 3AIAYM
MCTOPUS PA3BUTHS XUMUNHU KAK HAVKU

Xumusa — 3TO Hayka O BeleCcTBaX, HX CBOWCTBAX W B3aHMO-
npeBpamieHUsIX.
XUMMSI — DOTO HayKa, KOTOpasi, OCHOBBIBasICb Ha TOM, 4YTO

BCE CYILIECTBYIOIIEE B TIPUPOAE COCTOMT M3 XMMHMYECKMX BEIECTB
pPa3IMYHOTO BMIIAa, M3y4YaeT MX CBOVCTBA M 3aKOHOMEPHOCTU IIpeBpallle-
HUS U3 OJHOTO BUAA B JPYIOM.

IIpenMeToM M3ydyeHUsT XUMHUU SIBJISIIOTCSI BCE TIPUPOAHBIE U
CUHTETUYECKME BEIIeCTBA.

3eMJyi, BOIA, BO3IyX, HEOECHBIE Tejla, BCE XXMBBIE M HEXMBBIE CY-
1IeCTBa, MPEeIMEThl OblTa, MCIOJb3yeMble B IIOBCEIHEBHOM KM3-
HM, TIPOJOBOJILCTBEHHBIE IPOAYKTbI, — CJIOBOM, BCE CYIIEe BOKPYT
Hac COCTOMT M3 BeullecTB. BellecTBa e — 3TO coeauHeHMs1, oOpa-
30BaHHbBIE B pe3yJbTaTe CBSI3bIBAHUSA MeEXIy cO00i B TOM WIM MHOM
Buzie 118 u3BEeCTHBIX HAa HACTOSIIMI MOMEHT XMMMUYECKMX DJIEMEHTOB.
[TosTomy xumusi, omnpenenssi CBOKMCTBAa BELIECTB, OOpa3yIOLIMXCS
B pe3yJabTaTe XMUMWYECKMX M3MEHEHWII B TPUPOAE, M YCTaHABIMBas
IYTU MX WUCIIOJIb30BaHUS, HEIMOCPEACTBEHHO YYAaCTBYET B PEIIEHUM PS-
Ja BaXHBIX IS 4YejoBevyecTBa mpobjeM. He cyuiecTBylolue B mpupo-
Jie, TIOJyYeHHbIE CUHTETUYECKUM CII0OCOOOM IMOJMATWIECH, IJIaCTMAaCChl,
JIEKapCTBeHHbIE BelllecTBa (CpeACcTBa), TaKue BOJOKHA, KaK KaIpoH,
HEIJIOH, MHOTHE 3aIlaCHble YacTHM aBTOMOOWIEH M APYTMX TeXHUYECKUX
CPEICTB, SIBISIIOTCSI CHHTETUYECKMMM XUMUUYECKMMU BellleCTBAMU.

[IpupogHble ¥ CUHTETUYECKME XMMMWYECKME BEIIECTBA IIMPO-
KO HCIIONB3YIOTCSI B M3TOTOBJIIEHMM C TIOMOIIBI0O XMMMWYECKUX CITOCO-
0OB MCKYCCTBEHHBIX OpPraHOB JUISI OpraHuM3Ma uYejoBeKa, JeKapCTB,
MPOIOBOJLCTBEHHBIX MPOAYKTOB, OHEXKIbI, Pa3JIMYHBLIX MIPEAMETOB, He-
OOXOOMMBIX IJIs1 KM3HM, CTPOMTEIbHBIX MaTepuajioB W 1p. Bce 3T0
OCYIIECTBIISIETCS ITyTeM M3y4eHUs (PU3NYECKUX M XMMUUYECKUX CBOMCTB
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BelecTB. [ToaToMy M3yyeHME XMMMYECKMX U (DU3UYECKUX CBOMCTB BeE-
LIECTB CYUTAETCS OJHOM M3 OCHOBHBIX 3a1a4 XMMMMU.

B cBa3u ¢ Tem, 4YTO Hallly XW3Hb HEJIb3sl IPEICTaBUTb 0€3 XU-
MMM, JISS TOHUMAaHMSI CYLIIHOCTM TPOUCXOISIIMX BOKPYI Hac W3-
MEHEHMI HEOOXOAMMO 3HAThb CBOMCTBA XMMMYECKMX BELIECTB M
3aKOHOMEPHOCTH MX IpeBpallleHuil. YeaoBeuyecTBO WM3IaBHA MCIIOJb-
30BaJI0 IS CBOMX IOTPEOHOCTEM XMMMUYECKME BEILIEeCTBA M HUX IIpe-
BpaiieHus. B Kurae, Erunte, LleHTpanbHOli A3uMM LIMPOKO IOJIb30Ba-
JIUCh XMMUYECKMMH BEILIECTBAMU U SIBJICHUSIMU B OOpbOE C BpeIUTENSI-
MM CEJIbCKOIO XO34MCTBa, MPU MPOMU3BOIACTBE PA3IMUYHBIX KPacoK, CO-
30aHUU APXUTEKTYPHBIX MAMSITHUKOB, WU3TOTOBJICHUU OIEXKIIbI.

IIpocnaBneHHblE Ha BeChb MHUP HallM BeJUKME TMPEeaKud Axmal
anb-Mepranu, AOy bakp Myxamman u6H 3akapus ap-Pasu, AOy
Hacp ®apabu, A0y Paitxan bepynu, A0y Amm nonH CuHa enie B
VIII=X BB. B CBOMX HayyHbIX TpyIax IPUBOIWIA LIEHHbIE IMEPBOHA-
YaJIbHbIE CBEIEHHUSI O CIIOCO0aX MCIOJb30BAHUS XMMUUECKMX BEIIECTB B
MMOBCETHEBHOMN XW3HU U TIPU JICUCHUM Pa3IMYHbIX 320016 BAHUIA.

A0y Anmu nO6H CuHHa 3aJ0XWJI OCHOBBI 3aKOHA ITOCTOSIHCTBA COC-
TaBa U MCXOAS M3 TOIO, YTO JIEKAPCTBEHHbIE BellECTBA MMEIOT OIpele-
JIEHHBII COCTaB,KJaCCUMDULMPYST MX Ha IPOCThbIE M CJIOXHBIE, CHOPMU-
poBaj IepBOHAYAJIbHBIE TOHATUS ATOMHO-MOJIEKYJISIPHOTO YYEHMS. DTO
CBUIETEJIbCTBYET O TOM, KaKWe INIyOOKME KOPHU MMEET UCTOPUS U3yye-
HMSI XUMUU Y Hac Ha PonuHe.

PazButue Hayk B EBpome B cpenHue BeKa OTpPa3wioCh U Ha XuMuu. B
XVIIB. Hemeukuit yuenniii I'. [lltans uznoxuna teoputo (JIOrucToHa, a B
XVIIIB. pycckuii yyeHblii M. JIOMOHOCOB, BBICKA3aB MbIC/Ib 00 3JIEMEH-
Tax U KOPIYCKYJaX, pa3BWUJ IpeAcCTaBIeHUE 00 aTOMHO-MOJIEKYJISIPHOM
yaenuu. Opaniry3ckuit yueHblii A.JlaBya3be co3man TEOpUU O Ipolieccax
TOPEeHUS U OKMUCICHUS. AHIIMIACKUIA ydeHbIi JIX.JlanbTOH, OCHOBBIBAsICh
Ha CBOMX OITBITAX, M3JIOXMUJ OCHOBHI aTOMMCTUYECKOI Teopuu, a B 1869
I. pycckuii yueHsiil [[. MeHzaeneeB ycnemHo KjiacCU(ULIMUPOBaT BCE W3-
BECTHBbIE K TOMY BPEMEHU XMMMUYECKME DJIEMEHThI, CO3/l1aB 3HAMEHUTYIO
[lepuoanueckyto tabiuity. A. byTiepoB M3710XWUJI OCHOBBI TEOPUU CTPO-
€HMSI OpTaHMYeCKMX BellecTB. B pa3BuTvie XMMuUM BHECIH CBOM BKjanm I
HsBu, H.bop, M.lser, D.®panknena, A.Kekyre, B. MapkoBHUKOB,
M. @apaneii, L. Bropu, JI. I'eit-Jlioccak, C. Appenuyc, 3. Pesepdopn,
M.Cxunonosckasg-Kiopu, I1.Krwopu, H.3eaunckuii, H.3unun, M.Kyue-
poB, A.Masopckuii, [1.IlopeirH, H.Cemenos, A.Hecmesnon, H.Ko-
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yetkoBa, B.CepreeB, U.AsepbaeB, A.Kyaroekos, A.CanbikoB, C.FOHy-
coB, X.YcmaHoB, M.Hao6ueB, X.ApumnoB, C.CobupoB, K.YTeHus3oB u
JIpYTi€ U3BECTHbIC YUCHEIE.

K xoHiy XX B.XMMMS CTajla pa3BUBAaThCA €lle 00J1ee MHTEHCUBHO.

B 1991 r., korma Y30ekucrtaH H0OOWIJICS HE3aBUCUMOCTHU, B PECIyO-
JIUKE OTKPBUIMCH OOJIbLINE BO3MOXHOCTU IJIsI PAa3BUTUS XVMHUU U XM-
MMUYECKOM MPOMBILLIEHHOCTU. B pe3ynbrare OTKpBITUSI He(TerazoBbIX
MecTopoxaeHuin Mwunroynak, Kokmymanak, IlypraH m ap., a Takxke
pPa3BUTHS HA MX OCHOBE XMMWYECKUX MPOM3BOACTB IOSBUIACH BO3MOX-
HOCTb OTKA3aThCS OT BBO3a M3-3a TPaHMIbI HE(PTU U HE(PTEINPOAYKTOB U
B TO X€ BpeMsl 9KCIOPTUPOBATh UX U3 Y30eKMCTaHa B 3apyOeXXHbIE CTpa-
HBI.

Kpome Toro, 6iarogapsi paliMOHaJIbHOMY MCITOJIb30BaHUIO MECTOPOX-
JEHUI TIOJIE3HBIX MCKOIMAEMbIX HAYAJIOCh MTPOM3BOACTBO JIECITKOB LIEH-
HBIX JUISI TIPOMBIIUIEHHOCTH XMUMUYECKUX TOBAapoB. Pe3ynbTaTUBHBIM J10-
CTVDKEHUEM XMMUWYECKON HayKu SIBJISIETCSI U3TOTOBJIIEHUE B Y30€KMCTaHe
CUHTETUYECKOM XMMHUYECKOM MPOAYKUHUM, HEOOXOAMMOM I MPOU3BOI-
CTBa 3aIlaCHBIX YacTeil TPaKTOPOB M CaMOJIETOB, aBTOMOOWJEH MapKu
«Oraém», «MAH» a takxe «lamac», «Cnapk», «Hekcusi», «Matus»,
«Jlacertn», «Omnuka», «Kantusa», «Mamnby», «Kobaabr», «OpraHao».

BKJIAJI B XUMHWYECKYIO HAYKY
YYEHBIX-XUMUKOB Y3BEKNCTAHA

Hapsiny ¢ yyeHbIMU-XMMUKAMM MMUpa y30€KMCTAHCKME YUYEHbIE-XU-
MUKM TaKXe BHOCSIT CBOM BKJIaJ B Pa3BUTUE XMMUYECKOM HAYKU U MPO-
MBILUIEHHOCTH.

B Y36ekucrane mpoBOmSTCS HayYHbIE MCCIEIOBAHMS IO Pa3JIMYHBIM
HampaBJIeHUsIM XUMUKU B HCTUTYTE OOIIe M HEOPraHUMYECKON XMMMUHU,
HNuctutyte Xxvmuu 1 GU3MKU moaumepoB, MHCTUTyTE OMOOpraHuyec-
KOU XxuMuu, MHCTUTYTE XMMUM PACTUTENIBHBIX BELIECTB U B PSANE HAy4-
HO-UCCJIeN0BaTeIbCKUX Jabopatopuii AKaieMun HayK, a TakKXe Ha Xu-
MUYECKUX (PaKyJbTeTax U Kadeapax By30B.

BaxHoe 3HaueHME B pa3BUTUU U MPOCIABICHUU HA BEChb MUP XUMM-
YECKOW HAyKM M MPOMBIIUIEHHOCTH Y30€KHCTaHa MMEKT PE3yJIbTaThl
HAayYHBIX MCCJENOBAHUM, TPOBOAMMBIX CETOMHS TaKWUMHW W3BECTHBIMU
y30eKCKMMM yueHbIMU-XuMUKaMM, Kak K.C.Axmenos, H.A. Ilapnues,
III.1. Canuxos, H.P. FOcyn6exkoB, M.A. AckapoB, C.H. Hurmaros,
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A.A. AbnysaxaboB, 3.C. Canumon, C.II. Pammmposa, M.O. AGuaosa,
T.M. Mupkamunon, b.M. bernos, C.U. Uckangapos, X.P. Pyctamos,
IO.T. Tamunynaros, III.T. Tanunos, X.A.AcnaHoB, A.P.AOGnypacysosa,
A.l'. MaxcymoB, X.M. lllaxunositoB, P.C.Tumraes, A.C.Typae, Y.H.
Mycae, /1.1O. IOcynos, C.M. Typarmxanos, [Ix.M. Maxkamos, Y.M.
AsuzoB, M.II. UpucmeroB, T.C. Cupaubaen, A.A. Onpunbaen, A.T.
Mydraxos, K.A.Axmepos, .M. NUcmaunnos, I'.X.XakumMoB u ap.

A.C. Canpikos (1913—1987). Axamemuk AH PY3,

JIOKTOP XMMMYECKHUX HayK, mpodeccop. ABTOp CBBIILIE

600 nHayuHbIx craTeit, 6onee 100 um3zoOpereHuit. B 1985

r. HarpaxaeH 3ojotoii Meaanbio um. .M. MeHzaeneena

3a pabOThl, IMOCBSIIEHHbIE pe3yJbTaTaM KOMILIEKCHO-

ro0 XMMUYECKOrO MCCIEAOBAHUS BELIECTB, BBIACICHHBIX

13 xjonyatHuka. bein ynocroeH 3BaHus I'epost Tpyna.

3ajoxun  ocHOBbl ~ MHCTUTyTa  OMOOpraHMYecKMil

xumun AH PY3. OH Bomiel B KHUTY O MUPOBBIX YYEHBIX-XMMMKAX
KaK W3BECTHBIN y30€KCKUIA YYEHBINA.

C.1I0. IOmnycos (1909—1991). Axanemux AH PY3,

JOKTOp XMMMYECKMX HayK, Ipodeccop. ABTOp CBBILIE

600 HayyHbIX craTeii, Oosee 100 wm3o0perenuii u 10

MoHorpaduit. B1969 r.6b11 ynocroeH 3BaHus I'epos Tpy-

na. HarpaxneH 3osoroit Menanbio uM. .M. Menpaenee-

Ba. 3aJIOXXWJ OCHOBBI MHCTUTYTa XMMUM PACTUTEIBHBIX

BeuiectB AH PY3, co3man mkojsy XMMHUM pacTUTEb-

HbIX BellecTB. OCHOBHBIE HayuHble TPYAbl MPUHAIIEXKAT

K 00J1aCTH aJIKaJOMAHOM XuMuHU. YcraHoBua Oojee 2000 ankanouaoB B
oosee yeM 3600 pacTeHMSIX, BCTpEYAIOIIMXCS B Y30E€KHCTaHE.

H.A. Ilapnues (pon.1931). Axkanemux AH PY3, mok-

TOp XMMUYECKMX HayK, Mpodeccop, 3acayKeHHBbIN 1e-

gaTeab HaykKu Y30ekucraHa. ABTop cBbiie 700 crareid,

11 moHorpaduit, 3 yyeOHUKOB, oOJyiagaTesb 22 aBTOP-

CKMX CBHUIETENbCTB. HayuHble TpyIbl MOCBSIIEHBI CTe-

PEOXMMUM KOOPAMHAIIMOHHBIX COEAMHEHUN U UX CTPO-

eHuto. PazpaboTtan TepMUYECKMiA CHOCOO MOJydeHMUSI

MOJMOAEHA BBICOKOM YMCTOTHI M METOA OIpeleeHus MOJMOAeHa,
peHusi, Boib(ppaMa U PTYTH.
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.. Camaxos (pon.1944). Axanemux AH PYs3,
JOKTOpP OMOJOTMYECKMX HayK, mpodeccop, 3aciaykeH-
HBI JedTenb HaykKu Y30ekucraHa. ABTop cBbiie 350
Hay4yHbIX cTaTeit, mMoHorpaduii, 6onee 100 maTeHTOB.
Cozpgan 1KoOJy MO M3YYEHUIO BIMSIHUS O€JIKOB M MX
XMMMYECKOTo CTpoeHMs1 Ha opraHusMm. Okosno 10 mpe-
MapaToB YYEHOIO BHEIPEHbI B MEAMIIMHCKYIO TMpPaKTHU-
Ky. Co3maHHbIe TI0J €ro PyKOBOACTBOM (PepOMOHHBIE
JIOBYLIKM MCMOJB3YIOTCSI B XJIOITKOBOJCTBE JIsSI 3alUThI
XJIOMYAaTHUKA OT BpeAUTeNIeH.

H.P. IOcynbekos (pon.1940). Akagemuk AH PY3,
JOKTOP TEXHUYECKUX HayK, mpodeccop, 3acayKeHHBII
JedaTenb HaykKu Y30ekucTaHa, Jjaypeatr l'ocymapcTBeH-
Hoil mpemuu uM. bepynu. Asrop cBbllie 600 Hay4HBIX
crateil, 6onee 30 M300peTeHMiII M HECKOJbKUX MOHO-
rpacduii. HayyHble Tpyabl OTHOCATCSI K 0OJIACTU XHU-
MUYecKoil KuOepHeTnku. Co3man HayyHyIO IIKOJY II0
MCCIENOBAaHUSM aBTOMATM3allMM  MPOM3BOACTBEHHBIX
MPOLIECCOB.

X.Y. VYemanos (1916—1994). Akanemuk AH PY3,
JOKTOP XMMMUYECKUX HayK, Ipodeccop, 3aciy>KeHHBII
neaTe/lb HayKUu UM TeXHUKM Y30ekucraHa, Jjaypear [o-
cyaapcTBeHHO mnpemuu uMm. bepynu. B 1951 r. opra-
HM30BajJ TEPBYI0 B pecnyovke J1adbopaTopuio XUMUU
noJauMepHbIX BellecTB. [Tog ero pykoBOACTBOM pa3pa-
0O0TaH s TEXHOJOTMUYECKUX CUCTEM TMOJYYEHUs XJIOM-
KOBO 1I€JUTIONIO3bI, OTBEYalOLIUX TPeOOBAHUSIM MMPO-
BBIX CTaHJIapTOB.

A.A. Abaysaxabos (pox. 1941). Akanemuxk AH PY3,
JOKTOP XMMUYECKUX HayK, mpodeccop. ABTOp CBbIlIE
400 nHayyHbIX ctateil, 0osnee 20 m3obpereHUit U 5 Mo-
Horpaduit. UMeer HayyHble Tpyabl B 00JACTU XMMUU
3JIeMEHTOOPraHMYEeCKMX COCIUMHEHM, TP0o0IeM TOHKO-
IO OPraHMYecKOro CUHTE3a, OIpeaeeHUs] XUMUIYEeCKOM
CYLUIHOCTM Me€XaHu3Ma BJIUSHUS HM3KOMOJEKYISIPHBIX
OMOpEryaaTopoB, IPOCTPAaHCTBEHHON xumuu. Pa3pabo-
TaJl ¥ BHEAPWI B CEJIbCKOE XO3SIMCTBO METOJbI CUHTe3a (hePOMOHOB.



T.M. Mnupkamuaos (1939—-2004). Axamemuk
AHPY3, gokTtop TexHMYeCKMX HayK, Impodeccop.
Astop cBoillie 450 HayuyHbIX cTareii, 6osee 40 u300pe-
TeHMi, 4 MmoHorpaduit u 5 yueOHMKOB. HayuHbie Tpybl
MOCBSILLIEHBI MPOOIeMaM XMMHUYECKOW TEXHOJOTMU MO-
JIMMEPHBIX BELLIECTB M CHMHTE3a MJIaCTMAcC, MCKYCCTBEH-
HBIX BOJIOKOH, OTHECTOMKMX KMHO(MOTOIUIEHOK, a TaKXe
(DU3MOJOTMYECKU aKTUBHBIX MOJIMMEPOB.

I0.T. Tammyaatos (1932—2008). AkageMuk

AHPY3, nokrtop xuMuueckux Hayk, mnpodeccop, 3a-

CIY>XEHHBIN JesdTeNb HayKu Y30eKucTaHa. ABTOpP CBBI-

me 410 HayyHBIX cTaTeil, 35 maTeHTOB U U300pPETEHUIA,

3 MoHorpaduii, 2 y4yeOHMKOB, 15 y4eOHBIX MOCOOUIA.

Ero nmpemapar K-1 mmpoko ucmosib3yercsd Ha 3aBOIAX

XUMUYECKMX BOJIOKOH M TEKCTWIbHBIX TPEINpUsITU-

SIX B KAYeCTBE BEILECTBA, YMEHBIIAIOUIEIO TPEHUE XUMHUYECKMX BOJIO-

KOH O METAZIMYECKYI0 MOBEPXHOCTh B Ipoliecce Mx mnonydyeHus. M3se-

CTEH KaK YYEHbIW, CO3[aBIIWI HAYYHYIO IIKOJIY B 00JJACTU XJIOIKOBOW
LIEJLTIOJIO3HI.

A.I'. Maxcymos (poa. 1936) . JIoKTOp XMMHYECKHUX

Hayk, npodeccop, 3aciay:XKeHHbIi H3o00peraresb Y30e-

kuctaHa. ABtop cBbilie 1700 HaydHbIX cTaTteid U M300-

peteHuit, 6osee 10 yyeOHUMKOB M MoHorpaduii, Ooee

300 mateHTOB M M300peTeHMIi. HayyHble Tpyabl MOCBS-

IICHBI MPOM3BOAHBIM IMPOMAPTUIOBOTO CIUPTA U CHUH-

T€3y HOBBIX (DM3MOJIOIMYECKM AaKTMBHBIX BEIECTB Ha

OCHOBE TETEPOLIMKINYECKUX COCIMHEHUI. MI3BeCTeH KakK YYeHBbIi, CO-
3IaBLIMIA CBOIO LIKOJY B 00JIACTM OPTraHUYECKON XUMUM.

HoBas cnemumaibHOCT, B CUCTEME XMMHWYECKUX AUCUUIUIMH TIOJ
Ha3BaHueM «Kaccudukauuss u cepTUdUKAIUsg TOBApOB Ha OCHO-
BE& XMMHUYECKOrO COCTaBa» OCHOBaHa B 1997 r. y30eKCKMMM YYE€HBIMU
N.P. AckapoBbiM 1 T.T. PuckueBbim. BaxxHoe 3HaueHue B (popMUpoOBa-
HMUM 3TOM HOBOM XMMMUYECKON AMCUUIUIMHBI MMEIM Pe3yIbTaThl Hayy-
HBIX MCCJICIOBAHMUIA, MPOBOIUMBIX TAKUMM Y30€KCKMMHU YYEHBIMU, KakK
A.A. Uoparumos, I'.X. XampakyiaoB, M.A. Paxummxanos, M.}O. Uca-
koB, K.M.Kapumkynon, O.A.TammnynaroB, A.A.HamazoB, b.f.Abmyra-
HueB, II.M.MupxkamuioB, O.Kyaumon, H.X.TyxtabaeB u ap.
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§ 2. BEIIIECTBO " ET'O CBOMCTBA

3emuist, CoJiHIle, OOM, aBTOMOOWJIb, JIOXKA,
KHUTa — 3TO Tejia. XUMUYECKUI cTakaH, KoJioa,
MpoOMpKa TaKKe OTHOCATCSI K TeJaaM. DTU eM-
KOCTU COCTOSIT M3 crekia. JIoxkka MOXeT OBITh
W3TOTOBJIEHA M3 AJIIOMUHUS, cepedpa. AJToMU-
HUl, cepeOpo, CTEeKJO, Boma, cepa, MeJ, ca-
Xap, KHUCJIOPOJI, a30T, KeJIe30 — 3TO BEIeCTBa. B

Tesia cOCTOAT M3 BEIIECTB.

B mpupome BcTpeuaeTcss O4YeHb MHOIO Be-
LIECTB, M MX HAJIWYUE HE 3aBUCUT OT yejoBeka. Puc.l. Beuecrsa
MBI He BUIMM BOLY B BO3IyXe, HO OHa uMmeercss 1or (a), 6pom (0)
B pEKax, MOPSX M OKeaHax. Mbl He BUANM KMHC- 1 XJI0p (B)
JIOPOI U HE IyMaeM O HeM, HO OH IPUCYTCTBYET
B COCTaBe BO3/yXa, Mbl UM JbILLINM.

CaoiicTBa BemiecTB. HaM WM3BecTHBI Takme BelllecTBa, KakK caxap,
MeJ, COJb, Cepa, BOma, CIIMPT, cepHass Kuciora. Caxap, coib, Me,
cepa — 3TO TBepIble BelIeCTBa, BOIa, CIMPT, CepHasg KUCIOTa —
SKUIKOCTH.

Kak MOXHO OTJIMUWTH IPYr OT JIpyra IepeurciieHHbIE BBIIIE TBEP-
npie BemiectBa? Caxap, cojb, MeJl — 0eoro lLiBeTa, cepa — KejTas,
3HAUUT, 3TU BeEIECTBA 00JIANAIOT pa3IMYHBIM 1BeTOM. Ecii ogHOIBET-
HBIe BEIIeCTBa caxap, COJb, MeJ IOMECTUTh B BOAY, TO MeJl HE pacTBO-
pUTCS, a caxap M coyib pactBopaTcs. Conb M caxap OTJIMYAIOTCS IPYT OT
Jpyra o BKYCY.

Bce mnepeuncieHHBle 37eCh KUAKME BelIeCTBA HE MMEIOT ILIBETa.
Kak unx moxHo paznmuuth? CrnupT o0jagaeT pe3KMM 3alaxoM, BO-
Ja M cepHas KUCJIoTa He IMaxHyT. Ho TUIOTHOCTh MX pasiauyHa: BOIbI —
1000 xr/m3 (1 r/mn), a cepHoit kuciaoTsel — 1840 xr/m3 (1,84 r/min).

DTU XUAKOCTH O0JIANAIOT TaKXe Pa3jIMYHON TeMITepaTypoil KHIle-
Hus: tkun. Bogel = 100°C, tkum. ciupra = 78°C, t KMIL. CEpH. KUCJL. =
338°C.

BeirectBa m mx cBOMCTBA HE 3aBUCIT OT UeJIOBEKAa, OHU BO3ICICTBY-
IOT Ha HAlllM OpraHbl YyBCTB, M MBI BUIUM MX IIBET, YyBCTBYEM MX BKYC
U 3amax, pas3jauyasl uUX TakuMm obpaszom (puc.1).

« IIer, 3amax, IJOTHOCTb, BKYC, arperaTHoe COCTOSIHHE
(TBepaoe, XuAKOE, ra3000pa3Hoe) — 3TO CBOMCTBA BelECTBA.
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Kiouessie cioBa: BeiecTtBo, Teio, MpUpoaa, BO3MyX, Kojba, cra-
KaH, CTeKJIO0, aJlOMUHMI, Xele3o, cepedpo, KHUCIOpOod, cepa,
a30T, CIIMPT, CepHas KUCJIOTa, PacTBOPEHHME, CBOMCTBO, TeMIlepa-
Typa KMIICHUS, 1[BET, 3amax, BKYC, IJIOTHOCTb.

Bomnpocs! u 3aganus:

1. ITpuBeauTe MpUMeEpPbl U3BECTHBIX BaM TeJ U BELIECCTB.

2. HazoBuTe cBOMCTBA M3BECTHOIO BaM BELLIECTBA.

3. Vkaxure OTIMYUTEIbHbIE CBOMCTBA M3YYEHHBIX U M3BECTHBIX BaM
BELLECTB.

4. CpaBHHTE METAJJIbI MEMIb U AJUTIOMUHUI W ONPEIESIUTE UX CXOXKUE
1 OTJIVYUTEJIbHBIE CBOMCTBA. 3aMMIIUTEe B TAOJIMIly TOJYYEHHbBIE
pe3yJIbTaThl.

5. Bo3bMUTE aKTMBUPOBAHHBIM YrOJb U MO BHELIHEMY BUIY OIpee-
JIUTE €ro CBOMCTBA. B Kakux 1LeJsIX aKTMBUPOBAHHBINA YToOJIb UC-
MOJIb3YETCSI B MEAULIMHE?

IIpakTuueckoe 3angarue 1

SHAKOMCTBO C ITPABUWJIAMMU TEXHUKH BE3OITACHOCTHA
ITPU PABOTE C IIPUBOPAMU B XUMNYECKOM KABMHETE

IIpu mpoBeaeHMM J1aOOPATOPHBIX PadOT M IMPAKTUUYECKUX 3aHITUIA IO
XMMUM HeoOXoauMmo pabortath B xamarte. Ha paboyem crTojie He JOJKHO
OBbITh TUIITHUX BeleH, a HEOOXOMUMbIE TIPEAMETbI JOJKHbBI ObITh UACTHIMMU.

Dranbl MPOBEACHUST KaXIO0ro 3aHITUSI HYXKHO 3alUChIBaTh B CIIELMAJIb-
HYIO TETPaJib B CJIEAYIOIIEM MOPSIIKE.

1./laTta mpoBeeHMs 3aHATHUSI, BpeMsI M MOPSIIKOBBIA HOMEp pabOThI.
2. Tema 3aHsaTHA.
3.1lenp 3aHsaTHSA.

4.Cxema nipubopa U HEOOXOAMMBIX MPUHAAIEKHOCTEH NIJI BBIIIOJTHE-
HUST pabOTHI.

5.KpaTtkoe onvcaHue BBIITOJTHEHUS OITbITA.
6.YpaBHEHMS peaKIIMH.
7.V3mMeHeHus1, HaOJII01aeMble B BELIECTBAX B XO/I€ PeaKIUH.

8.3aK1I0YnTeIbHbIE BBIBOIBI.

ITo oKOHYaHMM OIBITOB HEOOXOAMMO BBIMBITH CTEKJISIHHYIO TOCYLY M
BBIYMCTUTH TTPUOOPHI, CAaB MX BMECTE C MCIIOJIb30BAaHHBIMM BellleCTBAMU
J1abopaHTy.
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B pe3ynbraTte HecoOmoaeHUsT HEOOXOAMMBIX TPEOOBAHUI TIpU IpOBeEIe-
HUU J1aOOpaTOPHBIX PadOT U MPAKTUUYECKUX 3aHATUI MO XUMUU MOTYT BO3-
HUMKAaTh HeXeJlaTebHble TTocaeacTBUS. X TpUUMHBI, B OCHOBHOM, CBSI3aHbI
C BBIOPOCOM XMAKOCTM M3 COCyda B pe3yJibTaTe Upe3MEPHOTo Meperpena,
COMPUKOCHOBEHUEM METATMYECKOTO HATpUsl C BJIAroil M BOAOM, Heoc-
TOPOXHBIM O0pallleHUEM C BEILECTBAMU.

Yr1o0bl MpeAOTBPATHTh MOAOOHBIE CJIyYaW, HEOOXOAUMO COOJIOAATH Clie-

JyIOLIHe MPABHJIA TEXHUKH 0€30IMacHOCTH.

1. He HauMHaTh SKCHEPUMEHT, IIOJHOCTbIO HE OCBOMB MOPSIIOK BbI-
MOJHEHUsI paboThl M He yOeAMBIIMCh B TOM, YTO YCTaHOBKa coOpaHa
MPpaBUJILHO.

2. Kateropuyecku 3ampeliaercs HEMOCPEACTBEHHO HIOXaTh, TpOratb u
MpoOOBaTh HEM3BECTHHIE BEILLIECTBA HAa BKYC.

3. DKCIEpUMEHTHI 110 BO3MOXHOCTU TTPOBOAMUTH B BHITSDKHOM 1LIKa(dy.

4. Ecnii B xo/ie SKCIEpUMMEHTa CIOMAJICS TEPMOMETP, TO PTYThb U3 HETo
ciaenyeT OBICTPO coOpaTh OCOOBIM MPUEMOM, 3achillasg MecTa MoIagaHus
PTYTH CEPO¥A.

5. MeTauiMueckuii HaTpuid CleayeT XpaHUTb IO CIOEM KEepOCHHA, JIUK-
BUIMPYSI OCTATKU IyTEM MX PaCTBOPEHUS B CIIUPTE.

6. He nmepxath Ha SKCIIEPUMEHTAJIBHOM CTOJIE B M30BITKE TOPIOYUE U JIETY-
yye BELIECTBA, XPaHUTb MX BAAIU OT 3JEKTPUUYECKMX IUIMT U MCTOUYHU-
KOB OTKPBITOT'O OTHSI.

7. Ins HarpeBaHUs MO BO3MOXKHOCTM HEOOXOAMMO HCIIOJIb30BaTh M30JIM-
POBaHHbIE HarpeBaTeJbHbIE MPUOOPHI.

8. B cyyae Bo3ropaHusl Hago IMOTYLIMTb €r0 MCTOYHMK, 3aTEM 3aChIaTh
MEeCKOM WMJIM HaKpbITh MOKpPbIBaJIOM. ECiiv cyliecTByeT yrpo3a pacnpoct-
paHeHUs TIaMeHU, HEOOXOAMMO MCMOJb30BaTh OTHETYILINUTENb.

9. IIpobupku, APYryi0 CTEKJISIHHYIO TOCYAYy CJeIyeT HarpeBaTb OCTOPOXK-
HO, HamnpaBUB €€ TOPJIBIIIKO B CTOPOHY OT pabOTaIOLIMX.

10. [Ipy HarpeBaHWM PACTBOPOB KHUCJIOT M 1IEJ0YEH HEOOXOIMMO HAAETh
CIeLIMaIbHbIE OUYKMU.

11. Henb3sl HaKJIOHATHCS HaA COCYAAMU, Te MPOMCXOAMT XUMHUYECKask pe-
aKIMsl WM MPOLECC HarpeBaHMSL.

12. IIpu pa3daBieHUM KUCIOT HYXHO J00aBJISITh X B BOAY TOHKOM CTpyei,
10 CTEHKE cocyla, a He HaoOOpoT.

13. 3anpeniaeTcss U3MEPATb 0O0bEMbI KOHLIEHTPUPOBAHHBIX KUCIOT U 11IEJI0-
yeil XuMU4ecKoi numneTkoil. UX HyXXHO M3MepsATh TOJIbKO C IOMOILIbIO
OIOpPETKU.

14. KucioTel, comepxallyecsl B COCyIax, HeNb3sl pa3vBaTh U pa30pbI3rvBaTh.

11



15. HyxxHO cobtomath 0coOble Mephbl MPEeIOCTOPOXKHOCTH MPU padboTe ¢ Be-

mecrBaMu, KOTOPbLIE MOI'YT OGp&BOBbIBaTb B3pbIBYATLIE CMECHU.

16. HeocTOpOXKHOCT MOXET NPUBECTU K ITOpPYE OAEXKIbI, HAHECTU BpPEL

rnasam, Koxe.[loaTomy ciaemyer n3berarb HEOCTOPOKHBIX ABVDKEHMUIA.

17. 110 oKOHYaHUHU OIbITA HEOOXOOMMO BBIKIIOUUTH ras, SJICKTpHUYCCTBO U

BOIY, a TaKxKe IPUOOPHI.

18. Paboyee MecTo Bcerma HOKHO OBITh YUCTHIM.

IIpakTHYeckoe 3aHsATHE 2

METO/IbI PABOTHI C IABOPATOPHBIM
IITATUBOM U CIIUPTOBOW JIAMIIOJA.

N3YYEHUE CTPOEHMA IVIAMEHMH.

PatGora ¢ 1ab0opaTopHBIM HITATHBOM

1. Ctpoenne 1abopaTopHoro mratusa (puc. 2).
[lITaTuB — caMblil BaXXHbII MPUOOP, HEOOXOAUMBIH I MPOBEIECHUS

XUMUUYECKMX ONBbITOB. OH COCTOUT U3 TOACTAaBKU U CTEP2KHA, Ha KOTO-
POM C IMOMOIIBIO 3aKMMOB 3aKpPEIUIAIOTCA pa3/JINMYHBIC KOJbLA, ACPXKa-
TEJINU N APYIrue HpI/ICHOCO6JIeHI/I$LCTCp)KeHI) BCTaBJIACTCA B CIICLIMAJIbBHOC
OTBCPCTUC B IIOACTABKC O KOHIIA M 3aKPCILIACTCA.

JlabopaTopHbIit

12

Puc. 2.

mrTratTuB

JlabopaTopHbIii IITATUB MMEET IMSTh BUAOB
Pa3IMYHBIX TPUCTIOCOOICHUIA:

1 — necoyHas WM BoAsHasi 0aHsI, MCHOJIb3yeMast
MpU TIEPErOHKEe XUAKOCTEH C pPa3jIMyHON Temrepa-
TYpOW KWIIEHUS, a TakKXe I MPOBEACHUSA PEeaKIUi
IIPU pPa3HOM TeEMIIEpaType;

2 — KOJBLO IS yaepxXaHusl Konbd u (gapdopoBbIix
yaliek pa3IuyHoOro oobeMa;

3 — ceryarasg acbOectoBasi MOJCTaBKa, IpeaHa3-
HAauyeHHas IS MOJOTPEBAHUS PA3IMYHBIX BEIIECTB B
Kosbax, crakaHax M (ap@OopoBBIX YalllKaX C ILJIOC-
KUM JTHOM,;

4 — 3axuM Ui yaepxXaHus MpoOUpoOK U Mpubo-
POB I OXJIAXIECHUSI;

5 — 3axuM [j1s1 1abOpaTOPHBIX LIIJIAHTOB U APYTUX
BCIIOMOTATeJIbHbIX CPEICTB.



[IprcnocobieHnss MOXHO JIBUTaTh MO CTEPXKHIO BBEPX M BHU3 WIU
cHMMaTh. B3aBucHMMOCTH OT 1LieJIM 9KCIEPUMEHTAa OHU MOTYT OBITH yCTa-
HOBJIEHBI B JIIOOOM KOJMYECTBE. YKpeIUIeHWe WU ocjabjeHue 3akuma
OCYLLIECTBIISETCS TTOCPEACTBOM BUHTA.

2. Ilosb30BaHHE MTATHBOM.
IIpu pabote ¢ 1aGOpaTOPHBIM IITATUBOM HYXXHO CTPOro COOJI0JATh
clIeaylole paBua.My:

* IIpm yKpemieHun mpoOHPOK M KOJIO HEIb3sl CHIbHO 32KHMATh MX, TaK
KaK OHH MOTYT CJIOMAThCS.
* CTakanbl CTaBAT HA KOJbIO C HCMHOJb30BAHHEM ac0ECTOBOi CETKH.
D10 AaeT BO3MOXKHOCTH HE MeperpeBaTh JHO CTAKAHA.
» @apdoposbie YANIKH H THTIH MOXKHO CTABHTH 0€3 CETKH.
Pabora co cnmpToBoii JaMmnoi

1. Ctpoenne cnupToBoii Jammbl (puc.3).

CrnupToBag jJamIia COCTOMT M3 cOcyla IS 3aJIUBKU
criupra (1), metanmnuuyeckoro aucka (2), outwis (3) u
KpPBILIKY (4).

2. IloaroToBKa CHMPTOBOIA JamIbl K padoTe.

* HeoOxoaumMo ya0CTOBEPHTHCS B MPHTOJTHOCTH CIIHp-

. Puc. 3.
TOBOM JIAMIIbI. CriuproBast
* B ee cocya ¢ moMompbi0 BOPOHKM OCTOPOXKHO HAJIM- Jamra

BaeTCs CHHPT A0 NOJOBHHBI.

* B 1ucKo00pa3Hoii MeTaJIMYECKOii TpyOKe yCTAHABJIMBAETCA HHUTOY-
Hblii (UTHJIb, KOHEN KOTOPOrO Cpe3aeTcs HOXKHHMIIAMH, BHIPABHMBAET-
cA ¥ CMAaYHBAETCS CIHPTOM.

« CnaproBass Jamma mnpuKpbiBaeTcs Kpbimkoil. He 3a0biBaiiTe, 4TO
CMHPTOBAs JIAMIIA BCEI/A J0J/DKHA HAXOAUTHCA B MPUKPHITOM BHe!
3. 3axuranue W TylleHHe CIIMPTOBOM JaMIIbI.

« CnupToBas JlaMna 3a)KMraeTcsi CHYKaMM WIHM YXKe 3aXOKeHHOH mpo-
CTOM JIyYMHOM.
« CnupToBas JIaMna He 3a;KMraeTcs OT JAPYroi yKe 3aXCGKeHHOH Crup-
TOBO# JIaMIIbI.
« Ilpm TymeHMM CHMPTOBOW Jammbl HEOOXOAWMO NPHUKPLITh (GUTHIL
Kpbimkoii. Heib3d TymuTh CIMPTOBYIO JIaMIy, Ays HA Hee!

ITorpoOyiiTe 3axkeub U MOTYLIUTh CIUPTOBYIO JIAMITY.
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5 6 7 8
9 10 11 12
13 14 15 16
17 18 19 20

Puc. 4. J/labopamopusie npunaoiexcHocmu:

1 — wTaTuB yHUBepCaJbHbIN ; 2 — MpobupKa; 3 — Kojda ¢ KpyrjablM
JIHOM; 4 — cTakaH MepHBIii; 5 — Koyba KoOHycooOpa3Hasi; 6 — MepHbIe
KoJ0bl; 7 — dapdopoBbie BOPOHKU; 8 — MeH3ypKa; 9 — dapdopoBas

ctynka ¢ nectukoM; 10 — vamka Iletpu; 11 — MepHbIe HMIAUHAPHI;

12 — wmeTka aJig YUCTKU Npodupok; 13 — oxnaauTesnb; 14 — MUMETKU;
15 — moacraBka U1 IpoOUPOK; 16 — aaeKTpOHHbIE Bechl; 17 — GlopeT-

14 ku; 18 — razocoopHuk; 19 — 3axum; 20 — koaba Brope.



4. Crpoenne mniaavend. HarpeBanne cnHMpTOBOIA
JIAMIIOH.

Paccmorpute miaMs ropsiueit  CIMPTOBOM  JlaM-
nbl (puc.d). [laMs MOXHO pa3fgenuTb Ha TPU YacCTU:

1 — BepxHsIS 4aCTh IUIAMEHU C TYCKJIBIMU KpasiMU —
caMasl Topsiyasl 4acThb;
2 — cpemHsAd YacTh IUIAMEHU — sIpKas, Topstyast ell){ ”I/fé ﬁﬂ acﬁgl‘{);l
1acCTh, CIIMPTOBOM
3 — HUXHSS 4acTh IUIaMeHU, OJM3Kas K QUTUIII0, — JIAMITEI
OYEHb TYCKJIasl, HEeropsiyasl.

bynbre 04yeHb OCTOPOXHBI MpU padOTE CO CHUPTOBOM JaMIOM, ra-
30BOI TOPEJNIKOW WJIM JIOOBIM TOPIOYMM BELIECTBOM, IPU OOpPa30BaAHUU
M MCIIOJb30BAaHMM IUIaMeHHU. Balia HeoCTOPOXHOCTb MOXKET IPUBECTU
K Cepbe3HbIM IOCAEACTBUSIM [IJIs1 Bac U okpyxarowux. Camasi ropsiuast
4acTh IJIAMEHM — 3TO 00JIaCTh BEPXHMX TYCKJbIX KpaeB. Ee Mcnonab3ytoT
JUIsT HarpeBa IpoOupok (puc. 5). HeobxoaumMo KOHTpOJIMpPOBATh, YTO-
Obl mpoOMpKa HE coIpUKacaiach ¢ (PUTUIEM, MOTOMY YTO HarpeBaemasi
CTEKJISIHHAsI TIoCcyda, 3a7eBasi OTHOCUTEIbHO XOJOIHBINA (PUTUIb, MOXKET
packojioThcs. CIUPTOBOM J1aMION MOXHO HarpeBaTh MOCYdYy, M3TOTOB-
JICHHYIO U3 XUMUYECKOIO CTEKJIA.

§ 3. ATOMHO-MOJIEKYJIAPHOE YYEHMUE.
PEAJIBHOCTD (CYIIECTBOBAHUE) ATOMOB U MOJIEKYJI.
XUMWYECKUM DJIEMEHT U XUMUYECKUI 3HAK

[TepBoHayanbHO apeBHErpevyeckue (GUIOCOMbl BBIABUHYIM HACIO O
TOM, YTO MHP BOKPYI HAC COCTOUT M3 OYEHb MEJIKUX HEIEIMMbIX Yac-
TULl — aTOMOB (OT I'PEYECKOro atomos — HEeJAeAMMBbIii), HO OHU HE UMe-
JIX BO3MOXHOCTHU J0Ka3aTh 3TO OINBITHBIM MyTEM.

Hamu Benukue npenku [xabap non XaitsiH (I'abep), Axman aib-
®epranu (Anbdparanyc), Aoy bakp Myxamman nbH 3akapust ap-Pasu
(Pazec), Aoy Hacp ®apadbu, Aoy Paiixan bepynu, A0y Anu uoH CuHa
(ABHIICHHA) B CBOMX IPOM3BEACHMSX, OTPA3MBLIMX UX MUPOBO33PEHMUE,
TOBOPWJIM O CJIOXHOM CTPOEHMM MHUpa BOKPYI HAc, HEMpPEepbIBHOM MH3-
MEHEHUHN TeJ, MPU3HABAaIW TO, YTO MPUYMHA MHOTMX SBJICHMH — HE
BUAMMBIE TJ1a3y MEJIKHUE 3JIEMEHThI, U IbITaIUCh OObSICHUTD UX IIPUPOY.

B cpenHue Beka mMogoOHBIE B3MJISIABI ITOCTENEHHO PAa3BUBAIUCH U
B crtpaHax EBpomnbl, a Gmaromapst pa6otam JlomoHocoBa, [anbToHa,
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ABOragipo M APYTHUX YYEHBIX ObUIM BBIABUHYTHI WAEU 00 aTOMHO-MOJE-
KYJISIDHOM CTPOEHMM BElLIECTBA. DTU MIEU OCHOBBIBAJIMCH HAa peajlbHOM
CYLLIECTBOBAHMM aTOMOB M MOJIEKYJ M ObLIM 3aKpeIUIeHbl MPUHSITUEM
KOHKPETHBIX MOSICHEHUI K 3TUM MOHATUSIM Ha MeXIyHapogHOM KOH-
rpecce XxuMnKoB B Kapicpys B 1860 r. ATOMHO-MOJIEKY/ISIpHOE YYEeHUE
ObLJI0O TIPU3HAHO BCEMM YUYEHBIMU, M C €ro TOUYKM 3pEHMsI CTaju pac-
CMaTpUBaTh BCe XUMUYECKHE MPEeBpalcHNUS.

B HacTosiiiee BpeMsi OCHOBHBIE ITOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO
y4eHUsT HOPMYIUPYIOTCS TaK:

* BemecTBa COCTOAT M3 MOJIEKYJ — MeJbYANMMX YACTHL, COXPAHSIO-
HMX BCE MX XMMHYECKHE CBOMCTBA.

*  MouseKyabl COCTOAT U3 ATOMOB.

*  ATOMBI MMEKOT CJI0XKHOE CTPOEHHE W COCTOSAT M3 JJEKTPOHOB, MPOTO-
HOB, HEHTPOHOB W IPYTUX MHUKPOYACTHIL.

*  MoJeKyJbl H aTOMBbI HAXOAATCA B HENPEPbIBHOM JIBHKCHHH.

Amomno-moaekyaspnoe yuenue — OfHa U3 OCHOB-
HBbIX TEOpUIi €CTECTBEHHBIX HayK, MOATBEepKIalolIast
MaTepuajbHOE €IMHCTBO MUpA.
B 3aBuCHMMOCTM OT arperaTHOro COCTOSIHMSI Be-
LIECTB PACCTOSTHUS MEXJy MX aTOMaMu M MOJeKyJa-
MU Pa3IAYHBI.
B TBepabIX M KMAKMX BEILECTBAX PACCTOSHUS
MEXIy aTOMaMM U MOJIEKYJaMU OTHOCUTEJIbHO
MaJibl, a B ra3000pa3HbIX BEIlIECTBAX — BEJUKMU.
M3 kypca ¢du3MKM M3BECTHO, UYTO MPU M3MEHE-
Puc.6. Tlepexox  HUM TeMIepaTypbl U3MEHSETCS 00beM Tea. [Ipuuu-
BellecTsa (ifoma) Ha B TOM, YTO BELIECTBA COCTOSIT M3 OUYE€Hb MEJIKUX

U3 OJHOTO YaCTUIl — aTOMOB WJIM MOJIEKYJI, W C ITOBBIILLIEHUEM
COCTOAHWA TEMIIEPaTypbl PACCTOSIHUE MEXAY HUMHU B OIPEAE-
B Ipyroe JICHHOM CTENEHU YBEJIMYMBAECTCI, a IIPU OXJIAXKIEC-

HUU — YMEHbIIIAeTCs.

Ha puc.6 m3oOpaxkeH mnepexonm BemiectBa (ffoma) cHavama (Tpu
HarpeBe) M3 TBEPAOrO COCTOSIHMS B razoo0Opas3Hoe (map), a 3aTem (Ipu
OXJIZX/IEHUH C TIOMOILIbIO JIbla) — U3 ra3000pa3HOro CHOBA B TBEPIOE.

B nacrosiiiee BpeMsi MMeeTCsl BO3MOXKHOCTb OIpeAeSIeHUsl IOopsiaKa
CBSI3M aTOMOB B MOJIEKYJI€, BBIYMCIEHUSI MAacChl M Pa3MepoOB OTAEIbHOM
MOJIEKYJIBI.
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ATOMBI ¥ MOJIEKYJIBI HEBO3MOXKHO YBU-
JIeTh, HO TO, YTO OHU JAEUCTBUTEJIHHO CYIIE-
CTBYIOT, MOXHO YBUAETb M CHSTh C ITOMO-
IIBI0  3JEKTPOHHOTrO MMKpockona (puc.7).

Mexay MOJIEKYJIaMHi CYIIECTBYIOT —CHJIbI
MIPUTSDKEHUST M OTTaJIKMBaHMS. MojieKyjia 00-
JajaeT Maccoil, pa3MepoM, XUMHUYECKUMU
cBoiicTBaMM. MoOJIEKyJIbl OIHOTO BeIECTBa

OTJIMYAIOTCS OT MOJIEKYJl JPYTOro BEUIECT-  pye. 7. DOTOCHUMOK

Ba CBOMM COCTaBOM, MAacCCOW, pa3MepaMu U ATOMOB KPEMHUS,
CBOMCTBaMU. MOJTy4EHHBIN C
K npumepy, coctaB U CTpO€HME MOJIEKYJ TOMOILIBIO SJIEKTPOHHOIO
10J1a ¥ BOIBI Pa3IMYarOTCS TaK: MUKPOCKOITa
I I

Monekysbl HaXOASITCSI B TTIOCTOSTHHOM JBUXKEHUM.

AHTMiickuii yyeHslii bpoyH B 1827 r.1oa MUKpPOCKOIIOM HaOm01a1
OecrnpepbIBHOE ABMKEHUE TBEPABIX YACTUIL B XMAKOCTU. Takoe IBMKE-
HME HOCUT Ha3BaHUE OPOYHOBCKO20.

MoJiekyJbl OJHOTO BeHIECTBA PacHpenesioTcs MeXAy MOoJIeKyJaMu
JIPYroro BemiecTBa, W 3TO SIBJEHHS Ha3bIBaeTcs dupghysueil.

bpoyHoBckoe nBukeHue, auddys3usg (Hampumep, pacIpocTpaHe-
HME 3araxa B BO3MAyXe, pacTBOPEHHME caxapa B BOAE U IMOAOOHBIE 3TUM
SIBJICHUsI) JOKa3bIBalOT CYILIECTBOBAaHME MOJEKYJ] U MX OecrnpepbiBHOE
JBIXKEHUE.

* Moaexkyasa — 3T0 MajieHbKasi YacCTHIA, NPOABISAIOMAS XHUMHYECKHE
CBOICTBA BeleCcTBA.

* MoJjekyaa npeacTaBisieT co00i YACTHIY, COCTOSINYI0 M3 CBSI3aHHBIX
MeXay co0oii aTOMOB.

Monekysbl cocTodT M3 atoMoB. [Ipu pasioxeHuu BOAbLI MyTeM IPO-
IyCKaHMS DJIEKTPUUYECKOI0o ToKa (B creuuaJbHOM Ipubope) ObLIo yC-
TAHOBJICHO, 4YTO O0BEM rasa, 0Opa30BaBIIETOCSd B OJHOW TpyOKe, B
JIBa pa3a Oousiblie oObema raza, coOpaBlierocss B aApyroi Tpyoke. I'as,
3aHUMAalOLIMIA O0JbIIMIA 00beM, TOpUT.DTO — Bopopoa. I'a3, umeronimii
MEHbIINI 00beM, HEe TOPUT, HO OH IMOAJCPKMBAET rOpeHue. DTO — KUC-
Jopoz. B pesynbrate JaHHOTO OIbITA U3 BOAbI 00Pa30BaIMCh BOAOPOIA U
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KHNCJIOPOA, T.€.0BLIO YCTAHOBJICHO, YTO MOJIEKYJIa BOAbI COCTOUT U3 €LIC
0oJiee MEJIKMX YaCTULL — aTOMOB BOAOPOAA N KHUCIOPOAA.

+ Ilpnm XxuMHYEeCKMX peakmusAX MOJEKYJbl pacnajaloTcsad Ha aTOMbl WJIH
H3MEHSIOT CBOii COCTaB.

* ATOMBI MPH XHMHYECKHX PEeaKIUSAX OCTAIOTCA 0e3 M3MEeHEeHMId.

+ U3 aToMoB 00pa3yOTcs MOJIEKYJIbI.

* Xumuueckasa peaxuus (M3MEHEHHE) — THN JBHXKEHHS aTOMOB. DTO
XUMHYecKas (hopMa JABHKEHHS MATEPHH.

Bnacrogiee Bpemst usBectHo 118 BumoB aromoB wiaun 118 xumuyec-
KUX 3J1eMeHTOB. Bce 00BbeKThl XXMBOM M HEXMBOM MPUPOALI B OCHOBHOM
COCTOSIT U3 3TUX 3JeMEHTOB. KaXIplii XUMMUECKUI 2JIEMEHT MMEET CBOE
Ha3BaHUE U CBOW Xumu4eckuii 3HAK.

« B 1813 r. nmo mpennoxenuio mpeiackoro xmmuka . Bepueimyca
XMMHYECKHE DJIEMEHTbl CTaJH 0003HAYATh HAYAJbHOH MJM HAYAJIb-
HOW W OJHOH W3 MOCJEAYIONMX OYKB JATHHCKOIO HA3BAHHS JAHHOIO
3JIeMEeHTA; nepBas OyKBa BcerJaa MpOMHCHAs, BTOPas — CTPOYHAS.

Hanpumep, H (amr) — xuMuueckuii 3HaK BOAOpPONA, €ro JaTMHCKOE
Ha3BaHue Hydrogenium (oOpasyromuii Bony); Hg (Hydrargirum) — xu-
MUYECKUI1 3HAK PTYTH, KOTOPBIM MpEeACTaBIeH MEepBbIMU OyKBaMU €€
JATUHCKOTO Ha3BaHUsl. CBeeHNsI O HEKOTOPBIX XMMMUYECKUX 3JIEMEHTaX
MPEACTABIEHbl HA TPEThE CTpaHUILIE OOJOXKH.

TakuM 00pa3oM, XMMUYECKUI 3HAK IMPEICTaBIseT XUMUUECKUI 3J1e-
MEHT B BUJE OIHOTO €ro aroma.

Knmouesbie coBa: aToM, MoOJIeKyJa, MaTepus, Macca, pa3mep, Opo-
YHOBCKO€ JIBIDKCHUE, 3JIEMEHT, XMMHWYECKMiIl 3HAK 3JIeMEHTa, Ou(-

hy3us.

Bomnpocs! 1 3aganus:

1. Kak u3meHeHue teMnepaTyphbl BIUSgeT Ha o0beM Tena?

2. Yto Takoe mounekyna?

3. MOXHO JI1 XpaHWUTb ra3bl B OTKPBITOI KoJ10e?

4. Haiigute cioBa, ONpeessiolne CBOWCTBA MOJIEKYJIBI U CO €Iu-
HEHMII: Macca, pa3Mep, COCTaB, TUIOTHOCTb, TeMIlepaTypa KHIle-
HMSI, TeMIepaTtypa IUIaBJIeHMUS.

5.Yto Takoe XMMHUYECKMI 23JeMeHT? A 3HaK XUMMYECKOIo
ajemMeHTa’?
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§ 4. PASMEPBI ATOMOB.
NX OTHOCHUTEJIBHAA 1 ABCOJIIOTHAA MACCA

ATOMBI SBJISIOTCS OCHOBHOI CI[I/IHI/IHGDI?’I,

COCTaBJISIIOIIEI MaTepulo, U B AUaAMETpe é;
uMerT pasMmep, paBHblii 1E (1E=10"10 wm) 0
(puc.8).
Anrctpem (E) — BenmmumHa, uCHOJb3ye-
Masl JUIT U3MEpeHusT pa3Mepa atoMoB. B Ha- 00 . 50,0

CTOsIIIEE BpeMsI BMECTO aHICTpeMa MCIOJb-
3yeTcst HaHoMmeTp (HM). [Ipu atom (1E= 0,10 Puc.8. Pacnionoxenue
HM; 1 oM = 1:107° m). aTOMOB IepMaHus
AOCoJIIOTHas Macca aTOMOB — OYE€Hb Ma- B CTPYKTYpE KPEMHHUs
JeHbKas BenuuuMHa. Hampumep, abcosoTHast
Macca aroma Bomopoxa pasHa 0,00000000000000000000000000167 xr
wm 1,67-107% xr. AToM yriepoma uMeeT aOCONIOTHYIO Maccy, pPaBHYIO
19,93-107% kr. I[Ipn pacyere aOCOTIOTHON MAacCChl MCITOJIB30BAaHUE ITHX
BEJIMYMH BbI3bIBAET OMpeeIeHHbIe TpyaHOCTU. [IoaTOMY B XMMMU TOJIb-
3YIOTCSI OTHOCHUTEJIbHOM (hM3MUECKOM BEJIMUMHOM, TaK Ha3bIBae€MOU OT-
HOCUTEJIbHOM aTOMHOI Maccoil ajeMmeHTa Ar (r — mepBasi OykBa aH-
[JIMICKOro ciioBa relative — OTHOCUTEIbHBIIA).

* OTHocHTeIbHASA ATOMHAsi Macca — BeJIHYMHA, MOKA3bIBAKOINASA, BO
CKOJIbKO pa3 aToMHas Macca djeMeHnTta 0ogbme 1/12 aTomHoii Macchl
3JIeMEHTa Yraepoaa.

1/12 qactb maccer atoma yriepoaa 'C paBHa

19,93-10% ke

12
DTa BeIMYMHA Ha3bIBae€TCs ATOMHOM eAMHHUIIEd MacChl (a.e.M.).

+  laem. =1,66-107%kr.

Hanpumep, aOconoTHasi aTroMHas Macca KMCIOpoJa paBHa
26,57-107% Kr, a ero OTHOCHUTEJbHAs aTOMHAas mMacca OyleT paBHa:

26,5710 ke _
1,66:1077

= 1,66:'107%" ke

A(0)= 16

CrnenoBateibHO, aTOM Kucjiopoaa B 16 pa3 Tskesnee 1/12 yactu arto-
Ma yrjiepoja.
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* OTHocHTebHAS ATOMHAs Macca ABJASAETCA KOJIMYECTBEHHbIM MOKa3a-
TEJEM JJIEMEHTA.

« AOcooTHasg aToMHas Macca — JICCTBUTEbHAS MAcca aTroMa 3JJjie-
MEHTA, UMCIOIIAsA OYECHb MAJCHBKYIO CAMHUILY MACChI.

KiioueBbie cioBa: yriepoa, OTHOCUTEIbHasl, aOCONIOTHAsI aTOMHast
Macca, aHrctpemM — E, HaHOMeTp — HM, aTOMHasl €IMHUIIA MACCHI.

