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B 7-M KAacce BbI IPHCTYTIaeTe K M3YYeHHIO HOBOTO yueOHOro mpeamera — XML,

OTo HHTepeCHAsI M YBACKATeAbHAs HayKa, 3HAHMS B 00AACTU KOTOPOIL Bbl OyaeTe Ipruobpe-
TATh U B [IOCA@AYIOIIIE TOABI OOy UeHH s, BIAOTH A0 bakaraBpuaTa. ToT, KTO OYAET yBACUEH UyAec-
HBIM MHPOM XUMUYECKUX GOPMYA, CMOXKET IIPOAOAKUTD U3YYeHHe XUMHIH B By3e.

OTOT yueOHMK BKAIOYAET TPHU IAABBL B IIepBOIi rAaBe BB IIO3HAKOMHUTECDH C IIEPBOHAYAABHDI-
MM HOHATUSAMU XUMUH. Bbl y3HaeTe, 4TO Takoe aTOMbI, MOAEKYADI, BEIlleCTBA K KaKOBbI MX CBOM-
CTBa. 3aTeM Bbl OTKpOeTe IPHYHHbI, 00YCAOBAMBAIOLINE PA3HOOOpA3He BEIjeCTB, U TO, KAKOBA
POAb YeAOBeKa B MPOU3BOACTBE M IPUMEHEHUU XMMHYECKHX ITPOAYKTOB M MaTe€PHAAOB, KaKOB
BKAQA YU€HBIX BCETO MUPa M y4eHbIX MOAAOBBI B pa3BuTHe XUMUM. Takoke BbI ITO3HAKOMUTECDH C
YAUBUTEABHON CHCTEMATH3al[Iell XUMIIeCKIX 9AeMEeHTOB, HA3BAHHOM Nepuoduteckoil cucmemoii
XUMUMECKUX IAEMEHINO8.

Bropas raaBa mocssimeHa cTpoeHuIo BemecTs. M3yyas aTy raaBy, Bbl y3HaeTe, KaKOBO CTpPO-
€HHME aTOMA, KaKOBbI XapaKTEPHUCTHUKH XMMHYECKHX JAEMEHTOB, MX BAACHTHOCTD, THUIIbI XMMHYE-
CKHX CBA3EH.

ITocaeaHsis rAaBa, Ha3BaHHASA « XHMHS M OKPY>KaIOITasl Cpead>, OTPaXKaeT 3HAUCHHe XUMH-
YeCKHX BelleCTB U MX CMeCel B XXU3HU YeAOBeKa, OOBSCHSET IIPUYKHBI, IPHBOASIIIHE K 3arps3He-
HHIO CPeAbl, B KOTOPOii Mbl 5kHBeM (BOABL, BO3AYXa, TIOUBBL), U OOBACHSET, KAKYI0 BAXKHYI0 POAb
HI'paeT XMMHMS B PEINIEHHHN 3KOAOTHMYIECKHUX Hp06AeM. COAGP)KaHHeM 9TOM TAABHI ABTOPBI XOTAT
IepeAaTh BCeM YYALIUMCS CBOIO TPEBOT'Y 3a OKPYXKAIOL[YIO0 HAC IPUPOAY, IPHU3bIBASI HX He OBITH
PaBHOAYIIHBIMU K TOMY, YTO IPOUCXOAUT BOKPYT.

Kaxpast TeMa IIOCTpOeHA B AOTHYECKOMN IIOCAGAOBATEABHOCTH O0yUeHHMs: HA OCHOBE B3aH-
MOCBSI3€fl C IIPEABIAYIIIM MATEPUAAOM — H3AOKEHHE HOBOI TeMbl, 0000IIeHNe, YIIpaXKHEeHHs
AAS 3aKPENIACHMS U OLl€HUBAHHAL

ITockoAbKy XUMUS SBASIETCS HAYKOM SKCIIEPHMEHTAABHOM, a He TOABKO TeOPEeTUYECKOH, AAS
HEKOTOPBIX TeM IMPEAYCMOTPEHA 3KCIEePHMEHTAAbHAS AEATEAbHOCTDb, KOTOPas MOMOXKET IIOA-
TBEPAUTD TEOPETHIECKHE ITPEACTABACHHUS.

Aast 6oaee TAYOOKOTO YCBOEHIS MATEPHAAA TEMBI AOIIOAHEHDI PyOPUKAMH C IIOAE3HOM HH-

popmarueir, KOTOpast MPHU3BaHa IIOOYXXAATH K TBOPIECKOMN AKTHBHOCTH.

Ipumeuanue. Katouesbie caoBa (TIOHATHSA) B HaYaAe KaKAON TEMbl MPHBEACHDBI AASL TOTO,
4TO6BI COCO6CTBOBATh MOUCKY AOMOAHMTEAbHON MHpopmanuu B Mureprere (c momompio
Google, Yahoo, Wikipediau . .)

JKeaaem Bam ycriexos!

Asmoput



NMPABWUJIA TEXHUKU BE3OMNACHOCTU
npu pa6oTe B Xummnyeckom KabuHere (naboparopun)

1.

10

1.

12.

13.

Mepen Hauanom paboTbl HageHb Pabounin xanaT; No ykasaHuio
yumTena MOXHO WCMONb30BaTb W Jpyrve cpefcTBa 3aliuTbl
(0UKW, cneumasbHble NepUaTKN U T. 4.).

BHmmatenbHo npquTa|7| STUKETKY Ha CKNAHKE, npexae 4vem
OTJZINTb NJIN OTCbINATb HeO6XOﬂI/IMbII2 pPeaKkTuB.

He ocTaBnAm OTKPbITbIMK CKAAHKA C peakTuBamu. He nytam
NPoOKM 1 NMMNETKM Aj1s 0TOOPa peakTUBOB.

Bepu CTONbKO pPeakTMBA, CKOMbKO YKa3aHO B WHCTPYKLUW.
O6blyHO paboTaloT C HEGONMbLUMMU KONMYECTBAMU PEAKTVBOB
(mo 11 ana TBepAbix BeWecTB 1 1 MN AN XKULKOCTEN).

Heuncnonb3oBaHHble peakTUBbl He BbIIMBal W He BbICbiMal
06paTHO B CKNAHKM, a MOMeLLal UX B CreyunanbHO npeaHasHa-
UeHHbIV LA 3TOro cocya unu caam nabopaHTy.

PeakTnBbl 6epy He pykamu, a TONIbKO CreLmanbHbIM UHCTPYMEH-
TOM (NOXeuKkomn, WwnaTtenem).

KaTerOpI/IHECKVI 3anpelwlaeTca I'IpO6OBaTb PeaKTnBbl Ha BKYC, TaK
Kak 60NbLINHCTBO U3 HUX AQOBUTbLI N ONacCHbI.

MpoBepAl 3anax cedylowyM o06pa3oM: Jierkum ABUKEHU-
eM PYKM Haf COCYLOM HampaBnAi BblAeNAWNACA ra3 K HOCY
(puc. 1.22, cmp. 23).

Ons TOro, uto6bl HarpeTb B MiaMeHN MNPOOUPKY C BeLleCcTBOM,
3aKpenu ee B fepxaTtene Ajsa npobupok, OCTOPOXHO oborper
BCIO MPOOMPKY, @ 3aTEM €€ HYXHYI0 YacTb.

Mpu HarpeBaHUK NPOBUPKM JEPXKU ee B HAKIIOHHOM MONOXeHNU
W HanpaenAl oTBepcTMe NPOOUPKM B CTOPOHY OT cebs 1 ToBa-
puLein — Npu KAMEHWM XKUAKOCTb MOXET BbIMAeCHYTbCA U3 Npo-
GUPKN.

Ecnun peakTus ciiyyaiiHO nomnan Ha KoXy Unun ogexay, HemeaneH-
HO coobwwm yunTento (nv nabopaHTy).

Fopﬂqvle npegmeTbl CTaBb HE Ha CTOJ1, a TOJIbKO Ha cneynasibHYyto
noACTaBKY.

He npoBoau onbITbl, He NPeAYCMOTPEHHbIE AHHOW PaboTON.

Mo OKOHYaHUW 3KCNEePUMEHTOB Ybepu paboyee mMecTo. Bbimol

nocyny BOJOM, ncnonb3yAa AnAa nydwero ee ovneHna cneunanbHyto

LeTKy-epLlunK.

Co6niogeHne >3TUX nNpaBun ABNAETCA 06A3aTeNbHbIM

ANA BCeX y4yaluxcs; npeHe6pe)Ke|-w|e UMM MOXeT npuBectun K
cepbe3HbIM NoC/IefACcTBNAM — OXKOoram, nopesam, oTpaBJieHNAM.



XUMMUWA -
HAYKA O BEIIIECTBAX

Mocne nsyuyeHus 3Toi rnaBbl Tbl GyAelub cnocobeH:

® OMUCbIBaTb NPEAMET V3yYeHs XUMIY; NPaBUa TEXHUKI 6e30MacHOCTM B XMMUYECKOM abopaTo-
puu; nabopatopHoe 0bopynoBaHIUE; NPUMEHEHME U GU3MYECKIE CBONCTBA HEKOTOPbIX U3BECTHBIX
BeLLeCTB; AeNCTBIME 3aKOHa MOCTOAHCTBA COCTaBa BELLECTBa;

® MPUBOAWTb NPUMEpPbI BAUSHIS XUMUM HA KAYECTBO XIU3HI;

® onpefensaTb NOHATUS: AMOM, MOJIEKY/Id, BeUJeCMBO, XUMUYECKUU 31eMeHm, XUuMuYeckKuli 3HaK, Xu-
MUYecKas opmynd, OmHOCUMEsIbHAsA AMOMHAS MACCA, OMHOCUMESTbHAs MOMIEKYIAPHAA MACCa;

® pa3nnyaTb Tea 1 BELLECTBA, aTOMbl 1 MOJIEKYJIbI, BELLECTBA MPOCTbIE U CIOXKHbIE, METAIbl U He-
METabl, BELWEeCTBA HEOPraHUYeCKe N OpraHnyecKie;

® MPUMEHATb NePUOANYECKYI0 CUCTEMY NS NOAYYeHUS UHGOPMALMM O XMMUYECKNX SNIeMEHTaX;

® BbIUMCNIATL OTHOCUTENbHYI0 MONEKYNAPHYIO MaCcCy BELLECTBA MO XMMUYecKoi dopmyne;

® OCYyLLeCTBNIATb TAGOPATOPHbIE OMbITbI U MPaKTUYECKIe PaboTbl, COGMIOAANA UHCTPYKLM U NpaBu-
Na TEXHUKM 6e30MacHoCTU.

1.1 BeuwectBo - popma cywectBoBaHuNA KNIOYEBbIE
maTepuu CNOBA

e Qu3unyeckue Tena
3 marepuaia, M3Y4YEHHOTO /IO CMX IIOP Ha yPOKax (bMSM—

Ky, 6uonoruu u reorpadun, HaM U3BECTHO, YTO BCE, YTO HAC
OKpY>KaeT, 00pa3oBaHO U3 MaTepUIL.

e Matepus
® BellectBa
e Matepuransbl

Matepusa npeactaBnseTr co6oil peanbHOCTb, KoTopas e CBOiCTBA BelLecTs
CylecTBYeT He3aBNCUMO OT HacC U C KOTOpOIi CBA3aHbl BCe
npeBpalyeHnsa B npupogae.

Tena u sewecmea. Becb Myp, OKpY>Kalolmil HaC, COCTO-
VIT Y13 MHOXKECTBA TIPEIMETOB, VTN (PU3U1ECKUX MeL.

Teno - 3T0 YacTh MaTepyy, MMeIasg COOCTBEHHYIO Pop-
MY 11 00beM.

®dusnyeckoe Teno - 3To noboil npeameTt, obnagaloWMn
Maccoil, 06beMom 1 APYruMu XapakTepucTukamm.

Takum 06pa30M, KHUTA, pPy4Ka, T0)KKa, CTaKaH, KOMIIbIO-
TEP, aBTOMOOWU/Ib U T. Io. ABIAIOTCA (1)]/[3]/[‘—IeCKI/IMI/I TenaMn

(puc. 1.1).
YeM oTnMYAIOTCA 9TU IPEAMETHI? Puc. 1.1. PasnnuHble
OTu Tena MUMEIOT pasnyHble GOPMBI, pa3Mephl U IIBETa. dusmnyeckme Tena
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Korpa MbI paccMarpyBaeM IpefMeT, obpalaeM BHMMaHIVE 1 Ha TO, M3 YeTO OH
U3TOTOBJIEH, TO €CTb Ha MATEpPUI0, U3 KOTOPOI OH COCTOMUT. PasnmyuHble Tena MOTyT
COCTOATD 13 OJHOI M TO¥ Ke MaTepuu (puc. 1.2), B TO ke BpeMs OAVHAKOBBIE Te/a
MOTYT COCTOATD 13 pasHoi MaTepyu. Hanpumep, KyOuK MoXeT OBITb M3TOTOBJICH 13
TipeBeCHHbI, KAMHS, JKefe3a, CTeK/Ia, Kay4dyKa, I/TACTMAacChl i T. . (puc 1.3).

Puc. 1.2. Pa3nuuHble no popme 1 pas- Puc. 1.3. Ky6 13 pa3Hoii maTepuu: a) ApeBeCUHbI;
Mepam npeaMeTbl, U3roTOBNEHHbIE 13 6) KamHs, B) CTEKNa; ) MNACTMACChI; [i) XKenesa
OANHaKOBOM MaTepum (cTekna)

B xumMum Martepys Ha3bIBaeTCA 8eU4eCBOM.

Matepus, U3 KOTOPOIl COCTONT pM3nUeCcKoe Teno, Ha3biBaeTCA 8ewjecmeom.

Taxum 06pasoM, BelecTBO ABIAeTCA GOPMOIT CYLIECTBOBAHNS MaTepUIL.

[Tosxe, korfa Mbl OyJeM M3y4aTh XapaKTEPUCTMKI BEILIECTB, MbI HOJIMEM, YTO
bn3nuecKoe Te0 MOXKET COCTOSTD U3 OJHOTO MM OOMBIIEro KOMMIECTBA BEI[eCTB.
Hamnpumep, MeTanndeckuit TBO3Ib MOXKET COCTOSITD 113 OfHOTO BeI[eCTBa — XKeje3a,
JI0)KeYKa MOXKET OBITD 13 ATIOMUHISL, TETPA/Ib — U3 LIEJITIO/O3BI, & CTAKAH — U3 CTEK/Ia
(cMecu BellecTB, Ha3bIBaeMbIX cunukamamu) (puc. 1.4).

Yenosex 6 mupe seujecme u mamepuanos. Mup BelecTB Ype3BbIYAIIHO Pa3HO-
obpasen. B Hacrosiee BpeMs u3BecTHO 6omee 12 miH BemectB. HekoTopbie Obin
OTKPBITHI B IIPUPOJiE, APYTUe OBUIN OTYYEHDI YICHBIMI XUMUIECKIM ITyTEM.

Puc. 1.4. ®usnueckne
Tena u3 pasHbIx
BellecTs

B




Hay4Hble MHCTUTYTBI M y4eHble BCErO Mupa pabOTAIOT EameTKa v

Ha/Jl TI0/TyY€HVeM HOBBIX BEIL|eCTB.

Kakoe 3HaueHMe UMEIOT NPOLeCChl OTKPBITHUS BEIeCTB?

Ha camoM [iente BelecTBO mpuoOpeTaeT 3HaYeHMe TOMBKO
TOTJ}a, KOIZIa €r0 VICIIONb3YIOT IS MONY4YEeHUSA MAmepuasos.
Marepuanpl MOT'YT COCTOATD 13 OJHOTO BELIeCTBA VIIM CMECU
BemecTB. [Iocme OTKpBITHA HOBOTO BEIECTBA YYEHbIE M3yda-
I0T €r0 CBOJICTBA, a HA OCHOBE IIONTYYEHHBIX JAHHBIX CO3JAK0T
[I0JIE3HbIE MaTepUaIbl [/ CeNbCKOXO3AMICTBEHHOM, NNILEBOI,
bapMalieBTHUEeCKOI, MAIIVTHOCTPOUTEIBHOMN 1 T. JI. TIPOMBILI-
neHHocTH (puc. 1.5).
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Pasnoobpasue eewecms. PaccmarpuBas ¢usmdeckue
Te/a, KOTOPbIE, B CBOIO OYepefb, COCTOSAT 3 MATEPUIL, TO eCThb
U3 BElIeCTB, Mbl 3aMe4aeM, YTO BeleCTBA OTAMYAITCA II0
cpoiictBaM. Tak, Hampumep, CTEKJIO HAXOJUTCS B TBEPAOM
arperaTHOM COCTOSIHMH, BOJA — B XXVMJKOM COCTOSIHUY, a KUC-
JIOPOT, SIB/ISIETCSI Ta3000Pa3HBIM BEIeCTBOM.

BerjectBa 0TIMYAIOTCS [PYT OT ApPYTra He TONBKO arperat-
HBIM COCTOSIHIEM, HO U TITIOTHOCTBIO, TEMIIEPATYPOIT KUIIEHNS,
IIBETOM, PaCTBOPMMOCTBIO, 3aIIaXOM, ITACTUYHOCTBIO 1 T. I.
Hamnpumep, aroMnHMiT /IeTde skeesa, a CIUPT KUITUT Ipu 60-
Jiee HU3KOIT TeMITepaType, YeM BOJA.

[laxke ecryt MHBIe BeleCTBA CXOHBI IO PSAY IPU3HAKOB
(HampuMep, ABIAIOTCS TBEPABIMM, KaK caxap 1 MOBapeHHas
COJIb, MM OeCIIBETHDI, KaK BOJIA, CIIUPT U T. Ji.), OHY 00s13aTeNb-
HO OT/INYAIOTCA 10 HEKOTOPBIM IPYTVIM CBOJICTBAM, XapaKTep-
HBIM TOJIBKO /1 HUX.

BewlectBo moxeT npu-
CyTCTBOBaTb B MpU-
pofe, To ecTb B NouBe,
BOAE, pacTeHusx (CTBO-
ne, JNUCTbAX, LIBETaX)
W T. A, U Mbl Jaxe He
6ynem  poraablBatbCA
0 €ro CyLecTBOBaHUM.
BewlectBo  cTaHOBWTCA
W3BECTHbIM JINLLb TOrAa,
KOrga YyueHble Bbige-
NAOT  ero, MCCneayior,
BbIAACHAA €ro  COCTaB,
cTpoeHue,  ¢usmyeckme
N XMMUYECKIe CBONCTBA.
Bce 311 XxapakTepuctuki
BK/IOYEHbI B MeX[yHa-
pOLHbIA  pernuctp  Be-
LLecTB.

Puc. 1.5. O6nactu npu-
MEHEHUA BELLECTB 1
maTepuanos



A p1s Toro, 4ToOBI BElECTBAa HE IyTaTb, Y KaXXJIOro u3
HUX €CTb TaK Ha3bIBAEMBbII «naAcnopm» (kak y YeoBeKa), KOTO-
- T Ppblil BKJII0YAET BeCb KOMIIJIEKC KOHKPETHBIX XapaKTepUCTUK. B
MpuBean npumepbl Be-
9TOM «ITaCIIOPTE» OMMCAaHbI COCTAaB BE€IIECTBA, €T0 CTPOEHNE I
LeCTB, KOTOPble MOXOXM .
mexpy cobort no usery, ~CBOUCTBA, CII0COOBI MOJTY4YEHU A U obnmactu NpUMEHEHU .

HO OTNnYyaloTCcA Nno arpe-
raTHOMY COCTOAHMIO. 3

OLUEHWBAHWE

1.  O6BACHU 3HaUeHMe NOHATUA Gusuyeckoe mesio. Mpusean NpUMepLI
bu3nYecknx Ten.

Kak MOXHO pa3nuuutb mexpy coboit dpusnyeckue Tena?

MpviBeau NnpumepsbI:

a) pn3nYeckux Ten ofMHaKoBOW GOPMbI UK OLMHAKOBOrO Ha3HAUYEHWS, U3rOTOBNEHHbIX 13
pa3HbiX BELLECTB;

6) dY3MYECKMX TeN, OTNYAIOLLMXCA MO GOPME, HO U3rOTOBIEHHbIX U3 OLHOTO BeLLecTRa.

4. Bbibepy Ha3BaHUA BELLECTB 13 NepeyHs:
a) reo3ab; 6) caxap; B) CBUHEL|; T)IOXKKA; A) WApPUKOBas pPyyKa; €) Keneso; ) KHura.

5. [ononHu ¢pa3bl, BCTaBNAA Ha3BaHWA BELLECTB:
a) TpybKa 13 ... 6) npoBonoKa 13 ... B) JIOXKKA 13 ...
r) KOMbLO U3 ... o) bpacneT s ... €) rBo3ap 13 ...

6. Onuwwu popmy 1 Ha30BM MaTeEPUaN, MCMOJIb30OBAHHDIN AA U3rOTOBIEHNA NPELMETOB, KOTO-
pble Tbl MPUMeHseLLb (TeTPab, PYUKa, NIMHelKa, KapaHaall, CTakaH, Tapeska, CyMKa U T. 4.).

7. Ckonbko NPUMEepPHO BeLLECTB N3BECTHO B HACTOALLee BPpeMA N KaKOBO UX ﬂpOI/ICXO)KLJ,EHVIE?
O6bACHY 3HaUeHNE OTKPbITUA U1 Nosy4YeHnA HOBbIX BELLECTB.

9. I'Iepqulcnvl obnactu NPOMbILLNEHHOCTN, KOTOPbIE Pa3BMBAlOTCA 6naronapﬂ Bewecrtsam "
MaTtepuanam.

PaGoTa W []aH pAp cno.: a) reo3fb, 6) nnactMacca, B) Mefb, I) CTakaH, ) napaduH,
B rpynne €) Kene30, ) CTEKNO, 3) CyMKa, W) bpacnet, K) nnactiHa, 1) 3010T0.

1) PacnpenenvTe cnoBa B ABE KOMOHKM:
A - du3nyeckme Tena b - BelecTBa

2) CoemHMTE IMHMAMM COOTBETCTBYIOLLIME APYT APYrY C/l0Ba
13 KOMoHKM A 1 KonoHku b.

W [laHbl BellecTBa: a) Bofa, 6) noBapeHHas Conb, B) CTEKNO (CUMMKATbI),
r) NOAWITUNEH, ) NWLLEBAA COAa.

CocTaBbTe ANA KaOOro M3 HUX «MacnopT», B KOTOPOM YKamWTe M3BECT-
Hble BaM XapaKTepuCcTUKI. ONpeaenuTe, Kakue U3 BELLECTB UCMOMb3YIoTCA B
BbITY, B CENbCKOM X03ANCTBE, B MPOMBILLNEHHOCTM.
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1.2 Bo3HMKHOBeHMe M pa3BuUTNE XUMUU

XumnsaA fABIA€TCA OFHON M3 HayK o mpupofe. Bmecte ¢ KJIHOUMEBbBIE

Ouonoryeit, GU3NKOI U APYTMMY HAYKaMVl OHA M3y4aeT OKpY- CNIOBA
KoM HAaC MUP. ® Xumusa
OTKypa >xe IpoM30IIo 3TO Ha3BaHMe — xumua?l VI korja @ HeopraHuueckue
Hayajla pa3BMUBATbCA XMMUA KaK HayKa? BelllecTBa
Hcmopuueckan cnpasxa. Canraercs, 4To XUMUA 3apo- @ OpraHnyeckue se-
numach Bo 1 Bexe H. 3. B ropozie Anexcanzpus (LeHTp Tpede- liecTBa
ckoit Kynbrypsl B Erunte). [leppoHayanbHO ObUIM OCBOEHBL 1 @ HeopraHnyeckas
CHCTEMAT3MPOBAHbl B OCHOBHOM Te 3HAHUA B 00acTM pas- Xumna
NMYHBIX peMeces], KOTOpble Kaca/Ch IIpeBPallleHNil BelecTs: @ OpraHuyeckas
IUTaB/IeHVIe METAJIIOB, M3TOTOBJIEHVIE CIIABOB, Ay0/IeHNe KOX, Xumns

OKpallVBaHye TKaHel u fip. (puc. 1.6).

3HaeTe v Bbl,
"ITO..Q

cecccssccscsssscccccccccnnans

« Ha npotsxeHuu Tbicave- :
neTnii CBOEro pasBuUTMA
YenoBeyecTBO OCyLLecT-
BNIANIO MHOTOUKC/IEHHbIE
XUMUYecKne  3Kcnepu-
MEHTbI, NPU 3TOM HUKTO
He 3afymblBanca O TOM,
ytobbl 0O6bBEANHUTD 1
CMCTEMATU3NPOBATL WX B
HayKy.

« Elwe co BpemeH aHTWy-
HOCTW MW NPUMEHANN
CUny OrHA, npoLecchbl
OpoXeHus,  BbIMNABKY
MeTannoB 13 pya. Takum
obpasom OHW noayyanu
HOBble BELeCTBa 1 nones-
Hble MaTepuanl.

secesesesesesssecscssscscses

Puc. 1.6. BbinnaBKka meTanioB B JPEBHOCTA

[Tpumepno B III BeKe B KHUTaX €TUIITAH TOABUICA TEPMUH
«XeMesi», KOTOPbIl O3HAYAI «UCKYCCIMB0 Oenamby. 3aTeM 9TO
MICKYCCTBO IO/Iy4YMIO pacnpocTpaHeHue u passutue B Kurae,
Vupun, Ipenyn.

3HAYUTENbHO T03Xe, TONbKO B XIX Beke, y4eHbIe XUMUKI
¥ QUSVKM, UCHONb3YA SKCIIePYMEHTA/IbHbIe METOJBI, CYMeIN
3Q/I0KUTb HayYHbIE OCHOBBI XVIMUM, OO'BSCHUB HOHATHE «Be-
1IeCTBOY», YCTAHOBVIB COCTAB VI CTPOEHMIE BEIIeCTB, CIIOCOOBI MX
IIO/Ty4YEeHNA U CBOJICTBA.

secesecsecesecesscsesesecscsesesesscsssesesesscsesesesessssesesese0s

ecsesesesscscsesesesssscsesesececscsesesecsssssesesesssstseseses
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Po6epT Boiinb
(1627-1691)

B cembe 6bin 14-m pebeH-
KOM. AHTTIUIACKII XUMIK
1 punocod. Mepsbin
YUeHbli, KOTOPbI CMCTe-
MaTU3MPOBaN METOAbI
nccnenoBaHus, nexa-
LiMe B OCHOBE XUMUK;
CBOMMU paboTamut
CnocobCcTBOBaN CTaHOB-
NEHNI0 XUMUU KaK HayKK.
MpogemoHcTprpoBan
dur3mnyeckme coiicTea
BO3AyXa (CM. makxe
cmp. 35).

Puc. 1.7. BewecTtBa n
MaTepuanbl: a) Heopra-
HUYeckue; 6) opraHu-
yeckume

XumMmnsa - 3To HayKa O BellecTBax, X CBOIWCTBaxX, noayye-
HUN N NPUMEHEHNN

ITo mepe pasBuUTHA XMMUY, C YBENMYEHNEM YNCTIA M3BECT-
HBIX BellleCTB, IPOBOJMIACH UX CUCTEMATU3ALVS U Kaccudu-
Kal[yIg, 9TO CHOCOOCTBOBAIIO HA/IbHENIIIEMY PAa3BUTIIO HAYKIL.

Heopzanuueckue u opeanuueckue éeujecmeéa. K KoH-
1y XVIII Beka Bce M3BeCTHbIE BelleCTBA OBUIN pasfielieHbl Ha
TPYIIBI 110 MX NPOUCXOXKTEHNI0. BemecTBa pacTuTeNbHOrO 1
JKMBOTHOTO IIPOUCXOXKEHMS Ha3Ba/IN «OP2AHUYECKUMU Bellle-
cmeamu», a Te, 4TO IOYYEHbl U3 HEXXMBOI IPUPOJBI — Belle-
CTBa MMHEPA/IbHOTO NMPOUCXOXK/IEHNUA — IOMYYM/IN Ha3BaHUe
«HeopeaHudeckue sewjecmea» (VX TaKKe Ha3bIBAIOT MUHEPA/Ib-
HbIMM). [IepBBIMM M3BECTHBIMU HEOPTaHMYECKVIMU BeleCcTBa-
MM ABJIAIUCH BOJIA, YTOJIb, M3BECTHAK, IIOBAPEHHAs COJIb, XKe-
ne30, Mefib, cBuHell. K opraHmyeckuM BeljecTBaM OTHOCUIN
YKCYCHYIO KMCTIOTY (M3B/IEYEHHYIO U3 YKCYCa), MYPaBbUHYIO
KICIOTY (OTKPBHITYIO B BBIJIC/ICHNMAX MYpaBbeB), apoMarirde-
CKUe BelllecTBa (IOTyYeHHBIE U3 I[BETOB) U T. [.

Takum 06pa3om, mepBoe pasfeeHne BelecTB Ha Heopra-
HIYeCKIIe 1 OpraHnyeckye ObIIO OCYIIECTB/ICHO Ha OCHOBE W3-
BECTHBIX BellleCTB. Bce npyrue BemecTsa, IO/Ty9eHHbIE ITIO3IHEE
(BBIfIe/IeHHBIE U3 IIPUPOIHBIX KOMIOHEHTOB VI TIOTy4eHHbIe
IyTeM XMMIYECKUX IIPeBPAIeHNII), ObIIN OTHECEHBI K OJTHO
U3 3TUX KaTeropuil Ha OCHOBAHMM MX CXO[CTBA C HEOpraHMye-
CKMMM VI OPTaHMYECKMMY BelljeCTBAMI 10 COCTaBY U CBOJI-
ctBaM (puc. 1.7).




Hayxka, n3ydJaromias HeopraHudecKkye BeljecTBa, Oblla Ha- 3HaeTe nu Bbl,
3BaHA HeOp2aHu4eckoli Xumueti, a Hayka 00 OpraHN4YecKux Be- YTO...
IECTBAX — 0P2AHUYECKOTE XUMUET. ﬂepBblMVld)Vls MKaMM

Ceasv xumuu c opyzumu nayxkamu. C Hayama CBOEro pas- ... .- BKnaf B pa3BiL-
BUTNA U O HACTOALIETO BPEMEHU XVMIMUA NJOCTUT/IA BBICOKUX Tne xumuu, 6binmn Fanuneo
(MHOTHA Hake YAMBUTENbHBIX) Pe3YIbTaTOB Omarofaps co- :lanwnei (1564-1642) w
TPYIHUYECTBY C Apyrumu Haykamu. OcoGblii BKIag B 9TOM 'f;;;)'( OI'L'I’AK’?;:M;;E:CZ‘)
OTHOLIEHMY BHOCUT (pu3uKa: MpuMeHeHue (PU3MIecKux Me- W3yUeHUEM  TIDUPOLHBIX
TOJIOB MCC/IEIOBAHMS U CTIOXKHOTO 000pYIOBaHMA /IS IIPOBe- : ABTEHNA
IEHMA PAsNMYHbIX U3MEPEHNI TIO3BOJIAET OIPENENATh COCTap i
BELIECTB, UX CTPOEHME, NPOCTPAHCTBEHHOE PaCIIONIOXKEHNE,
¢dusndeckue CBOVICTBA, M3y4aTh XMMIYeCKye IpeBpalle s I
pasnuuHble GUSUKO-XUMUYECKIe IPOLECCHI.

Buonoeuueckue Hayku cIocOOCTBYIOT OIpefieNieHNIo hy3-

OJIOTMYECKOI AKTYBHOCTY BEL|ECTB 1 OPMEHTUPYIOT Ha IIPOM3-
BOJCTBO Ha VIX OCHOBE JIEKAPCTBEHHBIX CPEJCTB, IeCTUL/OB,
ynoOpeHuit, IuIeBbIX 00aBOK (KpacuTeneil, KOHCEPBAHTOB)
U T. I

Mamemamuka u ungopmamuxa TPUXOKAT XMMUY Ha II0-
MOLIb He TO/IbKO B BBIIIOJIHEHUI PA3IMYHbIX PACYETOB U B pe-
IIE€HNM 3a/la4, HO ¥ B CO3[aHMI IIPOTPaMM J/IA YCTAHOB/IEHNA
B3aMIMOCBA3€Il MEX/y CTPOEHIEM U CBOICTBAMY BELIECTB.

BaxubIM ABNA€TCA M COTPYAHMYECTBO XMMMUKOB CO CIIe-
IMAIICTaMI U3 APYTUX 00JIacTeil: reonoruu, papManeBTIKI,
sHOnorny (Hayke o BUuHOmenuu) u fip. (puc. 1.8).

sesessccesesesscscsesecne

seesesesesscscsescsscscsnses

Puc. 1.8. CBA3b X1uMuu €

OU3UNKA FEONIOTUA MATEMATUKA Apyrvmmn Haykamu
NS g
HHAMMAH
VTR

buonorua FEOrPA®UA MHOOPMATUKA

COTPYIIHI/I‘-IeCTBO XVIMHUI € BbhIIENIEPEINCIICHHBIMU U IPY -
I'MMI HayKaMI ABJISI€TCS B3aVIMHBIM. CBoumn OOCTVKEHUMAMU
XVIMMA HEIPEPBIBHO CHOCO6CTBY€T Pa3BUTHNIO €ECTECTBEHHDIX U
TOYHBIX HAYK 3a CUCT CO3[1aHMA HOBbBIX BEIIECTB 11 COBPEMEH- HU ee APYrIMU HayKami,
HBIX MaTepyanoB, pa3paboTKM ¥V U3YYeHUS PasINMYHBIX IIPO- KoTOpble COTPYAHMYAIOT
11eCCOB I MEXaHN3MOB. C XUMKen.
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OLUEHWBAHWE

Y10 nsyvaet xumma?
O6BACHN NPONCXOXKAEHNE HEOPraHNYECKNX 1 OPraHNYeCKMX BELLEeCTB.

Mepeuncnu nepeble BELLECTBA, KOTOPbIe Oblfi OTHECEHDI K: @) HEOPraHNYECKMM BELLeCTBaM;
6) opraHMYeCcKUM BellecTBaMm.

4. TpvBean npumMepbl GU3NUECKIIX Tes, COCTOALLMX 13: a) HEOPraHMYecKnx BeLects; 6) opra-

HNYeCKnx BeLlecTB.

5. Onuwwn B3anmocBaA3b mexay XYIMUEN 1 APYTMMN HayKaMW.

KJIOYEBBIE O
CJZIOBA

® Cbipbe

® XyMmnueckas npo-
AyKuma

® YyeHble-XMNKN

e OkpyxatoLas
cpepa

® JKonorusa

® 3arpasHaLwme
BellecTBa

k= jameTka Vv

bnarogapa 3Hauutenb-
HOW  poaW,  KOTOpYLO
UrPaeT XMMWA B NpoLBe-
TaHUM  YENOBEYECKOro
obuectBa, OpraHusaums
O6beanHeHHbIX  Hauuin
obbasuna 2011  rop
Mex0yHapooHbIM 2000M
Xumuu.

B BCroMHUTe TeMbl, KOTOpbIE Bbl CEMYaC 13y4aeTe Ha ypoKax:

a) Gu3unkK; 6) MaTeMaTuKK; B) MHAOPMATUKK, T) Bronorum; o) reorpadum;
€) PYMBIHCKOT0 A3bIKa 1 INTEPATYPbI; ¥) MHOCTPAHHOMO A3bIKA; 3) UCTOPMM.
3anuLumTe U B TeTpadb.

 [lonpobyiTe HanTW (C NOMOLLBIO 3TVX TEM) CBA3YW C TEM, YTO Bbl M3y4aeTe
cemnyac no Xumum.

B Yem bonblue B3aMMOCBA3EN Bbl HalaeTe, TeM 6ofiblle TBOPYECKMX CMo-
COBHOCTE CMOMeTe MPOEMOHCTPVPOBAT.

1.3 Bknag xumum B noBbiLLeHNEe KayecTBa
KN3HN

I3 Bcero pacMOTpEHHOTO paHee MBI MOXKeM BUfIETh, KAKYI0
BXHYIO POJIb UTPaeT XMMUsI B pa3BUTUM 001iecTBa. Bmecte ¢
IPYTYMM POZICTBEHHBIMM HayKaMM XVMMMA M3y4aeT OKPY)Karo-
LIV MMP Y TIOMOTAeT 4eJIOBEKY He TONbKO OpaThb OT IPUPOJbI
TO, 4TO €My HeOOXO/MIMO ISl Yy UIleHVisi KaueCTBa KU3HY, HO
VI TIpY 3TOM TIPUYMHATD €1 KaK MOXKHO MeHbIIle Bpefia.

B Hacrosijee BpeMs, KOIfia YMCIEHHOCTb HAacCeTeHMUs
IJTaHETHI TIPEBBICH/IA 7 MUUIVAP/IOB YeTI0BEK, OYeHb TPYLHO
IpelCcTaBUTh cebe, KaK YeloBeYeCTBO MOIVIO Obl BECTH IIPU-
BBIYHBIIT 00pa3 >KU3HM 6e3 TOMOIY XUMUY: HATIPUMEP, B BO-
npocax obecriedeHus OfeXI0il U MPORYKTaMI UTAHNUSA, JIe-
JeHNs 00/Ie3Hell, VICIIONb30BaHNMA PA3INYHBIX TPAHCIIOPTHBIX
CPeCTB U Jip.

He meHee Ba)KHa 1 XMMMYeCKas IPOAYKIHL, KOTOpas 0be-
CIIeYNBaeT BBICOKOE Ka4eCTBO SKM3HI: COBpeMEHHbIe MaTepa-
JIBI /11 KOHCTPYMPOBAHMS MAILVH, CAMOJIETOB, PAKeT, Te/IeBI-
30pOB, KOMIIBIOTEPOB, MOOV/ILHBIX TeTle)OHOB, J/LsI IIPOU3BOJ-
CTBa TKaHeN, KpacuUTeleN ¥ MOIOIINX CPEICTB, CTPOUTENbHBIX
MaTepuanoB n T. fi. (puc. 1.9).
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Puc. 1.9. Bknag xumnu B
NnoBbILLEHNE KayecTBa
KU3HU

Bce 910 sBNIsAETCA IIOAAMU TPYAA PAs/IMYHBIX CHELMAINCTOB, B TOM YNCTIE U B
06/1acTyt XMMUIA.

/13 KakKoro CbIpbsl IIONYYalOT XVIMVKM 3TV OecuyCIeHHble M pasHOOOpasHbIe
COENMMHEHMS ¢

Bce OHM IPONMCXOMIST 13 MaTEPHAIOB, KOTOPbIe BCTPEYAIOTCS B IPMPOJie: MUHEpa-
JIOB, METAJIIOB, BOJIbI, APEBECUHBI, IPUPOJTHOTO Tasa, HeQTH 1 T. i.

BMmecTe ¢ pasBuTieM XMMUM YIY4LIaeTCsA U KayecTBO >K3HU. Hanpuwmep, B fpes-
HIie BpeMeHa Ye/I0BeK MCIIONIb30Bal [PEeBECUHY TOBKO KaK CTPOUTE/IbHBII MaTepuar
WIK B KauecTBe TorvmiBa. CerofHs, 6/1arofiapsi MHOTOYMC/IEHHBIM OTKPBITUSM XMMMU-
KOB, 113 JIPeBECUHBI IPOU3BOAATCS OyMara, MCKYCCTBEHHBIII IIeNK (BUCKO3a), B3PbIB-
JaThle BellleCTBa, KMHOIIEHKA, KOPMOBBIE IPOXKM, aKTHBUPOBAHHBII YTO/Tb, TEXHNU-
YeCKWIl CIIVPT, KaydyK u T. 7. (puc. 1.10).

| TexHuueckmit
cnupt

[LlpeBecHbii
. yronb

o

Puc. 1.10. NpoayKtbl
nepepaboTkn ApeBe-
CYHbI
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Puc. 1.11. B HayuHO-
UCCnefoBaTENbCKO
nabopaTtopum

k= jametka vV

... Y Hayku Hem poduHel,
nomomy 4mo OHa Aens-
emca 00CmosAHUeM 8ce20
yesioge4ecmad, hakesnom,
Komopeili  ocsewjaem
8ecb Mup. OOHAKo Hayka
00/XHA Bbimb  cambim
8bICOKUM  0/luyemeope-
Huem pOoOuHbl, Nomomy
umo U3 8cex Hapodos
nepebim 8cez0a byoem
mom, kmo 6ydoem gnepe-
OU N0 MBOPEHUAM MbICTU
u pasyma...
Jlyu Ilacmep,
(paHIy3CKIit XUMIK
u 61onor

Bxnao yuenvix-xumuxoe Pecnybnuxu Monoosa. K 60mb-
IIMM JOCTVDKEHMSAM XVMMKOB BCErO Mupa IpubaBisercs 1
pesy/brar TpyAa y4eHbIX-XuMIUKoB 13 Pecrybmku MonpoBa.
OHM OCYIeCTBIIAIOT CBOIO AEATENbHOCTD B VIHCTUTYTE XVMMUN
Axapemuy Hayk MonzioBbl, Ha Qaky/IbTeTe XUMUK Y XUMIYe-
CKOJ1 TeXHOTIOT¥M MOJIIaBCKOTO TOCYAAPCTBEHHOTO YHUBEPCH-
TeTa, a TAK)XKe B IPYTMX HAyIHBIX MHCTUTYTAX U BHICIINX y4eb-
HBIX 3aBeJIeHNAX. 3[1eCh, B MICCTIEIOBATEIbCKUX TA00PaTOPHAX,
VICTIOIb3YSI MMeIoleecs B Hallleil Pecry0/ImKe ChIpbe, XUMUKI

NIPOBOAAT IKCHEPUMEHTDI, ITOTYYal0T HOBbIEC BEIIECTBA, BbIAC-
HAKOT X CTPOEHUE U MEXaHMU3MbI pa3/INMIHbIX npeBpameHI/u?[.
Onu I/I306peTaIOT HOBbBI€ MaTe€puaJjibl C II0/IE3HBPIMU CBOJICTBA-

MU, HeOOXO/[VIMBbIe JUIA ITPOMBILIIEHHOCTH, CENTbCKOTO X03AM-
CTBa M MeMIVHBI Halleil cTpansl (puc. 1.11).

Camble 3HAUUTEIbHBIE PE3Y/IbTAThI CBSA3AHBI C CHTE30M
OpTaHMYeCKUX VI HEOPTaHMIECKVX IIPerapaToB ¢ IPOTUBOPaA-
KOBBIMY 1 aHTMOAKTEPYATbHBIMU CBOVICTBAMM, IICUXOCTUMY-
JIATOPOB, PETYIATOPOB CEpPAEYHON eATeNbHOCTY, 3alIUTHBIX
IIOKPBITHII /1A IPeOXPaHEeHNI METa/UIOB OT KOPPO3MNI, Pery-
JIATOPOB pocTa pacTeHnil. Takke U3 MECTHOTO CBHIPbS YUeHbBIe
CO3JaIM OpraHMYecKye OMOMOTMYEeCK) aKTUBHbIE Iperaparhl
¥ pa3HOOOpasHble apOMATU3aTOPBI, KOTOpble HAIIN IIpUMe-
HeHJe B MeJMIyHe, appioMepun, 1erKoli, MUIeBOil M BUH-
HOJT TpoMbIIIeHHOCTH. HanpyMep, 13 KOCTOYeK BUHOTpajia I
($PYKTOB HOTy4eHbI HOBbIE ITpeNapaThl /A MEAVIIVIHBI M CENTb-
CKOTrO X03s1icTBa. boin paspaboransl 9¢)eKTIBHbIE METOIDI
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0OHapy)XeHNs ¥ KOJIMYECTBEHHOTO OIpeie/ieH s BPEHbIX Be-
I[ECTB B NUILEBBIX IPOAYKTAX U OKPY>KAIOLIEN Cpefe.

JlocTioKeHMA HalIMX YYeHbIX-XMMMKOB IIPM3HAHBI Ha
MUpPOBOM ypoBHe. KOHeuHO, 3HaunTe/IbHAsA YacTh paboT ocy-
I[ECTBIAIACH Y OCYIIECTBIAETCA B COTPYAHNYECTBE C YYEHBI-
MM Y3 CaMbIX Pa3BUTBIX CTPaH MUpa.

[lepBble uccnenoBanms B obmactu xumun B Monjioe oT-
HocsaTcs K 40-M rogaM XX Beka. Torga ObUT OTKPBIT XMMMYe-
ckuit QakynbTeT MONJABCKOTO TOCYHAapCTBEHHOTO YHMBEp-
CUTeTa, KOTOPbIl BO3I/IABUI JieKaH AHTOH AOJIOB, CTaBIIWI
NO3JHEe aKaIeMUKOM U JupeKTopoM VIHcTuTyTa Xummum Aka-
fileMuy HayK MonjioBbl.

B nmocnennue rofpl BakHbIe [/ HaIlIE CTPAHBI pe3y/bTa-
ThI OBUIM JOCTUTHYTHI B pa3pabOTKe METONOB 3aIUTHI OKPY-
KaloIllell Cpefipl, MepepaboTKM M BTOPUYHOTO IIPUMEHEHMNA
IIPOMBIIIEHHBIX VI OBITOBBIX OTXOJIOB.

IIpumenenue eewsecme u ux 6030eticmeue HA OKPYHaI0-
wy1o cpedy. B moBceiHEBHOI KMI3HY MBI IOCTOSHHO IIPYIMEH -
€M XMMMYecKye IIPOAYKThI, TaKue KaK COJb, caxap, MuIleBas
COZIa, YKCYC, CTUPAJIbHBIN IIOPOILIOK, OTOENIMBATe/lb, MeIKa-
MEHTBbI, HONMATUICHOBAsA TIeHKa 1 T. . (puc. 1.12).

HekoTopble 13 3TUX XMUMUYECKUX IIPOAYKTOB, XOTA U AB-
JIAI0TCA OYeHb MOJIE3HBIMM JI/1 HaC, MOTYT HAaHECTY CePbe3HBIIl
yiep6 cperie, B KOTOPOJT MbI X1BeM. Tak, CTMpaIbHble OPOILI-
KU, OTOeNMMBaTeNy, IONMATUICHOBbIE IAaKeThl, IIACTUKOBAS
IIOCyfla MOC/Ie UX IPUMEHEeHNS I HAIINX XO3A/CTBEeHHBIX
HYXX]] He MCYe3al0T, a MONAJIal0T B IIOYBY, BOAY, BO3AyX. Bce
OHJ OTHOCSITCS K OBITOBBIM 3aTrPs3HUTEILIM.
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AHTOH AGnoB
(1905-1978)

AKafeMUK, [OKTOp
XVMUYECKMX HayK, Npo-
deccop. MepBbiit fekaH

(1946-1948) xummyeckoro
dbakynbteTa Mongasckoro
roCyfapCTBEHHOIO YHU-
BepcuUTeTa, JUPEKTOP
WHcTutyTa xumun AH
MonpoBbl, ocHoBaTenb
HanpaeneHus no nccneao-
BaHWI0 KOOPANHALIMOHHbIX
COeUHEHUIA.

Puc. 1.12. Xumnyeckas
npoayKuma, NCnonb3ye-
Mas B NOBCEAHEBHO
MKU3HN

CnoBapb

o Xumuyeckuli npodykm —
Teno UK BeLecTBo, Nony-
YeHHOe U3 NPUPOAHOro
CbIpbA MW CUHTE3UPOBAH-
Hoe B nabopatopuu.

o Orpyancatowjas cpeda —
eCTecTBeHHble yCnoBuA,

B KOTOpbIX NpPOTEKaeT
KM3Hb.

o 3a2pA3xAams - pacnpo-
CTpaHATL B aTMOChepe,
noyse 1 BoAe NpeaMeThl,
MaTepuanbl, XUMUYECKHe
BeLLECTBa, KoTopble Npea-
CTaBNIAOT ONAcHOCTb ANA
HU3HW.




k= jameTka V

B Pecny6nuke Monpgosa
6onee 800 ThicAY TpaHC-
MOPTHbIX cpeacTs. [ns
TOro 4TOObl HE 3arpss-
HATb aTMocdepy, Heob-
XOAMMO  MCMONb30BaTh
KayecTBEHHbIN  OEeH3WH,
COBpEMEHHble fieTanun 1
060opyaoBaHue.

OUEHUBAHMWE

1. O6BACHU, KaK XMUA CI'IOCO6CTB)/ET NOBbILLEHNIO KaYeCTBa XN3HW YeNnoBekKa.
2, rlpVIBe,EWI ABa-Tpu npumepa CbipbA, N3 KOTOPOro NMoayyatoT BaXKHble Xrmuye-

CKMe nNpoayKTbl.

Taxoe >xe 3arpssHsAIlee BO3EIICTBIE OKAa3bIBaeT U 13-
OBITOK MIHEpATbHBIX YOOPeHNIT, IeCTUIINIOB, KOTOpbIE JIC-
TIOTIb3YIOTCSI B CEIBCKOM XO3SIIICTBE JIIsI TIOBBILIEHNUS YPOXKali-
HOCTH.

Cy1ecTByeT MHOXECTBO JPYIUX BEILECTB, KOTOpbIe I10-
JIE3HBI TI0 CYTH, HO B ONpeJe/IeHHBIX YCTOBUSX MOTYT IpMHe-
CTV 3HAYUTEIbHBII Bpen. Hampumep, pTyTh B TepMoMeTpax
IIOMOTaeT HaM VM3MepATb TeMIleparypy Tema. B To xe Bpems
Iapbl PTYTH, TIONaBIIME B aTMocdepy (B caydae, ecmyu pasou-
CA TEPMOMET]), OYEHb SATJOBUTHL.

Kak moxxHO nipencTaButh cebs B XXI Beke 6€3 TpaHCHIOp-
1a? C [pyroit CTOPOHbI, BBIX/IONHbIE Ia3bl, 00pasymoIIyecs B
pesy/bTaTe CKUTAHMA TOIUIVBA, 3arPASHAIOT OKPY’KaOLIYIo
cpeny.

Kak perarb st mpo6embr?

B nepByio oyepenb HeOOXOVIMO 3HATh CBOVICTBA BEIIECTB
¥ XapaKTep MX BO3JENICTBNUSA Ha OKpYy>Kamolyko cpeny. Hyxuo
JICTIO/Ib30BATh BEIIeCTBA C OCTOPOXHOCTBIO, C MTO3NUIINI 3aIy-
ThI 4€/I0BEKA, IIPVPOJDL, IOYBBI, BOAI OT OBITOBBIX U IIPOMBIII-
JIEHHBIX 3arpsI3HEHMIL.

3. I'Iepetwlchl ABe-TPpU OoTpacii NMPOMbILITEHHOCTN, KOTOPbIE pPa3BMBaAlOTCA B
MonpgoBe Ha OCHOBe UCMONb30BaHMA MECTHOrO CbipbA. KakoBa POonb XumMnn B 3TOM?

4. O6bACHY NOHATUA: @) OKPY»KatoLlasa cpenia; 6) 3arpAsHUTEND.

5. KakoBbl UCTOUYHUKW 3arpsi3HEHUA: a) B LIeIOM Ha niaHeTe 3emsis; 6) B TBOEM HaceneHHOM

nyHKTe?

6. lMpepnoxu aBa-Tpy MeTOAA 3aLMTbl OKPYXKaloLen cpedbl.

PaooTa
B rpynne

B Halgute Kak MOMHO 60Mblue MHOOPMaUMM 00  y4eHbIX-XUMMKaX

Pecnybnnki MongoBa, MCMonb3yA [OCTYMHbIE HKypHAMbl MO XAMWM WK

caiThl B MHTEpHETE (Www.icm.md; www.usm/chimie.md):

a) Ha3oBMTe HECKOMBKO 3HaMEHWUTBIX Y4EHbIX-XMMIKOB M3 Hallei pecny-
ONMKN.

6) PacckamuTe 0b X BKNafe B Pa3BUTIE XUMUM.

B) OueHWTE BaXKHOCTb MCCNEAOBaHWMA B 06MACTV 3aLLMTHI OKpYHaloLLEn
Cpedbl W y4acTuA B HUX Y4eHbIX, MOCETMB CaiTbl: www.mediu.gov.md;
www.asm.ieg.md.
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MPAKTUYECKAA PABOTA N2 1

ITPABUIIA PABOTDBI C BEHIECTBAMU
" XUMMYECKVM ObOPYIJOBAHMEM

[na npoBeaeHWs onbiTa HEOOXOAVMO 3HaTb OCHOBHOE 060pY-
[OBaHMe 1 NocyAay, KOTopble MCMOMb3YIOT B labopaTopuu, YyCBOUTb
lMpasuna mexHuku 6e3onacHocmu npu pabome 8 XUMUYeCcKoM Kabu-
Heme (nabopamopuu) (cmp. 6).

B nabopatopun gna HarpeBaHUA BELECTB Yalle BCEro uC-
MOJIb3YIOT CNNPTOBYH TAMMOYKY (CMIMPTOBKY).

/13 xummnueckomn nocygbl YacTo NCMOJb3YHOTCA: MPOBUPKM, KO-
HUYeckne Konbbl, rpagyMpoBaHHbIe MPOOUPKY, XMUYECKMe CTa-
KaHbl, MEPHbIE LUTMHAPbI, BOPOHKK, bapdopoBble HaLLKM.

MPUMEHAIOT TaKXe U HEKOTOpble AOMONHUTENbHbIE MHCTPY-
MeHTbl UK NpPeaMeTbl: WTaTUB AN NPoOUPOK, Aep)KaTesb s
NPOBUPOK, CTEKNAHHYIO NaOYKy, MPeAMETHOE CTEKSIO (NnacTuHy
13 CTEKIA), NOXKEUKY, LNaTeslb, CMINYKW, LWETKY (epLu) ANA MbITbA NOo-
cyapbl.

1. CnupToBas namnoyka (CnmpToBKa)

CnupToBKa (puc. 1.13) cocTonT M3 CNEeLMaNbHOrO CTEKNAHHOIO
cocypa (a), B KOTOpbI yepes Tpy6Ky (2) BCTaBneH ¢uTunb (8), n3ro-
TOBJIEHHDBIN 13 XJIONYATOOYMaKHbIX HUTe. CMMPTOBKA 3amnpaBseTcs
3TUSIOBbIM CNPTOM (He 6onee uemM Ha 2/3 o6bema), KOTOpbIM 1 NPO-
nuTbiBaeTcA GUTUNL. 3aXKUralT CMUPTOBKY ropALen CMUYKON mnu
NYYUHKON (HN B KOEM Cllyyae Henb3f 3aXKUraTb OT APYrov ropsLen
cnupToBKM). MNocne ncnonb3oBaHUA CMPTOBKY racAT, HakpbiBasa Gu-
TWMb KoNnaykom (6), nogHocs ero cOoKy.

3adaHus:

1) PaccmoTpu ycTpONCTBO CNUpPTOBKM (puc. 1.13).

2) HeCcKonbKO pa3 3aru 1 noracu CmpToBKY.

3) 3apucyi CNMPTOBKY B TETPALb U YKaXu ee COCTaBHbIE YacTu.

2. CTpoeHue nnameHun

Mnamsa CNUPTOBKK (CBeUM) COCTOUT U3 Tpex yacTen (puc. 1.14).
BHYTpeHHAA yacTb nnameHu (a) COCTOUT M3 MApPOB roproYero Belye-
cTBa (y napadnHOBON CBEYM — 13 MAPOB NapaduriHa, y CNUPTOBKU — 13
napoB cnupTa). ApKaa CBETALAACA CPeAHAA YacTb nnameHun (6) co-
CTOUT 13 pacKaneHHbIX YacTul yrnepoga. Bo BHewHen yactu (8) npo-
UCXOANT B3aMMOLENCTBME COCTaBHbIX YacTel roproyero BeLecTsa ¢
KMCNOPOAOM BO3yXa. DTO camas ropsavas yacTb MNjaaMeHu, oHa bec-
LBeTHa.

3adaHus:

1) BHecu cnuuky B CpefHIo YacTb NnaMeHu, Kak NnokasaHo Ha
pucyHke 1.15a. OHa HauHeT ropeTb (06yrnuBaTbCa) C BYX CTO-
POH, KOTOpPble COOTBETCTBYIOT BHELLHEN YacTy NAaMeHN.
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060pydosaHue — UHCTpy-
MeHTbI, Npubopbl, KoTopble
UCMoNb3yloTcA NpU npo-
BeieHnu pabotbl.

Puc. 1.13. YcTponctso
CMUPTOBKU:

a) cKnAHKa (cocyn) ana
cnupTa;

6) Konnayok;

B) puTUNDb;

r) TpybKa C AUCKOM.

Puc. 1.14. CTpoeHue nna-
MeHU:

a — BHYTPEHHASA YacTb;

6 - cpefHAs YacTb;

B — BHELLHAA YacTb.



2) bBbICTpO BHECV rONOBKY APYroM CMYKM BO BHYTPEHHIOK (HUX-
HIOI0) YacTb NnameHu (puc. 1.156). fonoBKa He 3aropaeTcs, HO
ApeBecrHa obyrnnTCA B CPEAHEN 1 BHELLHEN YacTy nname-
HW.

3) BHecn ronoBky TpeTbel CMMYKM BO BHELLHIOW (BEPXHIOH)
yacTb nnamenn (puc. 1.158), oHa cpa3y BoCMiaMeHUTCA. 3Ha-
YunT, BHELUHAA YacCTb MJIaMEHN camas ropsayvas.

Beigo0: HarpeBaTb pasnuuHble npeaMeTbl cnefyeT B BepXHEN

Puc. 1.15. TopeHne (BHELWHEeN) YacTh NNameHun.
CMYKN B Pa3HbIX
YacTAax niaameHum

3. llitaTue ana npo6upok

lWiImamue 0na npobupok (puc. 1.16) MeeT NPOCTOe YCTPOWCTBO.

Kpome npoburpok, no Heo6xogMMOCTY, B LUTATVB MOMELLAIOT 1
LPYrvie NHCTPYMEHTbI: CTEKISIHHYIO ManoyKy, rpaflypoBaHHYio npo-
6VpKy (3TanoH 06bema), NoXxeuky, WnaTesb, AepKaTeNb 418 npobu-
POK, LLeTKy-epLL 1 T. A,

CmexknaHHaa nanoyka (6) C pe3rHOBbIM HaKOHEYHVKOM MCMOSb-
3yeTcs Ans nepemMelIMBaHUsA BeLWeCTB, Ans GUILTPOBaHWSA U T. 4. Pe-
3VIHOBbIV HAKOHEYUHWK CIYXUT 1A NPeLOXPaHEHNSA CTEKNAHHON Mo-
CyAbl OT MOBPEXAEHUS,

lllemka (8) (epw) NPUMEHAETCA AN1A MbITbs MPOOVPOK.

Jloxeuka (2) ncnonb3yetca ana Habopa Cyxux BeLecTs, X Mpo-
KanMBaHWA, CKUraHNA XNOKUX U TBEPLbIX BELLECTB, a Takxe Anda Ao-
31poBKY (06beM noxeukn 0,2 cm3).

lLInamenb (0) ncnonb3yeTtca ana Habopa Cyxmx BeLlecTB.

Puc. 1.16. WtaTne ans Jepxamenv 015 npobupok (e) NpefHa3HauYeH ANs 3aKpenneHns
MPOBMPOK: NPOBUPOK 1 KX MOCNEAYIOWEro HarpeBaHua. s 3TOro ropnbiluko
a - npobupky; 6 - cte- npobupkn (1) (puc. 1.17) GUKCMPYIOT MeXAY METaINYeCcKUM nna-

KNAHHAA NanoykKa;
B — LWeTKa (epuk);
I — NOXeyKa; i — Wwna-

CTUHaMK pepxkatena (2) u, CKMMaa NIacTUHbI OGHOW PYKOW, Apyrown
pyKoii nepeasuratoT 3axkum (3) kK npobupke Ao ynopa. Mo okoHuYaHUu

Tenb; e — gepatenb paboTbl CHOBa CKMMAIOT MAACTUHbI (2), 0TOABUraIOT Ha3aj 3axuM (3) 1
ANA NPo6UpoK; 0CBO6OXKIAIT MPOBUPKY.
X — 3TanoH obbema. SmanoH obwvema (puc. 1.16x) — 3T0 rpagyvmpoBaHHaA (MepHas)

npobupka ans oTMeprBaHUA onpeaesieHHOro obbema KuaKocTu. Ans
3TOro B JIEBYIO PYKy 6EpEeTCA 3TaNIoH 1 MycTas NpobupKa, B Npobumpky
HaNMBAETCA HYXKHbIN 0OBEM KUAKOCTY, YPOBEHb KOTOPOI CpaBHMBA-
eTcA C METKOW Ha 3TanoHe (puc. 1.18).
3adaHus:
1) Hanei 13 xuMmnyeckoro cTakaHa B NpobupKy (Aepa ee pagom
C 3TanoHom obbema) fiBa pasa no 2 mn Bofbl. Boineit Bogy. Ha-
nen cHoBa 3 M BOAbI, 3aTeM Aoneli elle 2 M. B cnydae own6-
K1 NOBTOPY ynpaxHeHwe (puc. 1.18). ITanoH o6bema nocTaBb
B LUTATMB.
2) 3akpenwu B fepaTenie NPoOUpPKY C 5 M BOAbl, Harpeii ee B
nrameHn CNUPTOBKM, COBMOAan NpaBuna: CHayana nporpe-

Puc. 1.17. QepxaTenb
ANA Npo6UpokK:

1 - npobupka;

2 — MeTanImyeckme
NAACTVHbI; 3 — 3aXKKM. BaloT BCO npo6|/|pKy, a 3aTEM HYKHYIO €€ YaCTb, Mpwv 3TOM No-
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CTOAHHO ABWras NPobupky B nnameHun. OTBepCTNE NPOOUPKU
He JO/IKHO ObITb HaMpPaBeHO B Ubto-TMOO CTOPOHY.
3) 3apucyi B TeTpagb MHCTPYMEHTbI, PaCCMOTPEHHbIE B 3TOM
onbiTe.
2. Xummnyeckasa nocyga
B xumuueckon nabopatopum nA NPOBefeHWs OMbITOB yalle
BCEro 1Crnonb3yeTca nocyaa u3 ctekna n papdopa. Mprmepbl xumu-
YeCcKoW Nocyfbl M Ha3BaHWA NpUBeAeHbl Ha pucyHke 1.19.
XvMmuecKme cTakaHbl (€) U NTIOCKOAOHHbIe Konbbl (6) 0ObIYHO UC-
NOJb3YIOTCA ANA XPaHEeHUs HEOOXOAUMbIX 1A PaboTbl XMAKOCTEN 1
pacTBOPOB MNK 1A cnaboro HarpeBaHNA KX cofepXmmoro. KoHnve-
CKas BOPOHKa (2) npefHa3HayeHa ana HanusaHua nnm GunbTpoBaHuA
KunakocTen.
JenvitenbHaa BOPOHKA (8) CNYXWUT ANA pa3fefieHnsa HecMmeLm-
BAIOLUMXCA XKUOKOCTEN, @ MEPHDBIN LUAMHAP (), TaKKe Kak U 3TanoH
obbema, No3BonAeT M3MepATb 0bbem xugkoctein. CTeknsHHaa na-

I

nouka (3) ncnonb3yeTtca Ana nepemellrBaHnA cmecei, a papdoposasn
yaLKa (k) — A1A HarpeBaHUA 1 BbiNapyBaHWA XNAKOCTEN.

Mpu paboTe co cTeKNAHHOW nocyfnoi Heobxonumo cobnopatb
0CobYyl0 OCTOPOXKHOCTDb, Tak Kak CTEKIO JIErKo MOXeT pa3bnTbea oT
U3NMLLHErO CKATWA UK U3-3a PE3KOW pa3HMLbI TemnepaTyp.

3adaHus:

1) O3HakoMbcA ¢ nabopaTopHOW NOCYAON 1 NpaBunammn obpa-

LLeHWNA C HeRn.

2) BbIMOI Heckonbko NPOBUPOK (MO yKasaHU yuuTens), co-

6ntoaas npasusa.

3) 3apucyit XMMMYECKYI0 NOCYAY B TETPaAW U YKaXu Ha3BaHMe

Kaaoro npegmerta.

Puc. 1.18. amepeHne
obbema XKnpgKocTn

Puc. 1.19.Mocypaa, npu-
MeHsAeMmas B Xumunye-
cKol nabopartopuu:

a) NpobupkKa;

6) KOHMYecKan Konba;
B) AieNnTesIbHasA BOPOH-
Ka;

I) BOPOHKa;

[1) CKNAHKa ana
BeLLecTB;

€) XMMNYEeCKINIA CTaKaH;
) MEPHbIV LUANHAP;
3) CTEKJIAHHAs NanouvkKa;
1) CTeKNAHHasA TPyOKa;
K) dapdopoBas valuKa.
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1.4 CBoncrBa BewecTs

KIOYEBBIE(O B mpeppiaymyx naparpadax Mbl y>ke 0XapaKTepyu3oBan
CJIOBA HECKO/IbKO BellleCTB, IepednCcINB HeKOTOpble CBOJICTBA, KOTO-

PBIMY OHM O0/IaAIOT.

Bce cBojicTBa BellecTB MO>KHO pas3feNnTb Ha TPV OCHOB-
HbIe TPYIIIIbL:

- (pusmyeckme CBOVICTBA;

— XMMMYECKIE CBOJICTBA;

- ¢usnonornyeckne cpoiictBa (¢usnonormyeckoe peit-

e Qusnyeckne ceon-
cTBa

® XMnyeckue cBomn-
CTBa

e Qusunonornyeckne

CBOWCTBA
. CTBUE Ha OPTAHU3M).
® XapaKTepHble CBOIi- . .
Dusuueckue ceéoticmea. K pusuyecknm cBoiicTBaM OTHO-
cTBa

CATCSI TaKye IPU3HAKY, KOTOPbIE MbI MOYKEM Pas/INYNUTh C I10-
MOII[bI0 OPTAHOB YYBCTB (3peHNs, OCA3aHMsA, OOOHIHNS, BKY-
ca) ¥ M3MepUTENbHBIX Ipubopos (puc. 1.20).

_—
o= PactBopumocTb
| iaky
ATPETATHOE COCTOAHUE §—-- __ MnoTHOCTb

(meepdoe, xudkoe,

A 2a3006pasHoe)

TemnepaTypa nnaBlieHnA

LIBET

Temnepatypa KuneHua
3ANAX

TennonpoBogHOCTb
BKYC

ONeKTPOMnpPoOBOAHOCTb

Puc. 1.20. OnpepgeneHve .
PUBNIECKIX CBOTICT Takum o6paszoM, ¢usnyeckue CBOMCTBA BEIIECTB — ITO

BelecTs azpezammoe cocmosiHue (Kudkoe, meepdoe, 2a3000pasHoe),
usem, 3anax, 6Kyc, Pacmeopumocto, HIOMHOCHY, emmne-
pamypa nnaeneHus, memnepamypa KuneHus, mennonposoo-
HOCMb, SNEKMPUHECKAT NPOBOOUMOCID.

[lepBble xapakTepucTuku (cM. puc. 1.20), 3a UCKTIOYEHN-

Ceolicmaa seujecms —

XapaKTepHble, 0TAUYM- €M BKYycCa, T. €. arperaTHoe COCTOSHMeE, LIBET, 3aIlaX, MOXKHO
TenbHble 0C06eHHOCTH; JIETKO OMpeNeNnTb BU3yaJlbHO M C IIOMOIIBIO 00OHAHUSA [Is
MpU3HakK, N0 KOTOPbIM noboro BemectBa. Hampumep, Bopa sAB/IsieTCs XUAKUM Oec-

BELLECTBA 0TNIUYAIOTCA
ApYr OT Apyra UM CXOfHbI
Mexay coboid.

IIBETHBIM BelllecTBOM 6e3 3amaxa. C OMOIIbI0 CIeIMaTbHbIX
VI3MEPUTEIbHBIX IPUOOPOB ONIpefeNanTcs apyrue Qusnde-
CKM€ CBOJICTBA, HAIpMMeEP, IVIOTHOCTb, TeMIlepaTypa U T. J.
Tak, ycraHoB/IeHO, 4TO Bofa KunuT npu temieparype 100°C
u 3amepsaet npu 0°C. [IucTunnmpoBaHHas BOJA He IPOBOJUT
3/IEKTPUYECKUII TOK.
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[To Mepe M3ydeHNA XUMUM Mbl IO3HAKOMUMCA ¢ Pu3nde-
CKIMI CBOJICTBaMJ MHOTYIX BEIIIeCTB B XMMITIECKOI1 1abopaTo-
pun, rie 6yayT IPOBOAUTBCA BCe HEOOXOAMMBIE XMMMYECKIe
aKcriepuMeHTH! (puc. 1.21).

Bxyc BemiecTB Takxe ABNAETCA QU3NIECKUM CBOIICTBOM.
Ho, Bunmanne! Ha BKyc MO>KHO IIPO6OBATh TOMBKO NNIIIEBbIE
npoayKThl. Hampumep, conb MMeeT CONEHBbil, caxap — ClIaj-
KIIt, @ YKCYC — KUCTbIiT BKyc. CTpOro 3ampeljaeTcsa npo6oBaTh
Ha BKYC XMMIYECKIE BELIeCTBA: HEKOTOPbIE 13 HUX IIPEJCTaB-
JISTIOT OITACHOCTD IS KU3HMI!

Hawm IIPUBbBIYHO HIOXATb pa3/IMIHbIC IIPOAYKTBHI: TaK, 4€PE3
3anax, Mbl y3HaeM TO, YTO He MOXXeM OIIPENEIUTh C IIOMOLIbIO
IPYTUX YYBCTB, HAIIPUMEp 3peHNA WK OcsA3aHusA. Mbl MoxKeM
PasIMYNUTD 3al1ax MATHI, )KACMMHA, TaH/bIIIA, I/IVMA, MaJIMHbI,
A670Ka, BUIIHY U T. . OHAKO OIpefieeHye 3aIlaxa XuMmde-
CKUX BelecTB TpebyeT 0co00ii OCTOPOXKHOCTH, IIOTOMY YTO
CpefiM HUX eCTb BellleCTBa C PE3KMM 3aI1aX0OM, JyPHOIIAXHYyII e
U JlaKe BPEJHbIE /I 3TOPOBbI.

3amax BeljecTBa MpoBepsAeM CIefyoImuM o6pasoM: jep-
JKVMM COCYJ C BEIIECTBOM B pyKe Ha YpPOBHE HOCa, Ha PaccTo-
saauy 20-25 ¢M OT /IM1Ia, a APYTON PYKOM, IETKMMI B3MaxaMu,
HaIlpaB/igeM Iaphl BeLleCTBA B CTOPOHY HOCA, IIOCTENEHHO
npubmKag CoCyHl, MOKa He MOYYBCTBYeTCA XapaKTepHbIil 3a-
nax BemiectBa (puc. 1.22). [locTapaiicsi 3aIOMHUTD 9TOT 3aIax
KaK OffHO 13 QM3MYECKMX CBOJICTB JAHHOTO BEIlleCTBA.

Eme opHuM $u3nyecknM CBOJICTBOM BEIIECTB ABIACTCH
UX PAcmeopumocms. Mbl XOPOIIO 3HAaEM, YTO COMb, Caxap, In-
1[eBasi COJjA XOPOIIO PAaCTBOPAIOTCA B BOJIE, B TO BPEMS KaK JKe-
71€30, MeJlb, TIONMMITUJIEH U JPYTHE BEIeCTBA HEPACTBOPVMBI.
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Puc. 1.21. YyeHnkmn
nsyyarot dpusnyeckne
CBOVICTBA BeLLeCTB

@)BHYMAHNE!

Hu ogHo U3 BewecTe B
nabopaTopum Henb39
npo6oBaTb Ha BKyC!
OHM MOryT GbITb 980-
BUTbIMU!

Puc. 1.22. Onpepenexuve
3anaxa BelyecTsa



AHTyaH JlopaH
JlaByasbe
(1743-1794)

DpaHuy3cKknin xummk. Jo
JlaByasbe B Xxmmuu rocrnog-
CTBOBa/IN NPeACTaBAEHNA

rpeyeckoro ¢punocodpa

ApucToTena o yeTbipex
OCHOBHbIX 3/1EMEHTaX Mpu-
pOfbl, KOTOPbIMU ABMAKT-

Cf BOfia, BO3/1yX, OTOHb 1

3emnA.
JlaBya3sbe 6bin y6ex-
AEH, UTO Hemb3A HIYero
yTBEPXAaTb 06 UCTHHE,
€CNV 3Ta UCTUHA He Obina
NMPOAEMOHCTPUPOBAHA K-
CrepriMeHTasIbHbIM NyTeM,
a XMMUYeCKnid SKcnepu-
MEHT HeOoOXOANMO MpPo-
BOAMTb TaK, UTo6bl €ro
pe3ynbTatbl 6bi1n 6ec-

CMOPHbIMN.
OrHeonacHble flabl
BeLlecTsa
= (N2
Enkue B3pbiByatbie
BeLLecTBa BeLLecTBa

I'Ipo'me onacHoCcTU

Puc. 1.23. 3HaKu, yKa3bl-
BaloLLiie Ha BO3MOXHYI0
OMacHOCTb BeLLecTB

B maHHOM crydae Boja ABIACTCA pacmeopumenem Ly pacm-
sopenHbix B Heil BemecTB. CylecTBYIOT U APYTUe XIUAKOCTH,
JICIIO/Ib3yeMble B KaueCTBe pacTBOPUTeIEN, TaKye KaK CIUpT,
al[eTOH, Mac/Io U fip.

Temnepamypol nnasneHus u KuneHus U3MepSIOT C IIOMO-
IIbI0 HAaTPEBaTE/MbHBIX MPNOOPOB, 060PYAOBAHHBIX TepMOMe-
TpamIL.

[pyrue pusnyeckue cBOCTBA (IIOTHOCTD, TEIIONIPOBOJ-
HOCTb U 9/IEKTPOIIPOBOJHOCTD) TAKXKe M3MEPSIOT CIelialb-
HBIMM IIPMOOpaMI, C KOTOPHIMM BBl IIO3HAKOMUTECH HA YPOKax
busnkm.

Xumuueckue ceoticmea. Ilpum usydenunm Qusndeckux
CBOJICTB BEIECTB BBl MOIIM 3aMETHUTb, HACKOIBKO pPasHO-
06pasHbl 3TV XapakTepucTuku. Urto e nx obbveanHAeT? Bee
OHJ OTHOCATCA K Kareropuyl (pusM4ecKyx CBOJCTB, TaK KaK B
KaXXJIOM CTTydae 6euectneo He USMeHIemCs, m. e. He npespauia-
emcs 6 opyeoe eeujecmso. OHO KVUITUT VI IUIABUTCS, PacTBO-
pseTcs wim usMeHseT popmy (o6agaet MIaCTUIHOCTDIO), 3a-
Mep3aeT MV NPOBORNUT TEIIO, HO KKABI pa3 OCTAaeTCA TeM
Ke BEI|eCTBOM.

B kakoM cy4ae OIZHO BeLIeCTBO MOXKET IIPeBPATUTHCA B
fpyroe?

Ecmyt MbI cIbHO HarpeeM caxap, OH 4epHeeT, eCTIM ITIO0X-
keM Oymary — oHa 6yzieT TOpeTb, a eC/Ii K IMIIEeBOI Cofie TIpu-
JIUTD YKCYC, IPOV30JiieT CUIbHOE BCIeHuBaHMe. Bo Bcex cy-
JasgX OffHM BeIlleCTBA IIPEBPATIINCD B IPYTHE: B IEPBOM CITy4ae
MBI IIOJTY4YMM YI7IepOf (YToJIb), BO BTOPOM — YIJIEKVC/IbIiA I'a3, B
TpeTbheM CITydae — YIIeKICIblil a3 ¥ PYTie BellecTBa.

Cnoco6HOCTN OAHMX BelecTB MpeBpaljaTbCcA B Apyrue
BellecTBa Ha3blBalOTCA XUMUYECKUMU caolicmeamu.

Dusuonozuueckue ceolicmea (Ppusuonozuueckoe oeii-
cmeue). BospeiicTBIe BellleCTBa Ha XKVBbIe OPTaHM3MBI, pac-
TUTEIbHbIE VIV XVMBOTHBIE, HAa3bIBAETCSA (PUIVOTOTMYECKIM
JIEVICTBYIEM.

Kak BemjecTBa MOTyT feiicTBOBaTh Ha opraunam? J kako-
BBI IIOCTIEAICTBIA 3TOTO BO3/EICTBUA?

BemjectBa MOryT OBITH CTafKVMMM, KUCIBIMYU, TOPbKIMIL,
OCTPBIMU, CY/IBHO TaXHYIMN. HekoTopble 13 HUX ABIAIOTCA
eKVIMIL, T. €. ISVICTBYIOIIMMI Ha KOXY ¢ 00pa3oBaHMeM 0XKO-
TOB 1 3B (HampuMep, Opom, raiieHas U3BeCTb, KUCIOTHL), APY-
TVie paspaxkalole AeICTBYIOT Ha JIbIXaTelbHble IyTU (X10p).
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Taxoke ecTb BelecTBa roproyle, B3pbIBOONIACHBIE, AOBUTbIE (PTYTh, YrapHBIL Ia3),
pafnoaKTUBHbIE (ypaH) U T. A.

BeH[eCTBa, NCIIONb3yEMbIE B }Ia60paT0pI/IHX, Ha (1)&6PI/IK3X, 3aBOJax MJIN B CE€JIb-

CKOM XO3SIJICTBE U ITPEeCTABIAIONINE OIACHOCTD JIS 3[[0POBbsI, 0003HAYAOTCS CIIELIV-

aJIBHBIMI ITpefoCTeperaumMy 3Hakamu (puc. 1.23). —

OUEHWBAHWE
1

>

Nepeuncny 0OCHOBHbIE rpynbl CBOVCTB BELLECTB.

2. Tepeuncnu Gpusmyeckme CBONCTBA, KOTOPbIE MOXHO ONPeAenTb C MOMOLLbIO:
a) OpraHoB YyBCTB; 6) n3mepuTenbHbIX NPUGOPOB.

3. Kakume mepbl NpefoCcTOPOXHOCTY CriefyeT cobntofaTb, €CIM Mbl XOTUM OMpefennTb 3anax
He3HaKOMOTro BeLlecTBa?

4. O KakoMm BellecTBe MOXHO CKa3aTb: NPy OObIYHbIX YCIOBUAX — GecLBETHan XUAKOCTb 6e3
3anaxa, kunut npu Temnepatype 100°C, 3atBepaeBaet npu 0°C? Kakme cBOMCTBa BelyecTBa
nepeuncneHbl?

5. Tlo KakuM CBONCTBaM MOBapPEHHYIO COMb MOXHO: a) OLMBOYHO NPUHATL 3a caxap; 6) oTu-
YnTb OT caxapa?

6. [aH pAp npu3HakoB: a) 6ecuBeTHbIN; 6) PacTBOPUMBIA; B) HEPACTBOPUMDIN; T) XOPOLUNIA
NMPOBOAHUK 3NEKTPUYECTBa; [) TBEPAbIN; €) XPYNKUIA; XK) Nerkunii; 3) xuakui; n) 6es 3anaxa;
K) NnacTUuHbIn. Kakne 13 nepeunciieHHbIX NPr3HakoB MOTYT ObiTb OTHECEHbBI K BellecTBaMm:
1) 800a; 2) antomuHul?

7. [laih onpepeneHune NOHATHIO XuMuYeckue cgolicmaa. lNpvsean ABa-Tpy nprumepa.

[laHbl BelecTBa: a) caxap; 6) Meab; B) MOBapeHHasA Cosb; I) BOAA; A) NMOACOSIHEYHOE MACSIO;
) BeH3MH; XK) YKCYC; 3) almtoMUHII; 1) CTeKno. [ae 1 B KaKnX Lensx KX Mcnonb3yoTt? na Kax-
[0r0 U3 BELLECTB 00BACHY, KaKune CBOWCTBA ONPeAENAIOT ero NpuMeHeHMe.

9. Ha30Bu xapakTepHble CBOWCTBA, C MOMOLLbIO KOTOPbIX MOXHO Pa3fiMymTb BeLlecTBa d-u 13
yrnpaxHeHusa 8.

10. lNepeuncnu Gprsnonornyeckre CBONCTBA BELLECTB.

11. B KaKux ciyvasx BELECTBO MOXET ObITb OMacHbIM i 380poBbsa? Onuwy 0603HaYeHus,
npepynpexpatoLime 06 3Tom.

12. Mpepnoxu npegynpexpatoLmin 3Hak Ana BelecTs, obnagaowmx BpeaHbiM Gusmnonormnye-
cKkum pgenctanem. O6BbACHM, YTO OH BblpaXaeT?

1.5 MeTtoabl NO3HaHNA B XMMUN KNIOYEBbBIE
CJIOBA
B m06011 00macTy caMbIMM BaXKHBIMM METONAMU ITO3HA-
® /I[HpopmumpoBaHue
HUA ABIAIOTCA: NOnyYeHue quiopmabguu M3 pa3NINYHbIX JIUTE-

PaTYpHBIX ¥ HayYHBIX VICTOYHMKOB, HAO/II00eHUe VI OnuUcaHue.
[N eCTeCTBEHHBIX M TOYHBIX HayK K 9TOMY IpMOAaBIAITCA

elle

yKoit. [I7I1 TOro 4TOOBI M3YYNTD TO WM MIHOE ABIEHNE, CHaYasIa
HeoOX0aMMO IPOBECTH HAOMIOfeHNA, 3aTeM IIOPa3MBbIIIIATD

e HabnoaeHne
o OnuncaHue

® /I3vepeHue
JIBA B&XXHDBIX METOJIA: USMeEPEHUE U IKCNEPUMEHTMN.

. ® [lemoHCTpauua
Xumnsa ABnsAeTCA BKCIIEPMMEHTA/IbHO-TCOPETMYECKON Ha-

® XMUNYECKNI IKC-
nepuMeHT
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Puc. 1.24. MeTogpbl
NMO3HaHUA B XMMUKN

¥ CnoBapb

Mo3Hasame -

© 3HAKOMUTBCA C OKPY-
HawlwnuMu npegMeTamu
WU ABNEHUAMU;

* y3HaBaTb 4T0-1Mb0 0
npupoze 1 CBOMCTBaX
HeKoToporo 06beKTa
WNM BeLLecTBa;

e HaKal/nBaTb HOBble
3HaHMA Ha 0CHOBE U3Y-
YeHHOro UK U3 onbliTa.

| 3HaeTe I Bbl,
qTo...

sesececssscscses

Xumunuecknin - s3Kcnepu-
MeHT ABNAETCA BEHLOM
MCKYCCTBa MO3HaHMA. OH
VIHTEPEeCeH 1 npuBreKaTe-
neH. MHorue yBneyeHHble
XUMWelt yyalumecs Kcne-
PYMEHTAIbHO NOATBEPX-
AT N3BECTHble (aKTbl
VAN OCYLLEeCTBAAKT CBOU
ManeHbK1e OTKPbITUA 1
BOM/OLLAOT UX B XM3Hb. O
MOMyYeHHbIX pe3syabTaTax
OHM 3aTem coobLaT B:
cekuun «Xumna» HayyHo- :
NpaKkTUYeckon  KoHde-
peHUMM yvalmxca nop
Ha3BaHMem «CnocobHOCTb,

TPYA, TanaHT.

secesesesesesssecscssscscses

secesesescscscscscscscscscssscscssscsns e

0 00000000000000000000000000000000000000000000000000000000000000000s T

sesscscssscscssssns

KCTEPVIMEHTUPOBAHME

W3MEPEHUE &

ONMCAHUE 4 o
I/IH(DOPMI/IPOBAHI/IE % *m}*

K -

\2 st

iﬂ,b!-‘

PASMBILUNEHVE .. oy s
HABHIOHEHVIE 4 .Q_

HaJ| YBMAEHHBIM, IONTYYUTb VHQPOPMAIMIO MO HEKOTOPBIM
acreKTamM, JaTb Pa3HOCTOPOHHee OIVCaHMe (YTO M3BECTHO M
HEV3BECTHO), IIPOBECTI M3MepeHNs (BpeMeHM, TeMIIepaTypsl,
pasMepoB 1 T. [I.), CAEIAaTh HEKOTOpbIe TPeANoNoKeHn (Iu-
II0Te3bI), KOTOPbIe OYAYT HOATBEPIKAEHBI W/IM OIPOBEPIHYThI
pe3y/bTaTaMy HOBBIX ombITOB (puc. 1.24). Taxme xe MeTOfbI
IPYMEHSAIOT PV M3YYeHNN PA3TNYHbIX BEIleCTB.

Ha mpoTsxeHnu Bcero nepuopa U3yd4eHus XMMUM C 7-TO
o 12-11 xmacc (a MoXeT ObITh, U O0JIee) BbI M3y4UTe MHOXe-
CTBO sABJIEHUII U BEIleCTB, BCAKUI pa3 BOCXOJA IO CTyIIeHbKaM
9TOI «/IECTHNUIBI» METOJ[OB TO3HAHVIA.

Bunmanme! Xummdecknit 9KkCriepyMeHT HU B Kakoil popme
HeJIb351 IPOBOAUTD JI0OMa, @ TObKO B MIKONbHOM XMMUYECKOI
nabopaTopyy IOJ PyKOBOZCTBOM YUUTe/A, 3HasA U BBIIOMHAA
IIpasuna mexuuku 6e30nacHoCMu npu pabome 6 XUMUHECKOM

kabureme (cm. cmp. 6).
.
SKCNEPUMEHTAJIbHAA OEATEJIbHOCTb B FPYNMNE

1. Cobepute Kak MOXHO Gonblue NpeaMeToB (Ten), N3roToB-
NEHHbIX 13 Pa3fINYHbIX BELLECTB, B TOM Uncie 1 nabopatop-
Hble 06pas3Lbl.

2. Pa3pgenunTe 1x Ha rpynrbl HA OCHOBE X CXOACTBA: a) Mo pop-
Me (KBagpaTHble, chepuyeckne, Kpyrible, LUANHAPUYECKHE
1 T. 4.); 6) no coctaBy (OepPEBAHHbIE, CTEKIIAHHDBIE, KayyyKo-
Bble, MIACTMACCOBbIE, TKAHHbIE, METANNNYECKNE).

3. Mepeuncnute MeToAbl MO3HAHWSA, KOTOPbIE Bbl MPUMEHANN B
Kaxgom cnyyae.

af el el el ol ol el el S
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NABOPATOPHDbI/ ONbIT N2 1

VI3YYEHUE ®V3NYECKNX CBOVICTB BEIIIECTB

BcnomHu n co6n|o,qa|7| «I'Ipanma TEXHMKU 6e30MacHOCTH npu pa60Te B XMUMNYECKOM Ka-

6uHeTe» (cmp. 6).

Duri3nyeckne CBONCTBA HEKOTOPbIX 3HAKOMbIX TEGE BELLECTB: MeAY, MOBAPEHHON CONU, YK-
cyca - npusegeHbl B mabauye 1.1 B KauecTse obpasua.

Ta6nuya 1.1. Dusnyeckne CBONCTBA HEKOTOPbIX BELLECTB

Ne BewectBo Menb lNoBapeHHas conb YKcyc
Qu3snyeckme CBONCTBA

1. | ArperaTHoe cocTosHuMe TBEPAOE TBEpLoe XKugkoe

2. | Uset KpaCHOBaTbIN 6enbiin 6ecLBeTHbIN

3. | 3anax 6e3 3anaxa 6e3 3anaxa XapaKTepHbIN 3anax

4. | Bkyc 6e3 BKyca coneHblin KNCnbliA

5. | PactBoprMOCTb B BOAe HepacTBOPMMO | PacTBOPUMO pacTBOpPMMO

Mpubopbl U peakTUBLI: 06pasLbl BeLLecTs (Men,
MecoK, NoACO/IHeYHOe Macsio), XMMUYECKUI CTaKaH, LTaTtue ¢ 5 npo-
6VpKaMK, 3TasnioH 06beMa, JorKeyKa (LunaTenb).

3aoaHus:

Boda, CnvpT, caxap,

1) M3yum arperaTHoe COCTOAHNME, LBET 1 3anax BblAaHHbIX 06pa3L0B BeLLeCTB.
2) HauepTtu B TeTpaam TabnuLy 1 3anonHu NyHKTbl 1-3 no o6pasuy mabauys 1.1.

Tabnuya ons pabomel

Ou3nyecKkme cBONCTBA

Men Cnupt

Caxap Mecok

MNopconHeyHoe
Macno

1. | ArperaTtHoe cocTosHue

2. | User

3. | 3anmax

4. | PacTBOPUMOCTb B BOfE

3) Onpepenv pacTBOPMMOCTb B BOAe (Mpun 0ObIYHON TemMnepaType) Kakgoro BeLecTsa.
[na 3Toro B Npo6rpKy ¢ 2 Mn BOAbI BHECU BELLECTBO Ha KOHUMKE LUMaTenaA (NoXeuku) 1

nepemeLuan.

4) 3anonHu B TabnuLe NOCNeH00 CTPOKY (PacTBOPUMOCTD).
5) BbiMoit npobupku. Yoepmn pabouee mecTo.
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KJIOYEBDIE
CJIOBA

e Qusnyeckue saB-
nexuns

® Xummnueckume fAB-
neHus

o Qusnyeckne cBON-
cTBa

® Xumnuyeckue cBom-
cTBa

® [1py3HaKM XuMmye-
CKOW peaKkumm

Puc. 1.25. icnapeHne
BOAbI — pU3nyeckoe
ABneHne

CnoBapb

AaneHue - npouecc B Npu-
poae unu B oblyecTse,
BHELUHee NposAB/eHue
CYLHOCTV UK CBOWCTBA
HEKOTOpOro 06beKTa.

1.6 Ousnuyeckme N xummnyeckune ABNeHNA
L]

B mpepbimymux mnaparpadax Mbl y3HamM, 4YTO TakKoe
¢dusndeckue 1 XMMIYecKye CBOJICTBA BelleCTB. B 1eoM oxu
VI COCTAB/IAIOT OCOOCHHOCTY, W/ XapPaKTepPUCTYKM, KaXKIOTO
BemjecTBa. IIpoleccol u M3MeHEHNA, KOTOPbIe OTPaXKalOT 3TU
CBOJICTBA, HA3bIBAIOTCSA ABCHUAMU.

Bce nsmeHeHus, npoucxogdauwive B npupoae, Ha3biBaloTCA
AeJieHUAMU.

Hanpumep, cioco6HOCTh Bopibl kunets npu 100°C sBns-
€TCA CB0LCMB0OM, A TIPOLECC KUIIEHNUSA, TO €CTh IPeBpalleHne
BOJIBI 13 SKIJKOTO COCTOSHMA B TAPO0OpasHOe, — 3TO A6/IEHUe.

Taxoke Kak CBOVICTBA, AB/ICHVA Pa3fe/A0T Ha QusndecKme
Y XMMIYECKHE.

3aKkpenyM CTEKIAHHYI IUIACTUHKY B JepKarene M
npo6upok. C MOMOIIbI0 MUIIETKY HOMECTUM 2-3 KaIlIu BOJBI
Ha CTEKIO0 M clerka HarpeeMm (puc. 1.25). Boma mcmapurcs.
[Tapp1 BOfIDI, 0OX/TaXK/1asACh, BHOBD IIPEBPATATCA B XKUIKYIO BOLTY.
B nmaHHOM cryvae M3MeHAETCA arperarHoe COCTOSHME BOJbL:
XKUJIKOCTD TIePEXOANT B IIap ¥ 0OpaTHO, HO BOZIA KAK BEIeCTBO
He M3MeHAeTCA. IMmo Pusuueckoe sg671eHuUe.

HarpeeM cTekIAHHYI0 TPYOKy B IUIAMEHM CIIVIPTOBKU
(puc. 1.26). Ilo mepe HarpeBaHUA CTEKIO PA3MATYUTCH, Y MBI
JIETKO COTHeM TPyOKy. B aTom cmydae msMmeHwntach ¢opma
TPYOKM, a CTEK/IO KaK BEIeCTBO OCTA/IOCh HEM3MEHHBIM. I1mo
makace usuUeckoe seeHuUe.

Puc 1.26. a) HarpeBaHvie CTEKNAHHON TPYOKM; 6) crnbaHne CTeKNAHHOW
Tpy6KNM

flBneHusn, KoTopble NPoncxoaAT 6e3 N3MeHeHNA cocTaBa
BeLlecTBa, Ha3blBAIOTCA (hU3UYECKUMU 8/IeHUAMU.
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B mep>xarere fist mpoOMpoOK 3aKpenym MefHYIO IIACTHHKY
KPacHOBATOro IIBeTa M HAarpeeM ee B IUIAMEHM CIVMPTOBKU
(puc. 1.27). TlocTeneHHO IUIACTMHKA IIOKPBIBAETCS YEPHBIM
HajetoM. (OOpa3oBanoch HOBOE BelecTBO.) UepHBIN CIIOi
JIETKO CYMINAETCST HOXOM, a IIOf, HUM OOHapyXMBaeTCs
KpacHOBAaTasi Mefib.

OmbIT MOXXHO IIOBTOPUTH HECKONMBbKO pas. IlomydeHHoe
BEIeCTBO (KOTOpOE U COCTAB/IsIeT YePHBIN CIOJ) OTINYaeTCs
OT MCXOJHOTO BellleCTBA He TONbKO 1[BETOM, HO 11 IJIOTHOCTBIO:
OHO PBIXJIOE, XPYIIKOE.

B aTOM O11BITE BeljeCTBO Mefib Ha IOBEPXHOCTH IIACTIHKY
IPEBPATIIOCh B JPyroe BeIeCTBO, KOTOPOe Ha3bIBAETCs
0KCUOOM MeoU.

fiBneHns, npun KOTOPbIX NPONCXOAUT NpeBpalleHne ogHnx
BellecTB B Apyrne, Ha3blBalOTCA XUMUYeCKUMU A8J1IeHUAMU.

BompiTec MCHHOﬁ[ IUTACTUHKO MBI Ha6IIIO,II8JII/I XNMHNYECKOE
ABJICHUE.

B xumnn sapnenus IIpeBpalleHNna OqHUX BEIIECTB B IPYTE
Ha3bIBAKOT XUMUHECKUMU PeaKkUyUuiIMU.

Xumnueckne ABneHUA Ha3bIBaKOTCA XUMUYeCcKUMU peakyu-
AmMu.

Ha puc. 1.28 nmoxkasana B3auMOCBA3b MEX/Y CBOMICTBaMU
BELIeCTB U ABJIEHNAMIL.

DOusmyeckre cBOMNCTBA XvMunueckue cBONCTBa

L] L]

— Xumnyeckune
QOusnyeckme aBneHns XvMuueckue ABnexHns =

peakunmn

IIpusnaxu xumuueckux peaxuuti. Ha ocHOBe Kakmx
KPUTEPUEB MOXXHO YTBEPK/JaTh, YTO IIPOM3OIIIA XMMIYECKAs
peakumA? B 3TOM HaM IIOMOTYT HPUSHAKU XUMUHECKUX
peaxyuii.

Bokpyr Hac IOCTOAHHO IPOMCXOZUT MHOXECTBO
XMMUYECKUX PeaKlnii, KOTOpble MOXKHO JIETKO ONIPeeNNTh 10
BHEIIHUM Ipu3HaKaM. Hampumep, KpacHas Malika BbIropena
Ha COJMHIE - 9TO 3HAYUT, 4TO KpacuUTeIb IpPeBPaTUICA B
BEIL|ECTBO JIPYTOro nseTa. Ecim y Mo/moka u3MeHuiaca BKyC 1
BBIIE/IAIOTCA TY3BIPbKM Ta3a, 3TO 3HAYUT, YTO OHO CKUCTIO. A

Puc. 1.27.TlouepHeHne
KpacHOBAaTOW MegHOM

NMacTUHKK — XMUnYe-

CKOe fiBNeHne

Puc. 1.28. B3anmocssizb
CBOIICTBA — ABNIEHMA —
XUMUYeCKne peakumm

290



3anaxu

NoABNAOTCA
BCNEACTBME  JIETYYeCTu
XVMUYECKIX BeLLecTB U
nx pnddysum (pacnpo-
CTpaHeHUs B BO3fyXe).
/3BecTHO, uTO CBET pac-
NPOCTPaHAeTCA CO CKo-
poctbio 300 000 Km/cek,
a 3BYK — CO CKOPOCTbIO
340 m/cek.

3anax Toxe MoxeT obna-
JaTb  CKOPOCTbIO — pac-
MPOCTPaHeHus, B 3aBu-
CMMOCTU OT onpefeneH-
HbIX GaKTOPOB.

Kak Tbl Jymaelub, Kakue
370 pakTopbI?

3anomHure!

B3 n rto
Lset las
Bkyc Tenno
3anax Ocapok
kjameTka V

Kak 06bACHATL NpUYnHY
TOrO, YTO Mbl UYyBCTBYEM
3anax?

B Hocy  HaxopwtcAa
okono 400 o6oHsATENb-
HblX peuenTopoB. OHM
npeobpasyioT CUrHanbl,
nofyyYeHHble npu  fei-
CTBUM Ha HUX XUMUnYe-
CKUX BeLecTs, B Heps-
Hble VMMY/bCbl, KOTOPble
3aTeM  WCTONKOBbIBAET
HalLl roI0OBHOW MO3.

OLEHWBAHWE

1. O6BACHU NOHATUA: a) Pusuyeckoe AeseHue; 6) XumMuyeckoe Ae/eHuUe; B) XUMU-

yecKkas pedkKyus.

KOT7la IIPOKMCAET BYHO, Y HETO IOABIIAETCA HOBBIN BKYC, 3aIax
YKCYyca U laKke MeHseTCA LIBerT.

ExxemHeBHO MbI 3amMedaeM, YTO CTEHKM YaifHUKA
IIOKPBIBAIOTCSI O€/IbIM M3BECTKOBBIM Ha/eTOM (HAKUIIBIO). ITO
O3HAYaeT, 4TO B pe3y/IbTaTe XMMIUECKOI peaKL[y pa3/IoKeHus
OfJHOTO BeIleCTBAa, PAacCTBOPMMOIO B BOfe, 00pa3oBanoCch
pyToe, He pacTBOPUMOE B BOJi€, — M3BECTHAK.

Mpu3HakM XMMU4eCKNX peakumii:

1. I3meHeHe uBeTa

2. i3meHeHVe BKyca (BHumaHue! B nabopamopuu Hu4ezo
Heslb3a npobosams Ha 8Kyc!)

. MNoaBneHne nnn ncyesHoBeHVe 3anaxa

. BbigeneHue rasa

. BolgeneHue vnu nornouieHne Tenna (ceeta)

. ObpasoBaHue Uy NCYe3HOBEHVE OcaaKa

N O A

V3ydyenue Quanyeckux M XMMMYECKUX SIBIEHUI MMeeT
0oblIOe 3HAYEHNME [JIsl MOHMMAHUS OKPY’KAIOIIEro MMpa.
Hanpumep, 4eoBeKk M3y4ua M HAydmacs M3BIEKaTb MOIb3Y
U3 Kpy2080poma 600bl 6 Npupode, KOTOPbIl 3aKIIOYAETCA B
Tpex (bMBM‘IeCKI/IX ABJIEHNAX: VICITApEHNN BOJibl, ITPEBPAILEHNN
BOJISIHBIX T1APOB B JKUAKOCTH (KOHJIEHCALMN) U BBINAJEHUN
VX B BUJIe OCA[IKOB — HOXJs W cHera. [Ipyroe dusudeckoe
sIBJIEHIE, INTbE IIO]] JAB/IEHNEM, Ye/TOBEK YCIIELIHO MCIIONb3yeT
B IIPOMBIIIEHHOCTY JISL IOJTYYeHNs Pas3/INYHbIX V3TN 13
IIacT™Mace (IyTOBUL], PacyecoK, CONOMUHOK JJIA COKA U T. JI.),
U3 CIUIaBOB (#eTamu oOOpyHOBaHMsA, OBITOBBIX IPUOOPOB U
np.).

Ha ocHOBe XMMWYECKUX CBOJCTB BEIECTB C HOMOIIBIO
XMMMYECKMX peaKIMil 4eJloBeK IOy4aeT YyIyH, CTab,
QTIOMVIHVII, HOBBbIE JIEKapCTBA, IPOYHbIE BOJOKHA M TKAaHIU,
Kayd4yK, pas/IMdHble KPacuUTeM, MUHepaIbHble YROOpeHus,
MOIOIIViE CPEICTBA, CTPONUTEIbHbIE MaTePHaIbl I T. 1.

B HacTosee BpeMs MHOTVIe XVIMITYECKIe PeaKLiM JIeKaT
B OCHOBe Pa3pabOTKM METO0B 3aILUThl OKPY)KAIOIell CPefIbl.

%,

2. [lpuBean npumepbl: a) GU3MYECKUX ABNEHUIA; 6) XUMMYECKUX ABNEHUA. Yem

OHW oTAnYatoTCA?
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3. [lepeuncnum npusHaKkM XMMUYECKNX peakLni.

4. Pasgenv nepeyncneHHble HUXKe ABEHUA Ha (husuyeckue 1 Xumuyeckue: a) CKUCaHMe MOJIOo-
Ka; 6) ropeHue cBeuu; B) TasHNe CHera; r) NOAHUMaHNe PTYTHOrO CTONGUKa B TEPMOMETPE;
[) ncnapeHue BOfbl; €) pacTMpaHue CTeKna B MOPOLUOK; ) 3aMep3aHuie Bofbl; 3) pybka
[IPOB; 1) 6POXXEHNE BUHOTPAAHOro COoKa.

5. Tepeuncnu npusHakm XMMUYECKX PeaKLUiA, KOTOPbIE MPOUCXOAAT NPW: @) CKUraHum byma-
rvi; 6) rHMeHUn 6enka KypuHoro fnua.

6. Onpegenn, Kakue aneHnA (Grsndyeckme UM XMMMYecKrne) NPONCXOAAT NPY NOCTENEHHOM
HarpeBaHVM caxapa: a) caxap niaBuUTCcs; 6) pacniaB KAMWT; B) pacniaB nprobpeTaeT Oypbii
LIBET, @ 3aTeM YepHeeT; I) YepHbll HaneT ncyesaeT, NPEeBPaTUBLLMCL B YIIEKUCbIA ra3 1
BOJY.

NMPAKTUYECKAA PABOTA N2 2
ITOOTOTOBKA K PABOTE B TABOPATOPUMN

[na Toro yto6bl MOHUMATb U YCBaMBATb XMMUI, HEOOXOLMMO HE TOMbKO 13yyaTb TEOPEeTH-
YecKuili MaTepua, HO U NMPOBOAUTb PEKOMEHAYEMbIN XUMUYECKUI SKCMEPVIMEHT.
K KakgoMy NpaKkTUYeCcKOMY 3aHATUIO YUEHWK AOSIKEH NOArOTOBUTLCA AOMA:
a) NOBTOPWTb COOTBETCTBYIOLLME TEMbI 11 Maparpadbl yuebHNKa;
6) BH/MATENbHO M3YUUTb COAEPKaHNe paboTbl;
B) B CMeLuanbHoN TeTpagu Ana NpakTMyecknx paboT KpaTKo 3anucatb cofepxaHue pabo-
Tbl (MPMOOPBI U peakTMBbI, XMMMYeCcKas Nocyaa, Xof paboTbl, pUCyHOK npubopa), ocTas-
NAA MECTo ANA 3an1cu HabnoaeHnin 1 Bbisofos. OHM 6ynyT chopMynmpoBaHbl BO BpPeMs
MPaKTNYECKo paboTbl.
[ns ycnewHoro BbIMOSHEHWA OMbITOB MO U3yUYeHUo GU3NYECKNX Y XUMUYECKUX ABEHUI
BaXKHO 3HaTb M CTPOTO BbINMONHATbL CEAYOLMEe NPenCcaHm:
« [paBuna paboTbl C TBEPABIMU U XUAKUMU BELLECTBAMY, NCMOMb3YEMbIMU B 3TOI pabo-
Te (cM. cmp. 6 u npakmuyeckyto pabomy Ne 1, cmp 19);
« [lpaBuna MCNonb30BaHUA XUMUYECKOW MOCYAbl M PAacTBOPOB, C KOTOPbIMW Mbl Oynem
paboTatb;
. [paBwna HarpeBaHuA BeLecTs (Mpakmuyeckad paboma Ne 7).

Pa6oma c sewyecmeamu. U3ydeHue husuyeckux u XumudecKux aeneHuli

O6opynoBaHMe U peaKTUBbI: LUTAaTUB C 5 MPOHYMepoBaHHbLIMU Mpo-
6VpKaMK1 1 0HOM NPOBMPKON ONA MUOKUX OCTAaTKOB, JIOMeYKa (Luna-
Tenb), OBe MNUMETHKU, CTeKNAHHAA MnacTUHKa, MeaHas MIacTUHKA,
JepraTefib OnA NpobupoK, 4 CKAHKM C BellecTBaMu (MoBapeHHOoM
COJblO, MULLLEBOM COO0M, BOLAON, YKCYCOM).

Xod pabomei:

1. Om6op npobbl meepdo2o gewecmaa. Cpean BblAaHHbIX BELECTB Bbibepy 6GaHOUKM C TBEp-
AbIMW BeleCcTBaMU: MOBAPEHHOW COMblo 1 NuLeBolr cogor. OTKPON CKAAHKY C MOBapPEeHHOW COJbio
(Tbl He 3abbln CHayana NpPouYUTaThb 3TUKETKY?), Habepn NpUMepHO 1/3 NOXeukn (MK Ha KOHUMKe
LnaTesns) CONMM 1 Hacbinb 3Ty Npoby B NpobrpKy N2 1. 3aKpo CKNAHKY C NOBAPEHHO COMbio.
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Puc. 1.29. HarpeBaHue
KNIOKMX BELLecTB

13 BTOPOI CKNAHKM aHanorn4yHbiM 06pa3om Bo3bMu Npoby nuie-
BOWI COAbl U MOMECTH ee B NpobupKy N 2.

2. Ombop npobbl XudKo2o 8ewecmasad. B Habope peakTMBOB AaHbl
ABe 6aHOUKYM C XMOKMMM BELLECTBAaMU: OfiHa C BOLOW, BTOPas C YKCYCOM.
OTKpoW 6aHOUKY C BOAOW, C MOMOLLbO MUMETKM Habepn HEMHOTO BOZbl
1 Hanew 10 kanenb B Npo6upky N2 3. Ecnu Boabl B nuneTKe ObiNo Hefo-
cTaTouHo AnA 10 Kanenb, MOBTOPM onepaLuio elle pas. 3akpor 6aHOUKy
C BOJION.

TakuMm e 06pa3om 13 BTOPOI GaHOUKM JPYroi NUNETKOW BO3bMI
npo0y ykcyca (5 Kanenb) 1 nomecTtu ee B Npobrpky N2 4. Ecnu B nuneTke
0CTanacb XWAKOCTb, Bbliel ee B NPOOMPKY 1A OCTaTKOB.

3. HaepesaHue xuokux eewjecms. Bo3bmu 13 wTaTuBa NpobupKy
N2 3 ¢ BofiOI, 3aKpenu ee B aepkatesne Ansa npobupok (cm. puc. 1.29) n
[06aBb B Hee HECKOMIbKO KPYMUHOK Necka AnA paBHOMEPHOrO KUMNeHns
XKMUAKOCTM NPV HarpeBaHWW. 3aXrm CNUPTOBKY M OCTOPOXHO Harpen
npobupky (cobntogas npasumna) o Hayana KuneHusa sofbl. [pekpaTu Ha-
rpeBaHue 1 noracu CNMpPTOBKY.

4. BeinapusaHue 8006bl. 3akpenu CTEKNAHHYO NIACTUHKY B Aepa-
Tene AnA NpobupoK B roOpri30HTaNbHOM MOJIOMKEHUN, KaK MOoKa3aHo Ha
puc. 1.25. 3axru cnupToBKY. C MOMOLLbIO NMNETKM NOMECTY Be-TPU Kar-
N1 BOAbI Ha NAACTUHKY U OCTOPOXKHO Harpew ee Hapj nmiaameHem Cnvp-
TOBKM (€CNN CTEKNO KOCHETCA NNaMeHn, OHO MOXeT NOMHyTb). Yepes 1-2
MWHYTbI BOLA MCNAPUTCA W Ha NIAaCTUHKE OCTaHYTCA TONbKO Cnefbl Be-
LLecTB, PaCTBOPEHHbIX B BoAe. [opAYYI0 MNACTUHKY NOMOXMN Ha KapTOH-
HYI0 U AepeBAHHYI0 NOACTaBKY.

5. HazpesaHue medHoU nnacmuHku. 3adUKCUPY OAVH Kpail MeHOM
NNacTVHKK B fepKaTene Ana npobupok, a fpyron Kpai BHeCK B niams
CNMPTOBKK (puc. 1.27) N HarpeBal HECKONbKO MUHYT (MOKa niacTuHKa
He packanutcsa). [locTeneHHO NOBEPXHOCTb MAACTUHKIN NMOKPOETCA yep-
HbIM HaneToM. [ocne oxnaxgeHnsa coOCKOOAN YepHBIN CIIOW C MNACTUHKA
Ha NIMCTOK ByMary 4o nosBneHUA meau (KpacHoro LBeTa). [onyyeHHbIn
YepHbI MOPOLLIOK — OKCMA Mef1, HOBOE BeLLeCTBO.

6. Baaumodelticmaue nuwegou codei ¢ ykcycom. 13 npobupkm N 4 Ha-
6epy NMNeTKon yKcyc 1 fobaBb ero no Kannam K NuLeBoi cofe B npo-
6rpke N2 2. HabntogaeTcsa cunbHoe BCrneHnBaHue (06pasytoTca ny3blpb-
KW rasa).

7. 3anuwwm Bce HabnogeHVA 1 BbIBOLbI B TeTpafb.

8. Y6epu pabouee mecTo.

9. OTBeTb Ha BONPOC 1 BbIMOSIHN 3afaHNA:

a) CnomoLublo Kaknx MHCTPYMeHTOB b6epeTca npoba: a) TBepao-
ro BelecTBa; 0) »KMAKoro BellecTsa?

6) Mepeuncnu BellecTBa, NCNONb30BaHHbIE B PaboTe, YKaxn nx
arperaTHoe COCTOsHMe, LiBeT, 3anax.

B) [lepeuncnu Habnofgaemble B KaxLOM OMbiTe ABNEHWA U pa3-
Jenu ux Ha: a) gusudeckue; 6) xumuyeckue.

32



1.7 Atom. Monekyna

C m1y60KOIl PEeBHOCTI YYEHBIX MHTEPECOBAJIO, U3 Yero
COCTOAT BCe TeJia I BCe BEIeCTBA.

HpeBHerpeveckuit unocod demoxpur oxono 2500 nmet
TOMY Ha3a/j IIPe/IIONIOXK I, YTO BCE BEIeCTBA COCTOAT U3 Melb-
YaIINX, HEBUANMBIX, BEYHO JBIDKYIIMXCS YaCTUL] — AMOMO8.
B mepeBojie ¢ rpedyeckoro CIOBO «aTOM» O3HAYAET «HEMENN-
MBI».

CoBpeMeHHble (U3VKM [JOKa3aay, YTO aTOMBI, XOTb U
OYeHb Majibl, HO peanbHO cymecTBylT. B XX Beke ydeHble-
bU3MKM BBIACHWINM, YTO aTOMbI BCE-TAKM MOXKHO PasfIessiTh
(pacieniATh), @ B IpOIleCcCe TAKOTO PACIIEIVICHVS BBIJEI-
eTCsI aTOMHasl 9Heprys. ATOM 0Ka3aycst GUSMYECKN [IeTVIMBIM.
OTu AB/IeHNA U3ydaeT PusnKa.

Xumus XKe I/ISY‘IaeT BeIleCTBa N XMMMYECKIE peaKHI/H/I, B
KOTOPBIX aTOMBI He Je/ATCA (HEefeMIMBI).

ATOMDI - 3TO Mefibyanmne XMMNYeCckn Hegenmmblie 4YacTu-
bl BelwjecTBa.

Bce nmu atombr omnaakoBs? Het!

Pa3HooOpasie XMMIYeCKUX BelleCTB MO3BOJISIET MPefIIo-
JIOXKUTb, YTO aTOMBI, BXOJSIIE B X COCTaB, — Pa3Hble U Ha-
XOIATCS B Pa3HBIX COOTHOIIEHMsX. B TO e BpeMsi HeKOTOpbIe
BellleCTBa MOTYT pa3/aratbcs Ha Apyrue, 6omee NpocTble. ITOT
¢akT JOKasbIBaeT, YTO aTOMBI B BEIECTBAX CBA3AHBI MEX[Y
c0060i1, 00pasys HEKOTOpble Ma/eHbKUe YaCTMUIIBI, KOTOpbIE
IPUJAIOT BellleCTBaM OIpefe/ieHHble CBOVICTBA. Takue dacTu-
11bI, 00pa3oBaHHbIE VI3 ATOMOB, OBV Ha3BaHBI MOZEKYIAMU.

Takum 06pa3om, MOIEKY/IbI COCTOST 13 ATOMOB.

MOJ’IeKyan - 3TO MenbyalwMe YacTrLbl BelecTBa, CoXpa-
HAOLWMe ero Xxmmuyeckne cBoicTBea.

IIpocmuvte u cnoxcHvle 6ewjecmea. B oBceHEBHOM >KI13-
HJI MBI IOCTOSTHHO BCTPEYaeMCs C BEIeCTBAMY, COCTOAIINMMU
13 aTOMOB OJHOTO V/I/ HECKO/IbKIX BUIOB.

BemectBa, 06pasoBaHHbIE 13 aTOMOB OJJHOTO BIJIa, Ha3bl-
BAIOTCA npocmuimu 6eujecmeamu. Hamprumep, BemecTBoO Kic-
JIOPOJi, MOJIEKYJIBI KOTOPOT'O COCTOAT TO/IBKO 13 AaTOMOB KICTIO-
pOfia, AB/IAETCS IPOCTHIM BEIIeCTBOM.
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KNIOYEBDIE
CJIOBA

e Atom

e Monekyna

® [IpocTble BeLle-
cTBa

o CnoxHble Belle-
cTBa

Aemokput
(okono 460-370r.
NOH.3.)

lpeyecknin punocod, npu-
3HaHHbIN 3a 0OWMPHOCTb
11 Pa3HOCTOPOHHOCTb
3HaHwi1. Paspabotan ato-
MUCTUYECKYIO TeOPUIO,
COrnacHo KOTOPOii B OCHO-
BE MUPO3AaHNA HaxopAT-
CAl aTOMbl — HEBUAMMble
YacTULbl, U3 KOTOPbIX
COCTOAT MaTepuanbHble
Tena u ayLua yenoseka.



3HaeTe Nu Bbl,

“ITO...

o sesecesesecssscscscscscscsens
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Muorve M3  BenuKuX :
OTKPBITUIA B XNMIW NEPBO-
HauanbHO 6blav  NWb :
runotesamu  (npeano- :
NOXEHUAMM),  HEKOTO-
pble 13 HUX NO3Xe bbiin
MoATBEPXKAEHbI  IKCTe-
PUMEHTaNbHBIM  MyTeM,
B TO BpemA Kak Apyrue
elle XpyT CBOEro yaca.
lmnoTesa [lemokputa 0
CYLLECTBOBaHNN aTOMOB
ObiNa [l0Ka3aHa TOMbKO :
B XX Beke, nocsie paspa- :
60TKM MeTOROB MCCNefo-
BaHWA 1 COBPEMEHHOro
obopynoBaHNa anA 13yye-
HUS CTPOEHNS MONEKYI.

sesesecesecscssscscssscscscsese

sesecesesesesesesesesecesesesesesesecesesscesesscssssscsssesestsene

sesesescscscscscsene

secesesesesesssecscssscscses

BemectBa, cocrofmyue 13 aTOMOB pasHOTO BMJA, HA3bl-

BAIOTCS ClIOMHbIMU 8ewjecrnéamu. HampuMep, BelecTBO Bofia
06pa30BaHO 13 MOJIEKYIT BOJBI, KOTOPbIE, B CBOIO OYepe/b, CO-
CTOAT 13 aTOMOB BOJIOpOfa U Kucmopopa. Bopa — ato cnoxuoe
BemiecTBO. OHa MOXKeT OBITh pa3/IOKeHa Ha [iBA MPOCTHIX Be-
I[eCTBA: BOZOPOJ, U KICIOPOT.
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CnoxHoe BeLLecTBo

Monekynbl BoAbl COCTOAT
113 aTOMOB BOAOPOAA 1 KNCII0pOoaa

!

( PaznoxeHne

—

COCTOAT N3 aTOMOB BOAOPOAa

npOCTOE BelecTso npOCTOE BelecTso

BONOPOI <+ | xucnoron
MoﬂeKyﬂb| Bonopo,qa MOHEKyn bl KVICJ'IOpO,El,a

COCTOAT N3 aTOMOB K1CJ1opoaa

OLEHWBAHWE

Mepeckaxu runoTesy [lemokpuTa 06 aTomax.

YT1o o3HauaeT cnioBo amom?

[ai onpepeneHne NOHATUAM:
a) amowm; 6) monekyna.

KakoBbl NpuumHbI pa3Ho06pasuns BewecTs?

O6bACHK, YTO O3HAYAKOT MOHATUSA:
a) NPOCTOe BELLECTBO; 6) CNOXHOE BeLecTBO.