Bonpocel u 3aaanns:

1. KakoBa pazamMepHOCTb aTOMOB?

2. YTo Takoe oTHOcUTEIbHAsl aTomMHas Mmacca? IlouyeMy Mcronb3yer-
Cs1 OTHOCUTEJIbHAs aTOMHas macca?

3. Vi3BecTHBI aOCOJIIOTHBIE MAacChl CAeayrolMx atomoB. Haliaure ux
OTHOCUTEJIbHbIE aToMHbIe Macchl: 1) xene3o — 93,1341077 xr; 2)
Bomopon— 1,674107% kr; 3) ypan — 396,67410% kr.

§ 5. ATOMbBI 1 MOJIEKVYJIbI — COCTABHBIE YACTUILIbI
XUMUWYECKHUX BEIIECTB

* Bce coenuneHrs MMEKOT OMNpe/ie/IeHHbIA XUMHAYECKHIH COCTAB.
* Bce BemecTBa B npupoae COCTOAT U3 XMMHYECKHX 3JIEMEHTOB.

Bunst pasHooOpasue OKpyxXarmllero Hac MHUpa M €ro HelpephIBHYIO
M3MEHSIEMOCTb, YEJOBEK HE MOXET HE YAMBISITLCS TOMY, YTO MUpP CO-
CTOUT B OCHOBHOM U3 118 snemeHTOB. OHM pacmpenesieHbl U pacipo-
CTpaHeHBbl B Tpupome HepaBHOMepHO; 90% IONE3HBIX MCKOIAeMBIX B
OCHOBHOM COCTOSIT M3 ISTH 3JIEMEHTOB: KHCIOpPOAA, KPEMHUS, ajlio-
MUHUS, 3Kejle3a W Kajlblusl, a TeJO YeJOBEKa COCTOMT M3 KMCJIOpoJa,
BOJOPOJA, yIiepoaa M eire 89 XMMUYeCKuX 3JeMeHTOB. bonee 20 ane-
MEHTOB pEIKO BCTPEuaroTcs B MPUPOIE, OTAEIbHbIE M3 HUX MOTYT OBITh
MOJIYYEHbI JIUILb B JJAOOPATOPHBIX YCIOBHUSIX.

XUMHUUYECKHUE BEIIECTBA MOIYT COCTOSITh M3 OJHOTO, JABYX WIKM OoJiee
ajeMeHTOB. Tak, MyTeM MpOIyCKaHUs 3JeKTPUUYECKOro TOKa 4epe3 BOAy
MOXHO MOJYYUTh OTACIBHO KUCIOPOI U BOAOPO.
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Tabauya 1
CpaBneHnne CBOMCTB BOJbI, BOJOPOJA M KHCJIOPOAA

No CBoiicTBO Bona Bonopon Kucnopon
ArperatHoe COCTOsIHUE
1 20°C, 1 atm.) Kuakoctb laz l'as
2 | Temnepatypa kuneHusi, "C 100 -252,8 -183
3 | IMnorHocTh (20°C, 1 aT™.) 1,00 r/mn 0,090 r/n 1,43 r/n
4 | T'opeHue He ropur Toput He ropur

N3 T1abn. 1 BUOHO, YTO CBOWCTBA BOABI PE3KO OTJIMYAKOTCSA OT
CBOWMCTB BXOISIIMX B €€ cOocTaB 3JeMeHTOB. [Ipn oOpazoBaHWM HOBOTO
BEILECTBA JIEMEHTHI TEPSIOT CBOU IMPEXHUE CBOMCTBA.

* XHUMHYECKOE COeJMHEHHE — CJIOXKHOE BEIIECTBO, KOTOpPO€ MO2KHO
PA3JI0KUTh HA 0oJee IPOCTbIC.

Cocrosiuas u3 BOAOpPOAa M KUCIOpOoOda MOJIEKYJIA BOIAblI MOZXKET OBbITh
pas3acii€cHa Ha COCTaBJIAIOIIME €€ 4YaCTu. OI[H&KO, pasjarad BOAOPOA U
KHNCJI0pPpOA, HEIb34d IOJYYUTH IIPOCTLIE BCHICCTBA. BOI[OpOI[ n KHUCJI0pPOA
COCTOAT TOJBKO M3 aTOMOB. CJIC,Z[OB&TCJII)HO, XUMHMNYCECKOEC BCILICCTBO —
9T0 00bEIMHEHUE aTOMOB U MOJIEKYJI.

BEIIECTBA MOJIEKYJIAPHOTO
HEMOJIEKYJIAPHOTI'O CTPOEHUA

* BemecTBa B 3aBHCHMOCTH OT NPHPOAbI COCTABJIAIONIMX WX 4Yac-
THI, Pa3deNqdioOTCs HA HMelIMe MOJEKYJIsPHOe W HeMOJEKYJsPHOe
CTpOEHHe.

Mosexkyna cCOCTOUT U3 TPYMIIBI B3aMMOCBSI3aHHBIX aTaMOB.BelecTpa
MOJIEKYJISIPHOTO CTPOEHMSI COCTOSIT U3 OAMHAKOBBIX MOJIEKYJ, MO3TOMY
HX COCTaB HE M3MEHSETCsl (TaKuhe BEILIECTBAa HAa3bIBAIOT NAaJbTOHMIAMMU,
110 MMEHU aHIIuiickoro ydyeHoro JIx./lanbToHa, BrepBble AaBILIEro OIl-
peaeeHue 3TOMY SIBJICHUIO).

O6BIYHO ra3zoo00pa3HbIie BEILIECTBA UMEIOT MOJIEKYJISIPHOE CTpOeHHUE. Y
KUIKWX Y TBEPABIX BELIECTB PACCTOSIHUSI MEXIY MOJIEKYJaMU OTHOCH-
TEJIbHO MaJjibl, U UX CWIbl B3aUMOJCUCTBUS 3HAUUTEJBLHO OOJIbIlIEe, YeM
y Ta3000pa3HbIX BELIECTB.DTO U 00YCIOBIMBAET UX KUAKOE WJIU TBEPAOE
arperaTHOE COCTOSIHME.
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K BeliecTBaM HEMOJIEKYISIPHOTO CTPOEHMSI OTHOCUTCSI OOJIBLIMHCTBO
TBEPIBIX BELIECTB, MMEIOIIMX KpUCTaNIMUecKoe cTpoeHue. Bysnax kpu-
CTAJLTMYECKOM pElIEeTKM 3TUX BEILEeCTB HAXOAATCS HE MOJIEKYJbI, a aTo-
MbI WJIM JIPYTU€ YaCTULbI (MOHBI).

I'a3000pa3Hbie BeliecTBa B TBEPAOM COCTOSIHMM TaKXKe OTHOCATCS K
BElIECTBAM C MOJIEKYJISIPHBIM CTpoeHMeM (e, «cyxor jaem» — CO2,
iion, HadTanuH). MojeKyabl B KPUCTAUIMYECKON PEIleTKEe B OTJIMYME OT
aTOMOB WJIM MOHOB €J1a00 CBS3aHbI IPYr C APYroM.DTO 00yCIOBIMBAET
VX BBICOKYIO JIETYUYECTh M CPAaBHUTEJIIBHO HU3KYIO TeMIIEpaTypy KUIIEHMSI.

Ecnu B y31ax KpUCTaJUIMYECKOM PEIIeTKHA PacloJIOXEHbl aTOMbI, Ta-
KHWe BeILEeCTBa SIBJISIIOTCS TBEPAbIMU M O0JIaJalOT BBICOKOW TeMIepary-
poii TiaBiaeHMsl (HampuMep, ajmas).

Ecnu B y3max KpUCTaJLIMUECKOW PELIETKHA PACIoNaraloTcs MOHBI (3a-
pSDKEHHBIC YaCTHUIIbI), TaKue BellleCTBa 00J1amaloT BHICOKOM TeMIlepary-
pOJi TIJIaBJICHUSI, HO OHU HeJIeTyuu (ITOBapeHHasl COJIb).

Mexny aToMamMu METAIJIOB WIM MX TOJOXUTEIbHO 3apsKeHHBI-
MU MOHAMM, HaXOOSIIMMHUCI B Y3JaX KPUCTALIMYECKOW pEIIETKH,
HaxoAsITCs CBOOOMHBIE 2JIeKTPOHKI. [ToaToMy Metamnbl oGnamaroT OJec-
KOM, TIJIaCTUYHOCTBIO, MPOMYCKAIOT TEIJIO U 3JIEKTPUUECKUI TOK.

CBoiicTBa BELIECTB, M3JI0XEHHBIE BbIlIE, Oojiee MOAPOOHO OyayT
pacCcMOTpEeHbI Ha YpoKax XMMMU B 8 Kiacce.

KnioueBbie cioBa: KUCIOpOA, KPEeMHUI, allOMUHMMA, Kene3o, BO-
J0opoa, HaTpuu, XJIOp, OSJEKTPUYCCKHMU TOK, COCAMHCHUEC, MOJIEKY-
JIIPHOE CTPOEHHE, HEMOJIEKYISIPHOE CTPOEHUE, KPUCTAJUIMYECKUE
PECLICTKHU, OSJIEKTPO- U TEILIONPOBOIHOCTD, MeTaJUINYECKUN 6J'ICCK,
«CYXOM JIeny.

Bomnpocs! 1 3ananus:

. Kakue BeliectBa 006pasyroTcsl Ipu pas3ioXeHUU BOIbI?

. CpaBHUTE CBOMCTBA BOABI M COCTABJISIOLINX €€ JIEeMEHTOB.

. UTo Takoe XMMHYECKOe COeIMHEHUE?

. MOXHO 1 pa3ioXWTh HATPUI U XJIOp Ha OTHEJIbHBIC BellecTBa?
A moBapeHHy10 coib? [Touemy?

. UTo Takoe MOJIEKYJSIpHOE U HEMOJIEKYJISIPHOE CTpoeHue?

. UeM omiMyaeTcst MOJIEKYISIPHOE U HEMOJIEKYJISIPHOE CTPOEHUE Be-
umiects? [lpuBeauTe mpuMepbl BEILIECTB MOJEKYJISPHOIO U HEMO-
JIEKYJISIPHOTO CTPOEHUSI.

7. Kakue mpeaMeTbl MOXHO M3roToBUTh M3 Xenesza? Ilepeunciaure

3HaKOMbIE BaM MPEAMETHI XeJe3a.

8. 3 Kakux BelIeCTB MOXHO W3TOTOBUTH JIOXKKY, WCIOJb3YEMYIO B

MTOBCETHEBHOM XU3HU?

BN =

(@29
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§ 5. YUCTBIE BEHIECTBA 1 CMECH

Bce BelecTBa pa3nessiioTcsl Ha YMCThIE M CMECH, COCTOSILLIME M3 IBYX
1 0oJiee BEIIECTB.

YHUCTOC BCUICCTBO <— | BEICCTBO | — CMECH

« BemecTBa, HMeOIEe OJWHAKOBBIA COCTAB M CBOMCTBA BO BCEM 00be-
Me, Ha3bIBAIOTCS YUCTHIMH BelleCTBAMH.

« CMecH UMEIOT U3MEHYMBBIH COCTAB U M3 HUX (PU3HYECKHMH METOAAMH
MOXKHO BbIIEJIUTh YMCTbIE BEMIECTBA.

CMmecu MOXHO pasfeNUTh Ha OTIEAbHbIE KOMIIOHEHTHI C TOMOILBIO
pa3IMYHbIX METOIOB. OTCTaMBaHUE, (PUILTPOBAHME, BO3TOHKHU, XpOMa-
TorpapoBaHusI,C MOMOILIBIO MarHuTa 1 ap.

Kaxk 0b110 cKa3aHO BBbIILIE, YMCTHIE BellleCTBa 00J1alal0T OAMHAKOBBIM
COCTaBOM M CBOICTBaMU BO BceM oObeMme. BaTom cityuae BelecTBO Ha-
3bIBAETCSI 20MO2CHHBIM.

[1pu pacTBOpeHMHU COIM WM caxapa B Bole oOpasyeTcs Mpo3payHblii
pacTBop. [logoOHbBIE pacTBOPHI-CMECH MUMEIOT TOT XK€ COCTaB M 00JIagaloT
TEMU X€ CBOMCTBAMHU, UYTO M PACTBOPEHHBIC B HMX BelecTBa. OqHAKO
OHU OTJIMYAIOTCS OT YMCTHIX BELIECTB pa3JMYHBIMU CBOMCTBAMM, 3aBU-
CAIIMMU OT KOJMYECTBAa YaCTHUIl, COCTaBJSIONIMX JAHHYIO CMeECh (Tak,
CTakaH BOAbI, coaepxaliuii 1 yaiiHyio JIOXKY caxapa, 3aMep3aeT Ipu
-2°C, a cTtakaH BOJbI, B KOTOPOM pacTBopeHa | yaiiHag J0XKa ITOBa-
peHHOI conu, 3amep3aeT npu - 4°C).

Takue cMecu Ha3bIBAIOTCS 20MO2EHHbIMU CMECSIMU.

Eciu MBI mompoOyem pacTBOpUTH MOYBY B BOAE, TO YBUAMM, UTO
MoYyBa B BOJIE HE pacTBOpUTCS U oOpasyeT MyThb. CliefoBaTeIbHO, JaH-
Hasl CMeCh HE COCTOMT M3 OJMHAKOBBIX yacTull. Takoii pacTBOp Ha3bIBa-
€TCSl eemepoceHHbIM, 1 OH MOXET OBbITh pa3lejeH Ha TOMOTeHHBIE CO-
CTaBJISIOLINE YACTH.

[TprMepoM YMCTOro BelllecTBa MOTYT CIYXXKMTh BOASIHOM map, MeaHasl
MPOBOJIOKA, a K CMECSIM OTHOCSTCS HOIMpOBaHHas MOBapeHHas COJib,
MeZl, MOJIOKO, PacTUTEJIbHbIE Macia.

YT0O6HI OmnpeneanuTh CBOMCTBA BElECTBA, HEOOXOAMMO MO BO3MOXHO-
CTU TIOJYYUTh €ro B YMCTOM Buie. [laxke He3HauuTe/lbHOE CoAepKaHMe
MMOCTOPOHHUX YaCTUL] MOXKET CUJIbHO U3MEHUTh CBOICTBA BEllIECTBA.

[Toutn Bce BellecTBa, KOTOpPbIe Mbl 3HAeM MWJIM MCIIONb3YyeM B
MOBCEIHEBHOM KU3HU, SBJISIOTCS cMecsIMU. B mpupome HET YUCThIX

23



BEIIECTB, BCE OHM HAXOASTCS B BUAE CMECH, COCTOSIIEH M3 OOJIbIIOro
KOJIMYECTBA Pa3IMUHbIX BellecTB. Tak, B BOJAE BCEIla COAEPXKUTCS MHO-
JKECTBO pAaCTBOPEHHBIX COJIEi 1 Ta30B.

OOBIYHO Ha3BaHME CMECH IPOMCXOAUT OT Ha3BaHMWSI KOMIIOHEHTA,
npeo0Jafaollero B JaHHOW cMecu (kese3Has Joxka Ha 90% cocTout
13 XeJjie3a, aJTlOMUHUEBas JOXKa coaepXuT 99% amoMuHus).

[ToHATHE «4UCTOE BEIIECTBO», MCIIONB3YEMOE HAMU B TOBCEIHEBHOM
>KU3HU, CUYMTAETCI OTHOCHUTEIbHBIM. Hampumep, Boay, NMPUTOIHYIO IS
MATBSI, MBI Ha3bIBaeM YKMCTOM, a BOAY, KOTOPYIO HEb3sI MCIIOJb30BaTh
JUIST TINThSI Y KU3HEHHBIX IPOLIECCOB, — IPSI3HOI,

[ToHdaTHE O «4MCTOM BEILECTBE» MBI MOJIydyaeM IpH M3YYEHHH XH-

Puc.9. Ilonyuenue
YHCTOW BOABI 1Ty-
TEeM OTCTauBaHUS

Puc. 10. Pasnenenue
CMecH HepacTBO-
PUMBIX KHIKOCTEH
C IIOMOIIIBIO JIEJIU-
TEJIbHON BOPOHKHU
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MUM, KOTJa TOBOPUM O KaKOM — JIMOO BELIECTBE WJIU
C KakoM — JM0O BEILIECTBE WJIM COOMpAeMCs IMPOBO-
JIUTh 9KCIIEPUMEHTHI ¢ KaKMM — JIMOO BEILIECTBOM.

BeiiectBa, Haxoasuierocsi B COCTaBe CMECU, MOXK-
HO BBbIIEJIWTb, 3HAsl CBOWMCTBA XapakKTEpHbIE IS KaX-
JIOTO U3 HUX.

1. I'emepoeennvie cmecu

YacTuipl BeLIECTB, BXOASILIMX B COCTaB TeTEPO-
TeHHBIX CMeceil, MOXHO YBHUAETb HEBOOPYXKEHHBLIM
IJa30M, WIM C TOMOIIbI0 MUKpockorna. Takxke cmecu
MOXHO pa3leisiTb Ha COCTaBHbIE YAaCTU C ITOMOILbIO
OTCTauBaHUS WK (PUIBTPOBAHMUSL.

Omcmaueganue. I'eTeporeHHbIE CMECU HE SIBJISIIOTCS
YCTOMYMBBIMUA CUCTEMaMM, IO3TOMY BEIIECTBA, Ha-
XOIdllMecss B MX COCTaBe, CO BpeMEHEM WM oce-
JAI0T, WJIM BCIUIBIBAIOT Ha TMOBEPXHOCTb pacTBOpA.
Bl He pa3 Habmomanu, Kak MpU OTCEMBAaHUU MYT-
HOI BOJBI OCENAIOT IJIMHA M YacTULbI Iecka, Kak
CIMBKM BCIUIBIBAlOT Ha TMOBEPXHOCTh MoJioka. OceB-
1Iee TBEPAOE BELIECTBO MOXHO OTAEIUTH OT XUIKOIO
MetoaoM dexanmauyuu (puc.9).CMmecu, cocTosiue U3
HEpPaCTBOPMMBIX XUAKOCTEH WM MMEIOLIKMe pPa3jiny-
HYI0 IIJIOTHOCTb, MOXHO pa3ieisiTb Ha COCTaBHbIE
YaCTU C OMOLIBIO ACIUTETbHON BOPOHKU (puc.10).

QDuavmposanue. I'eTeporeHHbIe CMECH, OTCTaMBa-
HME KOTOPBIX 3aTPYIHEHO WIM JJIUTCS TPOJOJIKHU-



TEJIbHOE BpPeMsI, MOXHO paslessiTh Ha COCTaBHbIE 4ya-
CcTU nyTeM (puabTpoBaHus (puc.11)
Maenumnotii cnoco6. OngHUM K3 CBOMCTB XKeje3a
SBJISIETCS TIPUTITMBaHME ero K MarHuty. M3 cmecei,
COIEpXKallUX B CBOEM COCTaBe XKeJie30, MOXHO BhIIe-
JIITh €ro ¢ TTOMOILbIO MarHura.
2. I'omozennvie cmecu
qaCTI/IHIiI BEILIECTB, BXOMSIIMX B COCTaB FOMOI€H- Puc.11. Metoxn
HBIX CMeceii, BeCbMa MaJibl, IMO3TOMY MX HEBO3MOX- UTBTPOBAHHS
HO pa3feisiTh CIIOCOOOM OTCTauMBaHMSI WM (PUIBTPO-
BaHus.Jl1g pazneneHus Takux cMeceil Ha COCTaBHbBIC
YaCcTM MOXKHO UCIIOJb30BaTh TaKUE METOIbI, Kak
BBIMAPUBAHNE W TUCTUJUISLINSI.
Buvinapueanue. 1151 BbiieeHUS Pa3IMYHBIX BOIO-
PacTBOPUMBIX COJIEii M3 BOJbLI MCITOJIb3YETCSI METOI
BBIMMAPUBAHUS TIOBAPEHHOM COJIM M3 BOJHOTO pac-
TBOpa. 11 3T0ro pacTBop HajuBaloT B (papdopoBylo
YallKy, CTaBsIT €€ Ha KOJIbLO LUTATUBA C MCIIOJb30-
BaHMEM acOeCcTOBOI CEeTKM M MEMJIEHHO HarpeBaroT.
[Ipu sTOM Boma ucmapsieTcss, a IOBapeHHasl COJib
ocraetcs B yaike(puc.12). Puc.12. Meton
Jlucmuaaauyusa. Ilpy 3TOM MeETOAE MCIONB3YETCS BbINIapPUBAHHUS
paznuuue B TeMmIlepaTypax KUIMEHUS KUAKUX Be-
IIECTB, COCTaBJISIOLIMX TOMOTeHHYIO cMech. [Ipu
MEUIEHHOM HarpeBaHWM CMECH JIBYX KMIKOCTEH B
MEePBYI0 ovepeab MCIapsieTcsl KUAKOCTh, MMEIOLIas
HU3KYI0 TeMIepaTypy KuleHus. Boiaensitoniuecs
Mapbl XUIKOCTA BHOBb IIPEBPAILalOT B KUIKOCTh
MyTeM MX oxJjaxaeHus (puc.l3).

Bonpocsl u 3ananus:
1. JokaxuTe, 4TO AaHHOE BaM Oesioe MOpPOIIKO- Puc.13. Meton
o0pa3HoOe BelIeCTBO (CMech MOBApEHHOM COJIU JIACTUIUISILIAN
U MeJa) SIBJISIETCS CMEChIO.
2. [IpemtoxuTe IUIaH pasfelieHHs] Ha COCTaBHBIE YacTH JAHHOM BaM
CMECH CepBhl, KeJIe3HOM CTPY:KKHM M caxapa.

IIpakTyeckoe 3anarue 3
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OYUCTKA ITIOBAPEHHOMH COJIN

3arpsi3HeHHAst IOBapeHHAs! PacTtBopenne 3arpA3HeHHOl NMOBapeHHOI
co.b COJIH.

! Briocyny, comepxaiiyto 20 M AUCTUII-

Pacrsopenne comm JIMPOBAHHOM BOIBI, IMOPLMAMHU, TEPEME-

! IIMBasg CTEKJITHHOM I1aJI0YKOM, BHOCHT I10-

@urposame com BapEHHYIO COJIb, KOTOPYIO JO0OABIAIOT 1O

l TeX TOp, ITOKa BCSA COJIb HE PacTBOPUTCS.

Omnpenenute, Kakue M3MEHEHUs IpOTeKa-

BoinapuBanue ¢puibTpara
IOT IIPpU 3TOM IIpOLIEeCCe.

l
Yucras coib
Ilpuzomoeaenue guavmpa.

g aToro KBaapaTHyi (WILTPOBAJIbHYIO OyMary CKJaabIBaloT
BUETBEpO. Yroyl KBaapara cpe3aloT HoxHuuamu.llociae storo Oymare
MPpUIAI0T KOHYCO0Opa3Hyio (OpMy M BCTaBISIIOT B BOPOHKY. [Ipu 3TOM
ee Kpasl JOJKHBI ObITh Ha 0,5 cM HMXe Kpash BOPOHKHU. 3aTeM MYTHBIN
pacTBOp IMOBAPEHHOM COJIM CIMBAIOT B BOPOHKY C (DUIBTPOM IIpPU MO-
MOILLM CTeKJISTHHOM TMaJloukM, He KacasiCh CTEHKM BOPOHKM. IIpormyiieH-
HBII yepe3 (PUILTP pacTBOP HA3BLIBAIOT ¢huabmpamom.

Buvinapueanue gursmpama.

Ounbrpar ciauBaioT B (GappopoByI0 YalKy M YCTaHABIMBAIOT Ha
KOJIbLIO IITaTHMBa. YallKy HarpeBalT MpU MOMOIIM CIIMPTOBOM WM Ta-
30BO#1 ropenku. [nams ropeiku JOKHO ObITh TAKMM, YTOOBI OHO 00-
BOJIaKMBaIo IHO (apdopoBoit yamiku. 1 Toro 4yToObl KUITSAIIAST XKW~
KOCTb He pa30pbI3ruBajach, €€ MOCTOSIHHO MEPeMEIIMBAlOT CTEKJISTHHOM
nayoukoii. I[Tocne obpazoBaHust ocaagka Ha JHe pap@opoBoii Yalllkyu Ha-
rpeBaHue MpeKpalialoT U paccCMaTpPUBaIOT 00pPa30BaBIIYIOCS COJIb.

[To oxoHYaHMM S3KCIEPUMEHTA COCTaBISIOT OTYET B CJECAYIOLLEM
TOpPSIIKE.

1. CoaepxaHue MPOBEACHHON PabOTHI.

2. CHucoK MCIOJb30BaHHBIX MPUOOPOB, TMPUCIIOCOOJEHUI U XUMUYeE-
CKUX PEaKTHBOB.

3. OmnpeneneHue 3TanoB pabOThl M KPAaTKOE M3JIOXEHUE COACpKaHMS
skcnepuMeHTa. M300paxxkeHne MCIoab30BaHHBIX MPUOOPOB. B3akito-
YyeHUe OMucaHue HaOJII0IaeMbIX SIBICHUIA.

4. BbIBOIBI HA OCHOBAaHWU TTOJYYEHHBIX PE3yJIbTaTOB.
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§ 7. TPOCTBIE U CJIOXHBIE BEIITECTBA

BeniectBa ObIBalOT MPOCTHIMU  (3JIEMEHTAPHBIMU) U CJIOXHBIMU

COCAMHCHUSAMU.

* BemecTBa, cocrosimpe W3 aTOMOB OJHOTO 3JIEMEHTa, HA3BIBAIOTCS
NPOCTHIMH, HATIPUMEP, BOAOPOJA, KHCJIOPO, XKeJie30, cepa.

* BemecTBa, cocrosimue W3 aTOMOB Pa3HBIX 3JIEMEHTOB, HA3bIBAIOTCS
CJIOKHBIMH, HATIPUMEP, BOJA, MOBAPEHHAs COJb, caxap.

Knaccuduxanys BelecTs B 3aBUCUMOCTH OT UX COCTOSTHUSL:

BemectBa
IIpocThie BemecTBa CioxHbie BelmecTBa
1.Bomopoa. 5.0m0Bo. 1. Okcun yriepoaa, Bola — OKCHJIbI.
2.Menp. 6.Yruepon. 2. 'mapokcua HaTpUsi — OCHOBaHUSI.
3.1luHK. 7.X70D. 3. CepHas KMCJIOTa — KUCJOTHI.
4.Cpunen. 8.Kwucnopon. 4. IloBapeHHas1 COJIb, U3BECTHSIK — COJIM.

Kaxnpiit u3 118 s/1eMeHTOB, M3BECTHBIX B Ha-
CTOsIIee BpeMsl, MOXHO paccMaTpuBaTh KakK OT-
JeIbHOE MPOCTOE BellecTBO. BMecTe ¢ TeM Heko-
TOpbIE M3 HMX MOTYT OOpa30BBIBATh PSI IPOCTHIX
BEILLECTB B BUAE a/UIOTPOIMMYECKUX BUIOM3MEHE-
HMI. B Takux BeliecTBax pasanyus OMpeAesisioT-
Csl KOJIMYECTBOM MJIM B3aMMOCBSI3bI0 aTOMOB B UX
cocraBe. Hampumep, yriaepomn MoxkeT 0Opa30BbI-
BaThb TaKue MPOCThIe BEIIECTBA, KaK ajiMa3, Tpa-
¢but, xapbuH, QaoopeH; cepa oOpa3yeT Takue
MPOCThIE BEIIECTBA, KaK poMOMuecKas M TJIacTH-
yeckKasl cepa, KpucTauiMuyeckas u amopdHas ce-
pa; gocdop ObIBaET KpaCHBIM, OEJIbIM U YEPHBIM
(puc. 14); xucaopoa BCTpevyaeTcsl B BUAEC OObIYHO-
ro KMCJIOpoJa U 030Ha U T.I.

Puc.14. benblit 1 kpac-
HBII (ochop

SIBNeHMe aJJIOTPOINMU TMPOCTHIX BELIECTB HAIJISIAHO MOKAa3bIBaeT pas-
JUYMST MEXAY BelIeCTBOM M 3jeMeHToM. Hampumep, XuMuuyecKuil aie-
MEHT YIJIepo MPeCTaBIsIeT CO00 CKOTUIEHWE aTOMOB OfHOro Buaa. OH
00JIaIaeT TOJbKO €My MPUCYIIMMU cBOMCTBaMU. OIHAKO CUJIBLHO pa3jiu-

27



YalOTCS MO CBOMM CBOWMCTBaM TpadWT, HAXOASIIMIACS B KapaHaaie, 1
ajlMa3 — JparoleHHbIA KaMeHb (CaMOCTOSITEJIbHO CPAaBHUTE CBOWMCTBA
rpaduta 1 anmasa).

I'padout u anmasz, SBASICH AUIOTPONMMYECKMMM BUIOU3MEHEHUSIMU
yIJIEPOJA, MOTYT MEPEXOIUTD APYT B APYra, MPU 3TOM PE3KO MEHSIOTCS
1A UX CBOMCTBA.

Hecmotpst Ha TO, 4TO rpaduT M aama3 BOCHPUHUMAIOTCS KaK pas-
Hbl€ BELIECTBA, OHM COCTOSIT M3 aTOMOB yriepoaa. Hamuuue B ux cocra-
BE€ 3JIEMEHTA YIJIEPOIa MOXHO J0KA3aTh UX TOPEHUEM B KUCJIOPOAE, TIPU
KOTOPOM 00pasyeTcsl OIHO U TO XK€ BEIIECTBO — OKCH[ YIJIEpO.a.

Oxcun yriaepoaa — CJIOXHOE BELIECTBO, COCTOSIIEE M3 aTOMOB pas-
JIMYHBIX 3JIEMEHTOB — yIJIepoja U KUCI0poja.

KoanyecTBo CIIOXKHBIX BEIIECTB COCTABISIET HECKOJIBKO MUJIJIMOHOB.

° HpOHECC Pa3JI0KCHHA PA3J02KCHUA C ICJbI0 ONpeEacCcHusaA CoCTaBa
BEIIECTB HA3bIBAECTCSA aHAJIU3OM.
° Hpouecc CO3JaHMS COeAUHEHHMIA HA3bIBAETCA CHHTE30M.

CoctaB BellecTB OIpeacIACTCA MCTOAOM aHaJIN3a.

* YCTaHOBJIEHHE COCTABHBIX JJIEMEHTOB, 06pa3ymmnx coeIMHEHue, Ha-
3bIBACTCA KAYCCTBCHHBIM AHAJTU30M.

¢ Onpene.ﬂeﬂne KOJIHYECTBA J3JIEMCHTOB, BXOJAIIKUX B COCTAB COCIAUHEC-
HHA, HA3BIBACTCA KOJUICCTBCHHBIM AHAJIU30M.

KioueBbie ci0Ba: IIPOCTOE BELIECTBO, OSJEMEHT, COEIMHEHME,
CIIOKHOE BEIIECTBO, a/UIOTPOINMS, aUIOTPOIMMYECKOE BHUIOM3MEHE-
Hue, rpadur, ajMas, yIJaepoa, OKCHA YIIEpoda, aHajiu3, CUHTE3,
Ka4yeCTBEHHBII aHaIN3, KOJMUYECTBEHHBIN aHAU3.

Bonpocs 1 3aganns:

1.I1puBeauTe mprMepbl MPOCTHIX BELIECTB.

2.I1puBeante NpUMephl CIOXKHBIX BELIECTB.

3.YT0 BBl MOHMMAETE MOJ AJUIOTPONUEN?

4.HazoBuTe 3;1eMEHThI, 00pa3yolliie pa3IMyHbIe MPOCThIe BEIIECTBA.

5.BueM cocTouT pazjivuue aHaiu3a U CuHTe3a?

6. laiiTe ompemeeHWs TOHATUSM KadyeCTBEHHOTO M KOJMYECTBEH-
HOTO aHaJIn3a.

28



§ 8. ATPETATHOE COCTOAHME BEHIECTBA

Bam yxe u3BeCTHO, YTO BO3AyX, KMUCJIOPOA, a30T M BOAOPO. SIBJISI-

I0TCA r33006pa3HBIMI/I BE€UIeCTBaMU, CIIMUPT, BOJAa M CE€PHasd KHCIOTa

— XMIKHWE BelllecTBa; yrjaepod, rpaduTt, cepa, Keje30, aJlOMUHUA —

TBEPABIC BCLLICCTBA.

A TEIICPb OTBETUM Ha BOIIPOC, YTO TAKOC ra3006pa3Hoe, AKNIKOE U

TBEPAOC COCTOAHUC BCLICCTB U KAdKMMU CBOMCTBAaMM 00J1a/1a10T BELIECT-

Ba B 3aBUCUMOCTHU OT CBOCTO COCTOAHMA.

« Ta3 He oOiamaeT onpeaesieHHbIM 00beMOM U ¢opmoii. I'a3 mpuHIMaeT
dopmy u BHI cocyna, B KOTOPOM OH Haxoautcsa.Paccrosnue Mexmy
MOJIEKYJIAMM W aTOMAMM B ra3ax HAMHOTO 00Jblle, YeM B JKHIAKOCTSAX

N TBEPABIX BEHICCTBAX.

« ZKHIKOCTH TakKe NMPUHUMAIOT (GopMy cocyaa, HO He PACHIMPAIOTCS,

Kak raspl. ZKHJKOCTH 3aHHMAIOT ONpeneseHHbId 00heM, B OOBIYHBIX

YCI0BHAX UX TPYAHO MOABEPrHYTH C2KATHIO.

* Tsepaoe BemecTBO, B OTJMYHE OT ra3a M XKHAKOCTH, MEXaAHHYECKH
YCTOWYHMBO, HMEET omnpejejeHHy0 (opMy M 3aHMMAeT ompeaeIeHHbII

o0BeM.

Bkuaxux v TBepIbIX BEIIECTBAX PACCTOSHME MEXKIY aTOMaMU U MO-
JIEKyJJaMM HAMHOTO MEHbIIIe 10 CpaBHEHUIO ¢ razaMmu (puc.15).

° I‘a3006paaﬂ0e, XKHJIKOE€ WM TBEPAOEC COCTOAHHEC BEIIECCTBA ABJIACTCA

€ro arperaTHbiM COCTOSAHHEM.

ArperatHoe COCTOSIHME BELIECTBA 3aBU-
CUT OT TeMIIepaTyphbl U naBieHus. Boga mpu
napnenuun 101,3 xIla u Temmneparype Bbille
100°C wmmeeT razoobpaszHoe (mapoobpas-
HO€) COCTOSIHME, a TMpu TemIepaType
Huxke 0°C mepexomut B TBepaoe (Jiend)
COCTOSTHUE.

Ilepexon u3 OOHOIO COCTOSSHUSI B JpY-
roe (Hampumep, IpeBpalleHue Jbla B BO-
oy) — pe3yabTaT (PU3UYECKOro MpeBpa-
weHus. [Ipy aToM He mpoTeKaeT Ipouecc
00pa3oBaHMs HOBOIO BEILECTBA, M COCTaB
oOpa3la He u3MeHseTcs. Kuakue BellecT-
Ba 3aHMMAIOT MPOMEXYTOYHOE MOJIOKEHUE
MEXIY TBEPAbIMU U Ta3000pa3HbIMM Bellle-

B

Puc.14. I'a3 (a), mcuo-

Kocmb (6) u meepdoe co-
cmosiHue (8) — aespecammble

COCMOAHUA eeuecmed
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CTBaMM, IMOCKOJIbKY OHM 00JIaJaloT TeKY4YeCThlO, JIETKO MEHSIOT (hopMy,
KakK ra3pl, M He TOJABEPralTcs CXaTulo, Kak TBepable BeuiecTBa. [Ipu
JIECTBMM Ha BellleCTBa TeMIIepaTypbl MU BBICOKOIO JABJIEHUSI OHUM I1O-
CTETICHHO TEepeXoasT M3 ra3oo0pa3HOro B XMIKOE, a 3aTeM B TBEPIOE
COCTOsIHME. BOTIeIbHBIX CcTydasx BelllecTBa, He MEepexoisl B XXUIKOE CO-
CTOSIHME, MOTYT M3 ra3000pa3HOr0 COCTOSHUSI MepexoauTh B TBepaoe. K
MpUMepy, TaKMMU CBOMCTBAMM 00J1alal0T «CyXOil Jied» — OKCHUJ, YIJIepo-
Ja, ion, HadTaJIuH.

+ Ilepexon BemecTBa M3 TBEPAOr0 COCTOSIHMSI B ra3000pa3Hoe MHUHYS

JKHIKOE HA3bIBAETCS cyOaumauueii, WA 60320HKOIL.

Kniwouessbie cioBa: ra3, >XUIKOCTb, TBEPAOE COCTOSIHUE, arperaTHOE CO-
CTOSIHUE, «CyXOH Jiem», ion, HaTaauH, cyOamMManys, BO3TOHKA.

Bomnpocsl u 3aaanus:

1.Y1o moHMMaeTcd MoJ BBIpaXKEHHEM «arperaTHOe COCTOSTHUE BEIeCT-
Ba»?

2. Kakumu cBoiicTBamMu 00janaiT rasei? IlpuBeaute mpuMephl Ta3o-
00pa3HbIX BEILECTB.

3. Kakumu cBolicTBaMmu 00yamaoT kKuakoctu? IlpmBemute mpuMeps
JKUJKUX BELLECTB.

4. KakuMu cBoiicTBamMu 00jagaroT TBepabie BeulecTBa? IIpuBeaute mpu-
MEpbI TBEPAbIX BEIIECCTB.

5.T1puBenute mpuUMeEphl BELIECTB, MEPEeXOISIINX U3 TBEPAOTO B ra3zo00-
pa3HOE COCTOSTHME MMHYS XHIKOE.

§ 9. XUMMNYECKAA ®OPMVIJIA U BbIBO/Ibl HA EE OCHOBE.
BAJIEHTHOCTD. IIOHATHUE Ob NHAEKCAX

KaxmgoMy aromy B cocTaBe BellECTBA COOTBETCTBYET CBOMl XuMUYe-
CKMII 3HaK. 3HAYMT, COCTaB BEILIECTBA MOXKHO BBIPA3UTh Ha OCHOBE
COOTBETCTBYIOIIMX 3HAKOB aTOMOB, COCTaBJISIIOIIMX BEIIECTBO, T.C.
MHaye TOBOPS, C MOMOIUIBI0 XUMUUYECKON (hOPMYIIHI.

+  Xumuueckas hopMyJa — 3TO BbIPaKeHHE COCTABA BelECTBA C MOMO-
MbI0 XHMHYECKHX 3HAKOB W MHAEKCOB.
Xumuueckast (popMysia moKa3bIBaeT:

* M3 KaKHMX 3JIEMEHTOB COCTOMT BelecTBO (KaueCTBEHHbI COCTaB);
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*  CKOJIbKO aTOMOB KaXJOTr0 3JIeMEHTA BXOJUT B COCTAB OJHOiH MOJIEKY-
Jibl BemecTBa (KOJMYeCTBEHHbI COCTaB);
*  OJHY MOJIEKYJy BellecTBa.

Hanpumep, Moisekyna BOabl COCTOMT M3 JIBYX aTOMOB BOJIOpPOAA
(H), omnoro aroma xuciopoga (O) u BbeIpaxaercs ¢dopmynaoir H20.
Hudpa 2, crosiuas crnpaBa BHU3Y OKOJO XMMUYECKOIO 3HaKa BOJAOPO-
JIa, HA3bIBAECTCS UHOEKCOM, KOTOPBI/ IMMOKA3bIBAET YMCJIO aTOMOB BOIO-
poia B cocTaBe MoJieKyJsbl Boabl. Llndpa, crosimas crpaBa BHU3Y OKOJIO
XMMUYECKOro 3HaKa B (hopmyJsie, BCerga MoKa3bIBaeT, CKOJbKO aTOMOB
ATOrO 3JIEMEHTa BXOAMUT B COCTaB KaXXIOW MOJIEKYJbI BellecTBa. bojib-
mwas uudpa, crosuias rnepea XMMUIECKUM 3HAKOM Wi (hOpMyJIon, Ha-
3bIBAETCS K03(hhuyuenmom, KOTOPbIA yKa3bIBa€T HA UYMCIO OTIEJIbHBIX
aToMOB U MouiekyJl. Harpumep:

20 — 2 aroma Kucjaopojaa SH,CO, — 5 MOJIEKYJI CEPHOM KMCIIOTHI
1 K03 GULHEHT L1 unnexcel
Koa(duLreHT
30, — 3 MOJIEKYJIBI KHCIIOpOZA B xaxnmoit mosiekysie MmeeTcss 2 aTomMa BOIO-

I pona, 1 atoM cepbl 1 4 aTomMa KHCJIOPOIA.
WHIEKC

O, — ozHa MoJIeKyJ1a KUCI0poaa
KO3 GULNEHT 1 urnexc

Ilonamue o 6aisenmunocmu. ATOM OJHOTO 3JIEMEHTA MOXET MPUCO-
€AUHSATb OINPEIEJEHHOE YMCIO aTOMOB JIPyroro 3jeMeHTta. YToObl mpa-
BUJIBHO Hamucath (GOpMYyJIy MOJIEKYJbl, HYXKHO MMETh MPEeACTaBIEHUE O
Ba)KHOM CBOICTBE 3JIEMEHTOB — BaJIECHTHOCTH.

* BajeHTHOCTBIO Ha3BIBAETCHA CHOCOOHOCTh ATOMOB OJHHX 3JIEMEH-
TOB NPHCOEAMHATH ONpENEJEeHHOE YHCJIO ATOMOB JAPYTHX 3JIEMEHTOB.
CioBO «6asenmnocmo» OT JaT. «valenz» 03HAYAET umerowui cuay.

ATOM BOIOpOJa HUKOIZA HE MOXET IMPUCOEAUHUTH 00Jiee OTHOIO
aToMa JApyroro sjemeHTa. [IoaToMy BaJleHTHOCTb BOAOpOAA IMPHHSTA B
KauyecTBe eIMHOM Mepbl OINpeaeaeHUS BAJIECHTHOCTU APYTUX 3J€MEHTOB.

Eciu arom snemeHTa MpUCOEAMHSIET OOMH aTOM BOAOPOJA, TO €ro
BaJICHTHOCTb paBHa 1 M OH cuMTaeTcss ogHOBaJleHTHbIM. Eciaum atom
2JIeMEHTa TMPUCOENUHSET JBA WIM TPU aToOMa BOAOPOAA, TO OH COOT-
BETCTBEHHO JABYX-, TpexBajeHTeH M T.1. Hampumep, B Beinectse HCI
xiaop omgHosaneHteH, B H,O kucmopon nsyxsamenteH, B NH, asor
TPEeXBAJICHTEH.
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Hexotopble a1eMeHTh MMEIOT MOCTOSIHHYI0 BajieHTHOCTh: Na, K, H —
Bcerma ogHoBajleHTHbI, Ca, Mg — Bcerma AByXBaJIeHTHBI, Al — Bcerma
TpPEXBaJICHTEH.

MHorue 31eMeHTbl 00JIafaloT MEePEMEHHON BaJeHTHOCThbIO. Harpu-
mep, xene3o B FeO mByxsanentHo, a B Fe,O, — TpexBaJeHTHO, MeIb
B Cu,0 omHoBaneHtHa, a B CuO — ABYXBaJ€HTHA, Cepa C BOXOPOIOM
1 Metajulamu aByxsajieHtHa (H,S, Na,S), a B coemmHeHusx ¢ Kucjo-
poroM (SO, u SO,) ObiBaeT yeThIpex- M LIeCTMBaIEHTHOM. Kuciaopoxn
O0OBIYHO JBYXBaJIEHTEH (CM.CTp.3 00JIOXKKH).

BaneHTHOCTh OOBIYHO NMIIETCS PUMCKMMM LMUdpamMu JuOO0 Hap

I 10 I
xumunyec-3HakoM snemenra: HO, A,O,, 1mbo ykaspiBaeTcsi B CKOO-
Kax psiIoOM ¢ XMMUYECKMM 3HAKOM 3jieMeHTa uiau Ha3BaHueM: Cu (III),
Cu (I).

BaneHTHOCTb 21eMEHTOB MOXHO OIpeAeaUTh U3 (OPMYJIbl, U Ha000-
pPOT, Ha OCHOBE BaJICHTHOCTH MOXHO COCTaBUTb (PDOPMYJTy BEILIECTBA.

- B COCIMHEHNHA, COCTOAIIEM M3 JdBYX JJICMCHTOB, IIPOU3BCIACHUC
BAJICHTHOCTH HA KOJHYECTBO ATOMOB OJHOIr0O J3J€MECHTA PAaBHO IIPO-
M3BCICHHUIO BAJICHTHOCTH HA KOJHMYECTBO aTOMOB JApPyroro 3Ji€MEHTa,
T.C. MX=NX.

Hampumep, monexyna Fe O, comepxut asa atoma xkeje3a (BajJIeHT-
HOCTb XeJIe3a paBHa 3) M TpM aToMa Kucjaopoaa (BaJe€HTHOCTb paBHa 2).
CornacHo mpaBuiy, 32 = 2:3; 6 = 6.

Onpedenenue _earenmuocmu__21emenmos _no _ghopmyse. Ecam u3BecTHa
(opmyna OMHAPHOIO COEAMHEHUS M BaJIGHTHOCTh OJHOTIO U3 3JIEMEHTOB
(n), TO BaJICHTHOCTb BTOPOTO 3JIEMEHTa (M) MOXHO OIpPEACSIUTh 1o (op-
Myle: m= ny/X (X, Y — HMHIECKChI, YKa3bIBalOIIME€ Ha YMCJIO aTOMOB B
coemiennn). Harpumep, B SO, BaeHTHOCTb cephbl paBHa 2:3/1 = 6:2 —
BaJICHTHOCTb KHCJOpOJa, 3 — 4YHUCJIO0 aTOMOB Kucjiopoga, 1 — 4ucio
aTOMOB CEpBHI.

B K,O — kammii onHoBanenteH, B CaO — Kajabuuil IBYXBaJIEHTEH,
B ALLO, — amomuHuii TpexsaieHTeH, B SO, — cepa YeThIPEXBaJICHTHA, B
P,O,— dochop naTuBaseHTEH.

Cocmasnenue _(hopmyabl _no _U36eCMHbIM _6AACHMHOCIAM _1EMEHMO08.
3Hasg BaJIGHTHOCTh 2JIEMEHTOB, MBI MOXEM COCTaBUTb (opMmysy Ou-
HapHOTO coenuHeHus1. Hampumep, OmMHapHOE COEIMHEHME COCTOMT U3
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Kuciaopoga u ¢docdopa: BaJeHTHOCTb Kuciaopoga — 2, a ¢ocdopa — 5.
®opMyly 3TOro coearHeHuss MoxHO 3amucaTb Kak PxQOy. CoriacHo
npaBuiy, 5x = 2y, ecim X = 2, a'y = 5, To ¢opmysa 3TOro Coeau-
HEHUsI, COCTOSIIEro M3 MITUBaJEHTHOro ¢docdopa M ABYXBaJCHTHOIO
kucnopona, oymer P,O..

* BaneHTHOCTh — BaXKHAs KOJIMYECTBEHHAS XaPAKTEPHCTHKA JJIEMEHTA.

Ipaghuueckoe uzobpaxcenue gopmys. @opmynbl BELIECTB MOXHO 1300-
paxatb rpaduuecku. Ilpu rpaduueckom nM300pakeHUM Kaxaasl BaJeHT-
HOCTb 0003HaYaeTCsl YepToukoii (Taoir.2).

Tabauya 2

I'padmyeckoe n3odpaxenne GopMya HEKOTOPHIX BEIECTB

Bemectso dopviyia BemecTsa I'padpuueckoe uzodpaxenne
(hopmy.ibt
Bona 0]
H,O H H
Ammuak H —N—H
NH, |
H
Oxcup cepsl (VI) O =S=0
SO, ||
(0]
Cynbdua nmHKa ZnS Zn=S

KmioueBbie cioBa: XuMuueckuil 3HaK, Xumuueckas (Gopmysia, MHIEKC,
KO3((PUILMEHT, BaJe€HTHOCTb, OWHAPHOE COEAWHEHME, ITOCTOSHHAS
BAJIEHTHOCTb, TEPEMEHHAs BaJE€HTHOCTb, rpaduyeckoe W300paxeHne
opmyi.

Bomnpocs! n 3axanus:

1. Kak 3anuceiBaiotcst xumudeckue Ghopmyibi? A rpadudeckue Ghopmy-
JIb1?

2. Yto takoe MHAEKC U KO3(hPUIIMeHT?
3. Yto Ha3pIBaeTCsl BAJICHTHOCTHIO?

4. HpI/IBeI[I/ITe IPUMEPLI 2JICMCHTOB C TMOCTOSTHHON 1 r[epeMeHHoﬁ Ba-
JICHTHOCTBIO.
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§ 10. PASMEP, OTHOCHUTEJIbHAAL 1 ABCOJIIOTHAA MACCA
MOJIEKYJI. MOJIb 1 MOJIAPHAA MACCA. IIOCTOSAHHAA ABOTAIPO

OObeMHbBIe pa3Mepbl MOJIEKYJT TaK K€ MaJibl, KaK M aTOMOB, HX JM-
ametp pocturaet 30E (3uM mam 3-10° m). [IlnameTpbl GOJBIIMHCTBA MO-
Jlekysn HaxoasaTcs B uHTepBajie 1—10 E. AOGcositoTHbIE MacChl MOJIEKYII,
Kak M aTOMOB, BBIpaXaloTCs OYeHb MaJlleHbKMMU uuciaMu. Hampumep,
Macca 1 Mojexkynabl Boabl coctapisieT 19,91*%10-27kr. Pabota ¢ Takumu
MaJIeHbKMMM YUCJIaMU COIpsDKEHA € Pa3IMUHOrO poAa TPYAHOCTSIMM.
IToaToMy 1€7€CO00pPA3HO MCIOAB30BAaTh OTHOCUTEIBHYIO (PU3UYECKYIO
BEJIMUMHY — OTHOCHUTEJBbHYIO MOJIEKYJISIpPHYIO Maccy [Mr].

*  OrTHocHTeIbHAS MOJIEKYJISpHAsA Macca BemecTBa — BeJMYMHA, TO-
Ka3bpIBalOMIasi, BO CKOJILKO pPa3 Macca MoOJIEeKY/]bl BemeCTBa 00JbIle
1/12 yactu mMaccol aToma yrjiepoaa-12.

OTHOcuTeNIbHAsl MOJIEKYJISIpHAs Macca — BeJWYMHA, paBHAs CyMMe
OTHOCHUTEJbHBIX MAacC aTOMOB, COCTaBJSIOIIMX MoJjieKyny. Hampumep,
OTHOCHTEJIbHAs MoJIeKyIsipHas Macca Boael M (H,0)=2+16=18.

OTHocuUTebHas MOJIEKYJIApHAd MacCa — BdXHaAd KOJHUYCCTBECHHAaA
XapaKTEPUCTUKaA BCIIECCTBA.

Moawp. Bxumuu Hapsiny ¢ TaKUMUA (DU3MYECKUMU BeIMYMHAMU, Kak
Macca, 00beM, MJIOTHOCTb, MCIOJb3YeTCsl TAKXKe BBIPAXKEHUE KOJIUYECT-
Ba BelllecTBa (n)— MOJIb.

« KoanyecTBo BemecTBa — 3TO KOJHYECTBO BEHIECTBA, M3MEpPsSEMOE B
MOJISIX.

* Mosb — 3TO KOJMYECTBO BeleCTBA, COAEpXKAalee YHCJI0 YACTHIL
(aTomMoB, MOJIEKyJ M 1p.), paBHoe yuciay atomoB B (0,012 kr yriaepo-
Ja.

Jagaiite onpenenum 4yucio atoMoB B 1 mone wim 0,012 xr yrie-
pona. [Inst aroro pasmenum 0,012 Xr Ha Maccy OJHOrO aToMa yrjiepoja
(19,93410—27 kr):

NA = cceeee e —— = 6,0241023 momp.
19,93410—27 kr

IMonyyennoe uwmcio 6,0249102 mosp™' Ha3bIBaeTCd 4YUCIOM WIIH
MOCTOSIHHOM ABOrafpo IO MMEHM WTaJIbSHCKOTO (bM3MKa M XMMHKA
Ameneo Aporaapo (1776—1856) wm obosHavyaercs NA.3HAUuT, MOJIb —
3TO KOJMYECTBO BemiecTBa, coaepxkamee 6,02491023 yactui (atomos,
MOJIEKYJI U Ap.).
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KonuuecTBO MOJIEKYyJl B ONpPEASJIeHHOM KOJMYECTBE N BellecTBa
MOXHO HalTu mo (opmyJe
N=N, n. (1)
C nomowupio Gopmyiasl (1) MOXHO ONpeneauTh TaKKe KOJUYECTBO
BellEeCTBa:

N

Ny

n:

()

1 Moutb Bobl conepxut 6,02:10% MOJIEKYT BOIBI.
1 Momb Kucaopona comepxut 6,02:-10% MojeKys KHUCIopoa.
OnpeneaeHHOMY KOJMYECTBY BEIIECTBA COOTBETCTBYET OMpecIeHHas
Macca.
*  OTHOIEHHEe MACChl BemECTBA (1) K €ro KOJHYeCTBY (77) Ha3bIBaeTcCs
MOJIApHO# Maccoii BemecTa (M):

— M
M="N,

Macca BelecTBa BbhIpaXaeTcsl B KWiorpammax (Kr) u rpammax (T), a
KOJIMYECTBO BellleCTBA — B MoJISIX. MoJisipHast Macca BellleCTBa BbIpaka-
€TCS B KI/MOJISIX UJIU T/MOJISIX.

BbruricivM 4yuciieHHOEe 3HaYeHue MOJIIPHOM Macchl M.

Tabauuya 3
Bemecrao OtHocurenbHasa | Yuciao | KommyecTBo nyzz-m
Ne MOJIEKYJISIpHASI | MOJIEKYJ | BeliecTBa p M
nassanue | hopmyna macca Mr (N,) n, momp | Macca M,
A i r/MOJIb
Bona H,0 18 6,02,10% 1 mMonb 18 r/mon
2 | Kuciopon O, 32 6,02,10% 1 Mob 32 r/mon
3 | Yriekuc- CO, 44 6,02,10% | 1 momb | 44 r/mon
JIBIiA Ta3
4 |Breuitva- oy 40 6.02,10% | 1 wmoms |40 r/mon
TpHii

Ecim n = 1 Monb, To m — Macca MOJEKYJ, 4YMCI0 KOTOphiXx NA
(6,0241023).
+  MoaspHas Macca BemIeCTBa YHCJIEHHO PABHA €ro OTHOCHTEJIbHOH MO-
JeKyaspHoii macce (Mr) (maba.3).
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Mongpnas Macca Boabl — 0,018 kr/mounb uiau 18 r/moib.
Monsgpnasa Macca kuciaopona — 0,032 kr/Monb uiau 32 r/Mob.
MossapHasa macca atomapHoro Kuciopoaa — 0,016 xr/momb wim 16 /Mo,

KmoueBbie c10Ba: OTHOCUTEIbHAS MOJIEKYISIpHas Macca, abCOJIOTHAs
MOJIEKYJISIpHAsI Macca, MOJIb, KOJIMYECTBO BELIECTBA, MOCTOSHHAS ABO-
rajzpo, KIr/MoJib, I/MOJIb, MOJISIDHAsI Macca.

Bonpocsl u 3aaanus:

1. Boluncnnre OTHOCHUTEIbHBIE MOJICKYISPHBIE MAcChl CIACAYIOLIMX Be-
wecrs: H,SO,, ALO,, Ca,(PO,),.

. Uto TaKkoe KOJIMYECTBO BELIECTBA, B KAKMUX €IMHUIIAX OHO BbIpaxKaeTcs?

. Uto Takoe mocTosgHHasg ABoraapo?

. Uemy paBHa MoJisipHasl Macca Jiloboro BelecTna’?

. Onpenenute Maccol 0,5 MoJIst KMCJIOpOJa U BOAOPOJA.

. CKOJIbKO BCero MoJieKyJa coaepxXutcs B 18 T BoabI?

AN BN

§ 11. CBOMCTBA BEIIIECTB.
®U3NYECKUE 1 XUMWYECKUE ITPEBPAIIIEHI S

B nipupone Bcerma npoucxomsT U3MEHEHHUS, Y KaXI0€ UBMEHEHUE —
9TO sBJIeHUE. [IBukeHue 3emiiu, 4eaoBeKa, TasHWE JibAa, KUIEHUE U
WCMapeHue BOJbl, TOPEHUE CIUMYKM, PACTBOPEHME caxapa B BOJE, pac-
TBOPEHUE METAJJIa B KUCJIOTE — BCE ITO SBJICHMUE.

[Ipy HarpeBaHuuM Jen MpeBpallaeTcs B BOLY, a BOAA, WCIAps-
siCb, mepexoaut B map. [Ipu oxnaxaeHuM map NpeBpallaeTcsd B BOAy, a
Boja — B Jied. Jlen, Boga, map — He pa3HbIE BEILIECTBA, A Pa3JWYHbIE
arperaTHbIE COCTOSIHMSI OJHOTO BEILIECTBA — BOJbI. TasgHUE Jbaa, MUC-
MapeHue BONbI, IpPEBpAlICHUE Mapa B BOMY, 3aMep3aHUE BOIBI — 3TO
(usnyeckue uzmeHeHus. [Ipy 3TOM M3MEHSETCS arperaTHOE COCTOSTHUE
BOJIbI, HO BOJIa KaK BEILLECTBO HE MOABEPTAETCS U3MEHEHMIO.

Ecnu xycouek Mena, KOTOPBIM THILYT HA JOCKE, MPEBPATUTH B MO-
pOILLIOK, U3MeHsieTcs (hopma Tejla, HO MeJ KaK BEUIECTBO HE U3MEHSET-
Cs1.9TO TakMe Xe, KaK W CJIOM WJIM CIWIKa AepeBa, (PU3NYECKUE SIBJIC-
HMSL.

« Ilpn ¢u3nyecknx H3MeHEHHAX (MPEBPALIECHUAX) H3MEHSIOTCS JHIIb
OT/Je/ibHbIe CBOMCTBA BEHMIECTBA WJIM TeJia: €ro arperaTHoe COCTOsIHME,
dbopma, 00bem, MecTo pacnojoxenns (Haxoxnaenus). Ilpu ¢pusuyec-
KHX SIBJICHHSIX He MPOMCXOAUT 00pa30BaHHS HOBHIX BEIIECTB.
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Teneps Harpeem B Jloxkeuyke cyxoil caxap.Caxap — TBepaoe, Oeioe,
ClIaJKoe Ha BKYC BellecTBO 0Oe3 3amaxa. CHavaja caxap IUIaBUTCS.
D10 — pusnueckoe sapieHue. [lotom nsmeHsiercs: ero uBeT. [losiBusieTcs
HeNpMATHBINA 3amax rapu. M3 caxapa o0pa3oBajoch HOBOE BEILIECTBO —
OCTaTOK YEpHOro IlIBeTa. JTO BelleCTBO 0e3 3amaxa M BKyca INpU Ha-
rpeBaHuM, MOJOOHO caxapy, He IUIaBUTCS. DTo — yrouib. Temepb caxapa
HET, Ha ero MecTe 00pa30BajIoCh HOBOE BEIIECTBO C HOBBIMU CBOMCTBA-
MU. DTO TOBOPUT O TOM, YTO MPOU30LLIO0 XMMUYECKOE IMpeBpallieHue —
xumuyeckoe sipjaeHue. HaOmomaemble HaMU B MPUPOAE WIM B XKU3HU
pXaBjieHue Xeje3a, MPOKMCAHME MOJIOKa, KBallleHHWe ITPOCTOKBAIIIN,
MPOLIECChl OPOXEHUS — TAKXKE XUMUYECKUE SIBICHUS.

+ SBneHns NpeBpallCHUA BEIIECTB B APYIH€ HA3BIBAIOTCA XUMHYCCKHUMHU
ABJICHUAMM.
*  XuMHYEeCKHE SIBJIEHHS HA3bIBAIOT XMMHYECKHMH pEeaKIusAMHU.

[Ipy ropeHum MarHus BBIACJISIOTCSI CBET M TEILJIO, a TakxKe HOBOE
BELIECTBO — OEJIbI TBEPAbII MOPOLIOK.

[Ipu ropeHuu cepbl BBIACISIOTCSI CBET, TEIJIO M 00Opa3yeTcsi HOBOE
BEILECTBO — Ta3 ¢ HEMPUSITHHIM 3aIlaxoM.

Bce npuBeaeHHOE BbIllIe MOXET OBITh IPUMEPOM XMMUUYECKMX ITpe-
BpallEHUM.

XUMU4ecKure siBJIeHUsI MOXHO Y3HATh I10:

1) u3MeHeHMIO 1IBeTa, 3amaxa, COCTOSIHUSI BellleCTBa;

2) 0o0pa30BaHMIO HE paCTBOPUMMOIO B BOAE OCANKa;

3) obpa3zoBaHMIO rasa;

4) TIOIJIOLIEHUIO WY BBIACICHUIO TEILIA.

+ CaoiicTBa BemeCTB, BCTYNAINIMX BO B3aHMOAEHCTBHE C JIPYTHMH Be-
MEeCTBAMH, HA3bIBAIOTCH XHUMHUYECKMMH CBOMCTBAMH.

dusnyeckue U XUMUYECKME CBOIMCTBA, XapaKTepU3YIOIME BElLeCT-
BO, B COBOKYITHOCTU COCTaBJISIIOT KaueCTBO BEIIECTBA.

HpI/I XMMHNYECKUX MMPEBPAICHUAX U3MEHAIOTCA HE TOJBKO OTACIbHBIC
CBOMCTBA BEILECTBA, HO U €r0 KaYyeCTBO, 06pa3YIOTCFI HOBBLIC BCIICCTBA.

KnioueBnbie cioBa: OpeBpalieHuc, ABJICHUC, (I)I/IBI/I‘{CCKOG npeBpaliCHuc,
(I)I/IBI/I'IGCKOC ABJICHUE, XUMHUYCCKOE IIPEBPALICHUE, XUMHUYCCKOC ABJIC-
HHUE, CBOMCTBA BEIIECTBA, KAYECTBO BEIIECTBA.
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Bonpocs! u 3aganus:

1. [TpuBeauTe mMpuMepbl U3BECTHBIX BaM SIBJIEHUU B MPUPOJE U MOBCE/I-
HEBHOW XW3HU U pazfesuTe ux Ha (PUanvyeckue U XMMUYECKUE.

2. Ilpu Kakux gBJIeHUSIX HE 00pa3yloTCs HOBbIE BelllecTBa?

(98)

. npl/l KaKuX SIBJICHUSIX M3MEHSIETCS KauecTBO BelliecTna?

4. Kakue sBieHUs HaOMIOIaI0TC IIpU paspbiB€ W MNOJIKHMIaHHUH JIMCTa

oymaru?

5. Onpenenure MonekyasspHylo Maccy SO,, a Takxke YMCIO MOJIEKYI U
KOJIMYeCTBO Bemectsa B 16 r SO,

6. K KakuM SIBIIEHUSIM OTHOCSATCS TUIABIIEHUE, M3MENbUeHUE W pXKaBlie-
HMe XeJe3a?

§ 12. YCJIOBUSA ITPOTEKAHUA XUMWYECKHUX PEAKITU.
YPABHEHUS XUMHNYECKUX PEAKIIUU. KOO®DOUILINEHTDI

Ecnu oObIKHOBEHHAsl cBeYa CTOMT Ha OTKPBITOM BO3AyXe, HMKAKUX
SIBJICHUI HE MPOMCXOIUT, HO €CJIM €€ 3aXe4Yb, TO HAYMHAETCS XMMUYEC-
Kas peakuus. [IprponHbiil ra3 B 3aKpbITOM MOMEIIEHUN HE B3auMMOJEH -
CTBYET C BO3AYXOM, HO MaJleHbKasl MCKpa OT JIEKTPUUYECKOro mpubopa
WY TJIelolIasl curapera Mmpyu HaJIMYMU ra3a MOTYT MOCIYXUTb IPUYMHOMN
CWJIbHOTO B3pbIBa. Kycouek xejie3a MeIJIEHHO B3aMMOJAEHCTBYET C KUC-
JIOPOIOM, coAepXaluuMmcs B Bo3ayxe (pxkaBeeT), a Oenblii ¢ochop Ha
BO3IyXe TYT Xe cropaet. Bce 370 mpoucxoauT BCIEACTBUE XUMUYECKUX
SIBJICHUA — XUMUYECKUX PeaKLIU.

s mpoTeKaHMs XMMUYECKUX peakKUMil HeoOXOIMMO BBIIIOJIHEHUE
OIpEeJEICHHBIX YCIOBUM (puc.1)).

BrineneHue Teruia
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1. JInst mpoTeKaHUs HEKOTOPBIX XMMUUYECKUX pe-
akiuii HeobxoauMa monava Teruia. [IpoaHanusupy-
€M TpUBEIECHHBIC BBIILIE SIBJCHMS: CBeYa CTOMT Ha
BO3/lyxe 0€3 M3MEHEHMU, HO €C/u TMOAHECTU K €€
GuTUIIO TOpSIIYIO Jy4yMHY, OHa HauyMHAeT ILIa-
BUTBHCS ((pU3MUECKOE SIBIEHHWE) U TOpeTh (XUMU-
4yecKoe SBJAEHME) [0 TeX Mop, ToKa He IOTYXHET.
3nech nojavya Teruia HeoOXoauma AJisl TOro, 4TOObI
peakiMs Hayajgach, HO 3aTeM, B Ipollecce peak-
LMK, TakxXe Bblaensiercs Tero. [Ipu ropeHuu ae-
peBa, OymMaru M Ipyrux roproyux MaTepuagoB Mpo-
UCXOAIT Takue Xe sBieHus. Ho 11 HeKoTopbix



BrineneHue rasa ITornoumeHue Teraa U NpUIKIaHue BIaXKHOMN
OyMaru Ko JHY KOJOBI BO BpeMsl peaklliuu

Puc.16. ITpuzHakyu NpoTeKaHUSI XMMUUYECKUX peaKIInii

peaxkiuii HeoOXoaMMa HeNpepbIBHAY Togaya Terja, TaK Kak Mpu Ipe-
KpalleHUM HarpeBaHus peakuus Ipekpauiaercs. [lpumepom Tomy Mo-
KET MOCJIY>KMTh PEaKIIUs pa3IoKeHUs caxapa.

2. Mosekyabl BELIECTB, BCTYMAMOUIMX B XUMHMUYECKYIO PEAKIIMIO,
JOJDKHBI CTaJIKMBAThCA. 111 TOro 4roObl MOJIEKYJIbI BELIECTB COMpPUKA-
CaJIuCh APYT C APYTOM U MOBEPXHOCTb B3aMMOACHCTBUS Obl1a OOJIBILIONH,
BEILIECTBA M3MEJIBYAIOT, MPEeBpallaloT B MOPOIIOK, a €CIIM OHM 00Jajga-
10T XOPOIIEW pacTBOPUMOCTBIO, TO MX pacTBOPAIOT. Takum obpasom 00-
JIErYaeTcs MPOBEAECHUE XUMUYECKUX PEAKIINIA.

To xe camoe HeOOXOAMMO W JUIS MPOTEKAHUST PEaKIUiA MEXIy XKe-
JIE30M M KUCJIopoaoM, (ocopoM M BO3AYXOM: JOCTATOUHO JMIIb MX
CONPUKOCHOBEHUS Apyr ¢ ApyroMm. Ho masg GoiaplnIMHCTBA BELIECTB 3TO-
ro majgo. Hanpumep, menb He B3aMMOAEMCTBYET C KMCJIOPOAOM BO3IyXa
MpyY KOMHATHOM Temmeparype (ISl 3TOr0 HY>XKHO HECKOJIbKO JIET), HO
YTOOBI OBICTPO OCYILECTBUTD 3TY PEAKIIMIO, HEOOXOAUMO HArpeTh Me/b.

3HAYUT, XUMUYECKME PEAKUMHU CaMM MO cebde HEe MpPOTEeKaroT, s
9TOTO JOJDKHBI CO3/1aBaThCsl OMPENCTIEHHBIE YCIOBUS, PACCMOTPEHHBIE
BBIIIIE.

* Yto0bl 00/I€rYNTh NPOTEKAHNE PEAKIMH, HY)KHO H3MEJIbYUTh TBEP/IbIE
BENIECTBA WM NMPH HEOOXOAUMOCTH NMPHBECTH MX B MOPOIKOOOpa3HOE
COCTOSIHHE, YTOObI YBEJHYUTH MOBEPXHOCTh CONMPHKOCHOBEHHS.

* Yr10o0bl YCKOPHTb NPOTEKAHHE PEAKIHMH, HYXKHO IO BO3MOXKHOCTH
10JIb30BaThCA pacTBOpamMu BemecTB (puc.17).

« Jlasa obJeryeHds NMpoOTEKAHHS PeaKnuidi He0OXO0AMMO HarpeBaHue, MpPH-
9yeM )11 HEKOTOPBIX — HempepbiBHOE.
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Puc.17. ObpazoBanue ocanka (a) u raza (0) B pacTBope

XUMUUYECKUE peakUuM, IpoTeKalollde B MPUPOAE WIM B Jabopa-
TOPUU, MOXHO BBIPA3UTh XUMUYECKUMU (dopMyaamu. Hampumep, npu
peaxkiuy MeXAy KUCIOpOIOM M BOIOPOoAOM obOpasyercs: Boaa. Dopmyiibl
Kucjaopona, sogopozaa 1 Boabl ussectHsl: O,, H), H,O.

[Ipy HanuMcaHWW ypaBHEHUS XMUMUYECKOM pEaKIIMKA HEOOXOIMMO 00-
paTUTh BHMMaHuUe Ha cieayiouiee. @opMyibl BElIECTB, BCTYMAIOLINUX B
peakLMIo, MUIIYTCS ClieBa OT 3HaKa paBeHCTBa (=), a (opmyibl obpa-
3YIOLLIMXCS BELIECTB — cIpaBa. Mexay MCXOOHBIMU U O0pa3yrOLIUMUCS
BELIIECTBAMUM CTABUTCSI 3HAK «t».

Jleast yacts - H,+0, = H,O < mpaBag yacrb.

Yucno aToMOB B COCTaBe BEILLUECTB, BCTYIAOIIMX B PeaKIIUIO, TOJKHO
OBITb paBHO YMCJIy aTOMOB B COCTaBe OOpa30BaBILUMXCSI BELIECTB, TaK
Kak B pe3yjbTaTe peaklyMd YMUCIO0 aTOMOB OCTaeTCsl HEM3MEHHBIM. JIJist
3TOr0 HEOOXOAMMO CTaBUTh KO3 UIIMEeHTh neped (opmylaMu Be-
IECTB.

Bpeakiuu obpa3oBaHus BOAbI KOJMYECTBO aTOMOB KHCJIOpPOJAA CJieBa
M CIIpaBa HEOAMHAKOBO, ITOTOMY IJiI YpaBHMBAHUSI WX UMCJIA HYXHO
MOCTaBUTb KO3(PPUILIMEHT 2 1iepe] MOJEKYJI0i BOJBI:

—— KoadduimeHT
H, + O,= H,0.
I I I WHIEKC
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Tenepb KOJIMYECTBO aTOMOB KMCJIOpOJa CJieBa M CIpaBa OJMHAKOBO,
HO CITpaBa aTOMOB Bojopoja cTano 4, a ciaesa — 2.Ecau nepen Bogopo-
JIOM TIOCTaBUTh KOI(POUIIMEHT 2, MOJYUYUTCS BEPHOE PaBEHCTBO:

2H, + 0, = 2H,0.

Tenepb 00e cTOpOHBI YpaBHEHUST ypaBHEHbI. OHO UUTAETCS TaK:

Qa2 + , = 2am20».

*  Xumuueckoe ypaenenue — 3T0 BbIPaKeHHE XHMHYECKO# peaKmud MO-
cpeacTBoM (GopMyJ1 M 3HAKOB.

« Ilpu HE0OXO0AMMOCTH YPABHHBAHHS HCHOJb3YIOTCA KO3((HUIMEHTBI.

KnioueBbie cioBa: XumMuueckast pakuud, XMMMHUYCCKOC ITPEBPAllCHUC,
(I)I/IBI/I'IGCKOC M3MEHCHUE, LIBCT, 3allaX, 0CaJoK, ra3, Harp€BaHUC.

Bomnpocs n 3axanus:

L.

Ykaxure mpu3HaKU MPOTEKAHUS XUMUUECKUX Peakldii U TIPUBEIUTE
WX TIPUMEPHI.

. YKaxure yciaoBusd, obecrneuyrBarolire ObICTpoe MPOTeKAHWE XUMUYE-

CKHUX peaklui.

. [IpenmeTsl, caenaHHbIE M3 MEAW WIM OPOH3bI, YEPHEIOT WM 3eJIeHe-

10T IIpM HaXOXIEHHWM Ha OTKPBLITOM BO3AYXEC B TCUCHUE HECKOJBKUX
neT. OOBSICHUTE 3TO SIBJICHUE.

. IIpu pasnoxenun ussectHsaKa (CaCO,) 00pa3yroTCs OKCHUI KabLUA

(CaO) wu yrmekucnbnii ra3 (CO,). Hanuiure ypaBHeHMe 3TOM peak-
07078

. [ondepute KoaduLMeHTHI A1 CASAYIONIMX YPABHEHUN XMMUUECKUX

peaxkuui:
Mg + O, = MgO HgO = Hg + O,
Fe + Cl, = FeCl, Na+ Cl, = NaCl
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§ 13. 3AKOH ITOCTOAHCTBA COCTABA BEIIIECTBA

Benukuii mbicaurens A0y Anmu m6H CuHa, onuceiBag B Tpyde «Ka-
HOH BpayeOHOM HayKW» IPOCTBHIE M CIIOXHBIC JIEKAPCTBA, TOBOPWI, UYTO
KaxJI0e JIEKapCTBEHHOE CPEICTBO MMEET OIpEeAC]IeHHbI COCTaB, W3J0-
>KMB TEM CaMbIM MCXOIHBIE MPEACTABIECHUS O HOCMOAHCMGE COCMABA.

[Tpennoxenusiit B 1808 r.dpaHiy3ckum yueHbiM k. [TpycToM 3akoH
MOCTOSIHCTBA cocTaBa BeulecTBa B 1809 r.0blT IMpU3HAH B HAyYHOM MMUpE.

+ Jlio0oe yncTOE BEIMIECTBO HE3ABMCHMO OT MECTOHAXOXKIEHHS M CIIOCO-
0a moJIyueHns1 MIMEET MOCTOSTHHBIA COCTAB.

Hamnpumep, Boga cocToUT U3 BOAOpPOAA U KHUCIOpoaa (KayeCcTBEHHbIN
coctaB). MaccoBasg nmons Bomopona B Bome — 11,11%, a kuciopoma —
88,89% (xonmmuecTBeHHBI cocTaB). Bomy MOXHO Ioy4aTh pa3IunYHBIMUA
croco0aMu, HO B KaXIOM CJIyyae 4ucTas Boma OymeT MMETb OOUH U TOT
K€ COCTaB M OJHU U T€ Xe CBOICTBA.

ITepokeun Bogopoza H,O, obnagaer TakuM Xe KayeCTBEHHBIM CO-
CTaBOM, YTO U BOJA, HO OTJIMYAETCSI OT HEe KOJMYECTBEHHBIM COCTABOM.
MaccoBas 1o Bomopoza B Iiepokcuie Bogoponaa — 5,88%, a kuciopo-
na — 94,12%. [1epokcua Bogopoaa Mo CBOMM CBOMCTBAM pPEe3KO OTIMYA-
€TCS OT BOJBI.

*  KoanyecTBeHHbIE M3MEHEHHS NPUBOJAT K KAYE€CTBCHHbIM.
*  KoJnuecTBO M Ka4eCTBO HAXOAATCH B MOCTOSHHON 3aBUCHMOCTH.

AHrmiickuit yueHsiit JIX. JIabTOH BbICKA3aJl MBICIb O TOM, YTO CO-
eIMHEeHUsT 00pa3yloTCs NP CBA3BIBAHUU OIPEISIEHHOTO YMCIa aTOMOB
OJHOTO 3JIEMEHTa C OIpedeICHHBIM UMCJIOM aTOMOB APYIOro 3JIeMEHTa
(VHaYye roBOpsI, COEAMHEHMST 00pa3yIOTCsl MPU CBSA3BIBAHUM KOHKPETHO-
ro YKcJia aTOMOB JIBYX MJIM 00Jiee 2JIEMEHTOB).

[Ipu cBA3BIBAHUM APYT C OPYTOM HECKOJIbKMX JEMEHTOB 00pa3yloT-
Cs1 pa3IMYHbIe COCAMHEHMS, OTIMYAIOLIMECs APYr OT ApYyra OoInpeaesieH-
HBIM 3HAu€HMEM OTHOILIEHMS MacC 3TUX 3jJeMeHToB. Hampumep, yrie-
pOd C KMCIOPOJOM O0pa3yloT IBa coeArHeHUs. OQHO M3 HUX — OKCH]I
yrinepona(ll) conmepxut 42,88% yrmepoma u 57,12% xucnopona. Bro-
poe coemuHenne — okcua yriepoaa(IV) comepxut 27,29% yraepona
u 72,71% xucnopona. [Ipu uzyuyeHun 3tux coeauHeHuii /x.laabToH B
1803 r.OTKpBI 3AKOH KpAmMHbIX OMHOULEHUIL.

« Ecaum nBa 3j1eMeHTa 00pa3yioT Apyr ¢ JpyroM HECKOJbKO XHMMHYECKHX
COeIMHEHMWIA, TO Macca OJHOr0 JJIEMEHTA B COEJIMHEHHH OTHOCHTCS
K Macce JPYroro mpUXOISIIErocs HA HEr0 3j1eMEHTAa KaK He0OoJblme
eJibie YnCJia.
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DTOT 3aKOH HENMOCPEACTBEHHO YCTaHABIMBAaeT KOHKPETHOE KOJIMYe-
CTBO 3JIEMEHTOB, BXOJSIIUX B COCTaB COEAMHEHMSI.

PaccuntaemM MaccoBoe KOJMYECTBO KHUCIOpPOAA, IPUCOEAMHSIEMOTO
OIHUM UM TeM K€ KOJIMYECTBOM yIjepoja Mpu o0pa3oBaHUM OKCHUIA yT-
nepona (II) u (IV).[na atoro momnpoOyeM pas3neavTh APYyr Ha JApyra Be-
JIMYMHBI, TOKA3bIBalOILIKe KOJMUYECTBO YIJiepoJa M KHUCIopoda B 000OMX
coeqMHeHUsX. B pe3ynbrate mosaydaercs, 4To Ha OAHO U TO XK€ KOJMYe-
CTBO yriepona B okcuzae yriaepoga (IV) kuciopoma mpuxomauTcsi B IBa
pasa Oosiblie, yeMm B okcuae yriiepona (II) (ta6m.4).

Tabauya 4
CocraBHble MaccoBbie equnauibl okcuaa yriaepoaa (II) m okcuna yraepona (IV)
Maccosas aoas, % | 1MCJI0 MACCOBBIX eMHHIL KHCJIOPOaa, NPH-
Coenunenne XOAAUXCA HA OJHY MACCOBYIO €AUHHUILY
C 0 yriaepoaa
Cco 42,86 57,14 1,33 (1)
CcO2 27,27 72,73 2,66 (2)

KnioueBbie c1oBa: 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH Kpar-
HBIX OTHO]_[IGHl/If/'I, MaccoBad n0Jid, KOJIMYCCTBCHHLIC M3MCHCHUA, Kadye-
CTBEHHbIC NBMCHCHMU .

Bomnpocs! n 3axanus:

1. YTOo MOHMMAIOT MOJ IMOCTOSTHCTBOM cocTaBa’?

2. KakoB KaueCcTBEHHBI U KOJUUYECTBEHHBI COCTaB BOABI?

3. OnpeneanuTe MacCOBBbIE JOJM JIEMEHTOB, BXOASAIIMX B cocTaB FeO u
Fe,O, BkakoM u3 coeqMHEHMA MaccoBas 10 Kene3a 6oublie?

§ 14. 3AKOH COXPAHEHUS MACCBI

* Huuro B npupoe He ucye3aeT OecciemaHo.

[Ipy u3yyeHUM YyCI0BUI MPOTEKAHWS MHOTHMX XMMMWYECKUX pEAKLIMUIA
OBLJIO YCTAHOBJIEHO, YTO MAacca MCXOAHBIX BEIIECTB KOJUYECTBEHHO pPaB-
Ha Macce o0pa3yroIIuXcs.

Takue sBneHus1 HaOJOAAAM HAlM BeJukue mpeaku AOy PaiixaH
bepynu, A0y Anu u6bH CuHa u apyrve MBICIUTENIM B CBOMX JIabOpaTo-
pUSIX TIPY TIPOBEIEHWM OMBITOB IO HATPEBAHUWIO BEILIECTB B 3aMasHHBIX
cocyax.
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B 1748 r.pycckuii yuenblii M.B.JIoMoHOCOB, NpoBOIS OMNBIT B 3ala-
SIHHOM Koyibe-peTopTe, IocTapayicsl OObSICHUTH 3TO sBIeHUe. B 1772—
1789 rr. dppaHiy3ckuii yuyeHblii A.JlaBya3be, TakKe MPOBOAS OIBITHI B
3aKpBITOM COCyJe, HaOJII0AaJl HEUM3MEHHOCTh OOLIE MacChl M BOCHPU-
HSJ 3TO KaK CBOEOOpa3HOE HOBIIECTBO — HOBBINM 3aKOH. Tak ObLT OT-
KPBIT OAWH M3 OCHOBHBIX 3aKOHOB NMPUPOAbI — 3AKOH COXPAHEHUS MAcC-
col.

« (OOmag Macca BemecTB, BCTYNHBIIMX B XHMHYECKYI0 PeaKli0, paBHA
o0meii Mmacce 00pa30BaBIIMXCSA BENIECTB.

Ha ocHoBe 3TOro 3akoHa A.JlaBya3be caesana BaXKHBIM BBIBOJ O TOM,
YTO aTOMHasl Macca KaxIOro 2JieMeHTa, BCTYMAIOLIEro B peakiiuio, B
TEUEHUE BCEro Ipoliecca He M3MEHsIeTCs. A 3TO TOBOPUT O TOM, YTO
aTOM OJIHOTO 3JIEeMEHTa B XMMMYECKOI peakUMu He IIpeBpalliaeTcsl B
aTOM JIPYIOro 3JeMeHTa.

[Ipu xuMHUUYECKUX peaKLMsIX aTOMbl HE MCUe3aloT, MX 00l1lee YMCIIO0
He u3MeHseTcs. ATOMHass Macca KaxJIoro sjeMeHTa ocTaeTcs 0e3 M3Me-
HEHUI, MO3TOMY M 00lIas Macca BELIECTB HE U3MEHSIETCS.

DTOT 3aKOH CUMUTAETCSI OJHUM M3 BaxKHEHIIMX 3aKOHOB ITPUPOJIbI.
OH noka3bIBaeT, 4ToO Mbl B IIPUPOJE HE MOTpeOUTEeNIM, a Mmpeodpa3oBa-
tenu. [Ipy 10o0bIYe Kene3HOW pydbl M3 3eMHBIX HeIp U M3TOTOBJICHUU
HEOOXOIMMBIX M3IEIUI YMCIO aTOMOB XKejie3a Ha Halledl IUIaHeTe He
YMEHBIIIAETCSsI, €r0 MOXHO ITOTOM BOCCTAaHOBMTH WJIM BOOOILE IepeBeCTH
B TpyaHodenumbie Gopmbl. Hampumep, mpu pxKaBAeHUM XEJIE3HBIX M3-
NeINil HeJlb3s1 BOCCTAaHOBUTH Aaxe 50% 3arpaueHHOro xenesa. KoHeuHo,
pacxomysi HEOOXOAMMYIO SHEPTHI0, MOXKHO OCYIIECTBUTH JII0OOE XUMU-
yecKoe IpeBpallieHue:

Fe . S _ FeS B3STO JIJIs1 peakuuu 88 T,
56 32 7 88 MOJIy4EHO B pe3yJabrare 88 T.

3Ha‘{I/IT, 3dKOH COXpaHCHUA MACChbl, ABJIAACH YaCTHLIM CJIYy4a€M OC-
HOBHOTI'O 3aKOHa IpUpoAbl — 3aKOHa COXpaHCHHA MATCPHUMU U IBUXKC-
HUs1, TOBOPUT O TOM, YTO:

« W3 HuYero He MOXKET BO3HHKHYTH 4TO-TO W, HA000POT, TOJILKO OJHO
nepexoauT B Jpyroe.

KioueBbie ciioBa: Koiba-peTopTa, 3aKOH COXpPaHEHMsI MacChl, Mare-
pusi, MaTepualibHbII pecypc, SHEPrHsl.
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Bomnpocs! n 3axanus:

1. OObsICHUTE 3aKOH COXpPaHEHUST MacChl.

2. Ilpu pasnoxennn 50 r ussectHaka CaCO, ObL10 MonyyeHo 28 T TBep-
nporo ocratka — Ca0O.Kyna ncuesnu 22 r? OObSICHUTE 3TO SIBJICHUE.

3. i3MeHsieTcsl v YucIo aTOMOB MPU XMMUUYECKO peakiuu?

4. ITpeBpaluaercs 1 OAVH 3JIEMEHT B IPYroi Mpy XMMUYECKON peakiuu?

§ 15. 3AKOH ABOTA/IPO. MOJISIPHBII OFBEM

O0beM raza B M3BECTHOM KOJMYECTBE — BEJIMUYMHA HEMOCTOSIHHAS,
oHa 3aBucuT ot Temmepatypsl (T) u maBnenus (P).

B 1811 r. utanbsaHcKuii yuyeHblid A. ABoraipo, u3yyasl SIBACHMS, CBSI-
3aHHbIC C razaMu, MPUILIEN K CJIEAYIOIIEMY BbIBOAY.

- B PaBHBIX o0Bbemax Pa3/IMYHLIX ra3oB MNP OJUHAKOBLIX YCJIOBHAX CO-
JACPKUTCA OAUHAKOBOEC YHUCJIO MOJICKY.I.

[IpoBeaeHHbBIE BIOCAEACTBUU OIBITHI JOKAa3aly MPaBUIBHOCTb 3TOTO
VTBEPXKIEHMSI, U 3TOT 3aKOH CTaJl Ha3bIBaThCSl 3aKOHOM ABOTajpo.

A.ABoraspo omnpenesni, 4TO MOJIEKYJbI IIPOCTBIX BEIIECTB B ra3000-
pasHoMm cocrossHuu aByxaromusl (H,, O,, N, F,, Cl).

3akoH ABOraapo NMpPUMEHUM TOJBKO K razaM. KMIKOCTU U TBEpIbIe
BEILECTBA €My HE MOTUYMHSIOTCSI, MOTOMY YTO IPU HU3KMX JABJICHUSX
paccTosiHMEe MEXIy MOJeKyJaMM Ta30B B THICSYM pa3 OoJibllie MX pas-
MEpOB. DTUMU pa3MepaMU MOXKHO IpeHeOpeub. O0beM Ira30B 3aBUCUT OT
yycaa MOJIEKYJ U MEXMOJEKYJIsIpHOro pacctossHus. [Ipu ogmHakoBOM
JaBJIEHUU U TeMIIepaType pPacCTOSIHUE MEXIY MOJeKyJaMu pa3IuyHbIX
ra3oB MOYTUM OAHO U TO Xe. TakuM o0Opa3oM, 00uHaKoeoe Koau4ecmeo
MONCKYA DA3MUYHbIX 2A308 NpU OOUHAKOBLIX YCAOBUAX 3AHUMAEM DAGHbLLL
obvem.

OO0BeM XUAKUX M TBEPAbIX BELIECTB U3-32 MAJIOT0 MEXMOJIEKYISIPHOTO
PacCTOSIHUS 3aBUCUT HE TOJbKO OT YMCJIa MOJIEKYJ, HO U OT UX Pa3MEPOB.

[Ipy oyeHb HMU3KUX TeMIlEpaTypax UM BBICOKMX JABJIECHMSIX MEXKMO-
JIEKYJISIPHOE PacCTOSIHME B raszax MpuOJIMKaeTcs K pa3MepaM MOJIEKYJ B
KUAKOM cOoCTOSIHMU. TYT 3aKOH ABOTajipo TepsieT CBOIO CUIIY.

N3 npeasiayimux ypokoB (cm. §10) usBecTHO, uto 1 MOJb J1t00O-
ro BemiectBa couepXut 6,02:10% yactui (MOJIEKYJ, aTOMOB, WOHOB).
3HaYuT, COMIACHO 3aKOHYy ABOraapo, JI000il Tra3, coaepxKalluii
6,02:10% yactul, TpM OAMHAKOBBIX YCIOBUSX 3aHMMAaeT OAWH U TOT XKe
00BEM.
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Boeruncium o0beM, 3aHuMaeMblii 6,02-10% yacTUIl HEKOTOpBIX Ta-
30B MpU HOpMabHbIX yciaoBusx (temmeparypa 0°C, maBmenue 101,325
klla). [Ina aToro noaenumM MOJISIpPHYIO Maccy raza M Ha ero IioTHOCTb
r (mMacca B KujorpamMax 1 M 3 rasa npy HOPMAJIbHBIX YCIOBUSAX): V =

M/0.

Tabauya 5

MoasipHbie Macchl, INIOTHOCTH W MOJISIPHbIE 00bEMBI HEKOTOPBIX Fa30B
MoaspHas ILnoTHOCTD, MousipHbIit
T'a3 Dopmyaa Macca, Kr/MoJb Kr/m3 00beM, M*/MOJIb
Tupporen H2 0,002016 0,09 0,0224
Oxcuren 02 0,032 1,428 0,0224
Oxcnnua (1) Cco 0,028 1,25 0,0224
KapOoH

3Haunt, 6,02:10% yactui (1 Monb) OOOrO ra3a MpH HOPMAJIbHBIX
YCJIOBMSIX 3aHMMAIOT 00beM, paBHbIN 00,0224 M3 wm 22,4 7.

*  OtHomenne o0bema BemecTBa (V) K ero KojaumuecTBy (n) Ha3bIBaeTcCs
MOJISIPHBIM 00bemMoM: V , KOTOpBIA BhipaxkaeTcs opmy.aoi V = V/n.
N3 310l hopMysabl MOXHO BbiBeCTH (popmyay n = V/Vm, V = nVm.
Ecnu u3BecTHa Macca raza, moib3ysch opmynoit V=m - Vm /M, Mox-
HO HaliTu ero o0beM. MosIpHBIi 00beM Ta3a BhIpaxaeTcs B M3/MOJIb WU
Ji/Moub (TabJ1.5).
[Tpu HopManbHBIX ycaoBusix 6,02:10% MoJIeKya XUAKOTO WX TBEPAOTO
BEILECTBAa 3aHMMAIOT Pa3IuMyHbIi 00beM. Hampumep, Boga 3aHMMaeT 00b-
eM, paBHbiit 0,018 1.

KnioueBsie cioBa: 3akoH ABoraapo, o0beM rasza, HOpMajbHbIE YCJIO-
BUsI, MOJISIDHBIIA 00bEM, TUIOTHOCTh, KI/M?, M?/MOJb, JI/MOJIb.

Bonpocs! u 3aganns:

1. Boruncnnre o0beM, KOJWYECTBO BEIIECTBA, YMCIO MOJIEKYT U 00-
mee yuciao atoMoB B 11 r okcuma yrimepoma (IV) mpu HOpMalbHBIX
YCIIOBUSIX.

2. Yemy paBHO UYMCJIO MOJIEKYJA B Ta3oBoil cmecu, coctosuieit u3 0,2
MoJsl a3oTa, 1,5 monsg kucinopoga u 0,3 mMoisg Bomopoma M KakKoit
00BbeM 3aliMET 3Ta CMeCh IIPY HOPMAJIbHBIX YCIOBUSIX?

3.Bo cKOJBKO pa3 yBeIM4YuBaeTCs 00bEM BOABI MPU HUCIAPEHUU B HOP-
MaJIbHBIX ycnoBusx? (Omeem: ¢ 1244 pasza.)
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3anoJHUTE CJEAYIOMYI0 TA0 MLy

I'a3 ®opmyia M, r/monn p, rima V M
Yrnexkucnoiit ra3 CO,
Aszot N,
Cynboun Bogopoza H.S

§ 16. TUIILI XUMWYECKUX PEAKIIMI

Boiie (§12) MBI OCTaHABIMBAJIMCh Ha YCJIOBUSIX MPOTEKAHUS
XUMUYECKMX peakuuii. XUMHUUYECKME  peakluy, TMPOUCXOAIIIME B
MPUPONIE WM OCYIIECTBISIEMbIE B MPOMBIIIJIEHHOCTA M B XMMUYECKUX
JJabopaTopuUsX, pa3aIMyaroTCs Ha OCHOBE Pa3HbIX IMPU3HAKOB.

B 3aBHCHMOCTH OT BCTYHNAIOIIMX B PEAKHUI0 HCXOAHBIX BEHIECTB
(peareHTOB), KOJMYECTBA 00pa3yIOIUXCSA NMPOAYKTOB PEeaKIUH W Bbijelie-
HHUS WM TNOTJIOUMIEHHSI SHEPIHH XHMHYECKHE PEaKI|M MOJAPa3AeiaioTcd Ha
CJIeAYIOIIe THIbI:

| XuMHYECKHE pPeaKiuu |

NPUCOEIMHEHNs| | PA3TOKeHNs | | samemenus || obGMmeHa

1. Bpeakuusix nmpucoeaMHeHUs 13 OJHOIO UJIM HECKOJbKUX MCXOIHbBIX

BEILIECTB MOJIy4yaeTcsl OAHO HOBoe BellectBo — A + B+ .= C:
2H, + O, = 2H,0; CaO + CO, = CaCO,; 2Cu + O, = 2CuO.

2.Bpeaknusax pa3ioxeHus 13 OJHOIO BELIECTBA 00pa3yeTcss HECKOJIb-
KO HOBBIX BeuiectB — C= A + B...:
2H,0 = 2H, + 02; CaCo, = CaO + CO,.

3. Bpeaknusx 3aMenieHusi IIpOCTOE BEIIECTBO, BCTYIAs B peaklUIO CO
CJIOXKHBIM BELIECTBOM, 3aHMMAaeT MECTO B COCTaBe CJOXKHOIO BELIECT-

Ba, B pesy/Jbrare 0OpasyloTCd HOBBIE IPOCTOE U CJIOXKHOE BEIIECTBA —
C+AB=CB + A:

Zn + 2HCI = ZnCl, + H,; Fe + CuSO, = FeSO, + Cu.

4. B peakuusax o0MeHa COCTaBHBIE YAaCTU CJIOXHBIX BEILIECTB B3aMMO-
oomenusatorca — AB+ CD = AD + CB:

NaOH + HCI = NaCl + H,0; BaCl, + Na, SO, = BaSO, + 2NaCl.
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B npoiiecce mpoTekaHMS XMMMYECKUX peaKLMil MOXET BbIIEISATHCS
WJIM TIOTJIOLIATHCS TETLIO.

*  DHeprud, BbIIEIFIONAACS B Mponecce XUMUYECKO peakiun, Ha3biBa-
eTCqd XUMHYECKOW JHepruen.

XuMuyeckasi SHeprusi MOXeT ObITh MpeBpallleHa B TEIIOBYIO, CBETO-
BYIO, MEXaHMUECKYIO U 3JIEKTPUUYECKYIO SHEPIHio. BOOIBIIMHCTBE CilyyaeB
XMMMUECKAs SHEPrUs MPeBpalliaeTcsl B TEIUIOBYIO SHEPTUIO U HA00OPOT.

*  KoumyecTBO BbIAENSIEMO WM NMOIJIOMIAEMO BO BpeMs XUMHYECKOM
peaKknud SHeprud HasbiBaeTcs TemaoBbiM 3¢ dekTom (Q).

TennoBoit apdexT HabaOIaeTCsl B pe3yabTaTe pa3pbiBa MM BO3HUK-
HOBEHUSI XMMHUYECKON CBA3M M KOJMYECTBEHHO BBIPAXAETCS B KWJIO-
oKoyIsax (KJIx).

*  Peaxkuum, cOMpoBOXKIAMMECS BblIEJICHHEM TeIia (IHEPruM), Ha3bl-
BalOTCA 3K30TepMuueckumm (ekzo — mapyxy) (puc. 17). B atux pe-
aKIuAx TemioBoi 3¢ ekt u3o0paxkaercd 3HAKOM «+» (III0C):

Fe + S = FeS + 96 xIIx; S + O, = SO, + 297 k[Ix.
H,+1/2 0,=H,0+285,83 kIx; C+0,= CO,+393 x/Ix.
* Peakuum, compoBoXaamonmMecs NOIJIONEHHEM Temja (IHeprum), Ha-

3bIBAIOTCA IHAOTEpMHYECKHMH (endo — BHYTpPb). B Takmx peakmmsx
TemwI0Boi 3(pdeKkT 0003HAYAETCA 3HAKOM «—» (MHHYC):

N, + 0, = 2NO — 181 kJIx; 30, = 20, — 289 K/Ix.

KioueBbie ciioBa: peakilMM TPUCOEAMHEHMUs, Pa3JIOXCHUS, 3aMelle-
HUs, OOMeHA; XMMHWYECKash SHEPrHsl, TEIUIOBas 3HEPIusi, 3K30TepMU-
YyecKue, SHAOTEPMUYECKHE PeaKlMy; peareHT, TeIUIoBOi 3(eKT.

Puc.18. Dx30TepMuyecKre peakiiiu
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Bonpocs! n 3aganns:

1. [TpuBeauTe mpUMepbl HA KaXXAbIl TUII XUMUYECKOM peakiuu.

2. YpaBHsiiTe IPUBEACHHBIC PEAKLMU M OIpPEOeINTe, K KaKOMY THUILY
OHU OTHOCSITCS:

1) P+0,->PSO, 5) N,+ H,~> NH,
2) CuSO,+ Fe = FeSO, + Cu 6) Mg+ 0,~> MgO
3) Na,SiO,+ H,SO, » Na, SO, + H,SiO, 7) HgO » Hg + O,
4) H,O - H,O + O, 8) Al + O,~ALO,

PEHIEHUE 3AIAY 110 IVIABE I

Pacuem omnocumeavnoi thelcy/mpnoﬁ Maccol U Koaudecmea eeuiecmea

Jlnst ompeneneHuss OTHOCUTEIbHOM MOJIEKYJISIPHOM Macchl BellecTBa
(Mr) HeoOXOOMMO CJIOXWTb BEIMYMHBI OTHOCHUTEJIBbHBIX aTOMHBIX Macc,
BXOJSIINX B COCTaB MOJIEKYJIbI 3JIEMEHTOB.

Hanpuwmep, M (H,PO,) =?
3Has OTHOCUTEJIbHYIO aTOMHYIO Maccy Bopopona, dhocdopa u KUcio-
poJIa, BBIYMC/IIEM OTHOCHUTENIbHYIO MOJIEKYJIsIpHYIO Maccy H, PO,
Ar (H) =1; Ar (P) = 31; Ar (0) = 16;
Mr (HPO) =1-3+31-1+16-4=98.

3aoavu 041 camocmoamenbHo20 peuleHus

1. OnpenennTe OTHOCUTENLHYIO MOJEKYJIAPHYIO MACCy CIEIyIOLINX
BELLECTB:
a) Fe,0,; ©0) Fe,0,; B) CaCO,; 1) Na,SO,;

2. Beruncimure Koau4yecTBO BelecTBa 19,6 T cepHOIl KUCIOTHI.

Onpeoeaenue maccoeoil 00au 31eMEHMOB 6 CAONCHBIX GeuleCmeax

MaccoBbie gonn (colepKaHKUe) 3JIEMEHTOB B COCTaBE BEIIECTBA BbI-
paxaroTcs B npoueHTax (%).

Haitnem maccoyio gomio (%) yriepoga M KUCIOpOAa B YIJIEKUCIOM
raze CO..
2

PemeHnue:
1. BeraucisieM OTHOCUTENBHYIO MOJIEKyIsApHyo Maccy CO,:

M(CO,) =121 + 162 = 44,
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2.Haxoaum maccoByio nojto kuciaopoga B CO2:
Ar(0)  2*16 32

w(0)= WCOZ) . ,73 uma 73%.
3.Haxonum maccosyio poso yriepona B CO,:
w(C)_Ar© 12 _ 57w 27%.

Mr(CO,) 44

OtrBeT:73% Ou27% C.

3aoavu 041 camocmoamenbHo20 peuleHus

1. OHpCI[eJII/ITe MAcCCOBLIE OO JJIEMEHTOB, BXOIALIMX B COCTAaB
CJICOYIOIIHNX COCIMHECHUA:

a) FeO; 6) P,O; B) Na,CO,; r) AL(SO,)..

2. Ha npemnpustun «®epraHaa3or» NTPOU3BOAUTCI MUHEpPab-
Hoe ynobpenne NH,NO,. CkoJIbKO IPOLEHTOB a30Ta B 3TOM
ynoopeHun?

3. B xakomMm wu3 3TUX yaoOpeHMI MpOLEHTHasi [0Js a30Ta
HauOosbiasa: NaNO,, KNO,?

4. Ckonbko monekyn a) B 0,2 moins; 6) B 0,5 Mmonst okcuaa oc-
dopa (V)(P,0,)? CkoIbKO MPOLEHTOB (bOC(bopa B COCTaBe OKCHMIa
docdopa (\}
Onpedeaenue hopmyavt éewecmea no Koau4eCmeeHHbIM OMHOUEHUAM
6X00AUUX 6 €20 COCMAB I1eMEHM06

1. Onpenenute (popMmyay coequHEHUsI, B cocTaB KOToporo BxomuT 50%
cepnl 1 50% Kuciopona.

Pewenue:

N3 ycnoBus 3a1aHusl U3BECTHO, YTO BEILECTBO COAEPXKUT aTOMBI Ce-
pol (S) u xucnopona (O).CiaenoBatesnbHO, (HOPMYJIY BElIECTBA MOXHO
1300pasuthb Kak S O,.[l1s1 yCTaHOBIEHMST COOTHOLUCHMST aTOMOB B MO-
JIeKyJie BellecTBa 1 pacqua 3HAUEHUI X U Y HEOOXOIMMO MPOLIEHT CO-
JepXXaHusl KaXI0ro 3JIeMEHTa pas3lieuTb HA OTHOCUTEJIbHYIO aTOMHYIO

Maccy BXOMSILIMX B €70 COCTAB aTOMOB: 5 50
X= 35 = 1,5625, y =5/ = 3,125,

1,5625: 3,125 = 1:2.

Orcrona ¢opmyia seuectsa — SO,.
50



2.0npenenute GhopMmyiny coenrHeHus1, coaepxaiero 2,4% H, 39,1%
S u 58,5% O.

Pewenue:

H3BecTtHO, uyTO B cocraB BemiectBa BxomdT atombl H, S u O.
Uckomas ¢opmyna BemiectBa Oymer wumerb Buig HxSyOz. [dns
HAXOXIEHUSI X, Y, Z HEoOXOAMMO IIPOLEHT COAep:KaHUs DJIEMEH-
TOB pa3lIeiuTh Ha WX OTHOCHUTEJIbHBIE aTOMHBIE MAacChl M HaWTU HX
YHUCJIEHHBIE COOTHOILEHN:

24 391 o585
X_l—_2,4, y_ 32 _3,125, Z___l_6_ _3,125,

W3 sroro cnenyer, yro dopmyna semecrsa — H SO,

3adauu 041 camocmoameabHo20 peuleHus

1. Onpenennute OTHOCHUTEIbHYIO MOJEKYJISIPHYIO Maccy CleayIOLInX
COCIMHEHUIA:

a) ALO,; 6) H,CO,; B) KNO,; 1) Ca,(PO,),.

2.HaiinuTe MaccoBble 10u 3jeMeHTOB B rupure (FeS,).

3. BKakom u3 5THX BewlecTB Oosblie mMaccoBas noisd mean: CuO,
CuO?

4. Onpenenute (Gopmyily BelleCTBA, COOEPXKALIEro CIEAYIOLIUE dJie-
MEHTBI;

K —39,7%; Mn — 27,9%; O — 32,4%.

5. Onpenenute GopMyly BELIECTBA, COIEpKallero Kucjaopoa U ¢oc-
dop, rme bocdopa 56,4%.

Botuucaenus no YDPABHEHUAM XUMUHECKUX pealcuuli
U 3AKOHY COXPAHEHUA Maccol

Macchl  Bcex BEIIECTB, YYACTBYIOIIMX B XMUMMHNUYECCKUX PpECaAKLMAIX,
HaxogAaTcAa B IIOCTOAHHBIX  ITPONOPUMOHAJIbHBIX  COOTHOLLUCHUAX.

Hanpumep:
ar br dr er
CuO + H,SO, = CuSO, + H,0 ar = br = odr = er
80r 98r 160 r I8 r S0T O%ST 160T 18T

Ecnu u3BecTHO KOJIMYECTBO XOTS ObI OJHOIO BCTyIarouiero B pcak-
OUI0 BELICCTBA, TO MOXKHO paCCUHUTATb KOJIMYCCTBO APYIUX y4aCTBYIO-
MKUX B p€aKIIMM BEIICCTB.
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3adaua 1. Cxonbko rpammos H SO, Berynar B peakumio ¢ 4 r CuO
M CKOJIBKO TIPY 3TOM 00pasyercst COJM W BOIbI?

Pewenue:

Hanumem ypaBHeHue peakluu.

ITon dopmynaMu ydyacTBYIOIIMX B peakUMM BELIECTB 3allMIIEM 3Ha-
YyeHUs MX MOJSIpHBIX Macc. Hag ypaBHeHMeM 3amnuileM NpUBeIeHHBIE B
YCJIOBMSIX 3alauld 3HAYEHMSI MacC BEIIECTB U T€, KOTOPbIe HEOOXOAMMO
HaWUTH:

4ar br dr er

CuO + H,SO, = CuSO, + H,0

80 r98r160 r 18 r

Ternepb HaxX0AWMM, CKOJIBKO CEPHOM KMCJIOTHI HYXXHO IS PEAKIIUH.
JIJ1s1 5TOTO COCTaBJIsIEM MPOIOPLIMIO U PEIIAEM €€:
42 _ be . 4.98

S0- 098.°07 go, T

Hanee paccuMThiBaeM, CKOJBKO oOpasyercsi cepHokucion meau (I1):
42 de 4160 _
80z  1602°%7 Tg0.

TCHCpb HaxoIuM KOJIMYCCTBO O6paBOBaBH_[CI7ICPI BOJbI:

de __ee 418 9
80 2 R 80. 7T

O 1B eT: 4,9 cepHoii Kucaotsl, 8 r cyabdara meau 1 0,9 T BoAbL.

3adaua 2. C xakuM 00bEeMOM XJIOpa BCTYIISIT B peakiuio 4 J1 BOAO-
pola TpyM HOPMAJIBHBIX YCJIOBUSAX M KaKOi 00BEM XJIOpUIa BOAOpoIa
oOpa3yeTcsl B pe3yabTaTe peakiyuu?

Pewenue:
BemectBa, yuyacTBylollMe B peakiMM, HaxOASITCS B ra3000pa3HOM
coctosiHuu. [TosTomy 3amuiieM cieayloiiee.

411 XJT dr er
H 98T 160r 181

2

Haxoaum o6beM xjiopa mpu HOPMAaJIbHBIX YCIOBUSIX:
4 11 XJT dr er
H 98T 160r 18T

2
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Teneppr Haxogum o0beM oOpasoBasuierocss HCl mpu HoOpMaJIbHBIX
yCJIOBHAX. 4 n XJI dr er
H 98r 160r 18r

2

OreeT: 471 Clu 81 HCIL.

3adauu 041 camocmoameabHo20 peuleHus

1. Cxonbko rpammoB okcuaa Mmeau (II), yrimekucnoro raza m BOIbI
obpasyerca npu pasnoxenuu 444 r manaxura Cu,(OH),CO,?

2. ITpn B3anmoneiicreun Fe,O, + 4H, = 3Fe + 4H2 0 o6pa303an001>
28 1 Fe.CkonbKo okcuaa xeje3a 0blIo BBHTO JUIS1 l[aHHOI/I peaxkuun’?

3.Ckonabko rpammoB KCl u kuciaopoga odpasyercs nMpu pas3ioxXeHUn
1,22 1 Gepronerosoii conu KCIO,?

4.CKOJIbKO IPaMMOB U CKOJIbKO MOJIEH COJITHOM KUCJIOThl HEOOXOIU -
MO JJIS PacCTBOpEHMS 26 T 1IMHKa?

TECTOBBIE 3AJAHUA K T'JIABE 1

1. YTo M3yyaeT HAYKa XUMHUA?

A) CTpoeHME BELIECTB;

B) B3amMornpeBpallleHHe BEILECTB;

C) xumuyeckue 3aKOHHI;

D) BewmiecTBa, Mx CBOMCTBA M B3aMMOIIPEBPALLICHUS.

2. OCHOBHBIE MOJIOXKEHHS ATOMHO-MOJIEKYJIIPHOTO YYEHHS:

A) BeuecTBa COCTOST M3 MeJIbYAMIIMX YACTULl, HAa3bIBAEMbIX MOJIE-
KyJaMM, KOTOPBIE OMpPEeessiioT UX XMMUUECKUE CBOMCTBA.

B) Mouekysbl cOCTOSIT U3 aTOMOB. MoJIeKyJIbl MU aTOMbl HaXOASTCS B
MTOCTOSIHHOM JBVXKEHUU.

C) Monexkynbl npu (GU3MYECKUX SIBICHUSIX HE W3MEHSIIOTCS, a Mpu
XUMHUYECKHX MPETePEeBAIOT U3MEHEHMSI.

D) Bce oTBeThbl BEpHBI.

3. YUro Takoe MojaeKyJa?

A) Menbyaiilliasg yacTHIla BELIECTBA, OMpeAessioNnias ero XMMuUJec-
KH1E€ CBOMCTBA;

B) Menbuaiiinag yactuiia BelllecTBa, OIpeAessiomas ero usndec-
KUE CBOUCTBA;

C) rpymnma aToMOB, BXOASIIMX B COCTAaB BEILECTBA;

D) COBOKYMHOCTb 3JIEKTPOHOB, COCTAaBJISIOIIMX BEILIECTBO.

4. Yto Takoe XHMHYECKHi 3JIeMEHT?

A) ompeneneHHBIN TUIT aToMOB; B) 4Yactuia, obGpasyrolnass MOJIEKYIy;

C) uactuua, obpasywomias arom; D) vactuua, obpa3syrollasi BeLeCTBO.
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5. Yro Takoe OTHOCHTE/IbHAS aTOMHAsA mMacca?

A) BenuMuuHa, KOTOpasi MOKa3bIBaeT, BO CKOJBKO pa3 Macca aToMa
3JIEMEHTa TsDKeJiee aTOMHOI MacChl yIJIeposa;

B) BenmumHa, KOTopasi MOKa3bIBae€T, BO CKOJbKO pa3 aTOMHas Mac-
ca a;eMeHTa 0oJblie 1/12 yacTu Macchl aToma yriiepoja;

C) BenmumHa, KOTOpas IMOKa3bIBA€T, BO CKOJIBKO pa3 aTOMHas Mac-
ca a;eMeHTa Tskenee 1/24 yacTu Macchl aToMa YIjepoJa;

D) BenuumHa, KOoTopas MOKa3bIBaeT, BO CKOJIBKO pa3 aTOMHasl Mac-
ca 2JIeMeHTa Tskenee 1/3 yacTu Macchl aToma yIjieposa.

6. Atorponsa — 310 00pa3oBaHHe Pa3IHYHBIX MPOCTHIX BEIIECTB...
A) 13 aTOMOB OJIHOTO 3JIEMEHTA;

B) 13 ogHOI MOJIEKYIbI;

C) u3 OJHOrO CJIOXHOIO BEIIECTBA;

D) u3 aTOMOB IBYX 3JIEMEHTOB.

7. Xummyeckasa ¢dopMysa — 3TO BbIpakeHHME COCTaBa BeMIECTBA
NOCPeICTBOM. ..

A) XMMUYECKMX 3HAKOB M MHAECKCOB (ITPM HEOOXOAUMOCTH);

B) xumumyeckux 3HaKOB;

C) MHIEKCOB;

D) aromos.

8. Kakoii mapamerp M3 npuBeJeHHBIX HIKE BCErJIa O0CTAETCS HEH3MEH-
HbIM B XMMHYECKOI peaKimuu?

A) naBieHuE; C) temneparypa;

B) o0mbeMm; D) wmacca.

9. B pesyabTaTe XUMHUYECKOH PeaAKUWM...

A) cyMMapHasl Macca y4acTBYIOLIMX B peaKlMi BELLECTB HE MEHSIETCSI.

B) atombl B cocTaBe BelIeCTB, BCTYHAIOIIMX B PEaKLUIO, COXPaHSI-
10TCSI.

C) cymMapHOe YMCJIO aTOMOB B COCTAaBE BELIECTB, BCTYMHAIOIIMX B

peaxkiroo, paBHO CyMMapHOMY YMCJIy aTOMOB B cOCTaBe 0Opa3oBaBliie-
rocsl MpoayKTa.

D) IlpaBunbHbie otBeTHl A, C, D.
10. Yemy paBHO 3HAYeHHE MOCTOSTHHOM ABOraapo?

A) 6,02-10%; C) 1,66:1077,;
B) 101,325; D) 8,314.
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KNCJIOPO/

§ 17. KUCJIOPO/I KAK XUMUWYECKHUI DJEMEHT
+  Kucaopoa — camplii pacnpocTpaHeHHbIH 3jieMEeHT Ha 3emue.
+ JIpIxaHue, ropeHne, MHOTHE TPONECCHl B JKHUBOH W HEXUBOM Mpupoje,
a TaKXKe B TeXHHKE MPOTEKAKT B NMPUCYTCTBHH KHCJIOPOJA KAK MPOC-
TOr0 BelecTBa.

Kucnopon, gBiagsch caMbIM paclpOCTPaHEHHBIM 3JIEMEHTOM B 3€M-
HOI KOpe, CUYMUTAeTCs ONHUM M3 CaMBIX HEOOXOIMMBIX 3JIEMEHTOB IS
KU3HENEATEIbHOCTU Ha 3eMIIe.

Kucsopon
t,°C o p.r/n OTKpBIT
0, =219 —-183 1,429 B 1774 r. x. [puctnn
O, -193 -112 2,143 B 1875 r. M. Ban Mapym

BcBobOomHOM Buae BCTpedaeTcsl B BO3IyXe, a B CBSI3aHHOM — B

BUJIC BOJBI, OKCHIOB, COJIell 1 MUHEPAIOB o
KMnO, Mo
H, 0, > 0, > oo
€
KNO, .
K,0 I[Mpnmenenne NO,NO,
H,0 * B METAJLIypruu; 80,80,
caocL |’ IUTsl OOECTIEYEHUST XXKU3HENESITEIbHOCTH M IbIXaHMs B MoaBon-| | P, O,
abLb|| HpIx 10mKax, camoseTax, akBajJaHTaX, KOCMUYECKUX KOpaOJIsx; CO.CO
* B XUMMYECKOI IIPOMBILIJICHHOCTH, IS Pe3KU M ITalKu Me- T2
Tajljaa BaO,

Kucnopon Obu1 orkpeiT B 1774 1. JIX. [Ipuctin u He3aBUCHMO OT
Hero — K.IIleene, HO Kak HOBOE BEILECTBO €ro MoJApOOHO OXapaKTepu-
30Bai A. JlaByasbe.

HazBanue «kucinopon» mnpemioxeHo A. JlaByasbe. Ilo-maTbiHU
(oxygenium) OHO O3HAYaeT «POXIAIOILINI KUCIOThI». XUMUYECKUM 3Ha-
KOM ero Oblja B3siTa nepBasi OykKBa JIAaTUHCKOro Ha3BaHMsI. [TopsiakoBbIit
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HoMep Kucjopoaa B [lepmommueckoil cucreMe — 8, a OTHOCHTEIbHAs
aToMHag Macca paBHa 15,9994 (»16).

B cBOOOIHOM BHIE KHMCIOPOA BCTpEUaeTcsl B aTMOC(EPHOM BO3IyXe,
a B CBS3aHHOM BHUE, T.C.B BUAE COCAWHEHUI, BXOOUT B COCTAaB BOJBI,
MUHEPAJIOB U IPYTUX BEIIECTB, COCTABJISIIONINX TOPHBIC MOPOIbI, a TAKXKE
pacTUTEIbHbIE Y KUBOTHBIE OpraHM3MbL. B3eMHOI KOope Macca Kuciaopoaa
coctaBisieT 47%.O0beMHasT TOJIsT MOJIEKYJISIPHOTO KHCJIOPOAa B BO3IyXe
coctasisieT 20,94%. BBone macca cBSI3aHHOTO KHMCJIOpoaa cocTaBisieT 89%.

+  XuMuyecKmii 3HaK kucjopoga — O.

*  ®opmyxna npocroro semecrsa — O,.

« OTHocHTeJIbHAS aTOMHAasg mMacca» 16.

* OTHocHuTeJIbHAS MOJIEKYJsApHAad Macca » 32.
* BajeHTHOCTh B cCOeIMHEHHAX — 2.

Kiouessie ciioBa: kuciopoa, arMocdepa, MUHEpa, ropHas Imopoja.

Bonpocsl u 3aganus:

1. YTo BBl 3HaeTe O pacIpOCTpaHEHUU KUCJIOpoJa B mpupoae?

2.YeMy paBHa OTHOCHUTE/IbHAsl aTOMHAsl U MOJIEKYJIIpHas Macca KUCJIO0-
pona?

3. BeruuciauTte MaccoBylo AOJI0 KUCIOPOJAa B COCTaBe CJAEAYIOLIUX Be-
wecr: 1) mecok — SiO,; 2) usBectHsaAK — CaCO,; 3) HerauieHas
usBecTb — Ca0; 4) MarnuTHbIi Xenesnak — Fe,O,.

4. B coctaBe KakKuxX COENMHEHUII MOXKHO BCTPETUTH KMCJIOPOI B TPUPO-
ne? [MpuBenuTe MpuUMephl TAKUX COCIUMHEHMI, BCTPEUYAIOIINXCS B Me-
CTe BallleTO TPOXMBAHUSI.

5. Camoe pacnpocTpaHEHHOE B MPUPOJE COEAMHEHWE KUCIopoma —
Oenblii mecok (SiO,); a) BBIYMCIUTE MOJIEKYISPHYIO Maccy Oenoro
mnecka; 0) HalIuUTe MacCOBbIE COOTHOLIEHMSI 3JEMEHTOB B €ro
COCTaBe; B) BBIYMCIUTE KOJWYECTBO BEIIECTBA, YUCIO MOJEKYJT U
YUCJIO aTOMOB KpeMHus U Kucjaoponaa B 300 r Gesioro rnecka.

§ 18. KUCJIOPO/ KAK ITPOCTOE BEIIECTBO

B mpupone m3 aromoB Kuciopoma oOpa3yloTcsl ABa MPOCTHIX Bellle-
crBa — kuciaopon (O,) u o3on (O,).

Kucnopon — ras, BXoAsiuii B COCTaB BO3IyXa, KOTOPHIM MBI JIbI-
IIMM, W PaCTBOPEHHBIN, XOTI M B HEOOJBIIIOM KOJIJIMYECTBE, B BOJE,
KOTOPBIM ObIIIAT BOAHBIC XMBOTHHIC. [Toaydyenne. B maGoparopum kuc-
JIOPOJI, TIOJIYYaroT CAEAYIOIINMU CITOCOOAMM.
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1. TepMuyecKHM pa3jioKeHHEM TE€PMAHTA-
HATA KaJIHSA:

2KMnO, = K,.MnO, + MnO, + O,T.
2. TepMuyecKuM pa3jioKeHHeM 0epToJieTo-
BOH COJIM B MPUCYTCTBUH KATAJIU3ATOPA:
2KCIO, 1 2 KCI + 30,1
3. TepmmyecKuM pa3jioKeHHEM HHTPATOB
MIEeJIOYHBIX METAJLIOB:
2NaNQO, = 2NaNO, = O,1
4. DnekTpoyu3om Boabl (puc.19):
2H,0 1 2H, + O,1.
5. Pa3joxeHueM mNepOKCHIA BOAOpOAA B

NPUCYTCTBAM KATAJIM3AaTOPA OKCHAA MApraHna
(IV) na Boay u Kucaopon (puc.20):

2H,0, 1 2H,0 + O,1.