Kakas B3aMOCBA3b CyLLeCTBYET MeXay HAMU?

I'Iepqulcnm BelecTBa, YNOMAHYTbIE€ B M3YYEHHbIX paHee Temax.
Pasgenun nx Ha NPOCTble N CNNOXKHbIE.

[lonosHy NpeaoXeHs, BCTaBAA NPOMyLEHHbIe C10Ba:

a) Boga - 370 ..., cocTosAlLEE U3 ... BOfb.

6) ... BOAbI COCTOUT 113 ... BOLOPOAA U KUCIIOPOAA.

B) Boga — 370 ... BellecTso.

r) ... BOAOPOAA COCTOMT M3 ... BOAOPOAA, NMOSTOMY BOAOPOA —
370 ... BELECTBO.



1.8 Xumnyeckunm snemeHt

ATOMBI OT/INYAIOTCA APYT OT APYTA IO BENMYMHE, MACCE U
cBorictBaM. Takum 06pa3oM, CYLIeCTBYIOT PasIM4Hble BUIbI
aTOMOB.

OnpepeneHHblil BUA aTOMOB C O4UHAKOBbIMU CBOMNCTBaMU
Ha3blBaeTCA XUMUYeCKUM 3/1eMeHMmoM.

B3aumocesnsv: xumuueckuii snemenm - eeuwecmeo. Ceii-
qac u3BecTHO 118 xummdeckux anemeHToB. OHM IIpefCTaB-
neHpl B Ilepmopudeckoit cucreMe XMMMUYECKUX 3/1€MEHTOB
[I. VI. Menpeneesa (npunoxcerus 2 u 3). ATOMBI XMMIYECKUX
97IEMEHTOB Pa3IMYHBIM 00pa3oM COEAVHSAIOTCA APYT C ApY-
roM, 00pasys pasHble BelllecTBa.

BewecTBa, 06pa3OBaHHble N3 aTOMOB OAHOIro XMnMmn4yecko-
ro 3JieMeHTa, Ha3biBalOTCA NpoCMbIMU sewjecmeamu.

Hanpumep, mpocToe BeecTBO 8000p00 COCTOUT U3 MOJIe-
Ky/ZI, 00pa3OBaHHbBIX aTOMaMy XMMIYECKOTO 37IeMEeHTa BOJO-
pofia, IPOCTOE BEIECTBO A301M — U3 MOJIEKYII, B COCTaBe KOTO-
PBIX TOJIBKO aTOMbI XMIMIYECKOTO 37IeMEHTa a30Ta, @ IPOCTOe
BEIL[ECTBO Je/e30 — M3 aTOMOB XVMIMIYECKOIO 9/IeMEHTa JKele-
3a. HasBaHMA MPOCTBIX BellleCTB Yallle BCEIO COBIA/AIOT C Ha-
3BAHMAMI XVIMIYECKIX 37IEMEHTOB, 113 KOTOPBIX OHM COCTOST.
Hanpuwmep, xucnopod, 6000poo, azom, cepa, sceneso.

Bel.l.lECTBa, cocToAlne N3 aToOMOB Pa3HbIX XNMUNYeCKnX
3J1IeMeHTOB, Ha3blBaloTCA CJIOMHbIMU eeWjecmeamu.

Hanpumep, co>xHOe BeIecTBO caxap COCTOUT U3 MoJle-
Ky/ZI, 00pa30BaHHBIX aTOMaMM TPeX XMMMYECKUX 37IeMEHTOB:
YIZIepOfia, BOJOPOZA M KUCIOPOZA; 6004 — 13 MOJIEKYII, KaXK/jast
13 KOTOPBIX COCTONUT 13 ATOMOB JIBYX XMMMYECKIX 37IeMEHTOB:
BOZIOPOZia U KUCTIOPOJA.

ATOMbI | = [XI/IMI/NECKI/IE 3J'IEMEHTbI]
!
MOJTEKY/bI
t /npocme
BELLECTBA (BOAOPOA, KNCIOPOA, Meab U T. 4.)

SNaCTIOXKHbIE
(BOAa, caxap, oKCVA Megu U T. 4.)
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KJIIOUEBDIE
CJIOBA

® XVMMYeCKun ane-
MEHT

e Atom

e Monekyna

® BeuyectBa

® PasHoo6pasue Be-
ecTs

Po6epT boinb
(1627-1691)

AHIANCKNIA yYeHbIN,

B 1661 rogy B KHure
«XVMUK-CKENTUK» fan
onpegeneHne XMmMmmyecko-
ro afemeHTa (Cm. 1
cmp. 12).

3HaeTe Nu Bbl,

"ITO...

o esesesesesesesssssscscscscses
. .

: CnoBo  s7emeHm  (Ha
i naTuHckom  elementum)
. ABNAeTCA KOMOWHauweit
: ByKB NaTMHCKOTO andasu-
2 1al, m, nnt. Bo3moxHo,
COCTaBAAA 3T0  C/I0BO,
yyeHble >Xenanum mnoka-
¢ 3aTb, YTO TaK e KaK U3
} 6yKB 06bIUHOrO andasuTa
COCTABAAOTCA CNOBA, Tak
W PasNnyHbIe dM1eMEHTI
KOMOUHMpYIOTCA 1 06pa-
3yloT  pa3HoobpasHble
BeLlecTBa.
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BepHemcaA K XMMMYeCKMM ABJIEHVAM, VUIM XUMUYECKUM peakuuaM. Hanpumep,
IIPOCTOE BELIeCTBO Meflb IOfIBEPraeTcs XMMUYEeCKUM IpeBpaleHnaM. Yto mpouc-
XOJUT C AaTOMaMM XMMMIYECKOTO 37IEMEHTA, 3 KOTOPbIX COCTOUT JJAHHOE BEIeCTBO?

XMMI4ecKIil 97IeMEeHT Melb B CBOOOHOM COCTOSTHMY 00pasyeT IpocToe Bellje-
CTBO MéefIb KPAaCHOBATOTO IBeTa. PacCMOTpUM HECKONIBKO XMMIYECKVX NPeBpalleHmit
MeJII.

Harpeem u mpokanum MegHYI0 CTPY>XXKY, OHa IIPEBPATUTCA B IIOPOLIOK YEPHO-
ro uBeTa — okcyuj Meau. IIpocToro BemiecTBa Mefy He CTANo, MOSABUIOCH CIOXKHOE
BEIIECTBO OKCUJ Mefy. PacTBOpMM 4epHbIN IOPOIIOK B KUCIOTE U IOTYYUM TOIY-
00if pacTBOP MEHOIT COMM — TOXE CIO)KHOE BEIeCTBO. OmnycTuMm >xene3Hblil TBO3/b
B 9TOT TO/y0OIl pacTBOP 1 3aMETHM, YTO IOBEPXHOCTD I'BO3/S OKPOETCS KPAaCHOBA-
TBIM HajIeTOM. ITO IIPOCTOE BEIIEeCTBO Meib.

3HA4YNT, ATOMbI XMMUYECKOTO J/IEMEHTA Mefi HMKYZHA He MCYe3Nu IpU IpoBe-
JEeHNN XMMWYECKUX peaKLMil: OHM IIepellIy U3 MPOCTOrO BELIeCTBA MeAU B OKCUJ
Mefy, a 3aTeM B CO/Ib MMM M CHOBA BBIJE/IVINACH B BUJE IIPOCTOTO BelecTBa Meu
(puc. 1.30).

+t°

+ Knucnota xeneso
—_— —

Menb Okcna mean Conb megun Menb,
(KpacHoBaTas) (YepHbIN) (rony6as) BbIJENMBLLAACA Ha
XenesHoM reosje

Puc. 1.30. Xumunueckue
npeBpaLyeHna meam

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000sscssscscssssssss

NHdopmaumsa ansa pa3paboTku TBOpUecKoil paboTbl

Muxaun JlomoHocoB pogunca B Poccum, B cene [leHncoBka ApxaHrenbCkoil
rybepHum, B KpecTbAHCKON cembe. MHoro pabotas dusnmuecku, oH Bce Xe umen
BO3MOXHOCTb M yunTbcA. B 19 net oH otnpasunca B Mocksy newwkom (conposo-
X[aA 0603 C MOPOXEHOI pblboit) ANA MPofoMmKeHNa obyyeHns. Mocne MHorx net
ynopHoro Tpyaa B Poccu v EBpone JIoMOHOCOB CTan 0O4HWUM U3 CaMblX BblAAKOWMXCA
YUeHbIX MIPa, MPU3HAHHBIM HEe TOMbKO KaK TanaHTAMBbIA XUMUK, HO U QU3MK, reo-
rpad, UCTOpUK, XyBOXHIK, KOHCTPYKTOP, FTOCYAapCTBEHHbI feAaTtenb. Bce ceou ngen
1 NpeanonoxeHuna JIOMOHOCOB MPOBePAN IKCMePUMEHTaNbHO, AA Yero CamocTos-
TeNbHO pa3pabaTbiBan 1 cobUpan pasnuyHble annapatbl.

Mwuxaun JIoMOHOCOB NpuLLen K BbIBOAY, UTO MPUPOAHbIE «Tena COCTOAT U3 Kop-

Muxaunn JlomoHocoB
(1711-1765) nyckyn (Monekyn), B COCTaB KOTOPbIX BXOAAT 3eMeHTbl (aToMbl)». OH CnpoeKkTupo-

Ban 1 cobpan Teneckon Ans HabntofeHUa 3a NaHeTami 1 3Be3AaMM.
B 2011 romy mexayHapoaHoe HayuHoe coobliectBo oTMeyano 300 NeT co AHA
POXAEHNA BESIMKOTO PYCCKOTO YYEHOTO.

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000sscssscsossssssss
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OTOT OMBIT SBJSAETCS YOENUTENbHBIM [OKA3aTeTbCTBOM
TOTO, YTO AMOMbL XUMUUECKUX d7IEMEHMO08 He B03HUKAIOM U He
UC4e3aim 8 XUMUHECKUX Peakyusix, OHU nepexoosm u3 00H020
geujecmea 8 dpyzoe, COEAMHSACDH C HPYTMMU aTOMAMI WM OT-
IeTSACh OT HUX (pasioXKeHue).

Ipuuunvr mnozoobpasus éeujecms. Vzydas remy «PasHo-
00pasue BelecTB», MbI TI03HAKOMIIVCH C IPU3HAKAMI BEIECTB
VTU CBOJICTBAMM, TI0 KOTOPBIM BeIeCTBA OTIMYAITCA APYT OT
Ipyra.

ITouemy ke B MIpe CYILIeCTBYeT TaK MHOTO BeIjeCTB?

13 6ykB andasura o6pasyercs 6eCKOHEUHOE KOMMIECTBO
C/IOB, KOTOPBIMM MOYXHO BBIPAa3UTDh Pas/MdHble YYBCTBA: pa-
JOCTb, 607Ib, 06Uy, BOCTOPT, @ TAaK)Xe KaueCTBa, HeVICTBUA 1
T. fi. /I3 My3BIKa/bHBIX HOT MO>KHO COCTaBUTb OTPOMHOE YJIC-
710 pa3HOOOpPa3HbIX MY3bIKaTbHBIX HpONU3BefeHMit. TakuM ke
00pasoM 13 aTOMOB XVMIYECKIX 3TEMEHTOB IIyTeM UX COeNI-
HeHVs 00pasyITCs MUIIMOHBI BelleCTB, KaK IPOCTHIX, TaK 1
CTTOKHBIX. DTH BelleCTBA MOTYT OBITh TOPHKUMU U CITATKUMI,
STOBUTBIMU ¥ VICLIE/ISFOIIVIMI, TIOIE3HBIMU U BPEHBIMIL

MpuunHa MHoOroo6pasus BewWwecTB COCTOMT B pa3HoO-
06pasum aTOMOB XMMUUYECKNX 3JIEMEHTOB, BXOAALNX B UX
COCTaB, I CMNOCOGHOCTN 3TUX aTOMOB MO-PasHOMY coepu-
HATbCA APYr C 4PYrom.

B manbHeiinreM, 13y4as XVMUIO, MBI Y3HaeM, YTO HEKOTO-
pre XUMMNYECKINE 3JIEMEHTbI CymeCTBymT B HPMPOHC TOJIBKO B
BIJIe IPOCTBIX BEIIeCTB, IOTOMY YTO OHJM HEaKTMBHBI C XVMM-
4eCKOil TOUKY 3peHus. JJpyrye MOryT ObITb Kak B popmMe Ipo-
CTbIX, TaK M CJIIOJKHBIX BELIECTB. A dTOMbI CaMbIX AKTUMBHbIX
XVIMIYECKIX 9/IEMEHTOB CYIIeCTBYIOT TONBKO B popMme coenu-
HEHIII C aTOMaMI JPYTHX 7IEMEHTOB, TO eCTb B BUJE CTIOXKHBIX
BemlecTB. O4eBUIHO, YTO YNC/IO IIPOCTBIX BEIIECTB 3HAUUTE/Ib-
HO MeHbIIIe II0 CPABHEHNIO C YMCTIOM C/IO>KHBIX BEIeCTB.

CKOJIbKO BellleCTB MOTYT 00pa3oBaTh aTOMBI BCETO JIBYX
XUMMYECKUX 3/IeMEHTOB: KUC/IOpofia U Bofopopa? OHuM BXO-
IAT B COCTAB Ta30B — BOJOPO/A, KICIOPOJA 1 030HA, @ TAKXKe
XUIKOCTelT, TAKMX KaK BOJa M IePeKUCh BOJoposa (HasbIBa-
eMas TaKkxke nepoxcuoom 6000pooa; puc. 1.31). Yrmepox un Bo-
JIOPOZ 00pa3yI0T MHOXECTBO YITIEBOLOPOJOB, OTHOCSIINXCS K
OPraHMYeCKUM BellleCTBaM. A 4IC/I0 BeI[eCcTB, 00pa3oBaHHBIX
aToMaMM TpeX XVMIYECKNX 97eMEeHTOB (HalpuMmep, yIIepoya,
BOZIOPOZia U KMCTIOPO/ia), OTPOMHO.
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CkonbKo 6ykB B anda-
BUTE W CKOJIbKO CrOB

MOXHO COCTaBWUTb U3
HUX?
CKombKo ~ My3blKanb-

HbIX HOT B My3blKaNbHOM
raMme W, COOTBETCTBEH-
HO, CKONbKO MeCeH MOX-
HO 13 HX COYUHUTB?
CocTaBb He  MeHblue
yeTbIpex C/I0B U3 BYKB K,
o,p,m.

1) o—0O
Cambli nerknm ras

BOAOPO.

22 O—O

las Krucnopon, KoTopbim
Mbl ObILWXM, HaXOANTCA B
BO3ayxe
3 (O

\

O30H - BelLLecTBO C 3ana-
XOM CBEXECTY, KOTOPOe
06pasyeTcs B BO3AyXe BO
BPeMA rpo3bl

4)
/O\
o o

Bopga - camoe Heobblk-
HOBEHHOE 13 0ObIYHbIX
BELLECTB U MCTOYHUK
XKW3HU Ha 3emne

9 O—Q
o o

lMepokcnp Bogopoaa
1cronb3yetca ans
006paboTKM paH Kak
Ae3nHonuMpyioLlee 1
KpOBOOCTaHaBMBaloLee
CpeacTBo

Puc. 1.31. O6pa3zoBaHue
pa3HbIX BELLECTB 13 aTo-
MOB [1BYX XVIMUYECKINX
3/1eMeHTOB: — BOAOpOoAa
@ v Kucnopoga
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OUEHUBAHMWE

1.
2.
3.
4,
5.

6.

O6bACHM 3HAUYEHNE CI0BA «aToOM»,

Chopmynupyin onpegeneHvie XMMUYECKOTO NIeMeHTa.
CpaBHM NPOCTble 1 CNIOXHbIe BELLeCTBa. B uem cocTout nx pasnuume?
B uem npuumHa MHoroo6pasus BelyecTs?

Bblpa3|/| KpaTKOI;I cxemom SKCNEePUMEHT, nomBepm,qa}ou.mﬁ, YTO XUMUYECKNI INTEMEHT mMenb
He ncyesaet B npouecce XMMN4YeCcknx I'IDEBanJ,EHVIVI.

Onpegenu, B Kaknx yTBEPXKAEHMAX peyb NAET O NPOCTbIX BelecTBax (1), a B KaK1X — 0 CIOX-
Hbix BewectBax (I1):

a) 800a cocmoum U3 amomog 8000p0o0a U KUC/10po0od;

6) 28030b U320MOBJIEH U3 Xene3d;

B) yesleKUC/1bil 2a3 cocmoum U3 amomos y2/iepo0dd U KUcaopooa;

r) epagpum kapaHoawa cocmoum u3 amomos yenepooa;

) 2/1t0K03a 06pa308aHa amomamu yesnepodd, 8000p0o0a U KUCI0podd;
€) a/IMas u caxa cocmosm U3 amomos yenepood.

Bbibepu npaBubHblE BbIPaXeHUs:

a) C/10XKHbIe 8elecmead cocmosm u3 amomos 00H020 8Udd;

6) C/10XHble 8ewiecmaa cocmosm U3 amomog pasHo20 8Udd;

B) NpoCMbIX 8ewjecmas u38ecmHo 60/1blue, YeM CITOKHBIX;

I) CJI0XHbIX 8eWecma u3gecmHo 6osibue, YemM NPOCMbiX;

1) U3 npoCcmMo20 8ewecmad MOXHO NoJly4umb CJI0XKHOe 8elecmao;

€) C/10)KHOe 8elecmao MoXxem pasioXumecsa Ha NPoOCMble 8eujecmad.

1.9 3HaKu XMUMNYECKNX dJIEMEHTOB
N NX Ha3BaHUA

LIT06IJI A3/INMYaThb XMMMNYECKIE 3JIEMEHTbhI €HbIC IIPEN10-
KJIIOYEBDIE p ¥ pe

©® XVIMNYEeCKUI 3HaK

® Xnumnuyeckui ane-
MEHT

® Ha3BaHue ane-
MeHTa

JIOBA KW I KQXKI0TO U3 HUX CIeLiajIbHble Ha3BaHMA U 0003Haye-
HUAA. A 711 TOTO, YTOOBI OHM OBV IIOHATHBI B TH000I CTpaHe U
Ha I000M s3bIKe, ObUT co3man MexoyHapooHviii peecmp 0603Ha-
YEeHWIT M JIATMHCKVUX HAa3BaHMII XMMMYECKUX 97eMeHTOB. Takum
00pa3oM, y XUMMKOB €CTb CBOJ MEXXIYHAPOJHBII A3bIK, OHAT-
HBIJT Ha BCEX KOHTVHEHTAX.

B KkaxJioM f3bIKe eCTb TaKKe CBOYM HA3BAHNUs I/IEMEHTOB,
KOTOpBIe VHOTI/IA He COBMAfAI0T C JTaTMHCKuMU. Hampuwmep, are-
MEHT C JIATMHCKUM HasBaHueM hidrargyrum (IPOUSHOCUTCS «TU-
IpaprupyM») Ha PyCCKOM HasbIBAETCA PHIyMib, @ HA PYMBIHCKOM —
mercur.

B 1814 ropy msenckumit xumuk Vienc Bepuemnyc mpemoxun
0003HaYaTh XVMMYECKIe SMeMEHTBl OHON VIV ABYMs OyKBaMu
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JIATVHCKOTO Ha3BaHMA (IIepBoil 60/IbIION GYKBOIL VIV IepBOit OOMIBINOI 1 OXHON MajIol
3 nocnepyomux 6yks). Hampumep, XuMmdeckuit aeMeHT KUCTOPOJ 0603HadaeTcs OyK-
Boit O, OT IATMHCKOTO HA3BAHUS OXigenium («OKCUTEHIYM» ); STleMEHT BOJOPO], TIO JIAThI-
Hu hidrogenium («rupporennym»), obosnadaercs H; amomunmii - Al, ot matunckoro alu-
minium («amlOMUHIYM»), CBUHEL, plumbum («inroMbym»), - Pbu . .

Ka)KAbII7| XUMMNYECKNI 3/IeMeHT YCNOBHO 0603HaYaeTca XuMu4yecKumM 3HAKOM N3
OAHOI?I mnn gByXx GYKB, Ha3biBaeéMbIM TaKXe Xxumu4ecKumM cumMeoJioM.

Kax/iplil 3HaK MMeeT CBOe npou3HouleHue, pa3iniHoe B pasHbIX A3bIKax. Tak, B pyc-
CKOM s3bIKe 3HaK Kucmopopa O uuTaetcss «o», 3HaK Bogopona H umraercs «amn», sHak Al -
«aTIOMUHMI» KaK PYCCKOe Ha3BaHMe /MeMeHTa, 3HaK Pb mpomsHocuTes «1moMoym» Kak
JIATVHCKOE Ha3BaHMe 97leMeHTa. B mabnuye 1.2 mpepcTaBieHbl XMMIYeCKyie 3HaKy U Ha-
3BaHMA 9aCTO IPMMEHAEMBIX XUMINYIECKUX SJIEMEHTOB.

Tabnuua 1.2. Ha3BaHWsA 1 XMUYECKUE 3HAKW HEKOTOPbIX

XUMNYeCKUX 3J1IeMeHTOB
JNlatnHckoe
Pycckoe HasBaHue .
HasBaHue Xumunueckuii| [MpounsHoweHne
Ne XNMNYECKoro
Xnmuyeckoro 3HaK XNMNYECKOro 3HakKa
3nemeHTa
JnemeHTa L/
1. Kucnopopa Oxygenium o 0] —
5 B Hvd . H A MNenc Ako6 Bepuennyc
. 0[0pPOA ydrogenium w (1779-1848)
3. Asot Nitrogenium N OH LUBeackuit xumuk. B 1814
TOfly BBEN COBPEMEHHOE
4 Yrnepoa Carboneum C L 0603HaueHNe XUMIYECKNX
5. Cepa Sulphur S 3¢ anemeHToB. B 1807-1818 rr.
onpenenyn aToMHble
6. ®ocdop Phosphorus P Ms Macchl 45 XUMUYECKNX
7. OTop Fluorum F Otop 3MEMEHTOB. ABTOP p?na
HayYHbIX OTKPBITUI.
8. Mop lodum I Nog 3
. . HaeTe 1N Bbl
9. | Kanui Kalium K Kanui a€Te NI Bbl,
UTO...
10_ BpOM Brom Br BpOM PR
: BcpeaHue Beka anxumnkn :
11. | KpemHun Silicium Si Cunnumym : NpuMeHsnM 0cobble 3HaKu
. . . : XMUMUYECKNX SNIEeMEHTOB, :
12. | Hatpun Natrium Na Hatpuii : :
: (BA3aHHble C 0603Have- :
13. | Kanbuuit Calcium Ca Kanbuwii i HUAMY NNIaHeT:
y () -cepa, © -30m0-:
14. | bapui Barium Ba Bapwit i 10, ) - cepebpo, & -
15. | AnlomuHun Aluminium Al AntomuHmin £ eneso u Ap. Ho, nio mepe :
: yBENNYEHNA KONMYeCTBa :
16. | ene3o Ferrum Fe ®eppym : U3BECTHbIX 3NEMEHTOB, *
17 C C : 0603HaueHna CTaHoBU- :
- | Mepp uprum u Kynpym i nucb Bce Gonee u Gonee
18. | 3onoto Aurum Au Aypym 3 CNOXHbIMA.
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JNatnHcKoe
Pycckoe HasBaHue ;

Ha3BaHue Xummnueckuii| MpomsHoweHne

Ne XUMUYeCKoro
Xnmunyeckoro 3HakK XNMNYeCKOro 3Haka
anemeHTa

3nemMeHTa
19. | Xnop Chlorum cl Xnop
20. | Marnui Magnesium Mg MarHuit
21. | Cepebpo Argentum Ag ApreHTym
22. | UwuHk Zincum Zn LInHk
23. | CBuHey Plumbum Pb Nnom6ym
24. | Pty Hydrargirum Hg Tnapaprupym

[Ipu paccMoTpeHMM TabMMIIBI MOXKHO 3aMETHUTD, YTO 9 371eMEHTOB 0003HAYAITCSA Ofi-
HOI1 OYKBOJI, @ U3 BCeX M3BECTHBIX 10 HACTOSALIEr0 BpeMeHN 118 XMMuYecKux s/ieMeHToB

TONBKO Y 14 XMMIYeCKNIT 3HaK 3aIMCHIBAETCS OfHOI OYKBOIL.

XuMidecKkue 3HaKM eVIHBI BO BCEM MVPE — 9TO YHUBEPCA/IbHBIN «aaBUT» XUMI-

KOB.

3HaK XMMMYECKOT0 9/IeMeHTa 03HAYaeT:
- KavecmeeHHy10 xapaxmepucmuky (Kakoit 3T0 97eMeHT);
- KOnuyecmeeHHy1o xapaxmepucmuxy (OMiH aTOM JAHHOTO 37eMeHTa).

Hanpumep, xummyecknii sHak O o3Hayaer:

- XMMIYeCKIIT 9TIeMeHT KICTIOPOJ (KaYecmeeHHAs Xapakmepucmuxa);
— OIVH aTOM KMC/IOpOZia (KOnu4ecmeeHHAas XapaKkmepucmuxa).

Ry Ry TR T T
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Kmo daem HazeaHus xumuyecKum 31eMeHmMam u Ymo oHU 03Hayarom?

Jlo HacToAwero BpemeHu ObiNo OTKPbITO 118 XMUMUYECKMX dNEMEHTOB. Mix
Ha3BaHNA UMEIT PA3INYHOE MPONCXOXAEHME. YacTb Ha3BaHMI MPULLNA K HAM OT
anXUMIKOB 1 COOTBETCTBYET HA3BaHMAM MPOCTbIX BELIECTB, U3BECTHBIX C APEBHUX
BpeMeH: 3071070, cepebpo, cepa, Medb, CBUHEL U Apyrie. [is HOBbIX 311EMEHTOB
Ha3BaHNA 1 XMMIUYECKIE 3HAKIN BbIOMPAIOT aBTOPbI OTKPbITUA TUX 3/IEMEHTOB, KOTO-

l i pble yTBepxaaeT MexayHapoaHbii €003 uncton 1 npuknagHomn xumum (IUPAC).
neHH Teopop Cubopr Ha3BaHuA HeKOTOPbIX 371EMEHTOB B TATUHCKOM W FPeYecKoM fA3blkax OTpaaloT
(1912-1999) X CBOIICTBA, HAaNPUMep, X10p — 3e/1eHbil, BPOM — 371080HHbI, NOF, — (huosemoseil,

pagnin — yqucmelli (paduoakmueHelli), KPeMHUI — meepobiti U T. f.

YacTb INEMEHTOB Ha3BaHa B YeCTb BENUKUX XUMUKOB 1 GU3MKOB. INeMeHT MeHaeneBnit — Md, OTKpbITbIii
amepuKaHckium ¢pusnkom Cuboprom (Hobenesckas npemus no xumun, 1951), Ha3BaH B uecTb [1. W. MeHgeneesa;
kiopuit Cm — B yecTb GppaHLy3ckux dusnkos Mapun Cknoposckoii-Kiopu 1 Mbepa Kiopu; pesepdopanii Rf - B yectb
3. Pesepdopaa (BennkobputaHus), Hobennit No — B uectb Anbdpega Hobens. Ha3saHua cTpaH, ropofios, niaHeT
TaKXe YBEKOBEUYEHbI NepBOOTKPbLIBATENAMM B Ha3BaHUAX S1EMEHTOB: CkaHAui Sc — CKaHAMHaBMA; repMaHuii Ge —
TepmaHns; pyTeHnid Ru — Poccus; nonoHuii Po — Monblua; Ay6Huin Db 1 6epknnit Bk Ha3BaHbl B YeCTb FOPOAOB, rae
B HaYYHbIX LiIeHTPax AfepHbIX NCCNefoBaHMIA MONYyYeHO MHOTO HOBbIX nemeHToB: [ly6Ha (Poccus) n bepknm (CLUA).
dnemeHTbl ypaH U, HenTyHuit Np 1 nnyToHWiA Pu Ha3BaHbl B 4eCTb COOTBETCTBYIOLLNX MA1aHET.
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WHdpopmauusa pna paspaboTku TBOpUECKO paboTbl

P T R P P PR T TR



OUEHWBAHWE

1. TMpoaHanuanpyit mabauyy 1.2 1 06bACHN, KaK MOXHO Pa3NnMynTb XUMUYe-

CKV€ 3N1IeMeHTbI B MMCbMeHHOI pOpME 11 B YCTHON peun.

OO6BACHW, KAKMM 06PA30M COCTABIIAETCA XMMUYECKINIA 3HAK dNIEMEHTA.
KakoBo npouncxoxgeHne HazBaHWM XUMUYECKNX 1eMEHTOB?
O6bACHY, UTO 03HAYAET 3HAK XMMUYECKOTO dNIeMEHTa.

i kW

a) Ca pTyTb 6) O MarHun
Cu CBUHeL| N non
Ag Mefdb Mg Xeneso
Hg HaTpun Si asot
Pb Kanbuui I Kncnopog
Na LMHK Fe yrnepog
Zn cepebpo C KPeMHII
6. Pasragan KpoccBopp, 3amMosHUB KNeTKW PYCCKUMM 2

Ha3BaHNAMU XUMNYECKUX 2J1eMeHTOB: 3
1)C 3)Al 5Zn 7)P 9)Pb 1 4

I'Iepenmum B TeTpaAb 1 COeAVHU NMNHNAMU XMNYEeCKME 3HaKN 2N1EMEHTOB U X Ha3BaHWUA:

2)0O 4N 6)l 8)H

KntoueBoe cnoBo - d)aMVIJ'IVIﬂ YY4€HOro, ogHoro um3

co3patenen ATOMHO-MOJIEKYJTAPHOIr 0 y4eHunA

7. CoctaBb KpOCCBOpA Mo ob6pa3uy 3agaHus 6,
BbIOpaB CBOE KIIOUeBOe C/I0BO (Hampumep, Ha3Ba-
HE KaKOro-n6o XMMUYECKOTO S/1eMEHTa). I I

1.10 OTHoOCUTenbHas aTOMHas Mmacca

Pasmeps! 1 Macchl aTOMOB OY€Hb MaJIbl.

CornacHo pacyetam QM3MKOB, Macca aToMa yIlepoya co-
crasysgeT 0,00000000000000000000002 1, a Macca aToMa BOZO-
pozma — 0,00000000000000000000000167 1. ITO YMCIO OYEHD
Mano. O4eBUHO, YTO OLEPUPOBATDH TAKMMI YMCIAMM HEYH00-
HO. ]I/ M3MepeHnsa OYeHb Ma/IbIX MacC HY)KHa CBOA, OYeHb
MajieHbKas efyHMIA usMepeHndA. Ilostomy mma msMepeHuA
Macc aTOMOB ObLIa IIpeUIOKeHa CIIel[MaIbHas e[UHNALA N3Me-
peHMsI, KOTOPYI0 Ha3Ba/lyu aTOMHOJ eMHUIell Macchl (a.e.M.).
ATroMHas eIMHMIIA MacChl — 3TO 1/12 4acTh peanbHON Macchl
aToMa yIJepopa.

Taem =112m,(C)

Macca aroma yrnepoga m, (C) = 12 a.e.m.
Macca atoma Bogopona m, (H) = 1 a.e.m.
Macca aroma kucnopopa m, (O) = 16 a.e.m.
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KJTIOMEBDIE
CJZIOBA

® Macca atoma

® EanHnua nsmepe-
HUA

® ATOMHadA egnHULa
Maccbl

® OTHoCKTeNbHanA
aToOMHadA Macca

k= jametka V

B 1961 rogy 6bina npu-
HATa ocobasa eauHULA
U3MEpeHus - aToMHas
eOVHMLA Macchbl, KOTO-
paa cootsercTByeT 1/12
Maccbl aToma yrnepoaa 1
paBHa 1,67 « 1072,



D>xoH JanbToH
(1766-1844)

AHMINCKNN yyeHbln. B
1803 r. cocTaBun nepayio
TabnuLy OTHOCUTENbHbBIX
aTOMHbIX Macc Ans paga
anemeHToB. Co3pan ato-

MUCTUYECKYIO TEOPUIO.

k< jameTtka Vv

B XVIII Beke 6bin0 113BeCT-
HO 30 35emeHTOB, B
cepepvHe XIX Beka - 63
3/IEMEHTA, a B HacTosLLee
Bpems - 118 xummnyeckmx
3/1EMEHTOB.

It yno6cTBa Macca KaXKjoro aToMa OblTa BBIYMC/IEHA 110
OTHOILIEHNIO K 1 a.e.M. U Ha3BaHa OMHOCUMENbHOLU aAmOoMHOL
maccoti, ¢ o603HadeHueM A, (A - amomHuiii, r (OT TATUHCKOTO
relativ) — omHnocumenvHoiil).

Hanpumep, oTHOCHUTeNbHAas aTOMHas Macca YIepoia
A, (C) BbIUMCIAETCA M3 COOTHOLICHNUS:

m,(C) _ 12aem
1/12 m,(C) 1a.eM.

OrHocuTenbHasg aTOMHas Macca — 3To be3pasMepHas Be-
nn4yHa. HanpuMep, OTHOCUTEIbHAA aTOMHAsA Macca KUCIOPO-
Jla paBHa:

.0 16 a.e.m.
AO)= MO 16aem o
1/12 m,(C) 1 a.eM.

OTHOCUTeNbHAsA aTOMHaA Macca 3/ieMeHTa NoKasbiBaerT,
BO CKOJIbKO pa3 Macca faHHOro atoma 6onbiue, yem 1/12
Maccbl aToma yrnepopa.

3HayeHsI OTHOCUTEIbHBIX aTOMHBIX MaCC BCeX 37IEMEHTOB
IIPeJCTaB/IEHbI B IIEPUOANYECKOI CHCTEME /IEMEHTOB.

PaccmoTpyM nepsble 371eMEHTBI U3 TEPUOIMYECKOI CHUCTe-
MBI U 3HAUeHMsI X OTHOCUTE/IbHBIX aTOMHBIX Macc (npusnoice-
Hue 2, cmp. 124).

Kak BujHO, OHM MMEIOT [pOOHbIe, a He IeNOYNCIeHHbIe
3HaueHMA. Hampumep, oTHOCUTeIbHAsA aTOMHAasA Macca BOJO-
pona A, (H) = 1,008, a xkucnopopa - A, (O) = 15,999.

Ha nmpaxTyke npuMeHAOT OKPYITIEHHbIE IO LIEIbIX 3HAYe-
HIIs1 OTHOCUTEIbHBIX aTOMHBIX MACC, 3a MICK/IIOUYEHEM XJIopa:

A, (Cl) =35,5.

Kaxplit XuMmueckuit 37ieMeHT 06/1ajaeT onpefeieHHbIM
3HaYeHMEeM OTHOCUTETbHOI aTOMHO MacChI.

OLEHWBAHWE

1. Tlepeuncnu nsBecTHble Tebe egnHULbI M3Mepe-
HusA. [InA Kakux cinydyaeB NprMeHAeTCs Kaxaan
N3 HUX?

2. OODBACHW, UTO TaKOE OTHOCUTENIbHAA aTOMHAs Macca dNIeMeHTa.
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3. B Kakux eguHULAX 3MepAeTCa:
a) macca (Bec); 6) obbewm;
r) TemnepaTtypa; o) yron;
X) Bpems; 3) Macca aToma.

B) pacCTosAHuE;
e) nnowaab;

4. AprymeHTMpYin HEOOXOAMMOCTb MPUMEHEHMWS OTHOCUTENIbHOM aTOMHOI MAcCbl XMMUYECKO-
ro afemeHTa. Y10 OHa nokasbiBaeT?

5. Hanmww 3HaueHre OTHOCUTENIbHOWM aTOMHOW MacCbl anAa 3JIEMEHTOB!

a) yrnepopa; 6) Bogopona; B) KNCNOPOA3; r) asoTa.
6. [1aHbl 351eMeHTbI:
a)H 6) Cu B)O r) Fe a) Al e)C

1) Ha3oBw 1x, He ncnonb3ys Tabnuuy 1.2.

2) Mepeuncin Kak MOXHO 60JblUe MPOCTbIX U CIOXKHbBIX BELLECTB, KOTOPble COAEpXaT 3Tu
3/1eMeHTbI.

3) Ha3oBv 0611aCTV MPYMEHEHVIA STUX BELLECTB.

7. Pasrapan Kpoccesopa m y3Ha|7| MMA y4yeHoro, KOTOprI;I coCTtaBun nepeyto Ta6n|/|uy OTHOCK-
TeNIbHbIX aTOMHbIX MaCC HEKOTOPbIX 3J1IEMEHTOB.

1. CambIl NErknin XMMUUYECKNIA SNEMEHT. 1 |
2. BennuvHa c eguHULEN U3MEPEHUA T. 2
3. Pycckoe Ha3BaHUe 31eMeHTa C XMMUYEeCKUM 3HakoMm 3
Au.
. [pon3HocnTCA «KYNpyMm», Ha3blBaeTCA ... 4 |
. Menbuarnwasn yacTuua BelecTBa. 5
. CocToUT 13 aTOMOB. 6 | |
Jlio6oe ABneHve B Npupoae unv B o6LLecTBe. 2 |

N o U N

1.11 MNepuoaunueckasa cucrema XMmMn4ecKnx
anemeHToB 1. 1. MeHpeneeBa

KJTIOYEBDIE
CJIOBA

U3 ucmopuu omxpoimus. B cepenvne XIX Beka 6buto n3- @ [epropnyeckan cu-

BECTHO 63 XMMIYECKMX 37eMeHTa. K aToMy BpeMeHM MHOTue
UX CBOJCTBA ObUIM ompeniesieHbl u omucanbl. OKa3aaoch, 4To
HEKOTOPBIe 37IeMEeHTbI ITOXOKU MeX/y co00ii, pyTrye — OT/n-
Yal0TCA IPYT OT ApyTa. BONMbIIMHCTBO y4€HbIX MOHMMAIN, YTO
HaKOIIeHHBbIe (DaKThl O XMMUYECKUX 3TeMeHTaX HeoOXOIMMO
IIPUBECTU B MOPSAJOK, TO €CTb CUCTeMAaTU3MPOBATh U KJIACCU-
¢urmposate. [ToaToMy yueHbIMY OBITO IIPEAIIPUHATO MHOXE-
CTBO IIOIBITOK ITOVCKA B3aMMOCBA3EI MEX/y 37IEMEHTAMMU. sy

Camy10 reHMaJIbHYI0 KIacCU(UKALMIO XMMUYECKUX 3Ie-
MEHTOB TpeIIoXun pycckuit ydenbnr [I. VI. Menpenees.
V3yuas cxopcTBa M pasmmums 371eMEHTOB MeX[y co0oii, OH
PACIIONOXII 3TY 37IEMEHTHI 110 BO3PACTAHNIO AaTOMHOI MacChl.

cTema XUMNYeCKnx
3/1EMEHTOB

® [lepuognyeckas Ta-
6511La SN1eMeHTOB

@ [lepuopbl 6onblune
1 Masnble

® [pynnbl 1 NOArpyn-

ITepuoduyrocme - noBTo-

B pesynbraTe 06HApYKUIIOCh, YTO Yepe3 ONpe/ieNIeHHOe YICTIO
37IEMEHTOB, TO €CTb Nepuodu4ecku, TOBTOPAITCA ITEeMEHTBI
CO CXOOHBIMU CBOJICTBaMM. PacIionoXuB 3Ty 3/1eMeHTHI apyr
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pAEMOCTb ABJIEHMUA Yepes
onpeneneHHble npoMe-
YTHN



Amutpuin UBaHoBUY
MeHpeneeB
(1834-1907)

Pycckni yuenbiin. B 1869
rofly OTKpbIN neproam-
YEeCKII 3aKOH 1 co3aan

neproanyeckyio cuctemy
XUMWNYECKMX SN1EMEHTOB.

3HaeTe v Bbl,

"ITO...

o sesecesesesssscscscscscscsene

OAMHHAALATD XUMUYECKNX
3NIEMEHTOB  COCTABNAIT ¢
99,9% Macchl uenioBeye- :
cKoro Tena: Bogopog — H,
yrnepog - C, a3oT - N, Kuc-
nopog - O, docdop - P,
cepa - S, xnop - Cl, Hatpui
- Na, marHun - Mg, kanni
- Kwu kanbuwin - Ca.

secesesesesesssecscssscscses

o eesesesscscsesesscsesesscscsesnns

secsecesecscscsesesscccses

oz ApyroM, MeHzeneeB MOMy4YmT TAOINIY 571€MEHTOB, KO-
Topasi Oblna HasBaHA NMePUOOUUECKOLl CUCIEMOTI XUMUUECKUX
anemermos [I. VI. Menoeneesa. Ee Takke Ha3bIBAIOT TaOIMIIEN
Menpeneena.

Otkpeiteiit . MeHfienieeBbIM MIPYHLUI IOBTOPEHNA, TIE-
JKaI[Mil B OCHOBE IEPUOAMNYECKOI CUCTEeMbI, Ha3bIBaeTCs He-
PUOOUUECKUM 3AKOHOM.

C 1869 ropia, Korga 6b11a Co3[jaHa MEPUOAMIECKAS CUCTEMA,
0 HACTOSIIIIETO BpeMeHM OBUIO OTKPBITO elle 55 3/IeMeHTOB.
Hanutocs nmu um Mecto B Tabmuie MeHpeneeBa, feficTByeT
3aKOH IIePUOAVYHOCTY CBOJICTB U /1 3TUX 971eMeHToB? CTpoe-
Hue TaOMMIbl XMMUYECKUX STIEMEHTOB JIaeT BO3MOXKHOCTH ee
HOCTIEAYIOIETO JOIOMTHEHN HOBBIMYU 37IEMEHTaMI, OTKPBITHI-
MM B IPUPOJE VTN NCKYCCTBEHHBIM ITyTEM.

Cmpoenue nepuoouueckoii cucmemvt. B HacTosiiee Bpe-
Ms u3BeCTHO 118 xummdeckux anemenToB. HasBanusa u 060-
3HAYeHN MOCTIefHUX ABYX ameMeHToB (Fl - dpreposuir, Ne 114
u Lv - muBepmopwmit, Ne 116) 6bimm yTBepxkaeHb MexXyHa-
POIHBIM COI030M YMCTOI ¥ IpUKIagHOM Xumum B 2012 ropgy.

PaccmoTpuMm nepropydeckyto cuctemy (tabnuiy) B npu-
noxcernuu 2. Kak BUIHO, KQXK/IbIIl 7IeMEHT 3aHMMAaeT oIpefie-
JIEHHYIO KJIETKY, B KOTOPOJI YKa3aHbI CJIeflyIolyie JaHHbIe: Ha-
3BaHMe 3JIEMEHTA, er0 XMMIYECKUI 3HAK, TOPAJKOBBIII HOMEp
(ero Tax)ke Ha3bIBAIOT ATOMHBIM HOMEPOM) 1 OTHOCUTE/TbHAS
aTOMHasI Macca.

Mopsdkossiii Homep —=| | H <— Xumuyeckuli 3HaK

HassaHue 3nemenma ———= BOAOPO.

1,008 <<— OmHocumesnvHas amomHas
macca

ITepnopmyeckas cucreMa COCTOUT M3 TOPU3OHTANBHBIX
PAIOB, Ha3bIBAEMBIX NePUOOAMU, Vi BEPTUKATbHBIX CTONOIIOB,
Ha3bIBAEMBIX 2PYNnamu.

IIo 20pusonmanu BCe 57IEMEHTHI pasfie/ieHbl Ha 7 epUOIOB.

K nepBoMy nepuopy oTHOCATCA 371eMeHTbI Ne 1 Boopon 1
Ne 2 renmit.

Bropoit nepuop cogepXuT 8 91€MEHTOB, C TPETHETO SJ1e-
MEHTA JINTUA JI0 IECATOTrO 3/IEMEHTA HEOHa.

Tpetuit nepuon - Taxke 8 aneMeHTOB, ¢ memeHTa Ne 11
HaTpuA 1o sneMeHTa Ne 18 aproua.

[TepBblit, BTOpOIL ¥ TPETUII MEPUOAbI HAa3bIBAIOTCA MAlbl-
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MU nepuodamu, a ¢ YeTBEPTOTO 110 CEIbMOI — OONbUUMU Ne-
puooamu.

Yerseproiil nepuop, — 18 3/1eMeHTOB, HAYMHAETCA C 3JIe-
MeHTa Ne 19 KanudA 1 3aBeplIaeTcsa KpUIToHoOM, Ne 36.

Kaxk BuEHO 13 Tabmuibl, Masible IEPUOABI COCTOAT U3 Ofi-
HOTO psAfa, a 60/blINe — U3 IBYX PS/OB.

CymjecTByeT MHOTO PasHBIX BapMaHTOB IIePMOIYECKON
cucreMbl. Yaie Bcero HMpYMEHAIOTCA KOPOTKOIEPMOJHBIN 1
JUTMHHOIIEPUOJIHBII BapUAHTBHI (CM. npunoxcenus 2 u 3).

B kopoTKomneprogHoit TabmmIe KaXK/ablil 60IBLION ePUOT
COCTONT M3 [IBYX PSJIOB, B JUINHHOIIEPUOSHOI BCE 37IEMEHThI
JIAHHOTO TIepJOfia IIOMEIIIEHBI B OlHY JIVHHYIO CTPOKY.

Ilo sepmuxanu neneHue XMMIYIECKIX 37EMEHTOB TAKXKe
OT/IMYAETCs B PA3HBIX BApMAHTAX.

B KopoTKomepuogHOM BapuaHTe IO BepTUKAIM BCA CH-
CTeMa COCTOUT M3 8 TPYIIIL, B K&XK/YIO 13 KOTOPBIX BXOIAT 3JIe-
MEHTBI CO CXOIHBIMM CBOJICTBAMI.

Kaxxgas rpynma genmrcs Ha JiBe HOATPYIIIBL: 2IA6HYI0 U
no6ouHy1w0.

Inasnas nodepynna ta, KOTopas OONbIIe IO YNUCTY dJie-
MEHTOB, IIOCKO/IBKY B Hee BXOJISIT 97IeMEeHThI Y MaJIbIX, ¥ 00/Ib-
X TeprozoB. Hampumep, B ITaBHYI0 HOATPYIIy IIepBO
rpymmsl BxopAr sneMenTsl H, Li, Na, K, Rb, Cs, Fr.

IIo6outvle nodzpynnvL BKIIIOYAIOT B ceOs 9/IEMEHTHI TOJIb-
Ko Oompumx mnepuopos. Hampumep, mobounas moprpynma
nepBoiit rpymsl: Meb Cu, cepebpo Ag, 3071070 Au.

Kaxxgas nmoarpynmna o6beyHsAET 37eMEeHTbI, KOTOpbIE T10-
XOXXV MeX[Y cO60it.

B HIDKHeNl 4acTu TaOMMIBI HAaXORATCA JiBE OT/E/bHbIE
CTpOKM 110 14 371eMeHTOB: aHmaHoudvt (Ne 58-71) u akmuo-
uovt (Ne 90-103). VIx TaxKe Ha3bIBaIOT CEMEICTBAMM JIAHTa-
HOUJIOB VI aKTMHOMIOB, TaK KaK 9/IEMEHThbI ¢ HoMepamu 58-71
CXOfHbI ¢ maHTaHoM (Ne 57) u MO/DKHBI OBITH 3aIMCaHbl C HUM
B OJIHOII K/IeTKe, a anmeMeHThl Ne 90-103 - ¢ aktunueM (Ne 89),
COOTBETCTBEHHO.

B jvHHONEpMOJHOM BapuaHTe IEPUOAVYECKON CH-
creMbl (npunoxerue 3) Teproibl He pasjeNeHbl Ha PS/blL, a
BBITAHYTBl B OJHY CTPOKY, ¥ BCE 3/IEMEHTHI pa3fe/eHbl Ha
16 rpynm. V3 ux 8 rpynn (IA-VIIIA) cooTBeTCTBYIOT I/1aB-
HpiM noarpynmnaM I-VIII rpynm xopoTKoneprogHoro Bapu-
anta, n 8 rpynn (IB-VIIIB) cooTBeTCTBYIOT TOOOYHBIM IIOJ-
TPYIIIaM.
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Jlotrap Menep (Maiiep)
(1830-1895)

HemeLKunin Xummk.
Paspabortan, He3aBMCHMO
oT MeHpgeneeBa, Kputepuu
Knaccudukaumm
XUMUYECKNX NIEMEHTOB
(nekabpb 1869 T.).

Paccmotpn nmepuogpl 1
rPynMbl XMMUYECKNX 3ne-
MEHTOB B nepuogunye-
CKOW cucTeme.
Onpegenv Homep nepwio-
na:

a) C cambIM ManeHbKUM
YNCTIOM 3/IEMEHTOB;

6) C cambiM 6GonbLIUM
YNCNIOM 3JIEMEHTOB.



O\ €
W ¥

S 3anomuuTe!
E —

Camoe 6onbloe 3Ha-
ueHMe MepuoLMYecKoi
CUCTEMbl  XUMUYECKMX
3N1eMEHTOB 3aKJIKYaeTCA
B BO3MOXHOCTW onpefe-
NIeHVA 1 npepackasbiBa-
HUA XUMUYECKNX CBOWCTB
3N1eMEeHTOB B 3aBUCK-
MOCTU OT MONIOXKeEHUS,
KOTOpOEe OHU 3aHMMaloT
B NepriognyecKkon cmcre-
Me.

k= jameTka Vv

Bnpunoxeruu 1 (ctp.121)
npeacTaBneH opuru-
HaNbHbIA BapUaHT nepu-
OAMNYECKON CUCTEMDI, Fae
yKa3saHbl pacnpocTpaHe-
HViE 1 OCHOBHble 0651aCTy
NMPYMEHEHNS  XMMMYe-
CKVIX 3/1EMEHTOB.

OLUEHWBAHWE

1. Tlepeckaxu MUCTOPWIO OTKPbITUA MEPUOAUYECKOrO 3aKOHA U CO3AaHUsA
NeproANYECcKoi CUCTEMbI XUMUYECKUX STIEMEHTOB.

HesaBucrumo ot Gpopmsl, B 1000M BapraHTe Iepuopude-
CKOJI CHCTEMBI KaXK/blil 9/IeMEHT MMeeT CBOYM KOOPHMHATHI:
NopA0KOBbLLL HOMED, HOMeP Nepuoda, HoMep 2pynnvl U HA36a-
Hue nodzpynnvl. DTV KOOPAMHATHI HA3BIBAIOT HOIONEHUEM XUi-
MUYECK020 I/IeMeHMA 6 NepUoOUH1ecKoil cucmeme.

Vicrionp3ysi HepUOAMYECKYI0 CUCTEMY XMMUYECKUX 3rie-
MEHTOB, MO’KHO JJaTh XapaKTePUCTUKY MIOO0Tr0 3/leMeHTa 1o
€ro MOJI0XKEHMIO.

XapaKTepuncTika XuMn4eckoro 3nemMeHTa Kucnopoga
no ero NONoXeHMIo B NepuoanYecKkoin cucteme

MnaH xapakTepucTnKn
1. Ha3BaHue anemeHTa 1. Kucnopoo
2. XUMNYeCKUi 3HaK 2.0
3. MopAagKoBbIn HOMep 3.Ne8
4. MNepuog 4. [Tepuod Il
5.Tpynna, nogrpynna 5.Ipynna VI, 2nasHas nodepynna
6. OTHOCUTeNbHaA aToMHaA Macca | 6.A (0)=16
*7. MeTann nnv HemeTans *7. Hememann

‘C 3TUM IYHKTOM XapaKTePUCTUKY MBI IIO3HAKOMUMCS B [aJIbHEIl-

IeM.

2. CKonbKo NeT co aHA OTKPbITUA NepnognveCckoro 3akoHa 1 co3aHusA I'IepVIO)J,VILIECKOVI cancTe-
Mbl Mbl 6y,EI,EM OoTMe4aTb B 3TOM I'OLJ,Y?

3. O6bAcHK CTpoeHne nepmo,qmquKon CNCTEMbI XUMNYECKUX IIEMEHTOB!

a) No ropusoHTanu;

6) no BepTMKanu.

4, nOﬂb3yF|Cb nepmo,qmueCKon CUCTEMOW, HAa30BW XMMUNYECKIME SNIEMEHTbI:

a) lnll neprogos;

6) lll n IV nepuopos.

5. OODBACHW, YEM OTNINYAIOTCA IEMEHTbI I1aBHbIX N MOOOUYHBIX nogrpynn.

6. Ha3oBu Xummyeckmne snemeHTbl U3 raBHbIX nogrpynn:

a) I, 1, Il rpynm;

6) VIn VIl rpynn.

7. Bbinuwwm 1 Ha30BwM aneMeHTbl nobouHbIx nogrpynn |, Il v VI rpynn.

YKaxXu rpynrbl v NOArpYynbl, B KOTOPbIX HAXOAATCA 3/IEMEHTbI C NMOPAAKOBbIMY HOMEPaMU:
a)1,3,12 6) 19, 38, 47; B) 29, 35, 78.

Hanunwu Ha3BaHWe, XMUYECKIIA 3HAK 1 OTHOCUTENbHYIO aTOMHYIO MacCy KaK4oro 3feMeHTa
13 ynpaxHeHus 8 (a, 6, B).
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10. OxapakTepu3yi cnefytoLlyie 3neMeHTbl MO NONOXKEHWIO B NEPUOSNYECKON CcUcTeMe:
a) BOJOpOg; 6) HaTpwuiz; B) KPEMHUIA; r) aNtOMUHUIA;
) Kanbuui; e) meap; X) cepa; 3) nog.

11. Hanuwm xummnyeckne 3HaKkn XMMNYECKNX SNIEMEHTOB, KOTOpble COCTaBNAKT:

a) I, II, Il neproppby; 6) rnasHble nogrpynnoi |, 11, [l rpynn.
12. [aHbl 4 rpynnbl 3/1eMeHTOB:

a) Br, He, Ne, Ar; 6) Li, Be, B, Si; B) Fe, Co, Ni, Cl; r) F,Cl, Br, He.
Haingm B kaxoii rpynne oguH 311eMeHT, KOTOPbIN HE UMEET HNYETO OOLLEro ¢ OCTanbHbIMM

NO NONOXKeHUIo B ﬂepMOAMHECKOﬁ cncreme.
13

Au, Br, Ni, Cl.

[NaHbl cnepytowmne xumnyeckne snemenTbl: Na, Ca, Zn, K, Mg, Li, Al, C, P, Fe, N, Cu, Si, Ag, S,

Crpynnupyii 3T SNEMEHTbI MO MOSIOXKEHMIO B MEPUOLNYECKON CUCTEME:

a) HaxoaATCA B OHOM Nepuoae; 6) HaxoAATCA B OQHOW rpynne;

B) HaxoZATCA B O4HOM nogrpynne.

14. 3anonHu KpOCCBOpPA. KntouyeBoe C/10BO — Ha3BaHMe XMMMUYECKOrO 3f1IeMeHTa NO6OYHOW noa-

rpynnbl. 1

1. ABTOp NeproamnyecKkom cCucTembl. 2

2. Ha3BaHMe anemeHTa C XMMUYeCKM 3Hakom N. 3 | |

3. [llo ropu3oHTanu nepuogmnyeckas cuctema

OennTCA Ha ... | | |
4, BepTuKanbHble CTONOLUbI B MEPUOANYECKON 5

cucTeme. 6

5. XvIMUYEeCKMn dnemMeHT C NopsAaKOBbIM HOMe- 7

pom 16. 8| | |

6. XvMuyeckuin snemeHT, 3aBepuatowmn |l
nepuog.
7. OTHOCUTeNbHAA aTOMHaA Macca 3TOro 3/1eMeHTa paBHa 56.

8. SnemeHT rnasHom noarpynnsbi Il rpynmnbl.

1.12 MeTtannunyeckne n HemeTannyecKkne
JJiIeMeHTbl. I'Ipoc1'b|e BelecTBa meTa-
Jibl N HeMeTalnJbl

B mpepnpinyimem maparpade 6b10 OTME4eHO, 9TO 9/IeMeH-
TBI OJJHOII ¥ TOJ K€ TPYIIIBI U IOATPYNIIBI (I7IABHOI WM T10-
00YHOII) OYeHb CXOfHBI MeXAy coboil. HekoTopoe cxomcTBoO
CYILIECTBYeT ¥ MEXIY COOTBETCTBYIOIIMI 3/IEMEHTAMI CO-
cegHux noprpyni. Ilo Mepe yBenuueHVsI pacCTOSHUSA MEXIY
IOATPYIIIAMY YBEINYMBACTCA VM PA3Nuune MeXy COCTABIA-
IOIVIMY VX 97IeMeHTaMM. TaK, 571eMEeHTBI I7IaBHOV TIOATPYIIIIbI
[ Tpynmel CXOEHBI C COOTBETCTBYIOIVIMU 37IEMEHTaMU
IT rpynmsr (Na n K cxopasl ¢ Mg n Ca), HO 3Ha4UTEIBHO OT-
NMMYATCA OT 3MIEMEHTOB ITIaBHOJ moprpynmel VII rpymmer

(E Cl).
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Xapakrepuctka  Xmmu-
yeckoro 3nemeHTa no
€ro MosoXeHuio B nepu-
OANYeCKON cncTeme ocy-
LeCTBAACTCA MO NAaHy:

. Ha3zaHue
XvMUYECKU 3HaK
[opAgKoBbIi HOMep
Mepuog
I'pynna (nogrpynna)
OTHoCuTeNbHanA
aTOMHas mMacca

7. Metann unu Heme-

O U AW

Tann

3HaeTe v Bbl,

“ITO...
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YyeHble yCTaHOBWM, YTO
CaMbIMI1 BaXKHbIMW YacTn-
LaMW  KMBOI  MaTepui
ABNAITCA LWECTb Heme-
Ta//IMYECKNX INIEMEHTOB:
yrnepog - C, asot - N,
Bogopop - H, kucnopog -
0, pocdop - Pucepa-S.
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Memannuueckue u Hememannuuecxkue snemenmot. 110
CBOMM CBOJICTBAM XMMUYECKIe 9/1eMEeHTbI IeTIATCA Ha Meman-
JuvecKue VI HeMemanauyecKue.

Ecnu B mepropmdeckoit cucteMe (KOPOTKOIIEPMOTHOM Ba-
pUaHTe) MBICIEHHO IIPOBECTH IIPSIMYIO IVHMIO OT 6opa (B, Ne 5)
K acrary (At, Ne 85), To Bce 9/IeMEHTBI IJIaBHBIX MOATPYIIL,
pacIonoXXeHHble CIIPaBa OT 3TOJ IMHUM — HeMeTaJlIn4ecKie,
a BCe OCTaJIbHbIe /IEMEHTHI — MeTa/yIm4deckue. B minHHOmIe-
PMOIHOM BapMaHTe NEPUOANYECKON CUCTeMbl BCe 37IeMEHTHI,
NeXallye Ha 9TOil IMHUM 1 CIIpaBa OT Hee, HeMeTa/InyecKue.