B npoMBbIIIIEHHOCTH KMCJIOPOJ, IOJIy4aloT

QJICKTPOJIM30M BOJAbI MJIN U3 XKHNIKOI'0O BO34YyX4d.

ITonatne o karanuzaropax. Ecau oOpa-
TUTh BHUMaHME Ha PEaKLMIO TOJyYeHUs! Kuc-
JIOpoJia TIOCPEICTBOM PaA3JI0KEHUST IEePOKCH-
Jla BOJOpPOAA, TO MOXHO YBUAETb, YTO BTOT
MPOLIECC OCYUIECTBISIETCSI OUYEHb OBICTPO B
MPUCYTCTBUM YEPHOIO IOpOIIKAa — OKCHUIA
mapranua (IV) — MnO,. Kuciopon HaunHaer
MHTEHCHBHO BbIIEJISTBCS, W MOCJE peakliuu B

Puc.19. Ilpu snextpo-
Jiu3e BOJblI oOpa3yeTcs
OIUH 00BbEeM KUCTIOpOoJa
1 ABa oObeMa Boaopoaa

Puc.20. PazinoxeHue
H,O, B nnpucyrcrBun
MnO

2

COCyJie OCTaloTCs BOAAa M HEM3PACXOJOBaHHBIN Iopolnok. Ecim oTnennts
(buabTpOBaHMEM TTOPOIIOK, HAXOASIIMIICA Ha JHE COCYNa, W BBICYLIUTh
TO MOXHO 3aMETUTh, YTO €ro MCXOJHBbIE Macca M CBOWCTBA He M3MEHU-
JIMCch. UM MOXHO TI0JIb30BaThCs MPU Pa3IOKEHUU APYTMX oOpaslloB Ie-

POKCHIA BOOOpPOIA.

* BemecTBa, KOTOpbIE YYACTBYIOT B XMMHYECKOH peaKiyd W YCKOPSIOT
ee, HO MPH ITOM He PACXOAYIOTCS M He M3MEHSIOTCS, HA3BIBAIOTCA Ka-

TAJIA3ATOPAMH.

+ IIpouecc, mpoTekalomuid B MPUCYTCTBMM KATAJM3aTOPA, HA3bIBAETCS

KaTaJIu30M.
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®Dusnueckue cBoiicTBa. MoJiekysia KMCI0pPOoJa COCTOUT U3 IBYX aTOMOB
M Kak IPOCTOe BELIECTBO BhIpaxaeTca (opmynoit O,. OTHOCHUTEIbHAsA MO-
JIeKyJsgpHass macca paBHa 32. [Ipy OOBIYHBIX YCJIOBUSIX KMCJIOPOI — Ta3
0e3 1BeTa, BKyca M 3amaxa. OH HEMHOro TsDKejee Bo3ayxa (macca 1 1
kucyopona 1,428 r, a 1 1 Bo3myxa — 1,293 r). Kuciopon mano pactBo-
psercsa B Boge: ripu 0°CB 1 1 — 49 M kucnopona, nipu 20°Cs 11 — 31
M kuciaopoaa. [IpuonausutensHo npu 1500°C kuciaopon paciierisieTcs
Ha aTtoMbl. [Ipu —219°C kuciopoa mpeBpaliaeTcsi B roay0oBaTyrO >KUI-
KOCTb. ZKUAKUI KMCTIOPO/ CITOCOOEH MPUTSATUBATHCS K MAarHUTY.

O3o0n. [Ipu nmpomyckaHuM 4yepe3 KMCIOPOA WM BO3AYX BJEKTpUYEC-
KO MCKpbI (MJIM TPO30BOro paspsizia) oOpa3yeTcss HOBOE BEIECTBO C Xa-
paKTepHBIM 3alaxoM — 030H. BO3MOXXHOCTb MOJTy4YeHMsI 030Ha M3 YMCTOIO
KUCJIOpOJa JO0Ka3bIBae€T, YTO OH SIBJISIETCSI €r0 aJJIOTPONUYECKUM BUIO-
U3MEHEHUEM M COCTOMT M3 aToMoB Kuciopona: 30, = 20, — 289 kJIxk.

O30H TIOCTOSIHHO oOpa3dyeTcss B cTparocdepe

(cimoit atMocdepbl Ha BbIcOoTe 23—25 KM OT 3eMJIN)

MoJi JeMCTBUMEM YJIbTPa(UOJIETOBBIX JIyyeld, a Tak-

K€ B PE3yJjbTaTe OKMCJIEHUS CMOJIMCTBIX BEIECTB

XBOMHBIX pacTeHuii. O30HOBBIM CJI0 COCTaBsIeT B

TOJIIMHY 2—4,5 MM, OH 3aluMiIaeT 3eMJII0 OT Ty-

OMTEJILHOI COJIHEYHOI paavalivu (BpeIHBbIX JIydeit).

Hapyuienue 11€10CTHOCTU 030HOBOTO CJI0SI UYPE3BbI-

YyailHO omacHo 11 Xu3HU Ha 3emiie. [loaTomy yue-

HbIE€ TTOCTOSSHHO IPOBOJSIT MCCJIACAOBAHMUS IO U3Y-

YEHUIO MPUYMH TIOSIBJICHUS O30HOBBIX IBIP UM MEpP

Puc.21. Ozonatop. MO UX npeaynpexaeHuto (puc.21). O30H pasbenaer

pe3uHy, O0eCLBEYMBAECT Macjio U Oymary, yOuBaer

O0akTepur. OH HCIOJb3YETCS TMPU YCOBEPILIEHCTBOBAHUU TEXHOJOIMYE-

CKMX MpPOLIECCOB B MPOMBIIIJIEHHOCTA, MPU OYMCTKE JIBIMOBBIX Ia30B,

MPOMBIIIUIEHHBIX U OBITOBBIX CTOKOB, a TakKXe MpPU Ie3MHMEKIIMU MUTh-
€BOI BOJBI.

* O30H — ra3 rojyooro mBeTa ¢ XapakTepHbIM 3amaxoM, B BOJE PacTBO-
psaerca Jydime, 4eM Kucjaopoxa (mpu 0°C B 1 a1 Boast 490 mi).

* Oson aerko pasnaraerca: O, = O, + O; 20 = O,

« B naGopaTopuy 030H NMOJIyYal0OT C MOMOIIBIO 030HATOPA.

* O30H OTHENAIOT OT KHCJIOPOJA MyTEM CHJIBHOTO BbIMOPAXKHBAHHUS
(o30n kunut npu Temnepatype -111,9°C).

* O30H axosutT. Ero KoimuecTBo B BO31AyXe He JOJIKHO NPEBBINIATDH
10-5 %.
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* CepeOpo He B3aMMOJEHCTBYET C KHCJIOPOJAOM, HO NMPH B3aMMOJIEHCT-
BHH C 030HOM JaeT OKCHI.

KiioueBble ciaoBa: MosieKyJla KICIOpoAa, O30H, YJIbTpaduoJieTOBBIC JIy-
YM, COJIHEYHas paauanysi, CMOJMCTbIE BELIECTBA, 2JCKTPUUYECKUM pa3-
psii, O30HATOp, Je3UH(EKIUs, OKMCIUTEIb, KaTalau3aTop, KaTajus,
O30HOBBII CJIOM.

Bomnpocsl n 3axanus:

1. Onpenenure, B KaKOM M3 CJAEAYIOLIMX YTBEPXIECHUI pedyb MAET 00
9JIEMEHTApHOM KHCJIOPOJe, a B KaKOM — O TIIPOCTOM BEIIECTBE:
1. PbIObI AbllIaT pacTBOPEHHBIM B BoJe KMCIOpoaoM. 2. B cocraB Bo-
JIbl BXOAUT Kucaopo. 3. st ropeHust Hy>keH kuciaopo.4. Brnpoiecce
doTocHHTE3a pacTeHus BbIIEISAIOT Kuciaopond. 5. B coctaB caxapa
BXOJUT KUCJIOPOI.

2. Ilpu 030HMpPOBAaHMUM KMCJIOpPOAa €ro O0beM yMEHbIIaeTcsl Ha 8 MII.
Kaxkoit 06beM Kuciopoaa MnpeBpaliaeTcsl B 030H U CKOJIbKO M0 00be-
My 030Ha obOpa3zyercs?

3. CpenHsst MOJIEKYJIIpHas Macca CMECHM O30Ha M Kucjiopoaa paBHa 40
r/mMonb OnpeaenuTte MPOLIEHTHOE COAEpXKaHWe KUCI0opoaa B JaHHOM
CMECH.

§ 19. XUMHWYECKHUE CBOVCTBA KHCJIOPOJIA.
BUOJOTNMYECKOE 3HAYEHUME N NCIIOJb3OBAHUE

 Kuciaopox — camblii AaKTHBHBIA HEMETal, NOMNIAEPKUBAIOIIUIA
rOpeHne.

XUMHUYECKHE CBOIMCTBA. KI/ICJIOPO,Z[ COCOAUHACTCA ITIOYTHU CO BCEMU
METallaMM1, KpoOME€ 30JI10Ta, Cepe6pa, INIaATUHBI W MCETAJIJIOB TI'PYIIIIbI
IIaATUHBI U 06pa3yeT OKCHIDbI:

2Mg+0,=2MgO(okcun Maruus);  4Al+30,=2A1,0,(okcua amoMUHMS);
2Ca+0, =2CaO(okcun xanbuus);, 2Na+O,=Na,O,(nepokcun Hatpus);
3Fe+20,=Fe,0,(FeO Fe,0,) (mmokeun xenesa) (puc.22).

Kucnopon BcTynaer B peakiivio TakXKe CO BCEMU HeMeTallaMU, Kpo-
Me rajioreHoB (ayeMeHTOoB VII rpynmbl riaBHONM MOATPYIIIbI), oOpasys
OKCHU/IbI:

S+0,= SO, (okcun cepoilV); C+0, = CO, (okeun yreponalV);
4P+50, = 2P,0;; (oxenn ocopa);  Sit+0,=5i0,;(okenn KpemHms);
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CH, + 20, = CO, + 2H,0;

Puc.22. Xumuueckue
C60TICMEA KUCIIOPO-
oa: 2openue 6KUCIIO-
pooe yensi(a), cepol

Kucnopon

B

TAKKC BCTYyIIacT B PCaKIINIO Cco CJIOZKHbIMUA
OpPraHN4YE€CKMMHN U HEOPraHNMYECKMMU BE€UIECCTBaAMU:

2H,S + 30, = 250, + 2H,0; 2ZnS + 30, = 2ZnO + 2S0,;

T

(0), pocgpopa (s),
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arcenesa (2).

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

buoaornyeckoe 3nHavenume. Kuciaopon cuumtaer-
Csl BAXKHBIM OMOT€HHBIM 3JieMeHTOM. OH COCTaBJIsIET
45% cyxoit buomaccel pacteHuii. [1ponecc abixaHust
JKMBBIX OpPraHM3MOB Ha 3emiie HEIOCPEICTBEHHO
CBSI3aH ¢ KucjiopoaoM. Kuciopon Ttakxke sBseTCS
WCTOYHMKOM O30HOBOIO CJIOSI, 3alep>KUBAIOIIETO
OITacHbIE COJIHEYHbIE JIyuu. Pojib Kucaopoaa orpom-
Ha MpHU pacrajae ¥ THUEHUU YMEPIIMX OPraHU3MOB.
IIpouecc doTocrMHTe3a TakxKe HEJb3sl MPEeACTaBUTh
0e3 Kucaopoaa.

IIpumenenne. Kuciopog IIMPOKO TIPUMEHS-
eTcd B MeOWIMHE, TIpU OOEeCneYeHUu KU3HEe-
NEeATeIbHOCTA B MOABOIHBIX U KOCMUYECKUX arlra-
patax, NpU OCYILIECTBJICHUM IIPOLIECCOB MbIXaHUSI,
TOpeHUs] U THUEHMS, JUISI CO3MaHUSI BBICOKMX TE€M-
rnepaTtyp B MPOM3BOJACTBEHHBIX ITpolieccax, B IIPO-
M3BOJCTBE XMMUYECKHUX BEILIECTB, B KAUECTBE OKMC-
JIMTEJISI TOIUIMBA B pa3iMuHbIX arperatax. Kuciopon
xpaHuTcs B 40-IUTPOBBIX ToayObIX OajijioHax (Bec
tapel 80 kr) mpu gaeiaeHuu 150—160 at™m 1 0Obe-
Me 6—7 M3 (Macca kuciopona 9—10 Kr) u BBICTaB-
JISIETCSI HA MPOJAXy ISl TEXHUUECKUX LIeJIei.

KmoueBble cjioBa: OKMCJIEHUE, HEMETAJIBI, OKCUIbI, THUEHUE, O1roMacca.

Bonpocsl u 3aganus:

1. Kak mosy4yaioT KUCJIOpOI B J1aOOPATOPHBIX YCIAOBUSX U B IIPOMBIIII-
JieHHocTu? CocTaBbTe TaOIMIy O MPUMEHEHUM KUCIOPO/a.

2 Jlna Kakux 1iejiell UCIOJIb3yeTCs] KUCI0POa?

3. Kakoii 06beM Kucaopoaa HeoOXOAUMO 3aTpPaTUTh [JIsl MOJHOTO Cro-
panua 2,5 1 CH, npu HOpMallbHBIX YCJIOBMAX M Kakoil o0bem CO,
obpazyeTcs npu 3ToM?

4. CKOJIbKO TpaMMOB KHCJIOPOJIa 00pa3yeTcsl MpU MOJHOM Pa3IOKEHUU
3,4 r mepokcuIa BOIOPOAa U KaKoit 00beM MPU HOPMaJIbHBIX YCJIOBU-
X 3aliMeT 2Ta Macca Kuciaopoaa?



§ 20. KPYTOBOPOT KUCJIOPOJA B IIPUPOJE.
COCTAB BO31YXA 1 EI'O 3AIIIUTA OT 3AI'PA3HEHUA

Kucnopon B 601b1I0M KOJMUYECTBE HAXOAUTCS B JUTOCHEpe, TUIAPO-
cdepe u atmocdepe (Tabdi.6).

Tabauya 6
Pecypcol kuciopona Ha 3emire
Cpena OcHoBHbIe XUMHYECKHe (OpMbI Macca, T
JIutocdepa CHIMKaThl, aJIOMOCWIMKATBI, OKCUIBI 107
I'mnpocdepa Bona 1,5-10"8
AtMocdepa MouteKynsipHbIi KUCTOPOT 1,2-10%
Bona, xkapOoHOBEIE KUCIOTHI, O€lIKM, HYKJIEUHO-

Buocdepa A, Kap ’ » HY 1012

BbI€ KMCJIOThI, YIJIEBOMAbBI, JIMITUILI

Kpyrosopot kuciopoaa Ha 3emiie HECYILIECTBEHHO OTJIMYAETCSI OT €ro
Kpyrosopora B atMmocdepe, autochepe u ruapocdepe. Ha 3emiie kpy-
TOBOPOT B OCHOBHOM IIpOTEKaeT B Ipolecce (POTOCUHTE3a M JbIXaHUS.
B npouiecce ¢otocuHTe3a YIVIEKUCBIM a3, B3auMMOAECWCTBYSI C BOIOM,
oOpa3syeT opraHM4eckue BeulectBa U Kucaopold. B pesynprare CO, pac-
XoayeTcsl Ha obpazoBaHue 6uomacchl. [Ipy 3ToM Kucaopon, BXOASIIMA B
cocraB Bobl B Buae O,, TOJTHOCTBIO NIEPEXOAUT B atMochepy. Takum 00-
pa3oM, (oTocuHTe3 obecrieuyrBaeT Iepexo] KUcaopoaa U3 ruapochepbl
B atMocdepy, a 3aTeM B Ouocdepy (BblIEICHUE KUCIOpOAa U3 MOJEKY-
Jbl BoJbl 0003HaueHo 3HakoM *): 6CO, + 6H,O" 1 CH O, + O,".

[Ipy ApIXaHWM, Pa3IOXKEHUM YMEPILIUX OPraHU3MOB U TOPEHUU KMUC-
Jiopoa U3 6uocdepbl Bo3BpalllaeTcsi ooOpaTHO B Tuapocdepy U aTMocde-
py B Buze yraekucnoro raza:  6CH O, + 60, 1 6H,0 + 6CO,.

B buomacce 3emam KucIIOpond TOJHOCTbIO MeHsieTcsl Kaxabie 20—30
ner. Burocdepy kucimopon nepexoaut us armocdepst B Buge CO,, Ko-
TOpbIA cBsA3bIBaeTca U npespainaerca B CaCO, (HampuMep, B pakoOBH-
Hax MOJUIIOCKOB), a 3aTeéM 3TU KapOOHAThl IPU TEPMUYECKOM pPa3JIOXKe-
HUM 00pa3yloT YIJIEKMCIBINA ra3, KOTOPhI BO3BpalllaeTcs B aTMocdepy:
CaCO, = Ca0O + CO,.

DTa peakiys HabOJIIOIAeTCSI B OCHOBHOM B 30HAax MOBBILIEHHON BYJI-
KaHWYeCKOU AesITeIbHOCTU, TeM CaMbIM IOCTEIIEHHO OOHOBJISIS YIJie-
KMCJIBIM ra3 B aTMocdepe.

Bo3ayx. ATMocgepHbIii BO3IyX — 3TO MNPUPOAHAST CMECh MHOTMX
razoB. [loMuMo azora W Kucjiopoaa, SBJSIOLIMXCS OCHOBHOM COCTaB-
HOIl 4acThbiO BO3/yXa, B €ro COCTaB BXOJSAT B HEOOJIbIIIOM KOJUYECT-
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Be MHEPTHbIC Ta3bl, YIVIEKUCIBINA Ta3, mapbl BOAbl U Boaopon (Tadi. 7).
KpoMe HHUX, B BO3ayXxe BCTPEYArOTCSI, B 3aBUCMMOCTM OT BHEIIHUX yC-
JIOBUI, TIbLJIb, HEKOTOpBIE CiydaiiHble IpuMecu. Kucioponm, azoT u
UHEPTHBIEC Ta3bl SBJSIOTCA MOCTOSHHBIMU COCTABJISIOIIMMU BO31yXa,
OHU BCTpeyaloTcs B JIIOOOM MeCTe IIOYTM B OJAMHAKOBOM KOJIMYECTBE.
ConepxaHue ke YIJIEKMCJIOTO Ta3a, IapoB BOAbl U MbLIA M3MEHSIETCS B
3aBUCUMOCTU OT YCJIOBUIA.

Tabauya 7

Cocras cyxoro Bo3ayxa Ha nosepxHoctu mopg (%)

N, | O, | CO, H, Ar Ne He Kr Xe
ITo o6bemy |78,03(20,99| 0,03 | 0,01 [0,933|0,00161|0,00046 |0,00011{0,000008
ITo macce | 75,6 | 23,1 [0,046|0,0007|1,253|0,00012|0,00007 | 0,0003 | 0,00004

Onun autp Bosayxa mpu 0°C M HOpMaJbHOM aTMOC(EpPHOM [aBjie-
Huu Becut 1,293 r.IIpu —192°C u paBnenuu 101,33 klIla Bo3ayx mpe-
BpalllaeTcs B OECLUBETHYIO MPO3pPayHYIO XKUAKOCTh. U3 XXuaKoro Bo3myxa
BBIACISIIOTCS a30T, KUCIOPOJ M MHEPTHBIE T'a3hl.

Yrnekucnblii ra3 M BOASHbBIE Tapbl BO3AyXa BBIMOJHSIOT (DYHKLMWIO
3alIMTHOTO 3KpaHa, IIPEMsITCTBYIOIIEIO paclpocTpaHeHUI0 BO BceneH-
HOI Temja 3eMJIM, a O30H HE MNPONyCKaeT T'yOWUTeJdbHbIE IJISI XXU3HU
Ha 3eMJie KOPOTKOBOJIHOBBIE YIbTpaUOJIETOBBIE JYUYU, WUCXOASIIUE OT
ConHua u 3Be3d. TBepable yacTUlbl Bo3ayxa (MbLIb) CIy>KaT OCHOBOWM
IJ1s1 o0pa3oBaHUsI HOXKAEBBIX Karmesb (B COCTaB IbUIM BXOAST MUHE-
paJibHbI€ BELIECTBA, YaCTULIbI YIJig, pPacTUTENIbHAsI TbUIb U Pa3UYHbIC
OakTepun).

K cayyaiiHbIM TIpuUMecsM BO3ayxa OTHOCSTCSI CEPOBOAOPOL M aMMU-
aK, oOpasymolluecsl MpuM THUEHUM OPraHWYeCKUX OCTaTKOB, BBIOpaChI-
BaeMbIii MPOMBIIUIEHHBIMU TPEANPUITUSIMUA CEPHUCTBIN ra3, obOpa3ylo-
LIMecs B pe3yabTaTe 2JIEKTPUUYECKUX Pa3psiIoB OKCUIbI a30Ta, KOTOPLIE
MepUOANYECKM BBIBOASITCS M3 COCTaBa BO3AyXa JOXIEM U CHETOM.

Bosnyx sBnsiercst HEOOXOAMMOI COCTAaBHOI 4YacThiO XKM3HU Ha 3eMlie.
CoxpaHeHMe ero YMCTOThl UMEET OTPOMHOE 3HAUYeHHUE JJIST YeJI0BeUYeCTBa.
st 3alMThl BO3AyXa OT TEXHOTEHHBIX 3arpsi3HEHU HEOOXOAMMO MC-
MOJIb30BaTh HOBbIE OE30TXOAHBIC TEXHOJIOTMM, MPEeAYNpekaaTb YMEHb-
1ieHue Omomacchl 3eMiu, oOecIeurMBaTh HOPMaJbHYIO pabOTy €CTecT-
BEHHBIX MEXaHM3MOB OYKMCTKM BO3ayXxa.

* Bo3ayx — OecuneHHOe JOCTOSIHHE YeJIOBEYeCTBA.
* A0y Aiin uOH CHHA MOAYEPKHMBAJI, YTO €CJiM Obl He ObLIO MbLIH, YeJ0-
BEK XKWJ Obl ThICAYY JeT.
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KioueBbie cioBa: ()OTOCHMHTE3, AbIXaHUE, OMOMAacca, O30HOBbIN CIION,

COCTaB BO3IyXa, YIbTPadUOJIETOBBIC JIY4Yd, CYXOil BO3AYX, XUIKUIA

BO3YX.

Bomnpocsl u 3ananus:

1. Kakoii, mo-BamieMy, OOJZKHA OBITH CxeMa KpyroBOpoTa KHCJIOPOIa B
npupoae?

2. Yto BbI 3HaeTe O cocTaBe Bo3ayxa?

3.YTto HeoOX0AUMO cAenaTh, YTOOBI COXPAHUTH UMCTOTY BO3ayXa?

§ 21. TOPEHHME. BUJIbI T'OPIOYUX BEIIIECTB

« Topenue — camas nepBasi XUMHYECKAsl PEAKIMs, H3yYEHHAS YEJIOBEKOM.

«  Peaknus, mpoTeKaomas ¢ y4acTHEM KHCJIOPOAA M CONPOBOXKAAIOMIA-
ACSA BblIEJIEHHEM O0JIbIIOT0 KOJMYECTBA CBETA M TEILIa, HA3bIBAETCH
rOpeHHeM.

Buucrom kuciopone, mo CpaBHEHUIO C BO3IYXOM, BEIIECTBA TOPST
BO MHoOro pa3 ObicTpee (puc.20). Boboux ciiyyasix BbIAEIASIETCSI paBHOE
KOJIMYECTBO TEIJIOTHI, HO B KHCJIOPOJAE 3TOT MpOLIeCcC MpOTeKaeT Obic-
Tpee U BbLAEJSIONIAsCS TEIJIOTa HE PacXOdyeTcsl, KaK B cjlydyae C BO3-
JIyXOM, Ha HarpeBaHuWe a3oTa. TemmepaTypa HpU TOPEHUU B YUCTOM
KUCJIOpoie BhIllle, 4eM B Bo3myxe.OImycKas TICIOIIYIO JIyYUHY B COCYI C
YUCTBIM KHCJIOPOJIOM, MOXHO YBUAETh, KaK OHa Cpa3y 3aropaercs.A B
BO3Iyxe TJEIolast JydyrMHa MOXEeT BCKOpe U MOTyXHYTh. Eciiu ata syuynHa
3aKeHa, TO OHa MPOAOJKAeT TOpeTh Ha BO3Myxe, MOTOMY YTO BbIIe-
Jisgronieecsl Mpyu rOpeHUM Teruio obecrneurBaeT OOJIbLIYI0 TeMIlepaTypy,
yeM TeMIlepaTypa BOCIZIAMEHEHUST JTyIMHBI.

* Temnepatypa, HeoOXoaumasi sl MOMKUTAHUS BeleCTBA HA BO3AyXe,
Ha3bIBAETCS TeMIEPaTypoil BOCILIAMEHEHHUSI.
+ Ilnams — 3T0 cMeCh pa30orpeTbix ra3oB M NapoB.

3HauuT, I oOecreyeHusI TOpeHusl BelleCTB, HYXKHO HarpeBaTh UX J0
TEeMIIepaTyphbl BOCIUIAMEHEHMST M MOAAaBaTh KUCJIOPO B TIOCTATOUHOM KO-
JIMYECTBE.

JIi1st Toro 4ro0bl MOTYIUUTH TIaMSI, HEOOXOAMMO JIMKBUAMPOBATH (pak-
TOpBI, OOECIEeYMBAIOIIEe €ro TOsIBJICHNE, T.. OXJIAAUTh BEIISCTBO O
TeMIIEpaTypbl HMXE TeMIIepaTypbl BO3TOpaHUsI M TIPEKPaTUTh Momadyy
Kuciopoaa (puc.24).

YToOBI MOTYIIUTH TOPSIIYIO Belllb, CHayajia CJAeAyeT MOHU3UTb TeM-
reparypy, MCHOJIb3ys HEBOCIJIAMEHSIIOIINECSI CPEACTBa, 3aTeM HAKpPBITh
MCTOYHUK BO3rOpaHUs OACSIOM WIM Ope3eHTOM, 4YTOOBI MPEKPaTUTh
rnojavy BO3dyxa.
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Puc.23. Tope-
HHUE MarHusi

64

B 4YMCTOM
KHucjaopoac

Puc.24. TyuieHue niaMeHu

B HempenBuAeHHBIX CUTYalUMSIX IS TYIIEHMST T10-
Xapa HeoOXOAMMO HCIOJIb30BaTh CIIEIIUAIbHBIE Cpel-
CTBa, €CJIM UX HET, TPUMEHSITh YKa3aHHBII BHIIIE CIIO-
c006. BooO1ie mpoliecc ropeHusi UMeeT OrpOMHOE 3Ha-
YeHME B IMPOMBIIUIEHHOCTA U B TTIOBCEAHEBHOM XM3HMU.

* Marepuan, o0pa3yomuii Temjao B pe3yJbTaTe CBOE
roproYecTH, HA3bIBACTCA TOIJIMBOM.

* TonauBo ObIBaeT TBEpPABIM, JKHJIKHM H Ia3000pa3HbIM.
+ Ilpu moib30BaHMM TOILUIMBOM COOJIIONANTE MpaBHjIa
O0e3onacHocTn. MlHavye MOKeT BO3HHKHYTb MOXKAap.

* Iloxap — sABjJeHMe TrOpeHMsA, BbllIeANIee H3-NOJ
KOHTPOJISI.

OT TBepoOro TOIIMBA OCTaeTCs
MUHEpaJbHbIA OcagoK — 3o0ja. Kwua-
KOe M razoo0pa3HOe TOILUIMBO TaKOTIo
HenocTtaTka He umeeT. Ho mob6oe Tor-
JIUBO HE3aBUCUMO OT MecTa J00bIYH,
MPOMBILIJIEHHOTO 00beMa, 3KOHOMU-
yecKoit 3((HEKTUBHOCTU UMEET TOJbKO
CBOE€ MECTO MPUMEHEHMSI, U BO3MOX-
HOCTH 10 €ro B3aMMO3aMelleHUIO orpa-
HUYEHBI.

HemnpaBwibHOe CXXHWTraHWe TOIUIMBA MPUHOCUT Bpel HApPOTHOMY XO-
3s1iCcTBY. TOIIMBO TO3BOJISIET CIIOKOMHO TEPEHOCUTH XOJION, BapUTh MH-
Iy, KOTOopasi He YIOTpeOJsieTCss B CHIPOM BUIE, IOJIydaThb METAJLTbI U3
pya IyTeM MX BBHIILJIaBKM, OOeCIIeUMBaTh ABIDKCHUE TPAHCIIOPTa, IIOJIY-
4yaTh APYTYe BUIbI SHEPTUU.

* B ¥Y30ekucrane yroanr (TBepaoe TOILIMBO) JAOOBIBAIOT B OCHOBHOM B
Anrpenckom, Illaprynsckom u Baiicynckom mecTopoxiaenusix. Oompue
3anacel yriisi B Y30eKucTaHe cOCTaBiasioT 0oJjiee 2 Mipsa T.

+ XKunkoe TommBo (HedTh) HM0OBIBaeTca B YCTIOPTCKOM, Byxapo-Xmu-
BuUHCKOM, IOro-3amagnoruccapckom, CypxanmapbuackoM u ®Depran-

CKOM pEermoHax.
CamMble KpynHble MeCTOpPOXKe-
HMS ra3a y Hac B pecnyoimke —
Ilypranckoe m Mybapekckoe..

Teepnoe: 1 Kuakoe:
KnioueBbie ciioBa: Temriepary- YT, HedTh,
pa BOCIUIAMEHEHWMsI, TYLWIEHUE | topd, |, | Buasl | | GeHsun,
IJITaMEHH, TOILJIMBO. CJIaHLBI, TOIIUBA MasyT,
mpeBecuHal CIIUPT

I'azoo0pa3noe:
MPUPOAHBIA ra3, reHe-
paropubiii ras, H,, CO




Bomnpocsl u 3aganus:

1. O0OBsICHUTE CYLIHOCTDb IIPOLIeCCa TOPEHUSI.

2. ITouemy BOIOPOJI CYUTACTCSI SKOJIOTUUYECKU YMCTHIM TOPIOYUM?

3 Pacckaxute O BuAAaX TOIUIMBA, WCIOJb3YyeMOIO B MeCTax Ballero
TIPOXXMBaHWSI.

IIpakTyeckoe 3ansarue 4

MOJYYEHUE KUCJIOPOJA U 3HAKOMCTBO C ETO CBOMICTBAMU

IHeap padoThl: MMoslyueHHMe, COOp M M3yd4eHME CBOWCTB KUCJIOpOAa B
JlabopaTopHbIX yciaoBusax. COopka HEOOXOAMMBIX MPUOOPOB, MU3yYEeHUE
JIECTBUSI KaTaJIM3aTOPOB Ha TMPOLIECC XUMMUYECKON peaKIIvu.

HeoOxoaumblie nmpuOOpbl U peareHThbl: MPOOUPKU, Ta300TBOJHASI CTe-
KJISTHHasi M pe3uHoBas TpyOKM, BaTa, CIUPTOBAs JamIla WJIM CyXOe To-
prouee, cTekisiHHas 6anka, Boma, H,O,, xejnesHas joxedka, pocdop,
yrojib, okcua Maprasnua (IV).

ITonxyuyenune m coop Kuciaopona. Cobepure mpubOOp, MOKa3aHHBINA Ha
puc.25, ¥ MpoBepbTe €ro repMeTUYHOCTh. 3aNOJHUTE TpoOupKy Ha 1/3
MEePOKCUIOM BOAOPOJA M YCTAaHOBUTE ee Ha IuTaTuB. Jlo6aBbTe B IpO-
OUpPKY KeJIe3HOI JIoXKeuKoir HeMHoro okcuaa MmapranHua (IV) tak, yto-
Obl OH pacrpeneJWICs 10 BHYTPEHHUM CTE€HKaM MPOOMPKU U 3aKPOuTe
MpOOUPKY MPOoOKOI ¢ ra300TBOAHON TpyOKoii. [TocTykuBasi mo creHKam
MNpoOUpKM 100eHTeCh TOro, YTOObl OKCHMJA MapraHilia COeAUHMICS C Tie-
POKCUIOM BOJOpoAa. Beinensiioluiicss KUCIOPOA COOEpUTE ITyTEeM BbI-
TECHEHUS BOJS.

I'openne yras B kuciaopoge. Ha xelle3Hylo J0XEUKy ITOJIOKUTE He-
0O0JIBILION KyCOUEK JPEBECHOTO YISl M HarpeiTe ero B MaMeHU CIUPTO-
BOM J1aMMbl 10 MOSIBJIEHUS AbIMa. Tieroluil yrojaek OrmyCcTUTe B COCYI C
KUCJIOPOAOM (OOBICHUTE MPOUCXOISIIIEE SIBJICHUE).

Puc.25. I1pubGop i1 moaydeHUsI KMCJIopoaa
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3areM Mocje CropaHusi yrjis B 3TOT COCYA HaJelTe M3BECTKOBYIO
BOAY U B30oJTaiiTe (OOBSICHUTE MPOUCXOISIIEE SIBJICHNE).

B npyrux cbopHukax Kucjaopoda MOHaOII0JaiiTe BO3ropaHUE TIEIO-
LIEH JIydMHbI, TOPEHUE TaKUX BEIIECTB, Kak cepa u ¢ochop.

Otyer o npoaelaHHOW paboTe 3aNMChIBAETCS B CIEAYIOLIEM TTOPSIKE:

1. Tema u uenp pabotni; 2. [lepedyeHb HEOOXOAMMBIX MPUOOPOB U
peakTuBoB; 3. HazBaHue Kaxmoil OTHeNbHOM 4YacTU pabdOThl, KpaTKoe
OMMCaHMe TIOpsiIKa BBIMOJHEHUS paboThl. M300paxeHue npubOpOB,
HUCIOJIb3YEMBIX B paboTe. BbIBOABI Ha OCHOBE HAOJIIOAA€MBbIX SIBICHUIA;
4. Hanmucanue ypaBHeHMM peakuuii; 5. M3710XeHUE 3aKIIOUUTEIbHBIX
BBIBOJIOB Ha OCHOBE BCEii pabOTHI.

IIpumeuanme: IIpenomaBaTenb, MCXOIsl M3 BO3MOXKHOCTEH XMMUYEC-
KOl 1abopaTopuu, MOXET IMTOMEHSITh IPUOOPHI U PEAKTUBHI.

TECTOBBIE 3AJIAHUA K I'JIABE 1
1.Kakumu cnmocobamMu MoJjiydyaroT KUMCIOPO/ B Ja00OpaTOpUX U MPOMBIIUIEHHOCTH?
2. HammmimmTe peakuuy OKWUCIEHUS CIACTYIOIINX TIPOCTBIX M CIIOKHBIX BEIIECTB:
Gapuit Ba (IT), asor N (II), anermnen C,H,, cynpbun Bogopona H,S, stuiosbiit
coupt C,H, OH.
3.JlonuinTe ypaBHEHMS CIASAYIONINX peaKUWit 1, BBIOpaB KO3(P(UIIMEHTHI, ypaB-
HaiTe ypaBHenus: a) C,H, +0O, ?+7; 0) CS,+0, ?+?
4. B 3,3 r BemectBa comepxutcs 4,53*%1022 monexyn. Mcxonst u3 3TuX JaHHBIX,
paccuuTaiTe MOJIEKYJISIPHYIO Maccy BelllecTBa.

5. CKOJIbKO TpaMMOB KHCJIOpOJIa obpasyeTcs MpH MOJHOM pasfioxXeHun 13,6 T me-
pOKCHUIa BOIOpOAa M KaKOi 00beM 3aiiMeT MPU H.Y.KHCJIOPOI TaKOW Macchl?

6. Ckonbko rpamMMoB, MoJjieii u mosekyn P,O, obGpasyercst B pesy/bTaTe TOpEHUs
6,2 T pochopa?

1. U3 Kakux BemiecTB NMOJYYAI0T KHCJIOPOA B JA0OPATOPHBIX YCJIOBHAX?

1.NaNo, 2.KMnO, 3.KCIO,. 4.H,0,.

A) 1; B) 2, 4; C) 2, 3; D) 1, 2, 3, 4.

2. Kakoe coeauHeHHe 00pa3yeTcs Npy ropeHHH Kejie3a B KAcCJaopojae?

A) FeO; B) Fe,0O; C) Fe,O,; D) XKeneszo B Kuciaopoae He ropur.

3. Kakue u3 clieaylomux COeAMHEHMIA, BCTYNAas B PEaKIHI0 C KHCJIOPOAOM, 00pa-
3yI0T TOILKO TBepabie Bemectsa? 1.C. 2.CS,. 3.S. 4P. 5CH, 6.Cu

A) 1, 3, 4, 6; B) 2, 5; C) 4,6; D) 4.
4. Ilpn cropanum 1 MoJIsi KAKOro BEMIECTBA 3aTPAYMBAETCS HAMOOJbIIEE KOJHYe-
CTBO KucJopona? A) S; B) P; C) H; E) CH,.

5. lna cxuranusa cepbl 3aTpadeHo 16 r kucaopoga. CKoJbKO aTOMOB COCTABJISA-
€T 3TO KOJMYECTBO KHCJopona?
66 A) 3,01-10%; B) 6,02:10%; C) 9,03-10%; D)12,04-10%

6. CKOJbKO JMTPOB KHCJIOPOAA HEOOXOAWMMO ISl MOJHOro cropamusa 18 r
yraepona? A) 33,6; B) 22,4; C) 11,2; D) 5,6.



TUJIPOTEH
§ 22. BOJIOPOJl KAK XUMWYECKUWI DIEMEHT

B 1766 r. aHIJIMICKUI  YYEHBI
I'. KaBeHamIll OTKPBUI «TOPIOYMIA BO3IYX».
B 1783 r. B Ilapuxe 2K.Illapiaem Obu1 3a-
MylIeH Iuap, 3arfoJIHEeHHbI BOJOPOIOM
(puc. 26), B 1787 r. A. JlaBya3be OOBSICHMII,
yTto OTKpbITHIA . KaBeHaulieM <«roproduit
BO3AyX» BXOAUT B COCTaB BOIbI, U JaJ €My
Ha3BaHue «gidrogenium» (Hydrogenium),
YTO O3HauyaeT «poxaawluuii Bomy». B Ha-
cTrosiee BpeMs BOIOpOA  0OO3HaAYyaeTcs
nepBoii OykBoi atoro ciosa — H.

Xumuuecknii 3HaK — H.

®opmyaa npocroro semecrsa — H,. Puc.26. TIoseT BO3IYIIHOTO
Basenrnocts — 1. 11apa, 3arnoJHEHHOTO
OTtHocurenbHasa atomHaa macca — 1,0078. BOJIOPOJIOM.
OTHOCHTEIbHAST MOJIEKYJISIPHAsA Macca —

2,0156.

BcBoGogHOM Buae BOmoOpoa BCTpeyaeTcss Ha 3emiie B MajioM KoJude-
CTBe.

OH BbIAESIETCS BMECTE C APYTMMU razamuy MpU BYJIKAHWUYECKOM M3-
BepXXKeHUM M J00blye HedTu. HO OH ILIMPOKO pacnpocTpaHeH B BUIE
coenuMHeHul. Bomopoa — 3T0 3jieMeHT, oOpa3yolliuii Haubobliiee YucC-
o coennHeHuit. OH coctaBisgeT 0,88% oO1ieit Macchl 3eMHOI KOPHI U
Bo3ayxa, 1/9 yacTb Macchl MOJIEKYJIbI BOJAbI, BXOAWUT B COCTaB BCEX pac-
TUTEJIbHBIX M XXWBOTHBIX OPraHU3MOB, He(THU, NPUPOAHBIX T'a30B, psga
MMHEPAJIOB.

Bomopon — camsiii pacnipocTtpaHeHHBINI Bo BceneHHoit anemeHT. OH
COCTaBJIsIET OCHOBHYIO 4acThb Macchl CojiHLa UM Apyrux 3Be3d. Bomo-
PO BXOJUT B COCTaB ra3000pa3HbIX TYMAHHOCTEM, MEX3BE3IHOTO Trasa,
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N3otonbl

Pacnipoctpanenue B mpupoae

Hzo H, H,0
HCI CH,CH,0H
CH HHal

4 ITpumenenne NH,MHn

CUHTE3 aMMUaKa; TOIJIMBO, TMAPOr€HU3alusd;
B IIPOM3BOJACTBE INMOJIMMEPOB, BOCCTAHOBUTEIIb IIPU
TIOJIYUYCHUU TBEPALIX XKMUPOB U3 XKMUJIKHUX MacCEJI.

3Be3n BO BceneHHOI, Tae ero aroMbl IPEBpAIllalOTCSI B aTOMBI TeJIMs.
DTOT Mpolecc IMPOUCXOOUT C BbBIICICHUEM 3HEpPruu (TepMosiaepHast
peaxiiys), 4TO CIYKUT IIJIsI MHOTMX 3Be3l, B ToMm uucie u CojiHIa, oc-
HOBHBIM MCTOYHUKOM 3HEPTUM.

Bomopon mmpoko pacmpoctpaHeH Ha 3emie B BUIE CBOOOTHOI BO-
Ibl, KPUCTAJUIM3aLMOHHOM BOIBI MUHEPAJIOB, METaHA W YIJIEBOJOPOIOB
HedTH, pas3IUUHBIX TUIPOKCHUIOB, PACTUTEIHLHOM M KMBOTHOM OMOMac-
CBI, OPTaHWYECKOTO BEIIECTBA ITOYBBHI.

KnioueBbie cioBa: BOJOPOI, TepMOSIAEpHAsl peaklusi, CBOOOJHAs BOja,
KpUCTAJUTM3alIMOHHAs BOAa, METaH, THIPOKCHI.

Bonpocsl u 3aganus:

1.Kakoe c1oBo majo Ha3BaHUE XMMUYECKOMY 3HAKy Bomopoja?

2.4YT1o BHI 3HaeTe O pacIpoCTpaHEHUN BOIOPOIA B TIprpoe?

3.PacckaxuTe o pacnpocTpaHeHUU Boaopoaa Bo BceeneHHOIA.

4. PaccumraiiTe MaccoBylo 100 (%) Bomoponma B CIAEIYIOIIMX COCAMHE-
HUAX:

A)HS;  B) NH;; B) HF; I) H,0,.
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§ 23. IIOHATHUE O KUCJIIOTAX

Cpenu coeaMHEHMI BOJOPOAA, BCTPEYAIOILIMXCI B IPUPOIE, 0coboe
MECTO 3aHMMAIOT KUCJIOThI (KUCJIbIE BOJbI).

B mpupone BcTpeuaeTcsi MHOXECTBO KUCIOT. B miomax LUTPYCOBBIX
(IMMOH, amnejabCUuH, MaHIApUH) COJEPXMUTCS JMMOHHAs KMUCJIOTa, B
CBeXUX (ppykrTax (s1070KM, aiiBa, rpaHar) — s10Jo4YHasl KUCJIOTa, B JIU-
CThSIX 1lIaBeJIsI M TOJOPOXKHMKA — IaBejeBasi KUCJIOTa, B OpIOLIKE Y
MYypaBbeB (a Takxke B sifie MuYej M KparnuBe) — MypaBbMHasl KUCJIOTa, B
ra3upoBaHHOI BOJI€ CONEPXKMUTCS YrojbHasl KUCIOTa.

MHorue npy OpUroTOBJACHUU TUIIMA MCHOJb3YIOT YKCYCHYIO KHUCJIOTY.
M3BecTHO, YTO YKCYCHYIO KMCJOTY MOXHO IOJYYUTh OpOKEHUEM BUHO-
rpaga win si610kK. {11 Bcex BbIllIeHa3BaHHbBIX KMCJIOT XapaKTepeH KMCIIbIA
BKYC, M BC€ OHMU SIBJISIFOTCS COEIMHEHUSIMUA BOJOPO/A.

ITomMyMoO HaTypaJIbHBIX €CTh €11 CUHTETUYECKME KUCJIOThI, IPOU3-
BOJIMMbIE XUMMYECKON MPOMBIIIEHHOCTBIO, KOTOPBIE TAaKXKe SIBJISIOTCS
BOJIOPOJHBIMU COEAMHEHUSIMU. BceM M3BECTHO, 4YTO MPU XKEITYAOYHO-
KHUIIEUHBIX PACCTPONCTBAX MO YKa3aHUIO Bpaya HEOOXOAMMO MPUHUMATh
cJ1abblii pacTBOP COJISTHOM KMCJIOTHI, WJIM TO, YTO CEpHas KUCJIOTa MpHu-
MEHSIETCSI B aKKyMYJISITOPHBIX OaTapesix aBTOMOOUJIEIA.

KucaoTbl — 3TO C/IOXHBIE BElLIECTBA, KOTOphIe 00J1aJal0T HEKOTOPHI-
MU OOLIMMU CBOMCTBAMU.

* BemecTBa, MeHsIONIME CBOI0 OKPACKY B 3aBHCHMMOCTH OT cnemnuguye-

CKHX CBOMCTB COEJIUHEHMII, HA3SKIBAIOTCA WHIAMKATOPAMMU.

Takue BelllecTBa, Kak JaKMYyC, METWJIOPAHX, YHUBEPCAJIbHbIA UHIM-
KaTop, IMO-pa3HOMY OKpalllMBalOTCS B pacTBOpaX KUCJIOT: JIJAKMYC Kpac-
HEET (PUC.27 @), reeeeieeieiiiiiiiieeeeeeeeeeiieeeeeeeeeevaaeeeeeaeeeees OECLIBETHbBIM,
METWUJIOPAHX CTAaHOBMUTCSI PO30BbIM, YHMBEpPCAJbHbIM MHAMKATOP MpPHU-
o0peTaeT KpacHYI0 OKpacky (puc.24).

Puc.27. BnusiHue pacTBOPOB KUCJIOT HA MHAMKATOPHI:
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[Mpu B3ammomeiicTBUM MeTa/sIOB (MarHWi, IIMHK, XKelIe30, MeIb) C
pacTBOpaMM KMCJIOT (HEOPraHWYECKMX KHUCJIOT, ITOJIYYeHHBIX CHMHTETH-
YECKMM IIyTeM) peakiius IMpOoTeKaeT MOo-pa3HOMY, B YaCTHOCTH, Mar-
HUI BBITECHSIET BOIOPOI U3 KUCIOTHI ObICTpee, LIMHK U XKEJIe30 — Me-
JIEHHee, a MelIlb BOOOIIE HE BHITECHSIET.

3HAuUNUT, KUCIOTHI — 3TO BEIIECTBA, KOTOpPhIC 0O0JAmAIOT CIEAYIOIIM-
MM OOIIMMU CBOMCTBAMU:

1) pacTBOpBI KHUCJIOT OO0JAmZalOT KUCIBIM BKYCOM (B 3TOM MOXHO
yoeauThesl Ha TIpuMepe MPUPOIHBIX KMUCJIOT; TTPoOOBaTh Ha BKYC CHHTE-
TUYECKHME KUCIOTHI OIMACHO IJIST KU3HMU);

2) pacTBOPBI KUCIOT U3MEHSIOT OKPAaCKy MHAMKATOPOB;

3) BOAHBIC PACTBOPHI ITOYTU BCEX KUCIIOT, B3aMMOACHCTBYS C LI€JIbIM
PSIOM XUMUYECKN aKTUBHBIX METAJJIOB, TEPSIIOT BOJAOPO]I.

KnroueBbie cioBa: KMCJIOTa, WHAMKATOP, JAKMYyC, METWJIOPAHX, YHU-
BEpCaJIbHbIA MHIMKATOP.

Bonpocsl u 3aganus:

1.Kakue KUCIOThl BCTpeUyarTcs B Mpupoje?

2.Kakue KuCIOoThI, mojlyyaeMble CHHTETUUECKUM IyTeM, Bbl 3HaeTe?

3. Kakue BelllecTBa Ha3bIBAlOTCS MHAMKATOPAMM, KaK OHU BIMSIIOT Ha
KMCJIOTHI?

4.Kakue cBoiicTBa KMCJIOT Bbl 3HaeTe?

5.0mHa U3 KUCJOT, TMOJYYEHHbIX CUHTETUYECKUM MyTeM, HMMEeT ClIedy-
toumit coctaB: H—2,1%, N—29,8% u 0—68,1%.Haiinute ee dopmyny.

§ 24. IIOJIYYEHUE BOJAOPOJA

BanenTHOCTh Bogopoaa Bcerga noctosgsHHa U paBHa 1.I1oatomy B co-
€IUHEHUSIX, COCTOSIIIMX M3 JIBYX 3JIEMEHTOB (OMHApPHBIX COCAMHEHMUSIX),
OJHMM M3 KOTOPHBIX SBJISIETCS BOAOPOM, YMCJIO €r0 aTOMOB IIOKA3bIBAET
BaJICHTHOCTB Apyroro siaemeHTa: [ 1 11 I I IV1

HCl, H,O, NH, CH,
CrnenoBatenbHO, Ojaromapsi TOMy 4YTO BOAOPOI 00JIafaeT MOCTOSIH-
HOUW BaJICHTHOCTBHIO, II0 HEMY JIETKO ONPEICIUTh BAJIEHTHOCTb APYTIUX
3JIEMEHTOB.

Ilonyyenne Bomopona B jgadoparopun. B j1abGopaTopuu BOAOPO.I
MOJIy4alOT B PE3YJIbTATE B3aUMOICUCTBUS LIMHKA C COJISTHOM KMCJIOTOM
(puc.28): Zn + 2HCL = ZnCl, + H,.

st ATOro MCHOJb3YIOT CIIEHMAJIbHYK YCTAaHOBKY WJIM ammapar
Kunma (puc.29).
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ArmrmapaT COCTOUT M3 cocyda A W BOPOHKM

b u npencraBiasieT coboii COCNUHEHHBIE MEX-

Iy co0o¥i 1apooOpa3Hble U MOJIylIapooOpa3HbIe

nosiie pe3epByapsbl. [Ipu ycTaHOBIEHUM BOPOH-

Kku b Mmexny ee KOHILIOM M Y3KOW 4YacTblO CO-

€AMHEHMS 11apa M IoJyllapa BO3HUKAET IUENb.

Yepes TyOyc B 3achimaloTcsd KyCOuykKy MeTalia

TaKOro pazMepa, 4YTOObl OHM HE IPOXOAWIN Ye-

pe3 11esb. B BOpoHKY HammBaeTcsi pacTBop Kuc- — Puc.28. BoitecHeHue
JIOTBI, KOTODPBIJA 3aIlOJHSAET MOJyllap U gocTu-  BOAOPOIA IMHKOM M3
raet, Mpoxois 4epe3 1eb, KyCOUYKOB MeTajlia. COJIHOM KUCTOTHI
3areM Mojaya KUCJAOTHI MpeKpamaercsd. Mexay MeTauioM U KUCJIOTOM
MPOTEKAET peaKlvs, HAYMHACT BBIIEISITHCS Ta3, KOTOPBIA BBIBOAUTCS
HapyXy IOCPEACTBOM TIa300TBOAHON TpyOku I ¢ mpoOKo#, ycTaHOB-
JieHHoi Ha TyOyce. [Io okoHyaHuu omnbiTa KpaH I’ 3akpbiBaetcs. B pe-
3yJbTaTe MepeKpbiBaeTcs MyTh JJIs1 Bbixoda rasa. ['a3, cobupasich, Oka-
3bIBACT JABJICHME HAa KUCJIOTY, KHUCJIOTa HAYMHAET MOJAHUMATBHCS IIO
BOPOHKE, HE COIPHMKAcasCh C KyCOYKaMy MeTajla, W B pe3yjbTare pe-
akuus npekpaiaercsd. B mapoobpa3Hoil yacTu cocyga MOXHO XPaHMTb
BOJOPOJ UISL €ro IOCJIEAYIOIIErO0 UCTIOIb30BaHMS.

B ciiyyae orcyrctBug anmapara Kumnma u3 mMeromieics B j1aboparo-
pUM TTOCYAbl MOXHO JIETKO M3TOTOBUTH CIIELIMAIbHYIO YCTAaHOBKY. [IpuH-
uun ee paboThl TaKoM ke, KaK u y anmnapata Kumnma.

ITonyyenne BOAOPOIA B MPOMBINLIEHHOCTH. BCBSI3M ¢ TeM, YTO BOAO-
PO LIMPOKO MPUMEHSETCS B HAPOJIHOM XO3SMCTBE, Mbl TO3HAKOMUMCS
C MPOMBIIIUIEHHBIMUA CIIOcOOaMM €ro IToJiyueHus. Bogopoa kak mpocrtoe
BELIECTBO BCTPEUAETCS B MPUPOJIC€ B HE3HAUMTEIbHOM KOJMYeCTBE. UTO-
Obl MoOJy4YaTh €ro B MPOMBILIJIEHHBIX MacluTadax, KCIOJb3YIOT CaMmble

b

HCl
Zn

Puc.29. CocraBHble YyacTu U paborta (a,0,6,) annapata Kurmmna;
MIPUCIIOCOOIEHHE ISl MTOJTydyeHUsI U cOopa rasa (2).
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pacnpocTpaHeHHbIe B IpUpoae coeauHeHMs. K TakuM coeauHeHUsIM
OTHOCSTCSI BOJAa UM METaH, SIBISIIOLIMIACS OCHOBHOM COCTAaBHOM 4acTbhiO
MPUPOIHOro rasza. M3 HUX BOOOPO/ MOJyYaroT CIEIYIOLIMM 00pa3oM:

1.9nexrponus Boael: 2H,0 = 2H, + O,.

2.Ilepepaborka merana: CH, + H,O = CO + 3H, + 206 x[Ix (oTa
peakuus npoBoautcs npu 425—450°C B mpucyTCTBUM HUKEJIEBOrO KaTa-
JIM3aTopa).

3.CO + HO = CO, + H, — 40 k/Ix (39Ta peakuus IPOBOAUTCS IPU
425—450°C B npucyrcsun Katanusartopa Fe,0,).

KiouyeBble cJoBa: BaJCHTHOCTh BOJOPOJAA, LMHK, 3XEJNe30, COJsTHas
KHUCJIOTa, CepHasi KMCJI0Ta, ra3000pasHblil Bomoposd, ammapar Kwumma,
BOPOHKa, TyOyC, ra300TBOIHAs TpyOKa, ITpoOKa.

Bomnpocsl u 3aianns:

1. OnpenenuTe BaJIEGHTHOCTh BOJOPONA U APYTMX 3JIEMEHTOB B CJEIyIO-
wunx coeaunenusax: H,S, NaH, PH,, CH,.

2. CIIoMOIIIbIO peaklMit MeXny KaKMMHU MeTalJlaMM M KMCJIOTaMU MOXK-

HO MOJIyYUThb Bogopoa? Hanuiivre ypaBHeHUS] peaklMid.

. O06bsicHUTEe MpUHLMIT paboThl anmnapara Kumnmna.

4. CKOJIbKO Kejle3a M CEpPHOM KHUCJIOTbl HEOOXOAUMO [JIsI TOJy4YeHUSs
4,481 Bomopona?

W

§ 25. BOAOPO/I KAK ITPOCTOE BEIIECTBO.
OU3NYECKUE U XUMWYECKHUE CBOMCTBA BOJIOPOJIA

Kak mpocroe BeLEeCTBO BOAOPOI COCTOUT M3 ABYX atomoB (H,). Ero
OTHOCUTEJIbHAsI MOJIEKYJIsIpHas mMacca paBHa ~ 2, OH SIBJISIETCSI CaMbIM
JIETKUM M XOPOIIO MPOBOASIIMM TEIUIOTY Tra3oM. [Ipr OOBIYHBIX yCII0-
BUSIX OH BCTpeuyaeTcsl B atMocdepe B HeOObIIMX KojuuecTBax. Bomopon
00y1a1aeT CMOCOOHOCTBIO PACTBOPSATHCS B MeTasuiax. Kak caMblil Jlerkuit
ra3, oH obJyiazaer camoil 60JbllIOi CKOpoCcThio Auddy3uun. Ero Moseky-
JIBI TI0 CPABHEHMIO C MOJIEKYJAaMM JIPYTMX ra3oB ObICTPO paclpenessioT-
Cid B Cpele COOTBETCTBYIOIIETO BEIIECTBA, JIETKO MPOXOAST Yepe3 pas-
JIMYHbIe NpensaTcTBUs. [Ipy BBICOKOM AaBJIEHWU W TEMIIEpaType 3Ta €ro
CIOCOOHOCTh 3HAYUTEIBHO BO3PACTAET.

®usnueckue cpoiictea. Bomopon — 31o ra3 6e3 uBera, BKyca M 3ama-
Xa, TUIOXO pacTBopsieTcs B Bojae (B 1 J1 Mpy HOPMaJIbHBIX YCJIOBUSIX pac-
TBOpsieTcd 21,5 MJT), XOpOILLIO PacTBOPSIETCS B HEKOTOPBIX MeTaJLIax (HU-
KeJb, MaIaAvi, TuiaTMHAa). DTO caMblii JieTKuil ra3 — B 14,5 pa3 jerye
BO3IyXa.
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Xumuyeckue cBoiictBa. [Ipu 0ObIYHOM
TeMIIEpaType aKTUBHOCTb MOJEKYJISIPHOTO
BOJOpO/AAa HeOoJbllIasg, HO aTOMapHbII
BOJOPOJ OYEHb aKTUBEH.

Bonopon obpasyer sneTyune coeauHEHUs
MOYTU CO BCEMM HeMeTauiaMu. B 3aBucu-
MOCTM OT aKTMBHOCTU HeMeTasula peakiius

MPOTEeKaeT OBICTPO WM MEIJIEHHO. Puc.30. BoccranoBneHue Meu
1.Co (TopoM OH B3aMMOIEICTBYET yXe u3 oxeuna me (IT) ¢
IIPU KOMHATHOM TeMIIeparype: TIOMOIIBIO BONOPOAA

H, + F, = 2HF.

2.CXJI0pOM BCTYIIA€T B peaKlMIO Ha CBETY, a IpU HAarpeBaHUU B3pPbI-

BaeTcs (B TEMHOTEe 1M 0€3 HarpeBaHUsI COSAMHSIETCS MEIJIEHHO):
H, + Cl, = 2HCL.

3. IIpy OOBIUHBIX YCJIOBUSIX C KHUCIOPOJAOM HE B3aUMOJEHCTBYET.
CMech Boopoaa M KHUCI0pojJa B 0ObeMHOM COOTHOLIEHUM 2:1 Ha3bIBa-
€TCS «I'PEMYYMM Ta30M», KOTOPBII MpPU BHEIIHEM BO3IEiCTBUU B3pbIBa-
eTcs. Bonopoa roput B KUCJIOPO/E:

2H, + O, = 2H,0.
ITpu stoit peakuu temnepatypa MoxeT goctuub 3000°C.

4.Co MHOTMMHU HEMeTaJlJlaM{ BOJOPOJ BCTYMAaeT B peakivio MPU BbI-
COKMX TeMIIepaType U AaBJI€HUM, B IPUCYTCTBUM KaTaJu3aTOPOB (Ha-
MpUMep, C Cepoil U a30TOM):
N, + 3H, = 2NH.,.

5.T1pu BBICOKMX TeMIIepaTypax BOAOPOJ BOCCTAHABIMBAET (BBITECHS-
€T) MeTaJulbl U3 ux okcuaoB (puc.30):

CuO + H, = Cu + H,O.

6.meJIO‘-IHbIe 1 MICJIOYHO3CMCIJIbHBIC MCTAaJLJIbL 06pa3y10T C BOJOPOIOM
IIpX BBICOKMX TEMIICPpATypax COJIEOAO0OHbBIE COEAUHEHUST — TUAPUADBI:

2Na + H, = 2NaH.

ATOMapHBIIi BOAOPOJ IMPU KOMHATHOM TeMIlepaType BCTyIlaeT B pe-
aKIIMIO C CEpOoii, MBIbIKOM, (pochopoM, KHUCIOPOAOM.
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§ 26. BOAOPO/ KAK DKOJOI'NMYECKHN YUCTOE TOILINBO
" EIr'O UCIIOJIb30OBAHUE

Bonopon — 310 TOmIMBO OyAyllero, KOTopoe Npu ropeHuu oopasyer
TOJIbKO BOIY U HE 3arpsi3HsIeT OKPYXKAMOIIYIO Cpedy, MO3TOMY UMEET Or-
POMHBIE TTEPCITEKTUBBI B KAUYE€CTBE DKOJIOTMYECKU YMCTOTO TOILIMBA.

TepMosimepHble peakiMM TIpeBpallieHus Bomopoda B TeUi, IpOTe-
karome Ha CoJiHLEe, SBISIOTCS €IMHCTBEHHBIM HeHMcYepIlaeMbIM MC-
TOYHUKOM DHEPTUM JIJII MHOTMX HMPUPOIHBIX MpolieccoB. Ecau pemmres
mmpoOJieMa yIpaBJIeHUSI 3TUM IIPOILIECCOM B MCKYCCTBEHHBIX YCJIOBH-
g9X, TO 4YeJOBEUECTBO OymeT 00JiaJaTh HEMCCSIKaeMBbIMM MCTOYHUKAMU
SHEPIUH.

Bonopon ncnonbs3yercst B OOJIBIIOM KOJMYECTBE B XMMUYECKOM MPO-
MBIIIJICHHOCTH JIJISI MIPOM3BOACTBa aMMuaka. OCHOBHAsI 4acTh 3TOTO aM-
MHMaKa NpPUMEHSETCd I ITOJyYeHUs YIOOpeHUWIl M a30THOI KWCJIOTHI.
IToMuMO 3TOro BOZOPOJ pPAacCXOAyeTCss Ha IPOM3BOIACTBO METHUJIOBOTO
CIIMPTa W XJIOPUCTOTO BOAOpOAa (COJSIHOM KUCIOTHI), TMAPOTeHU3ALNIO
(HachlllleHUWEe BOJOPOAOM) KMPOB UM Maces, Yyrisi U HedTenpoayKTOB.
ITpy ruaporeHM3alMy Macesl oOpa3yeTcd MaprapuH, a Oyiaromapst TWI-
pOreHM3alnu yriigd U He(PTENPOAYKTOB ITOJIYYaIOT JIETKOE TOIUIMBO.

Temnepatypa Bomopomo-kuciaopoaHoro miameHu (~3000°C) nos-
BOJISIET pe3aTh M TasTh TYTOIUIaBKME MeETaJUIBI M KBapil. IlpmMmeHeHMe
BOJOPOJAa B METAJUTyPTMU ITO3BOJIIET IMOJIy4YaTh METAJIIbI, XOPOIIO OYM-
LIIEHHBbIE OT OKCHUIOB U TaJloreHUAo0B. KUIKNA BOZOPOI UCITOJIb3yeTCd B
TeXHUKE HU3KUX TeMIIEpaTyp, B pEaKTUBHON TEXHMKE — KaK CaMO€ BbI-
cokoa(hGeKTUBHOE TOIUTMBO. Bomopon mmeeT orpoMHOe 3HAaYeHUE IIpU
MOJIyYYeHUM aTOMHOM DHEPIUU W MPOBEACHUN HayYHBIX MCCIIETOBAHWIA.

Kouesbie caoBa: MOJIEKYJISIPHBINA BOJOPOJ, aTOMapHBI BOIOpOMd, AU(d-
dy3us, JIETKWA Ta3, <«TpeMyddil ras», OKCHUA, TUAPUI, SKOJIOTMYECKU
YUCTOE TOIJIMBO, TEPMOSIAEpPHAsI peaklusl, TMAPOreHU3alusl, MaprapyH,
JIETKOE TOILJIMBO, BOAOPOIO-KUCIOPOAHOE TIIaMsl, KUIKUI BOIOPOI.

Bonpocsl u 3ananus:

1. Kakue BeuiecTBa HasbiBalTcsl ruapuaamu? Hamnuinure ypaBHeHMS
peaxkirii ux MoJydyeHus .

2. Hanuiuure ypaBHeHMS peakildii, MPOTEeKalIINX IO CJIeAYIOIIei
cxeme: Cu — CuO — Cu; Fe — Fe, O, — Fe.

3. Kakoif o06beM Bomopojga HEOOXOAUM sl BOCCTAHOBJIEHMST 3,2 T OK-
cuna xenesza(Il) (FeO)?
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4. Yto BBl MOHMMAaeTe MOJI BbIpaxkeHneM: «Bomoponm — TormBo Oymy-
mero»?

5. B Kakux 1essIX UCIOJIb3yeTcs BOAOPON B XMMMUYECKON MPOMBILIJICH-
HOCTHU?

6. HanuinnTe ypaBHeHME peakIMM, MPOTEKAIOILIeil B BOLOPOIO-KUCIIO-
POIHOM IUIAMEHU.

7. Kakue BUIbI TOIUIMBA BbI 3HaeTe?

8. CKOJIBKO TeIula BbIIAEISIETCS NMpU B3aMMOIEiCTBUM 1 KT Bogopoda
HEoOXOoIMMOIo KoJuyecTBa Kucaopoaa?

PEHIEHUE 3ATAY 110 I'JTABE III

B xuMunyecknx peakuusix Hapsioy ¢ KMIAKMMM M TBEPIAbIMM BEIIECT-
BaMU YYacTBYIOT M Ta3bl. OCyIIECTBIEHNE PACUETOB C Traz000pa3sHbIMU
BEIIECTBAMU MPOMCXOIUT OOBIYHO B €IMHMIIAX 00beMa (CM? WM MJT; M3
WIN J1; M3).

B paBHBIX 00beMax pa3JIMYHBIX Ta30B MPU OJUHAKOBBIX YCIOBHUSIX CO-
JEePXKUTCS OAMHAKOBOE uucyio Mojekya. Hampumep, B 22,4 1 nroboro
razoobpasHoro BemecTBa mpu 0°Cu 101,325 xI1a comepxurcsa 6,02 - 1073
MOJIEKYJI.

[InoTHOCTB raza p — 3TO OTHOILLEHUE MOJSIPHON Macchl raza (M) k
€ro MoJisIpHOMy 00beMy (V) ):

P—T-

M
OtHocuTebHAS TUIOTHOCTL D ra3oB paccUMTBHIBA€TCS KaK OTHOIIIE-
HUE UX MOJIEKYJIIPHBIX Macc 110 YpaBHEHUIO:
D= Mr(1)

Mr(2)
Boruncienne o0bemMa ra3oB no ypaBHEHHSM XHMHYECKHX PeaKIHid
1. Kakoit 06beM 3aHumalor 6,8 r H,S npu HOpMasIbHBIX YCIOBUSX?
Pewenue:
M(H,S) = 34; 1 monb = 34 .
34 v H,S npu HOpMaJIbHBIX YCJIOBUAX 3aHMMAIOT o0beM 22,4 11, a 6,8

rHS = xn (- 0.8-224

Pemasg nmpomopuuio, HaxoauM: 3 = 4.,48.

OTrBeT: 448 1.

2. Kakoit 00beM BOAOpOa MPU HOPMAJIbHBIX YCIOBUSIX BBIIEIUTCS
MpU pacTBOpeHUM 3,25 I LIMHKA B U30OBITKE COJITHOU KUCJIOThI?
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Pewenue:
Hanuiem ypaBHeHUMe peakLUMU U YpaBHSIEM €ro:

Zn + 2HCI = ZnCl, + H,;
CoctaBUM Ha OCHOBE YypaBHEHMSI peaKLMM IIPOMOPLIMIO M  PELIUM
3a1auy: 65 r nmHKa BeITecHsI0T 22,4 1 H
3,25 T IMHKA BBITECHSIOT X JIU
3, 25T X1 _2,25224

65r 24 65

1,12.

OrBeT: 1,12 5.

3. Kakoit o6beM Bogopoma HEOOXOAUM JJis1 BOCCTaHOBIeHUS 28,8 T
FeO?

Pewenue:

Cocrasum ypasHenue peakuuu: FeO + H,= Fe + H,O.

M3 ypaBHeHUs peaKklMy BUAHO, YTO Ha BoccTaHOBIeHUE 1 Mois (72 1)
FeO nyxen 1 moab (22,4 1) Bomopoza.
Jna Boccranosienus 72 r FeO neobxomumo 22,4 1 H,,
28,8 1 FeO —xxn H,
4. JIng nmosydyeHUs1 KUCJIOopoaa B JJaOOPaTOPHBIX YCIOBUSIX UCTIOIb3Y-
I0T TEPMUUYECKOE pas3jioxeHue OeproseToBoii coiu. Kakoit o0ObeM Kuc-

Jopoga u kakoe konmuectBo KCI obpasyercsa u3 4,9 r 310il conu mpu
HOPMAaJIbHBIX YCIOBUSIX?

Pewenue:
HanwuinemM ypaBHeHME peaKlMy pPasIOKEHUsI OepTOJIETOBOM COJU
KCIO, n ypaBHseM ero: 4,9 ¢ Xe ye
2KCIO,— 2KCl + 3 O;
x= 49149 =198 245 2 1492 672
245
y= 49672 — | 344,
245

Oreer: 1,344 1 O, m 2,98 r KCL.
Borunciienne 00beMHBIX COOTHOIIEHHIA ra30B M0 XMMHYECKHM YPABHEHHSIM

5. BkakoM 00beMHOM COOTHOILLUEHUM HEOOXOAMMO B3SITb BOAOPOA U
KMCJIOPO, YTOObI OHUM IpopearupoBaiu 6e3 ocratka? Kakoit o0beM Kuc-
Jiopojaa BcTymnaeT B peakuuio ¢ 10 1 Bomopoma?
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Pewenue:
1. HanuieM ypaBHEHUE peakKlUu B3aMMOJEHCTBUSI KUCIOpOaa C BO-
JIOPOJIOM:
2H,+ O, = 2H,0.
M3 ypaBHEeHMST U3BECTHO, UTO 2 MOJISI BOAOPOaa O€3 OCTaTKa pearupy-
0T ¢ 1 MoseM Kucaopoja.
2 MoOJII BoAgopojJa 3aHMMaloT oobeM 44,8 1, a 1 Moap Kuciaopoga —
22,4 1.00beMHBIE COOTHOILLIEHUS COCTABSIT:
44,8:22,4 = 2; 22,4 :224 = 1.
CnenoBaTeibHO, BOIOPOJ BCTyHaeT 0e3 ocTaTKa B peaklUio ¢ KuC-
JIOPOJAOM MpU OOBEMHBIX COOTHOLIEHHUSIX, COCTAaBJISIIOIIMX HEOOJIbIIINE
Heaele ynciaa — 2 : 1, T.e.2 1 Bogopoma 0e3 ocrarka pearupyiror ¢ 1 1
KHUCJI0POaa;
2) HaiimeM o0beM KHCIOpOJa, BCTymawllero B peakuuio ¢ 10 1
BOJIOpPOJA.
C2 1 Bogopona B3auMoJeicTByeT 1 J1 Kucioposa,
c 10 1 —xun.
X= 5.
OrBeT: 2:1;51 0O

Boruncienne a0COJIOTHOH M OTHOCHTEJIbHON MJIOTHOCTH ra3oB

6. PaccuutaiiTe aOCOJIOTHYIO IUIOTHOCTh (PTOPHCTOro BoAOpoAa WU
€ro OTHOCUTEJIbHYIO TUIOTHOCTD IO BOJOPOY.

Pewenue:

1. Haiinem niotHocts HF.

Monsapnas macca 1 monss HF — 20 r, a MossipHbIii 00beM — 22,4 1 U3

opmynbl p=M/Vm
2

20

p (HF) = ma = 0,89 &/a.
2) HaiiieM OTHOCUTENbHYIO MI0THOCTh HF mo H:
D, - o= 2y
HoM, 29
OtrserT: 0,89 r/m; 10. 2

7. OTHOCUTEIbHAs TJIOTHOCTH MapoOB Cepbl MO a30Ty MPU KOMHATHOM
temreparype paBHa 9,14.Onpenenure ¢Gopmyay MapoB CEpPHI.

Pewenue:
OmnpenenM OTHOCHUTEIBHYIO MOJISIDHYIO MaccCy mapoB cepbl U3 Gop-
myael M =M *D.
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M,(N,) =28; D_ = 9,14, M(S)) =?

M,S,)=M(N,) - D =28-9,14 = 256 r/mon.

Ecim oTHocuTenbHasg MoJIEKyJIsIipHas Macca mHapoB cepbl paBHa 256,
TO, TOJCJIUB €€ Ha OTHOCUTEJIbHYIO aTOMHYIO Maccy cepbl — 32, MOJIyduM
YICJIO AaTOMOB B MOJIEKYJIE TTapoOB cephl, T.€.256 : 32 = 8.

3HauuT, (popmya mapoB cepel — S,

3agaum AjIsi CaMOCTOSATEIbHOTO peIICHUA

1. Beruncaure Maccy 5,6 1 KUCJIopoja, M3MEPEHHOTO MPU HOPMaJlb-
HBIX YCIOBUSIX.

2.Kakoii 06beM Bogopoa BeTynaeT B peakluio ¢ 10 M3 azora u CKoJib-
KO 1o o0beMy aMMuraKka oopasyercs? (Bce pacyeThbl IIpU H.Y.)

3.Cmemmranu 2 1 xjiopa 1 31 Bogopoaa 1 B3opBaiu.Onpenaeante oobeM
MPOAYKTa peaklM U OCTaBLIErocsl B U30BITKE ras3a.

4. Onpenenure IUIOTHOCTb IO BO3AYyXYy M IO BOJOPOAY aHTMIpUIA
KapOoHaTa M KUCJI0poaa.

S.I1notHOCTB MapoB (pocdopa 1o Bogopoay pasHa 62.0mnpeaeanre Mo-
JIEKYJISIPHYIO Maccy U popMyay napoB ¢ocdopa.

6. OnpenenuTe IJIOTHOCTh IO BOJOPOAY M IO BO3AYXY COEIUMHEHMS,
cocrosuiero n3 91,2% docdopa u 8,8% Bomopona.

7.0mnpenennTe YMcjao MOJEKYJ U aTOMOB B Bomopoae maccoiilOr. Ka-
KOl 00beM 3aiiMeT Takoe KOJMYECTBO Bojgopoaa?

8. Hanmuimure peakuuio B3auMmoneictsust okcuaa meau (II) u Bomo-
pona. K kakomy Tumy orHocuTcs 3Ta peakuus? Kakoit oobeM Bomopozaa
MPU HOPMAaJIbHBIX YCJIOBUSX BCTYNUT B peakiuto ¢ 0,8 r okcuaa meau (11).
CkoJibkO Meau obpa3yeTcsl B pe3yJibTaTe peaKuun?

9. CKOJIBKO CYMOB CTOUT 4 MOJIsI TOBAapEHHOM COJIM B MarasuHe?

10.CKOBbKO MOJIEKYJI B OJHOI CTOJOBOI JIOXKKE BOIbI?

11.Onpenenure opMyly BelIECTBa, COCTABJSIIOLIETO0 OCHOBY CKeJie-
Ta HEKOTOPBIX MPOCTEUIINX MOPCKMX KMBOTHBIX. BelllecTBO comepKuT
47,83% crponums, 17,39% cepol u 34,78% xuciopona.

12.YenoBeK Kaxable TP MUHYTHI PACXOAYET IJIs AbIXaHUS TTPUMEPHO
I r kucinopona.

Kaxkoii 06beM Kuciopoaa norpedyercst Ajs1 AbIXaHUsI YYEHUKOB BCETO
KJlacca BMECTE C YUMTEJIEM B T€UeHUU 45 MUHYTHOro ypoka? Beruucaure
maccy nepokcuaa sogopoaa (H,0,), pacxoayeMoro Ha mojiy4eHHUe 3TOro
oobeMa kucaopona. CKOJIBKO yIJIepoJa MOXHO CXeub B 3TOM OOBeMe
Kucyiopoaa?

78



TECTOBBIE 3AJAHUSA K I'TABE 111

1. Ilpu 3an0/THEHUH MAPA KAKHM I'a30M OH MOXKET MOJIHATHCS B BO3IyX?

A) Cl,; B) H,S; C) CH,; D) Ar.

2. IIpn KakoM 00bEMHOM COOTHOIIEHHH BOJIOPOJAa M KHCJIOPoJa o0pa-
3yeTcsi «rpeMy4mii ra3»?

A)2:1; B)1:1; C)I:2; D)upu 1060M 00b€eMHOM COOTHOLIEHUM.

3. C KaKuMH M3 HIZKENPHBEIEHHBIX BEIIECTB BCTYNAET B PEAKIMIO BO-
aopoa?

1) FeO, 2) S, 3) O,, 4) H,O, 5) KO, 6) N,

7) Ca, 8) Ag, 9) P, 10) HCL

A 1, 2, 3,8,9, 10; B) 1,2, 3,6,7,09;

C) 3,6,7,8,9, 10; D) 4, 5, 10.

4. B KaKux 00b€MHBIX COOTHONIEHHSX METAH Pearupyer ¢ KHCJIOpPoI0M
0e3 ocraTka?

A) 1:2; B) 1:1; C) 2:2; D) 2:1.

5. OnpenennrTe MJIOTHOCTH MO BOAOPOAY cMecH, coctosmei n3 50%
Kucjopoaa u 50% yraekucioro rasa.

A) 16; B) 22; C) 19;

D) Henb3s omnpeneauThb IUIOTHOCTh CMECH Ta30B T10 IPYTOMY rasy.

6. B npoMbIILIEHHOCTH BOAOPO/, MOIYYAIOT yTEM KOHBEPCHH METAHA BO-
JsiHbIM nmapoM. YeMy paBHa cymmMa KO3()(HUIMEHTOB B YPABHEHHHM PEaKIMH:

MeTaH + Boja — YIJIEKUCJIbIN ra3 + Bomopona?

A) 3; B) 4; O 5; D) 6

7. Yemy paBHA NMPOLEHTHAS J0JIsI BOAOPOAA B COCTaBe BOAbI?

A) 11,11; B) 22,22; C) 8,96; D) 12,12.

8. OnpenennTe cpeaHIO MOJEKYJISPHYI0 MACCY «TPEMYYero rasa».

A) 1; B) 2; O 12; D) 16.

9. Kakumu cioco0amu noJIy4aioT BOAOPOJ B XUMHYECKOI JadopaTopun?

A) BO3IENCTBYSl HA LIMHK COJISTHOM KMCJIOTOM;

B) HarpeBaHueM BOJBbI;

C) BO3ACHCTBYS HA MeJb COJISTHOM KUCIOTOM;
1) pasznoxeHueM meTajia.

9. B npoMbINJIEHHOCTH BOAOPOJA MOJYYAIOT MyTEM 3JIEKTPOJIH3Aa BOAbI.
CKOJIbKO KHJIOTPAMMOB BOJIbI OTpPEOyeTCA MJi MoJydeHds 5,6 m> Boaopo-
Jia myTeMm djekTposm3a?  A) 4.5; B) 9; C) 18; D) 36.
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BOJA U PACTBOPDI
§ 27. BOJA KAK CJIOKHOE BEIIECTBO

du3nueckne ¥ XUMHYECKHE CBOMCTBA.
* Booda — oJHO M3 BaKHEHININX XMMHYECKMX COeJMHEHHi, IMHPOKO pac-
NPOCTPAHEHHOE HA 3eMHOM Inape.

Boma — 3T0 ci0XHOE BELIECTBO, COCTOSIIEE M3 IBYX aTOMOB BOHO-
poJa U OJHOTO aToMa KKMCJIOpoja.

Monekymsapnas ¢dopmyna Boasl — H,O. Atombl Bogopozna o0pasyror
¢ KuciopogHbiM atomoM yroj 104,3°. Monekyasl Boabl B MpUPOAE
CYLIECTBYIOT B acCOUMMPOBaHHOM Buae U obosHadarorcs (H,O)n
(puc.31).

H H

104,3°
O a 0

Puc.31. MonekyasapHoe CTpOEHUE BOJIBI:
a) rpaguyeckoe cTpoeHue; 0) oObeMHOE
CTPOEHME; B) PACIOJIOXEHHUE MOJIEKY P

BOJbI B aCCOUMMPOBAHHOM COCTOAHUU

OTtHocuTeNbHAs MOJIEKYJISIpHAasi Macca BOJIbl paBHA CyMMe OTHOCH-

TEJIbHBIX aTOMHBIX MacC BOJIOPOJA M KUCJIOPOJA:
Mr(HO) =2-1+1-16=18.

CnenoBarenbHo, Macca 1 mos Boael — 18 r, a MossipHast Macca BO-
Jbl — 18 1/MOJIb.

@usnueckue cBoiicTBa. Yucrag Boga — mpo3payHas KUIKOCTb
0e3 1BeTa, BKyca M 3amaxa. BKkyc M 3amax Boje INMpuaaloT pacTBOPEH-
Hble B Heil mpumecu. MHorue (pu3MYECKUe CBOMCTBA BOIBI OYEHb
cBoeoOpa3Hbl. [Ipy COOTBETCTBYIOLIMX OOCTOSITEJILCTBAX OHU  SIBJISI-
I0TCSl aHOMaJbHBIMM, T.€. OTKJIOHSIIOTCS OT TpuUBbIYHbIX. Hampu-
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Mep, IUIOTHOCTb BOJABI IPHU TIEPEXOIe W3 TBEp-
ooro cocrossHug (aem, ero xuakocte 0,92 kr/
IM®) B XKMIKOE HE YMEHBIIAeTCsI, KaK y 00Jib-
IIMHCTBA BeIEeCTB, a yBeauuuBaeTcs (puc. 32).
[I1oTHOCTH pacTeT WM MpM HArpeBaHUM BOABI OT
0°C no + 4°C, pgocrturasg CBOEro MakcuMyma —
Ixr/am3 nan 1 r/mi. C pajabHENRIIUM MOBBILLIEHUEM
TeMIIepaTyphbl TUIOTHOCTh €€ CHOBA YMEHbILIAETCSI.

Eme omHO CBOMCTBO BOABI — BTO €€ BBICOKAS
TertoeMKocTh (4,18 xJIx/kr - K) (m1s cpaBHeHUS:

y necka — 0,79; usBectHaka — 0,88; MoBapeH-  Puc.32. Bona u men.

Hoil comum — 0,88; mmuepuHa — 2,43; 3TUIOBOIO

cnupra — 2,85).11oaTOMY BOJAa B HOUHOE BpeMsl WJIM MpPU Iepexoae OT
JIETHETO C€30Ha K 3MMHEMY MEUIEHHO OCThIBAE€T, a B JHEBHOE BpeMs U
MPpU CMEHE 3UMBI JIETOM TaK K€ MEIJIEHHO HarpeBaeTCsl.

Bona 3amepsaer npu gasieHuu 101,3 xIla u temnepatype 0°C (mpu
9TOM Xe Temiepartype el HaurMHaeT Tagte) U npu — 0°C —100°C Haxo-
JIUATCS B XXUIKOM COCTOSTHUU.

Bona, sBiasisick yHUBEpCAJIbHBIM PACTBOPUTEIEM, PACTBOPSIET MHOTHUE
OpraHMYECKME M HEOpraHMYeCcKKe BelleCTBa.

XumMuyeckne cBoiicTBa. MoOJEKyY/Ibl BOAbI OYEHb YCTOMYMBBI K Harpe-
BaHMI0, HO mpu Temmeparype Bboie 1000°C mapsl Boabl HAUMHAIOT pa3-
JlaraTbCsl Ha BOJOPOI U KMCJIOPO.:

2H,0 = 2H, + O,.

Peak1iioHHas crmocoOHOCTh BO/IbI OYEHDb BEJIMKA.

AKTHUBHBIE  Me€TaUlbl, B3aMMOJCHCTBYS C  BOJOM,  BbIAENS-
10T U3 Hee Bogopona. OOpa3oBaBuIvecs] B pe3yib-

TaTe TaKOro B3aMMOICHCTBUSI BELIECTBA HAa3bIBa-
1oTca  ocHoBaHMsIMM. I'mapokcua Hatpus NaOH
(puc.33), rtugpokcua xamusi — KOH, rugpokcung
Kanpimsa — Ca(OH), — ocHoBaHus:

2Na+ 2H,0 = 2NaOH + H,;

Ca+ 2H,0 = Ca(OH), , + H,1.

[Ipy B3auMomeCTBUM C BOOOM OKCUAOB MHOIMX
METaJJIOB M HEMETALJIOB 00pa3yloTcsl OCHOBAaHMSI U Puc.33. Boscii-

KUCJIOTBI. CTBHE HATPUS HA
CaO + H,0 = Ca(OH),; SO, + H,O = H, SO,. BOJLY.
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Hexotoprie coiu 00pa3yloT ¢ BOAOI cOeAMHEHUs], Ha3blBaeMble Kpu-

cmaaiozuopamamu.
CuSO, + 5H,0 = CuSO, - 5H,0.

Harperoe xene3o BcTymaeT B peakiuio ¢ IapaMyu BOJIBI:

3Fe + 4H,0 = Fe,SO, - 4H,1.

Boma kaTtanmsupyeT psio XMMUYECKHMX IIPOIECCOB: MPHU OTCYTCTBUM
MapoB BOJAbI «I'PEMYUMii ra3» He B3pPbIBACTCS Jaxe IMPU BBHICOKON TeM-
neparype, yrapHblii ra3 He TOPUT B KMCJIOpoOne, HaTtpuil u ¢ochop He
OKUCIISIOTCSI Ha BO3AyXe, HE B3aMMOJACHCTBYIOT C XJIOPOM M HE TPOMC-
XOIUT TPaBJICHUS CTeKJIa PTOPUCTBIM BOIOPOIOM

KnioueBsie cioBa: Boga, MoJjieKyJa BOIbI, MOJSIpHAsl Macca BOJbI, I'pa-
(pnyeckoe cTpoeHUe, 00BEMHOE CTPOEHUE, ACCOLIMMPOBAHHOE COCTOSI-
HHUe, MOJISIpHasl Macca BOXBI, Jiel, rmap, aHOMaJbHbIe CBOMCTBA, TUIOT-
HOCTh, TETUIOEMKOCTb, KPUCTAJIJIOTUAPATHI.

Bomnpocsr n 3axanus:

1. OnpenenuTe MIOTHOCTH IAPOB BOIBI IO BOAOPOY.

2. Kak MOXHO OITpefieJIUTh 3JIEMEHTHBIN COCTaB BOIbI?

3. Ilpu pasznoxeHuu Boabl obpasyercs 8 T Bomoponaa. CKOJBKO KUCIOPO-
Ja BBIACJSIETCS TIPU 3TOM?

4. Kakoit 00beM Bojopoga M  KHUCIOPOJA, WM3MEPEHHBIX IPU

HOPMAJIbHBIX YCIOBMSIX, HEOOXOAUMO i1 00pa3oBaHus 7,2 T BOABI?

. PacckaxmnTe o ¢pmn3nuecknx cBOMCTBAX BOMILI.

. Kakumu xummyeckumm cBoiicTBaMu o0JamaeT Boga?

7. Hanuinurte ypaBHEHMSI peakiMii B3aMMOIEWCTBUS C BOMOKM CIEIyIO-
mmx sewects: K,O, BaO, P,O,, SO,, Ca, K.

8. B aomHbIX OacceiiHax (o3epax, MOpsSIX U OKeaHax) BoJa ABUXKETCS B
BepTUKaabHOM HampaBieHuu. [louemy? OObICHUTE OTBET Ha OCHOBE
AHOMAaJIbHBIX CBOMCTB BOIBI.

SN D

§ 28. PACITPOCTPAHEHUME BO/JbI B ITPUPO/IE.
EE 3HAYEHUE JJI1 XKUBBIX OPTAHU3MOB.
NCIIOJIb3OBAHUE

Tpu yeTBepTH MOBEPXHOCTU 3€MHOTO IlIapa MOKPHITO BOAOI B BUIE
OKeaHOB, Mopeii, o3ep, pek.Boaa pacnpocTpaHeHa B atMocdepe B BUae
MapoB, Ha TOPHBIX BepLIMHAX M TOJI0OCAaX — B BUJE JIEAHUKOB U CHeEra.
CylIecTBYIOT TaKKe IOI3eMHBIC BOIBI, YBIAXHSIOLINE ITOYBY U TOPHBIC
MTOPOJIBI.
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Oo6beM Muposoro okeaHa cocrasister 1,35-10° km?. Ha Hero mpuxo-
mutest 97,2% Bceit Boanl Ha 3emiie. Boma B Buje JIEAHUKOB Ha ITOJTIOCAX
Y TOPHBIX BeplIuMHax coctapiseT 2,1%, moa3eMHble I'PYHTOBBIE BOIbI U
npecHas Boga pek u ozep— 0,6%, xononesHas u cojeHasg Boga — 0,1%.

B Mopsix 1 okeaHax 3eMHOTO IIapa coaepxXurtcd okosio 1,4 miapa km?
BOJIBI;

B JIeAHUKAX (mpecHas Boga) — Oosiee 30 MJIH KM?;

B peKax M o3epax (IIpecHas BoJa) — OKOJIO 2 MJIH KM?;

B atMocdepe (B Buae mapa) — 14 ThIC.KM?, a Takxke BOJa BCTpeyaeT-
Cs1 B COCTaBe MOYB M MMHEPAJIOB.

Boga comepxxuTcst B TKaHSX, KJIETKax XXMBBIX opraHu3MoB. Hampu-
Mep, okoino 65% Ttena uenoBeka coctamisger Bopa. [loreps 10—12%
BOJIbI OPTaHU3MOM YeJIOBeKa BeleT K ero rudenu. Boga nmeer orpomHoe
3HaUYe€HUE B XXM3HU PACTEHMI, XMBOTHBIX U Jtozaeid. [1Io coBpeMeHHBIM
MpEeACTAaBICHUSAM, ITPOUCXOXACHNUE M Pa3BUTHUE XKU3HU Ha 3emje ObLIO
CBSI3aHO C MOPEM.

AHoMmanbHbIe (DU3MUecKre CBOIMCTBA BOAbI MMEIOT BaXXKHOE 3HAUYEeHUE
B 00ecCIeyeHNH XMU3HEHHBIX mpoleccoB. Eciy Obl MIOTHOCTh BOABI MPU
Mepexoe M3 XUIKOTO COCTOSIHUSI B TBEpPAOE M3MEHSIACh TaK Xe, KaK U
y APYTUX BEIECTB, TO C MPUXOIOM 3MMbI TOBEPXHOCTh BOIbI, 3aMep3asi
npu 0°C, ocenana O6bl HUXE U ycTynaja Obl CBO€ MECTO 0oJjiee TEIIoMY
CJIOI0, KOTOpPBIM TakxKe 3amep3al Obl M ocegan Ha AHO.Takum oOpa3om
BCSI BOJa IIpeBpaTUIach Obl B Jied M MHOTME (DOPMBI KU3HU MPEKpaTHIN
OBl CBOE CYILIECTBOBAHMUE.

Ho 10, uto Boma mpu +4°C o6namaeT MakKCMMaJbHOU IJIOTHOCTHIO,
HE JaeT MPOMUCXOAUTh TMOAOOHOMY SIBJIEHWIO, TaK KakK o0JagalolIuii
MEHBILIEH TIJIOTHOCTBIO JIE[ OCTaeTCs Ha TMOBEPXHOCTH BOABI U TPEHO-
XpaHsIeT OT 3aMep3aHus 0oJiee TIIyOOKHE TEIUIbIE CIIOU.

Bopa BeimosHsSIeT crien(UYECKy0 poJib TEPMOPETYJISITOpa U TEM ca-
MBIM 00ecreunBaeT HOPMAJbHYIO XU3HEICSTEIbHOCTh HA TTOBEPXHOCTHU
3emun. BogHble pecypchbl 3eMHOTrO 1Iapa MOTYT OBITh KaK COJIEHBIMM,
TaK U MPECHBIMM, HO BCE OHM MMEIOT BaKHOE 3HAYEHMUE JUISI TTPOMBILII-
JIEHHOCTH.

[TpoMBIIIEHHOCTh TIPUCIIOCOOJIEHA UISI TTOTpeOJIeHUsT B OCHOBHOM
npecHoli Boapl. [Io uMerommnmMcst cBeieHUsSIM, B TOA Ha OJHOTO KUTEJIS
maHeThl npuxoautcs: B cpeaHeM 8000 71 BoAbl. DTO KOJUUYECTBO BOJIbI
HCTIONB3YeTCS KaK B OBITOBBIX, TaK B CEIbCKOXO3SIMCTBEHHBIX M TTPOMBI-
HUIEHHBIX LEISIX.
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Tonpko 10% pacxomyemMoil BOObI IIPUXOAUTCS Ha OBITOBBIE PACXOJBI,
a OCTajJbHOE KOJMYECTBO 3aTpauMBaeTCsl Ha MPOMBIIUIEHHOCTh U CEJlb-
ckoe xo3sicTBo. g nmoaydyeHust 1 kr caxapa Heooxoaumo 400 1 BOIBI,
a1 oopadborku 1 kr 3epHa — 1500 y1, a a1 moaydyeHus 1 Kr CMHTETH-
YeCKOM pe3rHbl HeoOxoaumo rpumepHo 2500 1 BOIBI.

B npoMblIIJIEHHOCTH BOJA B OCHOBHOM MCHOJIb3YETCS KaK pacTBOPU-
TEJb, OXJIAIAUTE]Ib U OUUCTUTEIND.

[IpecHas Boga IIMPOKO MCIIOJB3YETCS B CEJIBCKOM XO3SMCTBE IS
MOJIMBA TIOJIE U MUThSI B KUBOTHOBOJICTBE.

[ToBcemecTHOE MCMONIB30BAaHME BOJBI B MPOMBILUIEHHOCTU CBSI3aHO
¢ mpoOyieMaMy BO3HUKHOBEHMSI CTOUHBIX BOJA M 3arpsI3HEHUS OKpYyXa-
o1iei cpeasbl. [l pereHus 3Tux Mnpo0jeM HeoOXOOIUMM KOMILIEKCHbIN
TTOJIXO/I.

* He 3a0bIBaiiTe, 4TO BOJa ABJIsAETCA OECIEHHBIM OOraTcTBOM!

KmoueBbie cioBa: cojieHas Boga, IIpecHas BOXA, BOMHBIE PECYPCHI,
CTOYHBIE€ BOIBbI.

Bomnpocsl u 3axanus:

1.Yem Bombl MupoOBOro okeaHa OTIMYAIOTCS OT BOJM IOJISIPHBIX JIETHU-
KOB?

2. Yto BbI MOHMMAETEe MO TEPMUHOM «IIpecHasi Bojia»?

3. Ucnonn3ys nHGpopMaIuio 0 poju BOAbl B XKU3HEACATEIbHOCTH YeJIO-
BeKa, MOJATOTOBbLTE KPACOUYHbINM OYKIeT (PUCYHOK).

§ 29. MEPBI 110 COXPAHEHWIO BOJIHbBIX
PECYPCOB OT 3AI'PA3HEHUA. CIIOCOBbI OYUCTKH BO/IbI

Kak M3BeCTHO M3 MpeablAylIeil TeMbl, BOJAa — CaMO€ pacIpocTpa-
HEHHOE B Mpupojae BeuiecTBO. OQHAKO IMpecHasl 4ucTasli Boja, MPUIof-
Has JUIS TIMTBSI, COCTAaBJISICT JIUIIb 1% OT CyIIECTBYIOILEH B MPUPOIEL
Boabl. CoryacHO pacuetam, B OymylieM Iepea 4eJOBEYeCTBOM CTaHET
npobaeMa aeuuuTa NPecHOR BOABI.

J1s1 Xu3HenesITeIbHOCTU (T.€.1J1s1 OBITOBBIX HYXI, CEJIbCKOTO XO3Sii-
CTBa U MPOMBIIUIEHHOCTH) UCIIOJb3YIOT BOAbI 03€p, PEK, IMOA3EMHbIC
BOIbI M BOJbI MCKYCCTBEHHBIX BOIOeMOB. 11 BomoobeceueHus: 60J1b-
110€ 3HAYEHUE MMEET COXpPaHEHME YMCTOTHI BOIAbI, KOTOpasl 3arpsi3HseT-
cs1, TIPOXOJSI Yepe3 CUCTeMY KaHAJIM3allMOHHBIX CeTel, MPOMBIIIIEHHBIX
MPEANpPUITUIA, TMOABEPrasch «00pabdOTKe» ITyTEM CMbIBAa XMMMUYECKUX
CPEICTB C IIOJIEH.
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He monyckaiite copoca B Boay pa3nuyHbIX otxoa0B! He Xxrute cyxyio
JIUCTBY! DTUM BBI 3alLIUTUTE ceOS U POIHYIO MPUPOAY.

Hng obecnieyeHus JioAeil YMCTOM MUTHEBOM BOJOW MPUpPOAHAs Boaa
M3 OTKPBITBIX BOIOEMOB, COAEpPXKalllasd pa3JdyHbIe COJM, Ta3bl, OakTe-
pUM U BUPYChI, a TaKxK€ MEXaHWYECKME MPUMECHU, TOABEPracTcs TPeX-
CTaAUITHON OYUCTKE.

Ha nepBoii cranumu Boga METOAOM KOAryJsSIUMM OYMILAETCS OT MeXa-
HUYECKUX MTPUMECEN U MYTH.

Ha BTOpoii craguy Boga, OYMILEHHAas OT IpuUMeceid, (uiabTpyeTcs
C MOMOIILIO YMCTOrO MeCKa U OUMIIACTCSI OT KOJUIOMAHBIX MpUMeceil u
BPEIHBIX MUKPOOOB.

Ha tpereit cramuu oTduiabTpoBaHHas IpoO3payHasi M YKUCTasd BOIA
obpabatbiBaeTcs xjopoM. [locie Takoit cTepuan3alu BOAy MOXHO IO-
JaBaTh MOTPEOUTEISIM.

* CornacHo ganHbpiM BceMHpHO# oOpraHu3anuM 37paBOOXPAHEHHS, HA
ceroaHsmHmii neHp 1,2 MUWLIMapaa 4YeJOBeK B MHpPE HEI0CTATOYHO
o0ecneYeHbl YMCTOM MUTHEBOM BOJIONM.

« K 2050 roxy 75% nacenenuss 3eMJH MOTYT MCHBITBIBATb HEAOCTATOK
B YMCTOM NMUATHEBOW BOJE.

KnoueBnbie cioBa: BojgooOecrieyeHUe, BOIOEM, CTOYHbIC BOABI, Iie-
COK, (WIBTP.

Bonpochl 4 3aaaHus:

1.Yto BBI MOXeTe MPEATOXHUTD UII COXPAHEHMST YMCTOThI BOIOEMOB?

2. Kakue oyucTHbIe COOpYXeHHUs M BOJOEMbl UMEIOTCSI B MeCTe Ba-
mero mpoxuBaHusi? Pacckaxure o HUX.

§ 30. BOJIA — OJIMH M3 JIVUIIIUX PACTBOPUTEJEMN.
PACTBOPUMOCTD

Boma umeer orpomMHoe 3HayeHME B XXU3HM U IPAKTUUYECKON Jes-
TeJIbHOCTU yesioBeka. [Ipoliecc ycBOeHHMsI MUILM CBSI3aH C IEPEBOIOM
MUTaTEIbHBIX BEIIECTB B pacTBOPMMBbIE (hOpPMbI TTOCPEACTBOM BOIbL. Bece
(busmonornyecky BaxKHbIC XMIKOCTU (KpOBb, JUM@a W Ap.) — BOIHLIC
pactBophl. BocHOBe MHOrux cep npou3BOACTBEHHON AESATEIbHOCTU Jie-
3KaT MPOLECCHI, B KOTOPHIX UCIIOIb3YIOTCSI BOAHBIE PACTBOPHI.

+  2Kuakue pacTBOpbl — 3TO XKHJIKHE FOMOreHHble (OJHOPOJHbIE) CHCTE-
MBI, COCTOSINHME W3 ABYX WM 00Jiee KOMIOHEHTOB.
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O6mag nosepxHocTh 3emun coctapigeT 510100000 km2, 375000000
KM? 13 HUX MOKPBITO BOAOI. Macca okeaHMYeCKMX M MOPCKHUX BOJA CO-
CTaBJIsIeT (He YUMThIBasl pacTBOpeHHbIe B HUX conu) 1,4-10'8 T, mpecHoii
BOABI CylIM U JeIHUKOB — 4:10 T; BOAbI, BXOISIIEH B COCTaB KMBBIX
OpPraHM3MOB, MOYBHI U TOpHBIX mopoa, — 1017 1. BTene yenoseka Be-
com 70 Xr comepxutrca 49 Kr BOIbI, Te€Ja HEKOTOPBIX MEIy3 COAepXKaT
98% BOMbI.

B npupone Boga LIMPOKO pacnpoCTpaHEHAa B BUIE PACTBOPEHHBIX B
Helt coneid. Takue pexu, kKak I'anr wim Mwuccucunu, pacTBOPSIIOT 10
100MH T coseit B roJ, a Bce peKud Mupa — 2,735MJIpA T coseid.

IToutu Bce BeliecTBa pacTBOPSIOTCS B Boae (puc.29): HEKOTOphIE —
OUYEHb XOPOILIO, APYTUMe— CPelHEe, a OCTalbHbIe — ILJIOXO.

ITpoxonst yepe3 HUXHUE CJIOM aTMOCQEpbl, IO0XAEBas BOJA MOXET
PacTBOPUTH 3HAYUTEIBHOE KOJMYECTBO Pa3IMYHbIX BewlecTB. [Ipyu BbIima-
puBaHuu 1000 r moxaeBoit BOAbl OCTaeTCsl 3—5 I TBEpAOro OCaaKa.

PacTBopeHHbIE M TOMAaBIIME B IMOYBY BEIIECTBA, XMMMUUYECKU B3au-
MOAEHCTBYSl ¢ KOMIIOHEHTaMHM MOYBBI M TOPHBIX MOPOJ, AKTUBHO y4Ya-
CTBYIOT B HEMPEPBIBHOM ITIpoliecce 0Opa30BaHMS MOYBBI U MMHEPAJIOB,
pa3pyllIeHKs] TOPHbIX TOPO/I.

Boma — yHuBepcanbHbBI pacTBOPUTENIb, KOTOPBIA MOXET PAaCTBO-
pATb U ra3bl (KUCIOPOI, BOIOPOA, VIJIEKMCIBIN Ta3 W 1Ip.), U XUIKO-

CTU (CIUPT, KUCIOTHI W Op.), U TBEpAbIC
BelleCTBa (COJMM, MUHEpAJIbI U 1p.).

+  CpnocoOHOCTb BemecTBa PacTBOPATHCS
HA3bIBAETCSI PACTBOPUMOCTBIO.

Hanpumep, nmonabarogaemM pacTBOpeHNe
caxapa B Boae (puc. 34). Ilpu KoMHaTHOI
temneparype (20°C) B 100 r Boabl MOXET
pactBoputhes 200 T caxapa. bosabiiee ko-
JIMYECTBO caxapa IpuU BTOH TemIeparype
He pacTBopuTcs. Takoil pacTBOp Ha3bIBaeT-
CS1 HACBHIIICHHBIM.

Mepa pacTBOpUMOCTH oOmpeJeser-
cA KOJIMYECTBOM BeMIECTBA B HACHINIEHHOM
pacTBope NpH onpeaeeHHbIX YCIOBHSIX.

*  PacTBopuMocTb ompereisieTcsl pacTBo-

Puc.34. PacTsopenue penueM BemectBa B 100 r pacTBopures.

caxapa B BOzie
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Ecau B 100 r pactBOpuTENs pac-
TBopsieTcsl OoJibiie 10r BeliecTBa, TO
OHO CYMTAeTCs XOpOIIO PacTBOPU-
MbIM, eciM MeHblie 10 T — Mmajo-
pacTBOpUMBIM, eciu MeHbiue 0,01r—
MPaKTUUYEeCKU HEPACTBOPUMBIM.

PacTBOpMMOCTh MHOTMX TBEPIBIX
BEIIECTB BO3pacTaeT C TOBBIILIEHUEM
TeMIIepaTyphl. DTy 3aBUCUMOCTb MOXHO
MPeICTaBUTh B Buje rpaduka (puc.3)).

Hanpumep, pacTBOpUMOCTb COJIU
IIpyA  ONpPEAEJICHHOM  TeMmeparype
paBHa 30. D10 3Haumt, yto B 100 T
BOJIbI MOXET PaCTBOPUTHLCS TIPU OIpe-
neaeHHoi Temmepatype 30 T cojiu.

CnenoBaresbHo, HACBILIEHHBII Temneparypa, °C
TpY. OTPENIEIEHHBIX YCIOBUAX PACTBOD  pye 35 Kpusbie pacTBOPHMOCTH
BEILECTBA MyTeM ITOBBILICHUSI TEMIIe- PATMUHBIX COeli
paTypbl MOXHO TPEeBPAaTUTh B HEHACHI-

LIEHHBIM pacTBOpP, M HA0OOPOT, IMyTeM IMOHMXEHUSI TeMIlepaTypbl HEHa-
CBIILIEHHBIN pacTBOP MPEBPATUTh B HACBILLIEHHBI.

PacTBOpMMOCTb Ta30B IpU TMOBBLIILIEHUWM TEMIIEpAaTyphl YMEHBIIACT-
cs1 (IpU KUIISIYEHUM BOJbl PaCTBOPEHHBbIE B HEW rasbl Bbiaessiorcs). Ho
MOBBILICHWE JaBJIEHUSI MPUBOAMT K BO3PACTaHUIO MX PAaCTBOPUMOCTH
(oTKpbIBasi OYTHUIKY MHHEpPaJbHOW BOABI, Mbl YMEHbIIaeM JaBJeHNUE
BHYTPU COCYAa, U TO3TOMY PacCTBOPEHHBIN B Hel YIJIEKUCIbI ra3 Ha-
YMHAeT MHTEHCUBHO BBIIEISTHCS).

Ilpumep 1. Ilpu BoimapuBaHuu 500 I HACBILLEHHOrO PAcTBOpa IpuU
200C nmoayyeHo 120 r comu HuMTpaTta Kanus. Haiinure pacTBOpMMOCTb
HUTpaTa Kajaus Mpu 3TOM TeMIlepaType.

Pewenue: 1) Haxoaum Maccy pacTBopuMoro u pactBoputenst B 500 r
pacTBopa:

m (pactBopumoro)=120 r, m (pactBopuresi)=500-120=380r;

2) npu pactBopeHuu 120 r pactBopumoro B 380 T pacTBOpuUTENs
oOpa3oBajicsl HachIlllEHHbI pacTBOp. Haxomum pacTBOpMMOCTH pacTBO-
pumoro (KNO3) B 3TOM HachILLIEHHOM PacTBOpE:

Pacmeopumocms, e/a
Pacmeopumocms, 2/a

100-120
{B 380 r Boabl pactBopuiioch 120 r conu, X= 320 =31,6r
B 100 r BOIBl — XT COJIH,
OrBer: 31,61
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Ilpumep 2. PactBopumocTts xiopuaa 6apust pu 40 oC pasHa 50 oC.
CKosIbKO BOABI MOTPeOyeTCs 11 TOrO0, YTOOBI pacTBOPUTH 125 T XJ10-
puaa 6apust Ipu 3TOM TeMIlepaType M MOJYYUTh HACBIILIEHHBIN pacTBOp?
Pewenue: 1) pactBopumocTtb xjaopuaa 6apus npu 40 oC pasnHa 50,
T0 ecTb B 100 T Boabl MOTYT pacTBOpUThCS S0 T xjaopuaa 6apus;
2) cocTaBjsieM MPOMOPLUIO:
s pactBopeHus 50 r BaCI2 nyxHo 100 r Boabl,
st pactBopeHust 125 BaCI2 — ? r Bogpl,

125-100

X= 50 =250 r OrBeT: 250 T BOIBI.

KnioueBbie caoBa: yHUBEPCAJIbHBIA pPacTBOPUTEIb, PACTBOPUMOCTb,
pacTBOp, HACHIIICHHBIN PacTBOP.

Bomnpocs! n 3axanus:

1. CKonbKO caxapa OCTaHeTCs Ha JHE cocylda NMpu BbimapuBaHuu 660 T
€ro HachIILIEHHOTO pacTBopa?

2. KakuMu myTaMy MOXHO MpeBpaTUTh HachkimleHHbIH mpu 10°C pac-
tBOop KCl B HeHacChILIEHHBI?

3. PactBopuMocTtb HuTputa HaTpus nipu 10°CpasHa 80,5 r. CKonbKO HU-
TpUTa HaTpUsI MOXKeT pacTBOpUThCs B 500 I BOOBI IIPU TeX XKe YCIO-
BUSIX?

§ 31. PACTBOPbBI

« PacTBOp — 3TO OIHOpOJAHAS CHCTEMA, COCTOAMAS M3 PACTBOPHTENS,
PACTBOPEHHOTO BEMIECTBA M MPOJAYKTOB HX B3aHMOJEHCTBHS.

BeuiecTBo B pacTBope M3MEIbYEHO IO MOJIEKYJ WJIM aTOMOB M paB-
HOMEPHO pacCIIpENEeIeHO MEXIy MOJIEKYJIaMUu pacTBoputesis. Harpumep,
CIIUPTOBBIM PAcTBOp #oJa B amnTeKax MPEICTaBISIET COOOM MOJIEKYJIbI
7ioa, pacnpeneseHHbIe MEXIY MOJIEKYJIAMU CIUPTA. DTO pacTBOpP, HU-
Yero He OCTaBisIolMiA Ha GuibTpe. Takre pacTBOpbl Ha3bIBAIOTCS HC-
TUHHBIMU.

PactBopbl OBIBAIOT XUAKMMM, TBEPABIMU U ra3000pa3HbIMU. [Iprme-
paMy XUIKWX PaCTBOPOB MOTYT OBITh BOIHBIE PACTBOPHI COJIM, Caxapa,
CIIMPTA; TBEPIABIX PACTBOPOB— 30JOTOMETAJUIMYECKUE MBIEIUSI, CILIaBbI
TUAMNA TIOPATIOMUHUS; Ta3000pa3HbIX PaCTBOPOB — BO3AYX WIM [IpPYrUe
CMECH Ta30B.
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IIpn oGpa3oBaHMM PACTBOPOB HAOMIOAAETCS BbIAEJICHUE WM IOLJIO-
LIEHUE Teria. PacTBOpbl MOIYT XOpPOIIO MPOBOAUTH WJIM HE IPOBOIUTH
BJICKTPUYECKUIA TOK.

PacTBOpbI 00J1agal0T CBOMCTBAMU KaK MEXaHMYECKMX CMeCEi, TakK U
XUMMWYECKUX COeAMHEHMI (Ta01.8).

[Ipu mpakTMyecKoM MPUMEHEHUH PAaCTBOPOB BaXXHOE 3HAYEHUE MMeE-
€T TOYHOE OIlpeAe/ieHHe KOJIMYeCTBa BelleCTBa, PaCTBOPEHHOIO B 00-
€M Macce pacTBopa.

CocraB pacTBopa (B YaCTHOCTHM, KOJMWYECTBO PACTBOPEHHOIO BEIlE-
CTBAa) MOXHO YCTAHOBUTbH Pa3IMYHBIMU CIIOCOOAMM M BBIPA3UTh B pa3-
MEPHBIX BeJIMYMHAX (KOHLEHTPALUSIX).

Korga peub umer o KOMIIOHEHTaxX pacTBopa, ITOA HUMM IOApa3yMe-
BaIOTCSI YACTBIC BEIIECTBA, MPU CMEIIMBAHUM KOTOPBIX 00pa3yercs pac-
TBOp. [Ipn 3TOM OGOJIBIIIEE KOIMYECTBO BEILIECTBA MPUHUMAETCS 3a pac-
TBOPUTEJIb, a MEHbIIEe — 3a PaCTBOPEHHOE BELLIECTBO.

Tabauya §
CaoiicTBa pacTBOpOB
MexannyecKue cMecH PacTtBopsi XyMHYeCcKHe coeTUHEHHsT
IlepeMeHHBII1 cocTaB IlepeMeHHBII1 cocTaB ITocTosiHHBIN cOCTaB

I1pn obpazoBaHuU He
HabJII0JaeTCsl BblACICHUE
WM TIOIJIOLIEHUE Teria

O6pa3OBaHI/I€ IIPOUCXOOUT C BBIACJICHUEM WU
IOIJIOICHMEM TECILJIa

CocTaBHBIE YaCTU HEJb3S
BBIICTUTH (PU3UIECKUMU
criocobamMu

CocTaBHBIE YaCTH MOXHO BBIIEIUTh (DU3NYECKUMU
criocobamMu

[1pu ob6pa3oBaHUM pacTBOpPA M3 YMCTOM XUIAKOCTU U TBEPIOTO Bellle-
CTBa OOBIYHO 3a PACTBOPUTENIb MPUHUMAETCS XUIAKUI KOMITOHEHT. Ko-
JIMYECTBO BEILECTBA, PAaCTBOPEHHOI'O B PAacTBOPE OIpPEAeIeHHOM Macchl
WM 00beMa Ha3bIBAETCSl €ro KOHLEHTpPALMeil U BbhIpaKaeTcsl B pasiny-
HBIX BeJMYMHAX.

OOGBIYHO B XMMMU KOHLEHTpPALMsI BhIPAXKAETCS:

— B MAacCCOBBIX JOJISIX BEIIECTBA, PACTBOPEHHOTO B OJHOI BECOBOIA
YacTU pacTBOpa;

— B MPOLIEHTaX pacTBOPEHHOIO BelllecTBa, coaepxaierocs B 100 r
pacTBoOpa;

— B MOJSIX pacTBOPEHHOIO BelIeCTBa, coxaepxaiuerocs B 1 1
pacTBopa.
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KiioueBbie cjioBa: pacTBOp, pacTBOPUTENb, PACTBOPEHHOE BEILECTBO,
KOHILIEHTpAaLusI.

Bomnpocs! n 3axanus:

1.Oxapakrepu3yiiTe OHSITUE PacTBOpA.

2. 13 Kakrx KOMIIOHEHTOB COCTOUT pacTBOp?

3.ByeM CXOJCTBO W pa3ivyve PACTBOPOB C MEXAaHMYECKUMU CMECSIMU U
XUMUYECKUMU COEAMHEHUSIMU?

§ 32. MACCOBAA 10JiA, IIPOLIEHTHAA 1 MOJIAPHAA
KOHIOEHTPAIIMA BEIIECTBA B PACTBOPE

Kak yxe ObUIO CKa3aHO NpPU M3YYCHUM MPEIbIAYIIECH TEeMbl, IIpU
onpe/e/ieHUH COCTaBa PacTBOpa HEOOXOMMMO YYMUTHIBATh MPUPOAY U KO-
JIMYECTBO €ro0 KOMITOHEHTOB.

* B XuMHH B OCHOBHOM MO0JIb3YIOTCS HEHACBHINIEHHBIMH PACTBOPAMH.

* HenacblleHHblii pacTBOp — 3TO PacCTBOP, KOTOpbIA NpH JAHHOM
TemMnepaType Npoa0/KaeT pacTBOPATh BENIECTBO.

* Eciu KoJM4ecTBO PACTBOPEHHOr0 BelIeCTBA OYeHb MaJ0, TO TaKOi
PacTBOpP Ha3bIBAETCS Pa30aBJIECHHBIM.

* Ecim K0JM4ecTBO pacTBOPEHHOI0 BENECTBA OyeT AOCTATOYHO BbICO-
KHM, TO TAKOil PaCTBOP HA3bIBAETCS KOHIEHTPUPOBAHHBLIM (pucC. 36).

BxuMuueckoit nmpakTuke A5 BhIpAXXEHUSI KOJMYECTBA PAaCTBOPEHHO-
IO BELIECTBA LIMPOKO MPUMEHSIOTCS CAEAYIOIIME BETUYUHbI:

1. MaccoBas noiad (®) — OTHOIIEHME MACChl PaCTBOPEHHOTO Bellle-
ctBa (m') K Macce pactBopa (m?), BbIpaxarolleecss OObIYHO UYMCIaMU
MeHble 1: o<l; m,

0 m2 .

2. IIpouentHas kounentpamus (C%) — BbI-
paXeHuWe B IIPOLIEHTAX OTHOILEHUS MacChl
pacTBOpeHHOro BeulecTtBa (ml) K macce pac-
TBOpa (m2).31ech Macca pacTBopa IMpUHMMA-
etcs 3a 100%; cnemoBatenbHo, C%<100:

C% =-100% € xu C% = o * 100%.

Puc.36. BsaumozeiicTsue 3. Moasipnas konuentpamms (CM) — or-
LHKA € pacTBOpaMu HOILIEHNE KOJMYECTBA PACTBOPEHHOIO BEllle-

CEPHOM KMCJIOThI M 5 V
pasIaHOI KoHIeHTpam  C1B4 B MOJIX (M) x obbemy pactBopa (V),
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T.e.ecau B 1 1 (1000 M) pacTtBopa pacTBopeH 1 MoJb BellleCTBa, TaKOM
pacTBOP HA3bIBAETCSI OMHOMOJISIPHBIM (1M):

_ m+1000
="y

3necb M — MoJisipHasl Macca BelllecTBa.

Tak kak macca pacTBOpa paBHa CyMME€ MacC PacTBOPMMOIO U pac-
TBOpUTENS, (HOPMYJTY MOXKHO 3aMucaTh B CIEAYIOLIEM BUE:

_ m pacTBOPHUM. .
C% m pacTBOPUM.+ m pacTBOPUT. 100%.

Maccy pacTBOpPOB B CWJIy MX XKUIKOTO COCTOSIHUS JIETYE OINPEACISATh
MyTEM U3MEPEHUS UX 00BbEMA.

[ToaToMy Ha OCHOBE IUIOTHOCTM PAacTBOpa MEPEXOIsIT Ha OObEMHBIC
eIMHULIBI. 3aBUCUMOCTb MEXIY Maccoii, 00beMOM M ILJIOTHOCTBIO pac-
TBOpa COOTBETCTBYET (hOpMYJie:

m= Jp,
I'me m — macca, V' — 00beM, p — IJIOTHOCTb pacTBOpa.

[IpousBonHbie Gopmyiabl uMeloT Bug m = Ve, V =m/p; p = m/V;
3HauuT, 3Hasg, 4YTO Macca pacTBOpa paBHA IMPOU3BEICHUIO ero o0be-
Ma Ha IJIOTHOCTb — m = V'p, MoxeM 3anmcaTb ¢opmynry C%= m,/
m,*100% B cnenyoueM BUIe ¥ UCHOIb30BaTh €€ Ha MPAKTHKE:

C%=m /V*p*100% wm w=m /V*p

SHAYEHUE PACTBOPOB /Ul XKU3HU YEJIOBEKA

PacTBOpBI MMEIOT OYEHD BAXXHOE 3HAYEHME I KM3HU dyeoBeka. Ko-
HEYHO, CaMblii OOJIBIIOM KJIacC pacTBOPOB — 3TO BOIHBIE PACTBOPHI.
Boma B XXMBOM OpraHm3Me 3aHUMaeT 0co00e MECTO KaK PacTBOPHUTEb,
MEPEHOCYNK TUTATETbHBIX BEIECTB, Cpela, 00eCIednBalolias XKu3He-
NEATENbHOCTh M OCYLIECTBIEHUE DPAa3IUYHBIX IPOLECCOB (TaKMX, Kak
peryJsLys TEMIIEPATyphl TeJa, BBIBOJ BPEIHBIX BEIIECTB U3 OPraHU3Ma).

JIBEe TpeTH 4acTH Teja Y4eJOBEKa COCTOAT M3 BOIBI B BUJIE Pa3IUYHBIX
pacTBOPOB: KpOBb comepXuT 83% Bombl, mo3r u cepaue — 80%, Koc-
™™ — 0oKoJ0 20—25%; 80% tena peiobl, 95—98% Tenma memysnl, 95—99%
tesa Bogopocieil, 50—75% Tena pacTeHUiA CyIIM COCTABJISIET BOJA B BHU-
1€ pa3IMYHBIX PACTBOPOB.
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OCHOBHBIM KOMIIOHEHTOM KJIETOK >XMBBIX OPTaHU3MOB SIBJISIIOTCS
BOIAHBIE PACTBOPbI, KOTOpPHIE MMEIOT OrPOMHOE 3HAYeHHE KakK cpeaa
WM HEIOCPEACTBEHHBIM YYACTHUK IPOTEKAHUSI KU3HEHHBIX IPOLEC-
COB, 00ecMeyMBaIOLIMX UX CYLIECTBOBAHUE.