Bcero B mepuopmyeckoit cucreme 22 HeMeTa/UIMYECKUX
gneMeHTa (BK/IOYas Bopopox) u 6omee 90 MeTammmdecKkmx
aneMeHTOB. CaMble BBbIpR)XEHHblE MeTa//IM4ecKye CBOIICTBA
IPOAB/IAIOT 37IEMEHTHI IJIABHON MOArpynnsl I rpymmsr (mon-
rpynmsl IA), a caMble BbIpaKeHHbIe HeMeTa/I4ecKie CBOJi-
CTBa — 971eMeHTHI IaBHoN noarpynms! VII rpymmsr (VIIA).

IIpocmuvie sewsecmea memannvl u Hememannvl. B cBo-
OOIHOM COCTOSTHUY MeTa/lIN4ecKyie S7leMeHThI 00pa3yloT npo-
cmole sewjecmea — memannvl. Bce MeTaspl, 3a UCKIIOYEHEM
PTYTH, IIpM KOMHATHOI TeMIepaType IPeNCTaBIAIT CO00it
TBepJble BEIIeCTBA, VMMEIT XapaKTEePHBIN MeTaIMYecKuil
071eCK, XOPOIIO IPOBOJAT TEIUIO ¥ 9MeKTPUYeCcKuit ToK. JIyd-
1Iye IPOBOJHUKI MEKTPUUYECKOTO TOKA — a/TIOMUHMIA, Mefib,
cepebpo ¥ 30710TO. BONBIIMHCTBO MeTalIoB KOBKME U IUIa-
CTUYHbIE — X MOXXHO PAacKaTbIBaTh B JIMCTHI U BBITATMBATD B
IPOBOJIOKY.

HemeTtannuyeckye 371eMeHTHI B CBOOOTHOM COCTOSTHMM
06pasyloT npocmuvie eeujecmea - Hemermannv.. Hemerambl
He MEIOT TaKOTO CXOZICTBA MEXJy co00i1, Kak MeTasUIbl. [Ipn
OOBIYHBIX YC/IOBUAX OHM HAXOJATCSA B Pa3HBIX arperaTHbIX
COCTOSIHUAX: OJJHM 13 HMX — Ta3bl (KUCTIOPOJ, BOJOPOH, 30T,
XJI0p); ApyTue — TBepfble BemjecTBa (mop, cepa, pochop n
Tip.); SKUJIKUM SIBJISIETCSL TOBKO ORMH HeMeTamn — 6pom. He-
MeTa/Ibl — IUIOX)Ee IPOBOHUKY TEIIOTHl U 37IeKTPUYECTBa,
OHM XPYIIKJe U He 0071a/JaloT MeTa//INYeCKUM O71eCKOM.

HekoTopble 37eMeHTBI BCTPEYaloTCs B IPUPOJE B CBO-
0OIHOM BuJie, TO €CTh B BIJie IIPOCTBIX BELIECTB: KUCTIOPOZ U
a30T — B BO3JIyXe; cepa, YITIePOfi, Mefib, cepedpo, 30710TO 1 He-
KOTOpbIe JIpyTue 37eMeHTBbl — B 3eMHOII Kope. bonbImHCTBO
JKe 37IEMEHTOB HAaXOAWUTCA B IPUPOJie B BUME CIOXKHBIX Be-
I[ECTB — XMMUYECKUX COeIMHEHNIA.
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OUEHWBAHWE

1. Kakue 3nemeHTbl Ha3blBaOTCA METANININYECKUMIN? YKaXKUN X NOJoXe-

HVe B MEPUOANYECKON CCTEME.

2. [loKkaxku nonoxeHve B nepmop,mqea(oﬁ cncTteme HeMmeTa/mnyeCKMX aneMeHTOB U Ha30BU UX

yuncno.

3. Kakue anemeHTbl BCTPEYatoTCA B MPUPOLE B BUAE NPOCTbIX BELLECTB?

Mpusean npumepbi:

Q) TBEPAOrO, XMOKOro MeTasfoB;

6) TBEpPHOro, XKNAKOro 1 ra3000pa3HOro HemMeTassIoB.
5. Ha30Bu HemeTannMyeckue 311eMeHTbI MATON FPYMMbI.

B [1aHbl XMMUYECKIE 371IEMEHTbI C NOPAAKOBLIMA HOMEPaMU:

a3 67 B)26; r)47; p)b3.

MpuroToBbTE MATH JMCTOMKOB ANA 3anMCEN W ANA Karaoro 3nemeHTa
COCTaBbTE XapaKTEPUCTHKY, UCTONb3YA MNTaH Ha cmp. 46.

B [laHbl 6yKBbI NaTUHCKOrO andasnTa:

a)C,D,EF 6)G,H,1,J K

B)LLMN,O; nP.RSTU DV,W XY, Z
CocTaBbTe «CEMENCTBa» XMMMUYECKMX 3M1EMEHTOB M0 MPWU3HaKy MepBou
6YKBbI XMMIUYECKOr0 3HaKa.

Hanpumep, 3neMeHTbl, XMMUYECKIE 3HAKM KOTOPbIX HA4YMHAKTCA Ha BYKBbI
AnB:

A Ac, AL, Am, Ar, As, At, Au

B Ba, Be, Bi, Bk, Br

OnpenenuTe camble «boratbie» (1) 1 camble «beaHblie» (2) byKBbI N0 KOMW-
YECTBY Ha3BaHMN XMMUYECKIX 311EMEHTOB. [onpobyiTe HalTW 0B bACHEHNE
3TUM (aKTaMm.

1.13 Xumnueckasa popmyna. Cocras BewjecTBa.

OTHOCUTeNbHasA MOJieKynAapHaa Macca

Xumuueckas gopmyna. Ham yxe u3BeCTHO, 4TO MHOTHE
BEIIECTBA COCTOAT U3 MOJIEKY/ — MeIbYaillINX YaCTUIL] Belle-

CTBa, KOTOPbIE COXPAHAIOT €I0 XMMIMYECKNE CBOJICTBA.

B cBoW0 ouepenb, MOMEKY/IbI COCTOAT M3 aTOMOB. Bemre-
CTBa, COCTOSINNE W3 aTOMOB OFHOT'O XMMMWYECKOTO 3/IeMEHTa,
Ha3bIBAIOTCA MPOCMbIMU 6eUu4eCmEamu, A BEILeCTBa, COCTOsA-
Iy Y3 AaTOMOB PA3HbIX XMMIYECKMX 37IEMEHTOB, Ha3bIBAIOTCS

CTIONCHbIMU 8eusecmeamul.
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CJIOBA
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Xumnyeckaa dopmyna
HeceT  onpejeneHHyl
nHdopmaumto. Hanpumep,

XuMMYecKas ¢opmyna Bogbl

0603HayaeT:

a) HassaHue sewecmsa -
BOfla.

6) O0Hy monekyny seuje-
cmea.

B) KayecmeaeHHbili cocmas:
U3 KaKUX XUMUYECKUX
3NEMEHTOB  COCTOUT
BellecTBO (Monekyna
BO[bl COCTOUT U3 aTo-
MOB BOAOPOAA U KICO-
porxa).

r) KonudyecmeeHHblli coc-
mas: 4NCNo aToOMOB
KaX[Joro 3MemeHTa B
Mofnekyne (gBa atoma
BOAOPOAA U1 OfMH aTOM
KMCnopoaa).

DD B

H +H — H

v+ @ Iy

H+H + O — HOH—HO0

Hanpumep, mpocroe razoo0pasHoe BeIeCTBO BOXOPO
06pa3oBaHO OJVHAKOBBIMY MOJIEKY/IaMIl, KaXKfjast 13 KOTOPbIX
COCTOMT U3 IByX aTOMOB BOZIOPOfia.

CocTaB BellecTBa BblpaXkaeTcA C MOMOLbIO XUMUNYECKOI
dbopmynbi.

Xumnaeckas ¢popmyrna Bogopozna H,.

[udpa BHM3Y cripaBa HasbiBaeTcs uHoekcom. VIHpeKc mo-
Ka3bIBaeT YJC/IO AaTOMOB XMMIYECKOTO 37IEMEHTa, BXOAALINX B
MOJIEKYTTY.

Tak >xe 3anmceIBAOTCA XuMMYecKue GOpMYIIbl CITOXKHBIX
BEIIIeCTB, COCTOALINX U3 aTOMOB Pa3HBIX 3/IEMEHTOB.

Hampumep, Monekyna Bofibl COCTOUT U3 [IBYX aTOMOB BO-
IOpOfia ¥ OJHOTO aTOMa KMC/IOPOJA, II03TOMY €€ XMMMIecKas
¢dopmyna H,O. Vupexc, paBHblil efuHuIe, B Gopmyse He 3a-
MJCBIBAETCA.

Xumnueckaa ¢opmyna Boabl

3HaKN XUMUYECKINX 31IEMEHTOB

2 / (noppa3ymeBaem efyHuLLY)

VHAEKCbI

YteHne Gopmynbl: all-ABa-0

Xumunyeckaa ¢opmyna - 3TO YCUIOBHas 3anucb CoCTaBa
BeLlecTBa C MOMOLLbIO XMMMNYECKNX 3HAKOB U UHAEKCOB.

XyMudeckue 3HaKM TIOKa3bIBAIOT KaAuecHeeHHblll cOcmas,
a MHJIEKCBI — KOIUHeCeeHHblil cOCas MOJIEKYIbI BEIIeCTBaA.

Xumnueckue ¢popmynel H,, H,O HasbiBatoTcs monekynap-
HOIMU popMynamu.

Xummdeckas GopMyrna, KaK M XMMIYECKUII 3HAK, — CO-
CTaBHAsA YacTb XVIMIYECKOTO fA3BIKA. XuMudeckue GOpMyIIbl
SABJIIOTCS MEK[YHAPOJHBIMM, OHM ORVHAKOBO HMIIYTCS BO
BCeX cTpaHax Mypa. OFHAKO B KaXJOM A3bIKe XUMUYECKie
dopmynbl unTarTCA M0-cBoeMy. Tak, B pycckoM s3bike Gop-
MY/IBI BeLIeCTB YUTAIOTCSA V1 IPOUSHOCATCS B TOM XKe HOPSJIKe,
KaK IIIIYTCA: CHAYa/Ia YUTAETCSA 3HAK 9/EMEHTa, a 3aTeM MH-
nexc (mabauya 1.3).
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Tabnuya 1.3. Xummnyeckne Gbopmynbl 1 Ux NpoyTeHNe

HasBaHue MonekynsapHas YreHne HasBaHue BewectBa MonekynsapHas YreHne
BeLjecTa dopmyna dopmynbi dopmyna dopmynbl
1.Bomopog H, aw-aBsa 6. bpom Br, 6pom-aBa
2. Knucnopop 0, 0-7Ba 7.Wopn l noa-aBa
3. Asot N, 3H-ABa 8.030H 0, o-Tpu
4. O1op F, ¢dTop-aBa 9.Bopga H,O aw-aBa-o
5. Xnop cl, XJop-aBa 10. Yrnekncnbin ra3 co, L3-0-ABa

3axon nocmostncmea cocmasa. B xumMmyeckoM sI3bIKe
1107 CJIOBOM «BE€IIECTBO» IIOAPA3YyMEBACTCA TONBKO HUCMOoe
seuecmao.

Yucroe BewecTtBo COAEPXKUT TONbKO MoJieKyJibl aHHOro
BellecTBa N HUKaKNX YacTuy Apyroro Bewjecrsa.

B 1805 roxy ¢paniysckuit yaensiit JKosed Jlyn IIpycr
TI0Ka3aJl, 4YTO COCTaB BeIleCTBA He MOXKET U3MeHATbCA. OCHO-
BBIBAACh HA ITON Ujee, OH CHOPMYINPOBAT 3AKOH HOCIMOSH-
cmea cocmasa:

BcAkoe umcToe BelWECTBO MMeeT MOCTOAHHbIN COCTaB,
He3aBNCcnMmo oT CI10C063 nonyquvm NN ero HaxoXxpeHva
B npupoge.

Hanpumep, Kncnopoys, KOTOPBIM [IBINIAT Y€IOBEK U XKU-
BOTHBIE, VIMEET OIMH M TOT ke cocTaB O, Be3fie — B COCTaBe
BO3]IyXa, PAaCTBOPEHHBIN B Bofie, B EBpome, Appuxe nin Ame-
puKe. XMMUKY MOTYT HOTY4YaTh KUCTOPOJ, Pa3HbIMM CIIOCO6a-
MM, HO €T0 COCTaB OCTaHeTCA Hen3MeHHbIM — O,.

Bopa, 6e3 KOoTOpoJl HeMBICTMMa XXVM3Hb Ha Hallleil IIaHe-
Te, BCETZla 1 Be3Jle MMeeT OAMH U TOT >Xe cocTas — H,O.

YrIeKucblii ra3, KOTOPbI BBIIBIXA€T BCE XKMBOE HA 3€M-
7ie ¥ KOTOpbIil 00pasyeTcs Ipy CKUTAHWMM Pas3TNIHbIX MaTe-
puanoBs, uMeeT ofMH u TOT Xe coctaB CO,, HE3aBUCUMMO OT
cr1oco6a ero MomyYeHns.

Ommnocumenvnas monexynapras macca. IIockonbKy mMo-
JIEKY/IBI COCTOAT M3 aTOMOB, 3HAYNUT, I MAacCa MOJIEKY/IbI Bellje-
CTBa paBHa CyMMe aTOMHBIX MacC 3/IEMEHTOB, BXOJAIIVX B €€
COCTaB.

Panee (cMm. cmp. 41-42) MBI yCTaHOBM/IN, YTO Macca Kax-
IOTO aTOMa BBIYMCIIAETCA TI0 OTHOLIEHVIO K aTOMHOJ eIMHNLIE
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Bblunciiv OTHOCUTENbHbIE
MOJIEKYIAPHbIE  MacChbl
HeCKOMbKNX  BELLECTB,
M3BECTHbIX  Tebe  u3
MOBCEAHEBHOW XU3HW.

OLUEHWBAHWE

VoA w2

pax.

. [an onpepfeneHue NOHATUIO «<XMMUYeCKas hopmyan.
O6BbACHY CefyoLLyo B3aMMOCBSA3b: 8eWeCme0 — MOJIeKy/1d — AMOMbl.

Maccel (1 a.e.M.), kotTopas paBHa 1/12 peanbHOI Macchl aTOMa
yriaepopa. Tak MOMy4aT 3HaYeHVsI OTHOCUTEIbHBIX aTOMHBIX
MaCC XMMUYECKIX 3TTEMEHTOB A.,.

IIpu ClOXXeHNMM OTHOCUTENBHBIX aTOMHBIX MacC d/leMeH-
TOB, 00Pa3yIOIMX MOJIEKYITY, HOTY4IUM OfMHOCUMENbHYI0 MO-
nekynsapuyto maccy M, (M - MoneKy/nsapHblit, r (1art. relativ) —
OMHOCUMETNLHDILL).

OTHOCHTENnbHasA MoOJieKyApHaAa MaccCa BeljecTBa paBHa
CyMMe OTHOCHUTEJIbHbIX AaTOMHbIX MacC BCeX 3J/IeMeHTOB,
BXOAALNX B COCTAB MOJIeKYyJbl C y4eTOM 4lCJia aTOMOB.

OTHocuTenbHAasE MOJEKY/IApPHAas Macca IIOKAa3bIBaeT, BO
CKOJIBKO pa3 Macca MOJIEKY/IBI BelecTBa Oosbire, yeM 1/12
Macchbl aTOMa YIZIepofia.

3HaueHNe OTHOCUTENbHOM MOJIEKY/IAPHOM MaccChl BBI-
YUC/IAIT O XMMIYeCKo GopMyJIe, MCIOMb3ys OTHOCUTENb-
Hble aTOMHbBIE MAcChl COOTBETCTBYIOLINX 3/€MEHTOB (B3ATbIE
U3 mepuopndeckoit cucremsl). Tak, 3HadeHme M, misa mpo-
croro BemecTBa a30T N, (a) M CIIO)KHOTO BellecTBa ITIIOKO3a
C.H,,0, (6) BbruncnseTcsa cnegyommm o6pasom:

)M, (N,)=2-A, (N)=2-14=28;

M, (N,) =28

6) M, (CH,,0,)=6-A.(C)+12-A, (H)+6-A,(0) =
=6-12+12-1+6-16=72+12+ 96 =180;
M, (CH,,0,) =180

3Hast MOJIEKY/LIPHYIO (pOPMYITy BelecTBa, MBI Tellepb MO-
K€M He TO/IbKO YKa3aTh ee Ka4eCTBEHHBIN ¥ KOIMYECTBEHHBIN
COCTaB, HO ¥ BBIYMUC/IATH OTHOCUTENBHYIO MOJIEKYIAPHYIO
Maccy.

YTo nokasbiBaeT MHAEKC B XMuyeckoii dopmyne? Mpusegu npumMepsl.
Hanwuwum dopmynbl MoneKyn NpoCTbixX BeLeCTB HEMETAIOB 1 MPOYMTAN KX.
Cohopmynumpyii 3aKOH MOCTOAHCTBA cocTaBa. O6bACHM €ro 3HaueHre Ha KOHKPETHbIX Npume-
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11.

12.

13.

14.

u HPOLITMTE NPMBEOEHHBIE HUMHE XUMUYECKME d)OpMYJ'II:I BELLIECTB, C KOTO-

Hanwuwwn dopmynbl ABYX NPOCTbIX BELLECTB, MONIEKYSIbl KOTOPbIX COCTOAT U3:
a) ABYyX aTOMOB KM1cnopoga (BeLiecTBo KNCIopoa);

6) Tpex aTOMOB KMCIopoza (BeLecTBoO 030H).

Mpoutn opmynbl. Kakyto MHopmaLmio oHN HecyT?

O6bACHM NOHATME «OTHOCUTENbHAA MOSIEKYIAPHAA Macca.

Bbluncnm oTHoCUTENbHbIE MONEKYIAPHbIE MACChl BELLECTB:

a)H, N, O, F,; 6) Cl,, Br,, I,.

Ha3oBu 311 BellecTBa.

Yto o603HauaeT xummyeckas popmyna P,O,?

. YKaxku uncno ¢opmyn NpPOoCTbIX BEWECTB B Cnefyowem pagy:

kucnopog O,; ceposogopof H,S ; meapb Cu; cepa S, cepHas kucnota H,S0,; Boga H,0; Bogo-
pog H,; asoT N,; pocdop P,.

a) 3; 6) 5; B) 6; r)7.

YKaxu umcno Gopmyn CIoXHbIX BELLECTB B Cleflylolem psaay:

kncnopop O,; Boga H,O; xnop Cl,; dTop F,; xnoposogopopn HCl; xene3o Fe; yrnekucnbiii ras
CO,; okenp dpocdopa (V) P,O.; yrapHbii ras CO.

a)3; 6) 4; B) 5; r) 6.

CpaBHY1 OTHOCUTENIbHYO aTOMHYH MacCy Y OTHOCUTENbHYIO MOSIEKYNIAPHYIO Maccy:

a) a3oTa;  6)HaTpus.

Hanuwwn dopmyny caxapo3sbl (caxapa), ecnv COOTHOLLIEHME YiCa aTOMOB Yriepoaa, BoLo-
poAa 1 KUCIOpoAa B MOMeKysle paBHO COOTBETCTBEHHO 12 : 22 : 11. Mpountait opmyny.
Bbluncnm oTHoCUTENbHYI0 MONEKYIAPHYO MacCy caxapos3bl.

Bbluncin OTHOCHUTENbHYIO MONEKYIAPHYIO MAcCy U MPoUnTai GopMyIy Kaxaoro u3 Huxene-
PEUNCNIEHHDIX BELLECTB:

a) CH, NH,
6) CO, NO,
B) SO, S0,

HCl
NO
PZOS

H,0
NZOS
Si0,

PaooTa

PbIMI Bbl BCTPEHAETECH B MOBCEHEBHOM HM3HM:

a) noBapeHHan conb NaCl, 6) nuwesan coga NaHCO,,

B) ykcyc CH,CO0H, ) MeauLmHeKui cnvpt C,H:0H,
n) rniokosa CH,,0, e) caxap C,,H,,0,,,

W) nog |, 3) men CaCo,

n) raweHan n3gectb Ca(0H),.
06BACHMTE, UTO 0603HAYAET KaaaA XMMU4ECKaA hopMyna.
BblumcnuTe 0THOCKTENbHYI0 MOMEKYAAPHYI0 MACCy KA Or0 BELLeCTBa.
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1.

VI.

VII.

UTOrOoBOE OLLEHUBAHUE

[laH psAA CNOB: TBO3[b, »KeNe30, IMHeNKa, rpadpuT, BOPOHKA, alloOMUHWIA, NMONK-
3TUNEH, Mefib, KUCnopog. Beibepu 1 BbINuLLN TONBbKO Te CJI0Ba, KOTOpble 060-
3HayvaloT BellecTBa.

Bbibepy BblparkeHUsA, KOTOPbIE OMUCBIBAOT TONIbKO XUMUYECKME ABNEHUSA:

a) NpuU NOOXU2aHUU c8e4U NApauH NIAsUMCA U 20pum;

6) MeOHble u30esus co 8peMeHeM NOKPbLIBAIMCSA 3e/1eHbIM HANemom;

B) NpU U3MeslbYeHUU KyCO4Ka b6ecysemHo20 Cmeksid Nosly4daemcs ceposamsili NOPOWOK;
r) eciu omkpelime (IaKoH ¢ 00eKOSIOHOM, NOYy8CMayemcs NpUAMHsIL 3anax;

1) npu memnepamype 100°C 8oda kunum.

[lononHu cnepyioline yTBepKAeHNS, BNMCaB HeJocTalolme CloBa:

a) Mosnekyna 8006l cocmoum u3 ... KUC0pood U ... 8000po0a.

6) B cocmas caxapa, Kpome ... Kucsiopo0d u 8000p00a, 8X00AM MAKXe ... y2r1epood.

B konoHke | faHO NATb XMMMYECKUX MOHATUIA. Bbibepn 13 konoHku Il cooTBeTCTBYIOLEE
onpegeneHne afid Kaxaoro NoHATUA:

KonoHka | KonoHka |l

1. Amom A. [pu3Haku, no KomopbIM 8ewecmea omau4armca opye om
2. Monekyna 0pyaa usnu cXo0Hbl Mexdy cobou

3. Xumuyeckut 31emeHm b. Mamepuan, u3 komopozo cocmoum ghusuyeckoe meso

4. Bewecmso B. OnpedeneHHeili 6ud amomos

5. Cseolicmea sewjecms I. Menbyatiwas Xumuyecku Hedeumas yacmuuya sewecmsad

L. Cocmoum u3 00UHAKOBbIX UNU PA3HBIX AMOMOB

Hangw B I'IepVIO,EWNeCKOVI caIcTeme 1 3anniin OTHOCUTENIbHYHO aTOMHYO MacCCy nepeyncieH-
HbIX H/XKEe XUMNYECKNX 2JTEMEHTOB:

a) cepebdpa; 6) a3oTa; B) pTYTK; r) HaTpus; L) cepbl.

Vcnonb3ysa neprofmuyeckyro cuctemy, BbIMULLIN XUMAYECKIE 3HAKU:

a) anemeHTOB Il Nnepropga;

6) anemeHTOB No6ouHOM nogrpynnbi VIl rpynnb;

B) MeTannnyeckmx snemeHtos lll nepnoga;

r) HeMeTanInyYecknx anemeHToB V rpynnbil.

OxapaKTepu3yin XUMUYECKNIA SNEMEHT HamMpUU NO NOJOXEHWIO B NEPNOLNYECKON CMCTEME.

VIIl. Bbluncnm oTHOCUTENbHYO MONEKYNAPHYIO MacCy AN ClefyoLmnx BelecTs:

a) P,0,; 6) H,S0,.




CTPOEHUE BEHIECTBA

Mocne nsyuyeHus 3Toi raBbl Tbl GyAellb cnocobeH:

® 00DBACHATD XMMUYECKME MOHATUA: amom, A0pO, 371eKMPOHbl, HeUMPOHbI, XUMuyeckuli 31emeHm,

3/'I€KmpOHHbIl.7 cn1o, 8aneHMHOCMb, XUMUYECKAA C8A3b, 3JleKmpoompuyamesibHoCMe,

® CpaBHMBATb CTPOEHNE aTOMOB PA3JINYHbIX JIEMEHTOB, X 3NIEKTPOHHOE CTPOEHNE N pacnpeaerne-

HWe 3N1EKTPOHOB MO CNI0AM;

e onpenenAtb no XUMNYECKON d)opmyne BaJIEHTHOCTb 3/1IEMEHTOB U TUM XMMUYECKON CBA3Y;
® COCTaBNATb d)OpMyJ'IbI 6VIHaprIX COEAUHEHUIA MO BAIEHTHOCTY XMMUYECKNX SNIEMEHTOB;
o YCTaHaB/MBaTb MPUYNHHO-CNEACTBEHHDbIE CBA3U MEXAY CTPOEHMEM BeLLeCTBa, XUMUYECKom (I)op-

MYFIO/ Vi TUMIOM XMMUYECKOW CBA3MU.

2.1 TMnaHeTapHasa moaenb aToma

Kaxk 6b110 oT™MeueHO paHee (cmp. 33), mpeBHue duoco-
&bl IpepIoIaray, 4To BelecTBa COCTOAT U3 MOJIEKYII, KOTO-
pble B CBOIO 0Yepefb 00pa3oBaHbl 3 aTOMOB. ATOMBI >Ke OHM
IIPEfICTAB/IANN KaK Me/byaiiiiye HeBUANMbIe YacTHIbL. Bee sxe
B Te BpeMeHa aToM OCTaBaJICs TAlHOIL: 0 ero ¢opme, cTpoe-
HIY, COCTaBHBIX YACTAX HIYETO He OBbUIO N3BECTHO.

K xonny XIX Beka, OffHOBpeMEHHO C pa3BUTUEM HAYIHBIX
METOIOB JICCTIelOBAaHNMsA, ObUIM HOTy4YeHbl SKCIEPYMEHTaIb-
Hble JJAHHBIE, OIIPOBEpPraBIUNe UJCI0 O HeHeMMOCTU aTOMA.
Tax, 6b1710 yCTaHOB/IEHO, YTO GM3UIECKUMI METOAAMIU MOXKHO
Pasfie/NTh HEMTPAIbHBII ATOM Ha IOJIOKWUTEIbHBIE U OTPUIIA-
Te/IbHBIe YacTuIbl. Kak pacrmonararorcs B aToMe 9TI YaCTHUIIBI?
Yuenble npefIaraan pasandHble MOZIE/V CTPOEHNUS aTOMOB.

B 1911 romy anrmmiickuit ¢usuk IpHect Pesepdopn
IPEJIOKWT NAAHEMAPHYI0 MOO0enb amomd, PasBUTYIO BIIO-
CTIe[ICTBUM JIPYTUMM Y4YEHBIMM. OTa MOJENb JaeT HaM BO3-
MOXHOCTb IIPEACTaBUTh CTPOEHME aTOMa, OCHOBBIBAACh Ha
CTIeYIOLIVX HOJIOXKEHVAX:

1. Amom cocmoum u3 s0pa u 31eKmpoHos.

2. A0po umeem nonoxcumenvHoiii 3apso, pasHbviti NopAoKo-
gomy (amomHomy) HoMepy dnemeHma 6 nepuoou4eckoti
cucmenme.

3. Bokpyz s0pa epau,aromcs 21eKmpoHbl, KAk niaaHemol
soxpye Connuya.
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® ATom

® [lopAaaKoBbIN
(aTomHbIN) Homep

® finpo

® 3apAap agpa

® JJ1eKTPOH

® JJleKTpOHHasA 060-
NoyYKa

® DJIeKTPOHHbIN CoM

3HaeTe Nu Bbl,

YTO...

[lepBbiM y4yeHbIM, KOTO-
pbil - caenan  NonbITKy
npefcTaBUTb  CTPOEHUE
atoma, 6bin [. [l. TomcoH
(1904). Mo ero mopenu,
Ha3BaHHOI «MyAUHT (M
6GynKa) C M3oMOM», aTOM —
:3T0 opHopogHas cdepa
C MONOXNTENbHBIM 3apA-
: jom (Tecto), B KoTOpOI
$ XaOTUYHO PacrpefieneHbl
OTPULIATENBHO 3apPsXKeH-
Hble INEKTPOHbI (13i0M).
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4. dnexmpoHvl 06pasyom neKMpoHHy0 06007104Ky amoma.

Hanpumep, 11 3neMeHTOB ¢ NOPAAKOBBIMM HOMepaMn 1,
2 u 3 3apAaf Afpa paBeH, COOTBETCTBEHHO, +1, +2 1 +3. JT0
MOJKHO 3aIICaTh TaK:

HGED L He(2) L)

VHpexc cmeBa BHU3Y IOKA3bIBaeT MOPARKOBBIN (aToM-
HBIIT) HOMep 37IeMEeHTa, a KPy)Ko4eK 0003HadaeT Afpo.
b : ONMeKTpOH 0003HAYAETCS €, 3apsAf ero OTPULIATESIbHBIN U
dpHect Pesepdopa paBeH —1.
(1871-1937) Y4urbiBas, 4TO aTOM AB/IAETCA HENTPATbHONM YaCTULEN,
AHEUACKNIA GU3UK 1 YJIC/IO0 OTPULIATENBHBIX 3apANOB JOIDKHO OBITh PaBHO YNCITY
XUMUK. PazpaboTan nna-
HeTapHyIo (AepHyIo) HOJIOKUTENbHBIX 3aPSAJIOB spa.

MOAeNb atoma, ocyLle-
CTBIN NEPBYIO AAEPHYI0 Ynucno 3neKTPOHOB B aTOMe pPaBHO 3apsAay AApa wau

peakuuio (1919). Nlaypear nopAAKoBOMY (aTOMHOMY) HOMepY 3/IeMeHTa.
Hobeneckoi npemuu 3a

OTKpbITWA B Xvimnn (1908).

Hanpumep, sapsan Anpa Bogopopa +1 3HAYNUT, 4TO B aTOMe
BOJIOPO/ia €CTh Of[MH /IEKTPOH B 3/IEKTPOHHOIT 06070uKe (1€);
° 3apAf Afpa +2 MOKa3bIBAET, YTO Y Te/usA [IBa 37IeKTPOHA 1 T. [I.
B kparkoit popme 3TO MOXKHO 3aIICaTh B BUJIE CXEMBI:

© HGDle  He(®2e  Li(t3)3e

YeMy paBHa Macca sfjpa ¥ KAKOBa Macca 3/leKTpOHa?
Macca 97mekTpoHa OYeHb Maja - OHA COCTaBJIAET
H 1/1840 Maccpl caMoOro JerKoro aroMa - aToMa BOZOPOJA
(0,0005 a.e.m.). ITosTomy Macca aToMa IpPAaKTUYeCKM He 3a-
BJUCUT OT MaccChl 3/1eKTpoHOB. [Imamerp sAxgpa B 100 000 pas
MeHbIlle CaMOT0 aTOMa, OJHAKO IOYTH BCsS Macca aToMa Co-
CpefloTOYeHa B sfpe.

O6beM 37eKTPOHHOI 000MTOYKM aTOMa OYEeHb BEIUK IO
cpaBHeHMIO ¢ sapoM. Hampumep, ecnu mpesctaBuTh, 4TO BO
BCeX aTOMax >Ke/e3a, U3 KoToporo cpenmansl 100 Kpericepos,
BCe 9/IEKTPOHBI IPIDKAUCh K AAPY, TO BCe 9TV aTOMBI yMe-
CTUICH OBI B CIIMYEYHBIT KOPOOOK. A Macca 3TOro KOpooOka
6Ob11a 6bI TaKoit Xe, Kak y 100 kpericepos!
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OUEHWBAHWE

1. Bbibepu BepHble yTBEPXKAEHNS.
ATOM MMEET ClieflyloLMe XapaKTeprUCTUKM:
a) amo menbyaliwas ¢usuyecku Hedeaumas
yacmuya sewecmaa;
6) cocmoum u3 371eKmpoHo8 U A0pa;
B) A8/19€MCA 3/1eKMpOoHelimpasibHbIM;
r) Macca amoma pagHa mMacce 31eKmpoHOs;
I) Macca A0pa npuMepHo pagHa Macce amoma.

2. BblGepy NpaBWIIbHbIN OTBET.
OcHoBHOW BKag B MacCy aToMa BHOCAT:
a) A0po; 6) 371eKmpoHbl;  B) NOPsAOKOBbIL HOMEP 31eMeHmd.

3. Ha30BM 3nemeHTbl MepMOANYECKON CUCTEMbI C MOPARKOBLIMMA
Homepamu 1, 3,37, 55, 87.

YKaxu 3apAn Aapa AnAa KaXXAaoro sJieMeHTa. OI'IpED,eJ'IVI rpynny n
nogrpynny, K KOTOpOl7I OHW OTHOCATCA.

4. 3apsap Aagpa atoma ¢Topa paBeH +9, xnopa +17, 6poma +35, a
nopa +53. Onpegenv NopAgKOBble HOMEpPa 3TUX NEMEHTOB B
neprogmyeckon cucteme. B Kakol rpynme u noarpynne OHW
HaxopaaTca?

5. Onpepenu 3apsag agpa v obLuee YNCIO 1EKTPOHOB AN SIeMEH-
TOB C NMOPALKOBLIMU HOMEPAMM:

a)11,12,13,14; 6) 15,16,17,18.
6. CpaBHV 06beMbI Aapa 1 aToma.

7. O6Llee YnCIO SNMEKTPOHOB Y OAHOTO U3 XUMUYECKUX SIEMEHTOB
paBHO 8, a y Apyroro — B ABa pasa 6Gonblue. Onpegenv 3apsg
A0pa 1 MOPAZAKOBbIN HOMEP KaXKA0ro N1eMeHTa 1 Ha30BM X.

2.2 CrpoeHue aTtoma. Aapo

V13 mpeppipyiero maparpada Mbl y>ke 3HaeM, 4TO aTOM
COCTOWT U3 SIipa U 3MEKTPOHOB.

SImpo, Kak M aToM, MMeeT CJI0XHOe cTpoeHnme. ITomoxnu-
TeJIbHBII 3apsAN sAApa 00bACHAETCA TeM, YTO B €r0 COCTAB BXO-
AT NONIONHUMeENbHble dTleMeHmMAapHble Yacmuypl, KOTOpble Ha-
3BIBAIOTCA NPOMOHAMU.

[Iporon nmeert 3apsn +1 u maccy 1 (o6osnavaercs p). Ha-
npuMep, B sfipe aToMa BOJOPOAA COLEP>KUTCS OUH HPOTOH,
TaK Kak 3apsj ero sapa +1 (mopsakoseiit Homep 1). B mepuo-
[IYeCKOil CUCTEeMe, C TIepPeXOfoM OT IePBOro ajeMeHTa (BO-
JIOpoZa) KO BTOpoMY (Teno), 3apsy Afpa YBeIM4MBaeTCs Ha
e[VIHULY. 3HAUNT, B sAfipe aTOMa I'e/Iyisl Ba IPOTOHA.
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® [IpoToH

® HentpoH
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CTULbI

® XMunyeckum ane-
MEHT



Atom

'

Anpo

N

[Iporons! 'HeiTpoHbI

ONEKTPOHBI

O\ €
n &

S 3anomHure!
L

0603HaYeHNa COCTaBHbIX
yacTei aToma:

DNEKTPOH
€

MpoToH

p

HeniTpoH
n

Yucno npoToHOB B AApPe paBHO 3apAAYy AApa NN NOPAAKO-
BOMY (aTOMHOMY) HOMepY.

Maccy, 3apsAp 1 91C/I0 IPOTOHOB B AfIpe MJI1 aTOMOB BO-
nopona, TenuAa M ITUTNA MOXXHO 3aIIMCaThb TakK:
JLiE3)3p)

HEDA p) He(*2)2p)

SHCKTPOHBI OY€HDb JIETKME N ITPAKTUIECKM HE BIMAIOT Ha
Maccy aToMa.

OTHocuTenbHas Macca AApa NPUHUMAEeTCA PaBHOMN 3Ha-
YEHUI0O OTHOCUTEJIbHOI aTOMHOI Maccbl, OKpYrieHHON A0
Lenbix.

CpaBHMM OKpYIJICHHbIE JIO IIe/IbIX OTHOCUTE/IbHBIE aTOM-
HbIe MacChl Boopozia u remms. OTHOCKUTeNIbHAs aTOMHAs Mac-
ca BOJOpPOfa paBHA 1, Tak Kak B €ro sifjpe HaXOJUTCS ORUH
IIPOTOH € Maccoi 1. AToM remms, B Afpe KOTOPOTO [iBa Ipo-
TOHA, JO/DKEH MMEeTb aTOMHYIO Maccy, paBHywo 2. Ho Ha ca-
MOM Jlefie OHa paBHa 4! 3HauUNT, B Afpe aTOMa Teys TOKHBI
OBITH ellle M HeNTpaJbHble YaCTUIBI C CYMMApHON Maccoii,
paBHOI 2.

Dy3NKM TPEATIONOXIIN, a 3aTeM ¥ JJOKa3aly, 9To B CO-
CTaB A7pa, IOMJMO IIPOTOHOB, BXOAAT HeJTpaIbHbIe YaCTUIIbI
«HelimpoHbl», ¢ OTHOCUTENbHOI Maccoit 1 u 3apagoM 0 (06o-
3HAYaIoT (7). 3HAUNUT, AAPO aTOMA Te/IMsl COLIEPXKUT 2 TIPOTOHA
U 2 HENTPOHA.

Yucno npomoros, 3apsad A0pa u nopsokosviii Homep dre-
MeHma pasHvl Mex0y co00ti u 0603HAUAIOMCS 00HOL U MOl KHee
6yksoti (Z).

OTHocuTenbHaa aTomMHaAa macca (A,) paBHa cymme uymncen
npoToHoB (Z) n HenTpoHoB (N).

A, =Z+N(n)

Y1CTIO HEIITPOHOB OIPEeNIeTCs 10 Pa3HOCTH:
Nmn)=A,-7Z

Tax, /151 aTOMa TeNust YUC/I0 HEMTPOHOB PaBHO:

N(n)=4-2=2
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OTHOCUTENbHAs aTOMHaA Macca (Ar)

Ar:Z+N(n):2+2:4 Yucno npotoHOB
4
2He@ (2p,2n)
MopaaKoBbI (aTOMHbIN) 3apsAg agpa Yncno HemTpoHoB
HoMep Z=+2 N(n)=A -Z=4-2=2
Z=2

3HaueHye A, 6epyT M3 MEPUOANIECKO CUCTEMBI, OKpY-
I7IAA 10 Le/lbIX 4ucen (MoueMy B IIEPMORMYECKON CUCTeMe
yKa3aHBI pOOHbIe 3HAYEHNA A, MBI Y3HaeM I103)Ke).
PaccMoTpuM B KadecTBe IpMMepa XapaKTePUCTUKY Afpa
aToMa Kaus:
e OTHOCUTENIbHAsA Macca sifipa paBHa OTHOCUTEbHON aTOM-
Hoit Macce A, (K) = 39;
e HIOPSIAKOBBIN (ATOMHBIIT) HOMep U YUC/IO IPOTOHOB Z = 19;
o 4yicro HeiTpoHoB N(n) = 39 - 19 = 20.

K‘ (19p, 20n)

AHAJIOIMYHO MOYKHO OXapaKTepU3OBaTb CTPOEHME Afpa
aroMma aprosa Ar. KpaTko MO>XHO 3ammcaTh B BUIe CXEMBI:

‘l*gAr (18p, 22n)

Hwxe B Tabmuije oxapaKTepu3OBaHbI YaCTUIBI, BXOJs-
II1e B COCTaB aToOMa:

Yactnya 0603HaueHne 3apag Macca MonoxeHune B aTome

MpoToH p +1 1 B AApe

HeinTtpoH n 0 1 B AApe

DNEKTPOH e -1 1/1840 | Bokpyr aapa (3nek-
~0,0005 | TpoHHaA 0605104Ka)

Bce wacTuiibl, BXOpslnye B COCTAaB aTOMa, Ha3bIBAIOTCS
anemeHmapHoimu yacmuyamiu. Kaxapiil XuMU4ecKknit 31eMeHT
B IIEPMOJIYECKOI] CHCTeMe, He3aBJICMO OT TOTO, CYI|eCTBYeT
I OH B IPUPOJE WM HOMTy4eH UCKYCCTBEHHBIM ITyTeM, OT/IN-
JaeTcs OT APYTUX 37IeMEHTOB 3HaUYeHMeM 3apszia Anpa. [loaTo-
MY MO>XHO IaTb HOBO€ OIIpefieieHie XMMIUeCKOT0 3/1eMeHTa:

Xumuyeckutli 31eMeHm - 3TO BUA aTOMOB C OAMHAKOBbIM
3apagom agpa.

C IIOMOIIbIO paBHOO6pa3HbIX I/ICCHeI[OBaHI/HU/I OBIIO OOKa-
3aHO, 49TO A0pa aTOMOB HE M3MEHAIOTCA B XMMNYECKNX pEaK-
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MeHTa C ornpegeneHnem
Ha cmp. 35.



myax. K coxanenuio, aTa McTHa He ObITa M3BECTHA CpefHe-
BEKOBBIM MCC/IEIOBATENAM (AZXUMUKAM), KOTOpbIE TIETHO
——  IBITAUCh IOTYYUTh 30/I0TO U3 APYIMX, OOjee MHelIeBbIX U
Mcnonb3ya [ONOSHY-
JIOCTYIIHBIX META/UIOB. B HacTosmlee BpeMsA M3BECTHO, YTO
TeNbHblE NCTOYHUKN, .
HaiiguTe urdopmauuio o A/A TOTO, 4TOOBI IIPEBPATUTH OFVH /EMEHT B PYTOii, HE0O-
TOM, UTO Takoe amxumna  XOJVMMO IIPOBECTH SIIEPHYIO PEaKIMIO B CrlelaTbHOM pusn-
Y KTO TaKi1e anxummnkm. YeCcKOM ammapare (yCKopuTerne), Ife SAfpa OFHUX 9/eMEHTOB
IPEBPALIAIOTCA B Alpa APYIMX 37eMeHTOB. VIMEHHO Tak, uC-
KYCCTBEHHBIM IIyTeM, OBUIM IIOTy4eHbl MHOTVE XVIMIYeCKIe
9/IEMEHTBI, PACIIONIOKEHHbIE B KOHIIE MEPUOIAMYECKON CHUCTe-
MBI.
bonpmmHCTBO XMMMYECKMX 3/IEMEHTOB BbIfIE/IEHBI B BUTE
IPOCTBIX BEIECTB U3 MPUPOSHBIX COEOVHEHMUI C IIOMOLIbIO
XVMUYECKUX PeaKLMil.

OUEHWBAHWE

1. Ha30BM 4YacTuupbl, KOTOpble BXOAAT B COCTaB
AAPA 1 YKaXu, YeM OHU OTINYALOTCA.

2. B cnepyowmx 3afaHunax Bbloepy NpaBuilbHble OTBETbI 1 YTBEPXK-

eHua:
2.1. ATom cocTouT u3:

a) A0pa u 371eKMpPoHO8; 6) NpomMoHO8 U HelimpoHO8;
B) 3/1eKMPOHO8 U NPOMOHOS; r) 3/1eKkmpoHO8 U HeliMpPOHO8.
2.2.flppo cocTouT m3:

a) NpomoHos; 6) npomoHo8 u HelimpoHo8;
B) 3/16KMPOHO8; ) NDOMOHOB U 3/1eKMPOHOS;

1) HelimpoHO8 U 3/1eKMPOHO8.

2.3.3apag Appa YNCIEHHO PaBeH:

a)o;

6)+1;

B) NopA0Ko8OMY (amoMHoMy) HoMepy 31emeHmd (Z);
r) omHocumersbHoU amomHoU macce.

2.4.3apag NpoToHa paBeH:

a)o; 6)+7; B)-1;

r)+Z a) -Z.

2.5.3apag HeMTpPOHa paBeH:

a)+1; 6)-1; B) 0; r)Z

2.6. Maccbl NpOTOHA 1 HEMTPOHa:
a) pasHbl mex0dy cobol;

6) 8 cymme pagHbl amomHoU macce;
B) pasHel 1;

r) mo2ym 6bimb pasHeimu.
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2.7.41cno NpoTOHOB B AAAPE PaBHO:

a) omHocumesibHoU amomHoU mMacce; 6) 3apAady Adpa;

B) Z; r) Yucay 3/1eKmpoHos.
2.8. Y1cno HeNTPOHOB B AfPEe PaBHO:

a)Z

6) macce s0pa;

B) NOpA0KOBOMY (AMOMHOMY) HOMepy 3/1eMeHmd;

rNA-Z
3. YKaXu 3apsg agpa v YncsIo NPOTOHOB B aTOMaXx 3/1eMEHTOB:
a) H, He, Na, Mg; 6) K, Ar, O, N.

4. Onpepgenv OTHOCUTENIbHYIO aTOMHYIO Maccy, 3apag AApa 1 Yncio
NPOTOHOB B AAPE ANA aTOMOB C NOPAAKOBbIMK HOMepamu: 3, 4, 5,
6,7,8,9,10. Ha3oBu 3TV 3nemeHTbl. YTO OHM COCTaBNAIOT: Mepuos
nnn rpynny?

5. Yucno npoToOHOB B aTOMaxX HEKOTOPbIX IN1EMEHTOB PaBHO NopAa-
KOBOMY HOMepY 1 4ncsly HeMTPOHOB. [MprBean npumMepbl Taknx
SJIeMeHTOB.

6. YKaxu uncno NPOTOHOB N YNCNO 3JIEKTPOHOB B aTOMaXx 3J1EMEH-
TOB C NOPAAKOBbIMAN HOMEPAMU:

a) 12, 6) 20,
Ha30Bu 3TW 351eMeHTbI.

B) 38, r) 56.

2.3 DJneKTpoHHas 06004Ka aToMa

Anpo u 51MeXTPOHbI ABNATCA ITTABHBIMI COCTABHBIMM
4aCTAMU aTOMa. DIeKTPOHbI 00Pa3yI0T IEKTPOHHYI0 060-
JIOUKY aToMa.

Kak pacnpenengrorca sneKTpOHbI B IPOCTPAHCTBE BOKPYT
Aappa’?

OJIeKTPOHBI B 3/IeKTPOHHOI 0007I0UKe aToMa pacIperie-
JIEHbl TIO 37IEKMPOHHBbIM Cn10SAM. KonmdecTBO 3/1€KTPOHHBIX
cmoeB 06o3HavaeTcsA 6ykBoil 1. UMCI0 C/I0€B B 9/MEKTPOHHOIL
0607104Ke aTOMa paBHO HOMepY nepuopa. bpkailmmit K aapy
3JIEKTPOHHBIN CTIOM CYUTAETCA NePsbiM, a CaMBblil y/laZleHHbII
OT A/Ipa Ha3bIBACTCA BHEUHUM. DNIEKTPOHDI BHEIIHETO 3J/IEK-
TPOHHOTO C/I04 PACIOIATAKTCA Ja/IbIIe BCETO OT AMPa, MIO3TO-
My cabee BCero IPUTATMBAIOTCA K HeMY. VIMEHHO 3Tu anek-
TPOHBI YYaCTBYIOT B CBA3bIBAHNI AaTOMOB JPYT C IPYTOM.

Maxcumanvnoe 4ucno I1EKMPOHO8 HA INEKMPOHHOM
c/10€ BBIYVICTISIETCS 110 popMyIIe:

N (¢) = 212,

rne n — 3TO HOMEP 3NIEKTPOHHOI'O CI0A.
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® JnIeKTPOHHas 060-
NoyKa

® PacnpegeneHue
3NIEKTPOHOB MO
cnoam

e MakcmanbHoe
YMCII0 NEKTPOHOB
Ha cnoe

k= jameTka V

JneKTpoHbl  06pa3sytoT
3NEKTPOHHYI0 06010YKY
aTomMa 1 pacnpefeneHbl
MO 3NEKTPOHHBIM CIIOAM.
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é\gehnomume

Ha BHelwHem 3neKkTpoH-
HOM Clloe MOXET ObITb
He 60nbLlUe BOCbMU SMNeK-
TPOHOB.

KNIOYEBBIE!O
CNOBA

® DJIeKTPOHHbIEe
CXembl

® YcTonunBas
CTPYKTypa (ay6ner,
OKTeT)

® JNIeKTPOHHbIE MO-
fenv

INMeKTpOHHbIE MOJie-
nm 3nemeHToB [ me-
puona

Ha mepsom cnoe me
MOXeT ObITh 6osee
JIBYX 9/IEKTPOHOB, I10-
3TOMY B II€PBOM IIe-
pHUOfie TONIBKO IBa XU-
MIYECKIX 9TIEMEHTa —
BOZIOPOJ, VI TEINIA.

o+

1HZ

© 2

o
sHes2

Tax, MakcMManbHOE YMC/IO 3NEeKTPOHOB Ha IIEPBOM C/IO€
paBHo N =2 - 12 = 2 (ny6ret). Unco smeKTpOHOB BO BTOPOM
97eKTpOHHOM croe N = 2 - 2 = 8 (oKTeT), /Il TPeThero Cos
N =2-32=18, pna gerBeproro N = 2 - 4* = 32.

BMmecTe ¢ TeM 3aIIOMHUTe, YTO HA BHEULHEM IIEKIMPOHHOM
cr10e He Moscem Ovbimp 60nvUle 80CoMU d7eKMPOHOB!

PacnipeieneHe 9/1eKTPOHOB 10 C/IOSIM B @TOMe TECHO CBSA-
3aHO C IIOJIO)KEHNEM 97IEMEHTOB B IIEPUOIIECKOIT CHCTEME.

PaccmoTpuM paciipesienieHye 31eKTPOHOB IO CTIOAM LA
nepBbIX 20 371EMEHTOB NEPUOANYECKON CUCTEMBI U 3aIMUIIEM
VX B BUJIE CXEM.

2.4 PacnpepeneHne 3n1eKTPOHOB NO C/1I0AM

InexmponHvle cXeMbl AMoOMO06 ITeMEHNO06 nepe020 ne-
puooa. TlepBblit mepuop, 00pasylT BOJOPOX M TeMil — KX
97IEKTPOHHAsI 000I0YKa COCTOMUT TOJIBKO M3 OHOTO CJIOSI, Ha
KOTOPOM Y BOJIOPOJja BCETO OfIMH 37IEKTPOH, a y Te/lus — JBa
39/IEKTPOHA.

CocTraBuM 37€KTPOHHbBIE CXEMBI 11 AaTOMOB BOZIOPOJA 1
renus. Ha mepBoM MecTe 3ammiieM NOPAAKOBBIL HOMEp 3re-
MEHTa, 3aTeM XMMUYeCKUIl 3HAK U 3apAf AApa, PaBHBIN IO-
PANKOBOMY HOMEpY; IIOf, HUM — OOlee 4MCI0 37eKTPOHOB,
paBHOe 3apsAAy Afpa; CIpaBa OT 3apsfa Axpa Ayroil usobpa-
31IM 37IEKTPOHHBII CJI0¥A, IO, KOTOPBIM — YNCTIO 3/1€KTPOHOB,
HaXOJAIIMXCS Ha 3TOM CIO€.

1H@ ) zHe@ )
le

le 2e  2e

InexmponHvle cxemMbl AMOMO06 INEMEHINOE BMOPO2O he-
puoda. JMeKTPOHBI BOCbMM 37eMeHTOB 1I-ro mepnona, ot mu-
TUA O HEOHA, PACIONAraloTCs Ha JABYX NEKTPOHHBIX CIIOAX.
B mepBoM cr1oe y Bcex 9TIX 9/1eMEHTOB IO [iBa 37IEKTPOHA. Bo
BTOPOM 3JIEKTPOHHOM CJI0€, IIPY IIEpPeX0fie OT OffHOTO 3IeMeH-
Ta K PYTOMY, 106aB/IAETCA 10 OLHOMY 37IEKTPOHY (OT OFHOTO
JI0 BOCBMIA).

CocTaBuM anexmponHvie cxemul Inemenmos 11 nepuoda:
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Taxum o0bpasom, anekmponHas cxema aToMa nM0O0ro Xu-
MMYeCKOT0 37IeMeHTa JJO/DKHA BK/II0YaTh: XMMUYECKUI 3HAK 1
IOPAJKOBBI HOMEP, 3apAf Afpa U YNUCTIO0 IMEKTPOHOB, IJIeK-
TPOHHBIE CIOM, TIOJ, KaXK[IbIM M3 KOTOPBIX 3alMCAHO YNUCTIO

JJIEKTPOHOB.

Hanpumep, pia aroma yrnepoga:

XUMnyeckuin 3Hak

3apAag agpa

|
\ v

MopARKOBbIA HOMep — 3 6C
6e

))

2e 4e

T

ObLee YnCIO 3NEKTPOHOB

ik

Yncno anekTpoH

dneKTpPOHHasA cxema aToMa yriepoaa

INEKTPOHHbIE crion

OB Ha CJ10e

OJIeKTpOHHbIE MOJIE/IVI ATOMOB 3/IeMeHTOB I nepuooa:

.
o1

11 +5
5 B¥5¢6

'sFse

%Ne

+10
10&
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CocTaBb  3NEKTPOHHblE
CXeMmbl AnA aTOMOB Crle-
BYIOWMX  XUMUYECKNX
snemenToB Il nepuoga:
docdopa, cepbl 1 xnopa.

OUEHWBAHWE

1. O6bBACHK, KaK pacnpefenaTca 3NeKTPoHbl B aTomMe. CKOMbKO 3M1EKTPOH-
HbIX cnoes B aTomax anemeHToB |, Il, Il nepropa?

Inekmponnvie cxemvl AMOMO8 3INEMEHMO6 Mpemvezo
nepuooa u Hauana yemeepmozo nepuoda. Y snementos III
Hepuosia, OT HATpUA [0 AProOHA, JNMEKTPOHBI pacIpefie/eHbl
1o TpeM cnoAM. Tak ke, Kak 1 y anemenros II nepuopa, npu
nepexofe K KaK/IOMY CIefyolleMy 9/leMeHTY JoOaB/aeTcs 110
OfIHOMY 37IEKTPOHY Ha BHEIIHEM, TPeTbeM CTI0e.

CocraBuM arnekmporHvie cxemvl snemermos 111 nepuoda:

11Na@ ))) 15P@ )))

11e 2e8ele 15e 2¢ 8e 5e
leg@ ))) 16S )))
12e 2¢ 8e 2¢ 16e 2¢ 8e 6e
sALED) ))) ey )
13e 2¢ 8e 3e 17e 2e8e7e
181619 ))) sATEY ) ))
14e 2¢ 8e 4e 18e 2¢ 8e 8e

1 B crydae TUX 37IeMEHTOB Ha BHEILHEM, TPETbeM, 9/IeK-
TPOHHOM CJI0€ MOXeT ObITb He 06oiee BOCBMU 3/EKTPOHOB
(okTeT). AproH, KOTOPHIM 3aKaHUYMBAETCS TPETUIl IHEPUO,
VIMeeT YCTOIYMBYIO 8-9/IEKTPOHHYIO 000TIOUKY.

DJIeMeHTBI Kajnii M Ka/Iblinii HAYMHAIOT YeTBEPTHIII ITepH-
ofi. Y HMX II0 YeThbIpe 9/eKTPOHHBIX C/IOS:

19K ) ) ) ) zoca ))))

19e 2¢ 8e 8¢ le 20e 2¢ 8e 8e 2¢

MBI paccMOTpe/t CTpOeH e IePBBIX IBAAL[ATI 97IeMEHTOB
IIePUONYECKOI CUCTEMBI M MOYKEM 3aMETUTD, YTO CYIeCTBY-
eT OIlpele/leHHas B3aMMOCBA3b MEXJY YVC/IOM 9JIEKTPOHOB
Ha BHEIIIHEM CJI0e 11 YJC/IOM 9/1eMEHTOB B Iepuope. JTa 3aBU-
CUMOCTb OYIeT pacCMOTpeHa B CIefyomieM naparpade.
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2. CKONMbKO 3NeKTPOHOB Ha BHELWHeM Cfloe Y 3NemMeHTOB rnaBHbix nogrpynn I-lll rpynn?
Mpusean npumepbi.

3. CocTaBb 3/1€KTPOHHbIE CXeMbl ANA 31EMEHTOB C MOPAAKOBbIMW HOMEPaMW:
a)1,3,11,19; 6) 4,12, 20; B)5,13;
r)6,14; n)7,15; e) 8, 16; X)9,17.

4. Y Kaknx an1eMeHTOB (13 Kaknx rpynmn v NoArpynn) caMblil yCTOMUMBbIA BOCbMU3IEKTPOHHbIN
BHeLWHWI cnon (oKTeT)?

5. CocTaBb 1 MPOKOMMEHTMPY SIEKTPOHHbIE CXEMbI /11 aTOMOB 3/1EMEHTOB:
a) Be n Ne; 6) Naun G B)NuF.

2.5 CrpoeHmne aTtoma n NonoxeHune

dJieMeHTa B HepVIOAVI'-IECKOI‘;I cncreme
AHanmusupys 97IeKTPOHHBIE CXeMBI IIepBbIX 20 9/1eMEHTOB, KnéﬁgEB%b'E
MBI BUAVIM IEPUOAIYECKOe IIOBTOPEHNE YIC/Ia 9MEKTPOHOB Ha
BHeIIHeM cjoe. Hanpumep, BOJOpoOx, TUTUI, HAaTPUIT ¥ Ka/Init
PACIIOIOXKEeHBI B IJTABHOJ IOATPYIIIIe HEePBOJL IPYIIIIBL, U y HUX
II0 OTHOMY 37IEKTPOHY Ha BHeIIHeM cyoe. OKa3anoch, 4To 'y
OCTa/IbHBIX 97IEMEHTOB 3TOJ MOArpymnbl (pybuams Rb, nesus
Cs n ppannusa Fr) Ha BHEIIHEM 97eKTPOHHOM C/I0€ TaKXKe I10
OJfHOMY 37IEKTPOHY.