K BaXHOMy MCTOYHMKY HAIIETO MUTAHUS — PACTEHUSIM — BOAA IPO-
XOOUT 4yepe3 MouyBy. OCHOBHBIM YCIOBHEM YPOXAWHOCTU TaKXKe SIBJISIET-
csa Boga. Boga pactBopsier opraHMyeckue M MUHEpaJibHbIE BEIIECTBA B
MOYBE U IMOCTABJISIET UX PACTEHUSIM.

Boma — pactBopurenb, 0e3 KOTOPOro CIOXHO MPeICTaBUTh MPOMBbI-
LIJIEHHBbIE Mpolecchl. Boma sBisieTcsl YHUKAJIbHOW Cpelaoil sl MpoTe-
KaHUsI MHOTUX XMMUYECKUX peakluit. be3 Boabl HEBO3MOXHO ObLIO ObI
OCYILECTBJIATh AYOJ€HUE U MepepadOTKy KOXHU, OTOeIMBaTh U OKpalllv-
BaTb TKAaHU, MPOU3BOAUTH MbLJIO U APYTUE MPOAYKTHI.???

B MenuuyHe Boga NMpUMEHSETCS MPU M3TOTOBJICHUM Pa3IMYHbBIX Jie-
KapCTBEHHBIX paCTBOPOB, KOTOPbIE MCIIOJIb3YIOTCS [JIs JIEUEHUsS] MHOTUX
3a0osieBaHuii. [IpocTtasg MuHepanuM3oBaHHas BoJa IPEACTaBISET COOOM
pacTBOp PA3IMYHBIX LIEJEOHBIX COJIE M MCIIOJb3YETCS B JICUCHUM U
Mpo(UIaKTUKE HEKOTOPBIX 3a00J1€BaHUIA.

BoaHbie pacTBOpbI pa3IMUHBIX BEILIECTB IIMPOKO IMPUMEHSIIOTCS B
TexHuke. HarpumMep, pacTBOpbl KUCJIOT M OCHOBAaHUM MCITOJNB3YIOTCS B
MPOCTBIX SHEPTreTUYECKUX AKKYMYJISATOPaX, MO3BOJSIOIINX O0ECHEeUYUTh
BJICKTPOIHEPTHUE aBTOMOOWIN U IPYIUe CPEACTBA MepeaBUKECHUSI.

I[TomyMoO Boabl MPOYHOE MECTO B XXKM3HU YeJIOBEKA 3aHUMAlOT OEH-
3UH, PacTBOPHI Pa3IMUHBIX CIIMPTOB U OPraHUYECKUX KUCIOT. DTUIOBBINI
CIIUPT IIMPOKO HCHOJB3YEeTCS MPU M3TOTOBJIEHUMM KakK IPOATOBAPOB,
TaK Y JIEKaPCTBEHHBIX MPENapaToB WIM MPUMEHSIEMbIX IIPU OXJIAKICHUU
Pa3IMYHBIX MEXaHU3MOB aHTU(PU30B. Mbl TaKXKe 3HAKOMbI C MCITOJIb30-
BaHMEM O€H3MHA W TOAOOHBIX €My PaCTBOPUTEJIEH B KA4eCTBE CPEACTB
XUMWYECKON YMCTKHU TIPU BBIBOJE MSTEH C OHEXKIbI.

OCHOBY pa3IMYHBIX KOCMETUYECKUX CPEACTB, KPACOK M JIAKOB TaKXe
COCTABJISIIOT PACTBOPUTEJIN.

Bcst Xu3Hb yesoBeka TeCHO CBSI3aHa ¢ PacTBOPAMM.

KiioueBbie clioBa: HaCHIIIEHHBI pPAcTBOpP, HEHACHIIICHHBI PacTBODP,
pa30aBleHHBI PACTBOpP, KOHLEHTPUPOBAHHBIA PAacTBOP, KOHIIEHTpA-
LMsI, MaccoBas JOJIsI, MPOLIEHTHAS] KOHIIEHTPALMsI, MOJIIpHAst KOHLECH-
TpaLus.
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Bonpocs! n 3aganns:

1. O0BsIcHUTE Oe3pa3MepHble BEMYMHBI, BBIpAXKaIollMe COCTaB pacTBoOpa.

2.00bgICcHUTE pa3MepHbIe BEJIMUYMHBI, BBIPAXKAIOLINE COCTaB PacTBOpA.

3. KakoBa mpolieHTHasl KOHIEHTpAIMs pacTBOpa ITOJIYYECHHOTO ITyTeM
pactBopenms 30 r caxapa B 170 T Bombr?

4.BeinmapuBanueM 50 r pactBopa nojydyeHo 10 r cyxoil conu. Onpenenu-
T MPOLCHTHYIO KOHIIEHTPALIMIO PACTBOPA, B3SITOTO [UIS BbITApUBAHMS.

IIpakTnyeckoe 3ansitue 3.

MPUTOTOBJEHUE PACTBOPOB C U3BECTHOM KOHIIEHTPAIIME
PACTBOPEHHOI'O BEIIIECTBA

Puc.37. IlpuroroBieHue pacTBopa BelIECTBa

IIpuroroBjenue pacTBOpa MOBAPEHHOM COJIM.

1. Ing mpurotosiaeHus 50 T pacTBopa IOBapeHHON COJIM ¢ MacCOBOM
nozaeit 0,06 pacCUnTBHIBAIOTCS HEOOXOIMMBIE MAaCChl COJIA M BOIBI.

IIpumeyanue: B 3aBUCHMMOCTH OT BO3MOXHOCTEH J1aDOpaTOpuu MOX-
HO IMPUTOTOBUTH PACTBOPHI Pa3HBIX BEILIECTB C Pa3MYHON KOHLIEHTpa-
e,

2. PaccuntaHHOE KOJMYECTBO COJIM B3BEIIMBAETCS Ha Becax, a BOJbI
— OIpeAesieTcs: ¢ MOMOILbI0 MepHOI mpobupku (puc.37).

IIpumeuanne: BcriomHuTe mpaBuia B3BeLIMBaHWS Ha Becax U M3Me-
peHus 00bEMOB KHUJIKOCTEM.

3. B xon0y HachlmaeTcsl B3BElIEHHAsl COJib, 3aJIMBAaeTCS BOJA U BCE
ATO MEPEMEIIMBAETCS 1O 00pa30BaHUS OJHOPOIHOTO PacTBOPA.

4. T1pUroToBNIEHHBII PACTBOP BHUIMBACTCS B CIIELMUAIbHBINA COCYH, Ha
KOTOPBIN TMPUKIEUBAIOT 3TUKETKY C HAOMUCHhIO (POPMYJIbI COJM, KOH-
LIEHTpaLUUU pacTBOpa Y BpEMEHU MPUTOTOBICHUS.

S.IloaroroBauBaeTcs OTYET O MPOAEIAHHOM padoTe.
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IIpakTHYecKoe 3aHsATHE 6.

2. IPUTOTOBJIIEHUE BOAHO-ITOYBEHHOI'O PACTBOPA N
OIIPEJAEJEHUE COAEPXAHMA B HEM IHIEJIOYUA

ITouBa yamie Bcero MMeeT KUCIYI0 peakluio, W VIS €€ HEeUTpaiu-
3alMUM B CEJIbCKOM XO3SIMCTBE MCHOJIb3YIOT M3BECTb, M30BITOK KOTOPOi
MPUBOAUT K BhILLIEIAYMBAHUIO TTOYBHI.

IIpuroroBjeHne NOYBEHHOTO pacTBOpa

Ha Becax B3BelMBaoOT 0K0JIO 5 T 00pa3ia MOYBbl M 3aChINAIOT B IIPO-
Ooupky. 3arem Tyga npwiubaior 12,5 ma 1M pacTBopa Xxjaopuaa Kaiaus.
[TpoOupKy 3aKpbIBAIOT MPOOKOM M [IJIs JYYILIEro CMELIEHUS BCTPSIXMBA-
I0T B T€YEHME ompeneaeHHOro BpeMeHu. [Ipu 10-MUHYTHOM CTOSIHMM Ha
CTEHKAaX MPOOMPKM OCEHAIOT OCTATKM ITOYBBI, UISI OCAXIEHUSI KOTOPBIX
Ha JHO INpoOMpPKY C PacTBOPOM BpallaloT Mo 4yacoBoil ctpeike. [Tocie
3TOr0 MPOOMPKY OCTABJISIOT YKPEIJIEHHOM Ha IITaTUBE O CJEAYIOIIETO
yTpa.

Ilosrydenue moYBeHHOro pacTsopa myrem (GuIbTPOBAHHA.

T'oroBaT M3 (puABTpOBaNILHOW OyMaru (UJIBTP M BCTaBISIOT €ro B
CTaKaH, YKpEIUIEHHbIA Ha ITaTMBe. MeMIEHHO TMepeauBaloT pacTBOP
13 poOUpKHU B cTakaH.He pacTBopuBIIasicsl B BOAE YacTh MOYBHI OCTa-
Hetcd Ha ¢uiubtpe. [Ipo3paunbiil (puabTpaT, HAXOOSIIUICS B CTaKaHE
U eCTb NMOYBEHHBIA pacTBOp. bepyT oOpasel pacTBopa M OIYCKalT B
HEro KpacHyl M CHHIOIO JIJAKMYCOBYIO OyMaXKy W A€JIal0T BBIBOJABI IO
pe3yabTaTam.

Onpenenenne cpeabl MOYBbI

Yepes neHb B mpoOUpKe 00pa3yloTcsl 0CalOK M HaJA0CAOOUYHBINA CIOM
KUIKOCTU (pacTBOpa), KOTOPBIA C TMOMOIIbIO MUIETKU 5 MJI TEPEHO-
CUTCSA B JIPYIryl0 MpOOMPKY, Kyda OMYCKalOT YHUBEpPCAJIbHYIO MHIMKA-
TOpPHYI0 OyMaxKy. I3MeHeHue 1BeTa MHAMKATOPHOM Oymaru ¢ XeJaToro
Ha MAJIMHOBBII CBUAETEIbCTBYET O ILLIEJTOYHOI Cpe/lie MOYBHI.

PEIITEHUE 3AIAY 110 I'JIABE IV

Haxoxnenne MaccoBoii 101 (MPOIEHTHOr0 COAEPXKAHHS) PACTBOPEHHOIO
BemecTBa

1. KakoBa KOHLEHTpalusl pacTBOpa, IMOJy4eHHOro cMelieHuem 50 T
noBapeHHo conu ¢ 450 r Boabl?
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Pewenue:
HaiineM npolieHTHYIO KOHIIEHTpAILIMI0 PacTBOPEHHOrO BEIEeCTBa II0
(popmyie:

m
e
C%——m2 100%

JInst 3TOrO0, CIOXMB Macchl coid M BoAbl — 50 u 450 r, monyyum maccy
obpazoBasuierocs pactopa — 500 r.

m 50
m,= 50, m,= 450+50 = 500, C% =m—1-100 =300 " 100 = 10%.
2
Otrset: 10%.

2. KoHueHTpauus cojieii B BoJe HEKOTOPBIX 03ep 03 ApalibCKOro
Mopst cocTaBisieT 4%. Kakoe KOJIMUYECTBO COJIM OCTaHETCS IpPU BhINa-
puBaHuu 10 Kr Takoit 03epHOI BOIbI?

Pewenue:

1-1 cnoco6. 4%-wupiii pactBop — 3T0 3Ha4uT, 4To B 100 T pacTBo-
pa conmepxutcs 4 r conu (B 100 xr pactBopa 4 kr coau). Eciu B 100 kr
pacTBopa coaepxurcs 4 Kr coau, To B 10 Kr pactBopa — X.

10-4
X= 00 = 0,4 xr uium 400 r.

OrBer: 0,4 xr umu 400 .

m
2-ii cnoco6. V13 dopmynst C% = —1 + 100% crenyer:

m
ml'C% 10-4
ml = 100% — 100 0,4 xr wim 400 T.

OrBeT: 0,4 xr wm 400 r.

HaxoxieHue MOJSIPHOCTH PACTBOPEHHOrO BENIECTBA B PACTBOpE
onpezeeHHoro oorema. MossipHasi KOHIIEHTPALMS

1. B2 1 BomHOro pacrBopa TMIPOKCHIA HATPUSI COAEPKUTCS 16 T
NaOH.Paccuuraiite MOJsIpHYIO KOHLIEHTpALMIO 3TOrO pacTBopa.

Pewenue:

1) M (NaOH) = 40.1 mone NaOH — 40 r.3nauur, M(NaOH) =
40 t/MOIb;

2) ecm B 2 11 (2000 mur) pactBopa comepxurcst 16 T NaOH, To B
1 1 (1000 M) pactBopa — 8 r NaOH;
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3) copepxanue B 1000 mu pactBopa 8 T mim 0,2 Mo ( 4—80 =0,2)

NaOH rosoput o ToM, uto oH 0,2M wmiu ero koHueHTpauus — 0,2 MoJb/I1.
DTy 3agayy MOXKHO pEILIUTh, HE BBIMOJIHSIS ACHCTBUE 2) Ha OCHOBE
(opMynbl M TaHHBIX, MIPUBEACHHBIX B YCJIOBUM:
_ m-1000 _ 161000 )
Co= 37~ 402000 ~ 02 Momb/1

OTrBerT: 0,2 Monb/a win 0,2M.

2.Ckoabko conu HeobxoauMo st mpurorosiaeHust 500 ma 2M pac-
TBOpa xJiopuaa Kanblus? Kak MOXHO MPUTrOTOBUTh TaKOM pacTBOp?

Pewenue:

1) M (CaCl)) = 111 r/moib;

2) 2 moma CaCl, = 222 1,

3) 2 Monb/a 3Hauut, uyro B 1 1 (1000 M) pacTtBOpa COAEPKUTCS
2 Mo, 1.€.222 1 CaCl,.

Tenepb ompenenauM, CKOJbKO COJM HEOOXOAMMO JJIsl MPUTOTOBIIE-
Hust 500 ma pactBopa. Eciu B 1000 mu comepxurtcs 222 r coiu, TO B

500 M1 — x. B 500-222
= 71000
OTrBeT: I11T.

4) 111 r CaCl2 B3BelIMBAIOT HA BeCax M HACBHINAIOT B MEPHYIO KOJIOY
Ha 500 mui.IToHeMHory K coiu m100aBISIOT BOLY 0 MOJHOTO €€ PacTBO-
penus. ITocae pacTBopeHus coim KO0y 3amoaHsaoT 10 MeTku (500 mur)
BOJOI1. PacTBOp XOpolI0 mepeMellnBaT, BbUIMBAIOT B COCYH C 3TUKET-
KOM M 3aKPBIBAIOT €r0 TOPJIbIIIKO KPBILIKOW WX MPOOKOA.

=111.

331!3‘11/1 JJIA CAaMOCTOATECJIbHOIO PEIICHUA

1. B anrekax npomaercst 10%-Hblii ciupToBHIil pacTBOp ioma. CKOJIbKO
iioma ¥ pacTBOpUTENS HeoObxoauMo aisg mpurotosieHus 500 r Tako-
ro pactsopa?

2. PaccumTaiite Maccy ocagka, oOpa3sylollerocss Mpy B3aUMOICHCTBUU
200 r 7,1%-Horo pactBopa cyiabdara HaTpusi ¢ U3OBITKOM pacTBOpa
xJiopuja d6apus.

3. Ckonbko cyiabdara alioMUHHUS HEOOXOAMMO B3SITh JUISI MPUTOTOBJIE-
Hust 51 0,1M pacTBopa 3T0M con?

4. PaccumTaiite MoJsipHyI0 KoHIeHTpaunio 10%-Horo pactBopa a30THOI
KUCJIOTH (TIoTHOCTH 1,056 1/cMm3).
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5. Haitnure maccoByio nomo (%) comu B pacTBope, IMOJYYEHHOM IPHU
cvemreHnu 200r 10%-noro pactBopa comm ¢ 300 1 20%-Horo pac-
TBOpPA TOM K€ COJIN.

6. 5 T MoBapeHHO# coyu pacTBOPWIM B 35 T Bombl. OTNpenemTe Macco-
BYIO JIOJII0 paCTBOPMMOIO B 00pa30BaBLIEMCSI PAaCTBOPE U MPOLEHT-
HYI0 KOHLIEHTpALIMIO pacTBOpa.

7. Ckonbko comu comepxurcss B 50 1 6,5%-Horo pactBopa cyibdara
HaTpus?

8. CKOJIBKO CyXO#i COJIM U KaKoi 00beM BOAbI MOTpeOyeTcs A MpU-
rotoBieHus 200 T 3%-HoOro pacTBopa XJopuaa Kaablus?

TECTOBBIE 3AJAHUA K I'VIABE IV

1. A rpammoB cosm pactBopeHo B B rpammax Boapl. YKaxute ¢Gopmy-
Jy, MO3BOJISIIONIYI0 ONMpENe/UTh NMPOIEHTHYI0 KOHIEHTPAIMIO PACTBOPEH-
HOTO BelecTBa.

A

A c% =25 100%; B.C% =45 - 100%;
A

c. c%= "7 100%; D. C% = 5 - 100%.

2. Ilo Kakoii hopMyJie pacCUYHUTHIBAECTCS MOJISAPHASA KOHIEHTpanus?
_ m-1000 _ E-1000
A. CM_ MV ) B CM_ MV,
M - 1000 m - 1000
C.CM—W, D'CM_W'

3. B Kakux ciayyadx pacTBOPMMOCTb ra30B B BOJe Bo3pacraer?
A) TNpu NOBBILICHUU TEMITEPATYPHI;

B) npu noBbllIEHUYM TaBICHUS;

C) npu noMeuIMBaHUM;

D) npasuibHbie oTBeTHI A, B, C.

4. Kakue 13 BemecTB MaJi0 paCTBOPUMbI B Boje?
1. Caxap. 2. [loBapenHas conb. 3. I'unc. 4. Coma. 5. Kucnopon.

A 1,2 4B) 3,5 C)23 D) 4.
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5. Yo Takoe pacTBOPUMOCTH?

A) KOJMYECTBO BEILIECTBA, KOTOpOe MOXeT pacTtBoputbcd B 100 r
pPacTBOPUTENS;

B) konmuecTtBo BeuiecTBa, KOTOpoe MOXeT pacTtBoputThes B 1000 T
pacTBOpUTEJIS;

C) KoJIMyecTBO BELIECTBA, KOTOPOE MOXET pacTBopuThes B 10 1
pPacTBOPUTEIS;

D) konnuecTBO BellecTBa, KOTOPOE MOXET pacTBOPUTHCS B 1 T pac-
TBOPUTEJISI.

6. Yemy paBHa npoueHTHas KonunenTpanusa 100 r pacTtBopa, coaepxa-
mero 34 r comm?

A) 0,34; B) 3,4; C) 34 D) 6,8.

7. YeMy paBHAa MOJIIpHASI KOHLEHTPAIHMS pacTBopa odbemoMm 2 J, co-
JiepKamero 3 MoJig BemecTa?

A) 3: B) 6: C) 1,5; D) 4,5.

9. Yemy paBHA MPOLEHTHAS KOHUEHTPAUWsi PACTBOPA, €CJM MaccoBas
JI0JISl pacTBOpPeHHOro BemecTa pasua (,034?

A) 0,034; B) 034;  C) 3.4: D) 34.

10. Onpenenute 00bem 18 r Boabl npu 4°C. Kakoii 00bem 3aiimer 310
KOJIYECTBO BOJbI B BHJe mapa?

A) 18 M, 22400 mi; B) 18 mn, 18 mn;
C) 22400 ma, 22400 wmu; D) 18 mu, 1800 wmu.

11. 3umoii TOBEPXHOCTHBI CJI0K BOABI B BOJAOEMAX 3aMep3aer,
OJIHAKO Jie[ He ocenaeT Ha JHO. QOObACHHTE MPUYMHY ITOTO SIBJIEHHA?

A) OmHO M3 aHOMAaJIbHBIX (PM3WYECKUX CBOWMCTB BOAbI COCTOUT B
TOM, 4TO BoJa objagaeT HauboblIel IOoTHOCThIO — 1 1/Ma nipu +4°C.
Kak npu temneparype Bboilie +4°C, Tak M IpU HU3KOM TemIiepaType
IJIOTHOCTb BOJABI cocTapisieT MeHee 1 r/mi. [loatoMy Jjen ocraeTcsl Ha
MMOBEPXHOCTU BOJOEMA;

B) Tsepasbie BelecTBa Jierye KUAKOCTEI;

C) Jlen tsxenee Boabl, OH, KOHEUHO, OCEIAET;

D) Jlen ocemaer mim He ocemaer B 3aBUCUMOCTM OT TEMIIEPATYpPbI
BO3/yXa.
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BAXHEMIIIUE KJIACChI HEOPTAHUYECKUX
COEJIMHEHUN

5.1. KIACCUDPUKALINA BEHIECTB

§ 33. METAJIJIBI 1 HEMETAJLJIbI

Heopranuueckue BeliecTBa MO CBOEMY COCTaBY OBIBAIOT CJIOXHBIMU
U npoctbiMu (puc. 38). IlepBoHavaibHbIe CBeAEHUSI 00 ATUX BEIECTBAX
ObUIM M3JI0XEHBI MPU M3ydeHUU TeMbl «[IpocThie M CIIOXHBIC BEIIECT-

Ba» (cM.§9).

5 6 7 8
Puc.38. O0OpasLbl IPOCTHIX U CIIOXHBIX BEIIECTB:
1 — 6uxpomar Kanust; 2 — xyuopua kaiaus; 3 — okeua Meau(Il); 4 — U3BeCTHSIK;
5 — 1uuHK; 6 — yrosb; 7 — MeIHBII Kymopoc; 8 — cepa.

[TpocThie BellecTBa MO CBOMM CBOMCTBAM MOAPA3ACISIOTCS Ha Me-
TaJUIbl 1 HEMETAJUIBbI.

Memaaabt coCTOSIT U3 aTOMOB MeETa/UIOB, Hampumep, meiab (Cu)
(puc.36), narpuii (Na), kammii (K), xene3zo (Fe), maruuii (Mg), cepe-
Opo (Ag) u mp.

Hememaaabt COCTOAT U3 aTOMOB HeMeTajlI0B, Hanpumep, xyuop (Cl),
kuciopon (O,), oson (O,), cepa (S,), docdop (P,), asor (N,) u ap.

MeTtauibl 1 HEMETAJIJIbl B OOJIBLIMHCTBE CBOEM 00JIafaloT MPOTUBO-
MOJIOXKHBIMU XUMUUYECKUMU U (PU3NYECKMMU CBOMCTBaMU (3TO OOBSIC-
HSIETCS Pa3IMYUSIMU B DJIEKTPOHHOM CTPOEHUM MX aTOMOB) (TabJ1.9).
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Tabauya 9
CpaBHeHre HEKOTOPbIX CBOMCTB METALJIOB M HEMETALIOB

Tun xpu-
ArperaTHoe
ITpocThie Hekotopsie ¢usu- | craminye- Tun
COCTOSTHUE . .
BelllecTBa (H.y.) YyecKre CBOMCTBA CKoOit CBSI3U
Y- peuIeTKU
Hannaue
METaJUTTIEeCKOTO
Osiecka
Kpome Hg u Fr ’
MeTanbl P & ’ 9JIEKTPO- U Te- Metann MeTtann
BCE TBEpIbIC
TUTOITPOBOTHOCTb,
TUTACTUYHOCTb,
TATYYECTh
Teepabie — cepa S, AToMHast
ocop (F anMas
(P bop (F), OtcyTcTBUE ( ’
vion (I,), u mp. 6op) H
Kuskite — opom (Br.) METaJUTTIEeCKOTO Mosteky- ermo-
Hewmeran- 2> | p;mecka, ciabas JISIp-
I'azoo0pa3Hbie — XJ10p JISIpHAst
JTBI TEIUTO- U BJIEKTPO- HO-KOBa-
(ng KMCﬂopou((%V (st TBEp-
IPOBOIHOCTD VTN JICHTHas
o3oH (O,), JIOro Xjopa,
€€ OTCYTCTBHE
sozopoxn (H,), a3oTra, KHC-
asor (N,) JIopoIa)

Jns knaccuukauuy HeopraHM4eCKMX BeLIEeCTB 11eJ1eCO000pa3HO BOC-
MOJIb30BAThCA CICAYIOLIECHA CXEMOMA:

Mopnaxou

Mertamixo
Fe, Cu,
Na
Ba X0Ka30

100

Moanaxou
aHOpPTraHUKA

o0

Mopgmaxou

Mypakkab

v

v

v

v

Faiipu Faiipu Faiipu
METaJIIIXO METAIIXO | METaJIXO
P, N, P.N,, P.N,,
02’ H2 02’ H2 02’ H2
Ba XOKa30 Ba X0Ka30 \Ba XOKa30

Faiipu
METAJIIIXO
P, N,,
0, H,
Ba XOKa30

Faiipu

METAJIJIIXO

P. N,
0, H,

Ba XOKa30




KJJACCUOPUKAIINA CIIOXKHbBIX BEIIIECTB

Kucnopon mnpocroe BemectBo uiau ciaoxHoe? A Bopa? Ilouemy?
CrnoxHble BellecTBa OOBIYHO MOAPA3JEIsIIOTCS Ha OpraHuyeckue U He-
OpraHMYecKHe: OpPraHWYECKUMM BeIIeCTBAMM SBISIIOTCS  YIJIEPOJICO-
Aepxaume coenamHenus (3a uckmovenuem CO, CO,, H,CO, u kap-
oonaroB, HCN wu wmumaHumoB, KapOWIOB), OCTaJbHbIE OTHOCSITCSI K
HEOpPTraHWYECKUM COCIUHEHUSIM.

CrnoxHbIe BelllecTBa MO COCTaBYy (COCTOSILME U3 IBYX 3JIEMEHTOB, T.e€.
OMHAapHbIE M COCTOSIIIME M3 HECKOJBbKUX 3JIEMEHTOB) M IO XMMUYECKUM
cBoiicTBaM (KJacCUDUIUPYIOTCS 1O (PYHKIIMOHAJILHBIM TpPU3HAKaM U
rpyImnam) MOApa3aessiioTCs Ha OKCUIbI, OCHOBAHUS, KUCJIOTHI U COJIU.

CrnoxHbIe BellecTBA KOPEHHBIM O0Opa3oM OTIMYAIOTCS OT ITPOCTBIX
TE€M, YTO MX MOXHO Pa3JIOKUTh IO MPOCTHIX BellleCTB. MexXIy CIOXHBIMU
BelIeCTBAMM CYIIECTBYET TeCHasl B3auMOCBsI3b. Kiaccudukammss ciox-
HBIX BEILLIECTB OT/EJLHO TIpeICcTaBicHa Ha TIPUBEASHHOI BBILIIE CXeMe.

CnoxXHbIE BEIIECTBA COCTOSIT M3 aTOMOB pa3IWYHBLIX 3JeMEHTOB. B
YACTHOCTU, OKCHIBI SBIISIIOTCSI CIOKHBIMU BeEIIeCTBAMM, COCTOSIIIIMMU
U3 aTOMOB JBYX 2JIEMEHTOB (OMHApHBIE COEIMHEHMS); OCHOBAHUS — U3
aTOMOB TpPeX BJIEMEHTOB; KMCJIOThI — M3 aTOMOB JBYX WJIN TpeX 2JIEMEH-
TOB; COJIM MOTYT UMETh B CBOEM COCTaB€ aTOMBI JIBYX, TPeX MJIM YEThIpex
DJIEMEHTOB.

KnioueBbie ciioBa: HeOpraHWYeCcKWe BelIeCTBA, IPOCThIE BElIECTBa,
CJIOKHBIE BELIECTBA, MeETal, HeMeTall, KpUCTAIMYecKas pelleTKa,
TUM CBSI3U, CJIOXHOE BEIleCTBO, OMHApHBIE COCAMHEHMS, (HYHKIIHIO-
HaJIBHBIN TIpU3HAK, (QYHKIIMOHAJbHAS TpyMIia, OKCHUA, OCHOBaHME,
KHCJIOTa, COJIb, KapOOHAT, IIMaHUI, KapOwi.

Bomnpocsl u 3ananns:

1.Kakue BeliecTBa Ha3BIBAIOTCS TTPOCTHIMU?

2.KakoBbI BaxKHeHI1IKMe CBOMCTBA MPOCTHIX BElLIECTB?

3.Yem MeTalIbl OTJIMYAIOTCS OT HEMETAJIIORB?

4. KpemHuit — Metaiin uiau Hemetan? OTBeT 000CHYHTE.

5.Kakue aneMeHThl nepepadaTbiBaloTCs B Y30€KHUCTaHe B KaueCcTBE Mpo-
CTBIX BELIECTB?

6. Kakwe BelllecTBa Ha3bIBAIOTCS CIIOKHBIMU?

7. Ha yeM ocHOBaHO MoApa3ieeHUE CIOXHbBIX BEUIECTB Ha OMHApHbIC
U 1o (PyHKIIMOHATbHBIM TpyInam?

8. Pacckaxure O CIOXHBIX HEOPTaHMYECKUX BEIlIeCTBAX, BCTPEUYAIOIIMX-
csl B MeCTe Balllero MpOXUBaHUSI.

101



9. Kakue HeopraHmyeckue CIIOKHbBIE BElIECTBA JOOBIBAIOTCS U Mepepa-
OarbIBalOTCS B Y30eKkucTaHe?

10. Ompenenute MaccoBylO MO0 KaXIOro 3JIeMEHTa B COCTaBe CJEAYIO-
umx cnoxHeix Bewects: AlLO,, Ba(OH),, H,PO,, KNO..

11. Onpenenute Maccy 1 00beM IMPU HOPMAJIBHBIX YCIOBUSX 5 MOJIEH
azora.

5.2. OKCHU/bI
§ 34. COCTAB, CTPOEHUE 1 HOMEHKJIATYPA OKCHU10OB

*  OKcHJaMH Ha3bIBAIOT CJIOXKHBIE BEHIECTBA, COCTOSIIME M3 JIBYX
3JIEMEHTOB, OJMH M3 KOTOPBIX — KHCJa0poA. OKcuapl — OMHApHBIE CO-
enqunenns. Odmas dopmyna okeunos: D,0n (D — snement, n — Ba-
JIGHTHOCTDb 3JIEMEHTA).

B oxcupax aToMbl KMCI0OpOAa CBSI3aHbI HE APYr ¢ APYIOM, a C Jpy-
TUM 3JIEMEHTOM.

DMIMPUYECKUE U CTPYKTYpHBbIE (DOPMYJIBI OKCHUIOB M300paKkaroTcs
TaK:

MgO A1203 CO, P205
O O
NG P/%O
Mg O \O 0=C=0 0)
A1< Pé\O
0] 0)
Okcunn Okcuaun Okcuaun Okcuaun
MarHuim AJIIOMUHU I Kap6oH (1V) dochop (V)

Homenknarypa. Ha3zBaHue okcuaa 3j7eMeHTa, MMEIOLIEro IOCTOSIH-
HYIO BaJIECHTHOCTb, 00pa3yeTcsi IyTeM IpUOaBJIeHUS K CJIOBY <«OKCHUI»
Ha3BaHUS D2JIEMEHTa B POJIUTENILHOM IIajexke, HallpuMmep, OKCHUI Mar-
HUS, OKCHJT aJTIOMUHUS.

Ecnu sneMeHT uMMmeeT MEepeMEeHHYIO BaJIeHTHOCTb UM 0OpasyeT He-
CKOJIBKO OKCHUJIOB, IIOCJIe CJIOBa «OKCHI» IMILIETCS Ha3BaHUE 2JIEMEHTa
B POAUTEILHOM ITIaJieKe, a B CKOOKaX PUMCKUMU HU(ppaMU yKa3bIBAETCSI
ero BajieHTHOCTh. Hanpumep, CO,— okcun yrepona(lV), CO — okcun
yraepona(ll), P,O, — okcun dpocdopa(V), P,O, — okcun pocpopa(lll).
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Okcuapl  vHOraa  0OO3HAYAlOTCS
MpudaBleHUEM K XUMMUYECKOMY 3HAKy
KUCJIOpOJa I'peuecKOro Ha3BaHUs LUQ-
pBI, YKa3bIBaIOIIEH YMCJIO aTOMOB KHC-
Jopoza B okcuzpe: Hampumep, CO, —
avoKcua yriaepoaa, SO, — IMOKCHUI Ce-
pbl, SO,— Tprokcun cepbl, RuO, — te-
TPAOKCHJI PYTEHUS.

IIpy Ha3bpIBaHMM OKCUIOB MHO-
IJ1la MCIIOJIb3YIOTCS WX OBITOBbIE M MC-
TOpUUYECKME  Ha3BaHMsS:  HeralileHas
uspectb— CaO; Boma — H,O; necok, kBapu — SiO,; marnesuss — MgO,;
KenesHblil Komyenan — Fe O, (puc. 40)

Puc.40. Fe,O, munepan
JKEJIE3HOrO KoryeaaHa

KnioueBbie ciioBa: okcwI, Ha3BaHME OKCHAa, SMITMpUUYecKas (opmyia,
CTPYKTypHas (opMyiia.

Bomnpocnbl u 3ananusi:

1. Kakue BelliecTBa Ha3bIBAIOTCS OKCUIAMU?

2. Kak m300paxarorcsi SMIupuuecKrue U CTPYKTypHbIE (DOPMYJIbl OKCH-

noB? OOBSICHUTE Ha IIpUMepax.

. Kak M0xXHO Ha3bIBaTh OKCUJIbI?

4. Hamuunte ¢GopMmyiabl M Ha3BaHUS OKCUIOB, OOpa30BaHHBIX CJIe-
OyolmmyMu 3aeMeHTamu: 1) kammii; 2) umHK; 3) kpemHuii(1V); 4)
xpom(111); 5) xmop(VII); 6) pryre(1l).

5. Hanmummre cTpykTypHble (Dopmyisl ciaeayommx okcunos: 1) Cu,O;
2)P,0;; 3) Mn,0O,; 4) SO,; 5) N,O..

6. B cocraBe okcuna xeje3a umeercst 72,2% xene3a u 27,8% Kuciopo-
na. HazoBute 1 Hanuiuute (opMyJly JaHHOIO OKCHUIA.

(98}

§ 35. KITACCUDPUKALIUA OKCUI0OB

Oxcuapl MO CBOUM XMMUUYECKMM CBOMCTBaM ObIBAIOT COJIEOOpA3ylo-
LLMMHU ¥ HECOJIEOOpa3yIOILIUMMU.

*  Okcuapl, 00pasyonye Npu XMMHUIECKHX PEAKIMAX COJH, JAEIATCS HA
ocuosubie (Na,O, CaO, FeO), kucaornsie (CO,, SO,, P,0,), am-
¢dorepusie (ZnO, Cr,0,, ALO,).

Am¢pomeprnocms — >TO TIPOSIBIIEHUE IBOMCTBEHHBIX CBOMCTB — OC-

HOBHOCTM M KMCJIOTHOCTU. bosee moapoOHO aM@OTepHbIE OKCHUIbI

OyIyT u3yyaTbCs B Kypce XMMUM 8 Kjacca.
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* Okcuapl, KOTOpble He 00pa3yloT cojeii mpuM XUMHYECKMX peaKiu-
X, HaspiBawTCA Hecoaeoodpasyiomumu (NO, CO, N20 wu ap.) wim
0e3pa3munbivi, HHIH(EPEHTHBIMA.

Ocnoenbte oxcudvl — OKCHbI,
oOpa3yiomue cojib ¢ KHCJIOTAMH WA
KHCJIOTHbBIMH OKCHJIAMH

Kucaomnuvie oxcudvt — oxcunpi,
oOpa3yomue coJib ¢ OCHOBAHUSAMH HJIH

OCHOBHBIMH OKCHIAMH
Ampomepnoie oxcudot — OKCHIBI,

o0pasyioiue cojib KaK ¢ KHCJIOTaMH,
TAK W € HeJ0YaMH

Oxcumpl )
D On

Lo

Hecoaeobpa3yowue oxcudor —

—> .
OKCHJIbI, HE 00pa3ywmue coJei

OCHOBHBIE M KMCJIOTHBIE OKCHIBI 00JIAZAlOT MPOTUBOIOJIOXHBIMU
cBoiicTBaMM, a aM(pOTEepHBIE B 3aBUCUMOCTU OT YCJIOBUI MOTYT IIPOSIB-
JISITh KAK OCHOBHBIE, TaK U KUCJIOTHbIE cBoMcTBa (Ta6:1.10).

Tabauya 10
HexoTopbie cBOiiCTBA OCHOBHBIX, KHCJIOTHBIX U aM(OTEPHBIX OKCHIOB
CaoiicTBa Oxkcuspl
OKCHIIOB OcHoBHbBIE Kucaorhsie AmdorepHbie
ArperatHoe TBepabie, Xuakue
P TBepapie PDABIC, AKIILKHUE, TBepapie
COCTOSTHHUE razoo0OpasHbie
XapakTep IIposBAsIIOT CBOMCT-
OcHoBaHue Kucnota Ba KHCJIOT U OCHO-
TUAPOKCUIIOB BAHILI
B3aumopeiictBue He BzaumoneiicTBys, BzaumoneiicTys,
C IIEJ0YBI0 B3aMOACICTBYIOT 00pas3yloT cou 00pa3yloT coiu
BsaumogneiicTBue | BzaumoneiicTBys, He BzaumoneiicTBys,
C KHUCJOTOM 00pas3yloT coiu B3aUMOJEHCTBYIOT 00pasyloT conu
Bsanmonencrsue He BsanmwvoneiicTys BzaumoneicTBys,
C OKCUIaMu: B3aUMOIEWCTBYIOT 06pazyIoT cogn ’ 00pasyloT cosu
BzaumoneiictBys N BzaumoneiictBys
2) OCHOBHBIMM A Y1 1He B3aUMOJEVCTBYIOT| A YA,
6) KMCIOTHRIMM | ©OPasyloT coau 00pasyoT cosu
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KioueBbie ciioBa: cojeo0Opa3ylollue OKCHAbI, HecojeoOpa3ylolue OK-
CUbI, OCHOBHBIM OKCHUJ, KUCJIOTHBIA OKCUA, aM(pOTEPHbII OKCUI.

Bonpocel n 3aganus:

1. Kakve oxcumbl Ha3bIBAlOTCSI: a) OCHOBHBIMHU; ©0) KHCJIOTHBIMU;
B) aM(OTepHBIMU; I') HECOJIecOOpa3yOIIUMU?

2. Haiinutre Maccy cosiu, oOpasyouieicsi npu peakuudu wmexay 20 T
okcuga Maruus 1 63 r a3otHoi KUCIOThL (O T B e T: 74 1).

3. Hanuure ¢dopMmysibl M1 HazBaHuUs: okcuaoB xenesa (II1), mapraHua
(I1, VII), xpoma (II, III, VI), cepnr (IV, VI), xmopa (I, VII).

4. Hanuiuute peakuuu B3aMMOACHCTBUS OKCUAA LIMHKA C CEpPHOM,
a30THOM, (pocdOopHOI KUCIOTaMU U TUAPOKCUIOM KaJlusl.

§ 36. CBOVICTBA M ITOJYYEHUE OKCHUJIOB

ITonyyeHnue okcuaoB
1. B pesynbrate B3aMMOAEHCTBUS MPOCTOrO BELIECTBA C KMCIOPOIOM
(ropeHue):
4Al + 30, = 2A1.0,; 4P + 50, = 2P,0..
2. Bpe3yabraTe B3aMMOJEMCTBUS CIOXHOIO BEILIECTBA C KMCIOPOAOM
(ropeHue):
CH + 20, = CO, + 2H,0; 2H,S + 30, = 2H,0 + 280,.
3. Bpesyabrare pasiokeHus CJIOXHBIX BELIECTB (OCHOBAaHUIA, KUCIOT
U coJjieit):
Cu(OH), = CuO + H,0; H,SiO, = H,0 + SiO,;
Cu(OH),CO, = 2Cu + CO, + H,0.
4.BpesyabTate HEKOTOPbIX APYTUX PEAKIIUIA:
2HCIO, + P,0O, = 2HPO, + CL,0,; Na,CO, + SiO, = Na,SiO, + CQO.,.

XuMHYeCKHe CBOICTBAa

1. Ilpu B3aMMOAEHCTBUM OKCHUAOB IICIOYHBIX M IIEJTOYHO3EMEIbHBIX
METAJIJIOB C BOJOI 00pa3yloTcsl TMApaThl — pacTBOPUMBIE B BOAE OCHO-
BaHMSs (ILLIEJIOUN):

Na,O + H,O, = 2NaOH; CaO + H,0 = Ca(OH),.

2.0OKcuabpl HEKOTOPBIX HEMETAJUIOB, B3aMMOJIEUCTBYS ¢ BOIOI, oOpa-

3YIOT KHCJIOThI:
SO, + H,0 = H,SO,; P,O, + HO = 2H,PO,.
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3.0Kcunbl METAJUIOB, B3aMMOJEHCTBYSI C KMCJIOTaMU, 00pa3yloT COJIb
Y BOLY:
HyCaO + 2HCI = CaCl, + H,0; BaO + 2HNO, = Ba(NO,), + H,0.
4. Okcunbl HEMETAIOB, B3aMMONEWUCTBYS C OCHOBaHMSIMU, OOpa-
3yI0T COJIb U BOZY:
SO, + 2NaOH = Na SO, + H,0; P,0, + 3Ca(OH), = Ca,(PO,), + 3H,0.
5. Oxcuabl METauloB, B3aMMOIEHCTBYS C OKCUIAMM HEMETAIIOB,

00pa3yIoT COJIM:
Mg + SO, = MgSO,; BaO + CO, = BaCO,

Bonpocsl u 3aganus:

1. KakuMu criocobamMu MOXKHO MOJIy4UTh oKcup yraepona(IV)?

2. Hanmmuiure ypaBHEeHUsI peaklivid, TpOTEeKaloUMX [0 CJeayIoluM
cxemam: Cu — CuO; (CuOH),CO, — CuO; Cu(OH), — CuO.

3. Hanuiure ypaBHeHMST peakiivii, MpOTeKaIolIUX MEXIy BelleCTBaMU,
MPeACTaBICHHBIMU B CJCAYIOLIEH TaOauLIe:

Bemecrsa | SO, | SiO, | BaO | CuO | ALO, | ZnO
H,0

HSO,
NaOH

4. CKOJIbKO IpaMMOB Meau o0pasyeTcs MpU B3aUMOIACHCTBUU 16 T OKCH-
nma meau(Il) ¢ BomopomoMm, M3MepeHHBIM MPH HOPMAIbHBIX YCIOBUSIX?

§ 37. MIPUMEHEHUE BAXHENIINX OKCHUJIOB

Yraekucisii raz — CO,

JlaHHBIA OKCUM SIBJSIETCS IOCTOSIHHOM COCTaBHOI 4acThlO BO3IyXa,
ero mMaccoBas oyt B HeM— 0,03%.0OH — ocHOBHas Iuila pacTeHuii. Bece
3eJIeHbIe pacTeHUsI, TOMIoIIasl JUCThIMU U3 BO3AyXa YIJIEKUCIbIN a3, a
KOpPHSIMU — BOJy, MpeBpalllaloT UX, IO JeCTBMEM COJIHEYHOTO CBETa,
B OpraHMYecKue IMUTaTeJIbHbIe BEIIEeCTBA — caxapa, BbIAEJSS TIPU STOM
B BO3IYyX KMCJIOPOI. DTOT IMPOLIECC Ha3biBaeTCsl (POTOCUHTE30M.

Yraekucnelii ra3 IKUPOKO MCMHOJb3YETCs MPU ra3upoBaHUU MpoOXJja-
JUTEJIbHBIX HAaMUTKOB. B KauecTBe oxJ1axkaarollero CpeiacTtBa IPUMEHSI-
€TCSl «CyXO# Jiel» — YIJIEKUCIIBIM Ta3 B TBEPIOM COCTOSIHUM. OH Takke
SIBJISIETCSI ChHIPbEM IS MPOU3BOACTBA CTHUPAJbHOM, MUTHEBOW COABI U
MHOTHMX JIPYrux BellecTB (puc.41).
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Okcun kpemuusi(IV) — SiO,

Oxcun xkpeMHus1(IV) 1mMpoko pacnmpocTpaHEH B IPUPOAE M BCTpe-
yaeTcs IJIaBHbIM 0Opa3oM B Buje mnecka. [lecok cuuTaercsi omiHUM U3
BaXKHEMIINMX CTPOUTENIbHBIX MaTepuanoB. OMHUM U3 BUIOB 3TOr0 OKCcuAa
KPEeMHUS SIBJISETCS KBapll, KOTOPBIA MMEeT KPUCTATJIMYECKOE CTpOe-
Hue. MU3-3a Toro, 4ro oH 00J1amaeT CHOCOOHOCTHIO MOJTHOCTBIO MPOMYyC-
KaTh yJbTpaUOJETOBbIE JIyUM, OH LIMPOKO MCIIOJb3YeTCS B MEAULIMHE
B IpuOOpax ¢ yabTpaduoJIETOBBIM H3TydyeHUeM. biaromapsi ciauiikom
3aTPYAHEHHOM TIJIAaBKOCTU €ro MCHOJB3YIOT JIsI M3TOTOBJIEHMSI CTEK-
JISTHHOM XMMMYECKOU mocyabl. Pa3znnuHbie mpuUpoaHble BUIOU3MEHEHMS
KBaplia: aMeTUCT, candup, XaaleaoH, pyOMH — HCIOJb3YIOTCS B Kaue-
CTBE APAroliCHHBbIX U IOJyIparoleHHbIX IOBEJIUPHbIX KamHeil. [Tomumo
ATOr0 KPEMHUIA CYUTAETCS OJHUM M3 OCHOBHBIX MAaTE€pPUATIOB IIPU U3TO-
TOBJIEHUU TTOJYITPOBOJTHUKOB.

Puc. 41. «Cyxoii nen» U eroB3auMoJeCTBUE C PACTBOPOM ILEJI0UYU, CO-
JepxalmuM (peHosndTagerH, B pe3ybTaTte KOTOPOro MPOUCXOIAT €ro Hel-
Tpau3alns U UCYE3HOBEHNE OKPACKU MHIMKATOpA

Okcua kaasnuga — CaO

DTOT OKCUJ — HeralieHasi M3BeCTb, CKeHasl U3BECTb WU IIPOCTO
u3BecTb. Ero mosyyaror TepMMYECKHUM pa3IOKEHUEM IIIMPOKO PacCIIpo-
CTpaHEHHOTO B TMpupoae u3BecTHIKa. OH cuMTaeTcs BaXXHBIM CHIPb-
€M B IMPOU3BOACTBE CTPOUTEJbHBIX MaTepuanoB. M3 Hero u3rorabiu-
BalOT pa3/IMYHbIE PAcTBOpHI, LIEMEHT. B ompeaeieHHOM KOJIMYECTBE OH
TaKK€ MCIIOJIb3YETCSl IJI HeWTpaau3allid ITOBBILICHHOW KUCJIOTHOCTHU
rmouB. [IpyMeHeHre ero BOOHBIX PAaCTBOPOB HAeT XOPOIIME Pe3yabTaThl
MpU YHUUTOXKEHUM BpeaUTeNIeil AepeBbeB U APYrUX pacTeHuil. OH Takxke
MMeeT OrPOMHOE 3HaUeHUE B MPOM3BOJCTBE XMMUUYECKUX BEILIECTB.
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Okcun cepui(VI) — SO,

DTOT OKCUJ Ha3bIBAIOT TakxKe CepHbIM aHTuapuaoM. OH He BcTpeua-
eTCcs B MpUpoJe B cBOOOIHOM Bue. Ero mojyiyyalor okKMcIeHUEM CEepHU-
croro anruapuzaa (okcun cepui(IV) — SO,), xoropelit oOpasyercs npu
MPOKaJMBaHUM B TOKE KMCJOpoAa XKejae3Horo kojyegaHa. OH HMCIIOJb-
3yeTcsl TJIJaBHBIM 00pa3oM isi TIPOM3BOACTBA CepHOil KucaoThl. CepHast
KMCJIOTa SIBJISIETCSI OCHOBHBIM CBIpbEM JUISI MOJYYEHUSI MHOTUX JIPYTIUX
BELLIECTB, JIEKAPCTBEHHBIX IIperapaToB, MCIIOJIb3YETCS TaKXKe B aKKyMy-
JISTOPHBIX OaTapessx aBTOMOOWJICHA.

Okcup asora(IV) — NO,

DTOT OKCHUJ B MPUPOJIE HA BCTPEYaeT-
cs (puc.42).

OH mnoJiyyaeTcsi B OCHOBHOM CHUHTE-
TUYECKUM IIyTeM M pacXoIyeTcsl Ha IIO-
JIyYUeHH€ a30THOM KMCJIOThbI. A30THas1 XKe
KMCJIOTa SIBJISIETCSI OCHOBHBIM CBhIPHEM B
MPOU3BOACTBE MUHEPAIbHBIX a30THBIX
yIOOpEeHUi, HUTPOCOCAUHEHUI, MHOI'MX

JICKAPCTBEHHBIX BEILIECTB.
Puc 42. NO, B ra3000pasHOM U
OXJIAKACHHOM BUEC

5.3. OCHOBAHMUA
§ 38. COCTAB, CTPOEHUE 1 HOMEHKJIATYPA OCHOBAHUI

*  OcCHOBaHHSIMM HA3bIBAIOTCS CJIOKHbIE€ BEHIECTBA, COCTOSIIIME M3 ATO-
Ma MeTajla M OJHOI WM HEeCKOJbKHX IMMIPOKCHJIBHBIX rpynn (ruapo-
kena amvonns NH,OH Takke OTHOCHTCS K 3TOii rpynme BemecTs).

*  KousnyecTBO rMIpPOKCHJIBHBIX TPYNIl B COCTaBe OCHOBAHMiIA COOTBET-
CTBYET BAJICHTHOCTH ATOMOB METAJLIOB, MOTOMY YTO T'MIPOKCHJIbHAS
rpynna ycJIOBHO OJHOBAJIEHTHA.

* OcHoBaHHS NPUHAMLIEKAT K BeMECTBAM (DYHKIHOHAJIBHBIX IPYIIII.
* OOmas dopmyna ocHoBanmii Boipaxaerca B suae M(OH) , rne M —
aToM METAaJLIa, 3 N — €ro BaJEHTHOCTb.

AtoMm KHCJI0poaa B OCHOBAHUM PACIIOJNOXKCEH MCXKAY aTOMaMM BOAO-
poaga u MeTajria, 06pa3y${ C KaXAbIM U3 HUX CBA3b.
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Homenknarypa. Ha3BaHue oCHOBaHUii, B COCTaB KOTOPBIX BXOIUT
METaJl C TOCTOSSHHOI BaJIeHTHOCTbIO, OOpasyeTcsl CleayrlliuM olpa-
30M: «TMAPOKCHUI + Ha3BaHME aTOMa MeTajla B POAMTEIbHOM IaaexkKe»:
ruapokeua kamusa — KOH, ruppokeun 6apus — Ba(OH),, ruapokcun
amomunust — Al (OH)..

Ecnu metann oGnagaeT nepeMeHHOM BaJleHTHOCTbIO U oOpasyeT co-
OTBETCTBEHHO HECKOJbKO TMAPOKCHUAOB, TO Ha3BaHME TaKOro OCHO-
BaHMsI 00OpasyeTcsl aHAJOTMYHO TPUBEACHHOMY BBIIIE C yKa3aHUEM B
CKOOKax pUMCKMMM LM(ppaMu BaJIEHTHOCTUM MeTajlla, Hampumep, TW-
pokcuna Bucmyta(lll) — Bi(OH),, runpokcun meau(ll) — Cu(OH),.

I'mopokcuabl Takke MOXHO Ha3biBaThb MO YMCIY T'MAPOKCUIIbHBIX
IPYIII, WCIONb3ys rpeyeckue HaszpaHus uugpp: Ca(OH), — muruapok-
cun xanbuust, Bi(OH),— tpuruapokcun BucMyTa.

KnroueBbie cioBa: aToM MeTajjia, TUAPOKCUJIbHasl TpyIina, Ha3BaHUE
TUAPOKCUAA.

Bomnpocsl u 3ananus:

1. Kakue BeliecTBa Ha3bIBAIOTCSI OCHOBAHUSIMU?

2. Kak Ha3bpIBatoT ocHOBaHUS?

3. Hamnmmre sMnupuyeckue M CTPYKTYpHBIE (POPMYJIBI THIPOKCHUIOB
Oapusi, Kaiusl, Kaiblius, JaHTaHa, TOPUS.

4. HamuunTe ¢opMysibl U Ha3BaHUS TUAPOKCUIOB, COOTBETCTBYIOIIMX
crenyroumM okeunam: Ca0O, Li ,0, FeO, AlO,.

§ 39. KTIACCU®UKAIIUA OCHOBAHU

B3aBucuMocTi oT (pM3MUECKMX CBOMCTB OCHOBAaHMIA, T.€.pacTBOPU-
MOCTHM WJIM HEPAaCTBOPMMOCTH B BOJE, OHM KJIacCU(UIIMPYIOTCS Ha Iie-
JIOUM M He pacTBOPUMBIE B BOJE OCHOBAHUS, a MO XMMHUYECKUM CBOMCT-
BaM — ellle 1 Ha aM(dOTepHBbIE.

+ PacTBopumbie B BOJE€ OCHOBaHHS HasbiBaloTca menodyamu (NaOH,
KOH).

+ K He pacTBOpHMBIM B BOJ€ OCHOBAHMSIM OTHOCSATCSA BCE OCTAJbHbIE
ruapokcuasl (Cu(OH),, Fe(OH),, Mg(OH),, Fe(OH),, In(OH),,...)

* Amd¢oTepHble OCHOBAHHS — 3TO OCHOBAHMSA, NMPOSABJISIONIHE CBOMCTBA
KaK KHCJOT, TaK u ocHoBanuii(Zn(OH),, Cr(OH),, AI(OH),,...)
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—p| Ileaonu — pacTBopumbie B BOJE OCHOBAHMS

OcHoBanug

M(OH), > He pacTBopuMbIie B BO/Ie OCHOBAHHUS

Amghomepuvie ocnoeanus — OCHOBaHHS, 00J1a-
Jaloniye CBOMCTBAMHM M KHCJIOT, H OCHOBAHMIA

>

PacTBopuMbIe B BoJie OCHOBaHUSI CITOCOOHBI pa3beaTh KOXY U TKaHU
U TI03TOMY Ha3bIBAIOTCS enKuMu Iieaodamu, Hanpumep: KOH — enkwmii
kanuii, NaOH — enkuii HaTpuii. [Ipu paboTe ¢ 1iesoyamMu HeoOXoarMma
OCTOPOXKHOCTb.

KiioueBble cioBa: 11e109b, HE paCTBOPUMMBIE B BOJIe OCHOBaHUSI, aM(pO-
TepHbIE OCHOBAHMSI.

Bomnpocsl u 3aganus:

1. Ha xakue xyacchl MOXHO pa3ae/JuTh OCHOBaHUS?

2. Kak MHaye Ha3bIBaIOTCSI PACTBOPUMBIE B BOAE OCHOBaHMSI?

3. BueM cocTouT cBsI3b CBOMCTB aM(hOTEPHBIX OCHOBAHUM € TOJOXEHU-
eM o0Opasylollux ux MeTaioB B [lepuoanueckoii cucteme?

4. Hanuiuute dhopMyabl aMbOTepHbIX OCHOBaHUM, 00pa30BaHHBIX ajllo-
MMHHMEM, XpOMOM M ILIMHKOM, a TakKXKe ypaBHEHMS peakKIuid, IOa-
TBepKaaroIme ux aM(poTepHbIe CBOMCTBA.

5. Onpenenvrte (hOpMyJly OCHOBAaHMSI, B COCTaB KOTOPOIO BXOJIST CJEIy-
fomme 3yeMeHTe: Mn — 61,8%; O — 36%; H — 2,2%.

§ 40. TIOJIYYEHUE U CBOVICTBA OCHOBAHMUI
Ilonyyenne. OcHOBaHUS MOJYYAIOT CIEAYIOLIIMMU CIIOCOOAMMU.

1.B3anMomeiicTBUEM IIEJTOYHBIX U 1IEJI0Y-
HO3€eMeJIbHBIX METaJ/VIOB ¢ BoAo# (puc.43):

2Na + 2H,0 = 2NaOH + H,}
Ca + 2H,0 = Ca (OH), + H,1
2.B3aHMOHeﬁCTBHCM OKCHUOOB HICJIOYHBIX
W 1LIEJIOYHO3EMEIbHBIX METAJUIOB C BOJIOM:
Na,0 + H,0 = 2NaOH
CaO + H,0 = Ca (OH),.

Puc.43. BzanmopeiicTBue
Nac H,0O

110



3.B3aumoneiicTBeM pacTBOPOB COJiEl C IIEJIOYbI0O — HEpPacTBOPH-
MbI€ OCHOBaHUSI:

NiSO, + 2NaOH = Ni(OH),| = NaSO;
FeCl, + 3KOH = Fe(OH),| + 3KCI.

Pdusnueckue CBOMCTBA

OcHoBaHus1 — TBepable BeulecTBa pasnnyHoro 1pera: KOH, NaOH,
Ca(OH),— 6emnoro, Ni(OH), — senenoro, Fe(OH), — xupnuyHo-kpac-
HOTO U T.[I.

I'mapokcuapl 1ETOYHBIX M 1IEJIOYHO3EMEIbHBIX METaUIOB (Kpome
OCpUJIMS M MarHusi) pacTBOPMMBI B Boje./lpyrue ocHoBaHUSI Majopac-
TBOPMMBI WJIM BOOOIIIE HE PAaCTBOPMMBI B BOJ€E. By3nax Kpuctauimuyeckux
pPELIETOK TBEPABbIX OCHOBAHMM HAXOAATCS MOHBI METAJIJIOB U TMAPOKCUI-
HWOHBI.

XuMHYECKHEe CBOMCTBA

1. PactBopuMBIE B BOAE OCHOBAHUS M3MEHSIOT OKPACKy MHOTHX WH-
JukatopoB. Hampumep, BOOHO-CIUMPTOBBINA pacTBOp (peHoadTazernHa
O/, BIMSTHUAEM ILEJI0YM IPruoOpeTaeT MaJIMHOBYIO OKPACKYy.

WnaukaTop IIBeT B HeiiTpanbHOM cpene IIBeT B mey0uHOI cpeae
Jlakmyc DuoneToBbIi CunHnii
MeTuiopaHx OpaHxXeBblit Kentorit
DeHondraseuH becuBeTHbIi ManuHOBBI

2.0OcHOBaHUsI, B3aMMOJAEICTBYS C KHUCIIOTaMK, OOPa3yioT COJU M BO-
ny (3Ta peakiys HOCUT Ha3BaHUE peaklUM HEWTpaIu3allim):

NaOH + HCl = NaCl + H)0;
Mg(OH), + HCI = Mg(OH)CI + H,0;
Ca(OH), + H,PO, = CaHPO,| + 2H,0.
3.0cHOBaHUSI B3aMMOJEHCTBYIOT U C KMCJIIOTHBIMM OKCHAAMU, OOpa-

3yd COM U BoAy (3Ta peaklMsl TaKXKe MOXKET MOCIYXUTh IPUMEPOM pe-
aKIIMA HEWUTpaTM3aiim):

Ca(OH), + CO,= CaCO,| + H,0.
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4.1lleno4yr B3aMMOIEUCTBYIOT C COJISIMU, O0Opa3ysi HOBbIE OCHOBAHMSI
U cojid (CPEeIHIO MM OCHOBHYIO — B 3aBUCMMOCTU OT YCJIOBUIA):

a) cpennmomo conb: NiCl, + 2NaOH = Ni(OH)| + 2NaCl;

0) ocHosHyo conb: CuCl, + NaOH = Cu(OH)CI + NaCl.

5. Ilpu HarpeBaHMM OCHOBAHHWS pa3jiaralOTCS Ha OKCUJ MeTalla u
Bony (3a uckioyeHueM KOH 1 NaOH):

Cu(OH), = CuO + H,0.

KiioueBbie cioBa: OCHOBaHMSI, PAacTBOPMMEIE B BOAE OCHOBAHUS, OC-
HOBHasl COJIb, HE PaCTBOPMMBbIE B BOJIE OCHOBAHMSI.