® [lonoxeHwe ane-
MEHTa B neprogu-
yeckomn cucteme

® CTpoeHve aToMa

® ANropnT™ COoCTaB-
NEHUNA NEKTPOH-

HOW CXeMbl
Hecmorpss Ha TO, YTO MBI IIOKa He yM€€M COCTABJIATDH
. ® XapaKTepucTuka
9JIEKTPOHHbBIE CXEMbI IJI1 BCEX 3JIEMEHTOB IIEPUOANYECKON
371eMeHTa

CUCTEMBI, MbI BCE )K€ MOYKEM MCII0/Ib30BATh €€ PeJiCKa3aTe/lb-
HbIe CIIOCOOHOCT: y BCeX 3/IEMEHTOB IJIABHOJ IOATPYIIIbI
II rpynmpl Ha BHELIHEM CJIO€ II0 [iBa SIEKTPOHA, Y S7IEMEHTOB
IIT rpynmbl — o Tpu a71eKTpoHa, IV rpymmsl - 1o yeTsipe u
TaK Jjaziee, 10 BOCbMU 3/IEKTPOHOB Y a1eMeHTOB VIII rpymmbl.

Y 371eMeHTOB rnaBHbIX NOAFPYNN YUC/IO 3N1EKTPOHOB Ha
BHELUHeM CJioe paBHO HOMepY rpynnbl.

Hemeranmmdeckye a/1eMeHTbl HAXOJATCA B IIaBHBIX IIOJI-
rpynmax IV, V, VI, VII u VIII rpynn (a TakXKe OIMH HpefcTa-
BuTenb B I rpynne - Bogopop u opun - B III rpynne - 6op).
Hemetannsr comepxar 1o 5, 6, 7 1, COOTBETCTBEHHO, 8 37I€K-
TPOHOB Ha BHEIIHEM CJIO€, 33 VICKIIOYeHMEeM BOJIOPOfia C Off-
HUM 37IeKTPOHOM, TeNA C BYMA 1 60pa ¢ TpeMs 3eKTpOHa-
MI Ha BHEITHEM CJIOe.

Oco60i1 yCTOIUMBOCTBIO OOMANAIOT 3/MEKTPOHHBIE 000-
JIOYKM, COIeprKallye fiBa 9MeKTpoHa (fybmer) — I mepBoro
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C7104 ¥ J/IA1 MOCTIeAYIONMX C/IoeB — 8 9/meKTpoHoB (okTeT). Tak, HEOH, aproH, Kpuil-
TOH, KCEHOH ¥ PaJIOH, Y KOTOPbIX II0 BOCEMb 3/IEKTPOHOB Ha BHELIHEM CJI0€, a TAKXKe
Te/INI C 3aBEPUIEHHBIM JIBYX3/IEKTPOHHBIM C/I0€M ABJIAKTCA MHEPTHBIMU Ia3aMy —
YCTOWMYMBBIMM BEIJeCTBAMM, KOTOPbIE IOYT) HE BCTYNMAKT B XMMUYIECKIE PEAKIIVIN.

Bce ocranmpHble 571eMEHTHI — MeTa/INYECKIE, C Ma/IbIM YUCIIOM 3/IEKTPOHOB Ha
BHEIITHEM CJI0e 9/IEKTPOHHOIT 0007104KM aToMa: 1, 2, pexke 3 wm 4.

Panee MbI mocegoBaTeIbHO pacCMOTPENM NIEKTPOHHBIE CXEMBI IIEPBBIX IBAZILIA-
T 57IeMEHTOB MEPUOANYECKOIl CUCTEMBL. [/ TOTO YTOOBI COCTABIIATD 3TeKTPOHHYIO
CXeMYy CTPOEHN aToMa T000r0 XMMIIECKOro 9/IeMeHTa, pa3paboTaeM MOPSJIOK He-
06XOAMIMBIX JeJICTBIII Ha IIpYIMepe aToMa Cepbl.

AnropuTt™ COCTaBIeHNA 3TEKTPOHHOI CXEMBbI
1. 3anmucepiBaeM IOPSA/KOBBIN (ATOMHBII) HOMep ¥ XMMIYECKIII 3HAaK 9/1eMeHTa:

IGS

2. VkaspIBaeM (B KPY>KOUKe) 3apsAf AMpa, paBHBIN IIOPAKOBOMY HOMEPY:

1S9

3. 3amuceiBaeM obliee YNCIIO 97IeKTPOHOB, PaBHOE 3apsAAy Afpa:

16S

16e

4. V1306paxxaeM 37IeKTPOHHbIE CTIOU C y4eTOM HoMepa nepuopa. Cepa HaXOANUTCS B
III nepuope, 3HAYUT, B aTOME TPY STIEKTPOHHBIX C/IOS:

SE9 ) ))
16e

5. OmperienseM 4MCIO 3N€KTPOHOB HAa BHEIIHEM 37IEKTPOHHOM C/I0€, PaBHOE HOMEPY
TPYIIIBI (/151 971eMEHTOB I7TaBHBIX oarpym). Cepa Haxoputcs B VI rpymne, ras-
HOJ TIOATPYIIIIe, C/IelOBAaTeIbHO, UMEeT 6 3TIeKTPOHOB Ha TPeTbeM, BHELIIHEM CTI0e:

SE9 ) ))

16e 6e

6. 3amicpIBaeM YUCIO 9TEKTPOHOB Ha epBOM (2€) 1 Ha BTopoM (8€) crmosx:

WS ) )
16¢ 2¢ 8¢ 6e
7. Ecmy 4mcio aneKTpOHHBIX C/oeB OO/blie TPeX, TO YNUCIO 37IEKTPOHOB Ha IIpef-

IMOC/IEAHEM C/I0€ BBIYMCIAEM IIO PA3HOCTU MEXOY O6H_U/IM YMCIOM IJIEKTPOHOB I
9UCJIOM 9JIEKTPOHOB Ha NPYI'MX C/I0AX (HepBOM, BTOpOM I BHeHIHeM).
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Hanpumep, pna xanms:

WKE19 ) ) ) ), X=19-(2+8+1) =38
19¢ 2¢ 8 Xe 1e
CrenoBarenbHO, Ha MPEANIOCIENHEM CIIO€ Y Kanus 8 3/IeK-
TPOHOB.
SJIeKTpOHHaH CcXeMa aToMa Kaanmsd:

WK@ ) ) ))
19e 2¢ 8¢ 8¢ le
Tenepb, Korfia Mbl IIO3HAKOMIIUCH CO CTPOEHMEM aToMa
U pacipefie/ieHNeM 9/IEKTPOHOB II0 C/IOSAM, Mbl MOXKEM CKa-
3aTh, YTO Y KaXKJIOTO 37IEMEHTA €CTb CBOM TOYHbIE KOOP/VHA-
Tbl B INEPUOAMYECKON CUCTEME: NOPANKOBBI HOMEP, HOMeEp
nepuofa, HOMEp IPYIIIbI M ONpefieNieHHas nogrpynna. Bmecre
B3ATbl€, BCE OHM COCTABJIAIOT MOTIOKEHNE S7IEMEHTA B IIEpPYO-
IUMYeCKOI CUCTeMe.
OxapakrepusyeM XMMUYECKIIT 97IEMEHT T10 IOJIOKEHNIO B
NIEpUOANYECKOI CUCTEME.

XapaKTepMCTIIIKa 3NieMeHTa yrnepopa
Mno ero noJjioXKeHuio B I'IEleIOAIlI‘-IECKOﬁI cancTeme

Anroputm
1. Ha3BaHue anemeHTa 1. Yenepoo
2. XMNYecKui 3HaKk 2.C
3. MopagKkoBbIn HoMep 3. [lopAdkosbili Homep 6
4. Mepvioa 4. Il nepuod
5.Tpynna, nogrpynna 5.IVepynna,
2/1asHas nodzpynna

6. OTHOCUTENbHAA aTOMHas Macca 6.A(C)=12
7. MeTann nnm Hemetann 7. Hememann
8. CTpoeHue aToma: 8.

a) 3apag agpa: a) +6;

6) uMCno NPOTOHOB 6) 6p;

B) UNCNO HENTPOHOB B) 671;

I) YACSIO SNEKTPOHOB r) 6e

[) pacnpegeneHie 3MeKTPOHOB n o))

Mo cnoAm 2e 4e
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PaocoTa
B rpynne

OLUEHWBAHWE

68

1.

4*,

Bbibepu BepHble yTBEPXKAEHUS:
a) YuCIo 371eKMPOHHbIX C/I0E8 8 AMOMe pasHO HOMEpPY 2pyNnNbl;

6) YUCI0 371eEKMPOHO8 HA BHEWHEM C/I0e PABHO HOMEPY 2pynnbl
015 8Cex 3/1eMeHmMo8 2pynnui;

B) 0/19 3/1eMeHMOo8 2/1d8HbIX N002PYNN YUC/IO BHEWHUX 3/1eKmpo-
HO8 pasHo Homepy 2pynnebi;

r) wucno snemesmos 8 I, Il u lll nepuodax pagHo makcumaneHoMy
YuCsTy 371eKmpOHO8 HA BHEWHEM CJT0€.

HasoBu meTannuueckue snemeHTbl rnaBHbix nogrpynn -1V
rpynn. CKONbKO Y HIX 31€KTPOHOB Ha BHeLLHeM cfioe?

Ha3oBun HemeTannmyeckre snemeHTbl rnasHbix noarpynn i, IV, V,
VIn VIl rpynn.

Bce anemeHTbl NOOOYHBIX noarpynn ABNAKTCA MeTa/NTNYECKNMN
n cogepkat oavH i1 ABa 3N1E€KTPOHA Ha BHELWHEM Cnoe. Haingn
nxs nepmop,mquKoM cncTeme n Hasosu.

Kakylo nHbOpMaLMio O CTPOEHUM aTOMa MOXHO MONy4YnTb 13
MepUOANYECKON CUCTEMBI XUMNUYECKUX SNIEMEHTOB?

HekoTopbin atom cogepxut 15 anektpoHos. Onpegenu 3apag
A4pa 1 NopALKOBbI HOMEP 3TOro 3eMeHTa B Neproanyeckon
cncteme. HasoBu anemeHT. Kak pacnpefensatoTca 3MeKTPOHbl B
ero obonouke?

O61bACHM, Kakne NopAAKOBble HOMEpPA Y 3NeMEHTOB d-8, eC/IN Ha
BHELUHEM 3/IEKTPOHHOM C/10€ YMC/0 3/1eKTPOHOB PaBHO:

a)l; 6) 6; B) 7.

YTo 06pasytoT 3Tv anemMeHTbI:

a) rpynny; 6) noarpynny; B) nepuog?

Monb3yacb cxemow M3 maparpada, oxapakTepusyi No Nonoxe-
HWIO B NEPUOSMYECKON CMCTeME ClielyIoLL/e SNIEMEHTbI:

a) BOAopog; 6) HaTpwiz; B) a30T;

r) Kucnopog; 1) Kanbuum; e) xnop.

® OnpegenuTe, Kakue BEAWYMHBI U3 TOPU3OHTANbHbIX M BEPTUKAMbHBIX
Py6pVIK TabnuLbl (cmp. 69) paBHbl Mexay Coboi.

V13 6yKB NPpaBMNbHbIX OTBETOB Bbl CMOMKETE MONYYMTH Ha3BaHME XVMMUYECKO-
r0 3M1eMeHTa, Briepable 06HapyrKeHHoro Ha ConHLe.



[Tonoxcerue anemenma
8 nepuoduyeckoli cucmeme
Cmpoexue amoma -
[TopAdkoabIl Homep Homep
HoMep nepuoda 2pynnel
3apAn Anpa r a W
Yucno npoToHoB B Agpe e y K
Yucno aneKTpoHoB n M C
Y1CN0 3NEKTPOHOB Ha 0 . y
BHELLHEM croe
Y1CO 3NMEKTPOHHBIX y
Y 7 A
CoeB

u OnpenenvlTe, B [1aBHbIX NOATPYNNax Kakux rpymn nepmoumqecmﬁ cncre-
Mbl HAaX0ATCA 3/1EMEHTHI C M306paH(EHHbIMVI B TabnuLe 3J1eKTPOHHbIMM CXe-
MaMmu.

KnioyeBbIM C1IOBOM ABAAETCA Ha3BaHMe O[HOM 13 3/1eMEHTapHbIX 4aCTWL.
BrnLumTe 3HaKM XMMUYECKMX INEMEHTOB BMECTO TOYEK.

JInekmpoHHble cxembl pynnel
amoMog 3/1eMeHmos | [ IV V Vil
e i W W 3 A 0
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KJTIOYEBDIE
CJIOBA

® BaneHTHOCTb

® [locTosiHHaA Ba-
NEHTHOCTb

® [lepemeHHasn Ba-
NEHTHOCTb

® Bbicuias BaneHT-
HOCTb

® Hu3wan BaneHT-
HOCTb

® BaneHTHble anek-

TPOHDI

Sayapp OpaHkneHg
(1825-1899)
AHIANACKNIA XUMUK. B
1852 ropy BBen noHATrE
COeOUHUMesIbHAs cunda.
[lo3xe 3T0 CBONCTBO
aToMa CTa/u Ha3bIBaTb
8a7IHMHOCMbIO.

™ 1

D &
E:-‘Jg«,3anomuvne!
I

Bopmopon wumeer nocro-
AHHYI0 BaneHTHOCTDb |, a
KNCIIOPOA — MOCTOSHHYHO
BaNieHTHOCTD |l.

2.6 [loHATMe 0 BaNeHTHOCTW 3JIEeMEHTOB

[To3HaKOMUBILNCDH C TeM, KaK paclpefeNATcsa 3NeKTpo-
HBI 110 C/I0SIM B aTOMaX Pa3/lINYHbIX 37IEMEHTOB, Mbl CHIe/Ia/IN
IIepBbIl BOXKHBII IIAT K TOHMMAHUIO TOTO, KaK ATOMBI CBA3BI-
BAIOTCS MeX[y cob6oit. CenaeM ellle 1Iar B 9TOM Hallpabie-
HUIL.

ITpu u3y4eHnn cocTaBa CI0KHBIX BELIECTB YIE€HbIE BBIAC-
HJIY, 9TO JPYT C [PYTOM COEAMHAETCA CTPOTO ONpefieleHHOe
U LIeJI0€ YMCII0 aTOMOB.

CBOWCTBO aTOMOB OHOTO d/IeMEeHTa NPNCOeANHATb CTPOro
onpepeneHHoe YNCI0 aTOMOB APYroro 3fieMeHTa Ha3blBa-
eTcA 8a/IeHMHOCMbIO.

BanenTHOCTD BbIpayKae€TCA LE€/IbIM 9VC/IOM U 3allMIChIBA€T-

s pUMCKOIL POt Hajl XMMIYECKUM 3HAKOM 3JIeMEHTA.
I II
3amuch H u O umraercsa Tak: «BanmeHTHOCTb Bomopopa

paBHa efguHMIE (OFHOMY), @ Bal€HTHOCTb KMCTIOPOJA PaBHA
IIBYM», U «Boopoy ofHOBaleHTEeH, a KMCIOPOJ, IByXBa/eH-
TEH».

[Ipn o6pasoBaHUM BeIeCTB aTOMBI CBSI3BIBAIOTCA JPYT
C JIPYTOM 3a CYeT B3aMMOJEJICTBUA BHEIIHUX 3/E€KTPOHOB.
ITosToMy BaZeHTHOCTb 3/IEMEHTA CBA3aHA C YMUCIOM BHeNI-
HYIX 9/IEKTPOHOB, KOTOPOE JI/IS1 37IEMEHTOB IJIaBHBIX IOATPYIII
PaBHO HOMEPY I'PYIIIbL. JNIEKTPOHDI BHEIIHETO 371€KTPOHHOTO
CTI05 Ha3bIBAIOT TAKXKE BA/ICHIMHbIMU ITIEKMPOHAMU.

BaneHTHOCTD MOXXeT OBITb MOCIMOAHHOU U hepemeHHO.
Tak, kucnopogn Bcerja iByXBa/eHTeH, BOJOPOJ, — BCEITIA OJJHO-
BaJIeHTEH; META//Ibl IJIaBHOJ IOATPYIIIbI II€PBOil TPYIIIbI —
OIHOBAJIEHTHDI, BTOPOJI TPYIIIBl — BCEIfla IBYXBAJIEHTHBI U

T. IO. B To xe BpeMA C€pa MOXET MIPOABJIATH NNEPEMEHHYIO Ba-
II IV VI

JIEHTHOCTD, PaBHYIO IBYM, 4eThipeM u mectu (S, S, S), xeneso —
I 1

BanmeHTHOCTD 11 1 III (Fe, Fe) m 1. 1.

[To 3HaYeHMI0 BaJIEHTHOCTb MOYKET TaK)Ke OBITH Bbicuiell
n Huswell. Boicuas (makcumanvHas) BaleHTHOCTb 97IeMeHTa
paBHa HoMepy rpynmnsl. Hampumep, cepa HaXoguTCs B IVIaB-

HOJ IIOATPYIIIE LIECTON TPYIIBl M IPOABIAET MaKCUMalb-
VI

HYI0 BaJIEHTHOCTb LIeCTh (S), YITIEpOZ — B YeTBEPTOII IPYIIILE,
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%
VIMeeT BBICLIYIO BalleHTHOCTD deThIpe (C), pocdop - B mATOM
Vv

TPYILIIe, BBICIIAsI BaJIEGHTHOCTD — 11ATh (P).

Kuncnopop u ¢rop SBISIOTCS UCKTI0OYEHNEM U3 ITOTO TIpa-
BIJIA Y HE NPOAB/IANT MAaKCYMAa/bHYI0 BaJIEHTHOCTD, PaBHYIO
HOMepY TPYIIIBL

Hemerannpl MOryT mpoABAATH BaJe€HTHOCTb, PpaB-
HYI0O Pa3HOCTU «B80CeMb MUHyC Homep 2pynnovl». Takasd Ba-
JIEHTHOCTDb HAa3bIBaeTCs Hu3uiel (MUHUMANbHOLL) edneHm-
Hocmoto. Hampumep, cepa MMeeT HU3LIYIO BaJeHTHOCTb
mBa (8 — 6 = 2), xop - BaJeHTHOCTb ofuH (8 - 7 = 1),
KUCTIOPOZl — BaJIeHTHOCTb 1Ba (8 - 6 = 2), drop - onuH
8-7=1).

Kak mpaBuio, y 311eMeHTOB 4eTHBIX IPYII 3HAYEHUA Ba-
JIEHTHOCTY Y€THbIE, @ HEYETHDBIX IPYIII — HEUETHBIE. J/IeMEH-
TBI II€PBOJi TPYIIIIBI IPOABIAIT BaJIEHTHOCTD OJVIH, 3/IEMEHTBI
BTOpOI1 IPYIIIbI — JBa, TPETbEN TPYINIbI — TPU; B YETBEPTOIN
TpyIIle Ba/JeHTHOCTb YeTbIpe U [Ba, B IATOIl — IATb U TPMU,
B ILECTOM — LIECTb, YEThIPE U [IBA, & B CEIbMOI — CEMb, IIATb,
Tpu ¥ OfivH. [lajblile Mbl y3HaeM, 4TO M3 9TOTO IIPABU/IA TaKXKe
BO3MOXKHBI HEKOTOpbIe McKIoueHnsa. Hanpumep, a3or, momu-

.3anomHuTe!

- BaneHTHOCTD - CBOW-

CTBO aTOMOB OJHOrO
3NeMeHTa  Mpucoepw-
HATb CTPOro onpepe-
NeHHOe YWCNo aTOMOB
APYrvX 2N1eMEHTOB.

- Bbiclias BaneHTHOCTb
(maKcumanbHasa) sne-
MEHTa paBHa HOMepy
rpynmbl.

« Huswas BaneHTHOCTb
(MMHMUManbHaa) (onAa
HeMeTannoB.) paBHa
pa3HoCTM «B80CEMb
MUHYC HOMep 2pynnbi».

- [locToAHHaA BaneHT-
HOCTb:

(I | O I R
H O L Na K F

[ | | R [
Mg Ca Ba Zn Al
- MepemeHHaA BaneHT-

HOCTb:

MO 3HA4YEeHMI1 BaJICHTHOCTYU OAVH U TPY, TAaKXKe uMmeeT BajeHT- I v
HOCTb JIBa U YeTBIpE. CuFe >
3HaueHMA BO3MOXKHOI BaJIeHTHOCTY HEKOTOPBIX 3/IEMEH- W l:\ll’ W ”IF',V
TOB IIPeJICTaB/IeHbI B mabnuye 2.1. Il, IV NIRA
@ cl
Tabnuya 2.1. BaneHTHOCTb HEKOTOPbIX XUMUYECKIX 3/1eMEHTOB
BaneHmHocmeb Xumuyeckue snemeHmel BaneHmHocme Xumuyeckue snemeHmel
[ H, Li, Na, K, Ag, F v Si
Il 0O, Mg, Ca, Ba, Zn NnvV P
Il Al 1,11, 10, 1V N
Inll Cu I, IV, VI
il Fe I, 11, V, Vi d
hnlv C
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KJTIOYEBDIE
C/I0BA

® buHapHble coeaun-
HeHuA

® EanHmnua BaneHT-
HOCTW

e MonekynapHble

bopmyrbl

OUEHWBAHWE

6.

Cdhopmynupyih onpepeneHve NOHATUA 8asleHM-
HOCcme.

Hannwn Xxnmmnyecknin 3Hak 1 3HayeHue BaNeHTHOCTWU ANns ne-
MEHTOB: BOAOPOAa, NNTUA, HAaTPWUA, KalnA.

Onpeneny MHUMAnNbHYIO (HU3LLYI0) BaNIeHTHOCTb /1IEMEHTOB:
a) dTopa mxnopa;  6) Kncnopopa u cepbl;

B) a3oTa n pocdopa; 1) yrnepona n KpemHus.

Hazosu nATb anemenToB Il v [l neprogos, npoasnaoLmxX:

a) MOCTOAHHYO BaJIEHTHOCTb; 6) NepemMeHHYIo BaIEHTHOCTb.

YKaXkn BbICLIYI0 (MAaKCMManbHYI0) BaneHTHOCTb anemeHToB |-V
rpynmn, CoefiMHVB MOMapHO NVHUAMM NOAXOAALIME 3HAYeHUA 13
NPOTMBOMOJIOXKHBIX PSAOB

Homep 2pynnei: | Il ] v Vv vl Vi
Boicwas sanenmHocme: |l \' I | \ v Vil

Bbl6epy MUHMManNbHbIe 3HaYeHVA BaSIeHTHOCTY 3IEMEHTOB FNaB-
Hbix nogrpynn IV-VIlI rpynn (HemeTannos), coeanHAA NNHUAMN
cooTBeTCTBYtoLWMe Lndpbi:

Homep 2pynnei: v \Y Vi Vi
Boicwas sanenmHocme: Il Il | \Y

KaKkune 3HaueHnA BaIEHTHOCTM (YETHbIE UM HEYETHbIE) XapaKTep-
Hbl 419 3/IEMEHTOB:
a) YeTHbIX rpynn; 6) HeueTHbIX rpynn?

BaneHTHOCTb KaKMX 371EMEHTOB He COBMafaeT ¢ HOMEPOM rpyn-
mbl:
a)F; 6)S; B) O; r) Na; o) C?

2.7 bBuHapHble coeagnHeHus. OnpepeneHne

BaJIGHTHOCTU 3/IeMEHTOB N0 XMMuye-
ckon popmyne

COC,IH/IHCHI/IH, KOTOpbIE COCTOAT U3 IBYX XMMIYICCKIX /1€~

MCHTOB, Ha3bIBAKOTCA 6MHaprlMu COCOUHEHUAMIU.

3HaveHue BA/JIEHTHOCTHU, paBHOe 1, cuurtaercs eduHuueli

B8AJIEHMHOCMU.

O6uiee YNCNO eANHNL, BaJIGHTHOCTU 3/1eMeHTa B GMHapHOM
COeANHEHNN PaBHO NpPOU3BEfEeHUNI0 3HAYEHUSA BaJIEHTHO-
CTW Ha YNCNI0 aTOMOB AAHHOrO 3/IeMeHTa.

B xmmmyeckoit ¢popMysne 4MCIO eAVHUI] BaJeHTHOCTH

BCEX aTOMOB OJJHOTO 37IeMEHTa JJO/DKHO OBITH PaBHO 001ie-
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MY YMC/Ty €IVHUL, BaJIECHTHOCTY BCEX aTOMOB JIPYTOIO 371e-
MEHTa.

Ha ocHoBe aToro mpasuia, eciny U3BeCTHA BaJIeHTHOCTD
OJJHOTO 9/IEMEeHTa, TI0 XMMUYeCKoil GOpMYy/Ie MOXHO OIpese-
JINTDb BaJIEHTHOCTD JPYTOTrO 9/IEMEHTA.

Hnsa ompeneneHus BaeHTHOCTYM 3/1eMEHTA C ITOMOIIbIO
XVIMIYECKOIT (pOpMY/Ibl HeOOXOAVMMO BBIIOTHNUTD C/IEAYIOLIVie
TeiCTBUSL:

1. 3amucpiBaeM XMMMUYECKyI0 GOPMYITY 1 YKa3bIBaeM W3-
BECTHYIO Ba/ICHTHOCTD 3/IeMeHTa (Hampumep, A1 BOZOPOLa —
I, a pns xucnopopa - II):

1 1 1I 1I I

CH, H,S SO, SO, P,O,

2. Omnpenensiem o01ijee YNCTIO eIVHUL] BAIEHTHOCTY JlaH-
HOTO 97IeMeHTa: YMHOXKaeM BaJIeHTHOCTb Ha MHJIeKC (ec MH-
JIeKC He 3aIJCaH, OH PaBeH efHMIe):

4 2 4 6 10

I I II II II
CH, H,S SO, SO, P,O,
3. Haxopum HeM3BECTHYIO BaJIeHTHOCTD JIPYTOTO 37€MeH-

Ta: 0011ee YNCIO eNVHNAL] BAJIEHTHOCTH JeNUM Ha MHJEKC 3TO-
ro sneMeHTa. IIpocTaBisgeM BaleHTHOCTb HAJl 3HAKOM 3TOTO

JJIEMEHTa:
4 2 4 6 10
IVI I 1I IVII VIII V 1I
CH, HS SO, SO, PO,

MO>XHO BBITIONTHUTD BBIYMCTIEHNA BaIEHTHOCTY U APYTUM
crioco6om. Hanpumep, ana P,O, un SO,.

II II vV 1 Iv 1I
p,Jo, s |o, P,|0, s|o,
10‘10 4‘4 10‘10 4‘4
B HasBaHMAX BemecTB, 0Opa3OBaHHBIX S/MEMEHTAMM C

IIepEMEHHOI1 BaJIEHTHOCTBIO, B KOHI[e B CKOOKAaX YKa3bIBalOT
PUMCKYI0 IMQPY, KOTOpasi IIOKA3bIBAeT BaJIEHTHOCTD JJAHHOTO
37eMeHTa B 9TOM coefuHeHMu. Hampumep, HasBaHue Belle-
ctBa SO, «okcup cepsl (IV)», untaeTcs Kak «OKCUJ, Cepbl — de-
ToIper; i SO, «okcng cepsl (VI)», unTaetcs «okcup cepsl —
IIECTb».

" 3aTEM
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[MpuBeav nprmep ofgHoro
XVMWNYECKOTO  3IeMeHTa
C MOCTOAHHOW BaneHT-
HOCTbIO, @ APYroro ane-
MEeHTa — C nepemeHHoNn
BaJIEHTHOCTbIO.
Monpobyit  06bACHUTDL
B3aVIMOCBA3b MEX[Y 3Ha-
UeHMeM BaNeHTHOCTU W
NONOXEHNeM  3riemMeHTa
B Mepuofmnyeckoin cucre-
me.

B

D &

g

Borumcnenne BaneHT-
HOCTY TI0 XMMIYECKOI

S 3anomHure!

dopmyne

v I~
=( P, .
10 =10



OUEHWBAHUWE

1.

O6bACHU, KaKUM 06Pa30M MOXHO ONpeseNnTb
BaJIEHTHOCTb 3fIEMEHTA MO €ro MOJSIOKEHUIO B MEepPUOLMYECKON
cncTeme.

Kakune snemeHTbl MMEKT MOCTOAHHYID, a Kakue — MepemeHHYyo
BaJIEHTHOCTb?

B kaxzow xumuyeckon dopmyre, 3Has BafleHTHOCTb KUCIOPOaa,
onpefeny BaIeHTHOCTb BTOPOrO df1eMeHTa:

a) H,0, CO,, Si0,, N,O,;

6) P,0,, 50,, C,O,;

8) CO, NO, MnO,.

Bbluvicnm otHocuUTENbHbIE MONeKynApHble MaCCbl 3TUX BELLECTB.

Bblumciv BaneHTHOCTb 371eMEHTOB B GOPMYax UX COeLUHEHUN C
Kncnopopom:

a) CO, Ca0, P,0,, P,0;
6) N,O, NO, N,0,, NO,;
B) SO,, SO, C1,0,, C1,0.

Kakoe uncno AenaeTca onpenenaowmnmM 4 BaNeHTHOCTW: HOMepP
rpynnbl unn Homep neproga? Mpoutn Gopmynbi.

Onpepenu BaneHTHOCTb 311EMEHTOB B GOpMysiax X BOJOPOAHbBIX
CcoefViHEHNIA:

a)CH,; 6) NH,; B) PH;;
r) H,0; p) H,S; e) HF;
x) HCl; 3) HBr; n) HI.

npO‘-ITVI ¢0pMyﬂbI. [na BewecTB 2-e BbIYNCAN OTHOCUTESNIbHbIE
MOJieKynAapHbie Maccbl.

W B Kawoi rpynne 6yHapHbIX COBAMHEHA HalaW CTONBUK/PAL, COCToR-
LLMiA M3 TPEX GOpMyJ, Fie CyMMa BaNEHTHOCTElA 3/1EMEHTOB paBHa:
a) 14;6) 17.

a NaO Ca0 A0, 6 CH S0, PO,
NO HO PO, M0 SO,  CLD,
o, CLo, 0 PO, HS  NH,



2.8 CocraBneHmne xumuyeckux ¢popmyn no
BaJIGHTHOCTU

MBI yXe 3HaeM, KaK CYMTaTh oOliee YNMCIO eNMHNI] Ba-
JIEHTHOCTH JIS1 KQXKZIOTO 97IeMEeHTa B popMysie OMHAPHOTO CO-
eVIHeHVsI: HaJl0 3HAYeHe BaJleHTHOCTY 97IEMEHTa YMHOXMUTD

IVII
Ha ero mHAekc B ¢opmyne. Hanpumep, mna SO, ato umcio

paBHO 4 (4 + 1 = 2 - 2). Haumenbiuee o61ee kparHoe (HOK)
s 3HadeHus BanmeHTHOCTH cepol (IV) u xkucnopoza (II) Tak-
JKe PaBHO 4.

Takum 06pa3om, 3Hast BalleHTHOCTb [IBYX 9/IEMEHTOB, BXO-
IAIVMX B COCTaB MOJIEKYJIBI, MOXXHO BBIYMC/IUTD VHJIEKCHI, TO
€CTb COCTAaBUTh XUMUYECKYIO GOPMYIY.

Jlis ompeyenieHnsT MHIEKCOB TPU COCTABIEHUN XUMIYe-
CKOJI (OpMy/IBl HEOOXOVIMO BBIIONHUTD CENYIOLIVe Aeli-
CTBUSA:

1. amucpiBaeM psOM 3HAKVU XMMIYECKUX 37IEMEHTOB, 13 KO-
TOpBIX OyzeT cocTaBeHa popmya:

PO PO SO SO HCI CO CH
2. Han 3HaKaMM 3aIlIMCbIBA€M BAJICHTHOCTU 3JIEMEHTOB:

i Vi IVII VI I' 1T IO IVI

PO PO SO SO HC CO CH

3. IlpeBpamiaeM 3sHavYeHME BAaJE€HTHOCTM OJHOTO 3/IEMEHTA B
uHJEKC apyroro. Vagekce! numiem apa6CKI/IMI/I uM(bpaMm-
I 1I vV o IV I VI 11 IV 1

0 7@ S0 30 mA Co cp
4. CoxpamaeM MHIEKCH TaM, I7e H606X0,I[I/IMO. I[}Lq 8204,
5,04 n C,0, MHOEKCH MOXKHO COKpPAaTUTb Ha 2, B Pe3yJlb-
Tare 4ero nonaydaem: S,0,, §,0, u, coorercrtBenno, C,0,.
Vcxmovaem u3 3ammcy nu¢psl 1 (Tak Kak MHEKC, PaBHBII

e[lMHNIIe, He 3aMUCBIBACTCA) U MONTy4aeM KOHe4YHble op-
MYJIBI:

PO, PO, SO, SO, HCl CO

5. IIpoBepuM, IpaBUIBHO /1Y COCTABIEHBI (GOPMYIIBL:

a) yMHO)KaeM 3HayeHMe BaJIeHTHOCTHM 37IeMEHTa Ha €ro
VIHIEKC U TIOTy4aeM obliee YMCIO eAVHNI] BaleHTHOCTY JaH-
HOT'O 37IEMEHTA;

CH,
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CocTaBneHue xmmm-
Yyeckoi popmyrbl o
BaJIEHTHOCTHN

CH,

MpoBepka

II
Os

v
P2

5-2:10‘ 2-5=10



Onupascb
XUMUW U STVKWM, UCMPaBb
obpalleHre K oduumaH-
Ty 3TUX YUEHUKOB:

Ha 3HaHuA

— Xouy, utobbl
Bbl MHe NpUHeC
(TakaH XON0AHoI

BogbI!

=~ Jlaitte MHe,
noxanycra,
(TaKaH ¢

al-gga-o!

6) HOBTOpsIEM OIEpPALIO /i1 BTOPOTO JIEMEHTA, JO/DKHA
HOTY4YUTHCA Ta XKe BeNNYMHA.

Hanpumep:
\Y% II
PZ OS
5-2=10 | 2-5=10

KOF}Ia BbI HaY‘II/[Ter COCTaBJIATDH (bOpMY}IbI, BCE€ TN OIIe-
pauuu Oyznere JieaTh B yMe.

6. HasrpiBaeMm BelecTBa:

P, 0O, - oxeug pocdopa (III), P, O, - oxcng pocdopa (V),

SO, - oxeug cepet (IV), SO, - oxeup cepsr (VI),

HCI - xnoposogopoz, CO - okcup yrnepopa (II).

YT06BI IPOYNTATH XMUMIIECKYIO GOPMYITY, CHaYajIa Ha3bl-
BaeM 3HaK, a 3aTeM MHyekc. Hampumep:

P, O, - ms-pgBa-o-tpu; P, O, — m3-gBa-o-nare; SO, - ac-o-
nBa; SO, - ac-o-Tpu; CO - 119-0; HCI - am-xsop.

Xumndeckyie GOpMYIBI — 3TO YC/108HOe BBIPaXKEHMe CO-
CTaBa MOJIEKY/T BEIeCTB, I03TOMY HEOOXOAMMO y4eCTb, YTO
YTeHVEM XMMWYeCKMX GOpMY/ Helb3sl MOAMEHATh Ha3BaHUSA
camux BemecTs. Hanpumep, Henb3s ckasarb: «Mbl iy am-
7iBa-0», TOBOpUTCs: «MbI ity Bogy». Ha ypokax Xumum Mbl
Hay4YJMCSl He TOJbKO YUTaTh XuMudyeckue (OpMYIbl, HO 1
IIPaBU/IbHO HAa3bIBAaTh BEIECTBA 110 9TUM GopMy/IaMm.

Taxoke crieyeT pasanyath HOHATUS HPOCINOE BEU4ECTNIBO UL
xumuneckuti anemerm. Korga roBopst: «JenmoBex AbIIINT KiC-
JIOPOZOM BO3JYXa, @ PBHIOBI BIUIAT KVICIOPOJIOM, PaCTBOpPEH-
HBIM B BOJIe», IMEIOT B BUJY MPOCIOE BEU4eCteo KUciopoo,
MOJIEKY/IBI KOTOPOTO COCTOSIT M3 JBYX aTOMOB XMMMYECKO-
ro s7eMeHTa KMCIopopa. VI Hao6OpoT, KOrfa CKasaHo, 4YTO
«KUCTIOPOJ, BXOAUT B COCTAaB BOJBI», IIOJPA3yMeBaETCs XMMM-
YeCKUIl 97eMeHT KUCIOPOJ, OIVMH aTOM KOTOPOTO BXOAUT B
coctaB Moyekyibl Bogsl H,O.

* Ba/IeHTHOCTb — 9TO CBOJCTBO HE TOJIBKO aTOMOB, HO U
HEKOTOPBIX IPYIIII aTOMOB.

Hanpumep, pyBefieHHbIe HIDKE TPYIIIbI MMEIOT CTIeRYI0-
I[Ji€ BaJIEHTHOCTI:

I I II
(OH) (NO,) (SO,)

II
(CO;)

II
(SO,)

I
(PO,)



OUEHWBAHWE

1.

*5.

Kakyto MHbopmaL o MOXHO MOMYUYNTb MO XMMUYECKON Gpopmyrie:

a) Bogpbl H,0; 6) okcmpa yrnepoga (V) CO,.

YunTbiBas, YTO BaJIEHTHOCTb 3fIeMeHTa paBHa Pa3HOCTU (8 — HOMep rpynMbl), COCTaBb XUMK-
yeckme GopmMysbl coeiHEHNI C BOROPOAOM ANA HemeTannmyeckmx anemenTos Il v lll nepuo-
[0B:

a) rnasHbix nogrpynn Vlu VIl rpynn;

6) rnasHbIx noarpynn IV 'V rpynn (Bogopog CTonT Ha BTOPOM MeCTe, B BUAE NCKMOUEHNS).

MpouTty dopMmynbl 1 HA30BM BeLLECTBa.

CocTaBb xummnueckme Gpopmynbl COEAUHEHNI C KNCOPOAOM (OKCMAOB) ANA 3N1EMEHTOB rNaB-
Hbix nogrpynn: a) IV; 6) V; B) VI; r) VIl rpynn. MpouTn dopmynbl 1 Ha30BM BellecTBa.
lpumeyaHue: BbiCLLIAA BaNIEHTHOCTb 3/1IEMEHTOB PaBHa HOMepPY rpynbl.

Cocrtaeb ¢0pMyﬂbI aiepyowmx CoeAMHEHMI NO 3HAYEHUAM BaNEHTHOCTUN 3JIEMEHTOB:

m o Vol m o1 m o
a P d P cl P Br P
v oI v o m | Lo Lo (|
6) C H Si H N H H O H S H Se
([ o1 (I L1 I vl Il
B) HF H H Br H | ao ao
1o o m o v o Vo
rn NO N O N O N O P O
no v o v o v vl
n CO co Si O S O S O

Mpouti 371 popmynbl. Bblumnciv oTHOCKTENbHbIE MONEKYNIAPHBIE MACcChl TPEX BELLECTB, Me-
IOLLUX Pa3Hble NHAEKCDI.

CocTaBb GpopmyIibl COEAUHEHWIA C y4aCTMEM FPyNN aTOMOB No 06pasyy:

3 3
1] | L] |

O6pasey: Al OH —— Al (OH), — ruppokcung anommHus
] I ] I m I I I I 1 mn |

a) Cu 6I\-I Fe O,Itl Fe O,I\-I Zn 6I\-1 Pb O,I\-i Cr 6T-I
I /I\ I /ﬂ\ | /II_\ | ,II\ | ,II\ | /ﬁ
6) H NO, H SO, H SO, H CO, H SiO, HPO,

6. CocTaBb 06ume Gopmynbl coeguHeHun Hemetannos IV, V, VI, VII rpynn ¢ knucnopogom
(oKCcnIoB), ecnm N3BECTHO, YTO B ITUX COEANHEHUAX SNEMEHTbI MPOABAAIOT BbICLLYIO BaSIEHT-
HOCTb:

Mpynna v Vv Vi Vil
Bbicluas BaneHTHOCTb ? ? ? ?
Obuwas dopmyna RO RO RO RO

O6bACHY, B KaKx Clyyanx peyb MOET O MPOCTOM BeLLeCTBE, a B KaKUX — O XMMUYECKOM 3rie-
MeHTe Kncnopoge:

a) KNCNopog BXOAWT B COCTaB BO3AYXa;

6) UenoBEK 1 KNBOTHBIE AbILLIAT KUCIIOPOAOM BO34YXa;

B) KNCNOPOZ BXOAWT B COCTaB BOAbI;

r) KNCIIOPOA PacTBOPAETCA B BOAE, M AbiLIaT pbibbi;

1) KNCopog BXOAMT B cOCTaB okcraa pocdopa (V).
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PacoTa
B rpynne

KNIOYEBBIE!O
CNIOBA

® Xnumnyeckas cBs3b

® Tunbl XMNYECKOM
CBA3N

® YCTONYMBbIN SN€eK-
TPOHHbIN CNOW

m Cepa (1) M3BECTHA Yen0BeKy elLie C APeBHOCTW. 3TOT HeMeTann BCTpeYa-
eTCA B NPUPOAE B CBOBOAHOM COCTOAHWM (2), BXOAWUT B COCTaB NPUPOAHBIX
MIHEPANOB (3), TaKUX KaKk NUPWUT — coeanHeHme cepsl (4) ¢ wenesoM. Cepa
(5) NpMeHAETCA [NA NPUrOTOBAEHWA Ma3eit oT YecoTki. Cepy (6) crruraloT
B nogBanax, nony4as okevg cepsl (1V) (7), KoTopbi ABAAETCA 3QEKTUBHBIM
CPEICTBOM MPOTUB MECEHN.

BribepuTe rpynny NpaBusbHbIX OTBETOB K YTBEPHAEHUAM, B KOTOPbIX MAET
peyb:

- 0 XMIMMYECKOM 3/1EMeHTE Cepa, a He 0 NPOCTOM BeLLeCTBe:

al23 6)3,4,7; B)1.2,6 357

- MPOCTOM BELLIECTBE Cepa, a He 0 XUMUYECKOM 3NIeMeHTe:

al,234 61,357 B)1,2.5,6.

m CoctaBbTe GOPMyMbI YeTbIpeX MPOCTLIX M YETBIPEX COMKHBIX BELLECTB M
npoaHanuanpyiTe nx. Kaxkyio MHOpMaLMI0 MOMKHO MOAY4MTh MO 3TUM (op-
MynaM? Ha 0CHOBaH#M Yero Bbl MOMeTe YTBEPHAATb, YTO AaHHOE BELLECTBO
ABNAETCA MPOCTBIM WA CIIOMKHBIM?

*m CoCTaBbTe XVMUYECKIE GOPMYJTbI 1O BANEHTHOCTM.

1 VIl VI [ I 1l V-l
a. FeOH | SO | SO 6. HSO, | Ca0 | SiO
] VIl VI 1 VIl VI
HPO, | PO Clo ALOH | NO PCl
(I VIl [l VI Il VIl
HCl co HS CH PH PO

2.9 Xumunyeckas cBfisb

[Tocne TOro kak OBUIO YCTaHOBJIEHO, YTO ATOMBI VIMe-
I0T CJIOKHOE€ CTPOEHNE, YUYEHbIM YHA/I0Ch HAMTU OTBET M Ha
npyroit Bonpoc: «Kakue cuibl yHepKMBalOT aTOMbI APYT C
npyrom?» Tak, B XX Beke (U3MKU YCTAHOBWIN, YTO aTOMBI
CBA3BIBAIOTCA MEXJY c000il 3a CYET 3/MEKTPOHOB BHEILIHETO
ypoBHA. Cubl, CBA3bIBAIOIVE aTOMbBI, MMEIOT 37leKTpude-

CKYIO IPUPOTY.

CBA3b aTOMOB ApYr C APYroM 3a CYeT CU NPUTAKEHUA
Ha3bIBaeTCA XMMNYECKOI CBA3bIO.

[Touemy >ke Bce-TaKy aTOMbI CBSI3BIBAIOTCS MEXTY OO0
3a CYeT BAJICHTHBIX (BHEIIHVX) 37IEKTPOHOB?

PaccmarpuBast cTpoeHMe 37IEKTPOHHOI 000/I0YKM aToMa
(cmp. 61), MBI OTMeYaIH, YTO CAMBIM YCTOIIMBBIM COCTOSTHM-
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€M BHEIIHEro 1o ABsgercs aybmer wm okreT. Hampumep,
Harpuit Na, y KOTOPOTO Ofj¥IH 9/1eKTPOH Ha BHEILIHeM CJI0e, 00-
NaJiaeT OYEHb BBICOKON aKTMBHOCTBIO, KaK U XJI0P, UMEOINIT
CeMb, MM Cepa — IIEeCTh BHELIHMX 3/IEKTPOHOB. B TO >Xe Bpe-
M aproH Ar ¢ BOCEMBIO BHEIIHMMM 37IEKTPOHAMM ABJAETCA
YCTOMYMBBIM 37IEMEHTOM, Ha3bIBAEMbIM TAKXKE UHEPMHbIM 24~
3om. I109TOMY Ka)KZBIl aTOM CTPEMUTCS IPUOOPECTH YCTOI-
YMBOCTD, KaK Y MHEPTHOIO I'a3a, TO €CTh 3a CYET NMPUTHKEHUA
COEIVIHUTBLCA C JPYTMM aTOMOM ¥ 00pa3oBaThb YCTOIYMBBIN
BHEIIHNII 3/IEKTPOHHDIN CIION.

VI3BecTHBI TpM OCHOBHBIX TUIIA XUMUYECKON CBA3IU: K084~
JIeHMHAS, MEMATIIUMECKASL N UOHHASA.

Kosanenmnas ces3v 00pasyercs, Kak IPaBUIO, MEXIY
aTOMaMM HEMETAJIJIOB, MeMmaiiu4ecKkas — MEeXy aToMaMu Me-
TaJI/IOB, @ UOHHASA — MEX]TY aTOMaMJ METa/I/IOB U HEMETA/I/IOB.

y

OUEHWBAHWE

1. O6bACHW, UTO TaKOe XMMUYECKas CBA3b.

2. CKOJ/IbKO BaNIEHTHBIX (BHELLHIX) 3/IEKTPOHOB B aTOMaX:
a) BOJOPOAa, KNCIIOPOLa, CEpbl, a30Ta, Yrneposaa;
6) KpemHus, dochopa, pTopa, Xxnopa, 6poma, noga?

3. Kakue Tvnbl XMM1MYecKom cBA3u Tebe N3BECTHbI?

2.10 KoBaneHTHasA cBA3b

PaccmoTpuM, Kak 00Opasyercs XuMmuecKas CBSI3b MEXIY
aToMaMil B IByXaTOMHbIX MO/IEKY/Iax IIPOCTHIX BEIeCTB — BO-
[Opofa, KMcmopona u azora. Mosexy/sipable pOPMYIIBI ATUX
BemlecTB HaM u3BectHol: H,, O,, N,.

MsI 3HaeM, Y4TO y aTOMa BOZOPOA Ha BHEIIHEM CJIO€
OJIVIH 97IEKTPOH, Y aTOMa KMCTIOPOfA — IIECTb 3MeKTPOHOB, Y
aToMa asoTa — IIATb 9MeKTPOHOB. V300pasyuM BHeIIHMe 7IeK-
TPOHBI TOYKaMM. DTV TOUYKM HApPYCYeM BOKPYT 3HAaKa XUMU-
YeCKOT0 97IEMEeHTa: CHayajIa 10 OJJHOI TOYKe CO BCEX YeThIPex
cropoH (I aram), a 3aTeM OyzeM J00ABIATH TOYKM (371EKTPO-
HbI), 00pasys Iapbl, [OKa He NOCTUTHEM 4YMC/IA BHELIHMX
97IeKTPOHOB AaHHOro aToMa (II aram). B pesynbrare momyunm
37IeKTPOHHbIE POPMYIIBI ATOMOB:
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KJIIO4EBDIE
CJIOBA

® [lapa aneKTpoHOB

® HecnapeHHbli
3NEKTPOH

® KoBaneHTHas
CBA3b

® [paduueckan ¢op-
Myna

e MonekynapHas
dopmyna

® HenonapHas KoBa-
NeHTHasA cBA3b

e OpunHapHas, [BON-
Has, TpoMnHas
CBA3b



(+) ® necna-
PeHHbIN
3NeKTPOH
1 +1
1 H 1e
o
®
o
e @ Hecna-
e PeHHbIN
3MeKTPOH
®
® o
12 ;g napa 3neKTPOHOB
e
®
®
e e ::Z:mo-
@ Hos
®
o
7 N +7 o
14 7  HecnapeHHbiii neKTpoH
BOAOPO.
H-

3NeKTPOHHasA dopmyna
aToma Bofopopa

H:H

3NeKTPOHHas dopmyna
MOneKy bl BOJOPOAA
H-H
rpadrueckan dopmyna
MOneKy bl BOJOPOAA
H2
monekynspHas Gopmy-
na Bogopopa

I'sman Il sman

ONeKTPOHBI, HECMOTPS Ha ONHOMMEHHBI OTPUIATENb-
HBIIT 3apsfi, MOTYT He TOIbKO OTTaJKMBAThCS, HO VI IIPUTATH-
BaTbCs IPYT K APYTy (KaK MajleHbKie 9/eKTPOMArHUThI), 00-
pasys napvl anekmpoHos. JNMEKTPOH, M300paXKEHHBI OXHOI
TOYKOJI, Ha3bIBAIOT HECHAPEHHBIM ITEKPOHOM.

Kak BupHO, y aromMa BOAOpO#a — ORMH HeCIapeHHBIN
3IEKTPOH, Y aTOMa KMC/IOpOJA — JIBa, y aTOMa a30Ta — TPY He-
CIIApPEHHbIX 7IEKTPOHA.

Ecnu y 08yx amomos ecmv HecnapeHHvle INeKMPOHbL, NPU
COMuUIMEHUU MU INEKMPOHL MO2YM 00vedUHIMbCs, 00pa-
3ya 0busue napot. Harmpumep, aToMbl BOJOPOA COEAMHSIOTCA
OJIHO¥I 0011Iel TTapoil AMEKTPOHOB MO CXEMe:

H<F>H H(H
amomul Monekyna 6000pooa
8000pooda (anexmponnas popmyna)

O6uras mapa 37eKTPOHOB IPMHAIOKUT 000MM aTOMaM
B PaBHOJI CTENEHM, IIPM 3TOM KaXX[bIl aTOM BOJIOpOfa IIpM-
obperaeT yCTOIYMBYI0 00ONOYKY 13 JIBYX 9/EKTPOHOB, KaK
y MHEPTHOTO rasa relus. B pesynbrare MOTOXUTENBHO 3apsi-
KeHHBIe AZIpa IBYX aTOMOB BOJOPOJA CUIbHO IIPUTATYBAIOTCA
K 001ell ape OTpULIATEIbHO 3apsHKEHHBIX 37IeKTPOHOB. Bot
II0YeMy aTOMaM BOJOPO/A BBITOZHO OObEMHATHCS B MOJIEKY-
JIBI ¥ Ta3000pa3HOe MPOCTOE BEILIeCTBO BOLOPOJ], COCTOUT U3
MOJIEKYJI, @ He U3 aTOMOB.

IIpu obpasosaruu o6uux nap Kaxcoviti amom cmpemum-
s npuobpecmu ycmotiuusyo 000704Ky UHEPNIHO20 2A3a: 064
I7eKMPOHA UL B0CEMb NIEKMPOHOE HA BHEULHEM YPOBHE.

XuMnuyeckaa cBA3b, o6pa3oBaHHasA 3a cuyeT o6WMX nap
3N1eKTPOHOB, Ha3blBaeTCA Ko8asieHMHOU c8A3bl0.

CnoBO «K08aneHmHas» 0O3HAYaeT «COBMECTHO BajIeHTHAS».

OpHa 06I.I.|aﬂ napa 3/1IeEKTPOHOB - 3TO OAHA Xumu4yecKas
c8A3b.

B monexyne Bogopopa ofgHa xummndeckas cBasb. Ecimm 3a-
MEHUTb 97IEKTPOHHYIO IIApPy YEePTOYKOI, HOTYyInUM 2paguue-
ckyto gpopmyny H — H.
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CocTaBuM CXemy O6paSOBaHI/IH MOJIEKYIIbI KMC/IOpOa 02.

OQO—=0: — :O@O: 0=0
anekmponHas  epaduueckas
popmyna popmyna

B pesynbrare y KaX[J0r0 aToMa KJUC/IOPOfia Ha BHELIHEM
C/I0e CTajio IO BOCEMb 37IEKTPOHOB (YCTOVYMBBIN OKTET), a
MeX[y aToMaMy 00pasoBajIiCh ABe 00Iyie Iaphl 37IeKTPOHOB,
TO ecTb ABe xummdeckne cBasn O = O. Takyio cBsA3b HasbIBa-
10T 080UHOLL CBSA3D10.

BaneHTHOCTb 3N1eMeHTa B KOBAJIEHTHOM coefuHeHUn
paBHa uyucny o6WMX INEKTPOHHbIX Map AN XUMUYECKNX
cBA3emn.

B mornexyne Bogopona H, ongHa obmras mapa s1eKTpoHOB
(ofHA CBA3D), 3HAYMT, BOJOPOJ, OHOBA/IEHTEH, a KUCIOPOT, B
mornekyne O, IByXBaeHTeH, TaK KaK 00pasylTCs fiBe CBA3M —
ZiBe 06111e TTapBbl 37IeKTPOHOB.

[Ipu omyucannyu ob6pa3oBaHNMA XMMIYECKOil CBA3M HeoO-
XOZIIMO COOTIOfIATD OTIpefie/IeHHYI0 MOCIe0BaTeIbHOCTD Jeil-
ctBuit. PaccMoTpuM o61uit opsiiok Ha mpuMepe o6pas3oBa-
HJA MOJIEKY/IBI a30Ta N,

1. 3amycpIBaeM pAOM ABa XMMIYECKIX 3HAKa 11 M300paxkaeM
TOYKAaMJ BHEITHVE 37IeKTPOHBIL:

N . N :
2. CoenuHsieM HeCIlapeHHbIE 37IEKTPOHBI B 00111e aphbl:

.N@N.
. .

3. O6uie napbl 9/MEKTPOHOB pacIioyiaraeM CUMMETPUYHO, TaK
KaK 37lech JIBa OIMHAKOBBIX aTOMa U OHV B PaBHOI Mepe
IPUTATUBAIOT K cebe 001I1e Taphl 9/IEKTPOHOB:

=NN:

4. CunraeM oOliee YMC/IO TEKTPOHOB y KXKIOTO aToMa —
OHO JO/DKHO OBITH PaBHO BOCBMM (KaK y OmyoKaiiiiero
VIHEPTHOTO I'a3a, HEOHA).

5. Cuntaem oOmue Iapbl 357TeKTPOHOB. 3fech TpU 0OIIMX
IIapbl, C/IelOBaTe/IbHO, 06Pa30BaIoCh TPM CBA3ML

.N@N.
. .
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Puc. 2.1. PacnonoxeHune
aToOMOB yriepofa B
KpucTannax:

a - anmasa,

6 - rpaduTa.

6. 3anucpiBaeM rpadyecKyto GOpMYITy MOJTIEKYIIbl a30Ta, yKa-
3bIBasA MpOiiHy10 6430 MeXIy aToMamm: N = N.
HasbiBaeM cBA3b: B MOTIEKYIIe a30Ta KOBAIEHMHASL MPOTi-
HASL CBA3D.
7. OrmpepenseM BaIeHTHOCTb Ka)XJIOTO aTOMa I10 YNCITy CBSA-
3ell. BameHTHOCTD asoTa B Monekyne N, paBHa TpeM.

Xumnueckan cBA3b, o6pa3oBaHHas MeXAy OANHAKOBbIMM
aToMaMM 3a cYeT o6 KX Map 3/IeKTPOHOB, PaCNOJOXKeH-
HbIX CUMMETPUYHO, Ha3blBaeTCA Koed/leHMHoll Henonap-
HoU c8A3blo.

Dusuueckue ceolicmea 6ewjecms ¢ K0BANEHMHOI He-
nonapoti césa3v10. Kak mpaBuio, KOBa/JeHTHAsA HeNOMAPHASA
CBA3b 00pasyeTcs B IPOCTHIX BelllecTBaX HeMmeTatax. OHM
MOTYT COCTOATD U3 aTOMOB J/IY MOJIEKYL.

Hanpumep, kpucramipl amMasa u rpadura COCTOAT W3
aTOMOB YIJIEPOJIa, KOTOPbIE CBA3AHBI MEXJY CO00J KOBAJIeHT-
HBIMM CBA3AMM, 00pasys TMIAHTCKYI0 Mojekyny (puc. 2.1).
OpHako oty BemjecTBa (anMas M rpaduT) 3alMUCHIBAIOT TaK,
Kak ObUIa OBl 3amMCaHA OJHOATOMHAs MOJIEKY/Ia yITepofa —
3HakoMm C.

B 00BIYHBIX yCTTOBUSAX BellleCTBa, 0Opa3oBaHHbIE U3 MOJIe-
KY/I C KOBaJIEHTHOJ HEIOJIAPHON CBA3bI0, MOI'YT BCTPEYaThCs
B PasHBIX arperaTHbIX cOCTOAHNAX. Hampumep:

« Bogtopop H, - ras

« kucnopop O, - ras

»a30T N, - ras

e pTop F, - ras

o x710p Cl, - ras

« 6poM Br, - xupKocTb

« nop I, - TBepAoe BelecTBo

e cepa S, — TBepy0e BelleCTBO

« pocdop P, - TBeproe BemecTBO

[Ipu 3amucy TakuX BellecTs, Kak cepa Syu pocdop P, mbr
OyzeM /1A IIPOCTOTHI IIMCATh TONBKO XUMIYecKyie 3HaKy S 11 P.

OLEHWBAHWE

1. Yo Takoe KoBaneHTHasa cBA3b? [puBegun npu-
Mepbl BELLeCTB C KOBASIEHTHOW CBA3bIO.

2. KakaA KoBaneHTHas CBf3b Ha3blBaeTcA Heno-
napHou? MNpueean NnpuMepbl.
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3. W3 npeanoxeHHbIx HUxe Gopmyn Bbibepu:
a) MonekynsapHble Gopmysbl; 6) SNEKTPOHHbIE GOPMYIIbI:
10, 2) :N:i:N: 3)H:H 4)N

2
5)Cl, 6):0:0:  7)H 8):Cl:Cl:

2

B Kakmx Cny4yaax BOKpYr atTomoB o6pa3yeTCﬂ )/CTOIZ‘-IVIBbIVI OKTEeT BJ'IEKTpOHOB?

4. V306pa3m cxembl 06pazoBaHNA XMMUYECKUX CBA3el B mMonekynax H, O, N,. Hazosu 3Tu

CBA3N.

5. CoefuHN NUHUAMUN KaxXObl XUMUYECKWI SNEMEHT C COOTBETCTBYIOLMM YMCIIOM HecnapeH-

HbIX 2JTEKTPOHOB 1 3HaYeHNeM BaNneHTHOCTU:

BaneHTHOCTD HasBaHne Yucno HecnapeH-
3NemMeHTa anemeHTa HbIX 91€KTPOHOB

1 KNCnopop, 1

2 BOAOPOA 3

1 xnop 2

3 asor 1

6. 3Has, yTo y aToMOB $TOpPA, X/10Pa, OPOMa 1 MOAa NO CEMb 3NEKTPOHOB Ha BHELIHEM CJIOe,
COCTaBb CXeMbl 00Pa30BaHA KOBAIEHTHbIX HEMONAPHbIX CBA3eN B MoneKynax F,, Cl,, Br,, I,.

2.11 MoHAThe 06 3neKTPoOTPULIATENIbHOCTH.
KoBaneHTHaa nonsapHas cBA3b

Mbl  paccmoTpenn o6pasoBaHMe KOBAJeHTHON CBSA-
31 MEXJy OIMHAKOBBIMU aTOMaMlMl HEMETA/IOB B MOJIEKY-
nax mpocteix BemecTB H,, O,, N,. VI3BecTHO 60nbIIOE YMCIO
CTIO’KHBIX BEIECTB — XMMUYECKMX COeVIHEHNII pasHbIX HeMe-
TAJUIOB JpyT ¢ apyrom. Hampumep, Bofopox obpasyer coenu-
HEHNA TI0YTH CO BceMy HemeTamnamu: meran CH,, ammmax
NH,, Boga H,O, xnoposogopon HCl u 1. 1. Y B 3TUX MOneky-
J1aX MeXJy aTOMaMy TakKe 00pa3yloTcs KOBaJIEHTHbIE CBSA3M.
Ho oxasanocs, 4To npu cesA3v18aHuU 08yX amomos pasHuix de-
MeHmMOo6 00UH U3 HUx 6 bonvuiell mepe ommszueéaem Ha ceOs
00ULy10 Napy sneKmpoHos.

CBOICTBO aTOMOB [JaHHOIO JleMeHTa OTTArMBaThb Ha ce6s
3NIeKTPOHbI OT AaTOMOB APYruX 3J/IeMeHTOB Ha3blBaeTcsA
anekmpoompuyamesnbHocmeoio (30).

3a epguHuLy (TO ecThb paBHYIO 1,0 ) 97€KTPOOTpHUIATED-
HOCTY IIPUHYMMAIOT 37IEKTPOOTPULIATENLHOCTD UTHA. CaMyto
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KNIOYEBDIE
C/I0OBA

® JjleKTpooTpuLa-
TeJIbHOCTb

® KoBasieHTHas no-
nApHasa cBA3b

® 3HayeHue nek-
TpooTpuLaTenb-
HOCTW

® YacTnyHbIn 3apag



dneKTpooTpULaTeNbHOCTD
HeMeTaNnoB

F A
(0]
N
cl
Br
S
C
|
Se
P
H
As
Si

B O3 pacTaeT

Hanuwwn  3Hakm  Tpex
3N1EMEHTOB U3  PasHbIX
nepuogos, 3HaueHue
3NeKTPOOTpULATENBHO-
CTV KOTOPbIX HaxopuTcA
mexay 1 v 2.

BBICOKYIO 97IEKTPOOTPHUIATENIbHOCTD, PABHYIO 4, HPOSBISET
dbrop (cm. mabn. 2.2).

Tabnuya 2.2. OTHOCUTENIbHAA 3NEKTPOOTPULIATENBHOCTb XUMUYECKNX
3NeMeHToB

[pynna
Mepu= I Il 1] \% \Y Vi Vil Vil
o4
1 H
2,1
2 Li Be B C N (0] F
1,0 1,5 20 | 25 30 | 35 | 40
3 Na Mg | Al Si P S cl
09 1,2 1,5 1.8 | 22 2,5 3,0
4 K Ca Br Fe
0,8 1,0 2,8 1,8
5 Rb Sr I
08 0,9 2,5

Kak MOXXHO 3aMeTHUTb Iy pacCMOTPeHVN TAOINIIBL, B IIe-
puofie 9NMeKTPOOTPULIATEIbHOCTD YBETNYMBACTCH, @ B TPYIIIIE —
YMEHDbIIAeTCS C YBeMMYeHNEM MOPAZKOBOTO HOMepa 37eMeH-
Ta. Hambornee BbICOKas 37€KTPOOTPUIATENIBHOCTD Y BTOPA,
KIC/IOPOJIa, a30Ta U X/I0pa.

B Mornexymax mpocTeix BemecTs HemeTawios (H,, O, N,)
aTOMbl OAVHAKOBBI U VMEIOT OAMHAKOBYIO 3TIeKTPOOTpPHUIIA-
TeTbHOCTD, I03TOMY 00IIye Maphl 3MeKTPOHOB PACIIONIOXKEHDI
CUMMETPMYHO MeXJy aToMaMu. Bo Bcex Tpex Moyekynax 06-
PasyloTcs, Kak HaM VI3BeCTHO, KOBAJIeHTHbIE HETIOJISIPHbIE CBSA-
3u. Ha ocHOBe Bcell M3BeCTHON MHpOPMALN MOXHO cop-
MY/IMPOBATh HOBOE OIpefeNeHe KOBaJIEHTHON HEIOIAPHON
CBA3M:

XuMmnuyeckaa cBAsb, o6pasoBaHHas 3a cueT obLwel napbl
3NEeKTPOHOB MeXJy aToMaMu C OANHAKOBOW 3/IeKTPOOTPU-
LaTeNbHOCTbIO, Ha3biBaeTCA KOBAJIGHMHOU HenossapHoU
cesA3blo.

3apAz Ha KaXJ0M aTOMe B MOJIEKY/IaX C KOBAJIeHTHOM He-
IIO/IAPHOI CBA3DIO paBeH HYJIIO:
o o o o o o
H—H O=0 N=N
ATOMBI pasHbIX HEMETANIOB, COEINHAACD IPYT C APYTOM,
06pa3yIoT MOJIEKYIIBI CTIOKHBIX BEIIIeCTB.
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Ipu 3anucu xumudeckux GOPMyN CTOKHLIX BeuLectns Ha
nepeom Mmecme NUULYM INIeMeHmM C MeHbUlell dneKmpoompu-
uamenvHoCMv1o, a Ha 6mopom — ¢ bonvuseti, Hanpumep, H,0,
HCI. Ucknrouenuamu sensomcs CH, NH,, PH,.

PaccmoTpym o6pasoBaHue CBA3M MeXY aTOMaMM BOJIO-
pozma u x1opa B Mojekyne xmoposogopona HCl, mpumenss
aITOPUTM, PACCMOTPEHHBIN B IIpefbIaylieM maparpade (@
MOneKy/bl N,).

Cxema 06pa3o8aHust XUmMu4eckoli ces13u 6 Mosnexyse X0po-
8odopoda HCI:

1. Morekyna COCTOUT U3 aTOMOB JABYX HEMETA//IOB, CIIEf0-
BaTe/IbHO, CBA3b OyaeT KOBalleHTHas (3a cueT oOpa3oBa-
HIS OOLIVX T1ap 37IeKTPOHOB).

2. 3amumeM XVMWYeCKe 3HAKM U 1300pasyuM BOKPYT HUX
TOYKaMJ) BHEILIHVE 9/EKTPOHbBL Yy BOJZOPOAA ONUH, a Y
x7opa — ceMb (pacnonoxeH B VII rpyme):

3. V xy0pa ofuiH HeCHapeHHbIN 37IEKTPOH, 3HAYUT, XJIOP C
BOZIOPOZIOM MOXKET 00pasoBaTh 00HY 00uiyto napy anex-
mporos. CoenMHNM HeCTlapeHHble 3MeKTPOHBI BOLOPOAA
VI X/I0pa B 00IIYIO Mapy:

He—> Cl g

4. JIna TOro 4TOOBI COCTAaBUTH 3MEKTPOHHYIO U rpadiude-
CKYI0 )OPMY/IBI MOZIEKY/IBI XTIOPOBOZIOPO/A, HEOOXOAMMO
BBIICHUTD, KaK paclonokeHa o6Ias mapa sl1eKTPOHOB
Mexy aromamy. HaiimeM B mabnuye 2.2 3Ha4eHUS 971eK-
TpooTpuiarenpuocteit (90) Bogopoaa 1 Xopa U Cpas-
HIUM 9T BeTINYVHBL:

90 (H) =2,1; 90 (Cl) =3,0

O6uras mapa 37eKTPOHOB CMeLIaeTcs K aToMy ¢ 60ib-
1IIeJ1 9TeKTPOOTPULIATETIbBHOCTBIO.

Y x710pa 971eKTPOOTPUIIATETBHOCTD OOIbIIE, IOITOMY OH
OTTATUBAET K cebe 061IyIo mapy:

e H (5

B pesynbrare y Bojopoza obpasosacs gybner, a y xy1o-
pa — YCTOMYMBBIN OKTET 57IEKTPOHOB Ha BHEIIHEM CJIO€:

HCI



H ()Cl: H—Cl
9leKTpoHHast popMyna  rpadudeckas popmyna

5. ITockonmbKy 001jasi mapa 37eKTPOHOB (3apsDKEHHBIX OT-
PUIIATeNIbHO) PACIIONIOKeHa O/IVKe K aTOMY XJIopa, Ha HeM
06pasyeTcst YaCTMYHO OTPULIATEIbHBII 3apsif, @ Ha aTOMe
BOZIOPOZia — YAaCTUYHO IONOKUTEbHBIN 3apAf. YacTuy-
HBIIT 3apsiy; 0003HavaeTcsi rpedeckoit 6ykBoit 8 (denvma)
VI 3aIVICBIBAETCS HaJl 3HAKOM XVIMIYECKOTO 37IeMeHTa:

o+ & o+ oS-
H ()CI: H—C
97IeKTpOHHAs popMyIa rpadudeckas popmyaa

Ha opfHOM KOHIIe CBsI3U 0OPa30BasCs MOMOXKUTETbHBIN
TIOJIIOC, @ Ha IPYTOM — OTpUIIATe/NbHbINA. Takyio cBA3b Ha3bl-
BAIOT NOJIAPHOU KOBATIEHMHOU CB53b10.

XuMnueckaa cBA3b, o6pa3soBaHHaA 3a cyeT obLwWer napbl
3NeKTPOHOB, CMELIeHHON K aToMy ¢ 6onblueii 3neKTpo-
OTPULIATENIbHOCTbIO, HAa3bIBAGTCA KOBAJIGHMHOU NONAPHOI
€643bl10.

6. IIpoBepum 00Irjee YNCIO ITEKTPOHOB Y KXKIOTO aTOMa: y
aToMa BOZIOPOfIa [iBa 37MEKTPOHa (Kydret), y aToMa Xopa —
BoceMb (OKTeT).

7. CumraeM 4McIo OOMUX Iap 37MEKTPOHOB. B maHHOM CrTy-
Jae obOpasoBamach ofHa 00Iias mapa, C/IefOBaTENbHO,
OJlHa XMMMYECKas CBA3b. ITO 3HAYUT, YTO 00a 3/IE€MEHTa,
BOJIOPOJ, 11 X/IOP, OXHOBA/IEHTHBI (110 YNMCTY XMMMYECKIX
CBsI3€NN).

CpaBHu cnocob obpaso-

BaHWA XMNYECKOW CBA3N
B Monekynax F, 1 HF. BaJIEHTHas NOJIAPHAs, O HAPHAA.

XumMudeckas cBA3b B MoyeKyse xnoposogopoga HCl ko-

AHanornyHeIM 00pasoM 06pas3yioTcs MOmeKynsl GTopo-
Boztopona HE 6pomosogopopa HBr 1 nogosomopopa HI.

Vicnionbsya Xop, pacCy>XIeHuii, IPUBEJEHHbIN BbIIIE, pac-
cMOTpUM obpasoBaHue Monekynsl Bogsl H,O.

Cxema 00pa3o8anus KoeaseHMHvlx césa3ell 6 MoseKyse
8000L:
1. Kaxne tumsl cBsseit obpasyrorcsa? Oba sneMeHTa HeMe-
Ta/UIMYeCKNe, 3HAUNUT, CBA3M KOBAJIeHTHBbIE (3a cyeT 00-
IVIX TIap 97IEKTPOHOB).
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2. Kak pacrnonoxeHsl o6uiye maper? JMeKTPOOTPHULIATENb-
HOCTH Kucnopopa (3,5) 6onbite, yem Bogopoza (2,1) (cm.
mabzn. 2.2), m03TOMy 0611e TIapbl OYAyT CMEIeHbI K aTo-
MY KICTIOPOJa U CBSI3b Oy/eT KOBaleHTHas MOJISIPHASL.

3. Vso6pasum obpa3oBaHye KOBAJEHTHBIX IOJIAPHBIX CBS-
3eil B BIJIe CXEMBI:

H©'0©': H 9@
H H

Y Bopopoza o6pasoBacs fyoeT — ABa 9MeKTPOHa, Y KIC-
JIOpPOJa — OKTET — BOCEMb INIEKTPOHOB, TO €CTb YCTOIYVBBIE
97IEKTPOHHBIE 0OOTIOUKIA.

4. OO6uye mapsl, CMelleHHbIe K KVMCTOPORY, CO3/jal0T Ha aTo-
Me KUCIOpOAa M3OBITOYHBIN (IACTUYHBIN) OTPULIATETH-
HbIiT 3apsf O—, a Ha aTOMe BOJIOPO/a — M30BITOYHBII (Ya-
CTUYHBIIT) TIOJIOXKUTENbHBII 3apsay O+:

YKaxkeM 9TO B 97IEKTPOHHOI 11 rpaduueckoit popmyrax:

o+ S~ 5+ 8-
H (0 H=Q
é
+ +
2 H
97IeKTPOHHAsA POPMY/Ia BOJbI rpaduyeckas Gpopmya Boab!

5. BaneHTHOCTb BOZOPOZA B MOJIEKY/Ie BOAbI paBHA eMHUIIE
(Bomopop 06pasyeT OfHY CBsI3b C aTOMOM KUCIIOPOZA), a
BaJIEHTHOCTD KIMCTIOPOZia — ABYM (fiBe CBA3M C IBYMs aTo-
MaMmi Bofiopopa). Takum 06pa3om, BOJOPOJ OHOBAJIEH-
TeH, KIC/IOPOJ, — IByXBa/IeHTEH.

Cro>kHbIe BellleCTBa, COCTOALINE U3 MOJIEKYII C KOBa/IeHT-
HOJ TTO/IAPHOM CBA3BIO, MOTYT OBITH Ta3000pa3HbIMIU, TBEPABI-
ML U SKUTKVIMIA.

Bopmoponuble coegnuenus Hemetannos (NH,, CH,, HE)
HCI, HBr, HI u mp.) sBnstorcs razamu. VickmoveHne cocras-
nset Boja H,O, koTopas mpyu OOBIYHOJ TeMmIleparype sBIs-
eTCs KUAKOCThIo, Hypke 0°C — TBepZbIM BellecTBOM (B Buje
nbAia), a mpu Temiepatype Boiute 100°C - razoo6pasHa.
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OLEHWBAHUE

10.

11.

Kakoe cBOMNCTBO aTOMOB Ha3blBaETCA 3J'IEKTpOOTpI/ILI,aTerIbHOCTbIO?

DNeKTPOOTPULATENBHOCTb KaKOTO 3IeMEHTa NPUHATa 3a eguHuly (1,0)?

[ne B neprogmnueckoi CcTeMe pacnonoXeHbl 31emMeHTbl C HanbosbLLEN 31eKTPooTpuLaTeSb-
HOCTbl0? Ha30BW 3T SneMeHTbI.

Pacnonoxu anemeHTbl 13 Tabnuubl 2.2 B paf B NopaaKe yoblBaHUA 31eKTPoOTprLaTeNbHOCTY.

[an onpegeneHne NOMIAPHON KOBANEHTHOW CBA3W W NpuBEAU NprUMepbl 06pa3oBaHnsA CBA3N
3TOro TUna.

M306pa3u cxembl 0b6pazoBaHma XMMUYecknx caseit B monekynax HF, HBr n HI, 3Has, uto y aTo-
MoB $Topa, 6poMa 1 1opda Mo CeMb SIEKTPOHOB Ha BHELLUHEM crioe. Ha3oBuW TWN CBA3M B KaX-
JI0M COeiIVIHEHWM.

Kakune cBAsn O6pa3yK)TCFI B MOJieKyne BO}ZI,bI.7 O6BACHN 1X o6pasoBaH|/|e, YKaXXn COOTBETCTBYIO-
Lne YaCTnyHble 3apAabl  BaIEHTHOCTb KaXaoro atoma.

Ha3oBw TMN XUMMYECKOI CBA3M MEXIY aTOMaMM B KaXXOoi N3 MONEKy:

a)H-F; H-Cl; H-Br; H-I;
6)H-0; H-S;

I |

H H

H
|
B)H-N-H; H-P-H; H-C-H
| | |
H H

KakoBa BaneHTHOCTb KaXgoro snemeHTa?

CocTaBb 3neKTPOHHble GopMyrbl BEWecTB U3 3afaHunA 8. 3aMeHN Kaxaylo YepTOuKy napo
3NEeKTPOHOB, NPABWIIbHO PACMOOXKN 3Ty Napy MeXxay aToMamu 1 fo6aBb 3NEKTPOHHbIE Napbl
TaK, UTOObl BOKPYr aTOMOB CTaJo Mo 8 3N1eKTPOHOB (TOMbKO Yy BOAOpoaa — 2).

CocTaBb MoneKynapHble GopMynbl BelecTB 13 3agaHus 8. Mpoutn Gopmynbl. YKaxu BaneHT-
HOCTb 3/IeMEHTOB.

MpoaHanu3upyi NprBEeAEeHHbIE HXKE BbIPAXKEHNA d-2 U Bbibepu noaxopsiyyto 6ykBy, KoTopas
COOTBETCTBYET KaXXAOMY U3 yTBepxaeHun 11.1-11.4:

a) obe yacmu 8bIpaXxkeHUs NPABUJIbHbI, ECMb NPUYUHHO-C/1e0CMBEHHAs C8A3b;

6) 06e yacmu ebipaxeHUs HENPABUJTbHLI;

B) Nepaeas 4acme NpasusibHd, a BMopas — HenpagusIbHa;

r) nepgas yacme HeNpPAasusIbHA, A BMOPAA — NPABUJIbHA.

11.1. B monekyne HCl cea3b kosaneHmMHas HeNOAPHAS, NOMOMY YmMO 3Ha4YeHUs 371eKmpoompu-
yamesibHOCMU amomo8 0OOUHAKOBbI.

11.2.B monekyne HCl c8a3b Ko8aneHMHAA NOMAPHAA, NOMOMY Ymo 06wWas napa 37eKmpoHo8
cMeujeHa kK bosee 3nekmpoompuyamesibHOMy amomy XJ10pa.

11.3. B monekyne HCI ces3b 080UHAA, nomomy 4mo 06pasyemcs 00Ha 0bwas napa 31eKkmpoHos;

11.4.B monekyne HCI c8a3b KosaneHMHaAA NOAAPHAA, NOMOMY Ymo Ha amome 8000poda 06pasy-
emca YacmuyHell NOoXUMesbHbIU 3apA0, a Ha dMome XJ10pa — YacmuYHbIU ompuyamesbHbili
3apso0.
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2.12 MeTtannnyeckas cBa3b

B mpepmpiiymux maparpadax Mbl M3y4anu IIPOCTblE U
C/IO>KHBIE BEIeCTBA, COCTOSIINE 3 AaTOMOB HEMETAJI/IOB, C 00-
pasyolerica MeXJy HUMIU KOBAJI€HTHON HENONAPHOM U I10-
nApHON cBA3blo. OHAKO, KaK HaM VM3BECTHO, OOIBLINHCTBO
37IEMEHTOB — MeTannnyeckue. Kakasa cBA3b peanmsyercs B
IPOCTBIX BElIECTBAX — MeTa/lIax?

B aTomax OOMBIIMHCTBA META/UIOB HA BHEIIHEM C/IO€
OfIVH, [IBA VIV TPY 3NIEKTPOHA, PEXKe — YEThIPE UM IIATh 37IEK-
TpoHOB. Hanpumep, B 37eKTpOHHOIT 06071049Ke aTOMa HaTpys
37IEKTPOHBI PACIPENEAITCA IO CI0SAM CTIEAYMIM 00pasoM:

Naf1) )
Ile 2e8ele

Ha BHemHeM coe y HaTpus OfMH S/I€KTPOH, a Ha Ipef-
IIOCTIEHEM CTI0€ — YCTOMYMBBII OKTET.

Bce meTanbl, 3a MCKIIOYEHMEM PTYTH, — TBEpHble Kpu-
CTa//IMYecKue BelleCcTBa. PTyTb — eIMHCTBEHHBIN MeTalll,
KUJIKWIT TIpU OOBIYHBIX yCnoBuAX. UTo mpencrasyiseT coboit
Kycouek MeTaynal ATOMBI B HEM PacIO/IOKEHbI B OIpeNIe/IeH-
HOM TIOpAZKe U HaXOJATCA B 0COOeHHOM cocTosgHym. Hampu-
Mep, B KpJCTaJI/Ie HaTPYA €AVIHCTBEHHDIN 9IEKTPOH BHELIHETO
CTI0S JIETKO OTPBIBAETCA OT KaXK/IOTO aTOMa HAaTpus. T CBO-
OofHbIe 3/IEKTPOHDBI He OOBEIMHAIOTCA B IApPbI, @ XaOTHYHO
IBVDKYTCA B KYCOYKE METa//Ia, KaK «37IeKTPOHHBIN Tas», KO-
TOPbII IPUHAJIEXUT BCEM aTOMAaM METajl/la U CBA3bIBAET UX
Mexay coboit. ObpasyeTcs Kak Obl OfHa OTPOMHAs MOJIEKY/IA.

Xumnyeckaa cBfzb, 06pasoBaHHasA MeXAy aToMamm
MEeTaIJIOB 3a cYeT 0606LeCcTBNIeHHbIX 3/IeKTPOHOB, Ha3bl-
BaeTCA Memasiu4yeckoll cés3blo.

Mertasisl — IPOCTBIE BEIECTBA, KOTOPble 0003HAYAIOTCS
XMMIYECKUM 3HAKOM 371eMeHTa, HarpuMep, Harpuit Na, IMHK
Zn, amoMmuunii Al, mens Cu, xxeneso Fe.

Temepp, 3Hast CYIIHOCTb MeTAJINMYECKOIl CBSI3Y, MBI MO-
KeM OODBsCHUTh BCe 3aMedYaTe/lbHble CBOJICTBA METAJIIOB.
Hanpumep, MeTa/ipl XOpOIIO TPOBOAAT SMEKTPUIECKUIT TOK
Ormarogapss TOMY, YTO «3JIEKTPOHHBIN Ta3» CIOCOOEH JIerKo
IIepeIBUraThCsl B MeTaslIe. DMeKTPUYECKUIT TOK B META/IAX —
HaIpaBJIeHHOE J[BIDKEHE 3TIEKTPOHOB.
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NPOBOAHOCTb

Bcrnomuu 13 Kypca ¢pusn-
KW, UTO TaKkoe 3MeKTpo-
NPOBOLHOCTb.

Mouemy 3neKTpuyeckne
NPOBOAA U3roTaBiMBAOT
VNMEHHO 13 meTannos?



O6bACHM, MoYemy MeTan-
NInyeckas NOXKKa Harpe-
BaeTCA Jierye, Yyem nnact-
MaccoBas?

KNIOYEBBIE!O
CNIOBA

® /lIoHbl

@ [lonoxuTenbHble
VIOHbI

e OTpuuatenbHble
VIOHbI

® /loHHas cBA3b

Metanibl TakXe sB/SIOTCA XOPOLIMMY TPOBOFHUKAMU
Teria. BaM M3BeCTHO, YTO MeTaymyecKye IpesMeThl Harpe-
BAIOTCSI JIerde, YeM M3TOTOB/IEHHBIE M3 IUIACTMACChI M JPY-
TVIX MaTepyanoB (IpeBecyHbl, CTEK/Ia, KAMHS 1 T. 1.). [Togemy?
Terto mepegaeTcst OT aToMa K aTOMy OOIIVIMM 3IeKTPOHAMIL,
KOTOpbIe HAXOIATCS B IOCTOSTHHOM JBVDKEHWIL.

OLUEHWBAHWE

1. OO6BACHK, KaK BeflyT cebs BHELUHME EKTPOHbI
aTOMOB METAJIIOB B MPOCTbIX BELLECTBAX — METasax.

2. Cdopmynupyn onpegeneHne meTaninyeckon cBasu.

3. O6bACHYW, Yem 0bYCNIOBNIEHA BbICOKAA JMeKTprYeckas NpoBOaU-
MOCTb METaJI/10B.

4. MeTannbl XOpOLIO NPOBOAAT Teno. lNouemy?

5. Paccmotpu pucyHok 1.3 Ha cTp. 8. Kak Tbl Aymaellb, Kakue
KyOuMKM ObiCTpee HarpelTca nof JjydyaMu JeTHero conHua?
AprymeHTupyi oTBeT.

6. CpaBHVI BeLLeCTBa C MeTaIMYeCcKon CBA3bIO 1 BelecTBa, COCTOA-
Lne n3 monekyn c KOBaJIEHTHOW CBA3bIO.

2.13 WoHHaA cBA3Db

B Morexymax mpOCTBIX WIN CTIOXKHBIX BelllecTB, 00paso-
BAHHBIX aTOMaMI HEMeTaJUIOB, XMMIIeCKie CBSI3Y SIBJISIOTCS
KOBaJICHTHbIMM (0Opa30oBaHHBIMU 3a CYeT OOLIMX Iap IJeK-
TPOHOB).

Ec/i aToMbl HeMeTaJlIOB VIMEIOT PasHYIO 9leKTPOOTPHU-
11aTe/IbHOCTD, TO 00IIast Iapa 37eKTPOHOB CMelljeHa K aTOMY C
OOMBIIIM 3HAYEHMEM 3EKTPOOTPUIIATENBHOCTI. B aToM cry-

qae obpasyeTcs KOBaJleHTHas IIOJISIPHAs CBSA3b, HAIIpUMep, B
o+ o5-

xnoposopopoge H :Cl:.

B mpocThIX BeljecTBaXx MeTa/ylax aTOMBI CBSI3aHBI Me-
TaJINIECKOI CBA3BI0 33 CYeT 0000IIeCTBIEHHBIX 3EKTPO-
HOB. ATOMBI META/IIOB MMEIOT Ha BHEIIHEM C/I0€ MaJIoe YICIIO
97eKTpoHOB (1, 2, pexxe 3, 4) U JIeTKO OTAAIOT UX YIS 001Iero
MCIIONIb30BAHSI BCEMU aTOMaMM MeTasiia B 006pasiie.

B sToM maparpacde MblI M3y4MM COENVHEHUS META/UIOB U
HeMeTaJIOB JPYT C IPYTOM.

Mertanibl M HEMeTA/UIB, COEAMNHSIACh MEXAY co00it, 06-
PasyloT OrpOMHOE YMC/IO CIOXKHBIX BellecTB. Hampumep, xo-
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poIIO M3BeCTHAsI HaM IoBapeHHas cob uMeeT cocta NaCl u
HAa3BIBACTCA «X710pU0 Hampus». Kak cBsI3aHBI aTOMBI 371eMeH-
TOB B TaKJX BeIeCTBAX?

CocTaBuM 37IEKTPOHHbBIE CXEMBI I 3aINIIEM 371€KTPOHHbIE
dopMy/IBI aTOMOB HATpuUA U X/IOpa:

11Na@} ))) wm Na-

11e 2e 8¢ le
17Cl@b )))  wm-Cl:
17¢ 2e 8e7¢

CpaBHIM 3HaYeHNA 3MEKTPOOTPULIATENbHOCTEN STHUX J7le-
MeHTOB (cm. mabnuyy 2.2): 90 (Na) = 0,9; 30 (Cl) = 3,0.

OJeKTPOOTPULIATEIBHOCTb X/I0pa 3HAUMTEIBHO OOJIbIIIE,
IpMYeM PasHOCTb B 3HAYEHNAX 3/MEKTPOOTPULIATEIbHOCTY Ha-
Tpus U X70pa cocrasyseT 2,1. Korga aTombl Hatpust u xmopa
COMDKAIOTCA U CTAIKUBAIOTCA, aTOM XJI0pa, ¥Mesl OOJIbLIYIO
3IeKTPOOTPULIATEILHOCTD, NEPETATUBACT K cebe efNHCTBEH-
HbIJI BHELIIHWIT 9/IeKTPOH aToMa HaTpus. [Ipu atom xmop fo-
IIOJTHAET CBOJI BHEIIHNII C/I0M [0 3aBEPLIEHHOIO YCTONYMBOIO
BOCHMI/IEKTPOHHOTO COCTOSHNA (OKTETa), a Y aTOMa HATPUA
0CTaeTCA MPEANOCTIENHMI, TOXKE YCTONYMBBII C/I0V 3 BOCBMI

9/IEKTPOHOB:
11Na@ ))) + 17C1@ ) ) ) >
11le 2e 8¢ le 17e 2e 8e 7e
| A
+
- 11Na@ )) 17Cl@ )))
10e 2¢ 8e 18¢ 2e 8e 8e

3apﬂ)KeHHble YyacTtuubl, B KOTOpPbi€ npeBpalalnTCcaA aToOMbl
B pe3syJjibTaTe oTAAYN NN NpyueMa 3J/1IeKTPOHOB, Ha3biBaloT-
CA UoOHamu.

VloHBI OBIBAIOT NOMOHUMENLHOIMU VI OMPUUATNETOHBIMU.

AToM HaTpus OT[jaeT OfVIH 37IEKTPOH M HpeBpalaeTcs
B IIOJIOKUTEIBHBIN MOH C 3apsfoM +1, IOTOMY 4TO Telepb
sapap Anpa (+11) Ha emuHuLy Oornblue, yeM o6lee YMCIO
ocTaBUIMXCA 9MeKTPoHOB (10): +11 + (-10) = +1.

ATOM XJ/I0pa TpeBpaTWICA B OTPMULIATE/NbHBIN MOH, C 3a-
pagoM —1: 3apspn sppa xmopa +17, oblilee YUCIO 7EKTPOHOB
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Na°

OO

Na°

Na*

Na*

crasno 18, u ux obmmit oTpuLaTenbHbI 3apsy pasen —18. Tor-
fla CYMMapHBII 3apsp noHa: +17 + (-18) = -1. Mnaue rosops,
HeJTpa/IbHbIN aTOM XJIOpa IPUHAT OIVH OTPUILIATENIbHO 3aps-
JKEHHBII1 3/IEKTPOH U IOIYYM/ICA OTPULIATEIbHBIN IOH C 3aps-
mom-1(0-1=-1).

MosxHo 3anmcarb cxemy obpasoBanus nonos Na* u Cl:

. O
Na- + -Cl: — Na [=Ql=] wim Na*Cl~

V13 pusvku MbI 3HaEM, YTO YACTHUI[BI C IPOTMBOIOIOKHBI-
MM 3apAfamMy nputArnBaiorca. [IpuTskenne NomoXuTeTbHbIX
1 OTPULATE/IbHBIX IOHOB IIPOUCXOAUT 3a CYET CUJI, MMEIOIIX
3NIEKTPOCTATNIECKYI0 IPUPOTY.

Xumnyeckaa cBA3b, BO3HMKaKWLiAA mMexay WnoHamm B
pe3ynbraTte 3J1IEKTPOCTAaTUYECKOro nputTAXXeHnA, HasbiBa-
eTCsl UOHHOLU C8A3bi0.

[lna o6pasoBaHMs VIOHHOV CBSI3U pas3niuyyie B 3EKTPO-
OTPUIIATETTBHOCTI 3/IEMEHTOB JJOJDKHO OBITh OOIbIIIe MV PaB-
HO 2. B xnopupe HaTpysa pasHoctb 3Havenuit 90 2,1. Oburasn
Iapa 9/leKTPOHOB, KOTOpas Morma 6bl 00pa3oBaThCs, NONHO-
cmvlo cMew,aemcs K aToMy XJI0Opa, B pesy/bTate obpasyercs
VIOHHaA CBA3b. VIOHHaA CBA3b — 9TO KpailHMI Cydai MoAp-
HOJl KOBAJIEHTHOJ CBA3M. VIOHHasA CBA3b BO3HMKAeT MEX[Y
MeTajulaMy I71aBHbIX noarpynn I u II rpynn n HeMerammaMu
VII n VI rpynn. Hanpumep, NaF, KE LiE LiCl, CaO, K,0,
Na,O.

MoneKy/bl ¢ MIOHHOJ CBA3DIO CYLIECTBYIOT TONBKO B Ia30-
06pasHOM cocTosiHMY BemlecTBa. [Ipu 00bIYHOI TeMmepaType
BCE VIOHHbIE COEIMHEHNSA ABJIAITCA MOHHBIMY KPMCTa/IaMMU,
B KOTOPBIX HeT OT/Ie/IbHBIX MOJIEKY/L. DTO KaK Obl OZTHa OTPOM-
Hasg MOJIEKY/IA, COCTOAIASA M3 YePeNYIOIUXCA MONMOXUTENb-
HBIX U OTPULATEIbHBIX IOHOB.

Hanpumep, B kpucramne NaCl (puc. 2.2) onpeneneHHbIM
o6pasoM uepenyioTcs MoHbl Harpyst Na* u xiopa Cl.

Ceoiicmea eeujecmeé ¢ UOHHOIL c6:3b10. Bee BellecTBa ¢
VIOHHOJ CBA3BI0 XPYIIKM, TIJIOXO IIPOBOAAT TEIJIO ¥ HE IIPOBO-
IAT 3NMEKTPUYIECKUIT TOK.

Ecnu Hachimath 1-2 10XKeYKM IIOBAPEHHOI COMM Ha Me-
Ta/VINYECKYI0 CKOBOPOAY M IIOCTaBUTb €€ Ha OrOHb, CKOBO-
pona HarpeeTcs OBICTPO, a IO COMY elle O/ITO MOXKHO JOTpa-
ruBaTbcsl pykoit. Comb, B OT/IMYME OT METasla, HarpeBaeTcsa
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MeJlIeHHee. 9TO MO>KHO OO'BACHUTD TeM, YTO B MeTaJUIaX Tell-
JI0 TepeflaeTcsl OT aTOMa K aToMy 000011eCTBIEHHBIMMU J7IeK-
TPOHaMM, KOTOpbI€ ITOCTOAHHO JABIKYTCA. B cnydae BemjecTs
C MIOHHOJ CBA3bI0, HAIIPMMEDP IIOBAPEHHOI CO/Y, MOHDI TOJIBKO
C7lerKa KO/eOIIoTCsl B KPUCTAJIe COMY U TIepefaloT TeIvIo I10-
CTEIEHHO.

B TBEpIOM ByJie B MOHHBIX COEIVHEHNAX HET JIBVKYIX-
A 3apsDKEHHbIX YaCTULL, II09TOMY COJIb HE IPOBOJUT 3NIEKTPU -
YeCKUI TOK.

BonbIMHCTBO MOHHBIX COEIVMHEHMIT XOPOLIO PacTBOPU-
MBI B BOJIE.

OLUEHWBAHWE

1. O6BACHK, KaK 06Pa3yHOTCA MOHBI 113 aTOMOB
MeTasnioB N HEMEeTassoB.

2. Cdopmynupyi onpegeneHme noHa.
3. [lan onpepeneHue NOHHOM CBA3N.

4. Tpwn cONMKeHNN aTOMOB KaKUX 3/IEMEHTOB MOXET 00pa3oBaTbCs
WOHHaA CBA3b?

5. Onuwwm cBONCTBa BELLECTB C MIOHHOW CBA3bIO.

6. Bblbepy BelLecTBa C IOHHOW CBA3bIO:
a) okemp pocdopa (V) P,O;  6) xnopupg kanma KCl;
B) Boga H,0; r) dTopug HaTpua NaF.

7. YKaXku BelecTBa, KpUCTanibl KOTOPbIX COCTOAT U3 MOHOB:
a) xnopup kanua (KCI);  6) anmas (C);  B) Boga (H,0);
r) voga (I,); o) déTopug HaTpua (NaF).

8. Bblbepu BepHble OTBETHI:

1) OnemeHTbl rNaBHOM NOArpynnbl | rpynnbl yyacTBYIOT B 06pa-
30BaHUN XMNYECKON CBA3M:
Q) KOBANEHTHOW HeMOMAPHOW;
6) KOBaNEHTHOW MONAPHON;
B) IOHHOW.

2) dnemeHTbl rnaBHom nogrpynmnbl VIl rpynnbl MOryT yyacTBO-
BaTb B 06Pa30BaHNMN XMMUYECKON CBA3M:

a) NOHHO; 6) KOBaNIEHTHOW HEMONSIPHON;
B) KOBaNeHTHOWN NOMAAPHON.

MNprBeay NprYMepbl COOTBETCTBYIOLLMX BELLECTB.

9. [anbl Bewectsa: a) NaCl, Cl,, HCI;  6) KF, F,, HF. Pacnonoxu 31m
BELLEeCTBa B NMOPAAKE BO3PACTaHWs CTEMEHW CMELLeHns obLwen
rapbl ANEKTPOHOB MEXY aTOMaMM.

Ha30Bu TUMNbI XMUYECKIMX CBA3EN B STUX BELLECTBAX.
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Puc. 2.2. a) Pacnono-

YKeHVe NOHOB B Kpu-
cTanne xnopuvaa HaTpus;
6) BHewwHuin Bug Kpu-
CTanna noBapeHHom
conu NacCl



PaooTa W |13 npefinoMeHHbIX GOpMyN MPOCTbIX U CIIOHHBIX BELLeCTB (a 11 6) Bbibe-
B rpynne pUTe KOMOHKY, COAEPHaLLIMeE TOMBKO BELLECTBA C MOHHOM CBA3LIO:

a CH, Kl HS 6. HO  CaCl, NaCl
NH,  NaF N, PH, CH, KF
HO  CaCl,  Hl HBr 0, LF

HanmwwmTe cxembl 06pa3oBaHiA MOHOB M3 aTOMOB [1A Kaa0ro BellecTBa
C MIOHHOW CBA3bIO.

B Buibepute w3 3afaHWA, [aHHOMO BblLUe, MOMEKyNApHble dopMymbl
BELLIECTB, KOTOpble MMeIOT 60MbLIOe 3Ha4YeHVe B MOBCEAHEBHOM HU3HM.
YKamuTe 06nacTu 1x NpyMeHeHuA.

* W cnonb3yA Tabnuuy pactBopuMOCTY (npusodiceHue 5), cocTasbTe dop-
Myfbl COeAVHEHMI B TabnuLLe:

NoHbI clr S* NO,~

K+

Ca2+

A|3+

..............................................................................................

NHdopmauua ans pa3paboTkn TBOpUECKOi paboTbl

« Hatpuii n xnop Bxogat B uucno 11 3nemeHTOB, OCTPO HEOOXOAMMbIX OpraHU3My
: yenoseka. OfiHaKO YeNOBEK HYKAETCA He B MPOCTbIX BELLECTBAX — MeTannye-
ckom HaTpuu Na 1 TokcuyHom rase Cl,, a B noHax Na* v CI™. OTKyaa MOXHO B3ATb
3711 noHbI? KoHeuHo, 3 xnopuga Hatpusa NaCl — oiHOro 113 camblx BaXHbIX OH-
HbIX NPOAYKTOB NMTaHNA.
B HaLwel cTpaHe NpoaaeTca MOAMPOBaHHAA NOBAPEHHAsA COMb 1A NPOdUIAKTY-
K1 3a60M1€BaHWII LWUTOBWAHOIA Kene3bl. B noBapeHHyto conb fobaBnatT nogug :
kanna K1~
B KauecTBe yCMoKOUTENbHOTO CPefCTBa ANA HEPBHOWM CUCTEMbl MEAUKN PEKO-
meHaytoT 6pom. Ho npoctoe BelectBo 6pom Br, oueHb A[0BUTO — OHO COCOBHO
OTpaBuUTb, a He 13neunTb! HaBepHOe, Bbl YXKe Aorafanich, YTo Yenosek npume-
HAET OPOMMA-MOH Br, KOTOPbIN BXOANT B COCTAB MOHHBIX KPUCTaNIoB bpomumaa
HaTpua Na*Br~ v 6pomuaa kanua K*Br-. :

.
..............................................................................................
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JNIABOPATOPHbI/ OMbIT Ne 2

OIIPEJTENTEHUE TUIIA XUMUYECKON CBA3U B OBPA3IIAX

IMPENIOKEHHBIX BEIIECTB I10 X XUMMNYECKOMY COCTABY

O6opypnoBaHue U peakTuBbl: 06pasLbl Bellects H,0, NaCl, Ca0, KCl, C,
l,, S B amMnynax c ykazaHHon GpopMysion.

Xod pabomei:

1. PaccmoTpu npepnioXkeHHble BELECTBa 1 ONPefenv KaueCTBeHHbIN COCTaB (TUM 3/1IEMEHTOB:
MeTaIMyeckne/HeMeTaIIMYecKkne), TUN XUMUYECKON CBA3M Ha OCHOBAaHUW CPaBHEHMA
3HaYEHWI 3NEKTPOOTPMLATENbHOCTU. HauepTn B TeTpaau NprBeAeHHY HKe Tabnuuy

3anoJiHM ee.

Ne BewecTtBo

KaueCTBeHHbIN COCTaB | INEeKTPOOTPULIATENIBHOCTb
3/1EMEHTOB

Tun XxuMmueckom
CBA3N

2. MepeyepTy B TeTpadb HpKecneayoLyto Tabnvuy 1 onuwum Gusnmyeckre CBONCTBA BELLECTB.

BewecTtBo

Tvn xumnyeckom cBAsn 2-3 ¢pu3nYecKnx CBONCTBa

H,O

NadCl
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MUTOroBOE OLLEHUBAHUE

0O6Bean NpaBuIbHLIN 0TBET B 3agaHmsx I-VII, X-XII, XIV:

. Atom cocTouT u3:
a) Afpa 1 3NeKTPOHOB; 6) NPOTOHOB; B) 3IEKTPOHOB 1 HEVTPOHOB; ) SNEKTPOHOB U MPOTOHOB.

Il. Apgpo aTtoma cocTout n3:
a) NPOTOHOB; 6) MPOTOHOB 11 HENTPOHOB; B) A/IEKTPOHOB; I') HENTPOHOB; A) NPOTOHOB 1 dMeK-
TPOHOB; €) 3/IEKTPOHOB N HENTPOHOB.

lll. Kakue n3 HyxecnegyowWwmx yTBep>KaeHU BEPHbI:
a) YuC/I0 31eKMPOHO8 8 AmoMe pdsHo 3apA0dy A0Pa;
6) yuc10 31eKMPOHO8 8 AMOMe pagHO YUC/TY HelimpOHO8;
B) YUC/I0 NPOMOHOB 8 A0pe pagHo 3apAdy A0pa;
r) NopA0KO8bIL HOMep aMoMa paseH Yucs1y HelimpoHO8.

IV. Yncno NnpoToHOB 1 HEMTPOHOB ANA dNeMeHTa C NOPAAKOBbIM HOMEPOM 16 COOTBETCTBEHHO
paBHoO:
a) 16p n 16n; 6) 7p n 9n; B)9p n7n.

V. Yucno sanekTpoHHbIX CIOEB B aTOMe COOTBETCTBYET:
a) Homepy nepuoaa; 6) Homepy rpynnbl; B) aTOMHON Macce; I) aTOMHOMY (MopszKoBOMY)
HoMepy.

VI. Yncno aneKTpoHOB Ha BHELLHEM C/I0€ aTOMOB 3/1EMEHTOB IMaBHbIX MOArPYMN PaBHO:
a) Homepy nepuofa; 6) Homepy rpynnbl; B) aTOMHOM Macce; r) aTOMHOMY (NopALKOBOMY)
Homepy.

VII. Bbibepy BepHble yTBepKAeHMUA:
a) 8asileHMHOCMb Moxem 6blmb NOCMOAHHOU U nepemMeHHOU;
6) sbIcluas 8aneHMHOCMb PasgHA HOMepy 2pynnbi;
B) 8bICLUAA 8A4/IEHMHOCMb X/I0pA pAgHa 1;
r) Xene3o moxem umems saseHmuaocms Il u V.

VIIl. Onpefenv BaneHTHOCTb KaXAoro eMeHTa no Gopmynam:
a) NH, PH, CH,
6) SO, SO, P,0,
B) N,O NO N,O,

IX. CoctaBb dopmynbl COEANHEHNI NO BaIEHTHOCTN:
[l Al [l I

a) HO 6) CO B) HS r) NO

X.  XuMunuyeckuin sneMeHT UMeET cregylollee pacnpeneneHne 31eKTPOHOB MO CloaM: 2¢ 1 7e.
Kakol1 310 anemeHT: a) Kucnopog; 6) ¢ptop; B) cepa; r) xnop?

XI. B Kakux M3 HUXKeNprBEAEHHbIX Nap yKa3aHbl 3HaKM 3N1EMEHTOB C ABYMA 3/IEKTPOHaMM Ha
BHELLHEM CJI0€:
a) Can Mg; 6) Cank; B) Can Na; r)Caun Al?

Xll. O6Benn B Kaxpol U3 Huxkecnenyowwyx GopMys XUMUYECKUA 3HAK dNieMeHTa C Gosbluen
31eKTPOOTPULATENBbHOCTBIO:
a) KCl 6) Na,O B) NH, r) HI A) H,S.

XIII. Bnvwy B cBO6OAHBIE NPOCTPAHCTBA HEAOCTAOLIME CIIOBA:
a) B Mmonekyne xnopa cBAsb ...
6) B monekyne xnopoBogopofa CBA3b ...

XIV.B Kakux BeLecTBax peanu3yeTca MOHHaA CBA3b:
a) HI 6) Kl B) CaO r)l?



XUMUS
1 OKPY>KAIOIIIAS CPEAA

Mocne nsyueHns sToi rnasbl Tbi 6yAellb cnocobex:

® OMn1CbIBaTb 3HAYEHWE CMECEN B KU3HN YeNoBeKa;

® Pa3NNyaTh YNCTble BELYECTBA U CMECH, Ha3biBaTb BUAbI CMECE U METOABI X Pa3AeneHns;

® pasnuyaTb UCTOYHUKM 3arpA3HEHNA BOLbI U MyTY €€ OUUCTKY;

® OCyLLeCTBNATb IKCMEPUMEHTANIbHO OUYMCTKY BOAbI 1 MOBAPEHHON CONM COMACHO MHCTPYKLUMUM 1
npasuiam TeXHNKK 6e3onacHoCTy;

® onpenenaTb UCTOYHUKU W MOCNEACTBUA 3arpA3HeHUs BO3yXa U npefiaraTb MeTOAbl PeLeHNs
npobnembl 3arpA3HeHNA OKpYxatoLueil cpeabl;

® aprymMeHTMpOBaTb POSib XMMU B MOBbILIEHMN KAUECTBA XIU3HU 1 3aLUMTE OKPYKatoLLel cpesbl.

3.1 Ywucrble BewecTsa n cmecu KJIIOYEBbDIE
CJZIOBA
B mpeppigymyx rmaBax 9Toro y4eOHMKa Mbl y3Hamu, 4To  © Hncroe Bewlectso
XUMMA ABIAETCA HAyKoil O BemjecTBax. Mbl m3yuwmm, 4ro  ® Cmecb BelijecTs
IPEeNCTaBIIAIOT coboit IIPOCTBIE U CTIOXKHBIE BelljeCTBa, KAKOBbl ~ ® OnHopoaHan

VIX CBOJICTBA, 4YTO 0003HaYaeT XuMmdeckas Gpopmysna, OTHOCHU- CMeCb

Te/lbHAsA MOJIEKY/APHAs Macca, XMMUYecKas CBsi3b B Mojiekyne  ® HeoaHopopHas
BemlecTsa 1 ip. OHAKO, paccMaTpyUBas 3TU XapaKTePUCTUKI, CMeCh

MBI He OTMeYasIy KaXX/[plil pa3, YTO BCe OHM OTHOCATCS TONMbKO  ® PactBOp - 0fiHO-
K YMCTBIM BEIIeCTBAM. ponHas cMecb

Yucmuoie sewecmea. B xumuu 1op, CIOBOM «BELECTBO»
TI07lpasyMeBaeTcsad TONbKO «4MCTOe BellecTBo». Hampumep,
IOl Ha3BaHMEM «BOJIa» MMEETCA B BUJIY HE MOPCKas MM POJi-
HMKOBasA, a AMCTUIMPOBAHHAA BOJIa, COCTOALIASA TONbKO U3
monekyn H,O; TOUHO Tak e, KaK «KUCIOPO/l» O3HAYAeT Be-
IECTBO, COCTOAIEE TONBKO 13 MONeKyn O,, U T. J.

Vsy4as TUIIBI XMMMUYECKON CBS3Y, MBI BBIACHWU/IM, 4TO
BEIeCTBA MOTYT COCTOATD M3 MOJIEKY/I (C KOBa/IeHTHO HeTo-

JIAPHOI VT TIOTSAPHOI CBASBIO), U3 aTOMOB (€N CBA3b Me-  VCTble Bewectea:

. +Bopa
TaJINYeCKas) MU 13 MOHOB (JI/Is1 BEIECTB C MOHHOM CBA3BIO).
YuncTble BewecTBa COCTOAT N3 MOMEKY, aTOMOB U NOHOB A !:E ‘l :::
TONbKO OAHOTO BellecTBa. « Kuenopon

Yuctoie BE€IIECTBA 06}1a;£[a10T IIOCTOAHHBIMMU ('1)]/[3]/[‘I€CKI/I— ' ' ' '
MU U XUMUYECKUMU CBOVICTBAMIU.
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k= jameTka Vv

CTeneHb YNCTOTbI XVMU-
YeCcKoro BeL|ecTBa YKa-
3aHa Ha 3TMKeTKe cocyaa,
rae oHo xpaHutca. OgHo
1 TO e BELLECTBO MOXET
OblTb  UNCTBIM  (XUMUYeE-
CKU 4UCMbIM, 4UCMbIM
014 aHanu3a) Un ¢ npu-
mecaMn  (mexHuyeckoe
8ewecmaso).

[l Toro, 4TOOBI MCCTEZOBaTh ¥ OIMNCATh BEIIECTBO,
XUMMK JO/DKEH IPEXJIe BCErO MOMYYUTh €r0 B YMCTOM BUJE —
ounctuth. Ho Bemects abCOMIOTHO YMCTBIX (C YMCTOTOM
100%) He CymeCTBYeT, IOSTOMY B 3aBUCHMOCTHU OT 00IacTn
NPUMEHEHMA BELIeCTBA BBIIOMHAETCA OYMCTKA PA3IMYHON
CTEIIeHN.

Cmecu seujecms. B X1usHM Mbl BCTpedaeMmcs, Kak IIpa-
BUJIO, HE C OT/I/IbHBIMM YMCTBIMM BEIECTBAMI, @ CO CMeCA-
MI: BO3[YX, IPUPOSHASA BOJA, MOTIOKO U T. fi. Takum o6pasom,
OKpPY’)Kalolllash HaC MaTepys — 3TO B OOJBIIMHCTBE CITydYaeB
CMecy pasnMYHbIX BemecTs. Hampumep, Mopckas Boga comep-
JKUT pasHble COMN, KMCIOPOJ, U IPyTVi€ KOMIIOHEHTBI; BO3JYX —
3TO CMeCh HECKO/IBKMX I'a30B (KUCIOPOJia, a30Ta, YITIEKNCIIOTO
rasa); HeTb 1 IPUPOSHBII ra3 — CMeCh BeleCTB, HAa3bIBaIO-
IVIXCSL Y271e6000P00AMU U T. [i.

Cmecn cogepKaT MoseKysibl, aTOMbl WIN UOHbI ABYX WK
6onee BeLecTB.

CKonbKo BeLlecTB
COLEPXKUTCA B CMeCK Ha
prcyHke? HasoBu 3Tu

BelllecTBa.

2

CMecn BeIecTB MOTYT OBITh 00HOPOOHBIMU Y HEOOHOPOO-
HOIMU.
B 00HOpoOHbIX cmecsx cOCTaBIAOIIME UX BeIleCcTBA
HEJb3sT Pas/IMINTh flaKe IO MUKpOCcKomoM. Hampumep, mo-
BapeHHasl COMb WM caxap, PacTBOPSACh B BOfie, 00pasywoT
OJJHOPOJHBIE CMECH — UX TaK)Ke Ha3bIBAKT pacmeopamu. [Ipu
PacTBOpEHNH B BOJIE€ TIPOMCXOMUT M3METbUEHNE BEIeCTBA [I0
OTZHEbHBIX MOJIEKYII ¥ IaXKe [I0 VIOHOB, KOTOPbIe PaBHOMEPHO
pacIpenenaoTcs MeX/y MOIEKY/IaMI BOJIBL.
B HeodHopodHvix cmecsx BeljecTBa, BXOAsLINE B UX CO-
CTaB, MOXKHO JIETKO Pa3/IMYNTh HEBOOPY)KEHHBIM IIa30M VIV
C TIOMOII[bI0 MUKPOCKOITA.
HeonHoponHble cMecn KIaccuuiypyoT MO COCTaBy, B
3aBMCHMOCTY OT arperaTHOTO COCTOSIHUS BEIeCTB — KOMIIO-
HeHTOB cMecu. Hanpumep:
JKuoxocmv - meepdoe seusecmso (Boia ¢ IIVHOI WM TIe-
CKOM);
o [a3 - meepooe seujecmeo (YaCTUYKYU TBEPAbIX BElleCTB
B BO3/IyX€ — JIbIM);

o JKudkxocmo - 2a3 (KamenbKy BOIBI B BO3JYXe — TYMaH);

o JKuoxocmw - scudxocms (Boma ¢ MacaoM WM OEH3MHOM,
He(TbIO) U T. [i.

3nauenue cmeceil 6 Mmu3Hu yenoeexa. BcnoMHUM, Kakue
IIPOJIYKTBI MBI €KeJHeBHO IIPUMEHsEM B HAlllell KU3HU: BOJIA,
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4ajf, MOJIOKO, COKM, KOIOACI, Ile4eHbe, KOH(eThI, 3yOHas I1acTa, MHOTAA JIEKapCTBa,
BUTaMIHBI ¥ MHOTOE JIPyTOe.

EcTb nu cpepyt HUX IPOAYKT, peAcTaBIsomuii coboit uncroe Bemecrso? Her,
HJ OJHOTrO!

BoMbIIMHCTBO WCHONMb3yeMBIX HaMM IPORYKTOB — 3TO CMeCU, OFHOPOJHBIE
VI HEOJHOpOAHbIe. VI3 Bceil NPUPORHON MaTepuy, KOTOpas HAc OKpykaeT (Bopa,
II0YBa, PyAa, He(Tb, IPUPOIHBIN ra3 ¥ T. A.) IPOU3BORATCSA TOBAPbI U IPOIAYKTHI,
obecreuyBaIIye Hallle CYI[eCTBOBaHMeE. VI 3TU MPORYKTHI B OOMBIINHCTBE CTy4YaeB
TaKkKe ABIAOTCA cMecaMy. O3HayaeT /1M 9TO, YTO YNCTBIe BeIeCTBA HE JIMEIOT
HVKAaKOro 3HayeHuA? 71 MOHMMaHNA UX POIN pacCCMOTPUM pucyHox 3.1.

Bce mpuponnsie cmecr (I) mpeBpamaloT B MONE3HYI0 NMPORYKINMIO Omaropaps
TIIATe/IBHOMY PasJe/IeHNI0 CMecell U BBIJIe/ICHNIO BEIeCTB, BXOMANINX B MX COCTaB
(II). 3arem Ha ux ocHoBe monmyyaior HoBble Bemectsa (III). I[Tocne nsyuenns ¢usn-
YeCKUX, XMMIYIECKIX CBOJMCTB ¥ (PM3MONIOTMYECKOTO AeVCTBUA YUCTHIX BemecTs (II
u I1I) cosparoT u mpepyIararT /I UCIONb30BAHNUSA pas3nuyHble HOBble cMecu (IV) -
IIPOAYKIIIO, YPE3BBIYAITHO TIOIE3HYIO [/ YeTIOBeKa.

CMECMH (1) YUCTDIE BELLLECTBA (11)
pasgeneHne

[pupodHoe coipbe: Boaa, Mpodykmel npupodHozo
rotea, pynij, HegT, NPOUCXOXOeHUA: [UC-
MPUPOAHBIN Fas U T. A. TUNNNPOBAHHAA BOAA,
MeTasIbl, OKCMbl
METasNoB, CONK,
YrN1eBOAOPOAbI U T. A.
CMECHU (IV) | 1

[03npoBaHue, XnmMnyeckmne

[podykyus, npoussedeHHas
KOMbUHMpPOBaHMe npeBpaLLeHns

Yes108eKOM: Yall, COK, XNeo,
neyeHbe, 3yOHas nacTa, CTu-

paJ'IbeIe I'IOpOLIJKI/I, BUTAMWU- .
hbl; JIEKAPCTBEHHBIE CDEACTBA | iy 1 HOBbIE YNCTbIE BELLEECTBA (11l
YyryH, CTasb, TOMNBO,

CUHTETUYECKME BOJOKHA, A03VpOBaHue,
MoAVNMepbl, KayuyKku U T. f. KOMbUHMpPOBaHMe

Puc. 3.1. 3HaueHune cme-
Cel N YNCTbIX BELLECTB
B CO3JaHUMN HOBOW NpO-
AyKUMUW 1 MaTepuanos,
HeoOXxoAMMbIX YeNOBeKY

OUEHUBAHWE

1. Y10 B xumum 03HauaeT CloBO «BellyecTBo»? OxapakTepusyn dbusmndeckme
CBOWCTBA YMCTbIX BELLeCTB:

a) Boda; 6) kucnopogp;
B) caxap; r) NoBapeHHas Cofb.
2. Yo Takoe cmecu: a) ogHOPOAHbIe; 6) HeogHopoaHble? MpuBean NpUMepLI.
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KNIOYEBBIE!O
CNIOBA

©® XmMnyeckn yncroe
BELLEeCTBO

e PaspeneHne

e OTcTanBaHue

® QunbTpoBaHMe,
dunstpat

® [lekaHTauuA

® [leiicTBME MarHnTa

® BrinapusaHue

o Kpuctannmsauumsa

o [lnctunnauusa

CTeKNnAHHasA
naao4ka

dunbTpar

Puc. 3.2. QunbTpoBaHue

3. [puBean npumepbl HEOQHOPOAHbIX CMeCel, COCTOALLMX U3:
Q) TBEPAOro 1 XKNOKOro BeLeCTBa;
6) [BYX TBEPbIX BELLECTB;
B) ra3000pa3HOro 1 XXUKOrO BELLECTBa;
r) ABYX KNOKUX BELLeCTB;
1) ra3006pa3Horo v TBEPAOro BELLeCTBa.