Bonpocsl u 3aganus:

1. Kakue coenmHeHMs Ha3bIBalOTCSI OCHOBaHUSIMU ?

2. O0OBsICHUTE Ha MpUMepax peakluio HeUTpaiu3alunu.

3. HanmmmmmTe ypaBHEHMST peaKIIdii MEXIy CIIEAYIOIIMMUA COSTUMHEHUSIMMU:
1) rumpokcua Kaausi + a3oTHasl KUCAOTa; 2) TUAPOKCUI Kaaus +
xinopun Hukens(Il); 3) ruapoxkcua BuUcMmyTa + cepHasi KUCIOTa;
4) rugpokcud Kajaus + KpeMHMEBasl KUCI0Ta; 5) TMAPOKCUI HATpus +
cyJibdar MarHusl.

4. Kakoe KOJIMYEeCTBO MPOAYKTOB oOpa3yercsl Mpu peakluuud Mexay 8 T
TUIpOKCUAA HATpHSI M 19 T cepHOIl KUCITOTHI?

§ 41. IPUMEHEHUE BAXHEWIIINX OCHOBAHUMN

I'mapokcun narpus (enkuii Hatpmii) — NaOH

NaOH — BemiecTtBO 0ejlOoro 1BeTa, XOPOIIO PACTBOPUMOE B BOJE,
TUIABUTCS TPU TOIJIOLIEHUU BOJASHBIX MApOB Ha BO3ayXe (CUJIBHO TMIPO-
ckonunyHo). Cyadblil BOAHBIN pacTBOP TMIPOKCHUAA HATPUSI MBUIBHBIN Ha
OLLYIb U pa3belaeT KOXY, MO3TOMY OH MMeEET €lle¢ TeXHUYECKOe Ha3Ba-
HUE «€IKWI1 HATP» WK «KayCTUYeCKash COIa».

I'mapoxkcua HaTpus MPOM3BOAUTCS B MPOMBIIUIEHHBIX MacluTabax. B
MPOMBIIUIEHHOCTH €T0 TOJy4YaloT MyTeM 3JeKTposin3a (pa3iokeHUs IO
JNeNCTBUEM 3JEKTPUUYECKOr0 TOKA) pacTBOpa MOBAPEHHON COJIM (XJIOpU-
Jla HaTpus).

I'mapokcua HaTpust — OAMH U3 BaXXKHEUIINMX BUIAOB ChIPbS IJII XUMU-
YECKOM MPOMBIILIEHHOCTU. OH UCHOJb3YEeTCSI MPU OYUCTKE MPOIYKTOB
HedTenepepadbOTKM, B NPOM3BOJICTBE MbLIa, OymMaru, HCKYCCTBEHHBIX
BOJIOKOH M B JIPYTUX OTPACJISIX IPOMBIIIJICHHOCTH.
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I'mapokcun kanusa (enkuii kammil) — KOH

KOH — TtBepmoe BelllecTBO 0eJiOro 1BeTa, XOPOIIO PacTBOPMMOE B
Boje. [To cBoiicTBaM OUYeHb MOXOX Ha €KWl HaTp. BHpoMBIIIIEHHOCTH,
KaK M eIKMil HaTp, MOJIydaeTcs B3JeKTPOJIM30M pacTBOpa XJopuaa Ka-
Jus. Ho u3-3a TOoro, 4tro ero ce6ecToMMOCTb JOPOXE, OH MPUMEHSETCS
B MeHblIei cteneHn, yeM NaOH.

Imapokcuna Kanbuus (ramenas ussects) — Ca(OH),

Ca(OH), — Oeyoe MOpUCTOE BELUECTBO, SBISAIOLIEECH CUIBHBIM OCHO-
BaHMEM, B Boae MajopactBopumo: B 1 i1 ipu 20°C 1,56 r.Ero omHOpomHbBII
BOJHBIN pacTBOP HA3bIBAECTCS «M3BECTKOBOM BOMOI» (HACHILIEHHBIN — «W3-
BECTKOBBIM MOJIOKOM») M HMMEET LIEJOYHYIO cpelay. B IpoMbIlluIeHHOCTH
€ro MmoJIy4yaroT TEPMUYECKUM PA3JIOKECHUEM HU3BECTHSKA, MPOIYKT KOTO-
poro — HeraieHasi U3BeCThb (MJIM TIpOCTasi U3BeCTh) — B3aUMOJEHCTBYET
C BOIOW Y IaeT LEJECBOM IPOAYKT:

CaCO, — CaO — Ca(OH),.

lamreHast M3BeCTh MCMOJB3YETCS B OCHOBHOM B CTPOMTEILCTBE IIPU
M3rOTOBJICHUY LIEMEHTHBIX, MEeCOYHBIX U IPYTMX PACTBOPOB (B 4aCTHOC-
TH, €T0 PacTBOP C BOJOM M IECKOM Ha3bIBACTCSl «M3BECTKOBBIM PACTBO-
pOM», KOTOPBI TIPUMEHSIETCSI TP YKIIaAKe KUPIAUEii), TSI HeUTpaau-
3allMM TIOYB C MOBBIIICHHON KMCJIOTHOCTBIO, KaK CpPeACTBO OOpPBOBI C
CETbCKOXO3SIMCTBEHHBIMU BPEAUTEIISIMU.

KnroueBbie ciioBa: eIkuii HaTp, KayCcTMYecKas coOJa, TMIPOCKOIMMYHOE
BEIIECTBO, 2JIEKTPOJIU3, €IKUI KaJluii, TallleHas M3BECTb, M3BECTKOBAs
BOJA, M3BECTKOBOE MOJIOKO, M3BECTKOBBII PaCcTBOP.

Bomnpocsl u 3axanus:

1. KakuMu crocobaMy MOXKHO IIOJIyYUTh I'MApoKcud Kanblus? Hamum-
LIUTE YpaBHEHUS peaKlnMu.

2. YTo BBIpaXxaloT MOHSTHUS «HerallleHasi U3BECTb», «TralleHasi U3BeCTb»,
«H3BECTKOBOE MOJIOKO», «U3BECTKOBasi BOAa»?

3. Hanuiuure ypaBHEHMSI peakuuil MOJydyeHUsi TUAPOKCUIOB HATpUSl U
Kajus.

4. Ckonbko wusBectHsaka CaCO, HEOOXOmAMMO B3ATh ISl IIOJIYYEHUS
14,8 r rameHoi u3BecTu?
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5.4. KNCJIOTBI
§ 42. COCTAB, CTPOEHME U HOMEHKJIATYPA KUCJIOT

+ KucioTamMy Ha3bIBaIOTCSA CJIOXKHbBIE BEIIECTBA, COCTOSIIHE M3 ATOMOB
BOJIOPOJIa, CMOCOOHBIX 3aMEMAThCS HA aTOMbl METAJIIa, W KHCJIOTHO-
ro OCTaTKa.

* Ymciio aToMOB BOIOPOJIa B COCTABe KHCJIOT COOTBETCTBYET BAJIEHT-
HOCTH KMCJIOTHOTO OCTATKA, TAK KAK BOJOPOJ OJHOBAJIEHTEH.

*  Kucaorsl npuHaajiexar K BemecTBaM (PyHKIHOHAJIBHBIX TPYIII.

* OOmas dopmyna kuciaor Beipaxaerca B suae H K, rne K — kuciaor-
HBIIf OCTATOK, 2 N — BAJIEHTHOCTh KHCJOTHOTO OCTATKA.

Bomopon B KucioTax cCoOemMHSAETCSI ¢ KMCIOTHBIM OCTaTKOM, OOpasys
MPSIMYIO CBSI3b. ODMIIMPUUYECKUE U CTPYKTYpHBIE (POPMYIbI KUCIOT MOXK-
HO TIpEACTaBUTh CJICAYIOIINM 00pa30M:

HCl H,SO, HPO
H-0O 0 H-0O
H—Cl S N7 H—O—P O\ —
H-0" Yo H-0
ConsgHas Cepnas OptodochopHas
KHCIOTa KHCIOTa KHCIIOTa

Homenknarypa. HasBaHus kuciaoT o0pa3yroTcsl OT JATMHCKOIO Ha-
3BaHMUS IIEHTPAJIbHOIO 3JIEeMEHTAa C M3MeHeHueM cyhdukca Win Tpe-
(bukca 1o Mepe M3MEHEeHHUs BaJICHTHOCTH 3TOTO 3JIEMEHTAa.

DT Ha3BaHUS HEOOXOAMMO 3allOMHUTH (YepTOUKAMU yKa3aHa Ba-
JICHTHOCTb KMCJIOTHOTO OocTaTka) (Tadm.11).

Tabauya 11
Ha3BaHus KuCJaOT
CooTBeTCTBYIO- ®opmyna Kuc- Kucaornbrii ®opmyia Kuc-
masi KuCJaoTa JIOTBI 0CTATOK JIOTHOTO OCTATKA

®ropun, HF -F DTopun
Xnopug HCl -Cl Xnopun
bpomun HBr -Br Bpomun
Wonun HJ -] Wonun

Inanun HCN -CN Cuanung,
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Cynbbun H,S =S Cyndun
Cynbhur H,SO, =S50, Cyndur
Cynbpar H,SO, =S50, Cyndar
Hutput HNO, -NO, Hutpur
Hwurpar HNO, -NO, Hutpat
Oprodocdar H,PO, =PO, Optodocdar
dochur H,PO, =PO, Optodocdar
Mertacdocdar HPO, -PO, Ddochur
ITupodocdar H,P.O, PO, Meradocdar
Juxpomar H,Cr,O, =Cr,0, IMupodocdar
Xpomar H,CrO, =CrO, Juxpomart
Cunukar H,SiO, =Si0, Cunukar
bopar H,BO, =BO, bopar
INepmanranar HMgO, -MnO, IMepmanranar
ManraHar H,MnO, =MnO, ManraHat
ApceHart H,AsO, =As0, ApceHar
ApCceHUT H,AsO, =AsO, ApCEeHUT
Ilepxnopat HCIO, -ClO, Ilepxnopar
Xnopar HCIO, -ClO, Xopar
Xnoput HCIO, -ClO, Xyoput
T'unoxiaopur HCIO -ClO T'unoxnopur
Bpomut HBrO, -BrO, Bpomur
Bpomar HBroO, -BrO, Bpomar
Arcerar CH,COOH CH,COO ATtcerat
Iepopomar H,C,0, C,0, Oxkcanar
Kap6onar H,CO, =CO, Kap6onar

I/ITaK, HaszBaHUAd KHCJIOT o6pa3y10Tcsl
KHCJIOTHOI'O OCTaTKa CJIOBa «KUCJIOTa».

IIYTEM HpI/I6aBJ'[€HI/IH K Ha3BaHMUIO

Kiroueble cioBa: KucioTa, KUCIOTHBIA OCTaTOK, (TOPUI, XJIOPHI,
Opomun, HWoaua, UUAHWUI, CYAbpui, CyabGUT, cyabdaT, HUTPUT, HU-
Tpat, optodocdar, dochur, meradocdar, nupodocdar, auxpomar,
XpoMar, CUJIMKaT, OopaT, IepMaHTaHaT, MaHTaHAT, apceHaT, apCeHWT,
Mepxjiopar, XJopar, XJIOPUT, TMIIOXJIOPUT, OpOMUT, OpoMar, mepOopo-
Mar, aleraT, okcajar, KapOoHar.
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Bonpocsl u 3aganus:

1.Kakue BeliecTBa Ha3bIBAIOTCSI KUCIOTAMU?

2. Yto BBl TMOHMMAaeTe MOI MPUHAIIC)KHOCTbIO KMCJIOT K BELIECTBAM
(byHKIIMOHATBHBIX TPYTIIT?

3.Kak oGpasytorcst Ha3BaHUS KUCTIOT?

4. Hanuiuurte CTPYKTYpHble (OpPMYJIBI cleaylolmmx Kucaor: H2S,
H,SO,, HCIO.

§ 43. KIACCU®UKALINA KUCJIOT

KwucnoTel B 3aBUCUMOCTU OT OpUCYTCTBUA WM OTCYTCTBUA B UX CO-
CTaB€ KUCJIOPOAHBIX aTOMOB OCJISATCA Ha 6eCKI/ICJ'[0p0,£lHI:>Ie N KHCJIOPO/-
cogcpKalme:

Kucnopoa-
coepxamue
KHCJIOThI

Beckuciiopoa=
Hbl€ KHCJIOTbI

BKauecTBe MpUMEPa MOXHO BxkauecTBe mpumepa MOXHO ITpUBE-
MIPUBECTH: cTh:

H,S0,, HNO,, H,PO,, H,CrO,,
HF, HCI, HBr, HI, HCN, H,S | 1’0
2 3"

OCHOBHOCTb KHUCJIOT

KucnoTel B 3aBUCMMOCTM OT 4YHMCJIa aTOMOB BOIOPOIAa B MX COCTa-
BE, CIIOCOOHBIX 3aMellaTbCs aTOMaMM METaJUIOB, ITOApa3le/sioTcsl Ha
OJIHO- JIByX-, TPE€X- U MHOIOOCHOBHBIE (TabJ1.12).

Tabauya 12
OCHOBHOCTb KHCJIOT
OaHOOCHOBHBIE JIByXOCHOBHbIE TpexocHOBHbIE MHOroocHOBHbIE
HF H,C,0, H,AsO, H,P,0,
HCI H,CO, H,AsO,
HBr H,S H,PO,

HJ H, SO, H,BO,
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HCN H,SO,

HNO H,Cr,0,

HNO H,CrO,

KiioueBble cioBa: OECKMCIOPOAHbIE KHUCIOThI, KUCJIOPOIACOAEpKAIIe
KHCJIOThI, OMHOOCHOBHAs KHWCJIOTa, IBYXOCHOBHAsI KHCIIOTA, TPEXOC-
HOBHasl KMCJIOTa, MHOTOOCHOBHAsI KMCJIOTA.

Bomnpocsl n 3axanus:

1. [To kakuM nmpuzHaKkam KjiacCU(DULUMPYIOTCS KHUCIOThI?

2. YKaxuTe BellecTBa, KOTOpPbIe MOIYT 0OOpa3oBbIBaThb OJHOOCHOBHbIE
kucnorel: CO, SO,, NO,, P,0O,, Cl,, S.

3. Kakue BelecTBa MOMMMO Cepbl 1aIOT, COCAMHSISICh HEMTOCPEICTBEHHO
C BOJOPOAOM, IBYXOCHOBHBIE KUCJIOTHI?

§ 44. TIOJIYYEHUE U CBOMCTBA KHCJIOT

IToxyuenune. KucioThl moayyaroT CIEAYIOLIMMU CIOCOOAMU:

1. KI/ICJIOPOI[CO,Z[ep}KaH_[I/Ie KHCJIOTbI MOKHO ITOJIYYUTDb B3aMOJIECIACT-
BUEM KUCJIOTHBIX OKCUIIOB C BOIOI:

P,O0, + 3H,0 = 2H,PO,; SO, + H,O = H,SO,.
2. beckuciopomgHble KHMCIOTHI MOXKHO IOJIYYUTh PAacTBOPEHUEM B
BOJIE TIPOAYKTOB B3aMMOIECUCTBUSI HEMETAIJIOB C BOJOPOIOM:
H, + Cl, + 2HCI (BoaHbIii pacTBOP KOTOPOIO — COJISIHAsK KUC/IOTA);
H, + S = H,S (BogHbIil pacTBOP KOTOPOTO — CEPOBOAOPOIHAS KUCTIOTa).
3. KuciaoTel MOXHO MOJYyYUTh B3aUMOIECIICTBUEM UX COJIEN C APYru-
MU KUCJIOTAMU:

Na,SO, + H,SO, = H,SO, + Na,SO,;

FeS + 2HCI = FeCl, + H,St;

Na,SiO, + 2HCl = H,SiO,] + 2NaCl.

®usnueckue cBoiicTBa. Kuciorel MOryT OBITh TBEpIBIMU (OOpHast, op-

TodochopHasg) U KUIKMMU (cepHasi, a30THas1). BOJIbLIMHCTBO M3 HUX
XOpOILLIO pacTBOPMMBI B Bojae. BogHble pacTBOpPHI HEKOTOPHIX ra3oB (XJ10-
puctsiii Bogopon — HCI, 6pomucteiii Bogopon — HBr, cepoBomopon —
H,S) Ttaxxe saBnsgioTcs Kucmoramu. B Monekynax KuciaoT  BOAOPOZ
o0pa3yeT MpsIMYIO CBSI3b C KMCJIOTHBIM OCTaTKOM.
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XumMHuyeckne CcBOCTBA. XMMUUYECKME CBOMCTBA KMCJIOT HOKa3bIBaIOT
HX IOBOJIBHO BBICOKYIO aKTUBHOCTD:

1. KvcnoTbl M3MEHSIOT OKpacKy MHOTMX MHAMKATOPOB. B mpuBeaeH-
HOM HMXe Ta0aule yKa3aHO M3MEHEHME OKpPACKM WHAMKATOPOB IO
BO3IEHCTBUEM KHUCJIOT.

HNuaukaTop IIBer HeiiTpanbHOro pacteopa | LlBer pacTBopa KHCJIOTHI
Jlakmyc ®uoneToBbIi Kpachbliii
DeHondranenn becuseTHbII becuseTHbII
MeTunaopaHx OpaHXeBbli TemHOKpacHBI

2.KuCca0ThI, B3aMMOIEHCTBYSI C OCHOBAaHUSIMU, O0pa3yloT COJIb U BO-
ny (9Ta peakiydsl Ha3bIBaeTCs peakuuein HeiTpanusaum) (puc.44).

Puc.44. Vicue3HoBeHMEe OKpacKy MHAMKATOpa MPY HENTpaau3aliy 1IeJTOYHOTO
pacTBopa, coiepxauero peHoadraiernH, pacTBOPOM KUCIOTHI

H,SO, + 2NaOH = Na,SO, + 2H,0;
HCI + Mg(OH), = Mg(OH)CI + H,0;
H,PO, + KOH = KH,PO, + H,0.
3. KI/IC.TIOTI)I, BBaHMOHeﬁCTBYH C OCHOBHBIMU OKCHUIaMH, O6p&3y10T

TakKXe COJib U BOAY (3Ta peaklMs TaKxKe MOXET IOCIYXHUTb IIPUMEPOM
peakuuy HeUTpaau3aluuun):

2HNO, + CaO = Ca(NO,), + H,0.
4. Kuciaorsl B3aMMOIEUCTBYIOT ¢ MeTallllaMHM, OOpa3ysl COJb W BbI-

Jeisgsl BOAOPON WM JApyTHe MPOAYKThl B 3aBUCUMOCTU OT YCJIOBUIA
(puc.45):

Zn + H,2S0, = ZnSO, + H 1
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Metamnel, crodinue B psdy AKTMBHOCTH
cJieBa OT BOJOPOAA, BBITECHSIOT €ro M3 KHC-
JIOT, CTOSILIME XE CIIpaBa — HE BBITECHSIOT
WU JAIOT APYrue MpOayKThl (puc.46):
Cu + 4HNO, (xonc.) = Cu(NO,), +
2H,0t1 + 2H,0.
5. Kucnotel, B3aMMOIEUCTBYSI C COJISI-
MM, OOpa3yloT HOBBIE COJIb U KUCJIOTY (Cpen-
HIOIO WM KHUCIYI0 COJib B 3aBUCHMMOCTU OT
YCJIOBUIA):
a) CpeaHsis COJib U HOBasl KMCJIOTa:
BaCl, + H,SO, (moen) BaSO,| + 2HCI. Puc.45.uPacmeopeHue UUHKa
0) Kwucjas CoJib U HOBasl KUCJIOTA: 6 ceproil Kuciome u goidede-
Hue 6000pooa
NaCl + H,SO,(xonc.) = NaHSO, + HCI.
B) TOJIbKO KHCJas COJIb:
CaCO, + H,CO, = Ca(HCO,),.
6. [Ipy HarpeBaHMM HEKOTOpBIE KUCJIOTHI pa3jlaraloTcs Ha KUCIOT-
HbIA OKCHUJ U BOAY:

H,Si0, — SiO, + H,0.

Pspn akTMBHOCTH MeTAJLIOB

He BpITECHSAIOT

CulAg|HgiAu|Pt

BoiTecHsI0T BOI0OPOI
Li|Cs| K| ca| Na| Mg | Al [Mn|zn[cCr|Fe|Ni|sn]|Po|H

[N}

Puc.46. BzaumoneiicTBue Med U HEKOTOPBIX APYTHX METAJLIOB C
Pa3IMYHBIMU KUCIOTaMU
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KiioueBble ciioBa: KUCJIOTa, KUCIOPOACOAepKallasi KUCa0Ta, OECKUCIIO-
pomHasi KMCJI0Ta, peakius HeWTpaau3alMu, KUCIOTHBI OKCHUI, KHUC-
Jlagk coJib, Psil aKTUBHOCTU METAJUIOB.

Bonpocnbl u 3ananusi:

1. Kakumu crnocobamMyu MOXHO mojydyaTb KUcCaoThl? Hamuiiurte ypas-
HEHUSI peaklUUil TOoJydyeHUs] CEPHOU, CEPOBOAOPOJHON U YroJbHOM
KUCJIOT.

2. Hanuiure ¢opMysibl KUCIOTHBIX OKCHIOB, COOTBETCTBYIOIIMX OOp-
HOM, MapraHuOBUCTOM, CEPHOM, CEPOBONOPOAHONM, a30THOM, OPTO-
(ocdopHoil KucaoTam.

3. Kakue u3 cleayolx MeTaJIOB BBITECHSIIOT BOJOPOI M3 COJSIHOM
KUCJIOTHI: Kayuii, Oapuii, pTyTh, XeJie30, Melb, cepedpo, HaTpUii,
MarHuii, aJloMUHMIA, LUHK?

4. Hanuuurte ypaBHEHUs CASAYIOLINX PeaKIInii:

1) ruppokcu Kajaus + a30THas KUCJIOTa;

2) cepHas KucjoTa + XJIOpuA HaTpusi;

3) okcun meau(Il) + cepHast Kuciora;

4) rugpokcua Hatpusi + okcua KpeMHus1(IV);
5) cousisiHag KuciaoTta + KapOboHaT MarHusl.

5. Kakoe KOJIMYECTBO IPOAYKTa 00Opa3yeTcs MpU peakuuu Mexmy 196 r
JUTUIPOKCHUIA MEIU U 73 T COJITHOI KUCIIOThI?

IIpakTHyeckoe 3anarue 7.

PEAKIIMM OBMEHA MEXIY CEPHOW KUCJIOTOIA,
OKCHJIOM MEJM(IT) 1 OKCUJIOM KEJE3A(III).
BBUIEJIEHUE ITPOJIYKTOB PEAKIIAN

DTO MPaKTUYECKOE 3aHSTHE MO3BOJSIET O3HAKOMUTHCS C YCIOBUSIMU
MPOTEKAHUS peaKLMil B3aMMOICHCTBUS OKCHUIOB META/UIOB C KHUCJIOTaAMMU.
[IpoBeneHMe 3TUX peaklMii MOXHO OCYILECTBIISATh MapajuIe/IbHO.

*  3anuceiBaeTcs ypaBHeHHE PeaKUUH B3aMMOAEHCTBHUS OKCHAA MeTajLia
C CEpPHOM KHCJIOTOM.

* B npoOupKy OCTOPOKHO HAJMBAIOT 5 MJ PacTBOpPa CepHOM KHMCJIOTHI.
PacTBop HarpeBaoT 10 KuneHus. byabre oYeHb OCTOPOXKHBI NMPH pa-
0oTe C cepHOil KHCJIOTOH U ee HArpeBaHUH.

* K ropstaemy pacTBopy cepHOil KMCJIOTbI OHEMHOTY J00aBJISIIOT OKCHJ
veau(Il), mocTossHHO mepemMemIUBasA CTEKISAHHOM NMAJIOYKOH 10 MOJHO-
r0 pacTBOPEHHMsI OKCHJA.
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« PactBop ¢puabTpyor B (apdopoByl0 4amiky, KOTOPYI0 YCTAHABJIMBA-
IOT HA MTATHB C KOJbIIOM M HATPEBAIOT B IUIAMEHH CIIMPTOBOM JIAMIIbI
JI0 00pa30BaHNsl KPUCTAJLIIOB COJIH.

OOpaTuTe BHMMaHWE HA BHELIHUI BUO U LIBET KPUCTAJJIOB MOJYyYEH-
HOW COJIU.

OTuyer 0 MpojeIaHHOi PadoTe 3amMCHIBAETCSA CJIEAYIOMAM 00pa3oM:

1. Tema u uenb pabOTHI.

2. IlepeyeHb 00OPYIOBaHMUS U PEAKTHBOB, HEOOXOAMMBIX B paboOTe.

3. HaumeHoBaHue Kaxmoi 4acTh paboOThl, KpaTKOE ONMMWCAHUE IO-
psiaka mpoBeneHUs1 padotsl. M3o0paxkeHne mpuOOpPOB, MCHOJb3Y-
€MbIX B IIpoliecce MpoBeAecHUsT padoThl. BEIBOABI O MPOMCXOASIINAX
SIBJICHMSIX.

. Hanmcanue ypaBHeHUI peakiuii.

. 3aKJIIOUYMTEIbHBIM BBIBOJ O MPOJIECJIAHHOMN paboTe.

[N

§ 45. MIPUMEHEHUE BAXHEWIIUX KUCJIOT

Cepnasg kucaora — H,SO,

MacasHucTtast XXUAKOCTh 0€3 1IBeTa M 3araxa, MouTu
B JBa pasa Tsukesee BoAbl. OueHb XOpOollo pacTBOpUMa
B BOJIE.
CepHast KMCI0Ta UCTIOB3YETCs TSI OCYIIKUA BO3AyXa U
JIPYTHX Ta30B, a TaKXKe APYTrvx BellecTB (puc.47).
KoHueHTpupoBaHHasl cepHasl KMCJI0Ta, Mornajasi Ha
KOXY, BBI3BIBACT CMJIbHbIE Oxoru. [TloatoMy mpu pa-
0oTe ¢ Heil HeoOxoauMa OCTOpPOXKHOCTh. HyxkHO 00e-
peraTh KOXY M OIEXKIY OT COMPUKOCHOBEHWsI ¢ oroil Fuc. 47. Bmsnne
KHCHOTOﬁ. CEPHOM KHMCJIOTLI
Ha IPEBECUHY
IIpy cMmemMBaHUM CEPHOUl KUCIOTHI C BOAON BbI-
JessieTcsl OOJblIOoe KOJMYECTBO TEIUIa, MO3TOMY ISl MPUTOTOBJICHMS
€€ pacTBOpa HEOOXOOMMO MPUJIMBATHL KUCJIOTY K BOAE ITOCTEIIEHHO IIO
CTeHKaM cocyda WM T0 CTeKJISIHHOM majiouke (puc.48). Ecau xe mpu-
JIUBATh BOAY K KHUCJIOTE, PacTBOP ILJIOXO CMEILIMBAETCSl U CUJIBHO Harpe-
BAaeTCs. DTO MOXET MPUBECTU K PACTPECKUBAHMIO CTEKJISIHHOIO cocyaa U
Pa30pbI3rMBaHMIO KUCIOTHI, KOTOpasi MOXET MOIMAacTh HA OAEKIY, KOXY,
B IU1a3a.
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° I[Jlﬂ IPUrOTOBJICHUA PaCTBOpPA KHCJIOTHI HEOﬁXOZ[I/IMO NpUINBATH
KHCJIOTY K BOJE.

Puc.48. TlpurotopiaeHue pacTBopa CEPHOI KUCIOTHI

CepHasl KUCJI0Ta MPUMEHSIETCS] BO MHOTHX OO0JIACTSIX HAPOIHOTO XO-

3SCTBA, B YACTHOCTH B:

*  NpPOHM3BOJCTBE MHUHEPAJIbHBIX YI0OpPEHHI,

*  OouYHCTKe HedTenpoayKToB,

* MpOM3BOJCTBE XJIOpa,

*  MPOM3BOJACTBE PA3IMYHBIX COJICH, KHCJIOT M JIEKAPCTBEHHBIX MPENapaTos,
* NPUTOTOBJICHHH B3PbIBYATHIX BEHIECTB,

* NPOM3BOJACTBE KpPaCHTEJIeH,

*  MPOM3BOJCTBE HEJLTIOJIO3bI,

*  TpaBJICHHH YEPHbIX METAJLIOB,

* MPHUTrOTOBJIEHUH KHCJIOTHBIX aKKyMyJaTopoB (puc. 49).

Puc.49. CepHOKUCIOTHBIE aKKyMYJISITOPHBIE OaTtapen
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Coasanag xucaora — HCI

[TomyyaeMast pacTBOpEHMEM XJIOPUCTOTO BOIOPO-
Ja B BOJE 3Ta OeclBETHAsl KUIKOCTh HEMHOTO TSIKe-
Jiee ee, obyamaeT pe3kum 3araxoM (puc.50), moromy
YTO MOJIEKYJIbl XJIOPMCTOTO BOAOPO/A MOCTOSTHHO BBI-
HeNnstoTess U3 pacTBopa. KOHIIEHTpUPOBaHHYIO COJIsI-
HYIO KUCJIOTY HA3bIBAIOT TaKXKe «IbIMSILE» KUCIOTOM.
[TpyunHOii TOMY SBISIIOTCSI BBIACJSIONINECS MOJIE-
KYyJIbl XJIOPMCTOTO BOJOPOJA, KOTOphIE OOpasylioT C
BOASIHBIMU TTapaMy BO3ayXa TyMaH.

ConsgHasg KHCJIOTa SIBIISICTCSI COCTaBHOM 4acCThIO
KeJTyIOYHOIO0 COKa U MMEeT BaXHOE 3HAueHHUE B IIPO-
1iecce MUIIeBApEHMSI, a TaAKKe MPUMEHSIETCSI BO MHO-
r'MX 00JIaCTSIX HAPOTHOTO XO3SiCTBAa, B YACTHOCTH B:

° TPABJICHUM METAJLIOB, Puc.50. PactBope-
° MPOMU3BOJICTBE XJIOPHUIOB, HHUE ra3000pasHoro
* MPOM3BOJCTBE MEAUIMHCKHUX NMPENnaparTos, Igg;ago‘;‘gﬂ};?

NPOU3BOACTBE Kpacurejei, pACTBOPA COMSHOI
° MPOM3BOJCTBE IMJIACTMACC. KUCIIOTHI

A30THAY KHCJI0TA — HNO3

A30THas1 KMcIoTa — OecliBeTHas XUIKOCTh, B 1,5 pa3a Tsokesnee BO-
IbI, TTOHOOHO COJISTHOM KMCJIOTE, <«IBIMUT» Ha Bo3myxe. [Ipm BBICOKMX
KOHILICHTPALIMSIX KUCJIOTbl pacTBOp IPUOOPETAeT XKEITOBATYI0 OKPACKY,
TaK KaK HaxoOIsCh Ha CBETY, a30THAs KUCJOTAa pasjaraercs, oopasys
Oypbiii Ta3 NO2, 4TO MPUBOAUT K OLIMOOYHOMY BBIBOJAY O LIBETHOCTHU
KUCJIOThL. OTO HeBepHO. HucTasa kuciaora OecuBeTHaA. [ToCKOIbKY X010/1-
Has KOHLIEHTPUPOBAHHAs a30THAsl KMUCJIOTa MAaCCUBUPYET XKeEJIe30, XPOM
U aJIOMMHUI, €€ MOXHO XpPaHUTh B COCYyIaX, M3TOTOBJIEHHBIX U3 ITHUX
METaJIIOB. DTa KMCJI0Ta B3aMMOAEHCTBYET CO BCEMM METalIaMMU, KpPOMe
30J10Ta, TJIATMHBI, TaHTajla, POIMUS W UPUOAMI.

A30THas KMCJI0Ta UCIIOJb3YETCS BO MHOTMX 00JIACTSIX HAPOIHOTO XO-
39/ACTBA, B YACTHOCTU B IPOMU3BOJCTBE:

* a30THBIX yA00peHMi,

* a30TCOAEPKAMUX OPraHHIECKMX COeIHHEHHH,
* JIGKAPCTBEHHBIX NMpPENapaToB,

* KpacureJeu,

* B3PBIBYATHIX BEIECTB,

* CEepPHOIi KHCJIOThI HUTPO3HBIM CIIOCOOOM.
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Kiiouenbie cjioBa: CE€pHad KucJjoTa, COJisiHad KMCJI0Ta, a30THasd KMCJI0Ta.

Bonpocsl u 3ananus:

1. PacckaxuTe o cBOICTBaX CEPHOIA, COJISTHOM M a30THOM KUCJIOT.

2. Pacckaxxure, B Kakux 00JacTSIX HApOMHOTO XO3SMCTBA MPUMEHSIOTCS
cepHas, COJIgHas W a30THAs KUCJIOTHI.

3. Bkakux 1eJsix uCIoJIb3yIOTCS CepHasi, COJISIHAS U a30THAsl KUCJIOTHL B
MOBCEIHEBHOM XU3HU?

5.5. COJINX
§ 46. COCTAB, CTPOEHUE 1 HOMEHKJIATYPA COJIEHA

* CoJiiMM Ha3BIBAIOTCA CJIOKHbIE BEIIECTBA, COCTOSANIME W3 ATOMOB Me-
Tajana (uim nonoB ammonnsi NH+4) u KucJ0oTHOro ocrartka.

* Comm 0o0pa3yloTca nmpM 3aMemieHHMH BOJOPOAA KHCJIOTbI HA aTOM Me-
TAJJIa WM MMIPOKCHAA OCHOBAHHS HA KHCJOTHBIA OCTATOK.

+ CoJld mpHHAJIEXAT K BemecTBaM (GQyHKIIMOHAIbHBIX TPYIII.

+ Oomas dopmyna coseil Boipakaercsa B Buge MnKm, rne M — artom
Metajia (mmm katuoH amvonusa NH-+4); K — KucIOTHBIH 0CTATOK;
N — BAJIGHTHOCTb KMCJOTHOTO OCTATKA; M — BAJIEHTHOCTb aTOMa Me-
Taja.

* B cayuyae, Koraa BajeHTHOCTb aTOMA METAJLIa B COCTaBe COJieil paBHA
BAJICHTHOCTH KMCJIOTHOTO OCTATKAa (N = M), MHAEKChI HE CTaBATCS.

ATOMBI METAJUIOB B COJISIX COCIMHSIIOTCS ¢ KUCIOTHBIMU OCTaTKaMMu,
00pa3ys MpsIMyIO CBSI3b.

DMIOUpUUECKUE U CTPYKTYpHbIE (DOPMYJIBI COJIeii MOXHO IpeacTa-
BUTb CJICAYIOIIAM 00pa3oM:

NaCl CuSO, AlIPO,
(0] (0] 0]
Na—Cl Cu S Al O P=0O
(0] (0] 0]
Xnopuna Cynbsdat ®docoar
HaTpusi meau(Il) AJTIIOMUHUS

Homenknarypa. Ha3Banusi coseii oOpa3yloTcs OT Ha3BaHUil aTOMOB
MeTajlla U KMCJIOTHOro ocTtatka (TabJ. 13)
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Tabauya 13

Commn

A I Howm nava A
Kanuit dropug dropuan Kaaui KF
Harpuii Xiopuna XJtopuau HaTpUid NaCl
Muc bpomun Bbpomunu (I) muc CuBr
Kanuit Wonun Wonunu xammii KJ
Oxan Cyndun Cyndumu oxan (1) FeS
Pyx Cyndar Cyndatu pyx ZnSO,
AMMOHUI Hurpar Hurtpatun ammonuit NH,O,
AJTFOMUHANA Optodochar dochaTy aTFOMUHAINA AlPO,
Kanuii Xpomar XpoMmatu Kaaui K,CrO,
Kanuit [lepmanranar INepmanranatu xanmit KMnO,
Harpuii Arcerar ATceraTu HaTpUil CH,COONa
Kanuii Okcanat OxcanaT Kajaui K,C,0,
Harpunii I'inpokap6onat I'inpokapbonaTu HaTpUit NaHCO,
Kanuit IM'anpocyndun Iunpocynduan kammi KHS
Jurnii Tuppocyndar Tunpocyndaru nmutuit LiHSO,
Marnuii I'mnpoxkccobpomun | 'mapokccodpomuan Maruni Mg(OH)Br
AnmroMuHUI I'uppoxcocyndar | I'mapoxcocyndaTtu amomunuii | AI(OH)SO 4

Conu IoApasacjJadarTCd Ha CpCAHUEC, OCHOBHBLIC M KMCJIBIC M HAa3bIBa-
I0TCA COOTBCTCTBYIOLIMM 06pa30M.

1.CrnocoObl HAMMEHOBAHUS CPEIHUX COJICH.
HasBanue cojeil, coaepxkallMxXx MeTalll C IOCTOSIHHOM BaJIEHTHOC-
ThlO, 0OOpa3yeTcsl IO CXeMe: «Ha3BaHME€ KMCJIOTHOrO OcTaTka + Ha3Ba-
HUE aToMa MeTajla B POAUTEIbHOM MalexKe».
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Ecnu MBI uMeeM gelio ¢ MeTa/uioM, O0JagarolM IMepeMEHHOM Ba-
JIECHTHOCTBIO M 00pa3ylolIMM HECKOJbKO TUIIOB COJIeil, TO Ha3BaHUE Ta-
KOM cojii 0O6pa3yercsi aHaJIOTMYHO C TOM JIMIb PA3HULIEH, YTO B KOHILIE
Ha3BaHUSI PUMCKUMM LMPpaMu B CKOOKAaX yKa3bIBaeTCs BaJIECHTHOCTH
merayuia: K,SO,.

2.Cnoco0bl HAaUMEHOBAHUSI KUCJIbIX COJICH.

HazBaHue Ttakux coJjieit, coaepxKallux MeTajl C ITIOCTOSIHHOU Ba-
JIECHTHOCTBIO, OOpa3yeTcs TakK: «I'MApo + Ha3BaHME KMCJIOTHOTO OCTaTKa
+ Ha3BaHME aTOMa METajlla B POJAUTEILHOM ITaiexke».

Bcinyuae ¢ MeTaslaMu ¢ MepeMEHHOI BaJIEHTHOCTBIO €€ YKa3bIBalOT
puMCcKUMM upaMu B CKOOKax B KoHLe HazBaHus: Fe(HSO,),.

3.Crioco06bl HaMMEHOBAHUSI OCHOBHBIX COJICHA.

HazBanue Takmx cozeil, comepXkallux METaUl ¢ ITIOCTOSSHHOW Ba-
JICHTHOCTBIO, 00Opa3yeTcsl TakK: «I'MAPOKCO + Ha3BaHME KUCJIOTHOIO OC-
TaTKa + Ha3BaHME aTOMa MeTajljla B POAUTEIbHOM MaJIexKe».

AHaJIOrMYHO 00pa3yloTcsl Ha3BaHUSI COJIEH, COAEpXKAIIUX METall C
MEepPEeMEHHO BaJIECHTHOCTBIO, KOTOpasl YKa3bIBaeTCsl pUMCKUMM Liudpa-
MU B CKOOKax B KOHIE HaszBaHusa: FeOHSO,.

KiioueBble cJioBa: aToM MeTajula, KHMCJIOTHBIM OCTaTOK, THOPO-,
TUIPOKCO-, COJIb

Bonpocsl u 3aganus:

1. Kakue coemnHeHMsT Ha3bIBAIOTCS COJISIMU?

2. OnuuMTe CTpOEHME W [ailTe HasBaHus cieayrowux coneit: Na,SO,,
K,PO,, KNO,, CaCl,, MgSO,, Ca(HCO,),, (CuOH),CO,.

3. Kakue u3BecTHbIE BaM COJIM UCITOJb3YIOTCSI B MOBCEAHEBHOM XU3HU?

4. CKOJIbKO MOXHO HaIucaTh pa3IMuyHbIX GOpMya cosieil, coaepKaliux
OCTaTOK CEPHOI KUCIOThI?

§ 47. COCTABJIEHUE ®OPMY.I COJIEH

MOXHO cuuTaTh, YTO COJIM COCTOSIT U3 OCTAaTKOB KMCJIOT M OCHOBa-
Huit (atomoB MeTauioB wid NH-+4 u ap.). [Ipu cocraBieHuun ¢opmyi
coJieil He0OXOAMMO TTOMHUTD CJIEYIOlIee MPaBUIO:

+ IIpou3BeneHne HMHAEKCA KHCJIOTHOTO OCTATKA HA €ro BaJ€HTHOCTb
PaBHO NPOM3BEJEHHI0 HMHAEKCA OCTATKA OCHOBaHHS (aToMa MeTaJlia
uwm NH+4 u ap.) Ha ero BaJleHTHOCTb.
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Ecmn O — ocratok ocHoBaHusd, K — KMCJIOTHBIA OCTAaTOK, m — Ba-
JICHTHOCTb OCTaTKa OCHOBaHMSI, N — BaJEHTHOCTb KMCJIOTHOIO OCTAaTKa;
X — MHIOEKC OCTaTKa OCHOBaHMUS, a Y — MHIEKC KMCJIOTHOIO OCTaTKa,
TO popmysa coau OyaeT uMmeTh ciaeayrowmuii Bua: Omx Kny, m-x=n-y.

Ba (PO,), Ca (H,PO,), (MgOH),(PO,),
2x = 3y 2x = ly Ix = 3y

x=3y=2 x=1ly=2 x=3y=1

Ba,(PO,), Ca(H,PO,), (MgOH),PO,

B kauectBe mnpumepa coctaBuM GopMmyay cyiabdara aTrOMUHUS

AL(SO,):

*  AJOMMHHI — OCTATOK OCHOBAHHS, H €r0 BAJEHTHOCTb paBHa 3.

* CyabdaT — 0CTATOK CEpHOii KHCJIOTbI, H €ro BaJEHTHOCTh — 2.

- Haiinem HamMeHblee oOlIee KpaTHOe 4nucesl 3 M 2, BbIPaKAIOIIHX
COOTBETCTBEHHO BAJIECHTHOCTb ATIOMHHHS M KHCJOTHOTO OCTATKa.

* D10 3HaYeHne paBHO 6. Uncio aTOMOB AMOMHHMS B MOJIEKYJE COJA
paBHO: X = 6 : 3 = 2; a KHCJIOTHOro ocTaTka: y = 6 : 2 = 3.

- Caenosarennno, ¢opmyna com: AlL(SO,),.

Takum cmoco6oM MOXKHO COCTaBUTH (POpPMYITy 1000 COJU.

KIIACCUDUKAIINA COJIEN

Conu B 3aBUCUMOCTH OT clocoba oOpa30BaHUSI U CTPOSHUS ASJISITCS
Ha cpeaHue, KUCJIble U OCHOBHBIC.

—p| Cpennue comu: KNO,, Na,SO,, CaCO,

Comm > >

Kucnpie conu: NaHSO,, Ca(HCO,),

— % Ocnosueie com: Cu(OH),CO,, CaHCI

» CpeaHue coJM — CJIOXKHbIE BEMIECTBA, COCTOSAIIME M3 KHCJIOTHOIO OC-
TATKA M ATOMOB METAJlJIa, KOTOPbI€ 3aMECTHJIM BCe aTOMbI BOAOPOIA
B COCTaBe MCXOaHOi Kucaotel (pocar amomunus — AIPO,, xpomar
kaausa — K,CrO,, nepmanranar kamsa — KMnO,, anerar marpus —
CH,COONa, okcaaar kama — K,C,0)).
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* Kucable coam — CJIOKHbIE BelmieCTBA, COCTOAIME U3 KHUCJIOTHOr0 OC-
TaTKa U aTOMOB MCTaJIa, KOTOPbIC YACTHUYHO 3aMECCTHU/IA ATOMbI BO-
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B COCTaBe HMCXOAHOH KHCJOTHI (THIAPOKAPOOHAT HATPHUA —

NaHCO,, rugpocymspun kamua — KHS, ruapocyaspar jmrus —
LiHSO,).

* OcHogHble coau — CIIOXKHBIE BEHIECTBA, B COCTAB KOTOPbIX HapsAIy C
aToOMaMM MeTaJIJIa U KMCJIOTHbIM OCTATKOM BXOJIUT M 'MJIPOKCOTpynma.
Takue coiu 00pa3yloTcs NPH HENOJHOH HEHWTpaIM3aluH OCHOBAHMIA
Kuciaoroi (ruapoxcoopomun marauss — Mg(OH)Br, ruapokcocyabgpar
amomunua — AI(OH)SO,).

M3BecTHBI Takke COJIM, B KOTOPBIX COMEPXKATCS aTOMbl JBYX Pa3HbIX
METaJJIOB, COEAMHEHHBbIE APYr C JPYrOM M BCTpeyarollurecsl BMecTe, KO-
TOpbI€ HA3bIBAIOTCS ABOMHBIMU (CMEIIAHHBIMU) coisiMu. OHU MOTYT 3a-
MUCHIBATbCS KaK B BUIE OOHON (OpMysbl, TaK M COEIMHEHHBIX IBYX:
Harpumep, cyibdar Kanusg-amomuans (ksacubsl) KAI(SO,), mm K,SO,
Y AL(SO,),. [IpencraBuresisiMi KOMIUIEKCHBIX COJIEH SIBJISIOTCA KpacHast —
K,[Fe(CN),] u xenras — K,[Fe(CN),] KkpoBsiHbIE cOu.

KnoueBsie cioBa: COJIb, CpCOHAA COJIb, KHCJIasA COJib, OCHOBHAasdA COJIb,
JIBOMHAY COJIb, KOMIUIEKCHAs COJIb.

Bonpocsl u 3ananus:

1.
2.

N D

Kaxue conu Bbl 3Haere?

CocTtaBbTe (OPMYJIbI COJICH, COCTOSIIIMX U3 CACAYIOLIMX OCTAaTKOB:
1) rugpokcodocdaTt u Marauii; 2) amoMuUHU U docdar;

3) menp (II) u xmopun.

. Hammmmmre ¢opmynbl  ciaeayiowmmx coneit: cyiabdar xkenesa(lll),

nuruapogocdar Marius, AUTMIPOKCOXIOPUI aTIOMUHMUSI.

. Harmmmmre  cTtpykTypHbie (GOpMYIBI W Ha3BaHUS  CICAYIOIINX

coneii:  Ba,(PO,),, Ca(H,PO,), (MgOH),PO,, AIPO,, K/CrO,
KMnO,, CH,COONa, K,C20,, NaHCO,, KHS, LiHSO,,
Mg(OH)Br, Al(OH)SO,.

. Ha xakue Bunpl monpasaessiioTcs conu?
. Kakoe ctpoeHne nMeIoT IBOWHBIE COJTI?
. Ha teppuropnm Y3bekncraHa WMEIOTCSI TaKWe TIOJIE3HBIE MCKOIIa-

eMble, KaK MeJ, M3BEeCTHSIK U MpaMop. XMMMYECKUI COCTaB Mea,
M3BECTHSKA M MpamMopa OJIMHAKOB, TO €CTb KapboHat Kajbius. Ha-
MUIIUTEe XUMHUYECKyI0 dopMyiry KapOboHata Kaiabuusi. Ompeneaute
MAaCCOBYIO IOJII0 XUMUYECKUX JIEMEHTOB B €r0 COCTAaBE.



§ 48. KIACCU®UKAIINA COJIEN

IMoxywyenne. CyliecTByeT MHOXKECTBO CITOCOOOB MOJYYEHUSI COJIE, KO-
TOpble IpuUBeAcHbI B TaOi. 14 (umdpamu o003HAUYEH IOPSIAKOBBIA HOMEpP
crocoba):

Tabauya 14
ITony4yenue coJieii
Moaxo Merami- | Oxkcnaxon Acocxo Hamak- | Faiipume-
X0 acocaop (MImKopxo0) X0 TALIXO0
Faiipumeraninxo
(6a raiip a3 O,) ! B 10 14 a
OKCcHIX0oU KUCIOTAHOK - 6 8 12 —
Kucnoraxo 2 5 7 11 -
Hamaxxo 3 - 9 13 14
Meramixo — — 4 13 1

1.B3aumopeiicTBuEM MeTajljla U HEMETaJLIa:

Fe + S = FeS.
2.B3aumMopeiicTBueM MeTasia ¢ KMCJIOTOM:

Zn + 2Hcl = ZnCl, + H,1.
3.B3auMozeiicTBMeM MeTajlla ¢ COJIbIO:

Cu + Hg(NO,), = Cu(NO,), + Hg.

4. BzaumoaeiicTBueM MeTallIoB, 00pa3ylolInxX aMm(@OoTepHble OKCHUIbI,
C llIeJIoYaMMu:

Zn + 2NaOH = Na,ZnO, + H,1.
5.B3anmopeiicTBeM OCHOBHBIX OKCUIOB C KMCJIOTaMMU:
CaO + 2HCI = CaCl, + H,O.
6. B3auMoneiicTBeEM OCHOBHBIX OKCHIOB C KUCJIIOTHBIMU OKCHIAMU:
MgO + SiO, = MgSiO,.
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7.B3aI/IMOI[eI7ICTBI/I€M OCHOBaHUM C KUCJIOTaMU:
2KOH + H,SO, = K,SO, + H,0;
KOH + H_SO, = KHSO, + H,0;
Bi(OH), + HCI = Bi(OH),Cl + H,0.

8.B3aumoneiicTBMeM OCHOBAHMI C KUCJIOTHBIMU OKCHUIAMU:
NaOH + CO, = NaHCO,;
2NaOH + CO, = Na,CO, + H,0.

9.B3auMozaeiicTBUEM 1IEI0YEii C COSIMU:
CuCl, + NaOH = Cu(OH)CI + NaCl,
CuCl, + 2NaOH = Cu(OH), + NaCl.

10. BzaumoneiicTBueM 1IEIOUEN C HEMETAJIAMU:
2NaOH + CI, = NaCl = NaClO + H,0.

11. BaumoneiicTBEM COJIEN C KUCIIOTAMU:
BaCl2 + HZSO4 = BaSO4 + 2HCI.

12. BBaHMOHeﬁCTBHeM COJIEM C KMCJIOTHBIMUA OKCUIAMU:
Na,CO, + SiO, = Na,Si0, + CO,;
CaCO, + CO, + H,0 = Ca(HCO,),.

13. B3anMozeiicTBUEM COJIEN C CONSIMU:
Ba(NO,), + Na,SO, = BaSO, + 2NaNO.,.

14. B3zauMoIeiCcTBUEM COJIEll C HEMETA/IAMMU;
2K1 + Cl2 = 2KCI + 12.

®usnyeckue cBoiicTBa. CoM — TBepAble Pa3IMYHOTO IIBETA BEILECT-
Ba KPHUCTAJUIMYECKOTO CTPOECHMSI C PA3IMUYHON PacTBOPUMOCTHIO B BOJE.

B cocraBe coseit MoxeT coaepXaTbCsd KpuUCTa/UIM3alMOHHAsI Bojaa
(puc.51).
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Puc.51. O6pasuml coneii: cyabbar meau CuSO, (1) u comepxkarumii
KPUCTAUIM3ALMOHHYI0 Bony MeaHblil Kyropoc CuSO,-5H,0(2).

XuMHYECKHE CBOiiCTBA. CO)II/I, ABJAACH XUMMWYCCKN aKTHMBHBIMU BE€-
mecTBaMu, IMOABEPraroTCAd pa3/IMYHbIM IIPEBPALLICHUAM.

1. Conm B3aMMOJIEHCTBYIOT CO IlI€JIOYaMM — MpPU ITOM OOpasyroTCs
HOBasi COJIb U HOBO€ OCHOBAHME WJIM OCHOBHAsI COJIb:

MgCl, + 2NaOH = Mg(OH), + 2NaCl,
MgCl, + NaOH = Mg(OH)CI + NaCl.

2. Cony B3aUMOIEHCTBYIOT C KUCJIOTaMM, 00pa3ys
HOBYIO KUCJIOTY Y COJIb — CPEIHIOI WU KUCIYIO:

Ba(NO,), + H,SO, = BaSO,| + 2HNO,.
Ca,(PO,), + 2H,S0, = Ca(H,PO,), + 2CaSO,.

OG6pasyercs TonbKO Kucaad comb: Na,S + HS =
2NaHS.

3.Coau B3aMMOJIEHCTBYIOT MEXIy cOo00ii, obpasys
HOBbIe cojii. Eciu oguH 13 MpOayKTOB MJI0XO PacTBO-
p¥M, TO OOMEHHAs peakius UAET 10 KOHUA (puc.52):  p,c. 52, O6pazo-

AgNO, + NaJ = NaNO, + Agl|. BaHHE ocalka Agl
MpU B3aUMOJIEH -

4. Conyv B3aMMOZCHCTBYIOT C MeTaiamu, obpa-  creuu AgNO, c
3ys1 HOBYIO COJIb U M€TaJUl. MeTallJibl, CTOSIILIME B psi- Nal
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Iy aKTUBHOCTM JI€BE€E€, BBITECHSIOT M3 COJIeil Te, KOTOpble HaXOHSATCS
npaBee oT HuMX. MeTaibl, ctoswmue ciaeBa oT Marausg (Li, K, Ba, Ca,
Nawu np.), He WCIOJb3YIOTCA [JisI BBITECHEHMS IIPABOCTOSIIMX METal-
JIOB M3 BOJIHBIX PACTBOPOB MJIM COJIEH, TaK KaK BCTYMNAalOT B peaklvio C
BOJIOIA.

CuSO, + Fe = FeSO, + Cuj.
Hg(NO,), + Cu = Cu(NO,), + Hg.
5. HeKOTOpI)Ie COJIM IIpU Harp€BaHMU pas3jiararoTcsd:

CaCO,— CaO + Co,1.

KioueBble ciioBa: cojb, OCHOBaHME, KMCJIOTAa, OCHOBHBIN OKCHH, KHC-
JIOTHBIN OKCcHI, aM(pOTEePHBII OKCHUI, METaJI, HeMETaJll.

Bomnpocsl u 3aganus:
1. Kakumu criocobamMu MOXHO MOJIydaTh COJIU?
2. Hanuivre ypaBHeHUS peakiiuii MEeXIy CIeIyIOIIMMU BEleCTBAMU:
1) xene3o + cossiHasl KUCIOTA;
2) cepHas KMcJIOTa + TMAPOKCUI HATPUS;
3) uwutpar 6apus + cyiabdar HaTpUL;
4) XJIOpUJI aTIOMUHUS + TUAPOKCUI KaJIus.
3. Hanuinure ypaBHEHUS] peakiinii, MO3BOJISIONINX OCYIIECTBUTD CIETY-
I01II1e TIPeBPAILIEHMS:
Cu — CuO — CuSO,— Cu(OH), — CuCl, — Cu;
Zn — Zn0O — ZnSO, — Zn(OH), — NaZnO,;
P — P,0, — H,PO, — Na,PO, — Ca(PO,),;
Mg — MgO — Mg(OH), — MgCl, — Mg(NO,).
4. KakuMu criocobaMyM MOXHO IIOJYYMThb COJb Cyiabdar Oapus?
Hammummure ypaBHeHMe peakiivu.

§ 49. IPUMEHEHUE BAXKHEWIIINX COJIEN

CambiMu paciipoCTpaHCHHbBIMM HCOPraHMYCCKMMHU  BCIICCTBAMU,
IIMMPOKO MCIIOJb3YEMBbIMM B HapOIHOM XO3SMCTBE, SIBJSIOTCS COJIN. Hx
SHAUYCHUC [1JI1 HOPMAJIbHOI'O IPOTCKAHUA 2KW3HCHHbLIX ITPOLIECCOB Ha
3emie 04eHb BEJIMKO.
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YenoBeueckuidi OpraHM3M HYXXKIAETCSI B IMOCTOSIHHOM COXPAHEHUM CO-
JIeBOro OajaHca, W 3Ty (PyHKIIMIO BBINOJHSIIOT Pa3IdYHbIE COJIM, COCTaB-
nsrone 5,5% o6iieit Mmacchl opraHusma. Harpumep, npu yMeHbLIEHUU
COJIEp>XaHUs COJIEU KaJabLMsl B OPraHM3MEe MOSBJISETCS >KEJIAaHUE YIIO-
TPEOIATh B TNMILY TMPOAYKTHI, COAEPXKAIIUE KaJIbLMUKA, YTOOBI BOCCTAHO-
BUTb ero OayaHc. [Ipu ObICTpOIl MOTEepe XXUAKOCTU, C KOTOPOM BBIXOAST
U COJIM, OPraHM3M JOJDKEH MOMOJHATHCS MMM 3a CYET (PU3MOJIOTUUECKUX
PacTBOPOB PA3JIMUHBIX COJIEH.

Conu, copepxalllMe KajJbliMii, KeJie30, Kalauil, HaTpuili u Jpy-
rMe METaJUlbl, MCHOJBb3YIOTCSI B MEIMIIMHE B KAayeCTBE JIEKAPCTBEHHBIX
CPEICTB OT pa3IMYHBIX 3a00JI€BaHUIA.

Conun, coxmepxamue a3oT, ¢ocdop, Kaauii, cepy, KaJablMii, HaTpUi
W TaK Ha3bIBAEMbIE MUKPOIJIEMEHTBI, IIMPOKO MCIOJB3YIOTCSI B CEJb-
CKOM XO34MCTBE B KayecTBe YAOOpEHMWM, KakK cpeacTBa OOpbObI IpPO-
TUB HEKOTOPBIX BPEAWTENIeH, KaK PEeryasaTopbl POCTa, ITOBBILLIAIOIIME
BCXOXXECTb U YPOXKANHOCTb.

Kap6OHaTBI N CUJIIMKAThI UCIIOJIb3YIOTCA B CTPOUTEIBbHDBIX LIEJIAX.

Xunopua natpus — NaCl

MBI Bce XOpoOlLlO 3HaeM, IS KaKux lieJei MCIOJb3yeTCsl B IOBCE-
HEBHOU XXW3HU MOBAPEHHAS COJIb.

BripoMbllIIEeHHOCTH TTOBapeHHAasl COJIb UCIOJIB3YETCS I MOJIyYeHMS
XJ0pa, ILIEJOYM, METAJUIMYECKOTO HATpusl, B MEAMLUHE — IJIs MPUTO-
TOBJIEHUSI (PU3MOJIOTMUYECKOr0 pacTBoOpa.

Kapoonar kamsmus — CaCO,

DTa CcoJib IPUMEHSIETCSI B CTPOMTEIbCTBE B BUIE MpaMopa U U3BECT-
HsIKa. MpaMop LIMPOKO MCIOJb3yeTCs IS yKpalueHus 3naHuil. UM yk-
palleHbl CTaHUMUU TalKeHTCKOTO METPOTOJIUTEHA.

Hurpar ammonna — NH NO,

[IIupoko ucnonab3yeTcsd B CEJbCKOM XO3SMCTBE I10J Ha3BaHUEM aM-
MoHuiHasg ceautpa. [1lponsBomutca Ha PDepraHCKOM 3aBOIE Aa30THBIX
yI0OpEHMUIA.

Conu 1UPOKO MPUMEHSIOT B MPOMBIIUICHHOCTU [JIs1 TTOJIYYEHUs Me-
Ta/UI0B U Apyrux cojeii. Hanpumep, cynbduaHbie conu xene3a UCIOJb-
3yIOT B IMPOM3BOJICTBE UyTyHA U CTaJIU.
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Ha Tepputopumn Hauieit pecnyoirMky oOHapyXeHbl IMPUPOIHbIE 3alria-
pa3JIMYHBIX COJIel, TIPUMEHSIEMbIX B HAPOJHOM XO3SIHCTBE.

Mpamop (CaCO,) nobbiBaror B HypaTtunckom u I'asranckom mecro-
POKIEHHUAX.

IHoBapennyio coib (NaCl) u cunasBuanT (NaCl'KCl) nooniBaoT B Xo-
JukankaHckoM, TybOokaTckom, bapcakeiabmecckom, baiidomuakanckom
H AKKAJIMHCKOM MECTOPOXKIEHHSX.

®ochopursr (Ca,(PO,),) n0o0biBaloT B IIeHTPAILHOKBISBLIKYMCKOM,
Kapakarckom n CeBepHOIKETHITAYCKOM MECTOPOXKIECHUSX.

Cyabduapl psfa HBEeTHbHIX METAIOB J00bIBAIOT B AJIMAJIBIKCKOM Me-
cropoxiaeHud. X McnoJib3yloT A5l MPOM3BOJACTBA METAJLIOB, CEPbl M
PA3IMYHBIX XMMHYECKHX COeIMHEHMIA.