4. TpviBean NpYMepbl CMecen 1 06bACHU:
a) X 3HaueHvie B MOBCEAHEBHOM XM3HU;
6) ponb YenoBeKa B CO3[aHNN CMeCeil.

5. [aHbl cnegytowye cmecu:

a) Bo3ayXx; 6) MOJOKO; B) COK;
r) caxap c cosbio; o) TymMaH; €) BoAa Co CnMpToMm;
K) BoZa ¢ HedTbio; 3) ObIM; 1) MOpCKas Bofa.

Pasgenu nx Ha gBe rpynmnbi:
| - ogHOpOZHbIE; || - HeogHOPOAHbIE CMeCH.

3.2 OuwncTKa BewecTs

Ina wmccnenoBanusa mw06OOro BelecTBA HEOOXOZVMO B
IIePBYIO OYepedb BBIAETUTD €ro U3 CMeCU U OYUCTUTD [0 CO-
CTOSIHUSL Xumuuecku uucmoeo eéewsecmed. Takum obpasom,
ouucmka éeujecme — amo pasdeneHue cmeceil. JJaHHBI TIPO-
11eCC OCHOBAH Ha Pa3/INIMAX B CBOICTBAX BEIIECTB.

PasneneHnne HeOMHOPOMHBIX CMeceit

OCHOBHBIMU MeTOfIaMU pa3fie/ieHNs] HEOHOPOJHBbIX CMe-
ceil IBJIAIOTCS: omcmausanue, uavmposarue, 0eKaHmauus u
deticmeue MAzHUMOM.

Omcmaueanue TPUMEHSIOT IS OTHeNeHNsT O0bIieit ya-
CTV TBEPHIOTO BEIECTBA OT XUIKOCTH.

Hanpumep, Bomy, MyTHYI0 OT 4acTU4eK ITIMHBI U TIECKa,
OCTABJISIIOT [I/I1 OTCTAMBAHMA B OOJIBIINX €MKOCTSIX Ha BOJO-
OYMCTUTEIbHBIX CTAHLMAX. 3aTeM BEepXHMUIL C/I0J1 YMCTOI BOJIbI
cnuBaT. Takoil OMBIT MOYKHO IPOBECTH B CTaKaHe, GaHKe MIH
OyTbUIKe Aaxke foMa. OfHAKO IIOTTHOCTBIO OTAEMUTD YaCTUYKY
TBEPZIOTO BEIeCTBA OT KUJKOCTU MOKHO TONBKO (pumbTpoBa-
HIEM.

Qunvmposanue. [Ina pasfeneHus KOMIIOHEHTOB CMeCH,
COCTOSILIEN M3 HUOKOCMU U MBepioeo 8euectnéd, IPUMeHs-
ercsa gunvmposanue (puc. 3.2) — MpoIyCKaHMe CMeCK depe3
¢unbTp (mpouexusanye). [Ipu aToM X1akoe BelecTBo Ipo-
XOZIUT 4Yepe3 GUIBTD, a TBEpPoe BEIECTBO OCTAETCS Ha HEM.
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OunpTpel 6bIBAIOT OyMaXKHBIE, CTEK/LTHHbIE, BOJIOYHBIE,
TKaHeBble 1 Apyrue. B JOMAIIHMX YC/IOBUAX B KayecTBe IIPO-
creimero ¢uIbTpa MCHONb3YIOT BAaTHBI TaMIIOH WIM Map-
710, BJIOXKEHHbIe B BOPOHKY. JKMKOCTb, IPOLIEAIIYIO Yepes3
GuIbTp, HAa3BIBAIOT PUALMPATNOM.

[exanmayus — 370 IPOLECC OTHENEHNS XXUAKOCTH Iy TeM
ee CIVIBaHVISI WU CLEeKUBAHNUS, HALIPUMep, CTMBAHNUE SKUJIKO-
CTH C OCajiKa IOC/Ie OTCTaBaHMA.

HecmenmBaromiyecs >KuiKocTy (KOTOpble He pacTBOPSIOT-
Cs1 IPYT B ApyTe), TaKye Kak CMeCh BOJIbI C MacIOM MV HeThio,
Pa3fIesI0T Ha OCHOBE Pas/Inyys B UX IVIOTHOCTH. Paspenenue
IIPOBOAAT B CIIELVIA/IbHOI JIeMUTENbHON BOpOHKe (puc. 3.3)
win KonoHke (puc. 3.4). B BOpoHKe >XMAKOCTb ¢ Oornbliei
IVIOTHOCTBIO (OOnee TsDKenmasg) omyckaeTcs Ha pHo. IIpm or-
KPBIBAaHMM KpaHMKA OHA CTEKAeT B IOATOTOBJICHHBIN COCY.
Korza aTa XMAKOCTh 3aKOHYUTCS, KPAHUK 3aKPBIBAIOT. TaKmm
00pasoM, HecMeIVBAIOIIMeECs XUAKOCTY OYLYT pasieneHBl.
Hanpumep, cmech Boma-HedTh OBICTPO pacciamBaeTcs, u ee
MOYKHO pasfie/InTh STUM METOLOM, KaK II0Ka3aHo Ha puc. 3.4.

Heiicmeue maznumom. Ecmu oqHO U3 BellleCTB, BXOASIINX
B CMeCh TBEPABIX BEIeCTB, CHOCOOHO HAMAarHWYMBATHCS, €ro
MOXKHO OTAE/NTD, MOJHECA K CMECH MATHMT: OfIHO BEWICCTBO 3/ no oo oo
IIPUTAHETCA K MarHUTY, @ Apyroe ocTaneTcs (puc. 3.5). KOMOHKa: d) CIMBaHNe

BOAbl; 6) CiMBaHWe
HedpTn

Puc. 3.3. JenutenbHas
BOPOHKA

Pasnenenue ogHOPOIHBIX cMeceil

[l paspeneHns KOMIIOHEHTOB OJZHOPORHON cMmecu (Tfe
OffHO 13 BEIIeCTB MOXKHO BBIJEINTDb KAaK TBEpPfi0€ BEllecTBO)
IPUMEHAIOTCA CNIEAYIOLIie METOMBL: 8binapusanue, Kpucmai-
TUBAUUS U OUCTIUTITIAUUS.

Buinapusanue. Kpucmannuzavyus. [Ins Bbijienenns pacTBo-
PEHHOTO TBEPAOrO BelleCTBA M3 PacTBOpA HArpeBaloT pacTBOP
B ¢apdopoBoit yanike. Boga MONMHOCTbIO UCTapseTcs, a Ha JHe
YaIIKJ OCTAETCA CYX0e BELIeCTBO, KOTOPOe MOXKHO COOpATh.

Takum 06pasoM IOBapeHHYIO COMb MOKHO OYVICTUTH B
naboparopuy, HarpeBasi BOIHBI pacTBOP comn. Takoe IONHOe
yIaneHue BOJbl Ha3bIBAKOT 8bINAPUBAHUEM. Puc. 3.5. OTpenenme

[t monydenyst 6osee YMCTON COMM BORY He BBIIAPUBA-  C NOMOLLbIO MarH1Ta
0T HOTHOCTBIO, & MPOBOJSAT ee YaCTUYHOE YIANeHNe — yra- KEeNe3HOw CTpyxKu 13
puBaHye. B atom ciydae obpasyeTcs KOHLEHTPUPOBAHHBII ee cueanc cepott
pactBop. Ilocne oxymaxkieHna U3 TaKOro pacTBOpa BbIIAJAIOT
KPUCTAJUIBI COMY, KOTOpbIE MOXKHO OTHENNUTH OT >KUIKOCTHU
¢unbTpoBaHMEM. B mpupone MpoMCXOmUT OTIOXKEHMEe COMN
P VICIAPEHMI BOJIbI U3 COMISTHBIX 03€p.
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Jucmunnayus. Ilpouecc pasgeneHus KOMIIOHEHTOB Ofi-
HOPOJIHOV CMeCU ITyTeM MCIIaPEHUA JETYIUX KUAKOCTEN C
IOC/IeNyIollell KOHAEH ANl X ITapOB HA3bIBACTCA OUCUT-
nayueil (eperoHKoit).

C moMowmpo JUCTWIIALIMM MOXKHO IPOBECTH OYMCTKY
IPUPOJIHON BOJBI, B KOTOPOIT paCTBOPEHBI Pa3/IMYHbIE Bellje-
crBa. Camas NpocTas YCTAaHOBKA JUIA AVUCTWIULALMM M300pa-
JKeHa Ha puc. 3.6. Ilpy xunenuu Bofa npeBpalaeTca B Iapbl,
He cofiepiKalye pyuMeceil, OHU MOJHMMAKTCA BBEPX, OX/IaX-
JIAIOTCA Y KOHZIEHCUPYIOTCS, CTeKas KallelbKaMy BOJIBI B IPy-
roit cocyy. ITonydeHHas 4mucTast BOfa Ha3bIBACTCS OUCHIUTIU-
posanHoii 6000ii. PacTBOpeHHbIE BelleCTBa OCTAIOTCA B COCYJie
TS BBITTAPVBAHUA.

B xumum BCI0 9KCIIepUMEHTa/NbHYI0 paborTy, Iae Tpedy-

Puc. 3.6. Anctnnnauunsa
(neperoHka) Bogbl B €TCA BOJA, IIPOBOIAT € MCIIOTIb30BAHMEM JUCTUINPOBAHHOU

npocreiiwem npu6ope  Bopabl. Il IPUTOTOBIEHMS PA3IMYHBIX PACTBOPOB, JeKap-
CTBEHHbBIX MpENapaTtoB 1 T. . TAKKe HMPUMEHSETCS TOMbKO
MUCTIW/UIMPOBaHHAs Bofa. [IIsi monydeHus OOBIINX KOMK-
YeCTB VICTV/UIMPOBAHHON BOJBI JICIIONIB3YIOT CIIEL[Va/IbHbIE
nabopaTopHble 1 IPOMBbILITIEHHbIe YCTaHOBKY (puc. 3.7, 3.8).

BOAa

A /
E@ Xo/logHasA

BoAa

Puc. 3.7. Quctunnsauus Boabl B nabopa- Puc. 3.8. Quctunnayma Bogbl B MPOMbILLIIEHHOW YCTaHOBKEe
TOPHOW yCTaHOBKe

OUEHWBAHWE

1. O6'bF|CHVI, YTO NeXNT B OCHOBE Npouecca pasaeneHna BeLwecTB.

2. Onuww, Kak 13 BoAbl YAANUTb YacTUUKM MUHbI U Necka. Kak oumcTutb
BOZY OT 3arpsA3HeHVA HepTbio?

3. Kak BOJOMPOBOLHYK WM KOMOAE3HYI0 BOAY MOXKHO OUMCTUTb OT PAaCTBOPEHHbIX B Hel
conemn?
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4. [lonofHU HUXENPUBEAEHHDIE YTBEPXKAEHVA MPONYLLEHHbIMI CIOBaMU:
a) B HEeCMEeLLVBAILLIMECS XKUAKOCTY MOXHO Pa3aenuTb METOAOM ... ;
6) METOAOM ANCTUANALNN XUAKOCTb MOXKHO OTAENUTb OT ... ;
B) XWAKOCTb U BELLECTBO, PACTBOPEHHOE B HEI, MOXXHO Pa3aenuTb C MOMOLWbIO ... .

5. TloBapeHHas CoNb NPUMEHSETCS B PAs3/IMUHBIX LENSAX: a) ANA NPUroToBieHns nuwy; 6) ans
KOHCEPBUPOBaHVS OBOLLEN; B) Al MPUrOTOBNEHVS GpU3MONOTMYECKOro pacTBopa (B megu-
LMHe); T) AnA NOAKOPMKM >KMBOTHbIX (KaMeHHas Cosb).

1) Kakylo cTeneHb OUnCTKM CONIU HEOOXOAUMO COBMIOAATD B KaXKA0oM crlyyae?
2) O6DBACHM CNOCO6 OUMCTKU NOBAPEHHOW CONN.

6. [pennoxu cnocobbl OUNCTKY B AOMALLHMX YCJIOBUAX KYKYPY3HOTO Macia, COAep»Kallero:
a) cnepbl Bofbl; 6) bonblune KonMyecTsa Bobl.

NABOPATOPHbIV OMbIT Ne 3
OYMICTKA BOJIbI

MosTtopu «MpaBmna TexHNKM 6e30MacHOCTU NpK paboTe B XMMUYECKOM Kabu-
HeTte» (cmp. 6).

O6opyaoBaHMe U peaKTUBbI: LUTATVB C NPO6bUpPKaMK, BOPOHKa ANA dusb-
TpoBaHuA, LNaTesb, pUnbTpoBasbHasa bymara, HoXHULbI, obpasel, Bodbl C
npuMecAMM (Necka, MMnHbI, KPacuTens), akTUBUPOBaHHLIN Yrosb.

Xod pabomei:

1. OmcmausaHue. NMepemeluai obpaseL; NoyYEeHHON XMUAKON cMecu, nepenelt ero B npo-
6upky. MoJoxaun, Noka HepacTBOPMMblE NPUMECH OCARYT Ha AHO, 3aTeM OCTOPOXKHO OTAENU
(Cneit) BEpXHUI XNAKWIA CNOWA B APYrYI0 NPOGUPKY (a).

Mpo3payHa nu XnaKocTb? M3ameHunca nu ee uget?

2. M32omosneHue unbmpa u uaemposarue. JINCT GpunbTpoBanbHON Gymarn crnoxu
rorosam U eLle pa3 nonosam, Kak MoKasaHo Ha pucyHke 3.9.

a) 6)

B) r Aa)

Puc. 3.9. i3rotoBneHne ¢unbtpa:a—>6—> B—> r— 4

Cpexxb yrnbl 6ymaru no gyre Tak, Utobbl Kpa GrnbTpa 6bin Ha 5 MM HUXKe Kpas BOPOHKM.
PacnpaBb ¢unbTpoBanbHyto ymary Tak, Utobbl Npuaath e Gopmy KoHyca, — GuUnbTp roTos.
Bnoxu ero B BOPOHKY 1 clierka cMour BofoMn, 4Tobbl 3aduKcMpoBaTb.

MomecTn BOPOHKY C GUALTPOM B FOPJbILLKO APYroi NpobupKmM B WwTaTee 1 npodunb-
TPYM XKNAKOCTb (CM. puc. 3.2) n3 npobrpku (a), Tak OygeT nonyuyeH unempam (6).
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flBnaetca nu dbunbTpat npo3pauHbim? Vi3meHunca nu ero uget? Kakue npumecn 6binu
oTfeneHbl U3 CMecy C MOMOLLbI0 GUNbTPOBaHNA?

3. Obpabomka akmusupos8aHHeim yeiem. C MOMOLLbIO LWNaTens BHECU aKTUBUPOBAHHbIN
yronb B npobupky ¢ ¢unbtpatom (6). Xopowo nepemellait CMecb B TeyeHne 2-3 MUHYT U
nocTaBb NPOOUPKY B LWUTATWB ANA OTCTanBaHUA Y.

Kakne nameHeHua Tbl Habnogaewbs? M3meHunca nu uset pactsopa? MNMpodunbtpyii 3Ty
CMecCh B pyryto NpobupKy, NCMonb3ya HOBbIN GUALTP.

Takum 06pa3om, Bofa ounLLeHa OT TBEPAbIX (MEXaHUYECKUX) MPUMECE MeTofamMu OTCTa-
MBaHMA N GUNbTPOBaHMA. KpacuTenb yaneH C NOMOLLbIO akTUBMPOBAHHOIO Y.

Y6epu pabouee MmecTo. 3anonHu Tabnuuy:

BHewwHnn Bug n cogepxmmoe o6pa3ua BObl Ha Ka»XAOM 3Tane O4YnNCTKn

VcxopHbin Mocne otgenenna TBepablx | Mocne dunbTpoBaHua | lMocne 06paboTkmM akTu-
obpasel npumecen BYPOBaHHbIM yriem

MpumeyaHrue. 3TOT NabOPATOPHDIN OMbIT MOXHO BbIMOMHNATL KaK [1Ba OTAESbHbIX OMbITa, UCMOMb3ys [1Ba
pa3HbIx 06pasLia: a) CMecb 8004 + necok; 6) cMecb 800d + Kpacumerib. B 3ToM ciyyae NyHKT (6) MOXHO
BbIMOMHUTbL NPy U3yyeHnn § 3.4.

MPAKTUYECKAA PABOTA N2 3
OYNICTKA IIOBAPEHHOI CO/IN

MosTopu «MpaBwna TEXHUKM 6€30MaCHOCTM MPU PaboTe B XUMUYECKOM
KabuHeTe» (cmp. 6).

O6opyaoBaHMe M peaKTUBbI: LUTATMB C MNpobMpKaMK, BOPOHKA, CTEKIAHHaA
nanouka, 2 crtakaHa (Ha 100-150 mn), 1-2 r 3arpsAsHeHHoOM conu (cMecb ¢ rnu-
HOM, MENOM UNK CaKel), Boda, CMMPTOBKA, METAIMUYECKUIA LLTAaTUB C KOJIbLIOM,
¢dunbTpoBanbHasa bymara, CTeKNAHHaA NIacTUHKA (MpedMeTHOE CTEKSI0), HOMHU-
Lbl, CIMYKN.

Xo0 pabomoi:

1. PacmeopeHue 8 8o0e 3arpa3HeHHON conu. Hanei B ctakaH 20-30 mn BoAbl 1 BbICbIMb TyAad
COMb C MPUMECAMM, He PacTBOPUMbIMU B Boge. [epemeluai cMecb CTEKNAHHOW Masioukom
[0 MOSIHOTO PacTBOpeHusA conu. MonyunTca cmecb pacTBopa CONW 1 TBEPAbIX MPUMece.

2. QunbmposaHue — omoesieHue meepObix hpumeceli om pacmsopa conu. Mpurotosb GUNLTP
Mo MHCTPYKLUMK (puc 3.9) 1 yCTaHOBY BOPOHKY C GUNBLTPOM B KOJbLie METaNIMYECKOrO LWTa-
TMBa. NoACTaBb CTakaH UK Konby noj BOPOHKY TaK, UTOObI KOHUMK HOMKM BOPOHKU Kaca-
CA CTEHKM CTakaHa unv Konbbl (puc. 3.2). Bo3bMu CTEKNAHHYIO NanoyKy B NIEBYIO PYKY, @ CTa-
KaH CO CMeCblo — B NPaByto PYKY. MPUKOCHNCb KOHLIOM CTEKNAHHON Nanoykm K GunbTpy BHY-
TPY BOPOHKYM M OCTOPOXKHO MO Nanoyke Hanemn YyacTb CMeCu B BOPOHKY. B cTakaHe (konbe)
6ynet cobrpatbca becLBeTHaA Npo3payHas XUAKOCTb — pacTBop conu (dunbtpar).
BHumaHwme! OCTOpOXKHO NOMb3yiCA CTEKAAHHON NafoYKon, YTobbl He pasopBaTb GuILTP,

a Takxe cnefu, utobbl HanMBaemas XUAKOCTb Obina He Bbile Kpaa GunbTpa, MHade dunbtpart

6yneT 3arpA3HeH NCXOAHOW CMEeCbIO.
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3. BuiOeneHue conu u3 pacmeopa svinapugaHuem 800sl. C NOMOLLbIO
CTEKNAHHOM Manoyku HaHecu 2-3 kannu dunbTpata (pacTBopa
COMV B BOJE) Ha CTEKMAHHYIO MAACTUHKY U OCTOPOXKHO Harpen ee
Haj niaMeHeM CMMPTOBKM (BO M3beXKaHWe pacTpecknBaHUA CTek-
na). Mocne ncnapeHna BoAbl Ha NNACTUHKE OCTAHeTCA HaneT uu-
CTOV NOBapeHHO conun benoro ugeTa (puc. 3.10).

CpaBHY OUMLLEHHYIO COMb C UCXOAHON. 3anuLum pe3ynbratbl pabo-
Tbl, CAeNan HeobXxoAMMble PUCYHKM K 3Tanam paboTbl: 1) pacTBope-
Hue conu; 2) nrotoBneHune dbunsTpa 1 GunbTpoBaHUe; 3) BbiNapuea-
Hue.

Y6epu paboyee mecTo. BoiMoli nabopaTopHyto nocyay.

3anonHu Tabnuuy: Puc. 3.10. BbinapviBaHue

BO/bl N3 pacTBOpa
Copepxu1moe 0bpasLia Ha Kaxaom 3Tane
PacTBopeHue conu OunbTpoBaHue BbinapmBaHue
B BOAe
KJTIIOMEBDIE
3.3 MpupopHas Boaa - cMeCb BelEeCTB C/I0BA
f— e [IpypopHas Bopa
3.3.1. Boga - yHuKa/nbHOE BelleCTBO o [pamoe notpebre-
Bopa aBnseTca caMbIM pacIpOCTPaHEHHBIM BEIECTBOM Ha Hne
Hamrell mnadere. Ee xommdectBo mocturaer okono 10 tonwm, ® KocseHHoe notpe-
a BOJHAsA NOBEPXHOCTb 3aHMMaeT nouty 70% MoBepXHOCTH 6neHne

3emmu (puc. 3.11). Bopma sBIsgeTCs eNVHCTBEHHBIM Belile-  ® MuHepanbHas Boaa
CTBOM, KOTOPOE MOXKET OfJHOBPEMEHHO CYILleCTBOBATb BO Bcex  ® CTOUHble BOADI

TpeX arperaTHbIX cOCTOAHMX (puc 3.12): ® 3arpasHeHHas BoAa
T

[azoobpasHoe —-> Obnaka

Puc 3.11. PacnpocTpaHeHue BOAbl B Npupoge Punc 3.12. ArperaTtHble COCTOAHUA BOAbI B NPUpOe
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3HaeTe v Bbl,

“ITO...

s sesecesesesssscscscscscscsens
. .

M3 pesat nnaet con-
HEUHOI CUCTEMbI TONbKO
3eMna HageneHa Takum
uyfecHbiM  60raTcTBOM,
kak Bofa. CywectBya B
1306MnNN 0JHOBPEMEHHO
BO BCEX TPeX arperaTHbiX
COCTOAHMAX, BOAa obecne-
UnNBAET YCNOBUA KU3HU
Ha 3emne. Tem He meHee,
Jaxe pacronarasa Bogon
B 3HAUUTENbHbIX KOMU-
YecTBax, ee HeoOXoAMMO
OepexHo MCMoMb30BaTb.

secesesesesesssecscssscscses

k= jametka Vv

seesecesecscsesecscscsesesscscsesesscsesesecscsesene

« M3BectHo, uto nioboe
BELeCTBO  CKMMaeTcA
Ha xonoge (yBenuuu-
BAaeTCA €ro MIoTHOCTb
u, COOTBETCTBEHHO,
Macca) U paclmpaertca
npu HarpeBaHun (cta-
HOBACb Jlerye). YueHble
Nno CErofHAWHUA AeHb
HE MOryT OOBACHUTD,
nouyemy Bofa ABNAETCA
UCKNIOYEHNEM 13 3TOro
npasuna: npu +4°C, 1. e.
B KMOKOM COCTOAHWY,
BOfla TAXenee, uyem B
TBEPAOM BUAE.

+ B kanunnapax n nopax
BOJa MOXeT co3paTb
OrpomMHoe [faBnieHue. B
nepuog pasBuTUA CeMAH
Co37aBaemoe BOfol [aB-
NeHne MOXeT A0CTUraTh
400 atmocdep. Mostomy
POCTOK Nierko npobyiea-
€TCA CKBO3b achanbT.

ceesesesecscne

.
.

.
.

secesecssscsesesscscscsessns

— JUOKOM, B BUJIe BOJIBI B OKeaHaX, MOPSIX, PeKax, 03epax,
POJHMKAX U T. [I.;

- meepoom, B BUJie JIETHIKOB, CHEKHBIX IIAIIOK;

- 2a3000pa3Hom, B BUJie HEBULMMBIX ITApOB B aTMOC(epe.

[lpyroe HeoObIYHOE CBOJICTBO BOABI 3aK/TIOYAETCS B TOM,
4TO OHa CHOCOOHA B >XUAKOM cocTossHuu (mpu +4°C) ObITh
TsDKerlee, 4eM B TBepfioM cocTostHuu. IloaTomy 3umoit ner 06-
pasyeTcs Ha MOBEPXHOCTY BOJBL, 4 HE Y JHA, YTO 3aIVIIAeT
XKM3Hb BOJIOEMa.

Cpenu Bcex XUAKOCTEN BOfA ABIACTCSA CAMBIM XOPOIINM
pacTBopuTeneM. B Hell MOTYT pacTBOPATBCA pasIMyHbIe TBEP-
Tible, XXMIKVE U Ta3000pa3Hble BelecTBa.

3nauenue 600vt. VI3BeCTHO, YTO BOJIA ABJIACTCA ONHNUM U3
IJIaBHBIX (DAKTOPOB B 603HUKHOBEHUU U TIOAJEP>KAHUN KI3HY
Ha 3emJie: XUBble OpTaHM3Mbl IpuMepHO Ha 70% cocToAT us
BOJIbI, pacTeHus — npuMepHo Ha 90%. Boma — ogHO 13 nepso-
O4YepefHbIX YCTIOBUII CYu4ecmeosanuss #usHu: 6e3 mmmm de-
JIOBEK CIIOCOOeH 000ITICh 0KONMO 45-50 nmHeit, a 6e3 BOIbI —
TONbKO 5-7 pHeit. Kax/plit M3 Hac eXeqHEBHO MOTpeOnseT
OIIpefie/IeHHOe KONMMYECTBO BOJBI Ha OBITOBBIE HYXK[IBI, TaKie
KakK: IPUTOTOBJICHE TNV, KyIaHe, MbITbe IOCYABI, CTUPKA
Oenbst U T. fi. D10 npsAmoe nompebdnerue 600vl. B pasHBIX cTpa-
HaX pasMepbl IIPSMOTro NOTpebIeHNsi HeOAMHAKOBBI (nouemy?).

OpHako ecTb U Kocg8eHHOe nompebneHue 800bl, HA Iep-
BBII B3IVIA/], He3aMeTHOe, HO JOCTHUIAoIee OTPOMHBIX pa3Me-
poB. Hampumep, a1 npousBopcTBa 1 Kr caxapa TpebyeTcs B
cymme npumepHo 1000 1 Bombl, pacXozyeMoil Ha BbIpall/iBa-
HJie CaXapHOU CBEKJIbI 11 ee IepepaboTKy B Ipoliecce MpOou3-
BOJICTBA Caxapa. AHaJIOTMYHO JIA TIONTy4YeHNA 1 KT TOBSDKbEro
MsACa pacxofyercs okono 20 THICAY TUTPOB BOABI (BBIpAIVBa-
HIe KOPOBBI, BO3/Ie/IbIBaHIE U IIOATOTOBKA KOPMOB I T. J1.).

Pecrrybrmka Monposa, Ipy BBICOKOI IIOTHOCTM Hace-
nenns (118 >xurenmeit Ha KM?), pacrojnaraeT OTHOCUTETHHO
HebompuMy 3amacamut Bogsl (1,31 km?®). B cpepHeM u3 BHY-
TPEHHMX Pe3epBOB Ha KaXJOTO >KUTeNs mpuxoputcs 330 m°
BOJIBI B TO.

O6bem IOBepXHOCTHBIX BOZ B Pecrry6mke Monpnosa co-
craBnsieT 14,6 km’/rop. VI3 aToro 6OmbIast foIs IPUHAJIEKUT
pexe JHectp, nebut xotopoit 10,7 km*/rop, u pexe IIpyT ¢ pe-
6urom 2,8 xm’/rop;. Hebomnpiune pedkn, pydsu 11 03epa VIMEOT
cymMMapHbIit eburt 1,1 km*/rog.
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3.3.2 CocraB IpupOAHOI1 BOABI

BcromumM, Kak IponcxXoauT KpyroBoOpoT BOABI B IIPUPOJE.
HaxopsAch B IOCTOSHHOM KOHTAKTe € IIOYBOIL 1 BO3JYXOM, BOJa
pacTBOpsieT B cefe MHOXXECTBO BEIeCTB, BCTPEYAOLINXCS €l
Ha 1y Tu. I103TOMY 4MCTOI BOZIBI B IPUPOJIE HET.

MpupoaHas Boaa - 3T0 cMeCb BelecTs. ’ Aebum codHozo ucmoy-
HUK@ — K0Nnu4yecTBo BoAbl,

CymecTByeT MHOTO BUIOB IPMPOAHOIL BOAbI (puc. 3.13).  pasaeMoe MCTOYHMKOM B
ITo crocob6am mepeMmeleHys, IO CTENEH) KOHTAKTa C OKPY-  €AUHMLY BpemeHy (npo-

KAIOLIeN Cpefoi, 0 KIMMATUYeCKMM YCTIOBMAM pasinyaioT "3B°‘)’-MTenb"°CT" meros-
HUKa).

CTIefyIoLyie BUBI BOJIbL:
- NPOMOUHAS U CNOAHAS;
- peunas, MOPCKAA, OKeaHU1ecKas, Konooe3Has, POOHUKO-
8as, 03epHAS;
doxdesas u manas;
epynmosas (noo3emHas);

HecmrKad U mMAKAA;

- uop.

Kaxkas u3 atux Bop sBnsgeTcss camoit ynctoi? OueBupHo,  Puc. 3.13.MpripoaHble

9TO JOK/eBas wiu Tanas Boma. OHa sBIseTcs pesynpraTom —COAHPIE PECYPCH
Tpolecca «IPUPOFHON AUCTWULALMU»: C HOBEPXHOCTU BO-
JI0eMOB TIPOMCXOJUT MCIIAPEHIe, 3aTeM — KOHAEHCALVs ma-
POB B XOJIOIHBIX C/IOSIX BO3/{yXa 1 BO3BpalleHNe BOJbI B IO-
4By B BUJE O[S WIVM CHera. BmecTe ¢ TeM Ipu KOHTaKTe C
BO3J[yXOM IIapbl BOJBI CMELIMBAIOTCA C COLEPYKALIMMMUCA B
HeM IpyMecsMy (YITIEKMCIBIM Ta30M, KUCIOPOLOM, a30TOM,
aMMMaKoOM, IapaMu KMUCTIOT 1 T. A.). [Toatomy maboparopHas
AUCTWITMPOBAHHAs BOZIa 3HAYNUTENIBHO YMIIe, YeM BOJIA, IIPO-
HIe/[IIast «IUCTUISIINIO» B IPUPOJIE.

CambIMy 6OTaTBIMY 110 COEP>KAHMUIO MO/IE3HBIX BElleCTB
ABJIAIOTCS TPYHTOBBIE (IIOA3eMHBbIe) BOAbL. JlocTuras mosepx-

HOCTH, 9TU BOZBI 00Pa3yIoT POTHUKIU C MUHEPATIbHOL 8000
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Wccnepyn
Ha cocyfiax C pasHbiMu

STUKETKU

BMAAMU
BOfbI.
KakoBbl pasnuuusa mexay
MUHepanbHbIMU BOAAMM
no coctaBy?

MVIHepanbHon

HecmoTps HaTo, uTo Bofia
MPUCYTCTBYET Ha 3emrie B
OTPOMHbIX  KOMMYeCTBax
(okosio 10'® TOHH), yesno-

BEK MOXET MCNO/b30BaTh
ToNbKO 1% BCeX BOAHbIX
pecypcos.

Mpeanoxn o06bACHeHNe
3TOMY daKTy.

HexoTopble MuHepabHble BOABI COLEPIKAT ONpefie/IeHHbIE
KO/IMYECTBA PACTBOPEHHbIX CONIEil 1 Ta30B, KOTOpble HE0OXO-
VMBI >KVBBIM opranusMam. B Pecrry6muke Monposa k nmpopa-
)Ke MOTPeOUTeNISIM IpefIaraloTcsl pa3Hoo0pasHble MUHEPaIb-
HbIe BOJIBI OT€YECTBEHHOTO U 3apyOeKHOTO IIPOV3BOJCTBA.

[Tpuponnas Bofia C MOBBILIEHHBIM COfiepXKaHMEM JMOHOB
Ka/IbIA M MATHMS HasbIBAETCA JMecmKoil 8000ti. Takasd Boma
He TIOAXOAUT [I/I1 MBITbS M CTUPKU C MICIIOZIb30BaHMEM MbIJa,
OHO TUTI0XO0 TeHMTCsA. VI Hao6opoT, BOla ¢ MajibiM COfepKa-
HIEM COJIEl Ka/lbLyis M MarHusd, HasblBaeMas MA2KOU 80001,
XOpolIa /i1 MpITbsA ¥ CTUPKM. CaMas BBICOKAsA YKECTKOCTD y
MOPCKOJ BOJIbI, 8 Haubosee MATKOI BOJIOI SIBISAETCS TOXKJie-
BaA 1 Tanad. Boga pex u o3ep msArde, 4eM BOAA KONOALEB U
POIHMKOB.

ITumvesas 600a. [Ina cBOMX OBITOBBIX HYXJ, INUTbS U
IPUTOTOBJIEHN NN YeTIOBEK MOXKET MCIIO/NIb30BATh TONBKO
INThEBYIO BOAY (IPUTORHYIO I MUThA). B oTmmdnme ot puc-
TU/UIMPOBaHHOM BOJIbI, KOTOPas COEP>KUT TONbKO MOJIEKY/IbI
H,O, nutbeBas Bofja ABIAETCSA CMEChIO BOJbI ¥ HEKOTOPBIX Be-
IIeCTB B ONPEIE/IEHHbIX KOMNYECTBAX. ITY KOMIOHEHTHI M-
TbeBOIl BOJIbI SIB/ISIIOTCS O€3BPeTHBIMY, OOBIIMHCTBO U3 HUX
(B 4acTHOCTHM, COMM Ka/blsA, MarHus, >Kelesa, Kaausa) Jgaxe
OTHOCATCA K Pa3psfy OCTPO HeOOXONVMBIX [/IsI HOPMasIbHOI
paboTbl Hamlero opraHusma. Ho Oonblioe 3HaueHMe MMeeT
TaK)XXe ¥ KOIMYEeCTBEHHOE COfiepKaHle 9TUX BEleCTB B BOJIE.

B cooTBeTcTBUM C NOCyAapcTBeHHbIM cTaHAapTom Pecny6-
nukun MongoBa, 1 nuTp BoAbl He AOJKEH cofiepKaTb 6onee
1,0 r coneii.

B Hamteii cTpaHe TONMbKO IOTOBJMHA M3 MCIO/Ib3yeMbIX KO-
JIOLLIEB C IUTHEBOI BOJOI COOTBETCTBYeT HOpMaM. Bo MHo-
TUX C/Ty4aAX CTeIIeHb MUHepaIu3anyy KONIofe3H0 BOJbI ITpe-
BbImaer 1,5 1/

Bunmanne! IlnTheBag Boga [O/KHA COOTBETCTBOBATH
onpedeneHHvIM MpPedOBAHUAM: OHA JO/DKHA OBITh Oe3BperHOI
JUIsL 3[[OPOBBS YeloBeKa ¥ )KMBOTHBIX, He 00/IafjaTh 3amaxom,
OBITb IPVMATHON HAa BKYC M IIPUTOHOI JIA VICIONIb30BAHVA B
PA3NUYHBIX LeAX (/I XO3sJICTBEHHO-OBITOBBIX HYXJ, OpO-
LIeHNA U T. I1.).

3azpasnenue 600vi. B pesynbrate NOBCEJHEBHON ed-
TEJIPHOCTY 4€/I0BEKA B IOMAIIHUX YCIOBUAX WM Ha Pasind-
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HBIX IIPOMBIIICHHBIX HPefIpUATHAX 00pas3yloTcs IpoMaj-
Hble KOMYECTBA UCNONb30BAHHOL 6800bl, KOTOPYIO HA3bIBAIOT
CIMOYHBIMU B00AMIUL.

Kyna ke crekaeT Takas Bofa?

Yamre Bcero, CTOYHbIe BOJBI 0€CKOHTPONBHO CIUBAIOT-
cs B TIOYBY, PeKM WM 03epa. 3arpsisHeHHas NPUPOJHasA BOfa
CTAaHOBUTCS OIACHOM JI/I1 OKPY>KAOLIEN Cpelbl B LIETIOM U [/
JIOfiell, >KMBOTHBIX ¥ paCTE€HMII B YaCTHOCTH.

CaMbIMM pacHpOCTpaHEHHBIMM 3arpAsHUTENsIMM B Pe-
cny6mke MonioBa AB/IAIOTCA X03AICTBEHHO-ObITOBbIE CTOKM
(ocobeHHO cofiepyKaliiue CTUPaTbHbIe MOPOIIKIL), OTXOMIBI KM -
BOTHOBOJICTBa (OMO/IOTMYeCKOe 3arpsi3HeHIe), CTOYHbIE BOJIBI
IIPOMBIIIIEHHBIX NIPEANIPYATHUIL U CTOKM C He(TeIpOLyKTaMm
(oT TpaHCHIOPTHBIX CpeficTB). [Io Mepe pocTa KommyecTBa Ma-
IIMH BO3POC/A ¥ KOHILIEHTPALMs BBIX/IONHBIX I'a30B B aTMOC-
depe, KOTOpbIE IOIANAIOT B IIOYBY BMECTe C JOXK/IEBOI U Ta-
JI0Ji BOZO, BBI3bIBAsA 3aTPA3HEHNE OKPY>KAIOLIEN CPEeJbl.

* 3a2pA3HAms — pacnpo-
CTpaHsATb B aTMocdepe,
BO/ie, MOYBe onacHble
ANA 300POBbSA, BpeAHble
BeLLecTBa.

o CmoK - 0CTaToK, 0CTaB-
LmiicA nocne onepauum
06paboTKM HEKOTOPbIX
MaTepuanos; OTXOAbI.

Puc. 3.14. bunonorunuec-
Koe 3arpasHeHue

OUEHWBAHUWE

1. I'Iepelmcnm CBOWCTBA, 6naro,uapﬂ KOTOpPbIM BOAA CUYMTAETCA YHUKA/IbHbIM

BELLECTBOM.
OOBACHW XKN3HEHHO BaXKHOE 3HaUEHe BOAbl.
KakoBbl 3anacbl Bogbl Ha 3emne? KakoBa nnollaab Boabl Ha 3emne?

SANE Sl S

KONMMYeCTBO MOMe3HbIX BeLecTs?

o

O6BbACHY OTINUUNA MEXY KECTKON 1 MATKON BOZOM.
7. YT0 Takoe CToUHble BOAbI?
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Pacora " 1) [na nompebumeneli numbegoll 8odbl U3 K01004eB LU POOHUKOB.
B rpynne OnpegennTe, CKOMbKO Bedep (CKONMbKO MUTPOB) BOAbI Bbl MOTPEONAETe B AeHb
[N1A ObITOBBIX HyH/ M YKaMITE, B KaKIX UMEHHO LIENAX.
BbiuvcnuTe npAmoe noTpebnenye 3a: a) MecAl; 6) rog.
[pennoruTe YTV 3KOHOMIM BOBI.

2) [InA notpebuTeneit BOAONPOBOAHOM BOABI.

[poaHanu3npyiTe exemecAYHble KBUTaHLMM 3a NOTpebneHye BOLOMNPOBOAHOM
BOAb! BaLLei CEMbEN.

Bblumcnne npamoe notpebneHye 3a: a) MecAL; 6) rog.

H [lepeyvicnnTe BUAbI paboT No JoMy, KOTOPbIE MPELNONaraloT UCMoNb30BaH e Bofbl (HAaNpUMep, CTUPKa
6es1bA, NOAMB LIBETOB, MPUrOTOBEHWE MALLM U T. [1.).

KaKylo BoZy MOMHO MCM0Nb30BaTb B KarAOM Cy4ae (Cbipylo BOAONPOBOAHY/KONOAE3HYI0 W KUNAYe-
HyI0, MPVPOAHYI0 WM AUCTUANMPOBAHHYIO, MUHEPASTBHYIO Fa3vpOBaHHYI MW MPECHYI0 U T. .)?

3.4 OuncTKkaBoabl

KHIO‘-IEB%I\?@} CymjecTByeT 1Ba Croco6a OYMCTKY BOMBL a) NPUPOOHast
ALl VIV CHOHMAHHAS Vi 0) MeXHON02u1ecKas VI NAGHUPYeMAas.
® lpupoanas ouncr- IIpupooHas ouucmka TpeRronaraeT psx MPOLeccoB, KO-
ka TOPbIe IPOUCXOIAT HE3ABUCUMO OT BMELIATe/IbCTBA YETIOBEKA:
® TexHonornyeckas - ¢unbTpalys yepes MeCOK U TPaBUil, IIPY ITOM YHAsA-
O4mncTKa I0TCA BCe B3BENIEHHbIE B BOJle MEIKIME TIPEAMETHI U Ya-
® OuuctuTenbHble CTULIBL;
CTaHyunu - JCIapeHye BOAbI M KOHJEHCAlMsd IapoB, IIOC/IE Yero
® Ounbrpauns BOJIa BO3BPAIlA€TCs B IIOUBY B BUMIEC NOXKS U CHETA;
® XnopuposaHue - pasynokeHue OMONOTMYECKUX 3arpssHeHMil Ipu yya-
® YcTpaHeHue MyTu CTUN 6aKTepI/H71, HAXOIAIUXCA B IIOYBE.

Texnonoeuueckas ouucmxa. ImTaBHBIMM MCTOYHMKAMI, KO-
Topble 00ecreynBaT BOJON Hace/leH)e TOPOJOB, SABJIAIOTCA
pexu. B HacTosmee BpeMs, KOrjja CTOYHbIE BOABI IIONAJAIOT B
pex (IpAMBIM MU KOCBEHHBIM ITyTeM), PeYHYIO BOLY MOXXHO
JICTIONb30BATh TOMBKO IIOC/IE CIIEIVa/IbHON ITAHOBOI OYMCT-
KV Ha BOJOOYVICTUTEIbHBIX CTAaHIVAX (OUMCTHBIX COOpYXe-
H1AX) (puc. 3.15).

[Ipomecc ouniieHNsA BOLBI COCTOUT U3 HECKONBKIX MOCTIe-
OBAaTebHBIX CTajuil: (GIMIbTPOBaHMe, Ae3MHPEKINA, yCTpa-
HeHUe MyTH! U T. J.

L. Qunvmposanue. CHavama BOAY 13 peKy NepeKaunBaloT
HacocoM 1 B GacceilH [IA OTCTaMBaHMA 2, 3aTeM IPOITYCKAIOT
dyepe3 GuabTp 3 (MeTaIMYecKylo CeTKy). 37echb yHaaA0TCA
KpYIIHbIe IIpeMeTHI (pbI0a, anku, Oy TBUIKA U T. i.).
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II. Jesungexuyus. IIpodunbTpoBaHHYIO BOLY Ae3MHOUIN-
PYIOT C TIOMOIIBIO X/I0pa U3 ycTpoiicTa 4. [l me3aunpexym
MOYKHO TAaK)Xe JMICII0/Ib30BaTh O30H W/IV TUTIOX/IOPUT HATPUA.

I Yempanenue mymu. JIna ocaxpmeHUsA MEIKUX YacTH-
4eK, He 3ajiep>KaHHbIX GubTpoM Ha I aTarme, B Boxy fo6aBis-
I0T CIIeIMa/IbHBIE BEIeCTBa, 3aTeM (PUIbTPYIOT Yepes MecoK B
GacceliH 5, yuass IONTyYeHHbIT ocafok. [locme aToro arama
BOJIa Y>Ke IIPUTOfIHA I VICTIONb30BAHMA.

IV. IlosmopHas Oesungexyus. Ilpu mocnenymomem mpo-
JIBYDKEHMH TI0 BOZIOIIPOBOZlY BOJIa MOXKET «IIOJMaThy» Pasiny-
Hble MMKPOOBI, II09TOMY BOZY [ONOTHUTENILHO 00pabaThIBa-
10T Ae3VHQUUMPYIOLMMM BellleCTBaMI ¥ C IIOMOLIBI0 HAco-
ca 6 HAaIpaB/IAIT K HOTPeOUTENAM.

JlOTIONHNUTENIbHBIM METOJOM OYMCTKI BOJBI SIB/IAETCA €e
06paboTKa axmusuposanHoim yenem. VI3BeCTHO, YTO MeJUKM
PEKOMEHJIYIOT IpueM TabNIeTOK aKTMBMPOBAHHOIO VITIA B
CTy4ae MNIIEBLIX OTPaBIeHNIT. MHOXeCTBO MOP, NMEIOIINXCA
B AKTVMBUPOBAHHOM YIJIe, CIIOCOOHBI IIOI/IOM[ATh YACTIYKY
pasHBIX BellecTB. Tak, yroib OYMIAeT MMIIEBAPUTETbHBIN
TPaKT OT BPEJHBIX BellecTB. AHAJOTMYHBIM OOpa3oM, Ipu
IPOITYCKaHUY BOABI 4Yepe3 YTONbHBIM C/ION WM (UILTP C
aKTUBVMPOBAHHBIM YITIeM, HA €TO IIOBEPXHOCTH «3afiepXKaTcs»
OpraHMYecKye BeI[eCTBA, MOHBI TKENBIX META/VIOB I
pyTie TOKCUYHbIE BellleCTBA, IPUCYTCTBYIOLINE B BOfe. JTO
IPOCTOI, JOCTYIHBIA U 3(PQPEKTUBHBINI METOJ OYMIECHI
BOJIBI OT BPEIHBIX IIPYMeCeil.

be3ycmoBHO, BOy MOXKHO OYMCTUTD Y METOZIOM JVICTHII-
namym. Ho B 9TOM cy4yae MbI He IOTY4MM HPYBBIYHYIO M-
TbEBYIO BOZY, C IPUATHBIM BKYCOM ¥ 3aIIaXOM, COTEPKAIIYI0
OnpefieNIeHHblE KONMYECTBA IOJIE3HBIX coneit. Huctunmmpo-
BaHHYIO BOAY IIPMMEHSAIT He A INTbA, a JyIA IIPUTOTOBIe-
HIA PacTBOPOB, KOTOPbIE VICIIONb3YIOTCA B Pa3/IMYHBIX IIE/IAX
B 1a60paTOPUX, IPOMBILIIEHHOCTY, MEAMIIMHE U T. .
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Puc. 3.15. Cxema BofO-
OYNCTUTENIbHON CTaH-
umn: 1 — Hacog;

2 - 6accelH ana oTcTam-
BaHusA; 3 — dunbTp;

4 - yCcTpONCTBO ANA
XNOPUPOBAHUA U
06paboTKM BOAbI T1MO-
XNOPUTOM HaTpus;

5 - 6acceliH ans yaa-
neHna MyTu; 6 — Hacoc,
nopaloLmin Bogy notpe-
o6utenio.

OuncTka Bogpbl

OunbTpoBaHue
(oTpEeneHme KpynHbix
nprmecen)

De3nHdbekuns

i

YcTpaHeHune Myt 1
¢dunbTpoBaHue yepes
necok

MoBTOpHas fe3vHpek-
una

|

Mogaua notpebuTtenio

k= jameTka Vv

HaumHaa c 2012 ropga
npu  OYMLEHWUN BOfbI
Ana notpebutenen my-
HUumnua KuwnHes pes-
MHOEKLMA NpoM3BOLUT-
CA He XI0poM, a rumno-
XIIOPUTOM HaTpuA.



OUEHWBAHWE

1. O6BACHMU, YTO O3HAYAIOT MOHATUS:
a) npupoOHas 800a;
r) MUHepanbHas 8o0d; A) NUMbesas 800a;

6) xumuyecku yucmas 800d; B) 2pyHMOoBble 800bl;
e) UCMUIIUPOBAHHAA 800d;

X) 3aepA3HeHHAs 800d; 3) CMOYHble 800bI.
MpuBeamn KOHKPETHbIE MPUMEPDI [N KaXKOA0ro NOHATUA.

1 g2 CINL

PaocoTa
B rpynne

KNIOYEBBIE!O
CNOBA

® ATMOChEPHbIN
BO3AYyX

® Kncnopopg — »u3-
HEHHO Ba>XHbIl
KOMMOHEHT

® A30T - «pa3basu-
Tenb» KMCNopoaa B
BO3AyXe

® EcTecTBeHHbIe 3a-
rPA3HUTENN

® /IcKycCTBEHHble
3arpAsHUTeNn

® O30HOBBIN C/ION

Y10 Takoe NpupoaHas OUnCTKa BOfbl?

OnuLY TEXHONIOTUYECKME STarbl OUNCTKIA BOADI.

B KaKkux Lensx npumeHseTcs 06paboTKa BOoAbl aKTUBMPOBAHHbIM yriem?
O6bACHM, YeM OT/IMYAETCA NMUTbEBASA BOLA OT ANCTUIIMPOBAHHOWA.

® CocTaBbTe CMMCOK BOAHBIX MCTOYHMKOB B BALLEM HACENMEHHOM MYHKT,
KOTOPbIE MOMHO MCMOfIb30BaTb:

a) nA 06ecneyeHna HaceneHUA NUTLEBOI BOAON;

6) 7R OpOLLEHNA UMK BbIpaLLMBAHMA LIBETOB, [EPEBLEB, CENbCKOX03AM-
CTBEHHbIX KyTbTYp;

B) KaK 30Hbl AN1A PIO0NIOBCTBA UM ANA 0T/ABIXA.

W [TpeanommTe Mepbl Mo YX0fly 3a BOAHBIMM MCTOYHMKAMM B BaLLEM Hace-
JIEHHOM MYHKTE, a TAKMKE MO WX QUMCTHE.

3.5 Bo3pgyx - cmecb ra3006pasHbiX BelLecTB

3emHas arMocdepa, 06pasymomas BO3AYIIHYI0 000MI0UKY
Halllel IIaHEThI, — 3TO CMECh Ta30B CIEYIOIEr0 COCTaBa:

o KCTIOpOJL — 0KO7IO 21%;

¢ a30T — OKO/I0 78%;

e Ipyrue raspl — okosno 1%.

Kucnopoo. Camblit BaXKHBINI KOMIIOHEHT BO3JyXa — 9TO
Kucnopoy. bes Hero, kak 1 6e3 BOJBI, He CYIeCTBOBAIO Obl
Xu3HM Ha 3emye. ATMOCQEpHBIN KUCIOPOp obecreynBaeT
IPOLIECChI IIXaHMA XUBBIX OPraHM3MOB. B cocTosHMM NOKOsA
4elI0BeKy He0OXOIMMO OKOJIO 12 /1 KMCIOpoza B 4ac, a BO Bpe-
Ms QU3MYECKMX HAaTPY30K — B lecsTh pas Oonblue. bes expr 1
BOJIBI Y€JIOBEK MOXKET IIPOXXNUTH MHOTO 4acoB, a 63 KUCIopo-
fla — BCETO TMILIb HECKONbKO MMUHYT.

BMmecre ¢ Tem B mpupozie 60/blie KOMM4ecTBa KMCI0posia
PacXOfyIOTCA I/ NMPOILeCCOB THMEHMA Pa3/IMYHbIX OpraHnye-
CKMX BellleCTB B TI0YBE, BOJie U BO3/IyXe, a TAKKe /I IIpoIlec-
COB TOpEHU.

Asom. HasBaHue IpOCTOro BeIleCTBa «a30T» IMIPOM3OLIIO
OT JBYX Tpe4ecKMX C/IOB: OTPUIATENbHON HPUCTaBKU «a» U

112



«30€» — JMU3HD, TO eCTb B IIePeBOfie — «Oe3xnu3HeHHbli». [lei-
CTBUTE/IbHO, TIEPBbIE MCCIE[OBAHNA II0Ka3a/IN, YTO )KMBOTHbIE
norn6aiT B aTMocepe YMCTOro a3oTa.

KakoBo 3HayeHme asora B Bosfgyxe? OmaceH M OH A
JKVIBBIX OPraHM3MOB?

UNcThIll a30T He TOKCUMYEH — OH ABJAETCA «Oe3pasmid-
HBIM» I'a30M, KOTOPBII He NOA/iep>KuBaeT X1u3Hb. Komnuectso
a30Ta BO BJIPIXa€MOM U BbI[IbIXa€MOM BO3JyXe OJVHAKOBO
(4TO B 9TOM OTHOIIEHMM MOXKHO CKazaTb O Kucmopope?). B
COCTaBe BO3JIyXa a30T UIPaeT BAXKHYIO POJIb, pa3baBILasd KIC-
JIOpOJ, — Befib JOITO MBIIIATh YMCTBIM KUCIOPOZIOM OIACHO,
II09TOMY KICTIOPOJL B BO3/IyXe IIPUPOfa «pa3baBuia» a30TOM.

Jpyzue za3vr. B Bo3gyxe comepkaTcs 1 HeOOMbIIMe KO-
gecTBa (0K0/MO 1%) MHEPTHBIX ra3oB (aproH, renmii, KPUITOH
VI Ip.) ¥ YIJIEKUCTIOTO Ta3a. 3arps3HeHHbI BO3YX MOXeET CO-
Ilep>KaTb 1 APYTHe BeIeCTBa B Pa3HbIX KOMMYECTBAX.

Venexucnouii 2a3. Yrnekucnplii ra3 B OOJbIINX KOMIYe-
CTBax 00pasyeTcs B IIPUPOJie B pe3y/nbTaTe IPOIECCOB JbIXa-
HMA, TOPEHN, THUEHUA OPraHMYecKMX MaTepuasnoB 1 T. fi. B
pesynbTaTe MOXKET CTIOKUThCA BIIEYAT/IEHNUE, YTO BECh aTMOC-
(bepHbIiT KICTOPOJ, HO/DKEeH ObIT OBl TaBHO M3PAacXOf[0BATHCS,
YCTYIIUB MECTO B BO3JIyXe YITIEKICIIOMY Tasy.

K cuactplo, B Ipupofe Bce N3MEHEHNA HAaXO[ATCA B rap-
MoHuy. OfHOBpeMeHHO ¢ 00pa3oBaHVeM YIVIEKMC/IOTO rasa
IIPOMCXOAUT U TIpolecc GOTOCHHTE3a, IIPU KOTOPOM 3eJIeHble
pacTeHNs TMOITIOMAIOT YITIEKVIC/IBII I'a3, @ B3aMeH B aTMocde-
py BBIAeNAOT Kucmopoy, (puc. 3.16). Takum obpaszoM, comep-
KaHUe YIJIEKUCTIOTO Ta3a B YMCTOM, He3arpSASHEHHOM BO3JyXe
IIOCTOSHHO NOAAep>XuBaeTca B npegenax auib 0,03%.

nane EOBRTE, Mhyre,,

ba

KMCNOPOA, O, ' yrﬂriléwggblﬂ '
’ 2

QoTocnnte3

3HaeTe Nu Bbl,

= Aé ‘ qTOooo

s esesesesesesesssssscscscscses
.

[lonroe Bpems cunTanocy, :
YTO BO3AYX ABNAETCA NPO-
CTbIM BeLLecTBOM. Pycckuii
¢ yuenbiii M. B. JlomoHocos
: lOKa3af, uto BO3AYX — 370 +
CMecb ra3oB, a QpaHLly3-
3 CKuih yueHbiit A. JlaByasbe
: ycTaHoBuA, uto 1/5 yactb
BO3/yXa MPUXOANTCA Ha

secesecscccs

ecesesesecne

KNCNOPOA.

secesesesesesssecscssscscses

secesesesscscces

seesscscse

C KaxablMm BAOXOM Yeno-
BEK BfAblXaeT npumep-
Ho 500 mn Bo3pyxa, W3
Hux 100 mn coctaBnset
Kucnopoa. 3a  MUHYTY
yenosek penaet 14-15
BOOXOB. Kakoii o06bem
BO3/yXa YenoBeK BAblxa-
eT3a 1uyac?

Puc. 3.16. [prpoaHbIn
0bpaTumbIi npoLecc
noTpebneHns KNCnopo-
[a 1 ero pereHepauusa
npw poTocnHTE3E
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3HaeTe v Bbl,

“ITO...

: 3emas aTMochepa pas-
[efeHa Ha HEeCKOJbKO &
cnoes. [lepsbiit  cnon,
TONWMHON B  CpefHem
11 KM - camblii boraTblit
Mo CoCTaBy, Ha ero Jonio
npuxogutca okono 90%
obLweit Maccbl aTMocdepbl
3emnn.

secesescsesesesesesesecssesns

ecesesesscscscsesssscscsesene

secesecesscsesesscscsesesens

H;He - 1000 km
N; O; H; He = 700 km

N,; O; 0,; He — 200 Km
-
N,; O,; 0; O;; He— 100 Km
/ -~
/OZ; 05 N,™ 30 Km
N,; 0, H,0; Ar, O, 10 KM

Puc. 3.17. CocTaB raso-
BOVi 060/104KM 3emnn
Ha pa3HbIX BbICOTAX

3aepAsHeHue 803dyxa -
npucyTCTBUe B aTMOChepe
BELLECTB, He UMeloLLX
OTHOLLEHMA K HOPMa/ibHOMY
COCTaBy BO3AYXa W OKa3bl-
BalOWMX BpeAHOE BAUAHUE
Ha OKpY»aloLLyto cpeay.

DoTOCHHTE3 — 3TO IPOILIECC, 10 OTHOIIEHNIO K KOTOPOMY
4e/I0BEK He JNO/DKEH OCTaBaTbhCA PaBHOLYMIHBIM. JJONT KaxKzo-
O KT I/IAHEThl 3eMJISl — COXPAHATD 3€/IeHble HacaXKJeHA
B IIPUPOJie ¥ IPMYMHOXXATb MX.

Ammocepnvie cnou. Ilo Mepe ynaneHus OT HOBEPXHOCTH
3eM/u cOCTaB aTMOCHEPHOTO BO3JyXa M3MEHSETCS U TIOBBI-
IIA€TCA €r0 Pa3peXXeHHOCTD.

Kak BunHO 13 pucynka 3.17, HVOKHWIA C/I01, BBICOTOM 10 KM,
COJIEPXKUT KUCTIOPOf, a30T, BOZIAHbIE NApbl, ApTOH U YITIEKIUC-
bl ra3. B BepxHmx cnosix (Bbie 700 KM) 9TM KOMIIOHEHTBI
OTCYTCTBYIOT, HO IIPe00/IafjaloT JIerKiie ra3bl BOJOPOS VI Te/INIL.

Bosnyx - ato mpupopHOe 60raTcTBO, KOTOPBIM 00O/Maja-
€T KaXX/Iblil KOHTMHEHT, M00as CTpaHa U HACENCHHBIN ITYHKT.
Bmecre ¢ TeM BO3IyX ABNAETCA M LIEHHBIM PECYPCOM, U3 KO-
TOPOTO MOYYaloT TaKye BaKHbIe XMMIUECKIE BELIeCTBa, KaK
KICIIOPOJ, 11 a30T.