KnioueBbie cioBa: coiu, KapOOHaTbl, CHJIMKaThl, MpamMop, (Hochopur,
yI00peHus.

Bonpocs!l u 3aganus:

1. Kakue BelliecTBa MOXKHO IMOJYUYUTh U3 KapOoHaTa Kanbuus? Hammu-
LIIMATE YPABHEHUS peaKIIU.

2. HanmuiuTe ypaBHEHUs peakuuit oOpa3oBaHUs Xeje3a, OKCUIa XKese-
sa(Il), runpokcuna xenesa(ll), xmopuna xenesa(ll) us FeSO,.

3. OnuH U3 cnocoOO0B MOJYYEHUST KaTbLIMEBOW CETUTPbl COCTOUT B HEM-
Tpau3alMy pa30aBJeHHON a30THOM KUCJIOTbI M3BecThblo. Hamuinure
ypaBHEHUE ITOM peaklnu.

4. Huxke mpuBeneHBl TeXHMYECKHME Ha3BaHUS U (OPMYJIBI IIMPOKO MC-
MoJib3yembIx cosieit. Hanuiure ux xumuueckue Ha3BaHUSI.

[MutbeBas cona — NaHCO.,.
O6esBoxennas coga — Na,CO,.
Mexn, mpamop, ussectHak — CaCoO,.
Moram — K,CO,

JIamue — AgNO,.

5.0,9 %-Hblii pacTBOp IIOBAapEHHOI COJM Ha3bIBaeTCsI (PU3MOJIOTHU-
YeCKMM pPacTBOpPOM. B Kakmx IIeisIXx MCITOIb3yeTcs 3TOT PacTBOp B
MenumHe? CKOJTBKO COJM M BOABI HEOOXOAWMO 1T TIPUTOTOBJICHUS
1 1 dusmonaoruyeckoro pacreopa?



TECTOBBIE 3AJAHUA K I'/TABE V

1. Kakue u3 cjeayomux OKCHIOB, BCTynas B Peakiui0 C BOIOi, 00-
Pa3yloT KHCJIOTbI?

1.K,0.  2.PO.  3.50, 4. SiO,.
5.Hg0.  6.ALO,  7.CO, 8. Fe,0,.

A.1,6,8 B.2,3,4 C.2,3,7. D.56,7,8.

2. Kakue u3 ciaeaylonmmx OKCHIOB BCTYNAKOT B PEAKIHI0 C KHC-
Jotamu?

1. K,0. 2. CO,. 3.MgO. 4. PO,
5.50,. 6. ALO. 7. BaO.

A.2,4,5. B.2,5,6. C.1,3,6,7. D.1,2,5,7.

3. B KakoM u3 CleIylOIuX COeIWHEHWil, B3ATbIX B OJMHAKOBOM KO-
JIHYeCTBE, COAEPKUTCH OOoJIblIe Keae3a?

A. FeO. B. Fe,0,. C. Fe,0,. D. FeSO,.

4. Kak nosyyawt ruapokcua meau(II1)?

A) Bo3aeiCTBMEM BOIbLI HA MEJb;

B) Bo3snmeiicTBueM BOabl HA OKCUI MEIU;

C) BoO3AcHCTBUEM 1IEJIOUYM Ha BOAOPACTBOPUMBIE COJIU MEIU;
D) BozmeiicTBMEM KMCIOTHI Ha JIIOOYIO COJIb MEIIU.

5. Kak MOXKHO MOJYYAUTh THIAPOKCH/I Kajabuus?

A) Bo3aeiCTBMEM BOIbI HA KaJIbLIWIA;

B) Bo3geiicTBMEeM BOIbI Ha OKCUJ KaJIbLIMS;

C) Bo3AeiCTBMEM KUCIOTHI Ha JIIOOYIO COJIb KaJbIIUS;
D) npaBunbHbIe OTBETH A U B.

6. CKoJbKO MOJIEl CepHOil KHCJOThI HEOOXOMHUMO IS HeHTpaIu3auu
pacTBopa, colepKamiero 2 r ruipoKCuaa Harpus’?

A) I B) 0,5 C) 0,25 D) 0,025.
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7. Onpenennre OTBET, B KOTOPOM NPABHJIBHO BbIPAKEHO XMMHYECKOE
CBOMCTBO CEpPHOIl KMCJIOTbI.

A) BCTymaer B peakivio ¢ MeTaUIMYeCKuM Zn;

B) Bcrymaer B peakuuto ¢ SiO,;

C) scrynaer B peakuuio ¢ Mg(OH),, oGpasyst Bonopox;
D) Bcrymaer B peakuuio ¢ P,O..

8. BajentHocTh HEHTPAJIBHOIO 3JIEMECHTA KAKO#i KHMCJOTbI paBHa 5?
A.HSO, Bb.HSO, B.HPO, T. HCrO,

9. Kak MOXXHO y3HATh, 4TO JIAHHbIii OeCIBETHbI PacTBOpP — PacTBOP
KHCJIOThI?

A) mnomnpoboBaTh Ha BKYC: €CJIM KUCJIbIA, TO 3TO PACTBOP KUCJIOTHI;
B) naxkmyc: okpaluuBaeTcsl B KpaCHbBIN 1IBET;

C) deHondranenH: CTAaHOBUTCS PO30OBBIM;

D) metunopaHx: octaeTcsi 6€CLBETHBIM.

10. Ckombko rpamvMoB CaQ MOXKHO MONYYHTb NPH HATPEBAHHH S5 T
CaCO03?

A. 56T b. 2,8. B. 14. I.0,7.

§ 50. 3AKOH DKBUBAJIEHTOB

*  JKeuseasenm — 3HAYUT PABHOUECHHBIM.

CoryacHo 3aKOHY IIOCTOAHCTBA COCTaBa, COCTABHLIE YaCTU COCIHN-
HCHUA IIpU Cro O6pa30BaHI/II/I CBA3BIBAIOTCA APYyr C OPYIOM B CTPOIUX
KOJIMYCCTBCHHLBIX COOTHOILICHUAX. HOQTOMy Ba>XHOC 3HAYCHUC B XMMUU

MpUOOpPETAIOT Takue IIOHSTUSI, KaK 3KBUBaJeHT E u 3KkBUBajieHTHas
macca ME.

DKBHUBAJIEHTHOCTBHIO 3JIEMEHTA HAa3bIBAETCA TAKOE €ro KOJMYeCTBO,
KoTopoe cBsi3biBaerca ¢ 1 moiem (1 r) aToMoB BOAOPOJA WM MOXET
3aMeCTUTh TaKOe Xe ero KOJHYeCTBO NP XMMHYECKOH peaKkiuu.
Macca 0JHOrO 3KBHBAJIEHTA JJIEMEHTA HA3bIBAETCA JKBHBAJIEHTHOM
maccoii (1 Bogopoaa 1 r/moJb).
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+ IloHsTHE 3KBHBAJIEHTHOCTH BBeJ B Hayky B 1820 r. aHrimiickuii yye-
Hblii BosuicTon.

Hanpumep, skBUBajJeHTHass macca aToMa KHUCIOpoaa B MOJEKYJe
BOAbI paBHa 16 : 2 = 8 r/MOJIb.

OOBIYHO BKBMBAJIEHT M SKBUBAJICHTHAsT Macca OIpeAessioTCS MNpu
MU3YyYEHUN COCTaBa COEIMHEHUSI U TOTO, KaKoe YMCIO aTOMOB OIHOTO
9JIEeMEHTa 3aMelllaeTcsl aToMaMu Apyroro. st 3Toro coBceM He 00s1-
3aTeJIbHO TI0JIb30BAThCsl BOJOPOIHBIM COEAMHEHUEM 3TOro 3JIEMEHTa.
MOXHO KCIOJIb30BaTh BEIIECTBO B COCAWHEHUW C JPYTUM 3JIEMEHTOM,
SKBUBAJIEHT KOTOpOro m3BecteH. Hampumep, mpu HaXOXIEHUM SKBHUBa-
JICHTHOI Macchl Kajblusl B HerameHoi uzBectu CaQ, 3Hast 9KBUBAJICHT-
Hylo Maccy kuciopoaa O mo Boge — 8 r/mMoJib, MOXHO CKa3aTb, YTO Ha
40 r/monp Ca npuxomurcd 16 r/monb O, a Ha 8 r/Monb O, cienoBaTelib-
Ho, OyneT npuxoautbes 20 r/monb Ca.

MHorue 3JIeMeHTbI, CBSI3bIBasICh MEXIY COOOI B pa3MYHBIX COOTHO-
LIEHUSIX, 00pa3yIoT psii COeAMHEHUIA. 3HAUUT, B 3aBUCUMOCTHU OT KOJIM-
YecTBa 2JIEMEHTA B COCAMHEHWM €ro 3KBUBAJEHTHOCTb U SKBUBAJIEHT-
Has Macca MOTYyT MPUHUMATh pa3jiMuHble 3HaueHMs1. B Takux ciydasix
SKBUBAJICHTHI (9KBUBAJEHTHbIE MACChl) OJHOIO 3J€MEHTa B pa3jIM4YHbIX
COEIMHEHUIX OTHOCATCH APYr K APYry Kak HEOOJIbLIME LIeJIble YUCIa.
B nByx coenuHeHusix yriepoaa — yrapHoMm raze CO M yrjIeKMCIOM rase
CO2 ero sKBMBaJICHTHBIE MacChl COOTBETCTBEHHO PaBHBI 6 I'/MoOIb U 3
I/MOJIb, a X COOTHOIICHME cocTaBisieT 6 : 3 =2 : 1.

*  DKeuearenm ca0X4CHO20 eewjecmeéa — ITO TAKOE €ro KOJIMYeCTBO, KO-
TOpoe 0e3 ocTaTka B3aMMOJAEHCTBYET C OJHHM 3KBHBAJEHTOM BOJO-
pojia WM JII0OOro JIPyroro BemiecTBa.

3Ha‘II/IT, BC€IICCTBA pPEArupyroT MeEXay co0O0¥i COracHO WX SKBHBA-
JIeHTaM. DTO — 3aKOH 3KG8UBAAEHMO08.

* BemecrBa B3aMMOAEACTBYIOT APYr C APYroM B KOJHYECTBAX, PABHBIX
WA NPONOPIHOHANBHBIX MX 3KBHBAJEHTAM.

* Maccol (00beMbI) B3aHMOJIEHCTBYIOIIMX BEIIECTB NMPONOPIHOHAIbHBI
MX 3KBHBAJEHTHbIM Maccam (B6ddmanh(A)

*  DKBHMBAJIEHTHbIA 00beM — OOBEH) 3AHMPMRALMbIA OJHMM IKBUBAJIEHTOM
BEemeCTBA B ra3000pa3sHOM COCTOAHMM (3KBHBAJIEHTHbIA 00bem H, —
11,2 a/moub, O2 — 5,6 a/mMoJb).
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KiioueBbie ciioBa: 5KBUBAJICHT, SKBMBAJICHTHAs Macca, SKBUBAJCHTHBIN
00beM, 3aKOH 3KBUBAJICHTOB.

Bonpocobl u 3ananus:

1. Yto BBIpaxKkaeT IOHITHE SKBUBajieHTa?

2. BoluncniuTe SKBUBAJCHThl UM 3KBUBAJIGHTHBIE MAacCChl 3JIEMEHTOB B
HCI, H,S, NH,, CH,.

3. YKaxuTe CXOACTBA U Pa3IMuus MEXIy 3aKOHOM 3KBUBAJICHTOB U 3a-
KOHOM KPaTHBIX OTHOLLEHUIA.

4. DkBUBaJleHTHas Macca xjopa paBHa 35,45 r/monb. Haitnurte skBuBa-
JIEHT W SKBUBAJCHTHYIO Maccy HaTpus, eciau 1,5 T mocjaeaHero BCTy-
MUJIO B PEaKkIUIoO C XJIOPOM M oOpa3oBasioch 3,81 T moBapeHHOI COJIA
(NaCl).

Pemenue 3a1a4 HA 3aKOH JKBMBAJEHTOB

* IToa 3KBHBAJIEHTHOCTBIO BEMIECTBA MOHMMAIOT KOJHYECTBO YYACTBYIO-
mero B onpenesieHHoi peaknud BemectBa ¢ 1 r Bomopoaa (E(H)=1)
uam ¢ 8 r kucaopona (E(O)=8).

 IIpu BCcTymIeHHH B peakiyio BemecTsa A U BemecTsa B maremaruye-
CKOe BbIpajKeHHEe MX YKBHBAJEHTHO# 3aKOHOMEPHOCTH OYyJeT Cieaylo-
MM

1. B cocraBe okcuma amoMuHusa umeerca 52,94% amoMUHUS U
47,06% xucnopona. Haiinure 3KBUBAJEHT alOMUHUS, €CJIM M3BECTHO,
YTO SKBUBAJIEHT KHUCJIOPOIA paBeH 8.

Pewenue:
W3 ycnoBus 3agaum M3BECTHO MaccoBoe cooTHoureHue Al u O: 52,94
: 47,06
];COOTBCTCTBI/II/I ¢ hbopMyIIoii m(4) _E(A4)
o m(B)  E(B)
5294  «x

= , oTcroga x = 9.
47,06 8 eoaa X

CJIGZ[OBaTeJII)HO, OKBUBAJICHT aJIIOMUHUA PaBCH 9.
3agaum 11l CaMOCTOATEIbHOIO peIICHUA

1. BaeHTHOCTbD 3keJie3a BO MHOTUX COeIMHEeHUSIX paBHa 3. Onpenenu-
T€ €ro SKBUBAJIEHT.
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2. OHpCZ[GJ'II/ITG OKBUBAJICHT CJICAYIOIIMX COCHHHCHHﬁI
Cr,0,, CrO,, Pb(OH),, HPO,, Mg(PO,),, KCIO.

3.1 r metayuia B peakuuu ¢ Bonoi BbeiTecHUa 0,05 r Bogopona. Onpe-
JIeJINTe SKBUBAJCHT MeTajia. Eciiyu BaJleHTHOCTh MeTajla paBHA 2, 4eMy
paBHa ero aTomHasi macca?

4. B cocraBe okcuuma ojioBa mMmeercs 86,6% omosa. Onpenenure Ba-
JIECHTHOCTb 1 9KBMBAJIEHT OJIOBAa B 3TOM BEIlIECTBE.

Bbruncienne 3KBHBAJIEHTA MNPOCTHIX U CJ0XKHBIX BCHICCTB

1. OnpenenieHne 3KBHBAJEHTA MPOCTHIX BEHIECTB M 3JIEMEHTOB.
DKBUBaJIEHT xumuudeckoro sjemeHta (E) — oTHolleHuMe aTOMHOM
Macchl (A) M BaJeHTHOCTH 3jeMeHTa (V), KOTOpOe BBIYUCISAETCS I10

(dopmyie:

_Ar
E=—y

[Tonb3ysicy 3TOI (POPMYJION, MOXHO JIETKO BBIYMCIUTH 3KBUBAJICHT
snemeHTa. Hanpumep, A amomuHusg — 27, a €ro BaJe€HTHOCTb V — 3.
[ToacraBnsist 9T 3HaYeHUs B (GOPMYJy, HAaXOIUM €r0 SKBUBAJICHT:

A 27

r

Vo3
Ecnu snemeHT o0Jj1agaeT mepeMEeHHON BaJIeHTHOCTBIO, TO MEHSIETCS
U ero skBuBaJieHT. Hampumep, mMenb MOXET MMETh BaJIEHTHOCTh 1 U 2,
IpY 3TOM B TIEPBOM CJIy4yae €¢ SKBMBAJICHT OyaeT paBeH 64, a BO BTO-
pom — 32.

2. Onpenenenne 3KBUBAJIEHTA OKCHIOB.

YT1oOBl omnpeneanTh 3KBUBAJICHT OKCHIA, HEOOXOAWUMO €ro OTHOCH-
TEJIbHYIO MOJIEKYJIAPHYIO Maccy (M) pasnenuTh Ha NpOU3BedeHHE Ba-
sgeHTHocTH (V) Ha 4yucio ajeMeHTa (n), oOpa3yrolero OKCuI;

M,
E (okcun) = V—’Z , HampuMmep, 3kBuUBaJeHT okcuaa meau (CuO)
OyImeT paBeH:
_ Mr 80
E(Cu0) = v = 21 = 40.
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3. OnpeneneHne 3KBMBAJIEHTA OCHOBAHMIA.

[ns onpeneneHus KBUBAJIEHTAa OCHOBAHUM Cl€AyeT OTHOCUTEIbHYIO
MOJIEKYJIIDHYIO Maccy Bewlectsa (M) pasaeauTb Ha 4uciao (n) Tuapo-
KCWJIbHBIX TPYIII, UMEIOLIMXCS B COCTaBE OCHOBAHMUSI:

Mr
E(OCHOG(IHMH)_ n (OH) :

Hanpumep, sksusanent ruapokcuaa meau Cu(OH), Gyner paseH:

98
E(Cu(OH),) = n(]g—rH) == =49,

4. OnpeneieHne 3KBHBAJEHTAa KHCJIOT.
Jliist orpenesieHUs] 9KBUBAJEHTAa KHUCJIOT HY>XXKHO OTHOCHUTEIBHYIO MO-

JIEKYJISIpHYIO Maccy BelectBa (Mr) pasfgeauTb Ha 4MCIo (n) BOIOPOI-
HBIX aTOMOB, BXOZSIIMX B COCTaB KUCJIOTHI:

E(kucaoma) = ’% ; Hanpumep, sksusanent H,PO, onpenensaercs

My _ 98 _
n(H) ~ 2 = 32,66.

TaK: E(H,PO,) =

5. Onpenenenne KBHBAJIEHTA COJIEIA.

st onpeneneHusl SKBUBAJIEHTA COJICH ClIeAyeT OTHOCUTEIbHYIO MO-
JIEKYJIIpHYIO Maccy BeulectBa (Mr) pasgenuTh Ha NpPOU3BEASCHUE Ba-
JeHTHocTtu (V) MeTajla Ha YMCJIO aTOMOB MeTaJjljla, BXOJSIIEro B CO-
cTaB coiu (n):

E(namak) = % , Hampumep, skBuBajgeHT xjopuga meau (II)

(CuCl)) ompenensercs Tax:

Mr o _ 135 _
R TG

E(CuCl) =
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TEHETMYECKAS CBSI3b OKCHJIOB,
OCHOBAHWIA, KNCJIOT W COJIEN

§ 51. TEHETUYECKAA CBA3b MEXY OKCUJIAMMU,
OCHOBAHUAMMU, KUCIIOTAMU U COJIIMU

MC}K,Hy XUMHUYCCKUMU COCIMHCHUAMU CYHICCTBYCT TI'CHCTHYCCKAA
cBs13b. U3 IPOCTBIX BEIICCTB MOKHO ITOJYYaTb CJIOXKHBIC:

4P + 50, = 2P0,
M3 crnoxHbIx BCILICCTB MOXHO ITOJIYYaTb IMIPOCTLIC:
2HgO — 2Hg + O,

M3 BemecTB, OTHOCSIIMXCS K OMHOMY KJIACCy, MOXHO IOJy4YaThb Be-
LIeCTBa, OTHOCAIIMECS K IpyroMmy Kiaccy. Hampumep, docdop npu
ropeHun obpasyer oxkcun ¢ocdopa(V), KOTOphIA, B3aMMOIECHCTBYSI C
BOJOW, JaeT KUCJIOTY, a M3 Hee MOXHO MOJYy4YMUTh cojb. U3 3Toi conm
MOXHO TOJYYUTh APYIYIO COJIb:

P —P,0, — P,PO, — Na,PO, — Ca(PO,),.

Marnuii, cropasi, o6pa3yeT OKCHMI, KOTOpBIiA BOAa IOMOraeT Iepe-
BECTU B TMAPOKCHUA, a U3 HEro MOXHO IMOJIYYUTh COJIb:

Mg — MgO — Mg(OH), — Mg,(PO,),.

[1pu B3aMMoOAEMCTBUM KalbLIMSI C BOAOKH MOXHO IMOJYYMTh €r0 THI-
pokcu, Koropbiid, Berymad B peakuuio ¢ CO,, maer comp CaCO, Dta
COJIb IIPYM HAarpeBaHUM paszjiaraercs, obpasys erIeKI/ICJILIH ra3 u OKCI/II[
Kajabpuusi. U3 HUX MOKHO OISITh MOJYYUTh KApOOHAT KaJIbLIMSI:

Ca — Ca(OH), — CaCO, — CAO — CACO,.

Kaxk BumHO, MexXay MpOCThIMM BELIECTBAMM M KJacCaMu HeOpraHM-
YeCKMX COCIMHEHMI CYLIECTBYET reHeTuueckast cBs3b. Cee MoMOIIbI0 U3
OJTHMX BEIIECTB MOXHO IMOJYYUTh IPYTME MU CHOBA BO3BpALIaThCs K HC-
XOJTHBIM.
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reHeTI/I‘IeCKYIO CBA3b MEXKIOY OCHOBHBIMUM KJIaCCaMH HEOPraHMYECKUX
BEIIECTB MO2KHO BBIPa3UTh B BUIEC CXEMBI:

| MeTtanmnsl |—> 4—‘ HemeTammsr |
I I
| OCHOBHBIE OKCHU/IBI |—> <—{KI/ICJ10THI>16 0KCI/IIII>I|
I I
| OcHoBaHusA |_> v 4_‘ Kucnorsl |
S | Mertann | 7

1. I3 oKcumoB MOXHO IOJIYYUTh OCHOBAaHMSI, KMCJIOTBI M coiu. 1
Hao0OpOT, M3 OCHOBAHMIA, KUCIIOT U COJIC MOXKHO ITOJYYUTh OKCHUJIBI:

Na,0 + H,0 = 2NaOH; Cu(OH), = CuO + H,0;
SO, + H,0 = H,S0; H,CO, = CO, = H,0;
CaO = Si0, = CaSiO; CaCO, = CaO = CO,.

2. I3 ocHOBaHMI1 MOXHO TOJYYUTh OKCUIBI U COJM, U HAa00OpOT, U3
OKCHUIOB M COJIeid MOXKHO TTOJTYYMTh OCHOBAHMSI:

Fe(OH), = FeO = H,0;
Cu(OH), = 2HCI = CuCl, = 2H,0;
CaO = H,0 = Ca(OH),;
FeCl, = 2KOH = Fe(OH), = 2KCl.
3. I3 KUCIO0T MOXKHO MOJYYUTh OKCUIBI U COJM, U HA00OPOT:
H,SiO, = Si0, = H,0;
P,O, = 3H,0 = 2H,PO,;
HNO, + NaOH = NaNO, + H,0;
K,S + 2HCI = H,S + 2KCL

CBs3b MEXAY COCAMHCHUAMU U HUX IIPEBPALUCHUAMU JOKA3bIBACT
CANHCTBO 3JIECMCHTHOI'O COCTaBa BELICCTBA.
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KimoyeBbie ciioBa: reHeTMyeckasl CBSI3b, IIPOCTOE BEILIECTBO, CJIOXKHOE
BEILECTBO, METaJUl, HEMETaJUl, OKCHUJ, OCHOBaHUE, KUCIOTA, COJIb.

Bonpocs! n 3aganns:

1.Kakue BemiecTBa B3aMMOIEHCTBYIOT APYT ¢ ApyroM: okcun meau(Il),
cepHasl KUCJIOTa, TMAPOKCUA Kanblus, okcun yriaepoxa(lV), rumpok-
CUI LIMHKA, TMAPOKCUA HaTpusa? HamuimTe ypaBHEHMS peaKIInid.

2. C KaKMMM KJlaccaMM COEIMHEHMI B3aMMOIEHCTBYIOT MeTauibl? Ha-
MUIIUTE COOTBETCTBYIOIIME YPAaBHEHUS PEeaKIIUid.

3. Ilpy B3aMMOIECTBUM JPYr C JAPYTOM COEIMHEHWII KaKWX KJIACCOB
obOpasytores conu? Hanuiuure ypaBHEHUST peakiIUid.

4, Hanuinrte ypaBHEHUS peakKUil, MOATBEPXKAAIOLINX TeHETHYECKYIO
CBSI3b MEXIY COCOIMHEHUSMM LIMHKA U Xejie3a Ha OCHOBE BBILICIIPH-
BEIECHHOI CXEMBI.

IIpakTuyeckoe 3ansiTue 7.

PEHNIEHUE DKCITEPUMEHTAJIBHBIX 3AJIAY
AJIA OBOBIIEHUA 3HAHNU O BAXHENIINX KJTACCAX

HEOPTAHUYECKHUX COEAUHEHUN

[Ipu pelieHnr 3agay MO BaXXKHEHUIIMM KJaccaM HEOPTaHMYECKHUX CO-
CIMHEHUM HEeOoOXOAMMO IOATOTOBUTh HYXHOE ISl KaXIOro SKCIepu-
MeHTa 000pyaoBaHUE U peaKTUBBL. OMBITHI CIEAYET BBINOJIHATh, COOJIIO-
Jas1 TIpaBUJIa TEXHUKU 0€30MacHOCTH.

3anava 1. 3Had, Kak (pU3MYECKU pa3leUTh CMECH XEJIE3HBIX U ME-
HBIX ONMWIOK, OTAEJUTE MeIb XUMUYECKUM MeToaoM. Hamuiunte ypaBHe-
HUS peaKLUM.

3agaua 2. Mmeercsl yepHbIi MOPOILIOK — coeauMHeHue menu. [Ipen-
JIOXUTE CIOCOO OIpeAesIeHUs OMBbITHBIM MYTEM, YMCTBIA JIX 3TO OKCHI
Menu(Il) wam oH comepXWUT MpUMECH, M JOKaXUTE 3TO IyTEM IKCIIe-
pumeHTa. Hanmuiure ypaBHeHUs peakiuid.

3agaua 3. Mmerorcs Tpu MpOHYMEPOBAaHHbBIE MPOOMPKU C OECLBET-
HbIMU pacTBopaMu. Kak MOXHO OIpenennuTh, B KaKOH M3 HUX XJIOPUJ
HaTpus, B KakKOil cepHas KucJoTa, B Kakoil enkuit Hatp? Hanmuinure
ypaBHEHMSI peaKIIuii.

3agaua 4. [Ipoxenaiite HeOOXOAMMBIE OMBITHI IJISI OCYLIECTBICHUS
CJIEYIOLIMX MTPEeBPALLECHUIA: CuO — CuCl, — Cu(OH), — CuO.

Harmuinure ypaBHEHMSI COOTBETCTBYIOIINX PEaKIIUiA.
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3agaua 5. B nByx nmpoOupKax comep:Karcs pacTBOPBI COIbI M KAayCTH-
yecKoil coabl. OnpenennTe ¢ MOMOIIbIO peaklMil Kaxaoe BelecTBo. Ha-
MUIIUTE YPaBHEHUST peaKIIuid.

[ToaroroBbTe OTYET O KaxIOW BBINOJHEHHOM 3KCHEpPUMEHTAIbHOM
3agaye.
OTtyeT 0 nMpoaeaaHHONW paboTe 3amKUChIBAETCSI B CAEAYIOIIEM MOPSIIKE:

1. Tema paGoThI.
2. ITlepedyeHb HEOOXOOUMBIX JUIs1 paOOTHI peaKTMBOB U 000pPYIOBaHMS.

3. HamMeHoBaHMe KaXI0Oil 4acTu MpoJeJaHHOU paboThl, KpaTKoe 00b-
SICHEHHME Topsiaka IpoBeaeHUs1 pabotel. MimocTpanuu npubopoB,
HCIOJIb3YeMbIX B Ipoliecce pabOThl. 3aKJIIOUEHNE HAa OCHOBE ITPOMC-
XOISIIUX SIBJICHUMN.

4. HanucaHue ypaBHEHUI peaKIIvid.
5. 3aKII0uYMTEebHBINA BBIBOMA O pe3yJibTaTaX padOThI.

IIpumevyanme. Yuureab MOXET BbIOpATh 3aaud ISl BBIMOJTHEHMSI,
MCXOIS M3 BO3MOXHOCTEH XMMUUYECKOI JTaOOpaTOPUN.

1. JIns COpTUPOBKU CEMSIH CEIbCKOXO3SIMCTBEHHBIX PACTeHUIA UCIOJIb-
syercsi 10%-HbliI  pacTBOp IMOBAapeHHOM coiM (XJOopuUAa HATpUS
NACI). I[Ipy nomeleHUH CeMSIH B TaKOW pacTBOp IyCTble CEMEHa
BCIUIBIBAIOT Ha MOBEPXHOCTh pacTBopa. CKOJBKO COJIM TMOTpedyeTcs
Juist ipurotoBieHust 80 T pactBopa?

2. Tlotepu opraHuM3MOM BOIbI BOCHOJHSIOT C MOMOIbIO «PeruapoHar.
B onHoM makeTe IoOpollKa perMapoHa CoAepxKUTCS 3,5 T xjopuaa
Hatpust NACI, 2,5 r xnopuaa kanusg (KCl), 2,9 r uurpata Hatpus
(Na3C6H50) u 10 r nmoko3sl (C6H1206). OnuH makeT Inpermapara
pactBopuau B 1 1 (1000 mu1) Bomawl. OmnpeaennTe MacCoOBYIO OJIO
KaXKJI0TO BEILIeCTBA B MOJYYEHHOM pacTBOpE.

3. Omnpegenute MaccoBYIO JOJIIO pacTBOPMMOTO B pacTBope, 00pa3o-
BaBlIeMcsl B pe3yiabTaTe pactBopeHUs1 20 r coiii B 80 T BOAIBI.

4. K 500 r 20%-Horo pactBopa moBapeHHOI comu godaBwim 300 T
BoAbl. OmnpenenuTe MacCoOBYIO JOJIO PacTBOPUMOro B 0Opa3oBaB-
1IeMcsl pacTBOpe.

5. K 400 r 5%-Horo pactBopa nmoBapeHHOI conu no6aBuian 50 T CoJu.
Boiuncaute MaccoBylo 0110 COJIM B 00pa3oBaBIIEMCSI pacTBOPE.
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TECTOBBIE 3AIAHUA K I'VIABE VI

. Ykaxure BemecTso A B cxeme: Fe — A — Fe(OH),.

A) FeO; B) Fe,0,; C) FeCl; D) FeSO,.

. Onpenennrte BemecTBa A 1 B B cienyiomux npeBpameHusix:
A — B — CuCl, - Cu(OH), - B — A.

A) Cuu CuO; B) CuO u Cu;
C) Cuu Cu0; D) Cu,0 u Cu.
. Kakoe u3 Bemects B pesyiabrare oanoro npespamenus aaer CuCl,?
1. Cu; 2. CuS; 3. Cu(OH); 4. (CuOH), CO.,.
A) 1; B) 1, 2; O 1,23 D) 1,2, 3, 4.

. C KaKnuMH H3 ClieyIONMX BEIECTB BCTYNAET B PEaKiMi0 CepHas KHC-
Jora?

1. Zn; 2. ZnO; 3. Zn(OH),; 4. 7ZnS.
A) 1,23, 4 B) 1,2,3;
O 1,2 D)1.

. C 4eM J0/DKeH MpOB3aMMOJECTBOBATh METAIMYECKHIA IMHK, YTOOBI
NOJYYWICS XJIOPH IMHKA?

1. HCI; 2. CuCl; 3. HgCl, 4. NaCl.

A)l; B) 2, 3; C) 2,3,4;, D) 1,2, 3.

. B pesyabraTe Kakoii U3 cleayloOmyx peakimii o0pa3yercs coJib?
A) cynabdun HaTpusl + coyisiHas KUCJIOTa;

B) kanbumii + Boja;

C) okcug meau(Il) + Bomopon;

D) mamaxut (HarpeBaHue) — ..

. I'uapoKcHA HATPUS MOXKHO MOJIYYHTb B3aMMOJEHCTBHEM MeTaJLINYec-
KOr0 HATPUS MJIM €ro OKCHaa ¢ BoAOi. MOXHO M TAKHM Xe CHOCO-
oom moayuuts ruapokcua meau(1I)?

A) HET, Helb3s MOJYYUTD;

B) MoxHO moayyuth, HarpeBast Meab M okcua meau(ll);

C) MOXHO MOJIy4UTh, UMES TOPSIYMiA BOASIHOM Tap;

D) MOXHO MOay4YuTh IMyTEM B3aMMOJAEUCTBUSI MEIHBIX ONMWIOK C TO-
psiueit Bogoit u okcuaa meau(Il) ¢ xomomHoit Bomoid.
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8. Bbuin npoBeaeHbI Cleayiomue NpeBpameHns:

Cu — CuO — CuCl2 - Cu(OH)2 — CuO — Cu.Macca ucxonHou
Mmean — 12,8r. byner M oHa paBHa Macce MeIM, KOoTopas MOJy4UTCS
MOCJIe BCeX 3TUX MpeBpalleHuii?

A) Her, oOpa3yeTca 6,4 T Menu;
B) Her, obpasyercst 64 T menu;
C) nma, obpasyerca 12,8 r menu;

D) na, obpasyercs 12,8 r Menu, eciu Ha KaXIoi cTaguu He OydaeT
MOTEPb.

9. Onpeneante BemecTBa A 1 B B yKa3aHHbIX HMKe NMPeBpaLICHUAAX:
A —-FeSO4 - B — FeO - A — FeCl2 - B —» FeO — A

A) Fe u Fe(OH)2.
B) Fe(OH), u Fe.
C) FeCO, u FeCl,
D) FeS u Fe(OH),.

10. CKOJbKO JUTPOB YIJIEKHCJIOr0 ra3a, M3MEpeHHOro NMpH HOPMAJbHbIX
YCIOBHSAX, HEOOXOAMMO /Il HEHTPAIM3AIMUA PACTBOPA LIEJO0YH, TOJIY-
yeHHoi u3 12,4 r okcuaa HaTpHA?

A) 22,4; B) 44.8; C) 2,24, D) 4,48.

11. 3 KakKuX HMKENPHBEJICHHBIX BEIECTB MOXKHO MOJYYHTh KHCJIOTY,
OCYHIECTBHB TOJIbKO OJHO NMpeBpamenne?

1 - S0, 2-K,0; 3-CuOH); 4-PO,

275

5—-CO0, 6 — CaCl; 7 — MgO; 8 — H,SO,.
A 1,45 B)1,2 4,5 7; C) 3,6, 8; D) 2, 3,6, 7.

12. Kakoe Ko/M4ecTBO MeTalia Meau 00Opa3yeTcsl MPH BOCCTAHOBJIEHHH
8 r okcupa memu(I1)?

A) 6,4 B) 1,6,2; C) 9,82  D)3,4r
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JJABOPATOPHBIE PABOTDI

Jlaboparopnas padora 1.

O3HAKOMJIEHUME C BEIIECTBAMH, UMEIOIINMHA
PA3JIMYHBIE OPU3NYECKUE CBOUCTBA

BaxHoe 3HaueHue IIpu HU3YYECHUUN CBOMCTB BEILECTB MMEET IOJHAY
X XapaKTCpUCTUKA.

3anuiuuTe CBOMCTBA JaHHBIX BaM BEILECTB B BUE CJIGI[YIOH_[GT/'I Tab-
JINIIBI:

Xoaartu Panru . Buunmu | Xammasupn- | CaxTum
Byiiu on

Homu moana _
arperari oH oH s 1ap 06 oH

Hamakn o

Takap

Copmau o1roMu-
naHun

Kymopocu muc

AJTroMUHMI
Pyx
Oxan
Muc
006
Criupt
Cyadyp
Won

1. Onpenenute arperaTHbIe COCTOSIHMSI BELLECTB MPU OOBIYHBIX YCIIO-
BUSIX.
2.BusyanbHO onpeneauTe 1IBET BEIIECTB MPU OOBIYHOM OCBELIEHUM.
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3. Cobmrogass OCTOPOXHOCTh, OIPEACIIMTE 3allaXx BELIECTB (3amax He-
3HAKOMOTO BeIlIeCTBA MOXET OBITh SIHOBUTHIM WJIM MOXKET pa3beaarh Jbl-
XaTeJIbHbIE IIyTH).

4. Tlpu ompeneaeHUM TUIOTHOCTH BELIECTB MCIIOJb3YWTE€ CBOM 3HA-
HUS 10 (PU3UKE.

5. Ilpu onpeneneHrn pacCTBOPUMOCTH WJIM HEPACTBOPUMOCTHU BEllle-
CTBa B BOJ€ HEOOXOMMMO OTChINATh HEOOJIbIIOE €ro KOJMYEeCTBO B CTa-
KaH WA MPOOMPKY, MPUIUTh BOABI U Mepemeliarh. BelecTBo cunraercs
pacTBOPMMBIM B BOJE, €CJAM OHO PACTBOPSIETCS B HE MOJHOCTBIO WU
OILYTUMO.

6. Ilpu ompeneneHUM TBEPIOCTH BEIIECTB BOCIOJIL3YITECH LIKAIOMA
TBEPJAOCTU, B CJIydyae Xe€ €€ OTCYTCTBUSI CPaBHUTE TBEPAOCTb MMEIOIIIE-
rocsl BellleCTBA C BELIECTBAMM, TBEPAOCTb KOTOPHIX M3BECTHA, HAIpPH-
Mep, HOITY (TBepaocTh 2—2,5), crekia (TBEpAOCThb 5) U Ip.

7. He npoOyiiTe Ha BKYC HEM3BECTHBIE BEIIECTBA.

8. PacckaxuTe O CBOICTBaxX JaHHBIX BaM BEUIECTB B CJICIYIOIIEM
MOPSIIKE:

+ Ha3Banue BemecTBa.

* ArperatHoe COCTOSIHHE.
+ Ilger.

+  3amax.

+ IlnoTHOCTBD.

* PacrtBopumMocTb B BOje.
+ Taepmocts.

JlabopaTopnas pabora 2.

OUBNYECKUE SBJIEHUA

1. IlnaBaenne napaduna (ceun).

OtpexbTe OT cBeuM 2 CM M, IMOJOXUB 3TOT OpycoK B ¢apdopoBylo
Yaliky, HarpeiTe ero Ha IUIaMeHU CIUPTOBOM Jiamnbl. OcTyauTe pa-
CILIaBJIEHHYIO cBeuy. OObSICHUTE MPOUCXOISIIINE SIBICHUS.
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2. PacTBopenne B BOJe MOBAPEHHO# COJIM M BbIAPMBAHHE €€ PaCTBO-
pa.

Bo3bmute ogHy 4aiiHyIO JIOXKY ITOBapEeHHOI COJIM M MPOHAOI0Iaii-
TE €€ pacTBOpPEHUE B CTakaHe C HeOOJbIIMM KOJIU4ecTBOM BobI. ITo-
JIyUEHHBII pacTBOp mnepeneite B gapdopoBylO YallKy U Harpemre ee B
MJIaMEHM CIMPTOBOM JIaMIIbI, MOCTOSIHHO TomeniuBasi pacTBop. C mosis-
JICHMEM KPHUCTAJUIOB COJM HEOOXOAMMO IpeKpaTUTh HarpeB. OObsICHUTE
MIPOMUCXOISIIME TTPU 3TOM SIBJICHUSI.

3. Onpenenenne mo 3amaxy pa30aBjeHHbIX PACTBOPOB 3THJIOBOIO
CIHMPTA, YKCYCHOIM KHCJIOTBI M MapoB 3¢upa.

OOpa3iupbl 3TUX BELIECTB B MPOOMpPKAX OTIMYAIOTCS MO 3amaxy (co-
OyropaiiTe MpaBuiia ONpeaeeHUs 3amaxa HE3HAKOMBIX BEIIECTB).

JlabopaTopHas padora 3.

XUMHMNYECKUE ABJIEHUA

1. I'openue Oymaru, cnupra, rasa, Clmyex.
3aXruTe CIOMYKYy M MOJHECHUTE €€ K KyCOouKam
Oymaru, CIMpTOBOI JlaMrie, ra3oBoil ropenke. Ha-
omopaiite 3a maameHeM. OObSICHUTE, KaKoe MPOUC-
XOIIUT SIBJICHUE.
2. HarpeBanue MeJqHO# NJIACTHHKH HJIH BOJIOK-
HAa B NJIAMEHH CNMPTOBO JIaAMIIbI.
OOpatuTe BHMMaHUE Ha BHEIUHUNA BUA MeJ-
HOM IUIaCTMHKM WM BoJIOKHA. Harpeiite mac-
TUHKY (BOJOKHO) B IUIAMEHU CIMPTOBOM JIAMIIHI,
3aKpenuB MX Ha Aepxatene (mummamu). O6pa3o-
BaBILMIACS YEPHBI HaJeT COCKOOJMUTE Ha Oymary.
Omnarp Harpeiite 1 cHumuTe HaneT.IIponenaiite sty
orepalnio HeCKOJNBKO pa3. CpaBHUTE MeIb ¢ oOpa-  Puc.53. BosneiicTBue
30BaBLIMMCS YepHBIM BellecTBOM. OObSICHUTE TPO- COJIAHOM KHUCJIOTI
U30LIE/IIeE ABICHUE. Ha men
3. Bo3neiicTBre COMISIHOI KMCJIOTBI HA MeJ, MPaMOp, U3BECTHSK.
JIBa-Tpu Kycouka Meja, MpamMopa, M3BECTHSIKA BEJIMYMHON C TOpO-
LIMHY IIOJOXWTE B MPOOMPKY M N00aBbT€ PACTBOP COJISTHOWM KHCIIOTHI
(puc.50).[TogHecuTe K mpoOMpKe TICIOLIYIO JIYYMHY TaK, 4TOObI OHA HE
comnpuKacauach ¢ XUIKOCTbIO. OObSICHUTE MPOUCXOIsIIIee SIBICHUE.
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JIaboparopnas padora 4.

IMPOCTBIE U CJIOXHBIE
BEIIIECTBA

1. 3HakomcTBO ¢ 00Opa3naMu.

BHuMaTe1bHO O3HAKOMbBTECH C MMEIOIIMMUCI OOpa3luamMyd MUHEpa-
JIOB TOPHBIX IOPOJ, KYCOYKAMU META/UIOB U HEMETAJLIIOB.

OOparuTe BHMMaHME HAa WX BHELIHWI BUA W LBeT. Pa3menure Mx Ha
MPOCTHIE U CJIOXKHbIE BEILECTBA.

2. Pa3nejieHne mMpoCThIX BEMECTB HA METAJLIbI M HEMETAJLIbI.

Paznenute Ha MeTauibl U1 HEMETAJUIBI BEILIECTBA, KOTOPBIE Bbl OTHEC-
JI1 K TIpocThIM. [10 KakuM MX CBOMCTBAaM Bbl pa3ieisieTe 3TU BELIECTBA

JIaboparopnas padora 5.

BUJIBI XUMWYECKHUX PEAKIIUH

1. Ilpucoeaunenue (rameHue M3BECTH).

Haneiite B xumuueckuii ctakan 50 MJ BOAbI U OIMYCTUTE TyAa He-
CKOJIBKO KYCOUYKOB HeraiieHow u3BecTu. [lolydueHHOMY «MOJIOKY» maiiTe
OTCTOSITbCS. 3aTeM OTJIeiTe B MPOOMPKY HEOOJbIIOE KOJIUYECTBO IPO-
3payHoro pactBopa u no6asbTe 1—2 Kanau ¢eHondraienHa. Hadmonaii-
T€ 3a UBMEHEHUEM OKpacku.OObsICHUTE HAOMI0JaeMbIE SIBJICHUSI.

2. Paznoxenne (pa3jiokeHHe MAJAXHUTA).

B npoOupKy HachInbTe BELIECTBO 3€JEHOIO 1[BETa, Ha3blBaeMOe Ma-
JAXUTOM, M 3aKpernuTe ee Ha wTatuBe. Harpeiite B ruiaMeHM CIIMPTOBOM
JJaMIIbl 4acTb MpoOMpKU C BellecTBOM. [TogHecuTe K TOPJBIIIKY IMpO-
Oupku ropsiugyto cnruky. [loHabmonaiite U 0ObSICHUTE MPOUCXOASIINE
SIBJIEHMSI.

3. 3amemenue (omyckanue B pactBop xuopuna meau(Il) ounmenHoro
XKeje3a).

3anonHuTe npobupky Ha 1/4 pactBopom xiopuaa meau(Il). OmycTu-
T€ B PAacTBOP KeJIE3HbII IBO3/b, MPUBSI3AHHBIN 32 HUTb. Yepes 2—3 Mu-
HYTHI BBITAIUTE TBO3/b. OObSICHUTE M3MEHEHHUs Ha IMOBEPXHOCTU T'BO3IS.
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ITonoxute B mpoOMpPKY HEMHOTIO XeJIe3HOM CTpyxXKU.Yepe3 HekoTopoe
BpeMs oOpaTuTe BHMMaHHME Ha M3MEHEHHue 1IBeTa pacTBopa. Hamuiure
ypaBHEHUE peaKlINu.

JlabopaTopHas pabdora 6.
3HAKOMCTBO C OBPA3IIAMUM OKCHUIOB
O3HakombTech ¢ 00pa3liaMM JaHHBIX BaM OKcua0B.O0paTuTe BHUMA-

HHNE Ha UX arpe€raTHoc COCTOAHHE, LIBET M 3allax. HepeHI/H_HI/ITe CJICAYIO-
1Iy1o T36HI/II_[y B TCTpadb U 3aIIOJIHUTEC €C€.

HasBanue Xumuueckasi ArperaTHoe Iser

3amnax
BELLIECTBA dopmya COCTOSIHUE

JlabopaTropnasa padora 7.

SHAKOMCTBO C PA3JIMYHBIMU BUJAMMU I'OPIOYEI'O
N CIIOCOBAMMU UX PAITUOHAJIBHOI'O
NCIIOJIb3OBAHUA

BHuMmarenpHO paccMoOTpuTe 00pa3lbl pa3IUYHBIX BUIOB TOPIOYEro.
CaMOCTOSTEIbHO COCTAaBbTE M 3alOJHUTE TaONMIly, OTpaxarouyw ¢(u-
3MYECKMEe CBOMCTBA MMEIOILMXCSI BUAOB FOPIOYETO.

Pacckaxute o Mepax 0e30MacHOCTM M CHOCO0AaX MCIOJIb30BaHUS
JAHHBIX BUJOB TOPIOYETro.

JlabopaTopnas pabora 8.

MOJYYEHUE BOJAOPOJIA B3JAUMOJIENCTBUEM
INHKA C PACTBOPOM KHUCJIOTbBI

1. BipobupKy mocTerneHHO OmycTUTe 4—5 KyCOUYKOB LIMHKA U CBep-
Xy npuieite 2—3 Mi cossgsHOM KucioTel. HaGmonaiite mpoucxopsiiee

151



sBJieHue. 13 Kakoro BeulecTBa BbiaensieTcsl Bogopon? Hamuiuute ypaB-
HEHUE peaKklMu.3aKpoiTe MpoOUPKY MPOOKOM ¢ Ta300TBOJHON TPYOKOMA.
ITocne BbIxOma Bo3myxa MOMpPOOYHTE MOMXKEYb BBIACISIOIIMIACS BOIO-
pol, MpeArnpuHUMas BCe Mepbl 0€30MacHOCTH.

2.Korma BblmeeHUe ra3a MpeKpaTuTCs, HAaHECUTE HECKOJIBKO Karlellb
pacTBOpa Ha CTEKJIO W MEIJIEHHO HArpeuTe €ro B IUIAMEHU CITUPTOBOM
Jamiibl. OOpaTuTe BHMMaHMWE Ha MsTHA, OCTaBLIMecs Ha cTekie. Kakoe
HOBOE BEILIECTBO 00pa30BajioCh?

Jlaboparopnasa padora 9.

U3YYEHUE B3AMMOJIENCTBUSA BOJIOPOJIA
C OKCMJIOM MEIU(I) 1 OINTPEAEJITEHUE
MMPAKTUYECKOT'O 3HAYEHUSA DTOM PEAKIIMA

[Tonyunte Bomopoja, Kak IMOKa3aHO B JjabopaTopHoii pabore No 8.
Boinensitoinmiicss Bogopoa uepe3 ra3o0TBOJAHYIO TpPYOKY HarpaBbTe B
npooupky ¢ okcuaom menu(Il). Harpeiite B miameHn CMpTOBOM J1am-
bl YacTh MPoOUpKU ¢ okcuaoMm meau(Il).

Yto obOpasyercss Ha cTeHKax HarpeBaemoil mpooupku? OObsIcHUTE
CYLIHOCTb MPOUCXOASAIIMX sABIeHUIA. HanuinuTe ypaBHEHUST peaKLnii.

Jlaboparopnas padora 10.

B3AMMO/JIEIICTBUE BOJIbI C OKCUJIAMMU.
U3MEHEHUE OKPACKN UHAUKATOPOB B
OBPA3YIOIIIUXCA PACTBOPA

1. B3aumogeiicTBiHe OKCHAA Kajblsi C BOJAOH M H3MEHEHHE OKPACKH
HMHIAMKATOPOB B 00pa30BaBIIEMCS] PaCTBOpeE.

Haneiite B crakan 50 mu1 Boabl M 100aBbTe 2—3 KycOouKa HeralieHO
u3Bectu. Habmonaiite mpoucxonsiiee ssiaeHue. Jlaiite oTcTosThes odpa-
30BaBLIeMyCsl O6eioMy pacTtBopy. BTpu npobupku otiaeiite mo 2—3 M OT
MPO3paYHOI YaCTH.
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JloGaBbTe MO KaIUisIM JIJaKMYC B Iep-
By10, (peHOJI(pTaIeMH— BO BTOPYIO, METU-
JIOpaHX — B TPEThbIO Mpobupky. O6parute
BHMMaHME Ha U3MEHEHUE OKPACKU MHIU-
KaTOpOB M 3aHECUTE UX CPaBHUTEJIbHBIC
MoKa3aHus B Tabnuuy (puc.54).

2. BsaumopneiicrBue okcuaa ocdo-
pa(V) c Bomoii m HM3MeHEHHE OKPACKH HH-
JMKATOPOB B 00pa30BaBHIEMCS PacTBOpe.

PactBoputre B Bome oxcug ¢ocho-
pa(V), oOpa3yloluiicsi IIpU TOPEeHUU
docdopa Ha Bosmyxe. Pazgenute Ha Tpu
NMpoOUPKM 00pa30BaBLIMICS pPACTBOP U
M3yYUTe M3MEHEHWE OKpPacKy HHIUKATO-
POB, YKa3aHHBIX B padore 1.

3. B3aumoneiictBue okcuaa menu(Il) c
BOJOM.

[Tonoxute B mpoOUpPKY HECKOJBKO KY-
coukoB nopouika okcuaa meau(ll) m mpuneitte 5S—10 mu Boabl. Xopo-
o nepemMeinaite. Yto B Haba0gaeTE?

CnenaiiTe cpaBHUTENbHBIM BBIBOJ O B3aMMOJIEWCTBUM OKCHUAA Kajlb-
uust, okcuaa gocdopa(V) u okcuma meau(ll) ¢ Bomoit

Puc.54. TlokazaHus
MHINKATOPOB

JlabopaTopHasa padora 11.

B3AMMO/JIEVICTBUE HE PACTBOPUMBIX B BOJIE
OCHOBAHHU C KUCJIOTAMUA

1.ITpoBepbTe HEpacTBOPUMOCTH B Bojie ruapokcuaoB meau(Il) u xene-
3a(IlI). st aTOoro K HEeOOMBIIOMY MX KOJMYECTBY A00aBbTe 3—4 M
BOJIbI.

2. J106aBbTe MOHEMHOTY K 3TUM BELIECTBAM PAaCTBOPHI CEPHOM U COJISI-
HOM KMCJIOT 10 TIOJIHOTO PACTBOPEHUSI OCHOBAHUIA.

OOpatuTe BHUMaHKE HAa U3MEHEHME OKPAaCKU PacTBOPOB.

3.Hanecute mo 2—3 Kamim 3TUX pacTBOPOB Ha CTEKJISIHHbBIC TJIACTUHKU
1 BblmapuTe. YTO BBl 3HAETE O KPUCTAIMYECKMX BELIECTBAX, OCTAB-
mmMxcs Ha miaactuHkax? Hamuiumrte ypaBHEHUS peakluid.
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Jlaboparopnasa padora 12.

TEPMUYECKOE PA3JIOXKEHUE
TUIPOKCHUJIA MEIV(IT)

[Tpobupky ¢ ruapokcuaoM Meau(Il) ycrtaHoBuTE Ha XKeJE3HOM IlTa-
THUBE MO HEOOJIbIIMM HAKIOHOM.

ITpobupky ocTopoxxkHo HarpeiTe.Yto mpoucxoaut?

OOpatuTe BHMMaHKE Ha 1IBET MCXOJHOTO BEIIECTBA M KamleJbKM BO-
JIbl Ha CTEHKax MPOOUPKU.

3anuuuTe B TeTpaab CBOM HAOIIOAECHUS 32 TPOUCXOAIIINM U TTPOMII-
JIIOCTPUPYITE YCTAaHOBKY Ipubopa. HamuiuuTe ypaBHeHUST peaKUUil Tep-
MMYECKOTO Pa3JIOKEHUSI HE PACTBOPUMMBIX B BOJIE OCHOBAHUIA.

Jlaboparopnasa padora 13.

PEAKIIMS HEUTPAJIM3ALIAY

1. Haneiite B apdopoByio yailiky 5 MJ pacTBOpa TMAPOKCHIA HATpus.
Jlo6aBbTe K Hemy 1—2 kamiau ¢eHodrasenHa. O0patute BHUMaHUE
Ha LBET pacTBopa.

2. K mMajMHOBOMY pacTBOpY A0 MCYE3HOBEHHUSI OKPACKM A00ABBTE TIO
KaIlIIM pacTBOp COJITHOM KMCJIOTBHI, IOCTOSHHO IEPEMEIIUBAs €ro
CTEKJISHHOM MaJIOYKOW.

3. Harpeiite 1ojoBHMHY IMOJIY4€HHOTO pacTBOpa B IUIAMEHM CIIMPTOBOM
JIAMIIbI, TTIOMELIMBAS €r0 CTEKJISTHHOM Majloukoi. PaccMoTpure mosy-
YEHHYIO COJIb.

Hanuiuure ypaBHeHUs peakiiuii HEUTpan3aluu

JIaGoparopnasa padora 14.

BO3JIEICTBUE PACTBOPOB KUCJIOT
HA UHIUKATOPBI

Haneiite B nBe mpoOupku mo 1 MJI COJSIHOM KUCIOTHL. B ogHY U3
mpodupok nob6aBbTe 1—2 Karum jJakmyca, B Apyryro — meTuiopaHxk.O0-
paTuTe BHUMaHNWE Ha U3MEHEHUE OKPaCKM MHAMKATOPOB (puc.52).
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[ToBTOPUTE 3TOT XK€ OMBIT C PACTBOPOM CEPHOI KUCIIOTHI.
3anoMHuUTe, KaKoil LBET MpUOOpeTaloT MHAMKATOPHI (JJAKMYC U Me-
TWJIOPAaHX) B PacTBOpax KUCIOT.

Jlaboparopnas padora 15.

B3AMMOJIEMCTBUE KUCJIOT C METAJUIAMUA

1. Bo3pMute Tpu nmpodbupku. [Tomectute B nepByro NpoOMpPKY LIMHK, BO
BTOPYIO — 3KeJIe30, a B TPeThbl0 — KyCOukud Mmeau.JlobGaBbTe B Ipo-
Oupku 1o 1—2 MJI pacTBopa COJISIHOM KUCJIOTHI.

2.11oBTOPUTE 3TU XK€ OMBITHI C PACTBOPOM CEPHOM KMCIIOTHI.

3. Eciu peakuuu He MAYT, HEMHOIO HarpeiTe MpoOMpPKU B IJIaMEHU
CIIMPTOBOM JIAMIIBI.

4.OnuimTe CBOM HAOJIOAEHMS 32 B3aMMOAEHCTBMEM METAJIJIOB C KUC-
JJIOTaMH, OCHOBBIBAsICh HA TTPOBEACHHBIX onbITax. Hanmuiure ypaBHe-
HUS MPOTEKAIOLIMX PeaKIIUiA!

ByabTe 0CTOpPOXKHBI NPH padoTe ¢ KUCIOTAMu!

JIaGoparopnasa padora 16.

B3AMMOJIEICTBUE KHACJIOT
C OKCUJAMU METAJVIOB

1. Bo3bMure nse npooupku. [lomecTuTe B HUX paBHOE KOJMYECTBO OK-
cuna xenesa(lll). Haneiite B mepByo NMpoOMPKY COMSIHYIO, a BO BTO-
py1o — cepHylo Kucioty oobemom 1—2 mu. IIponabmrogaiite 3a mpo-
UCXOASIIMMU B TMpoOMpKax M3MEHEHUSIMU. ECIM OHM HEOUIyTUMBI,
HEeMHOro Harpeiite mpooupku. [Ipy mojHOM pacTBOpeHUU A00aBbTE
eure okcuaa xeneza(Ill) v momsiTaliTeCh paCTBOPUTH €TO.

2.T1o OKOHYaHMM peaklM¥ HAaHECUTE HECKOJIbKO Karlejb MOJyYeHHOTO
pacTBOpa Ha CTEKJISIHHYIO TUIACTUHKY M Harpeiite. YTo ocraercsl Ha
MJIACTUHKE TOCJIe UCTIapEeHUST BOIbI?

3.IToBTOpPUTE 3TOT K€ OMBIT C OKCUIOM MarHusl.

Hanuiure ypaBHeHHS TPOTEKAIOLIMX PEAKLIMIA
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§ 9. Xumuueckast (hopmysia 1 BbIBOJbI HAa €€ OCHOBE. BaJleHTHOCTb.
TTOHATHE 00 MHIAEKCAX ..eeevvvvreeeeiiireeeniieeeeeiveeeeenens

§ 10. Pasmep, oTHOcuTebHAs M abCOJIIOTHAsE Macca MoJiekys. Mosb 1 Mo-
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JlaHHbIE 0 COCTOSIHMM Y4eOHMKA, BBIJAHHOTO B apeH.y

ITonmucek IToanuceh
CocTostHUE
N D.N.0. VyeGHbIT KJIaCCHOTO CocTosiHUEe | KJIaCCHOTrO
o npu
yyeHUKa roa PYKOBOIM- npu caade | pyKOBOIU-
MOJTy4EHU U
TEJIst Tes
1.
2.
3.
4.
5.
6.

ITo Bo3BpamieHNH y4eOHNKA B KOHIE Y4eOHOTO roJa KJIACCHbI PYKOBOIUTEb
3aM0JIHAET BbIIIEYKA3AHHYI0 TA0IMIYy, OCHOBBIBASICh HA CAEAYIOMIMUX KPHUTEPHIX

OILICHKHA €ro COCTOSAHHA:

\Hoebtii COOTBETCTBYET HOBOMY YUE€OHMKY, BbIIAHHOMY ISl MOJb30BAHUS
BIIEpBEIE.

\Xopowuii O06sioXKa He TOBpeXaeHa, He OTIesieHa OT OCHOBHOW 4YacTu
yyeObHUKa, UMEIOTCsSl Bce cTpaHulibl. CTpaHUIIbI HE MOPBaHbI, HE
OTKJIEeHbI, HA HUX HET HUKAKMX 3aMuceil U JTMHUM.

Yooeiemeopumeavnoiii Ha oGnoxke umeroTcs 3amucyu U JUHWUK, €€ Kpasli MOBPEXICHBI.

O610xKa OTIEeJIeHa OT OCHOBHOM 4acTu y‘{€6HI/IKa n oTpecraBpu-
poBaHa ITIOJIb30BATCJIEM. PCCTaBpI/IpOBaHI/IC YAOBJICTBOPUTECIIBHOC.
OTKJIeeHHBIC CTpaHMILbI MPUKJICCHDbI.

‘Heyodoe.aemeopumeavHuoiii

O010KKa MOBpPEXIeHAa, OTAeJieHa OT OCHOBHOM 4yacTh yueOHUKa
WM YaCTUYHO OTCYTCTBYeT. HeKOoTOpblie CTpaHMIIbI MOBPEXIEHBI.
PecraBpanys ctpaHull HeyaoBiaeTBopuTeabHass. CTpaHULIbI MOpP-
BaHbl, MCUEPUEHBbl U MCTaukaHbl. HEKOTOpbIE CTpaHMUIIbI OTCYTCT-
BYIOT. Y4eOHUK BOCCTAHOBJIEHUIO HE ITOJJIEXKUT.
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