BaxxHoit ¢yHKUMeNl BO3AyXa ABIAETCA 3aIUTA JKMBBIX
OpraHM3MOB OT T'YOMTENbHOIO BO3JEIICTBYA YIbTpaduonero-
BbIX nmydeit Connua. Ha myTu stux myuveii, Ha BbICOTe OKOMIO
25-40 k™ (puc. 3.17) OT HOBEPXHOCTY 3eM/IN, PacIONaraeTCs
cnoit o3ona (O,) TommyHoM npubmmantensHo 10 km. IIpocroe
BEI[ECTBO O30H CHIDKAET BPeHOe HeJiCTBIE YIbTpaduoneTo-
BBIX JIy4ell, 3alyIas HaC OT COTHEYHBIX OXKOTOB ¥ PAKOBBIX
3a007eBaHMil. DTOT C/IOM HA3BIBAIOT TAK)XKe «030HOBLIM UiU-
mom 3emu».

O30H 0o6nmaaeT XapaKTepHbIM 3aIlaXOM CBEXECTHU, KOTO-
PbIl MO>KHO OIYTUTb BO BpeMs I'PO3bl IPU 3MEKTPUIECKUX
paspsAfax MOJIHMIL, B COCHOBOM JIECY, HA MOPCKOM Oepery nimn
npy paboTe KBapleBbIX aMII B OOMBHMYHBIX Manarax. B ma-
JIBIX KO/IMYeCTBAX 030H I0/Ie3eH, TaK Kak o0majaeT fe3nHpu-
LUPYIOILINM [EeVICTBUEM.

JleATenbHOCTD YelMoBEKa MOXKET HAPYIIUTb O30HOBBIN
CTI0i — /IS HETO OIIACHBI a39P030JIM, CIIpel, copepxarye ¢pe-
OHBI, TaK KaK B pe3y/IbTaTe UX AeICTBIA 00Pa3yITC «030HO-
BbI€ JIbIPbI».

3azpasnumenu 6030yxa. KoMIIOHEHTBI, 3arpssHsOIINe
arMocepy, MOXKHO pas3ie/nTb Ha [Be TPYIIIIBL: ectnecmeeHHble
U ucKkyccmeeHmole.

EcrecTBenHble 3arpA3HEHNA — 3TO IIbIIb, KOIIOTbH, IIECOK,
NO/IHMMAa€eMble B BO3JJyX BETPaMM U YparaHaMy VI BOSHMKA-
IOLIJE B Pe3y/IbTaTe I0XKapOB, M3BEPKEHUII BY/IKAaHOB 1 Jpy-
TUX IPUPOJHBIX SABIEHUIL.
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VIcKyccTBeHHbIe 3arpsI3HEHVISI ABJIAIOTCA CHIECTBMEM [IeATEIbHOCTY YeloBeKa.
CaMble pacIipocTpaHeHHbIe CPefiyl HUX — BBIXJIONHBIE T'a3bl TPAHCIOPTHBIX CPENCTB,
B KOTOPBIX COfIepKaTcsl BpefHble BEleCTBA — OKCUABI a30Ta U okcup yriaepozpa (II)
CO, Ha3bIBaeMblil yeapHvim ea3om (OH 00pasyeTcs Py HEIIOJTHOM CTOPaHUM TOIUIN-
Ba). [Ipn oxuranuym HeTM M yI/IA Ha TEIUIOBBIX NMEKTPOCTAHIMAX B aTMocdepy
IOTHUMAIOTCS caxka U cepHucThit ra3 SO, (oxcup cepol (IV)). BpenubiM sABnsercs
TaK)Ke MaccoBOe mpyuMeHeHMe (eilepBepKOB.

VI36bITOK YITIEKMCIIOTO rasa TakKe 3arpsisHseT Bo3ayxX. OH crocobeH HaKaIm-
BaThCs B aTMOCQepe BOMM3U IPOMBIIIIEHHBIX 30H, KOTOPbIE, KaK MPABUIIO, JIMIIEHbI
3e7leHbIX HacaxjeHnit. CopepykaHme B BO3JyXe YIIEKUCIOTO Ta3a B 3TUX CTy4asaX MO-
JKeT 3HAUMTENbHO NPeBbINIaTh HOpMY, focturas 0,6-0,8%.

VckyccTBeHHOE 3arpsi3HEHVE BO3JyXa OKasblBaeT 3HAYNMTENIbHOE BIVISHUE Ha
3I0POBbE YeloBeKa M XXMBOTHBIX. HeKoTopble 3arpssHsINe BelllecTBa IOX Heli-
CTBUEM ITAPOB BOJIbI B aTMOC(epe MPeBPaLIAIOTCS B KMC/IOTHI 1, BbIIIA/iast KUCTOTHBI-
MM TOX/AMM, HAHOCAT OO/IBIION Bpel OKpy»katoleit cpefie. Hemb3s Takoke 3a0bIBath,
4TO KypeHue Tabaka i curapeT 3arpssHsaeT aTMocepy KaHIIepOTeHHBIMY BellleCTBa-

MU, TIOIBEpras ONACHOCTY 3[0POBbE KYPAILIETo M OKPY>Kaio-
IIMX eTO JIIofeN.

Mepvr no npedomepaujenuto 3azpasHenus 6030yxa. K
caMbIM 3 eKTUBHBIM MepaM, KOTOpble HPENATCTBYIOT 3a-  + B Kakvx u3 meponpus-
TPA3HEHNIO aTMOC(epbl, OTHOCATCS: VI, yKa3aHHBIX B MyH-

KTax d—e, MOryT NpuHATb

a) obecrieyeHne MOTHOTO CXKMUTAHWSI VCIIO/Ib3YeMOTO TO-

6 . HenocpeacTBeHHOE Yy4a-
wmBa (MPYMEHAA BO3[YX, OOOTAIEHHBI KUCIOPO- 0 yHEHUKM  TBOErO

IOM); Knacca?
6) 3aMeHa HIM3KOKAaYeCTBEHHOTO TOIUIMBA MeHee TOKCUY- * [Ipemnoxu  apyrve
HBIMM BellleCTBAMIA; MEPbI MO MpeAoTBPaLLe-

HWIO 3arpA3HeHnA BO3-

B) YCTAHOBKAa Ha IPOMBIIIEHHBIX IPERIpUATUAX 000- nyxa.

PYZIOBaHMs 110 yZiep)KaHUIO0 BPETHBIX BelecTB (¢uib-
TpPOB);

T) yBeluueHMe IUIONafieil TapPKOB U IECHBIX MacCUBOB;

1) 3ampeT KypeHus B MyOMMIHBIX MeCTaXx.

OUEHWBAHWE

1. [lepeymcnv OCHOBHble KOMMOHEHTbI aTMOCHEPHOrO BO3AYXa.

2. AprymeHTUpyi yTBEpXAeHME O TOM, YTO KUCIOPOA ABNAETCA XM3HEHHO
Ba>KHbIM KOMMOHEHTOM BO3[yXa.

3. O6bACHM 3HAYEHNE CI0Ba «a30Mmp.

4. YKaXu KONM4yeCcTBEHHOE COOTHOLLEHME KNCIIOPO/a, a30Ta 1 APYrvX ra3oB:
a) B UMCTOM BO3yXe; B) B 3arpsi3HEHHOM BO3yXe.

5. Ha30Bu BelleCTBa, 3arpAsHALIME BO3AYX.

6. YTO Takoe O30HOBLIN CNION, e OH PACMONOXKEH 1 KaKoBa ero posib B 3alluTe 3[40POBbsA
yenoseka?
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7. O6bACHM B3aMMOCBA3b MeXAy COAepXaH/VeM B BO3[yXe KUCIIOpOAa W YrIekucioro rasa:
a) B 06bIYHDBIX YCNIOBUAX; 6) B NPOMBILLNEHHbIX 30HaX, INLLEHHbIX 3eJIEHbIX HAaCAXKAEHNIA.

8. I'Iepeqvlcnvl Mepbl Mo NpeaynpexaeHnio 3arpAsHeHnA Bo3yxa.

9. I'Ipe,qno>K|/| LencTBna no ynydleHuto 3KONOrMYyecKon 0O6CTaHOBKN B TBOEM ropoge (cene,

nocesnke).

10. Paccmotpu puc. 3.17, UNNIOCTPUPYIOLWMIA COCTaB ra3oBol 060M104KM 3emnn. Bolumcin otHo-
CUTENbHbIE MOJIEKYNIAPHbIE MAcChl BELLECTB, 00BACHM:
a) MoYemy Knciopog, a3oT W YINEeKNCbIV ra3 HaXOAATCA B HUXKHUX, @ BOAOPOS W refiui — B
BEPXHUX CNIOAX aTMoCcdepbl;
6) nouemy nepBbiii CIOM BO3[yXa Haf MOBEPXHOCTbIO 3emMnv ABNAETCA CaMblM THAXKENbIM,
cocTaBnsa 90% Maccbl Bcert aTMochepbl?

KNIOYEBBIE!O
CNIOBA

® 3arpAsHeHne
OKpY>KatoLLen
cpegbl

® 3alnTa OKpyxato-
wen cpegbl

® MexgyHapogHble
KOHBEHLMK

e brotonnuso

3.6 Xumusa n npo6nembl oKpyKaioLleii cpeabl

Yenosex - yuacmHuuk 3azpA3HeHUs, He06eK — Hepmea
3azpasnenus. Jlo xonna XVIII Beka dyemoBek Wl B rapMOHUA
C OKpyamleit cpenoit. Ho co BpeMeHeM 3TO paBHOBecue
OBUIO HAPYIIEHO MHTEHCYBHBIMY IIPOLIECCAMM CTPOUTENbCTBA
3aBofioB 1 (pabpMK, pacuMpeHus: rOpofoB, BHIPYOKM J1eCOB,
CO3JJaHMA pa3/IMYHbIX TPAHCIIOPTHBIX CPECTB U T. [I.

Kaxk cnepctBue, Hadancss cOpoc B BOZY, BO3AYX U IOYBY
BCe BO3PACTAIOLIMX KOMMYECTB BPEJHBIX OTXOOB. B morone
3a 6ojee OIATOIIONTYYHOI >KU3HDBIO YeTIOBEK Pa3pyLINII Cylie-
CTBOBaBIILIee B OKPY>KAIOIIell Cpefie eCTeCTBEHHOE paBHOBECHE,
IIOIBepras OACHOCTY 1 COOCTBEHHYIO KI3Hb.

C 1970 ropma crienmamucThl 0OpaTH/IN BHUMaHME Ha Ha-
NM4Me SBHBIX IPM3HAKOB 3a00/I€BaHNA OKPYIKAIOLIEH Cpefbl.
Bce gamte cTanyu o6CcyxaaTbcs NpoOIeMBI 3arpsiIsHEHNST BOJIBL,
II0YBBI, BO3/[yXa, I[MOOANBHOTO IOTEIIeHNs], 0Opa3oBaHMs
O30HOBBIX JIBIP, BO3HMKHOBEHNA KVUCIOTHBIX JOX[El, Hapy-
LIIeHMsI PaBHOBECVsI B BOJHOM Cpefie Y T. .

CosHatenpHble JIIOIM IOHSIN, YTO NPUPOAY Heb3s He-
I[aJTHO 1 OECKOHEYHO SKCIITyaTHpOBaTh, HAPOTUB, ee HeoO-
XO[IMIMO 3aIIMIIATD OT U30BITOYHOI MHAYCTPUATN3ALIUM.

Heo6xonmmo, OfHAKO, OTMETHUTb, YTO 3HAYUTENbHAsI
YacTh HaCeNeH Vs I/IaHEeTHI He 00/1ajaeT JOCTaTOYHOI NHPOP-
Manueil 00 UCTOYHMKAX 3arpsA3HEHMA M O TeX HeoOpaTMMBbIX
M3MEHEHNMAX, KOTOpble MOTYT NPOM3ONTH B IPUpPOLE B pe-
3y/IbTaTe JeATeTbHOCTI YeI0BeKa.

BoT mouemy B pasBUTHIX CTpaHaX HEOZHOKPATHO IPO-
BOJIW/INCH BCTPEYNM Ha BBICOKOM YPOBHE, Ijie ObIIN IPUHSATHI
MeX/JYHapOJHble IIPaBOBbIe KOHBEHIVN 110 OXPaHe OKPY>Kalo-

1Ieil CPeibl.
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Tax, 6bUIM yCTaHOB/IEHBI MEXIYHAPOJHBIE THV 3aIUTBI
OKPY>KAIOILEll Cpefibl, KOTOPbIE NPU3BIBAIOT BCE YETOBEYECTBO
BHECTY CBOJ BKJIaJ| ¥ TIPeAIPUHATb KOHKPETHbIE AeICTBUA IO
OXpaHe BOJIBI, BO3yxa 1 1moyB. Pecrrybmuka MomnjoBa Takxe
ABJAETCA YYaCTHULIEN 3TUX COITIALIEHMIA.

22 MAPTA
BCEMMPHBIH JEHb BOJHBIX PECYPCOB

22 ATTPEJIA
MEXIYHAPOLHBIM JEHD 3EMIU

5 UIOH4A
BCEMUPHBIN IEHD OKPY>KAIOIIEH CPEJIBI

16 CEHTSBPSA
MEX/IYHAPOJHBIN JJEHb OXPAHBI 030HOBOT'O CJI0S

IIpobnemvt, évizéannvie 3azpasHenuamu. Mbl U3ydnmm
VICTOYHVIKM 3aTPsA3HEHMS OKPYXKAIOLIell Cpebl, IepedncIun
ecmecmeeHHple TIPUYMHBL (YparaHel, MOXapbl, M3BEP>KeHMs
BYJIKAaHOB U T. 1.) U UcKyccmeeHHvie HaKTOpBI (pe3yabTaThl
JIeATeIbHOCTY Ye/I0BeKa) 3arpsi3sHeHWIL.

VIcKyccTBeHHbIe 3arpsi3HUTENN 3HAYNTE/IbHO OIacHee, TaK
KaK B VX COCTaB BXONAT BPeHbIE BellleCTBA (OKCU/BI YI/IEpO-
1ia, CepBl, a30Ta, aMMMAK, KUCIOTHI 1 T. JI.), KOTOPBIE IIPOOTI-
JKUTEeNIbHOE BpeMs BBIEIAIOTCSA B aTMocdepy (Bech Hepyox
PabOTHI 3aBOJIOB, BO3YLIHOTO, MOPCKOTO I HA3eMHOTO TPaHC-
HOPTA U T. [I.).

Kax MoxHO 3AaIIUTUTD IIPUPOAY Ha HAaHHOM arane?! Kro
HECET OTBETCTBEHHOCTD 3a SaI‘pHSHeHI/IH?

MbI Bce OCO3Ha€EM, 9TO HEBO3MOXXKHO BEPHYTbCA B KAMEH-
HBIN BEK, TO €CTb MBI y’K€ HE MOXXEM OTKa3aTbCA OT YCIYT U
OUBUIN30BAHHDBIX YCHOBI/HU/I JKM3HIN.
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2-3 mapta 2017 ropa B
KuwuHese coctosnach VI
MexnyHapoaHas KoHde-
peHuunA «JKonormyeckas
XVMUA U XUMUS OKpYXa-
follen cpefply, B KOTO-
POV NpMHUMaNK yyactme
U3BECTHblE YueHble 13
pasHbIX  CTpaH  MUpa,
BK/IOYaA McCiefoBaTe-
nen B obnact 3Kono-
v 1 npenogasatenen
xumum  u3  Pecnybnuku
MonpgoBa. B pamkax KoH-
depeHumn Gbinn 3aTpo-
HyTbl Mpobnembl, CBA-
3aHHble C 3arpAsHeHuem
OKpYXKaloLLen cpebl, 1
NpPeaoKeHbl  CMocobb
OUMCTKM 11 OXPaHbl BOAbI,
BO3/lyXa 1 NOuYB.

Puc. 3.18. cTOYHUKN
3arpsi3HeHVs Bo3ayxa



CnoBa

Ixonoauyeckas xumus —

HayKa 0 XMMUYECKMX
npoueccax, KoTopble
onpeaensioT CocToAHne

1 CBOMCTBA OKpYKaloLLen
cpeabl.

3Konozus - HayKa, KoTo-
pas u3y4aeT B3auMo-
LeiicTBUE MeKay
opraHM3MaMi U Cpefion ux
obuTtaHms.

3HaeTe v Bbl,

YTO...

o esecsesesscsesesscscsecsssnne
. N

§HaqV|Haﬂ c 22 CEHTﬂ6pH§
£ 2000 ropa B Pecny6nuke :
:MongoBa nmpoBsoguTcs :
Sakuma «OpuH feHb 6e3:
: aBTOMOONISY,
§B 3TOT [leHb Ha CamblX :
§O)KVIBJ1€HHbIX ynmuax§

: ropo/ioB YCTaHaBNMBAETCA
: TULLIMHA 1 CHXAeTCA ypo-
: BEHb BPEe/HbIX BbIOPOCOB.

csecsese

HexoTopsle onm604HO HOIATAI0T, YTO UMEHHO XUMUS 3a-
IpsA3HsET OKpyXKawuyio cpeny. Ho Hajo moHuMarb npaBuiib-
HO: He XM 3arpsIsHsET, a XUMUUECKUe 6eu4ected, U TOIbKO
TOTZIA, KOTZIa X HETPaBU/IbHO IPUMEHSIOT 6€30TBeTCTBEHHbIE
VIV HEKOMIIETeHTHbIe JIIofM. Myccust XuMmy 3aKjodaercs B
O6'bHCHeHI/H/[ " penieHnn HpO6HeM, CBA3aHHbIX C 3aIpA3HEHU-
€M OKpY>Kalollleil Cpefibl, U B IIOJMCKe OTBETOB Ha TaKJe BOIIPO-
cbl, Kak: «Kakue BellecTBa BpeHBI, 110 KaK/M IIPUYMHAM BO3-
HIKJIO 3arpsi3HeHMe, KAKOBBI ero MOC/IeCTBIS U KAKOBbI Iy TH
peleH st IPO6IeMbI?»

B nouckax pewenus. Ceunaauctsl B 00/1acTi SKOMOTH-
YeCKOJ XMMUI 1 3aIUTHI OKPY)KAIOLLelt Cpeibl HEOTHOKPATHO
IEMOHCTPMPOBAJIN, YTO CPefia HAIIETO OOUTAHMS MOXKET CTaTh
qyIIle C IOMOIIBIO Y)Ke MMEIOLIMXCs ¥ OYAYIINX JOCTIDKEHUI
Haykn. Ceifdac ucciefoBaH)sA MO 3allUTe OKPY>KAIOLIEil cpe-
IIbl ABJIAIOTCA OCOOEHHO OOHAeXMBAOMIMMI. 3acTy)XUBaeT
BHUMAHUA U TIPEJIOXKeHNe II0 3aMeHe TPAVULVIOHHbIX BYUJIOB
TorBa (/151 060TpeBa) Ha OUMIEHHOE MU OUomonauso (13
COJIOMBI, OTXOJJOB JIECHBIX XO35I/ICTB U >KUBOTHOBOJICTBA), 60-
Jiee JieleBoe 11 JOCTYIIHOE B HaIllell peciyOnuke.

Kpome aToro, Bce Bujibl TPaHCIIOPTHBIX CPECTB HEOOXO-
IVIMO 000pYZIOBaTh COBPEMEHHBIMI YCTAaHOBKaMH, 0becredn-
BAIOI[MMI TIO/THOE C)KUTaHVe TOIUIMBA, KOTOPOE, B CBOIO OYe-
penb, JO/DKHO ObITH BHICOKOKAYeCTBEHHBIM.

CBoil BKIaJ B 3alIUTy OKPY>XKalIeil cpefibl BHOCAT He
TO/BKO y4yeHble-XuMyKu. Hanpumep, Gusuky Haumm anprep-
HATUBHBIE UCTOYHUKMN SHEPTHUM, 00/Iafjatoliie MUHNMAIbHBIM
BO3JIEIICTBYEM Ha OKPY)KAIOILIYIO CPexy.

B cxopoMm 6yzy1em mracTMacchl, U3 KOTOPBIX M3TOTAB/IN-
BAIOT XO3S/ICTBEHHbIE TOBAPHI (CYMKM, YIIAKOBOYHbIE [IAKETHI,
nocyny) OyLyT 3aMeHeHbI Ha 010pasjararolyecss MaTepyaibl.
Taxoke IpeIOKeHbl pa3IuyHble TEXHOMOTYH II0 BTOPUYHOMY
IpYMeHeHMIO (TepepaboTKe) OTXOHOB 1 IPOM3BOACTBY U3 HUX
HOBBIX MaTepPHaIoB.

Obpausenue! Bac, cerofHANIHIO MOMOLEXb U 3aBTpalll-
HMX CIELMaINCTOB, HEe3aBMCUMO OT BBIOPAHHON BaMm 00-
JIACTY JIeATEIBHOCTY, MBI TIPU3bIBAeM OBITb SKOHOMHBIMU U
paLMOHATBHBIMU NOTPeOUTEISIMY BCeX OJ1ar, OXpaHATb U 3a-
yaTh npupoxy. Tonpko TakuM 06pa3oM BbI CMOXKeTe obec-
IeunTh cebe ¥ HOBBIM IIOKOJIEHNAM IIpoliBeTarolee Oymyliee
B YJCTOJI OKpy>Karoleii cpefe!
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@) BHYMAHUE!

Mopasmbiwnai 0 notepsax (BoAbl, SHepPrum, MaTepranos), KOTOpble Tbl AOMYyCKaellb
Kax[blil ieHb oMa U B LWKone.
MpymMy Mepbl, 5KOHOMb MPUPOAHbIE PECYPCbI, 3aLLMLLAl OKpYxatoLyio cpeay! Mpoasu

3a60Ty 0 cBoem byayLiem!

OUEHUBAHWE

1. Onuwm Boobpaxaemyl KapTWHY 3SKOnormue-

=

cKkom cutyaumm K koHuy XVII seka.

a) O6BACHU NPOLIECC MOCTENEHHOTO 3arPA3HEHNA OKPYXatoLLen

cpeppl, HaunHas ¢ XIX Beka.

6) MNepeuncnu NCTOUHNKN 3arpA3HEHNA.

B) Onnwm nocneacTBrA 3arpAsHeHNA.

r) MNepeyncnun mepbl No ynyyLleHUo CUTyaLmn.

a) BOAHbIX pecypcos;
B) OKpY»aloLen cpeabl;

I'Iepelmcnm MeXAyHapoHble AHW 3allnTbl:

6) 030HOBOrO Cros;
r) 3emnu.

4. O6BACHM POnb XMMIU B 3aLLMTe OKpYKatoLen cpefbl.

OnuLN HECKONBKO JOCTUXKEHWUI XVMUNKOB, KOTOpble CﬂOCO6CTBy-

10T YNyULLEHUIO SKONOTMYECKOW CUTYaLUN.

3anonHm KpoccBopAd 1M nony4vyn no BePTUKanu Ha3BaHWE [OBYX

MN3HEHHO BaKHbIX KOMMOHEHTOB, COCTAaBNAKLWNX OKPYXatoLyto
Hac cpegy:

8)

9)

10)

[a3, KOTOPbIN NPUCYTCTBYET B BEPXHUX CIOAX aTMOCHEPDI.
BelectBo, HeobxoaMMoe Ans fblXxaHua.
3awmiaet 3emnto OT ynbTpadroneToBbIX yyeil.
Yrnekuncnblii ra3 0bpasyeTca B Npupoae B pesysnbrate npouecca ...
Cmecb 13 Bo3ayxa 1 Kanenek BOAbI.
Hayka o BewecTtBax, nx

2 | |

CBOICTBAX, NOMyYeHUM
1 NPUMEHEHWN.

Cmecb  ra3o006pasHbIx
BEWeECTB, Heobxoau-
Masi ANs AbIXaHuA.

B nepesoge ¢ rpeve-
CKOro O3HauyaeT «b6es3-
YKN3HEHHbI».

OpHO 13 arperaTHbix
COCTOSAHNI BObl.
Mecauy, B KoTOpOm
oTMevaloT BcemupHbin
[eHb BOAHbIX pecyp-
COB.

3

5 |

10

119

B ogHom u3 cen 6binn
3aperncTpupoBaHbl  Cny-
yanm TAXenblx 3abonesa-
HUA N CMEPTU HEeCKOMb-
KNX KWTenem, npoxu-
BaloLMX BONW3K neca.
XMUKK-3Konorn wnsyuu-
N CNOXUBLUYIOCA CUTYa-
LUMI0 U NPOBENN aHanu3
BoAbl 13 Konogues. OHK
BbIACHWAN, YTO KOmoges-
HaA BOAA, NCnonb3yemas
B KayecTBe MUTbEBOIA,
COLEPXKUT HUTPATbI, KO-
JINYECTBO KOTOPbIX 3Ha-
UnTENbHO  MpeBblAeT
LONyCTUMYHO HOpMY.
Boga 3arpsasHeHa um3-3a
CTOKOB HaxopALlenca
Hemnofaneky  XMBOTHO-
BOAUECKOW depmbl. Bbinn
MPUHATLI MEPbI, 1 Ceroa-
HA BOfA W3 3TUX KOMog-
LleB NPUrogHa And nuTbA.
Kak Bbl fymaeTe, Kakue
mepbl  6bl  Npegnpu-
HATHI  ANA  YNydlleHus
YCNOBUA  KWU3HWU  3TUX
xutenein?



7. BHUMaTenbHO npounTail YTBEPXKOEHUA d-3 U 3anuWwun UX B
TeTpafb (BOMOMHAS UX TaMm, rAe HeoOXOAMMO) TakMM 06pa3oMm,
4TO6bI OHU CTany 3GHEKTUBHBIMU YCIOBUAMY 3aLUUTbl OKPYXato-

Len cpeapbl.

Pecnybnuka Mondosa 6ydem yxoxeHHoU u Yucmouti cmparod, co
300p08bIM HaceneHueM, eciiu 5 6yoy:

a) Hagooums nOpﬂaOK, CO6UPGFI MYCOp 8 cneyud’ibHble nakemeol,;

6) noodepxxusame yucmomy doma, Ha ysuye, 8 Napke, 8 WKoJe, 8
MazasuHe, 30Hax omobixa u m. 0.;

B) NOHUMAMb NOC/Ie0CMBUS 3d2pA3HeHUs OKpyxatoujel cpedsl u
0C03HABAMb, YMO HEObXOOUMO NPedNPUHUMAMb onpedesieHHble
Mepbl 8 3MOM OMHOWeHUU;

r) NOHUMAame, YMo KypeHue 8 0bwecmaeHHbIX Mecmax hpedcmas-
Ji9em onacHocms u 0714 Opyaux stooed;

L) 8Mecme ¢ Konieeamu ommedams Mex0yHapoOHble OHU 3awu-
mol okpyXatoweli cpedbl, yyacmeya 8 hecmueadnax, KOHKypcax,
KoHUepmax;

e) 3ameyame, Kak opyaue HebpexHo 8blbpacsiearom 6ymaey, yna-
KOBOYHbIe NaKembl, OKYpKU U m. 0.; NOHUMAMeb, YmMo OHU nocmyna-
1om HenpasusbHoO;

K) 8Mecme ¢ 0OHOKIACCHUKAMU Caxamo 0epesbs U yxaxusdams 3a
3e/1eHbIMU HACAaX0eHUAMU;

3) 0714 yMeHbWeHUs B/IUSHUS 0mx0008 y4dcmeoedms O0oMd 8
copmupogke 6bIMm0oB8020 Mycopd, pasdenssa ezo Ha: | — cmeksio,
Il - 6ymazy, Ill - nnacmuk, 1V — Opyaue omxoos.




0 TONAMBO ANA pakeT

0 TUIAPOTEHI3ALMS XVPOB

0 HarnofiHeHve a3pocTaros

vV otGenvBaTenb, Macno, Hegtb

V ammuak, Boga

—_———.

Mpunoxenne 1. Mepuopnueckan cuctema.
MpumeHeHNe XUMUYECKUX 31eMEHTOB

EcTecTBeHHOE COCTOSIHME:

Xeneso 26

B popme
ﬁ coenvHeHwii
0 TOMAMBO ANA pakeT 0 Tpy6Ka ¢ P. nysamn
0 aKKyMmynsitopbl -+ TOpMO3a /119 CamoneToB
+ Martep. Ans CTPOUT. CaMoNETOB| |+ KIIOWKY st ronbda 7
V CMa3oyHoe Macno + NpyXuHbI (ANs 4acos) 3o5n010 g
V' CTeKsIo, JekapcTea + TUIK, CreL. Kepamuka B popme
JnemMmeHTa
D
B popme
0 GeHranbckue orHu a3nemMeHTaun
+ TOHO4HBIE BENOCHTIEH, CaMoeTh =
V' NoBapeHHas Cofb, COAA, CTEKIO| |+ OrHeynopHbIA Kupnny coenuHeHun

V BO3AYWHBIE Wapbl
\V_kocMeTwika, Mbito

+ TanbK, Ny/pa 15 IMHacToB

+..
v

HavanbHas hpopma
Crnas, CMeCb UM MUKCTYpa

... uemeHT/.

XXXXXXXX .

Kar. KaTanuaarop

matep.  Marepuansl

peakT.  peakTop

VHCTP.  MHCTPYMEHT

SOEPH.  SAepHblit

P. nyan  PeHTreHoBckue yumn
Copyright

TexcTol

Pucynkn

Cbipbe Anst B...
MPUMEHEHME B...( CM. PUCYHOK)

Association of the Dutch Chemical Industry (VNCI)
L. Donk, dr. J.Kappe, dr. J.W. van Spronsen
DSM, Corporate Public Relation

+ Kkpacutenu

0 Tennoo6MeHHMK

V' CTEKI0, NIH3bI

V' CMIAYKM, MOPOX

V' KUCTIOPOAHBIE MacKu
V' 3ameHuTeNb conn

0 aedextockon
+ marep. Ans KOCMUY. NPOMBbILL.|

+ n3onsups kabens, Garapev + camoneTbl

v ynobpenus Vv cpt ana + npt
V. Men, Tunc, LeMeHT BaHUA CEMAH V' NUIMEHTbI 1151 KPacok 1 6yMaI'VI
v Gywmara, Kpacku V TeneakpaH V. Kar. s noaMepusaLim

0 OTo3NEMEHTHI
1} rasa (s

CTpoHuuin
Vv spepHble 6atapen: Oyitku,

LinpKoHuin
O siAepHoe ropiovee

+ TypBOpeakTUBHLIE MOTOPBI

V' uccnefioBaHue CePﬂENHOﬁ MblLULbI
V' apMMPOBaHHOE CTEKIO
\

V 3KPaHBI LYBETHBIX

+ yOapHbie

+ cTpoiimarepuanbl

+ WHCTPYMEHTBI, NIPYXMHbI

+ PeaKTUBHbIE MOTOPbI

V CTOiKast Kpacka

V. Kar. sl NPOU3BO/CTBA
CEpHOI KMCNIOTbI

0 3aWyTHOE NOKpbITHE

+ CTanb [4NA UHCTP. M HOXeii

V. 1I0Ny4EHIE METUNOBOTO CrIMpPTa
Vv KamydnsixHas kpacka, nasep
V CTepeo- 1 BIICOPEKOPAEPbI

+ pexywme
+ Tpy6bl
+

A MarHuT

V NOCTOSIHHbIE MarHUTbl V' JINH3bI Ang v Y anmassbl
v Kpacku | [V or A KUpnuY V KUpNWY NSt IOMEHHDIX Neveld | |+ SNeKTPoAbI NS CBapKu
Vv deii Vv nasepbl, panapb! (GuabTpb) V' OKCUreHOMeTp + MMMNAHTbI

paauaropos
+ MOTOpbI 19 PaKeT, TypOuH

v OrHery
V' CMa304Hble Matepyansl
VK. 15 XM,

0 doToanemenTbl

56 § JlaHTaH
+ KpemHu ansa 3axuranok

HTHbIE TPYOKN

0

+ ¢nyopecuel noaKu
v

O UCTOYHMK T marep. + XpaHeHue Boopoaa 0 KOHTPONb 33 aTOMHLIM PEaKTOPOM
0 aTOMHbIE Yachbl Vv KpacuTenb ans Gymaru + anextpopbl Ansi Garapeit 0 BakyymupoBaHue TpyGok
0 flaMna ¢ nysamn| |V Geii V' KaTanuTi4eckuii KOHBepTop V' peaKTyHbie MOTOpb
{0 poBepKa ropioKero At paker) (Vv uccieaosake xemyaka ) \V 1H3bl s BuAgOKaMeD V' UHCTPYMEHTHI
Fr Re AC
88 § AKTUHUIA

+ HWTV Hakana Ans BakyyMHbIX
Y0

namnoyex, T8
+ PEXYLLMI MHCTP., PaKETbI + Hocnexv, Ny, naHups
+ 0NpaBa sl 04KOB, NPOTE3b + pakerbl
V_MH3bI Ans V. peXylMil VHCTP. 1 cBepna

Bonbppam

0 JNeKTPO/bI A7 CBApKY
O HUATY HaKANVBAHUS 1A

+ KPEMHU [N 3aXMrasiok
¥ -

Mpaseoaum Pr 59

+ KPEMHU N5 3aXMrasiok

V NOPOLLOK ANs NPUAaHNS
6necka crekny

V' Namnbl C HUTbIO HakaMBaHWs

V' NPUCALKM /15 FOPIOYero

i MarHuT

V. U3y4eHme ceeta

V' OKpacka Kepamuki

V CTeKN0 19 CBapOYHOIA Mackn

0 NOKpbITUE HUTEl HakaMBaHUs
V' ropiodee s SIePH. PEaKTopoB|
v CTEKNI0 /47 IMH3

V' CTEKNO Ay KEPOCUHOBbIX Jlamn|
v Turenu

MNMpotakTuHui Pa 91




Mapranewn, 25 § XXeneszo 27 | Hukenb

+ CTanb 1 CTPENOK XeneaHoi kopabnu| | o 0 MOHETBI, KaT. rAPoreHM3auMM| |0 npoBoga, kabenb, rpasiopel
[Aoporv O MeXaHu3Mbl, MarHuThbl + nessust s GpuTbs + MOJOYHbIE LIMCTEPHBI, HOXN + CKYNbTYPbI, MEAANM, TPYObI
“+ VHCTDYMEHTb, Ba/lbl + NyKeHas XecTb + NIOCTOSHHbIE MATHUTI + 6enoe 3071070, UMM + MOHETB, KpaHbl

+ ceiidpbl, Ny o + Tpy6onpoBoabl, rpedHbie
v Garapen, ynoGpesua + VHCTPYMEHTbI, rB03AN V KaTavTUYeckuii KOHBEPTOP | | V' MOKpbITUe Hukenem T os
\_CTEKII0, YeHbIE KpacuTen Y 01MCTKa BORKI v v < Konokona

0 KOPPO3MIHHOCTONKME MaTep.,
0 Garapeu, xenoa

+ asTojeran

V KoCcMeTuka

Vv Benblit kpacuTenb Ans Kayuyka,

= Ru

PyTteHui 44 NMannagwin 46 | CepeGpo 47 § Kapmuin
0 CPeACTBO paguaumn B + CBEYM 3aXUranus ans 0 pednexTopbl 0 KaTanuTU4eckue KOHBEPTOpL! | |0 3epkana, Gatapem 0 aKKyMynsiTopbl
MeauumHe asTomoGuns + perne st TenedoHoB 0 OTAENeHue BOJOPOAA + MOHeTbI, GixyTepus + DerynsTOPbI B SIEPHOM PeakTope
+ KOHTaKTbI 19 SNEKTPONPOBOAOB | | + GuxyTepust + 3yOHbIE KOPOHKM + Meganm, usgenua| |V ¢ p
+ NpoyHast NPpoBosoka + KaTanuTiyeckue KOHBEPTOPBI| |+ MasTHUK 4acoB, GuxyTepus Vv corobymara, nneHka V MUTMEHT NS 3Manu,
)+ GuxyTepus + cBENM s G pene V. OTOHYBCTBUTENBHOE CTEKNIO Kepamukyt 1 Kpacok

W

Mnatuna
0 Kar. ammuaka | [0 pagvorepanis 0 Kar. 0 ap Vi MeTann 0 TepMOMeTp

+ Kar. NPOM3BO/CTBA HepT! + nepba Ans pyyex + runopepmuyeckas urna Kucnotbl + GuxyTepus, Megam 0 YANYHOE OCBelLeHne
+ GuxyTepus + CTpenka A5 KoMnaca + aTanoHb Mep ) W + KOHTAKTHI QMEKTPMYECKVX TIDOBOIOB| | O MAMIb! [IHEBHOTO CBETa

+ PELWNUEHT /1A NNaBky CTeKIa,
+ aHoA 1t TPYGOK C P. fiysamm | | + NOAWMNHYKM 1 4aCOB -+ CBRYM SAXUTaHAS 115 BEPTONETA | | |y oo e vronn | | 3YOHbIE KODOHKN + 3YGHble NOMGbI
+ Tepmonaps! + Guxytepus + nepbst 19 pyyex v A POHKH, OIKYTED! V NIeYeHme pesmatuama V KocMeTvKa

D
Heopgum Nd 60 || Mpomemii Pm 61 jCamapuin Sm 62 §EBpo! Eu 63 ponuHuin Gd 64 §Tep6uin Th 65
+ NIOCTOSHHBIE MarHUTHI v siepHbie Gatapen + NOCTOSHHbIE MarHUTh! + Heif i + cTans v akpaH ¢ P. nysamu
V' KpacuTenu ans ctekon V' MHAMKATOp Macna + HeﬁTpOHHHﬁ o4nucTuTeNb v prﬁKM UBETHbIX TB + MOCTOSHHbIE MArHUTbI v ¢I|IOODECLleHTHa$1 namna
==IV Kepamu4eckue KOHAEHCaTopb! =V Ma3ep (KBAHTOBBIA yCUAUTENb) 1 V PTyTHAs namna = + Buaeopexopaep =V nasep e

V CTekna Anis nasepa v MH3 V' KepaMuyeckuii KoHaeHcaTop V 3KpaH ¢ P. nysamm v Tpy6Kka ¢ P. nysamn

vV cromaronorus V' KOMMNbIOTEPHAS NAaMATL
Ypan U 92 §Hermmynmii Np 93 §Mnyronuii Pu 94 puumii Am 95 §Kiopuii Cm 96 Jl Bepxnuii Bk 97
0 ropioyee insi iepHeiX v siepHble Gatapeu Ans V. 1CCAIENi0BaHME KDUCTANIOB 0 UCTOYHUK PaavaLi

PeakTopos VCCNIeNi0BaHuUIA KOCMOCA vV [ieTexTop asiMa
==|0 vipu AnA BECOB [V ropioyee s SAepHbIX M v v3mepeHe TonwmHb! ml M

-+ rvpokomnac PeakTopoB (nnotHocTy) cTekna
V' Okpacka cTekna V UCTOYHUK HEVTPOHOB




0 GanioHbi, aapocTaTsl
O BOZONA3HbIiA KONOKON

0 niasep
0 a3 [y CBapKyt
0 OXfaJuTeNb STEPHbIX PEKTOpOB,

8 J drop

0 roptoyee ans paket 0 04MCTKa BOABI U BO3AYXA 0 KpUOreHHas xupyprus 0 ropexue v 060raLLleHMe ypaHa 0 oceelieHue

V TEHHUCHBIE PAKETKN O KpacuTenu JJ1A NOKphLLEX, ctanu| |0 ] cTanu Vv npucapku Ans 3yGHOI nacTbl| [0 NPOXEKTOpbI, TPyGKu T8

V' OrHeynopHoe CTekno 0 anmassl, Hbix 0 AbiXaHue V' MCKYCCTBEHHOE CTEKI0 0 NPOYTEHUE 3aKPhITBIX KOA0B

v v BOJOKHA 3 I':'g“mgg"ﬁ:" :.n(nen:maxa 0 04MCTKA BOAHI v 3alyTHOE NOKPHITHE (Tenok) | |0 MHaMKATOp HaNpsIXeHs

v MoiolLiee CPeacTBo ¥ NpUpOHi a3, HedTb, Macno) |y yuo%penm, aapzawame sewecrsa) \V HAMWIE B eCKe, BOTe, LieHTe | XWIKOCT, 1a3ep

O pambl N5 OKOH, AiBepei CInYKA 0 QeriepBepky, Crudkn Ae3undekums Boabl 0 Namnoyku
O 7MCTHI, TPYBbI, Kabens, CD vV ypo6petus, motouwme cpeacteal |9 gSTﬁgﬁ”.zm'l%ﬁf""c"’“ CONFHas KVCNOTa, 0 ra3 g TpyBok
0 deliepsepky, cnudki V' VIHCTPYMEHTbI v 3yBHas nacra, Kpacutenu P fnacTMaccs! 0 cueruuk eiirepa, nasep
+ aBTOMOGWIIM, camoneTsl V. Mecok/eTexno, Keapl v aHTHOKUCMTEN 0 EynKaHisaius kayiyka NATHOBLIEOAUTE 0 ra3 /s 0c060ii Capkyt
N LeMeHT/ BeToH A An P
V 044CTKa BObI v V' CMas0dHble Macna T flexapcTea 0 ra3 /1A xpomatorpadum

Br

Fepmanwuii
0 0 onmka 0 Nla3epHbiii NpuHTEP 0 /OKCMETP V' 7I0CH0H A1 BOOC 0 nians, TPYGKK/ nyopectieTHbie
V' 3NeKTPO/IOMUHECLIEHTHbIE AMObI | | O ped)ﬂE‘KTDpN B NpoeKTopax V 3almra ipeBecHHbl 0 KONUpOBaNbHas TEXHUKA V 0TpasnsioLme rabl 0 Nlamnbl HAKANMBAHNA
V aKpaHbl T8 0 TPAH3VCTOPbI, AOab! V' MHpaKpacHas onTvka V. OrHeTywuTenu 0 fedekTockon
v OWXOﬂEﬁ + ﬁarapeu V' LBETHOE CTEKNo V nekapcTea 0 CTaHAapT A/MHbI BOMH
V petextop nyved) (+ us V WAMMyHb OT NEPXOTH Vv cotobymara, nneHka Vv nasep UV

0 COMHEYHbIE BNIEMEHTbI + NMCTOBOE 0J10BO, CMIaBbl, + Cnnasbl 0 namnbl UV,
+ MPOM3BO/ACTBO CMINABOB, . MOHETH 6 + aKkyMynsToph 0 obny ii Xenesbi| |0 Gapbl
n ';L"g,:fg'p":""“"‘ N g’:’"rz":‘e::"e Eg;aﬁo:ble USREIVA| | 1 oxoTHM4BS APOGH + CTanb A5 TOKAPHOTO CTaHKa| |0 ranoreHHbIe namnoyku O Nlamnbl 415 NPOEKTOPOB
V GreKnonokpeTHe v Kpaca V. OrHETyWIHTE + anexTpudeckue V. utar P. ny4aMy | | D ANeKTPOHHast BOMbILLKA
v it aHanu3 Kpom crexo, amany/ Y A€TEKTOP Kayuyka v vopvcras conb v nasep UV

Al

83 'ﬁon_éumﬁ AcTtat

+ MHAMKATOP ANS TEPMOMETPOB | | O 3aLvTa OT paavaLmMn + GuUTUNb, OrHETYWMTENN 0 spepHble Gatapen 0 NpOrHO3NpoBakne
V' OrHeynopHoe CTekno + p! + MalumHa, pobb | (O UCTOYHUK HEATPOHOB 3emneTpscenmii

V. [IeTeKTOp MHGPAKPACHbIX NIyyedt| |+ crinasbl, Goenpunacki V CTeKno, kepammka

V UCCAIE0BaHYE CEPEYHOM MbilLibl| | V- KDaCHIA CBUHELL, Kpacki V KOCMeTHKa

V' MHOPAKDACHHIE NUH3bI [ BATEOKaMED) (v XpyCTanb

Aucnpo3uii Dy 66 flonbm Ho Ap6! Er
+ MeTainn 419 CamoneTos Vv nasep 0 norJ o na P. nyseit + HepxaseloL(as CTasnb
+ ONTUYeCKast NamsiT V 0Kpacka cTexna cTexno V 3KpaH LBETHOrO T8 V. TPAH3NCTOPI, NOALI
"1 + MOCTOfAHHbIE MarH1Tbl ™ =+ CTa/b C BaHaanem MV MMKDOBOSHBI
+ npezynpexzene paauaLui V. OKpacka cTexna
V 11a3ep, NEKTPONaMNONKi V niasep
Kanudpopnuii Cf 98 [ diHweiinmii E: 99 §®Pepmuii Fm 100 fMenpeneeuii Md 101 JloypeHcuii Lr 103

V' UCTOYHUK HEATPOHOB




I1pvu10)Ke|-||ne 2, I'IepwonuquKaﬂ CNCcTeMa XuMN4YeCKnX s1ieMeHToB

rPyrirnbl
MNEPUOMbI | PAABI I ” ”I IV V
" H
I 1 |Bomoron
1,008
3 o |4 5 6 7
” 9 Ll B C N
JUTUIN BEPUJIIUIA | BOP YITIEPO/, A30T
6,939 9,012 10,811 12,011 14,007
11 12 13 14 o |15
3 | HaTPUI MAFHUI ATIOMUHWUIA | KPEMHUIA ®OCDHOP
22,990 24,312 26,982 28,086 30,974
19 20 21 22 23
K Ca |S¢
4 |xanuin KABLUMA | CKAHAMMA | TWTAH BAHAZNI
|V 39,10 40,08 44,96 47,88 50,94
29 30 | 31 32 33
Cu As
5 MEOb LIMHK TASUINRA FEPMAHUM | MbILLbSK
63,55 65,39 69,72 72,61 74,92
37 38 39 40 41
s 7 Rb|® Sr
PYBUANM CTPOHUMM | UTTPUM LMPKOHUA | HUOBWM
V 85,47 87,62 88,91 91,22 92,91
47 48 | 49 50 51
Cd In
7 CEPEBPO KAOMUI NHONN 0J10BO CYPbMA
107,87 112,41 114,82 118,71 121,75
55 56 w3 57 72 73
Cs Ba |[La
8 LLE3UM BAPUM JIAHTAH FADHUIN TAHTAJI
132,91 137,33 138,91 178,49 180,95
VI 79 Hg 80 | 81 Tl 82 83
9 |sonoTo PTYTH TASUINN CBWHEL, BUCMYT
196,97 200,59 204,38 207,19 208,98
87 88 ** 89 104 105
Fr Ra |Ac Rf Db
10 DdPAHLM PAIUIN AKTUHUM PESEPDOOPAMI OYBHUI
VI | [223,02] [226,03] [227,03] [261,11] [262,11]
111112 113 114 115
PEHTTEHWUM KOMEPHULNW|  HUXOHWI ®JIEPOBUY | MOCKOBWI
[280] [285] [284] [289] [288)] |
Bbicuve
oKcunabl R2O RO R203 R02 R205
JNletyune
BOAOPOAHbIE RH RH
coefuHeHUs 4 3
*HAHTAHOMAH C e 58 PP 59 N d 60 Pm 61 Sm 62 Eu 63
LEPUIN MPA3BEOANM | HEOOUNM NPOMETUN | CAMAPUI EBPOMUN
140,12 140,91 144,24 [144,91] 150,36 151,96
—— Th 90 Pa 91 U 92 Np 93 Pu 94 Am 95
TOPUW MPOTAKTUHWIA | YPAH HENTYHUA MIYTOHUM AMEPULINN
232,04 [231,04] 238,03 [237,05] [239,10] [243,06]
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SJIEMEHTOB

2
(H) He
FENUN
4,003
8 9 10
0 F Ne
KUCNOPOL, |dTOP HEOH
15,999 18,998 20,183
16 17 18
S Cl Ar
CEPA XJ10P APIOH
32,064 35,453 39,948
24 25 26 C o 27 Ni 28
XPOM MAPTAHELL | XXENE30 KOBAJBT HUKENb
52,00 54,94 55,85 58,93 58,69
34 35 36
Se Br Kr
CEJIEH EPOM KPUMTOH
78,96 79,90 83,80
42 43 44 45 46
MOJIMBLAEH |TEXHELUWUW | PYTEHWUM POLNIA MANNAZLNIA
95,94 98,91 101,07 102,91 106,42
52 53 54
Te 1 Xe
TENNYP non, KCEHOH
127,60 126,90 131,29
74 75 76 77 78
BOJIb®OPAM | PEHUIA OCMU UPUANIA MTATUHA
183,85 186,21 190,20 192,22 195,09
84 85 86
At Rn
MOJSIOHNIA ACTAT PAOH
[208,98] [209,99] [222,02]
Sg 106 Bh 107 HS 108 Mt 109 DS 110
CVBOPI N BEOPUN XACCUN MEWTHEPUA OAPMLUTALTUAN
[263,12] [264,12] [267,13] [268,14] [281]
116 117 118
Lv|™ Ts Og
JINBEPMOPWUI | TEHHECCWH OFAHECCOH
[293] [294] [294]
RO, | R0, RO,
H,R | HR
Gd 64 Tb 65 Dy 66 HO 67 El. 68 Tm 69 Yb 70 Lu 71
FAOONVIHUN | TEPBU ONCMPO3UI | FONbMUIA 3PBEU TYUM UTTEPBUIN JIOTEUMIA
157,25 158,93 162,50 164,93 167,26 168,93 173,04 174,97
Cm 96 Bk 97 Cf 98 ES 99 Fm 100 Md 101 NO 102 Ll. 103
KIOPUA BEPKJTNIA KAJIM®OOPHUI | SRHLITENHUA | PEPMUIA MEHIOENEBUI | HOBENUM JIOYPEHCUI
[247,07] [247,07] [251,08] [252,08] [257,10] [258,10] [259,10] [261,11]
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Hpmnomel-une 3. nepwonuquKaﬂ CNCcTeMa XuMn4yeCKmnx ssieMeHToB

rPyrirnbli

NEPVOEI

la [E b | Vb Vb Vib | Vilb | Villb Vil

| o]

BOLOPOA,
1,008
3 Li 4
” JMTUN BEPUJIINI
6,939 9,012

”l 11 Na 12 Mg

HATPUIA MATHUI

22990 24312
19 K 20 Ca Sc 21 22 23 24 25 26 CO 27
|V KATUIA KANbLIAN CKAHOMA | TUTAH BAHAZWI XPOM MAPFAHEL, | XENE30 KOBAJIT
39,10 4008 4,96 4788 5094 52,00 5494 55,85 58,93

V 37 Rb 38 sl. 39 40 41 42 43 44 45

PYBMANI CTPOHLIMIA | UTTPUIA LIMPKOHWI  [HWOBMI MOJ/MBAEH | TEXHELWW  [PYTEHWIA POIMI
8,47 87,62 8 91,22 % 101,07

891 91 9594 [98,91] 102,91
55 56 * 57 72 73 74 75 76 7
Vl CS Ba La
LIE3NIA BAPUI JIAHTAH TAGHIN TAHTANT BOJIb®PAM | PEHWIA OCMUI NPUONNA
132,91 137,33 138,91 178,49 18095 183,85 186,21 190,20 192,22
87 88 *% g9 104 105 106 107 108 109
Vil Fr|® RalA¢™ ®Rf Db "™S¢ “Bh Hs ™ Mi
OPAHLMA | PALW AKTUHUI PESEPOOPIVI| AYBHWI CUBOPIUN | BOPUI XACCWN MENTHEPUI
[223,02] [226,03] [227,0] [261,11] [262,11] [263,12] [264,12] [267,13] [268,14]
Bbiclume
oKeuapl RQO RO RgOg ROQ R2O5 R03 R207 R04
Nleywre
BOROPOAHbIE
COBIMHEHNS

*

JAHTAHOW B!

Ce 58 Pl, 59 Nd 60 Pm 61 Sm 62 Eu 63 Gd 64 Tb 65 Dy 66 HO 67 El. 68

LIEPUI MPA3SEOAVIM| HEOOMM | MPOMETUIA | CAMAPUI | EBPOMIA | FALOSMHWIA| TEPBUI JINCMPO3WIA| FONbMUNA | SPBMIA

140,12 140,91 144,24 [144,91] 150,36 161,96 157,25 158,93 162,50 164,93 167,26

** 90 91 92 93 94 95 96 97 98 99 100
O Th *|Pa U Np “/Pu *Am * |Cm * |[Bk “ |Cf *|Es *|Fm
. TOPUV MPOTAKTUHWA| YPAH HEMTYHWA | NIYTOHUI | AMEPULINIA | KIOPUV BEPK/IMA | KAIM®OPHWIA | SVHLUTEAHIV| DEPMUI
232,04 [231,04] 238,03 237,05] 239,10] [243,06] [247,07) [247,07) [251,08] [252,08] [257,01]
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SJIEMEHTOB

Villo | b

IIb

lIl2

IVa

Va

Vla

Villa

> He

rENUA
4,003
5 B 6 C 7 N 8 0 9 F 10 Ne
BOP YINEPOL, A30T KUCNOPOA, |®TOP HEOH
10,811 12,011 14,007 15,999 18,998 20,183
13 14 * (15 16 17 18
Si P S Cl Ar
AJIOMUHWA | KPEMHUIA | dOCPOP CEPA XJIoP APIOH
26,982 28,086 30,974 32,064 35,453 39,948
Ni 28 Cll 29 30 31 32 33 AS 34 Se 35 Bl‘ 36 Kl‘
HUKENb MEQb LIMHK TANIAN TEPMAHUA  [MbILLIbSK | CENMEH EPOM KPUMNTOH
58,69 63,55 65,39 69,72 72,61 7492 78,96 79,90 83,80
46 47 48] 49 50 51 52 53 54
Cd In Te | Xe
NAMNAOWA | CEPEBPO KAIMWIA NHONNA 0/10BO CYPbMA TENNYP 1oa, KCEHOH
106,42 107,87 112,41 114,82 118,71 121,75 127,60 126,90 131,29
78 79 Hg 80/ 81 r" 82 83 84 85 At 86 Rn
TIATVHA 30/10TO PTYTb TANNNWA CBUHEL, BUCMYT MONMOHUA  |ACTAT PAJOH
195,09 196,97 200,59 204,37 207,19 208,98 [208,98] [209,99] [222,02]
DS 110 R 111 Cll 12| 113 Nh 114 FI 115 MC 116 LV 17 TS 18 Og
JAPMLTALTIN PE§I’EHMVI KOMEPHULAW| ~ HWXOHWIA | ONEPOBWM | MOCKOBWA | IMBEPMOPUI | TEHHECCUH | OFAHECCOH

[281] [280]

[285]

284]

289]

288]

298]

[294]

[204]

R0

RO

RO,

RO,

RO,

RH,

RH,

HR

Tm “|Yb " |Lu

TYUR WTTEPBWV | IOTELLAV

168,93 173,04

71

174,97

Md 101 NO 102 Lr

MEHZENEBUN| HOBENWIA | NOYPEHCUN

[258,10] [259,10]

103

[261,11]

CvMBOJIbI MeTanIoB 0603HaYeHbl YePHbBIM LiIBETOM, HEMETAINIOB — TEMHO-KOPUUYHEBBIM,
aMbOTEPHBIX 3/IEMEHTOB — CBET/IO-KOPUUYHEBBIM. TeMHO-cepbiM HOHOM BblfeNEHbI
d-anemeHTbI, CBETNO-CepbIM — f-51eMeHTbI.
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ﬂpwnox(eume 4. OTHOCUTENbHbIE MoJieKynAapHbleé Maccbl

loni H* | NH* | K* Na* | Ag* | Ba?* | Ca?* | Mg?* | Zn?* | Cu?* | Hg?* | Pb2* | Fe?* | AP+ | Fed*

OH" 18 | 35 | 56 | 40 | — |171| 74 | 58 | 99 | 98 | — (241 | 90 | 78 | 107

N0~ 63 | 80 | 101 | 85 | 170 | 261 | 164 | 148 | 189 | 188 | 325 | 331 | 180 | 213 | 242

I 36,5 |53,5|74,5 58,5 [143,5/ 208 | 111 | 95 | 136 | 135 | 272 | 278 | 127 |133,5(162,5

s 34 | 68 | 110 | 78 | 248 | 169 | 72 | 56 | 97 | 96 | 233 | 239 | 88 | 150 | —

S04 82 | 116 | 158 | 126 | 296 | 217 | 120 | 104 | 145 | — | — | 287 | 136 | — | —

$0,% 98 | 132 | 174 | 142 | 312 | 233 | 136 | 120 | 161 | 160 | 297 | 303 | 152 | 342 | 400

00, 62 | 96 | 138 | 106 | 276 | 197 | 100 | 84 |125 | — | — | 267 | 116 | — | —
Sio” | 78 | — | 154|122 | 292 | 213 | 116 | 100 | 141 | — | — | 283 | 132 | — | —
PO, 98 | — | 212 | 164 | 419 | 601 | 310 | 262 | 385 | 382 | 796 | 811 | 358 | 122 | 151

CH,C00| 60 | 77 | 98 | 82 | 167 | 255 | 158 | 142 | 183 | 182 | 319 | 325 | 174 | 204 | 233

MpunoxeHne 5. PacTBOPMMOCTb KNCNOT, OCHOBaHuIi n conen B Boae

WoHst H* | NH* | K* Na* | Ag* | Ba?* | Ca®* | Mg?* | Zn?* | Cu®* | Hg** | Pb%* | Fe** | AR+ | Fe’*

Hy P/ P/ P - P M M| |H|H - |H|H|H|H

M. \p|p|P|P|P|P|P|P|P|P|P|P|P|P|P

« |P|P|P|/P|H P |P|P|P|P|P M|P|P|P
5 P/ P PP/ H M|-|-|H|H|H|H|H|-]|-
% 'P|/P|P|P|M|H| H M| M|-|-|H|H|~-|-
¢ |P|P|P|/P| M| H|M|P | P|P|-| M|P|P|P
“ |P|{P|P|P|M H|H|M|H|H|-|H|H|-|-
% 'H|-|P|P|H|H|H|H|H|-|-|H|H|-|-
e |P|-|P|P|H H|H|M| H|H|H|H|H|H|H

ecweorly! P | P | P|P|P|P|P|P|P|P|P|P|P|-|-

P - pactBopumo (6onbiwe 11 8 100 r Boabl); M - manopacteopumo (o1 11 go 0,01 18 100 r
Bogbl); H - npakTnyecku HepactBopnmo (MeHblue 0,01 1 B 100 r BoAbl); «—» — He CyLIecTByeT Uu
pasnaraeTcs BOAON.

DESCRIEREA CIP A CAMEREI NATIONALE A CARTII
Jparanuna, [annna

Xumus : Yae6uuk pns 7 xnacca / Tanuna Jlparamuna, Hapgexxna Benyuiko; mep. ¢ pym.: Enena Muxaiinos; comisia de
evaluare: Maria Birca [et. al.]; M-Bo o6pasoBaHus, KyIbTypsl i uccinenosannuit Pecr. Monposa. — Mg, 2-e. — [Knumnay] :
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